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YBaxkaeMbie
YyuTaTenu!

C Lenblo CoXpaHeHUA HaLMOHasIbHOM0 HaceanaA B 0651acTy HAYKU, UHMKe-
HepHOro Aena, MPOMbILLSIEHHbIX TeXHONOrMi MonUTEXHUYECKUIA My3el
peanusyeT Hay4Hylo nporpamMMy «IaMATHUKN HAYKKU 1 TeXHUKK Poccumy.
MpobreMa BbiABNEHUA 1 My3eedUKaLMU NAMATHUKOB HaYKU U TEXHUKM
CYMTaETCA OHON 13 Hamnbosee aKkTyanbHbIX M HEOT/IOMKHbBIX 3afaY B fene
COXpaHeHWA KynbTypHoro HacneamA Poccuitckon @egepauum.

MaMATHUKM HAaYKM 1 TEXHWKM, MO NMPUHATOMY B HaY4YHbIX Kpyrax onpe-
LeneHuio, NpeacTaBnAT cO60M Ty COBOKYMHOCTb COCTABAAOLLIMX YCII0B-
HO-HernpepbIBHbIA PAL MaTepuasibHbiX 0OBEKTOB U MaMATHBLIX MECT, KO-
TOpanA OTparKaeT BCE CTOPOHbI UCTOPUHECKOIO PasBUTUA HAYKU, TEXHWKMU,
TexHororuu B cucteme buocdepel, a 3atem (Mo BepHapckoMy) 1 HooTex-
Hocdepbl.

Mporpamma «MaMATHUKM HayKM U TeXHUKM Poccumy» paboTaet c 1992
rofa. 3a aTo Bpems bbino BbiABNEHO 1168 yHUKaNbHbIX NaMATHUKOB, CO-
xpaHAeMbIx B 90 oTevecTBeHHbIX My3eAx. CerogHA B nporpaMMe npuHu-
MaIoT y4YacTue rocydapCTBEHHbIE M HEroCyAapCTBEHHbIE HayYHO-TEXHMU-
YecKkune My3eu, My3eu BbICLUMX Y4eOHbIX 3aBeAeHUN, FrOCyAapCTBEHHbIX
M YaCTHbIX NPeANpUATUN, KpaeBeQ4YecKkme, MEMOpPUArbHbIE.

OCHOBHbBIMM LleNIAMM NpOrpamMMbl ABAETCA PasBUTME W KOOPAUHA-
LMA paboThbl B CeAyIOLLMX HAaNpaBneHUsAX:

e BbIABMIEHME W COXPaHEHME KYNbTYpHOro Hacneausa B obnactu

HayKMU W TEXHWKM, U3006peTaTeNbCKOM MbICAWN, UHMKEHEPHOro
Jena v Npon3BOACTBEHHbIX TEXHOOMNIA;

e OpraHusauuA W npoBefeHVe Hay4YHOM WMCTOPUKO-KYNbTYpPHOM

3KCMnepTM3bl 0C060 LIeHHBbIX 06BEKTOB HAaYKM U TEXHUKM;

e CO3[4aHWe NPeArochbiIoK O/1A pUOMYECKON 3alumTbl 0cobo

LieHHbIX 06'bEKTOB HaYKUN U TEXHUKW;
« obecneyveHne BBOAA B LUMPOKMIA HAYUHBIA U KyNbTYPHbIA 060-
POT NoTeHLMaNa 3HaHWM 0 MaMATHUKAX HAYKWU 1 TEXHUKK.

B pamKkax nporpaMMbl Ha ocHoBe pa3paboTaHHow lMonuTexHuye-
CKWMM My3eeM MeTOAMKM NPOBOAUTCA BbIABIIEHWNE, PAHKMPOBaHUe, a TaK-
¥e obLyecTBeHHan U npodeccMoHanbHas 3KCrnepTM3a npeacTaBneHHbIX
npeaMeToB. PelleHne o NpUcBOeHUM 3TUM NpeaMeTam ctaTtyca «[lamMAT-
HUK HayKu M TEXHWKU» MPUHUMAET JKCMEPTHbIM COBET, COCTOALLMA U3
aBTOPUTETHBIX CMELManMCToOB B 0611acTU UCTOPUM HAYKU U TEXHUKM, My-
3eeBefieHVA, NAMATHUKOBeAeHWA. 3acedaHuA nposodATcaA B lNonutex-
HMYeckoM My3see oauH pa3 B rof. C 2013 roga 3KcnepTHbIA COBET BO3-
rnaenAeT yYneH-koppecnoHgeHT PAH 10.M. BatypuH.

PesynbTathl paboTbl No nporpaMMe oTparatoTcA B 6ase AaHHbIX,
co3gaHHon B [MonuTtexHu4eckoM Mysee. BBegeHue NMaMATHWKOB B Ha-
YYHbIN 060POT OCYLLECTBMIAETCA NOCPeACTBOM MybnMKauuM cBegeHui
0 HUX Ha caWiTe 1 B 3aaHNAX MoNUTeXHNYECKOro My3es, B TOM Yncrle ce-
PUHBIX — B anibboMax «IMaMATHUKKM HayKKU U TEXHUKK B My3efx Poccum»,
cbopHMKax «[pobneMbl KyNbTYpHOrO Hacneama B 0611aCTU UHMKEHEPHOM
[OeATeNbHOCTU», «/ICTOpMA TEXHUKM U My3eiHoe Oef1o» 1 ap.

Yutateno npeactaBneH MATHIA BbIMYCK KOSINIEKTUBHOW MOHOrpa-
dun «MaMATHUKK HayKK U TEXHWUKK B My3eax Poccumn», B KoTopoM 106

DEAR READERS!

With the aim of preserving national heritage in science, engineering,
industrial technology Polytechnical Museum implements scientific
program «Relics of science and technology in museums of Russia».
The problem of detecting and museumification of relics of science
and technology is considered one of the most pressing problems of
preservation of cultural heritage of the Russian Federation.

The monuments of science and technology, according to the
accepted scientific definition, represent the totality of material ob-
jects and places, components conditionally continuous series, which
reflects the historical development of science, engineering and tech-
nology in the system of the biosphere, the formation and develop-
ment processes of transition of the biosphere into notehelfer.

The program “Relics of science and technology in museums of
Russia” has been operating since 1992. At that time revealed 1168
uniqgue monuments preserved in 90 local museums. Participation
in the program receive state and non-state scientific and technical
museums, museums of universities, factories and enterprises, local
history, memorial.

Since 2013 Advisory Council is headed by academician of Rus-
sian Academy of Sciences Y.M. Baturin.

The program targets the items presented from the extensive
collections of scientific and technical museums, regardless of their
departmental affiliation, Department of historical and local lore mu-
seums of the Russian Federation, having in its composition a collec-
tion or individual items of science and technology, as well as private
collections.

The main objectives of the program is the development and
coordination of the work in the following areas: wietlenie and pres-
ervation of cultural heritage in the field of science and technology, in-
ventive thinking, engineering and manufacturing technologies; 2. or-
ganization and conducting of scientific historical-cultural examination
of particularly valuable objects of science and technology; 3. creation
of prerequisites for the legal protection of particularly valuable ob-
jects of cultural heritage in the field of science and technology; 4. pro-
viding input in a wide scientific and cultural circulation of information
potential of the monuments of science and technology.

In the framework of the program on the basis of the devel-
oped Polytechnical Museum methods is the identification, ranking,
and public and professional expertise of museum objects. The deci-
sion on the assignment of museum objects status «Relics of science
and technology» takes an Advisory Council comprised of prominent
experts in the field of history of science and technology, Museum
studies, heritage studies. Meetings are held at the Polytechnical Mu-
seum 1 time per year. At the meeting, in addition to experts invited
representatives of the Museum community.

The results are recorded in a database created at the Poly-
technic Museum. The introduction of the monuments in the scientific



YHUKaNbHbIX MYy3€eMHbIX NPeaMETOB M3 29 My3eeB OTparkalT pa3BuTue
MUPOBOIO M POCCUMCKOrO OMblTa B 06/1aCTU aBUALMOHHOM U KOCMUYe-
CKOM TEXHUKM, TPAHCMOPTa, FOPHOro Aena, MeTan006paboTku, U3Mepu-
TeJIbHbIX NpUbopoB U Aapyrux otpacreit. CaMmble paHHUE 06bEKTbI, OMNK-
CaHve KoTopbiX MpUBOAWUTCA B 3TOM ToMe, OblIM CO3QaHbl B cepeaunHe
XVIII Beka. [JoBonbHO nosiHO oTparkeH XIX BeK, oTparKeHbl U COBPEMEH-
Hble TexHosormmn XX BeKa.

MpennaraeMbiii BalleMy BHUMaHUIO UTOM KOJIEKTUBHOM paboThl
POCCUICKUX HAY4YHO-TEXHUYECKUX My3€eEeB MO COXPAHEHWID OTEYECTBEH-
HOIO0 MCTOPUKO-KYNLTYPHOIO HacnieauA ABAAETCA OOHOBPEMEHHO Mpu-
rnalleHVeM K JanbHenLen coBMecTHow paboTe.

[pe3udeHm lMonumexHudeckozo My3ea b.I. Canmeikos

revolution and their study by publishing information about them in
publications of the Polytechnical Museum, including serial — in the
album «Relics of science and technology in museums of Russia», the
compendium «Problems of cultural heritage in the area of engineer-
ing», «History of technology and museums, and other/

The fifth edition of the monograph «Relics of science and tech-
nology in museums Russia» is presented to readers106 museum
objects from 29 museums representative reflect the development of
world and Russian experience in the field of aviation and space tech-
nology, transport, mining, metal processing, instrumentation and
other industries. The earliest objects created in the mid-eighteenth
century, representative reflected the nineteenth century, and pres-
ents the most modern technologies of the twentieth century.

We offer to your attention a result of the collective work of
national scientific and technical museums in the preservation of na-
tional historical and cultural heritage is an invitation to future joint

work.

President of the Polytechnical Museum Boris Saltykov






Camoner AHT-25
(P0)

B 1933 r. Ha 3aBoge oMbITHBIX KOHCTPYKLUMI LleHTpanbHoro asporugpo-
OMHAMUYECKOro MHCTUTYTa MM. npodeccopa H.E. Hykosckoro (LATN)
6611 noctpoeH camoneT AHT-25 (M3BecTeH Kak PL — «peKopg ganb-
HOCTW»), MpefHa3sHaYeHHbIM ON1A YCTaHOB/IEHMA MMPOBOIO peKopaa
JanbHOCTU MoneTa. [MaBHbIM KOHCTPYKTOPOM U pyKoBoamTeneM paboT
no cosfaHuio camoneTa 6o A.H. Tynones, BedyLLUMM UHKEHEPOM —
MM.0. Cyxo#. Moyt ogHOBpEMEHHO Obifiv NOCTPOEHbI ABa obpasua —
AHT-25 N2 1 (onbiTHbIM) M AHT-25 N2 2 (gy6nep). CamoneT AHT-25 —
LieSIbHOMETa//IMYeCKM  CBOGOAHOHECYLLMI HU3KoMMaH ¢ 60sbLUMM
YO/IMHEHWEM Kpblia U ogHUM agurateneM M-34 koHcTpykumm A.A. Mu-
KynuHa (Ha onbITHOM caMorieTe). 3aTeM 6bin1 ycTaHoBneH M-34P (peayk-
TOPHbIN MOTOpP C BbICOKOW CTEMeHbIo CHaTUA), He UMEBLLKIA B TO BpeMA
MUPOBOro aHasnora. [naBHOM 0C06eHHOCTLI0 a3pOAMHAMUYECKON CXEMbI
AHT-25 ctano npvMeHeHWe Kpbina ¢ HEOObIYHO BONbLUMM 3HAYEHNEM
OTHOCUTENBHOIO YANUHEHNA, paBHbIM 13,1. BnepBble B oTeYecTBEHHOM
aBMacTPOEHWM BbINI0 YCTAHOBJIEHO LLIACCU C AMUCKOBLIMU KonecaMu, you-
paBLUMMUCA B MosieTe, OCHALL,EHHbIMM MacAHO-NMHEBMAaTUYECKOM aMop-
TU3aumen; 6eH3uH Bbin pasMeLLeH HerocpeaCcTBEHHO B OTCEKAX Kpbina,
UCMONHABLUMX Posib TONSIMBHOIO 6aKa (obLas eMKocTb oKkoso 8 000 nin-
TpoB — 5 880 Kr). Bnepsble B CCCP 6bina cnewumansHo noctpoeHa 6eToH-
HafA nosioca, No3BoJiABLUAA CAaMONeTy B3/leTaThb C yBeSIMYEeHHbIM 3arnacoM
Tonnvea. Camonet 6blfl U3roTOBMIEH M3 OTEYECTBEHHbIX MaTepuarnos:
ZI0panioMUHUA U XpOMOMONNMb6aeHOBOW CTanu. YcoBepLUEHCTBOBaHHbIN
AHT-25 B BapuaHTe ganbHero 6oMbapaMpoBLLMKa CTPOMICA Manon ce-
pUeN 1 NOCIYHUT OCHOBOM 471 OMbITHLIX BLICOTHBIX CAMOJIETOB.

Ha camonete AHT-25 N2 2 6binv BbINOSHEHbI HECKOJTbKO Bblaato-
LLIMXCA cBepxAanbHuX nepenetoB. B 1934 r. akmnax B coctase M.M. po-
moBa, N.M. CnnpuHa n A.U. ®unmHa ycTaHoBMN MMPOBOM perkopa Aanb-
HOCTM U NPOLOTHKUTENIBHOCTM 6eCrnocafgoyHoro nosieTa no 3aMKHYTOMyY
MappyTy — 12 411 kM 3a 75 yacoB. Ikunax B coctase B.[1. Ykanoga,
I®. bangykosa n A.B. BensaroBa coBepLumnn B 1936 r. 6ecnocagouHbii
nepenet no Mappyty Mockea — o. Yo4 (HbiHe — 0. Ykanos B OX0TCKOM
Mope). BnepBsble B UCTOpMK M1poOBOM aBuaummn B 1937 . aKMnax B TOM
¥e cocTaBe coBepLUM 6ecrnocafoyHbiv nepesneT Yepes CeBepHbIi NosoC
no Mapupyty Mockea — Bankysep (CLLIA). Camonet AHT-25 N2 2 pe-
MOHCTPMPOBAJICA Ha MeKOYHapOAHbIX aBUALMOHHbIX BbICTaBKax B Mapu-
we (1936) n Holo-Mopke (1939).

My3enHbI npeaMeT — caMorneT AHT-25 N2 2 — aBnAeTcA nognvH-
HVWKOM W €OMHCTBEHHbIM COXPaHUBLLMMCA 3K3eMMnApoM. KoHcTpyKuumA
camorsieTa U3MeHEHWAM He mnopBepranacb, NMoOSIHOCTBI0 COXPaHEeHbl ero
nepBOHa4asibHbIN LBET M UCTOPUYECKME HAOMMUCK: Ha KpblibAXx — «URSS
N2 025», Ha ¢to3ensarke KpacHbIMM NPOMNUCHLIMU ByKBaMU — «CTanuH-
CKU MapLLIPYT».

C.B. Huxonuyeas

ANT-25 (RD)
AIRCRAFT

The ANT-25 aircraft was built in 1933 at the Experimental Plant
of the Central Aerohydrodynamic Institute named after Profes-
sor N. E. Zhukovsky (CAHI). The aircraft was designed to establish
a world flight-range record. A. N. Tupolev was the chief designer
and project manager, while P. 0. Sukhoy was the chief engineer. Two
units were built almost simultaneously — ANT-25 No.1 (experimen-
tal) and ANT-25 No.2 (backup). ANT-25 is a full-metal cantilevered
low-winged aircraft with long wings and one M-34 engine designed
by A. A. Mikulin (installed on the experimental aircraft). Later, the
aircraft was equipped with an M-34R engine (a high-compression
geared motor) which at the time had no analogues in the world. The
main peculiarity of the ANT-25 aerodynamic scheme was that the
aircraft had an unusually high aerodynamic aspect-ratio value of
13.1. In addition, it was the first domestically manufactured aircraft
equipped with removable disk-wheel landing gear complete with an
oil-pneumatic shock absorption system. The fuel tanks were located
inside the wings (whose capacity was approximately 8,000 liters or
5,880 kg). For the first time in the USSR, a concrete runway was built
that enabled the aircraft to take off with a heavier fuel load on board.
The aircraft was built using domestically manufactured construc-
tion materials: duraluminium and chromium-molybdenum steel. An
improved version of ANT-25 was built to be used in the capacity of
a long-distance bomber. It was manufactured as a small series and
later served as the foundation for the development of high-altitude
aircraft.

ANT-25 No.2 was used to carry out a number of outstanding
extra-long-range flights. In 1934, a crew consisting of M. M. Gromoyv,
I. P. Spirin and A. |, Filin established a world record having flown
12,411 km in 75 hours on a looped route. In 1936, a crew consisting
of V. P. Chkalov, G. F. Gaidukov and A. V. Belyakov flew from Mos-
cow to Udd Island (now Chkalov Island in the Okhotskoye Sea). In
1937, for the first time in the history of world aviation, the same crew
flew from Moscow to Vancouver (USA) via the North Pole. ANT-25
No.2 was demonstrated at international aviation exhibitions in Paris
(1936) and New York (1939).

ANT-25 No.2 was submitted to the V. P. Chkalov Memorial Mu-
seum on June 12, 1942. It was delivered in parts from the Pravdinsk
railway station. In 1949, it was re-assembled but only partially, due
to insufficient size of the hangar, and exhibited with one wing. Since
1957, it has been exhibited in full assembly. In 1987, the aircraft was
fully restored and the skin of its fuselage was replaced. The ANT-25
No.2 contained in our museum is an original aircraft and the sole
surviving specimen of its family. The aircraft's structure has not been
altered; it preserves its original paint and historical writings: “URSS
No.025" on the wings and “Stalin's route” on the fuselage in red capi-
tal letters.

S. V. Nikolichev



00HomomopHebiii camonem-moxonaaH AHT-25 (PL). CCCP, Mockaa. 3a800 onbimHbIX KOH-
cmpykyui LA (30K). 1933 2. locydapcmaerHoe y4ypexcdeHue Kynbmypsl Hudice2opodcKol
obnacmu «MemopuaneHeild My3el B.I1. Yxanosa» (Ykanosck, Huxcezopodckas 0b.)

ANT-25 (RD) single-engine monoplane-aircraft. USSR, Moscow. CAHI
Experimental Plant (ZOK). 1933 V. P. Chkalov Memorial Museum
(Chkalovsk, Nizhniy Novgorod region)



Camoner-Mononnau P-63
«Kunrkobpa»

B 30-x rr. XX B. BeQyLuMe aBUaLMOHHbIe AepHKaBbl Ha4Yanm paspaboTry
CKOPOCTHbIX OJHOMECTHbIX UCTpebUTENen-MoHomnnaHoB. B 1937 r., B pe-
3ynbTate npoeegeHHoro BBC CLUA KoHKypca, K pa3paboTke onbITHOro
obpasua camoneTa-uctpebutena ¢ obosHadeHvem P-39 npuctynuna
dupma «Bell Aircraft Corporation» («Benn 3vipkpadT KopropeiiuH»),
Creumanu3vMpoBaBLLAACA Ha CO3OaHUWM OPWUIMHANbHBLIX KOHCTPYKLMA
netaTesibHbIX arnnapaToB. Ha 04AHOMOTOPHOM UCTpebuTesie KOHCTPYKLMA
[BUraTena He No3BOJIANA Tak MOMECTUTb 37-MM MyLLKY, YTObbI ee CTBOA
npoxoamn Yepes rosibii Ban BO3QyLUHOMO BUHTA. [nA 3Toro ABuratesib
noMecTnnun 6e3 peyKTopa 3a KabuMHoM NUI0Ta, a PeAYKTOp C NOJIbIM Ba-
NOM AN1A BO34YLLUHOIr0 BUHTAa — B HOCOBOW YacTu dro3ensaxka. Bnepsble
Ha 0OHOMOTOPHOM UCTpebuTesne UCNosIb30BaNIoCh TPEXCTOEYHOE LIacch
C HocoBbIM KonecoM. B anpene 1939 r. Ha P-39 6bin BbiNoHeH nepBbIv
rMofieT, U Yepes rof caMosieT NOCTYNWI B CEpUMHOE NPOM3BOACTBO C f0-
MoSIHUTENbHBIM 0603HaYeHeM «AapoKobpa» (Bell P-39 Airacobra).

B 1941 r. nog pyKoBoacTteBoM rmasbl ¢upMbl JloypeHca [. Benna
W rMaBHOro KOHCTpyKTopa PobepTa [. Byaca 6bin paspaboTaH camoneT-
nctpebutens ¢ HasBaHueM «KuHrkobpa» (Bell P-63 Kingcobra). HoBbii
caMoreT, fIMLLb BHeLLUHe HarnoMuHaA «A3poKobpy», UMen pAf BarKHbIX
HOBOBBELEHWIN U CYLLLECTBEHHO OTNIMYaNCA oT 6a3o0BoOM Modenu: bbinu
yBeNMYeHbl OJIMHa camosieTa U pa3Max Kpbiia, MakcMMasbHas CKOpOCTb,
MOLLIHOCTb W BbICOTHOCTb ABMraTensd, ynydlleHa aspoauHaMmnka — ob-
LLlee CONpOTMB/IEHNE CaMosieTa YMeHbLuunoch Ha 11%, nnowiagb BepTu-
KanbHOro orepeHus bbl1a yBenMYyeHa W yrydlleHa ero LieHTpoBKa. Ha
BOOPYHEHWUN UCTPebUTENs UMeNnch: 37-MM MyLLKa, CTpesiABLIan Yepes
ronbii Ban BO34yLUHOO BUHTA; ABa nynemeta (12,7 MM), pacnonoeH-
HbIX B NepefHen yactv dio3ensarka (B neperpysoyHoM BapuaHTe nod
KpblSIOM NoABELUMBANMCH ABA TaKUX e MNyneMeTa); NpeaycMaTpusanach
noasecka 60M6 (3 x 227 Kr) unu Tpex noaBecHbIX TOMIMBHBLIX 6aKoB.

B deBpane 1942 r. Ha caMoneTe P-63 «KnHrkobpa» 6b11 BbINOHEH
MepBbIN OMbITHBIV MOMET, a B UioHe 1944 . HavancA ero CepuHbIv Bbl-
nyck. Bcero B HecKonbKux MoguduKaumax 6eiim noctpoeHsl 3 303 ca-
MoneTa, u3 Hux 2 400 camonetoB B 1944 r. noctynunu no neHp-nusy
B CCCP. MNony4yeHHble TaK*e Nno fieHa-nm3y camoneTbl «A3poKobpar aK-
TUBHO UCMOJb30BaNMCh B BO3AYLUHbIX 60AX Ha MasnbIX Y CPeaHUX BbICO-
Tax [0 CaMOro OKOHYaHWsA BoMHbI. CBeaeHWA 0 60eBoM NpuMeHeHn P-63
«K1HrKobpa» OTCYTCTBYIOT, CaMOeThl CYUTANIUCH [T1aBHLIM PE3EPBOM Ha
CnyyYan HenpenckasyeMoro M3MeHeHUs BOEHHO-MOMUTUYecKon obcTa-
HOBKMW. M3BECTHO, YTO HECKOJIbKO CaMOJIETOB HaxoAuNIUCb Ha 60eBOM
neypctee B cucteMe B0 Ha JanbHeM BocToke. B 1946 r. Bce caMo-
netbl P-63 «KuHrkobpa» nocraHosneHneM npaeutensctea CCCP 6binun
CMMCaHbl C 3KCNJyaTaL MM 1 oTrpaBrieHbl Ha pasgeniodHyto 6asy. Camo-
net P-63 «KuHrrobpa» (Ha drosensme — N2 91, Ha Kune — N2 269775)
6611 06HapyeH Ha Kypunbckux octpoBax (0. Lymuwy) n B 1992 r. no-
ctynun B LleHTpanbHbin My3ent BBC ¢ aBnapeMoHTHoro 3asofa (r. Ho-
BOCUBUPCK), roe 6bin BoccTaHoBneH. CaMoneT-mMoHonnaH P-63 «KuHr-
Kobpa» — eOMHCTBEHHbIN 3K3eMMAp B CTpaHe, ABMAETCA LEHHbIM
My3eMHbIM NPeaMETOM.

IA. [Jasbidos

P-63 “KiNGCOBRA”
MONOPLANE-AIRCRAFT

Back in the 1930s, the leading aviation countries started develop-
ing high-speed single-seat monoplane fighters. In 1937, Bell Aircraft
Corporation, an American company that specialized in designing
original aircraft, won a tender competition held by the U.S. Air Force
and started developing an experimental aircraft fighter designated
as P-39. The aircraft was designed so that the 37-mm cannon bar-
rel could not use the hollow shaft of the sole engine’s propeller as
a conduit. This is why the engine without a gear reduction box was
positioned behind the cockpit, while the gear reduction box with
a hollow shaft for the propeller was positioned in the nose of the
fuselage. This was the world's first single-engine fighter equipped
with a tripod landing gear with a nose wheel. P-39 took its maiden
flight in April 1939. A year later, the aircraft was launched into mass
production under the name of “Bell P-39 Airacobra”.

In 1941, the fighter aircraft “Kingcobra” (Bell P-63 Kingcobra)
was developed under the supervision of the company’s CEO, Law-
rence D. Bell, and the chief designer Robert D. Woods. The new air-
craft looked similar to “Airacobra” but it had a number of new solu-
tions that made it quite different from the original model: the length
of the fuselage and the wingspan were increased, the top speed, and
output capacity and the engine’s critical altitude were augmented.
The new aircraft came complete with improved aerodynamics: the
aircraft’s total resistance was reduced by 11%. The vertical tail had
larger square footage and was better centered. The fighter was
armed with a 37-mm cannon that operated through the hollow shaft
of the propeller; two guns (12.7 mm) located in the forward fuselage
(the overload version had two identical guns suspended under the
wing). The aircraft could carry bombs (3 x 227 kg) or three suspend-
able fuel tanks.

P-63 “Kingcobra” took its maiden flight in February 1942 and
went into mass production in June 1944. The company built a total
of 3,303 aircraft in different modifications and 2,400 of them were
supplied to the USSR in 1944 under the lend-lease arrangement.
The “Airacobra” aircraft that were also obtained under the lend-lease
arrangement were actively used in air battles at low and medium
altitudes until the end of the war. It is unknown if P-63 “Kingcobra”
were used in battle — these aircraft were considered the main re-
serve in case the military-political situation were to change in an
unpredictable manner. It is known that several of these aircraft were
kept combat ready by the air defense system in the Far East. In 1946,
the USSR government decommissioned all P-63 “Kingcobra” aircraft
and ordered to take them apart for scrap metal. The aircraft P-63
“Kingcobra” (No.91 on the fuselage, N0.269775 on the rudder) was
found on Shumshu Island (Kuril Archipelago). It was restored at the
aircraft repair plant in Novosibirsk. In 1992, the aircraft was submit-
ted to the Central Air Force Museum. This is the only P-63 “Kingco-
bra” monoplane-aircraft in the country, which makes it a rare and
valuable museum specimen.

G. A. Davydov



00HomMomopHebiii camonem-mMoHonaH P-63 «Kunakobpax. CLUA, Yumgund (wmam Helo-
Viopk). 3a600 upmel «Bell Aircraft Corporation». 1941 2. LlenmpaneHeiii My3eii BoeHHo-603-
dywHsix cus (MoHuHo)

P-63 “Kingcobra” single-engine monoplane-aircraft. USA, Wheatfield
(New York). “Bell Aircraft Corporation” plant. 1941. Central Air Force
Museum (Monino)



Camoner Ty-4

K KoHuy BTopoit MMpoBoit BOWHbI CTana o4eBuaHa He06X0aNMOCTb CO3-
OaHVA O0TeYeCTBEHHOW cTpaTernyeckon aBuauun. B 1943 r. ackusHbIn
MPOEKT caMosieTa «b64» — TAKENI0ro YeTblpeXMOTOpHOro 6oMbapanpoBs-
LLIMKa C 6OJIbLLIOM CKOPOCTHIO M BbICOTOM MoJieTa, C MaKcMManbHOM 6oM-
60BOI Harpy3Koi 1 MOLLHBIM 060POHUTESBHBIM MYLLIEYHBIM BOOPYHEHN-
eM — 6bino NpegsioKeHo paspaboTate KonnektuBy OKB A.H. Tynonesa.
Ho co3paHue U ocHalleHWe caMosieTa COBpeMeHHbIM 06opynoBaHueM
B YCTaHOBJIEHHbIE CPOKM OKa3asioCb HEBO3MOXKHbLIM, Tak KaK aBuaLu-
OHHas MPOMbILLNIEHHOCTL Oblfa OpUEHTMpPOBaHa Ha HermocpencTBeH-
Hble HyObl dpoHTa. [03TOMy 6bINO MPUHATO peLLeHMe CKOMUPOBaTb
M 3anycTUTb B CEPUI0 aHaNOI aMePUKAHCKOI0 CKOPOCTHOIO BbICOTHOMO
6ombapavpoBLLmMKa Boeing B-29 «Superfortress» (BouHr B-29 «Cynep-
¢dopTecc»). OcHOBOM A 3TOMO CTanN HECKOMBbKO TaKMX CaMOJeToB, CO-
BEPLUMBLUMNX BbIHYXAEHHbIE MOCaKM Ha TeppuTopum LansHero BocToka
N MHTEPHUPOBAaHHBIX COMMIAcHO LOEMCTBOBABLLEMY COBETCKO-AMOHCKOMY
cornawleHunio o HentpanuteTe. B cepeanHe 1945 r. no pelueHuio npasm-
TeNbCTBa OTBETCTBEHHbIM 3a paboTbl N0 KonMpoBaHuio B-29 1 opraHunsa-
LMo CepUIMHOro NMPOM3BOACTBA CaMosieTa C HaMMeHoBaHMeM b-4 Ha 3a-
Bode N2 22 (r. KasaHb) ¢ ABYXroanyHbIM CPOKOM OCBOEHMA Ha3Ha4aeTcA
A.H. Tynones. K pa6otam 6bin11 nogrntoyeHsl okosio 900 npegnpuaTuia
W OpraHu3aumim pasimyHbiX MUHUCTEPCTB. 19 Maa 1947 r. akmnax netyn-
Ka-ucnbitatens H.C. Peibko coBepLlumnn nepsbin nonet. K KoHuy 1947 r.
6111 M3roToBMeHbl Bce 20 caMoneToB Masion cepum, Ha KOTOPbIX MPOBO-
OVNNUCb JanbHenLLIne UCbITaHuA.

Camonet B-4 nonyumn HauMeHoBaHue Ty-4 v B Mae 1949 . 6bin
MPUHAT Ha BOOpYeHue. Ero KapauHanbHbIM OTIMYMEM OT OpuUrMHana
ABNAIOTCA YeTblpe MOPLUHEBbIX 3Be3[000pasHbIX ABUraTesia Bo3OyLu-
Horo oxnarkaeHuna ALLI-73TK, paspaboTtaHHbix B OKB-19 A.L. LLBeLoBa,
M KOHCTPYKLMA AUCTAHLMOHHO YrpaBnsaeMbIX 060pOHUTENBHBIX TYpenen,
NpUCNoco6neHHbIX ANA YCTaHOBKM B HAX COBETCKMX 23-MM nyLuek HC-23.
HoBoe 6opToBOe 060pynoBaHWe, 0COBEHHO aBTOMATWKa, 3HAYUTENbHO
noBbIcuI0 60eBYl0 3QPEKTUBHOCTL CaMosieTa, BNepBble BCE 3SIEMEHTbI
06opynoBaHWA 6b1n cBefeHbl B cucTeMbl. CamoneT Ty-4 cTan B To BpemsA
MepBbIM BbICOTHLIM CKOPOCTHBIM TAMENbIM 60M6aPAMPOBLLMKOM, HOCK-
TesIeM CaMoJIeToB-CHapAA0B U AAepHoN 60M6bl. CepuinHo caMoneT 1 ero
pasnunyHble MoanduKaumm Beinyckanucb go 1952 r.: Ty-4K — pakeTo-
HoceL, HocuTesb yrpaBnAeMblx camoneToB-cHapanos KC-1, Hebonbluas
cepua HocuTenA AnepHoro opyua Ty-4A, caMoneTbl-TonAMBo3anpas-
LLIMKKM, OeCaHTHO-TPaAHCMOPTHbIE, pa3BeaYuKkn u ap. B pganbHenwem oH
Obl1 3aMeHeH PeaKTUBHbIMW CaMoJieTaMM OTEeYeCTBEHHOM KOHCTPYK-
ummn — Ty-16 n Ty-95.

3KcnoHupyeMbiii camoneT Ty-4 (bopTtoBoii N2 01, cepuianbiin N2 225103)
ABMAETCA M3QeSIMEM M3 NepBOM Masiol Cepuu, eOUHCTBEHHbIM BbIAB-
NEeHHbIM 3K3eMnIApoM B cTpaHe. CosgaHune TY-4 Mo CBOEMy KOHCTPYK-
TOPCKOMY peLLeHWIo, HOBU3He MPUMEHAEMbIX MaTepuanosB 1 60pTOBOro
060py10BaHNA NPOM3BENIO HACTOSALLYI0 PEBOJIIOLMIO B TEXHOSIOMMW aBUa-
LIMOHHOM N CMEMHbIX OTPAac/AX MPOMbILLIEHHOCTM, MO3BOSIUIO NOQHATE
COBETCKYI0 [albHIO aBUaLMI0 HA KQYeCTBEHHO HOBbIV YPOBEHb.

IA. [Jasbidos
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Tu-4 AIRCRAFT

By the end of the Second World War, it became clear that the
country needed its own strategic aviation. In 1943, the aircraft de-
sign bureau spearheaded by A. N. Tupolev was commissioned to
implement project “64” that entailed developing a fast high-flying
heavyweight four-engine bomber capable of carrying a maximum
bomb load and defensive weapons in the form of powerful cannons.
Implementing the project on time, however, proved impossible due
to the fact that the country’s entire aviation industry was working
to meet the immediate needs of the front. This is why it was de-
cided that the US-made high-altitude bomber Boeing B-29 “Super-
fortress” would be copied and launched into mass production. This
was to be made possible thanks to several such aircraft that had
emergency-landed in the Far East and interned in compliance with
the Soviet-Japanese neutrality treaty. In the middle of 1945, the
government appointed A. N. Tupolev responsible for the copying
of B-29 and for organizing serial production of the aircraft desig-
nated as B-4 at plant No.22 (Kazan) over the next two years. About
900 enterprises and organizations representing various ministries
were involved in the project. On May 19, 1947, a crew led by the test
pilot N. S. Rybko took the new plane on its maiden flight. A series
of 20 aircraft was manufactured by the end of 1947. Those aircraft
were used for subsequent tests.

The aircraft initially designated as B-4 was later renamed
as Tu-4. It was put into service in May 1949. It differed radically
from the original in that it was supplied with four piston radial air-
cooled engines ASH-73 TK designed by OKB-19 spearheaded by
A.D. Shvetsov, as well as remotely controlled turrets equipped with
soviet-made 23-mm NS-23 cannons. New onboard equipment, es-
pecially automatics, considerably improved the aircraft’s battle ef-
ficiency since all the equipment components were integrated into
systems. At the time, Tu-4 was the country’s first high-speed high-
altitude heavy bomber capable of carrying missiles and a nuclear
bomb. The aircraft and its modifications remained in serial produc-
tion until 1952: Tu-4K was able to carry guidable KS-1 missiles,
whereas Tu-4A, produced as a small series, was capable of car-
rying a nuclear bomb. In addition to that, the aircraft was modified
to serve as an in-flight refueler, a troop carrier, a reconnaissance
vehicle, etc. It was later replaced with domestically designed jet air-
craft Tu-16 and Tu-95.

The TU-4 aircraft exhibited in the museum (tail No.01, serial
No0.225103) is a representative of the initial small series and the only
remaining specimen in the country. In terms of its constructive so-
lutions and novelty of materials and onboard equipment, Tu-4 was
a breakthrough in aviation and related technologies and industry
sectors that brought soviet long-range aviation to a qualitatively
new level.

G. A. Davydov



Camonem Ty-4. CCCP, KasaHe. 3a600 N° 22. 1947 2. LlenmpanbHsil My3el BoeHHo-8030yuw- Tu-4 aircraft. USSR, Kazan. Plant No.22. 1947. Central Air Force
Hbix cun (MoHuHo)



Ananor opbutanbHoro
camonerta 3M0C
(«W3penne 105-11»)

B koHue 1965 r. npasutensctBo CCCP npuHAno pelleHne o co3gaHuu
OBYXCTYMEHYaTON KOCMUYECKOW CUCTEMBI C HaMeHoBaHWeM «Cnuparnb.
MepBan ee cTyneHb NpeacTaBnsana cobol MOLLHbIA BO3AYLUHbIA KO-
pabfib-pasroHLLUMK, CO «CMUHBI» KOTOPOro Ha BbicoTe 28-30 KM O0MK-
Ha cTapToBaTb BTOpadA CTyneHb, MonyyvBluaA Ha3saHue 3MOC («aKc-
MepUMeHTasIbHbIA NUNOTUPYEMbIN 0pbuTanbHbIN caMorneT»). CospaHue
cucteMbl «Cnivpanb» 6bino nopyydeHo OKB-155 A.M. MuKosHa; B ero
dunmnane (r. dybHa) Hauanack paspaboTtra 3M0OCa. PykoBogutenem npo-
€KTa U [MaBHbIM KOHCTPYKTOPOM cucTeMbl 6bin1 HasHadveH [E. J1o3uHo-
JTo3uHCKMIM. Pa3paboTKa rMnep3ByKOBOr0 CaMosieTa-pasroHLLMKa — OH
JONMeH bblN1 pa3roHATbCA [0 LUEeCTUKPATHOM CKOPOCTM 3ByKa — bbina
nopy4verHa OKB A.H. Tynonesa.

KoHcTpykumsa 3M0Ca npoeKkTnpoBanach € y4eTOM OrPOMHbIX a3po-
OVMHaMUYeCKUX U TeMMoBbIX Harpy3oK. [ns noneta B atMocdepe 6biin
npedycMOTpeHbl a3poanHaMUYECKMe OpraHbl yNpaBneHus, a oA opoum-
TanbHOMo NnoJsieTa — rasofuHaMuyeckume opraxbl: 6 60nbLMX U 10 Manbix
MUOKOCTHO-peakTUBHbIX aBuratenen (HKPL); waccu — YeTbipexorop-
Hoe, ybupaemoe, nbirkHoe. Ikunax IN0Ca — oauH YenoBeKk — pasMe-
LLLaNCcA B repMeTUYHOM oTAeNnsAeMol Kancyne. [1nsa oTpaboTKkM HeobbIYHOM
cxeMbl AMOCa 6binm NocTpoeHbl TpU ero aHanora. OguH U3 HUX NoyYnn
KoaoBoe o6o3HavyeHne — «M3genue 105-11» — 1 6bIn UconNb30BaH and
nccre[oBaHUA J03BYKOBbIX PEXKUMOB NoseTa 1 0TpaboTKM NOCafo4HbIX
CBOWCTB. [1Ba Apyrux aHasnora UcnbITbIBaIMCh Ha 3eMJ1e, Ha HUX UCTbIThI-
Banucb P 1 oTpabaTbiBanuch NpoYHOCTHbIE XapaKTePUCTUKMN. JleTHble
UcnbiTaHms npoeoaunmck Ha nonuroxde MH BBC (. AxTybuHck Actpa-
XaHCKoM 0671.), nocnegHun ux 3T1an 3aeepmnca B 1978 r. [na 6onee
NerKoro B3/i€Ta Ha aHasiore BMeCTO NepedHUX JiblXK YCTaHOBUW KoJle-
ca. OcHoeHon P 3aMeHunu TypbopeaKTMBHBIM OBuratenem PO-36K
(KoHcTpyKuMK T.A. Konecoea). CamMoneT-HocuTeNlb — TAMKESbIA CTpa-
Termyeckun 6ombapampoBLLmK Ty-95KM. Brniepsble 27 oktabpa 1977 r.
BedyLMn neTunk-ucnbitatens A.[L ®actoBeL, BbINMOMHWA BO34YLUHbIN
CTapT aHasnora, oTuenmBLIMCh Ha BeicoTe 5 000 M 0T caMoneTa-HocuTenA.
Bcero 6bi10 NpoBefeHo 8 Takux noneToB. B nocnegHeM nonete B ceHTA-
6pe 1978 r. camoneT-aHasnor 6bin noBpekaeH NPy aBapuMHOM NocaaKe.
K corkanenuio, Bckope npoeKT «Cnvpanb» 3aKpbiiv, HO B AaslbHENLLIEM
OMbIT 3TUX UCC/IEA0BAHWI LUMPOKO UCMOMb30BasCA NPU CO34aHNM Koc-
MUYECKOM CUCTEMbI «IHeprua — BypaH» ¢ pakeTHbIM BbIBOOOM NepBoi
CTyrneHn Ha opbuty. lNpoekT «Cnupanb» He NpenycMaTpMBan pakeTHoOM
CTyMeHW, a MO3BOJIAN aKTMBHO MCMOJb30BaTb 3HEPreTUYEeCKMM 3anac
aTMocdepbl, bnarofapa Yemy 3aTpaThbl SHEPrMKM Ha BbIBOJ annaparta Ha
op6UTY 6bINM 3HAUUTENBHO MEHBLLE.

C 1989 r. no3ByKoBon camoneT-aHanor 105-11 HaxoguTtcsa B 3Kcno-
3uumm Myses BBC, ABnAeTcA peOKkvMM My3enHbIM NpeaMeToM, JOKYMEeH-
TUPYIOLLIMM Hayaso co34aHuA 0TeYeCTBEHHbBIX KOCMUYECKMX NUoTUpYe-
MbIX JleTaTesIbHbIX anmnapaToB MHOrOPa30BOIro UCMOJIb30BaHMA.

IA. [Jasbidoa
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EPOS oRBITAL
AIRCRAFT ANALOGUE
(“ITem 105-11")

In late 1965, the USSR government decided to develop a two-stage
space system designated as “Spiral”. The first stage was to be a pow-
erful booster aircraft which, at the altitude of 28-30 km, was to be
able to launch from its “back” the second stage that was designated
as EPOS (“experimental manned orbital aircraft”). The development of
the “Spiral” system was assigned to OKB-155 design bureau spear-
headed by A. I. Mikoyan. The bureau’s Dubna subsidiary began the de-
velopment of EPOS. G. E. Lozino-Lozinsky was appointed the project
director and chief designer of the system. The development of the hy-
personic booster aircraft — it was to be able to reach Mach 6 — was
assigned to the design bureau spearheaded by A. N. Tupolev.

EPOS was designed to withstand enormous aerodynamic and
thermal loads. Aerodynamic control instruments were to ensure
atmospheric flight, while a number of gasdynamic tools, including
6 large and 10 smaller liquid propellant jet engines, were to ensure
orbital flight. The craft was equipped with a removable ski-type
quadricycle landing gear. EPOS crew was to consist of one pilot ac-
commodated in a pressurized jettisonable capsule. In order to test
its unusual design, EPOS was built in three identical copies. One
of them was designated as “Item 105-11". It was used to research
subsonic flight regimes and test landing performance. The other
two copies were tested on the ground. They were used to test the
liquid propellant jet engines and durability parameters. Flight tests
were conducted at the Air Force Research Institute testing grounds
in Akhtubinsk, Astrakhan region. The final phase was completed in
1978. To simplify takeoff, the front ski-type landing gear was re-
placed with wheels. The principal liquid propellant jet engine was
replaced with the RD-36K turbojet (designed by P. A. Kolesov). The
heavy strategic bomber TU-95KM was selected and remodeled to
serve as the booster aircraft. On October 27, 1977, the leading test
pilot A. G. Fastovets flew the orbital craft for the first time having
separated from the booster aircraft at the altitude of 5,000 m. A total
of eight such test flights were made. On its last flight in September
1978, the orbital craft was damaged in emergency-landing. Regret-
tably, the “Spiral” project was shut down soon afterwards but the
experience acquired in the course of its development was actively
used to design the “Energy — Buran” space shuttle system that en-
tailed using a rocket booster to take an orbital plane into space. The
“Spiral” project did not entail using a rocket stage. Instead, it made
ample use of the atmospheric energy resource thereby significantly
reducing the cost of putting a spacecraft into orbit.

Since 1989, the subsonic aircraft “105-11" has been on display
at the Air Force Museum. It is a rare museum exhibit that documents
the beginning of domestic development of multiple-use manned
spacecraft.

G. A. Davydov



AHarnoz opbumansHozo camonema 3I10C («M3denue 105-11»). CCCP, fybHa. [ybHuHcKud

MawuHocmpoumesbHeili 3a800. 19651970 2. LleHmpanbHbiii My3eli BoeHHO-8030yWHbIX
cun (MoHuHo)

An analogue of the EPOS orbital aircraft (“ltem 105-11"). USSR,

Dubna. Dubna Engineering Plant. 1965-1970. Central Air Force
Museum (Monino)



ABMauuoHHbIW ABUraTenb
M-22

B KoHue 1920-x rr. coBeTcKas aBMaLMA elle B 3HAYUTESILHON Mepe
3aBWCena OT NoCTaBOK CaMOJIETOB U ABUraTenieit U3-3a pybexa. lNpo-
M3BOAUMbIE OTeYeCTBEHHble ABUraTeNn bblfiv HEBLICOTHBIMU U Masio-
MOLUHbIMK, YTO NPEnATCTBOBASIO CO30aHWUI0 TEXHONOMMYECKU HOBbIX
camosnieToB. B uenfAx MoBbllEHWA TEMMOB pasBUTMA aBMACTPOEHUSA
COBETCKUM MPaBUTENbCTBOM 3a rpaHuLLEN NpUobpeTanuch MLEH3UM
Ha MpaBo NPOWM3BOACTBA HOBEMLUIMX 06pa3L0B aBUMALMOHHBLIX OBU-
ratenen, B TOM Yuc/ie 0OOHOIM0 M3 JIyYyLMX TOro BPEMEHU — MoTopa
¢dpaHLy3ckon dupMbl «THOM-PoH» (nMLeH3MoHHaA Konua aBuraTens
«lOnutep-Vl», nepBoHavanbHo pa3spaboTtaHHoro B 1925 r. aHrmuncKom
¢upmoit «bpucTonb»). OcBoeHMe MoTopa nog obo3HayeHueM M-22
6b1510 paseepHyTo Ha 3aBoge N2 29 (c 1924 r. — locynapCTBeHHbIN
aBMaLUMOHHbIN 3aBog N2 29), nctopma KoToporo Havanack B rogbl lNep-
BOM MUPOBOM BOMHBI.

B 1915 r. MNeTepbyprcroe akumoHepHoe obLecTtBo «[iodnoH, KoH-
CTaHTUHOBMY U K°» («[JeKa») BbIKYNWI0 Y4yryHONUTENHBIN MaLLMHOCTPO-
UTenbHbIN 3aBo B I. AneKcaHapoBcKe ExkaTepuHocnaBckol rybepHum
(c 1921 r. — 3anoporbe), NocTpoeHHbIn B 1907 r. KynuaMun 6patbAMu
Mo3Hanmamu. B cBA3un ¢ notpebHocTAMU GpoHTa npodunb genaTesibHo-
CTW 3aBofa 6bi/1 U3MEHEH Ha BbIMYCK aBUALMOHHbIX ABUraTeneil. B aB-
rycte 1916 r. Ha 3aBofe 6blJ1 BbiMyLLLEH NEPBbI MOPLUHEBOW OBUraTeslb
BoaAHoro oxnaraeHua «exka» M-100. Ero yctaHaBnMBanu Ha TAXKeNbIX
6oMbapampoBLmKax «Mnba MypoMely» KoHcTpyKuun M.U. CrukopcKoro.
B 1927 r. B KpynHocepuitHoe Npomn3BoACTBO Obi/T BHeOpPEeH CrpOeKTUPO-
BaHHbIN B 1924 r. nog pykosoacteom A.[1. LLIBeL,oBa coBMecTHO ¢ MeTan-
nyproM H.B. OkpoMmeLLKo nepBbIvi aBMaaBUraTeslb 0TEYECTBEHHOW KOH-
cTpyKummn M-11. MpomsBoAcTBo NATULMINMHAPOBOIO 3Be34006pasHoro
MoTopa Bo3A4yLUHOro oxnaraeHna M-11 un ero mogudukaumin npogon-
¥anocb bonee TpuaLaTK net. Boicokme KavectBa M-11 Ha ToT nepuog
MO3BO/IN/IM €My CTaTb OCHOBHbIM [BUraTesieM oTe4YecTBeHHON y4ebHoM
1 NIErKOMOTOPHOW aBMaLmK.

B 1930 r. nog pyKoBOACTBOM f1aBHOMO KOHCTPYKTOpa AneKkcaHapa
CepreeBmya Hasaposa (1899-1987) onbITHO-KOHCTPYKTOPCKUIA OTaen
N NPOM3BOACTBEHHBIV KOMIEKTVB 3aBoJa OCBOWSIM CEPUMHBIN BbIMYCK
6onee MOLLHOIO aBMaLMOHHOMO MoTopa M-22 (nuueH3MoHHaA KonwuA
«l0nuTep-Vi» ¢ppaHLy3cKoro NponsBoACcTBa). BbICOTHLIV OeBATULMIIUH-
[pOBbI 3B€30006pasHbI BO3AYLUHOIO OXnaraeHua asuratesis M-22
(MakcuManeHaa MoliHocTb — 570 n.c.) B MPOM3BOACTBE Haxoaus-
cA po 1936 r., a akcnnyatuposanca go 1941 r. C HMM cTpounuck nep-
Bble cepuiiHble uctpebutenu U-4 (AHT-5) KoHcTpyKumn AH. Tynoneea
n O.MN. Mpuroposunya, M-5 n 6onee ckopoctHble — N-15 n N-16 Kox-
ctpykuum H.H. MNMonukapnoea, naccarkmpckme K-5 KoHcTpyKuum K.A. Ka-
NWHWHa 1 gp. M-22 yctaHaBnuBasncaA Ha 22 MofenAxX CaMosIeTOB BOEHHOM
M rpa¥OaHCKoOM aBMaLLMm U YeTbIpex TUMax aBTOMPOB, MPUMEHASICA BO
MHOIMX CTpaHax Mupa.

ABMaUMOHHBIN aBuratens M-22 (cepuirHbii N2 7884) noctynun
B LlenTpaneHbin Mysert BBC B 1959 r. u B HacToALLee BpeMA ABnAeTCA
[0CTaToO4HO pPeKMUM My3elHbIM NPEAMETOM.

IA. [Jasbidos
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M-22 AIRCRAFT
ENGINE

In the late 1920s, soviet aviation still largely depended on foreign
aircraft and aircraft engine imports. At the time, all domestically
manufactured aircraft engines were characterized by low output ca-
pacity and low critical altitude thereby preventing the development of
more technologically advanced aircraft. To expedite the development
of domestic aircraft engineering, the soviet government used to
buy foreign licenses on some of the most advanced aircraft engines
of that time, including the one developed by the French company
“Gnome-Ron”". Its aircraft engine was a licenced copy of “Jupiter-VI"
that was initially designed by the English company “Bristol” in 1925,
and it was one of the best aircraft engines available at the time. The
development of a new aircraft engine designated as “M-22" was as-
signed to Plant No.29 (known as State Aviation Plant No.29 since
1924) that dates back to the outset of World War I.

In 1915, the Petersburg-based joint stock company “Duflon,
Konstantinovich and Co.” (a.k.a. “DK”) purchased a cast-iron and
engineering plant in the city of Alexandrovsk, Ekaterinoslav region
(Zaporozhye since 1921). The plant was built by the Moznaim broth-
ersin 1907. Due to the demands of the front, the plant had to change
its production specialty and started manufacturing aircraft engines.
In August 1916, the plant manufactured its first piston water-cooled
engine “DK” M-100. This engine was used on heavy bombers “Ilya
Muromets” designed by I. I. Sikorsky. In 1927, the first domesti-
cally developed aircraft engine M-11, designed by A. D. Shvetsov in
collaboration with the metallurgist N. V. Okromeshko in 1924, was
launched into mass production. The production of the five-piston ra-
dial air-cooled engine M-11 and its modifications continued for more
than 30 years. Thanks to its high consumer properties, M-11 was
the principal engine used in the training and light aviation during that
period.

In 1930, under the guidance of its chief designer, Alexander
Sergeyevich Nazarov (1899-1987), the plant developed and started
manufacturing a more powerful engine, M-22 (a licenced copy of the
French-manufactured “Jupiter-VI”). The nine-cylinder high-altitude
radial air-cooled engine M-22 (with a maximum capacity of 570 hp)
remained in production until 1936 and in exploitation — until 1941. It
was used on the first -4 (ANT-5) fighters designed by A. N. Tupolev
and D. P. Grigorovich, I-5 and faster I-15 and I-16 aircraft designed
by N. N. Polikarpov, K-5 passenger planes designed by K. A. Ka-
linin, etc. The M-22 engine used to be installed on 22 military and
civic aircraft models, four types of gyroplanes, and was used in many
countries of the world.

The aircraft engine M-22 (serial No.7884) was submitted to the
Central Air Force Museum in 1959. It is now a relatively rare museum
item.

G. A. Davydov



Anekcardp Cepaeesuy Hasapoa (1899-1987)

Alexander Sergeyevich Nazarov (1899-1987)
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AsuayuoHHsili dsueamens M-22. CCCP, 3anopoicee. ['ocydapcmaeHHsIl aguayuoHHsIl 3600 M-22 aircraft engine. USSR, Zaporozhye. State Aviation Plant No.29.
N 29. 1930-1936 22. LlenmpaneHeiil My3eli BoeHHo-8030dywHelx cun (MoHuHo) 1930-1936. Central Air Force Museum (Monino)




Moaenb «MocT uenHoi
yepe3 p. DoHTaHKY

B Cankr-llerepbypre
(Erunetckuif)»

B 1826 r. Ha nepeceyeHnmn Ctapo-leteprodcroro wocce n pekn OoH-
TaHKM 6bln NocTpoeH BTopor B [NeTepbypre TPaHCMOPTHBIN LLEMHOM MOCT
Mo NPOEKTY UHKeHepoB nyTei coobLieHuns B. Tpetrepa u MN.C. Xpuctua-
HoBWYa. K cTpouTenbcTBY 6bIT YTBEPHKAEH MPOEKT KOCOro B MylaHe Mo-
CTa C BbICTyMaloLWMMK B pery yctoamu. 06Las gnvHa MocTa cocTaBua
55 M npu gnuHe nponeta 45 M. KoHcTpyKkTuBHaA cxema Ervnetckoro
MOCTa MaJio OT/IMYariacb OT CXeMbl MOCTPOeHHoro paHee (1824) uenHo-
ro MaHTeneMMoHoBCKoro Mocta Yepe3s p. MoHTaHKy, HO bblia ycoBep-
LueHcTBOBaHa. [1nA yMeHbLUEHWA packaunBaHua 1 4N npuaaHvsa MocTy
60nbLUEN YCTOMYMBOCTY MPONIETHOE CTPOEHWE MOABELUMBANOCH HA TPex
COBOEHHBIX LLensAxX, NepeKMHyTbIX Yepes YyryHHble nopTasbl v YKpersieH-
HbIX B FPaHUTHBIX YCTOAX. TpOTyapbl A8 NeLLexofoB 6bliM BbiHECEHbI 33
npeaenbl KpanHUX Liernen Ha KOHCOSW.

Tonbko aBa MocTa B [MeTepbypre — [lNaHTeneMoHoOBCKUIA 1 ErvneT-
CKMI — BOCKpeLLanu ylwefluve B AafieKoe MpoLULioe OpeBHeEeruneTckme
apXUTEKTYPHblE $popMbl. YyryHHbIE MopTasbl C TPEMst KOSIOHHaMK YKpacuin
€rUMNeTCKMM OPHaMEHTOM; YCTOM MOCTa — YeTbipbMA GUrypamu chuHKCoB,
Ha rofloBax KOTOpPbIX 6bITW NOABELLEHbI LECTUMPaHHbIe CTEKNAHHbIE GOoHa-
PpW, TaKMeE ¥e BUCENM 1 Ha MopTanax. MeTannnyeckme KOHCTPYKLMK U YKpa-
LUAOLLe MOCT CHYNbMTYPbl U3roTOBUN Ha eTepbyprcKoM YyryHonmTem-
HoMm 3aBofe bepga. Bce apxuteKTypHble getany 1 nonocatbii FOI0BHOM
y6op — «HeMec» — CPUHKCOB € Ayramun 1 etanu ons poHapew 6bin Bbl-
30/104€HbI YePBOHHBIM 30/10TOM. MOCT 6bI71 OKpaLLIEH NMof CTapyto BPOH3y.

20 aHBapa 1905 r., Korga No MoCTy NPOX0AMA 3CKaAPOH KOHHOrBap-
[eNCKoro noJsika, Lenu obopsanuce, 1 oH 06pyLLnnca B Bogy. «Mowowmii»
MOCT, KaK ero Tora HasblBanu netepbyprKupl, NepecTasn CyLLecTBOBaTh.
[onroe BpeMA MpUYMHOM aBapuM CUYUTaNN ABJIEHME Pe30HaHCa, YTo
6pocasno TeHb Ha HAAEHHOCTb IKCMyaTaluM MOCTOB BUCAYEN CUCTEMBI.
KaK BblfICHUNOCb MO34Hee, UCTUHHBIMU MPUYMHAMK 06pYLLEHUA CTanu
YCTanocTHble M3MEHEHUA B CTPYKTYpe MeTanna uenen. B 1954-1955 rr.
Ha ero MecTe NOCTPOUSIN OOHOMPONETHBIA METaNIMYECKUIA MOCT paMHOM
KOHCTPYKUMM (onmnHa — 65,5 M) no npoeKTy apxutektopos [N.A. Apelue-
Ba 1 B.C. BacunbKkoBcKoro, nHxeHepa B.B. [leMyeHKo. MocT coxpaHun
cBoe HasBaHWe — Ervnetckuir. O cTapoM LLenHOM MocCTe HanoMWHaloT
yeTblpe couHKca, oTmTble B XIX B. N0 MoJenu BblAatoLLLerocs MacTepa
MOHYMeHTanbHO-AeKOPaT1BHOM NnacTukm akagemuka .M. Cokonosa.

Mopgenb Ervnetckoro Mocta B YC/OBHbIX MaTepuanax B Maclutabe
1:56, BbInonHeHHaA B MacTepckux UHcTuTyTa Kopnyca uH»<eHepoB ny-
Ten coobuueHuns B 20-x rr. XIX B., xpaHuTcA B cobpaHum LleHTpansHoro
My3ef ene3HofopoHoro TpaHcnopta PO. EQuHcTBeHHOE BhIfIBNIEHHOE
BOCMpoM3BeeHNe OEMOHCTPUPYET KOHCTPYKLMIO MepBbIX MeTanmde-
CKMX LieMHbIX MOCTOB M OTPaXKaeT Ha4yasi0 pa3BUTMA HOBbIX HaNpaBneHni
B MocTocTpoeHumn Poccum B XIX B.

H.E. Kocosa
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SUSPENSION
(“EGYPTIAN") BRIDGE
OVER THE FONTANKA RIVER
IN ST. PETERSBURG

The suspension bridge over the Fontanka River was built in 1826
at the intersection of the Fontanka and Old Peterhoff Highway. This
was the second transit chain bridge built in St. Petersburg. It was de-
signed by the railway engineers V. Tretter and P. S. Khristianovich. It
is a canted bridge resting on supports protruding from the riverbed.
The total length of the bridge is 55 meters, whereas the length of the
cut bay is 45 meters. The constructive design of the Egyptian bridge
did not differ much from that of the Panteleymonovsky suspension
bridge built over the Fontanka River two years earlier (in 1824), but it
was improved. To minimize swinging and make the bridge more sta-
ble, the cut bay was suspended on three double chains thrown across
cast-iron portals and fixed in granite abutments. The sidewalks for
pedestrians were paved outside the exterior chains on consoles.

Of all the bridges in St. Petersburg only two — Panteley-
monovsky and Egyptian — were stylized after ancient Egyptian ar-
chitectural forms. The cast-iron portals with three columns were
decorated with Egyptian ornaments; the bridge abutments were
adorned with four sphinx figures with hexagonal glass lanterns sus-
pended from their heads — the same kind of lanterns hang on the
portals. The metallic structures and the decorative sculptures were
made at the Bird's cast-iron foundry in St. Petersburg. All archi-
tectural details, the striped headdresses of the sphinxes known as
nemes, and lantern parts were plated with red gold. The bridge itself
is painted to look like old bronze.

On January 20, 1905, when a mounted guard squadron was
crossing the bridge, the chains broke and the bridge fell into the wa-
ter. The “singing” bridge, as the locals used to refer to it, ceased to
exist. For a long time, the resonance phenomenon was blamed for
the accident thereby casting an imputation on the reliability of sus-
pension bridges. It later transpired that the accident had been caused
by changes in the structure of the chain metal accounted for by fa-
tigue. A single-bay frame metal bridge (65.5 meters long) designed
by the architects P. A. Areshev and V. S. Vasilkovsky and the engineer
V. V. Demchenko was built in the same spot in 1954-1955. The new
bridge inherited the old name, “Egyptian”. Four sphinxes designed by
the outstanding sculptor and academician P. P. Sokolov and cast in
the XIX century keep reminding people of the old suspension bridge.

A 1:56 ratio model of the Egyptian bridge made in the work-
shops of the Railroad Corps of Engineers Institute in the 1820s is
part of the collection of the RF Central Museum of Railways. The sole
surviving model demonstrates the structure of metallic suspension
bridges and reflects the dawn of a new era in Russian bridge engi-
neering in the XIX century.

N. E. Kosova



Modenb «Mocm yenHoli Yepes p. ®oHmarKy 8 CaHkm-ITemepbypee (Ezunemckuii)». Mac-
wmab 1:56. Poccus, Cankm-lTemepbype. Macmepckue Micmumyma Kopnyca uHiceHepos
nymeli coobweHus. 1820-e 2e. LlenmparnbHeill My3el Jcene3HodopoiCcHO20 mpaHcnopma
P® (CaHkm-llemepbype)

Suspension (“Egyptian”) bridge over the Fontanka River in St.
Petersburg, a model. Scale: 1:56. Russia, St. Petersburg. Workshops
of the Railroad Corps of Engineers Institute. 1820s. RF Central
Museum of Railways (St. Petersburg)



Benocunep
«Jliopronn [lnana»

BarKHbIM 1 MOBOPOTHBIM MOMEHTOM B UCTOpUK Beflocuneda ctan 1885r.,
Korga 6bin co3gaH HU3KMI Be3onacHbl Beslocunes C rnepefadvent Ha
3agHee Koneco. B Hauvane 90-x rr. XIX B. Ha4YMHaeTCA aKTUBHbLIV Nepe-
X0 K NPO13BOACTBY BefiocMnenos 3Toro Tuna. OauH 13 paHHWX 3Tanos
CTaHOBMEHMA KOHCTPYKLMKW HU3Koro BesomnacHoro sBenocunega AsnseT
cobow Benocuneq «Dirkopp's Diana» («[iopkonn OuaHa») U3 Komnnek-
umm MNonnuTexHNMYecKoro Myses,, U3roTOBNEHHbLIM B [epMaHuM dupMoit
«Dirkopp» («topkonn»). Benocunen natvposaH 1890-1892 rr., n eMy
MPUCYLLM 0COBEHHOCTM Mepuoga CTaHOBSIEHUA KOHCTPYKLMM: BEepXHAA
Tpyba paMbl He ropM30oHTanbHanA (C YKNOHOM K nofacefenibHol), bonToBoe
coefiMHeHWe MoAcenenbHOro y3/a ¢ 3afHel BWUKOKN, duKcatop pyns,
MoOHOMKa Ha HAKOHEYHMKE LIEMHON BUJTKK, pagmarnbHoe pacrosiorKeHne
CMKL, UMEIOLLMX YTOSILLEHME Ha KOHLLaX, Kosleca C NUTbIMK (HenHeBMaTu-
YeCKMMM) LWMHaMK. BarkHan 0cob6eHHOCTb KOHCTPYKLMN — He MMetoLLan
cBo60AHOMO X0a BTY/IKa 3aHero Kosneca. IMeHHo TakanA BTyfKa ycTa-
HoBJleHa Ha 3afHeM Kosece Benocunena «Diirkopp’s Diana».

[MOMUMO KOHCTPYKTMBHbLIX OCOGEHHOCTEN, CredyeT OTMETUTb, YTO
JaHHbIN Besocunef, npoussedeH GUpMoit, M3BECTHONM He TonbKo B lep-
MaHun 1 B EBpone, HO 1 CTOABLUEN Y UCTOKOB €BPOMEMCKOro Mpous-
BOACTBA LUBEMHLIX MalmH. OupMa «Dirkopp», Kak u dpupmbl «Seidel &
Naumann» («3argens & HaymaHH») u «Adam Opel AG» («Agam Onesnb
Al'»), cTana nMoHepoM BENOMNPOMBILLIIEHHOCTU B CBOEIN CTPaHE U 0OHOM
13 NepBbIX HeEMeLKMx ¢upM, BbllepLler B 1880-e rr. co cBoe NpoayK-
Len Ha pOCCUNCKIMIA BENOPbIHOK. KpymHENLLWI pYyCCKMIM TOProBbI J0M
«. Briok» bbIN1 ee NpeacTaBuTenieM 1 gepan B MockBe cknag npoayk-
umun. ®upma «Agonbd LlopH 1 Boosa B Ogecce nog ynpasneHuem Oep-
AvHaHaa Ap. LlopH» Takrke 6bina npefctaButeneM ¢upMbl «Dirkopp»
1 c 1887 r. obecneumsana senocunegamu «duaHa» Or Poccun. Oupma
peKoMeHoBana B CBOEM MpeNCcKypaHTe OaHHyl Mofeflb Kak Benocu-
nen, NPMCNocobneHHbIN UMEHHO K NIOXUM PYCCKMM Joporam. [poayk-
uma ¢dupmbl «Diirkopp», Kak 1 ApYrMx MHOCTPaHHLIX NPOM3BOOUTENEN,
MMeeT onpeneneHHy0 UCTOPUYECKYIO LLIEeHHOCTb — Ha HEel YYMInCh oTe-
YecTBeHHble NPOM3BOAUTENN, U3 ee YMCa BbiOMpPanUCb NPOTOTUMbI AN1A
6yOyLLMX POCCUINCKMX BESIOCUNEenOB.

B KoHLe 1930-x rr. Benocunep «Diirkopp’s Diana» («Oiopkonn Oua-
Hax») nocTynun B MonuTexHUYeCKUin My3ei co cknaga [Bopua TeXHUKK
B AHTMNbEBCKOM nepeynke. B 1984 r. B cBA3M ¢ npoBefeHmeM B [Monu-
TEXHUYECKOM My3ee BbICTaBKM, MOCBALLEHHOM 60-neTuio Bbinycka nep-
BOIO COBETCKOro Benocunena, oH 6bin otpectaBpupoBaH B LIKTE Beno-
cTpoeHus (. XapbKoB) 1 ¢ okTA6pa 2001 r. npeAcTaBneH B 3KCMO3MLMM
«MaLumHa ¢ "1BbIM” MOTOPOMDY.

B.C. AsepuHa
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“DirxkopPP DIANA"
BICYCLE

An important turning point in the history of the bicycle was the year
1885, which marked the creation of a low safety bicycle with a rear
wheel drive. The active transition to the manufacture of such bicycles
took place in the early 1890s. One of the early designs of a low safety
bicycle is illustrated by the “Dirkopp Diana” bicycle from the col-
lection of the Polytechnical Museum, built in Germany by “Diirkopp
Company”. The bicycle is dated 1890 - 1892 and displays the special
feature of the design development period: inclined, rather than hori-
zontal, upper frame tube; bolted connection of the under-seat as-
sembly to the rear fork; handlebars lock; kickstand on the tip of the
chain fork; radial arrangement of the spokes with thickened ends;
wheels with cast (non-pneumatic) tires. An important design feature
is the fixed hub of the rear wheel. Such hub is mounted on the rear
whelk of the “Diirkopp Diana” bicycle.

Apart from the special design features, it should be noted that
this bike was built by a company, which was not only known in Ger-
many and in Europe, but was also one of the first European produc-
ers of sewing machines. “Diirkopp”, like such companies as “Seidel &
Naumann” and “Adam Opel AG”, was a pioneer of the bicycle industry
in its country and one of the first German companies, which offered
its products on the Russian bicycle market in the 1880s. J. Block,
one of the largest Russian trading houses, was its representative
and had a warehouse of its products in Moscow. The company “Adolf
Zorn and Widow under Management of Ferdinand Ad. Zorn” was also
Diirkopp's representative and, in 1887, was selling “Diana” bikes in
South Russia. In its price list, the company recommended this model
as a bicycle specially adapted to poor Russian roads. Diirkopp’s
products, as well as products of other foreign manufacturers, have
a certain historical value: they were studied by domestic producers
and were used to select prototypes for future Russian bicycles.

In the late 1930s, the Polytechnical Museum received the
“Diirkopp Diana” bike from the warehouse of the Technology Palace
on Antipievsky Pereulok. In 1984, in connection with the exhibition
held at the Polytechnical Museum to mark the 60th anniversary of
the release of the first Soviet bicycle, this bike underwent restora-
tion at CKTB (Central Design and Technical Bureau) of the Bicycle
Industry (Kharkov) and, in October 2001, was put on display at the
exhibition “Machine with “Live” Motor”.

V. S. Averina



Benocuned dopoxcHbil ¢ 3akpsimoll pamoli «/Jiopkonn [JuaHa». [epmaHus. Oupma “Diirkopp Diana” road bicycle with a closed frame. Germany.
«[iopkonny. 1890-1892 22. llonumexHuyeckuti My3eli (Mockea) “Diirkopp Company”. 1890—1892. Polytechnical Museum (Moscow)



Benocunep
«llupe»

OOVH 13 paHHKX 3TarnoB B PasBUTUM KOHCTPYKLMM Benocuneda — npo-
M3BOACTBO BeslocunefoB ¢ becuenHbiM npueonoM. Llenb 6bina He nae-
anbHbLIM NPUBOLAOM — OHa pBanack, pacTArnBanach, Lennana ogexay.
B 80-e rr. XIX B. NOMCKM B 3TOM HanpaBfieHUW NPUBENN K CO34aHUI0 aflb-
TepHaTUBHOW Nepeaayn, roe ABUKEHWe NepeaBanoch C MOMOLLbIo Bana,
Ha KOHL,Ax KOTOPOro 3aKpernfaiucb KOHMYeCKune LwecTepHu. lNepenHas
LLECTEPHA HacaXmBanacb Ha 0Cb KAPETKW 1 MpMBOAMIAck B OBUHKEHWE
KpYBOLLIMMAMU Neganen; Ban nosy4an BpallatesisHoe ABUMKEHWE, KOTO-
poe OH Mepefasan BefyLleMy Konecy. BnepBble Takas nepefava 6bina
npumeHeHa B 1882 r. aHmuyaHnHoM C. MunnepoM Ha TpexKosieCHOM
Benocunede. A B 1889 r. benbruiickas ¢pupma FN («Fabrique Nationale
d"Armes de Guerre») BbinycTuNa OBYXKoMeCHbIe Besiocuneabl ¢ becuen-
HbIM NPMBOLOM.

B 90-e rr. XIX B. 6becuenHan nepefava BHeapsAnacb NoYTU BCEMU
KpYMHbIMK BenodmpMaMn Mupa. Benocunegbl oTMYanmnch TEXHUYECKN
M3ALLHBIM BUOOM, JIEMKUM M 6eCLUYMHbBIM X040M, BCe pabouume YacTu 3a-
LWMLLEeHbI OT rpA3K 1 foxkaA. Ho nepegada okasanacb ropasfo TAxKe-
nee Lenu, YTo cKasasnocb Ha Bece Benocuneaa, a rnaBHoe — oHa bbina
3HauUTeNIbHO [OopoXKe B Npom3BoacTse. [Mo3ToMy BenodupMbl, OpUEHTU-
POBaHHbIE Ha MaccoBoro NoTpebuTena, He 6blIM yBepeHbl, YTO 3aTpaTbl
OKYNATCA NpofarKen NpoayKLMM, NpeBbILLaBLIeN No LieHe 1 Becy Tpa-
OVUMOHHYI0 KOHCTpYKUMIo. [ponsBoacTBo BenlocuMnenoB ¢ 6ecLenHbiM
npuBogoM 6bino HegonruM (1890-1900-e rr.), HO ABNAETCA BaKHbIM
3TanoM B PasBUTUM KaK KOHCTPYKLMW Benocunena, Tak U TEXHOMOrmm
ero npomssoacTea. LlenHaa nepegaya, nobeamB oKoH4aTeslbHO, CTana
TPaAMLUMOHHBIM 3/1EMEHTOM Beflocunea.

B Konnekuun MonutexHuyeckoro Mysef npencTaB/iieH Besocuneq
«Pierce» («Inpc»), N3roTOBNEHHbI U3BECTHOM aMepuKaHCKoM GupMoit
«George N. Pierce Company», ocHoBaTenb — [Iopg HopMaHH Mupc
(1846-1910). B 1865 r. B Byddano (wrat Hulo-MopK) oH ¢ AByMA KoMna-
HbOHaMK OTKpbIN dupMy «Heinz, Pierce and Munschauer» no npoussoa-
CTBY KNETOK ANA NTWLL, BaHH, a No3Hee xonoaunbHuKoBs. B 1872 r. MNMupc
BbIKYMMA Jonv napTHepoB W gan ¢upMe HoBoe HasBaHWe — «George
N. Pierce Company». K 1888 r. komMnaHuAa ocBouna npouv3BOACTBO
TPEXKOJIECHbIX BEOCUMMEAoB, @ 3aTeM W OBYXKOJIECHOIO Befocunena.
B 1900 r. 6bin BbINyLLEH NepBbiit aBToMob6Wb dupMel, a B 1909 r. Haya-
nocb NPOU3BOACTBO MOTOLMKOB. B 1938 . komnaHua . Mupca 6bina
npu3HaHa 6aHKPOTOM M MpeKpaTuia CBoe CyLLeCTBOBaHMe.

Benocunepn «Pierce» MMeeT He TofbKO becLienHyto nepenavy, yHu-
KasbHyl0 camy rno cebe, HO M aMopTU3aTOp 3aHero Kosieca — yCTPOW-
CTBO, aHasiorM4yHoe aBTOMOGWIBLHOW peccope, MO3BOJIABLLEE CELOKY,
ocobeHHo fame, npeopfosnieBaTb HEPOBHOCTU [OPOrU C 6OMbLUMM KOM-
¢GopTOM. 3TO €AMHCTBEHHBIV B My3eMHOM KOJEeKLMKN Benocunes ¢ opu-
FMHANbHBIM PACMoNIOKEHUEM TOPMO3a — BHYTPU FOSI0BHON Tpy6bbI. Be-
nocunefbl ¢ becuenHbiM NPUBOAOM MpeACTaBfieHbl B OFpaHUYEHHOM
KONMMYecTBe B My3eMHbIX COOPaHMAX U NOMb3YI0TCA HEU3MEHHbIM UHTe-
pecoMm B My3efX BCero Mupa.

B.C. AsepuHa
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“PilERCE"
BICYCLE

One of the early stages in the development of bicycle design is man-
ufacture of bicycles with a chainless drive (shaft-driven bicycles).
A chain was not an ideal drive: it was breakable, stretchable and tore
the rider’s clothing. In the 1880s, research in this direction led to the
creation of an alternative drive where the motion was transmitted
by a shaft with bevel gears fixed at its ends. The front gear mounted
on the spindle of the bottom bracket was driven by the pedal cranks;
the shaft received rotational motion and transmitted it to the drive
wheel. For the first time, such drive was used in 1882 by the Eng-
lishman S. Miller on a tricycle. Chainless bicycles were released in
1889 by the Belgian company FN (Fabrique Nationale d*Armes de
Guerre).

In the 1890s, the chainless drive was used almost by all ma-
jor bicycle manufacturers of the world. Such bicycles were techni-
cally elegant, moved easily and quietly, all their working parts were
protected from dirt and rain. However, a chainless drive was much
heavier than a chain drive, which increased the weight of the bike,
and, most importantly, it was much more expensive to produce.
Therefore, bicycle companies, focused on the mass market, were not
sure that the expenses would be paid back by the sale of products
which were more expensive and heavier than products of the con-
ventional design. Chainless bicycles were manufactured for a short
period (1890s-1900s), but they marked an important stage in the
development of the design and manufacturing techniques of the bi-
cycle. The chain drive won a final victory and became a traditional
element of the bicycle.

The collection of the Polytechnical Museum has a Pierce bi-
cycle built by George N. Pierce Company, a well-known US company
founded by George Norman Pierce (1846-1910). In 1865, he and two
companions established the company “Heinz, Pierce and Munschau-
er” in Buffalo, NY, which produced birdcages, bathtubs, and, later on,
refrigerators. In 1872, Pierce bought out the shares of his partners
and renamed the company “George N. Pierce Company”. In 1888,
the company launched manufacture of tricycles and then bicycles. In
1900, the company manufactured its first car and in 1909 it began to
build motorcycles. In 1938, G. Peirce’s company was declared bank-
rupt and ceased to exist.

The Pierce bicycle does not only have a chainless drive, which
is its unique feature, but it also has a rear wheel damper, a device
similar to a car suspension spring, which allows the rider, especially
a lady, to ride comfortably on a rough road. This is the only bicycle
in the museum'’s collection that has an unusual arrangement of a bi-
cycle brake: it is placed inside the head tube. Chainless bicycles are
rather few in museum collections and they always enjoy interest in
museums around the world.

V. S. Averina



1 ", becuenHoli npusod senocuneda

i W Chainless bicycle drive.

LopoxcHelii denocuned ¢ omkpsimoii pamoli «Pierce» («[lupcy). CLUA, Byggano (wmam “Pierce” road bicycle with an open frame. USA, Buffalo, NY. “George
Hoto-Mopr). ®upma «George N. Pierce Company». 18981903 z2. MonumexHuyeckuii My3eli N. Pierce Company”. 1898—1903. Polytechnical Museum (Moscow)
(Mockaa)



MoTouuxn
«Moto-PeB [lykc»

B deBpane 1895 r. B Mockse Ha CapoBon ynuue, 170 oTKpbinack Ma-
cTepckan no cbopke BenocunenoB. BnagenbueM ee 6bin Boixodew, 13
MpubanTuku I0nuin Anekcangposuy Mennep, AaeLunii cBoeMy npeanpu-
ATUI0 Ha3BaHWe «[lyKC», YTO B NepeBofde C NaTblHWU 03HAYaeT «BOMOb».
HeatenbHocTe Mennepa 6bina YHUKaNbHOM MO CBOEW MHOMOrPaHHOCTY.
lMoMuMo BenocunenoB, OH M3roTaBMBaN MOTOPHbIE JIOOKU U JIbIXKM,
MOTOLMKIbI, YrpaBffeMble aspocTtaThbl, aBTOMOOUIN CO BCEMM TUMaMU
asuratenen. O4HUM 13 NepBbIX B MMpe OH U3roToBui no 3akasy C.lNeTte-
p6ypro-BapLuaBcKoit enesHoi Jopork aBToMobMIIb, CMOCO6HbIN OBU-
raTbCA KaKk Mo penbcaM, Tak U no obblvHol gopore. Mennep 6bii cnop-
TCMeHOM, u3obpeTaTeneM, obLLEeCTBEHHbIM AeATeNeM, COCTOAN YleHOM
MocKoBcKoro obLiecTBa BeslocMneamcToB U cTapLumMHoin MocKoBCKoro
Knyb6a aBTOMO6UINCTOB.

3a nAaTb neT paboTbl pabpuka «[yKe» BCTana Ha Horv Tak conna-
Ho, 4To B 1900 r. 6bina peopraHn3oBaHa B aKLUMOHepHoe 06LLecTBO
«[yKe». Netom 1901 r. Mennep HauyMHaeT CTPOUTENLCTBO COBCTBEHHOMO
30aHvA dabpuKkK 3a TBepcKol 3acTaBoi B AMcKol cnoboge. C 1909 r.
dvpMa «[yKc» CKOHLEHTpMpOBana OCHOBHOE BHMMaHWe Ha NoCTpoike
asponsiaHoB. TeM He MeHee B TOM e rofy ¢vpMa napannesnsHo C Bbl-
MyCKOM BeflocunefoB MPUCTYMNUIA K U3roTOBIEHUIO MOTOLMKIIOB, CTaB
CO BpeMeHeM CaMbIM KpymnHbIM WX Npou3BoauTeneM B Poccun. 3a ocHoBy
6bIN1 MPUHATLI MOTOLIMKITbI LLBEMLapcKon dupMbl «Moto-Réve» («MoTo-
PeB» — «MoToMeuTa»). [1Buratenu ona nepsbiX MOTOLMKNOB BbInN Mo-
nyyeHbl 13 LLiBenuapum, nosme oHM NOCTynanan oT OOHOMMEHHOW [O0-
YyepHen aHrnminckon dupMbl. B Poccnm Takme MoTOLMKIILI NMpodaBanuch
nog Mapkon «MoTo-PeB [ykc». [epBble MoTouuKIbl Bbinycka 1909 r.
C ABYXUMIMHAPOBbLIM V-06pasHbIM ABUraTesieM MOLLHOCTbLIO 2 /1.C. Npeg-
CTaBNANM cob0oi 06bIYHbIN JOPOMKHBIM Bentocunen «dyKC», CHabKeHHbIN
nepeaHemn NpyXuUHHOM BUNKon Tnna «dpyno».

B mogenun 1910 r. yganocb MOHU3UTb LIEHTP TAXECTU 3a CYET U30-
FHYTOM ON1A YCTaHOBKM ABUraTens pambl. MNepefaya ot geurartena 6oina
peMeHHOW, UMeSICA HaTAKHOM PosiMK. MexaHu3M cLiensieHna U KopobKa
nepefad oTcyTcTBOBanu. MoTOLMKN MOr pa3BMBaTh CKOpocTb 40 60 KM/Y
n Becun 32 Kr. [JaHHaA Mogenb Bbinyckanack B 1910-1911 rr. iMeHHo
TaKaA Mofefb, COXPaHMBLLAACA B €QMHCTBEHHOM 3K3eMrJiApe, UMeeT-
cA B KonneKuun MonutexHnyeckoro MysedA. MoToumkneTkm «MoTto-Pes
LyKke» Bbinyckanueb go 1915 r. Mogenn 1912-1915 rr. KoMnneKTo-
Banucb 6ofiee MoLHbIMK OBUratenaMu (Ha roHoyHon Mogdenu 1914 r.
ABuraTtesib MMen MOLLHOCTb 4,5 f1.c.), B TpaHcMuccuio bbina gobaeneHa
BTY/IKa CO CBO6OAHBLIM X040M cucTeMbl BSA, B 1914 r. noAsununc OByx-
CKOPOCTHble KOpPOOKM nepeday M LEenHoW NpuBog K 3afdHeMy Kose-
cy. 06w BbiMycK MoToLMKNoB dupMor «[dyKe» 3a nepuod ¢ 1909 no
1915 r. coctaBun okono 500 wTyK. B 1924 r. Ha aBMaunoHHOM 3aBofe
«OcoaBuaxmuM N2 1» (Tak nocne pesonouun 1917 r. ctana HasbiBaTbCA
babpuKa «[lyKc») nod pykosoacTeoM 1.H. JlbBoBa 6bin paspaboTtaH nep-
BbIl COBETCKMI MoTouuKn «Coto3». Ero cosgaHveM 3aBepLumnacb MOTo-
LMKIeTHaA UCTopusA 3aBoda.

B.C. AsepuHa
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“MoTto-REVE Dux”
MOTORCYCLE

In February 1895, a bicycle assembly shop opened its doors at 170
Sadovaya Street in Moscow. The owner, Yuly Alexandrovich Meller
of Baltic extraction, named his enterprise “Dux” which is Latin for
“chief”. Meller was truly unique in terms of the scope of activities he
pursued. In addition to bicycles, he manufactured motor boats and
skis, motorcycles, guidable zeppelins, and automobiles equipped
with all types of engines. He was one of the world's first manufactur-
ers to produce, on commission from the St. Petersburg — Warsaw
Railroad Authority, an automobile that could be driven not only on
apaved road, but also on a railway track. Meller was a sportsman, an
inventor, a public activist, a member of the Moscow Bicycling Society
and the foreman of the Moscow Club of Automobile Enthusiasts.

Five years later, in 1900, “Dux” was a strong enough enter-
prise to reorganize itself into a joint stock company. In summer
1901, Meller started building the factory’s own production facility
in Yamskaya Sloboda. In 1909, “Dux” focused primarily on building
aircraft. Nevertheless, in the same year, in addition to manufactur-
ing bicycles, the company started to manufacture motorcycles and
later became Russia’s largest motorcycle manufacturer. The com-
pany based its motorcycle models on the ones manufactured by the
Swiss company “Moto-Réve” (‘Réve” being French for “dream”). The
engines for the first motorcycles were imported from Switzerland.
Later, they were supplied by an English daughter company of the
same name. In Russia, these motorcycles were marketed under the
brand name of “Moto-Réve Dux”. The first motorcycles assembled
in 1909 and equipped with a two-cylinder V-type 2 hp engine were
essentially a regular “Dux” bicycle equipped with a “Druid”-type front
spring-actuated fork.

In 1910, the frame of the motorcycle was bent especially to
accommodate the engine thereby lowering the machine’s center
of gravity. The motorcycle had a belt-actuated transmission com-
plete with a tension roller. There was no clutch, nor a gearbox. The
motorcycle weighed 32 kg and was able to accelerate to 60 km/h.
The model remained in production throughout 1910-1911. It is this
particular model, which has survived in only one copy, that is con-
tained in the Polytechnical Museum'’s collection. The manufacture of
“Moto-Réve Dux” motorcycles continued until 1915. The 1912-1915
models were equipped with more powerful engines (the 1914 racing
model came complete with a 4.5 hp motor) and the transmission
was supplemented with a BSA freewheeling hub. In 1914, a two-
speed transmission and a rear-wheel chain-drive were introduced.
Over the period of 1909-1915, “Dux” manufactured approximately
500 motorcycles. The first soviet motorcycle “Soyuz” was developed
in 1924 under the supervision of P. N. Lvov at the aviation plant
“Osoaviakhim No.1” (such was the name of the “Dux” factory after
the 1917 revolution). Its creation concluded the factory’s motorcycle
production history.

V. S. Averina
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Momoyurn «Momo-Pes [ykc». Poccus, Mockaa. AkyuoHepHoe obujecmao «/JyKc». “Moto-Réve Dux” motorcycle. Russia, Moscow. “Dux” Joint Stock
1910-1911 2. [lonumexHuyeckuii my3eli (Mockaa) Company. 1910-1911. Polytechnical Museum (Moscow)



JlopoXHbIA MOTOLUKN
K-125

locne BTtopow MupoBoW BOWHbI B paMKax MporpamMMbl KOHBEPCUU ce-
pUAHOE MPOU3BOLACTBO [OPOXKHbLIX MOTOLMKIIOB JIEFrKOr0 Knacca 6bino
ocBoeHo 3aBoAoM N2 2 uM. K.O. Kupkurka MnHucTepcTBa BoopyrKeHus
CCCP, r. KoBpos (c 1949 r. — 3aBog umenu B.A. [Jertapesa). Moa o06-
MM PYKOBOACTBOM [JIaBHOrO KOHCTpyKTopa W.B. Honrywesa 6bino
€03[aHo KoHCTpyKTopcKoe biopo OIK 3aBoga N2 2 B cocTaBe: HavannbHUK
6topo H.H. JNMonyxoBckuit, KoHcTpyKTOpbl B.K. Eropos, M.B. BenaHues,
C.A. XpblkuH, C.M. AdaHackes, W.K. loneHkos, E.A. Bacunbes, M.B. Yy-
Bapgaes. 3a ocHoBy npu paspaboTke K-125 (KoBpoBckuit, gBuratesib
125 cm®) 6bin B3aT DKW RT-125 (TepMaHuA); TexHUYeCKaa OOKYMeHTa-
LMA 1 YacTb obopynosaHua ¢pupMel «DKW» (r. Lwonay) 6binm nonyde-
Hbl MO MOC/EBOEHHBIM MeXOyHapOOHbIM COMMALleHUAM 0 pernapaLusx.
B 1946-1948 rr. DKW RT-125 6bin1 fiy4LUM B MMpe MOTOLMKIIOM B AaH-
HOM Kfacce, Ha ero OCHoBe NMPOM3BOACTBO CBOMX 06pa3LLOB OCBOMU
Takre B CLLIA (dupma «Xapnein-L3suacoH») n B Benukobputanum (Gpup-
Ma «BSA»).

B CCCP opHoBpeMeHHO ¢ KoBpoBcKkmM 3aBogoM N2 2 (KpynHeliLlee
npeanpuATUe Mo BbIMYCKY aBTOMaTUYECKOro CTPESIKOBOMO OpYHus) ce-
pUIHBIV BbIMYCK CBOen Bepcuu nof Mapkon M1-A ocBonn MocKoBCKMI
MOTOLMKNETHbIN 3aBof. HecMoTpA Ha 3aMMcTBOBaHWe 6a30Boi Mogenu
n3 lepManmu, K-125 (KaKk 1 M1-A) Henb3s cuMTaTh MPOCTOM KOMKWen 3apy-
6eHOro NPOTOTUMA; BbICOKUIA YPOBEHb TEXHOMOMMM 1 KYNbTYpbl MPoun3-
BOACTBa MO3BOJINI CrelmuanmcTaM-opyenHukam KoBpoBcKoro 3aBoaa
N2 2 BbINONHUTL 60MbLLIOM 06bEM CaMOCToATENTbHOM paboThl. B TeyeHne
1946 . 66Ny BbiNyLLeHbl nepBble 279 MoTouuknoB K-125. CepuitHbii
BbINyck MoToumKkna K-125 Hauanca c 1947 r. v npogomwkanca go 1952 r.
Pa3BuTre cepuiiHoro BbiMycKka B 3TW rofbl NPOXoAWso NMof pyKoBog-
CTBOM HauanbHMKa MoTouMKneTHoro npomssoncTea 1.B. ®uHoreHosa,
BriocneAcTBuM aupeKTopa 3aeofaa (1954-1960), MuMHUCTpa 060pOHHOM
npoMeineHHocT CCCP (1979-1989).

LopoHbii MoToumKkn K-125 (waccm N2 1875, geuratens N2 1821)
n3 ponHaga Mysen mctopum OAO «3aBog uMeHn B.A. [ertapesa» Bbiny-
LLIeH B epBbI rofd cepuinHoro npounseoacTea (1947). XapaKTepHblin npu-
3HaK nepBblX NapTUI MOTOLMKIIOB — OTCYTCTBUE PUPMEHHOM 3MbIIEMbI
Ha 6eH306aKe (B 0CHOBe — MATMKOHeYHaA 3Be3Aa, Hagnucb «K-125»
N [OeKopaTUBHbIE 3/IEMEHTbI), MMeloLlenca Ha 6onblunHcTBe K-125
MaccoBoro npomssofctea. B 1947-1951 rr. MOTOUMKN NpuHagneran
C.K. MegBegesy, paboTtaBLleMy B pasHble rofbl OMPEKTOPOM 3aBoAa
N2 2, KpynHOMyY pyKOBOOMTESO 0TEYECTBEHHOM 060POHHOI NPOMbILLISIEH-
Hoctv B 1930-50-x rT.

MoTtouukn K-125 nocnysun oCHOBOW He TONbKO ANA AanbHenLero
PasBUTMA BbIMyCKa SIerKMX OOPOMHbIX MOTOLIMKNOB M pAgda MoauduKa-
LU CMOPTUBHBLIX MOTOLMKIIOB, HO M /1A CO34aHMA HOBOIO MOKOSIEHUA
MOTOLIMKNOB ¢ pabounM obbeMoM gpuratena 175 cM3: Bo BTopoit no-
nosuHe 1950-x rr. — «KoBpoBeL» K-175 (Heckonbko MoguduKauuin),
ac 1965 r. — «Bocxon».

B.B. HukynuH
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K-125 MOTORCYCLE

After the Second World War, plant No.2 of the USSR Ministry of
Weapons named after K. O. Kirkizh and located in the town of Kov-
rov (plant named after V. A. Degtyaryov since 1949) launched mass
production of lightweight motorcycles as part of the conversion pro-
gram. A research and development bureau was established at plant
No.2 under the general supervision of the chief designer I. V. Dolgu-
shev. The bureau included N. N. Lopukhovsky, the head of the bureau,
as well as V. K. Yegorov, M. V. Belyantsev, S. A. Khrykin, S. M. Afa-
nasyev, l. K. Golenkov, E. A. Vasilyev, and P. V. Chuvardayev — the
bureau’s engineers. The K-125 motorcycle (manufactured in Kovrov
and equipped with a 125 cm3 engine) was developed on the basis of
DKW RT-125 (Germany); the technical documentation and some of
the “DKW” (Zschopau) production equipment were obtained under
international reparation treaties. In 1946-1948, DKW RT-125 was
the world’s best motorcycle in its class. It was used to develop lo-
cal versions in the USA (by “Harley-Davidson”) and Great Britain (by
“BSA").

In the USSR, in addition to the Kovrov-based plant No.2 (the
country’s largest enterprise specializing in the production of sub-
machine weapons), the motorcycle was also mass-manufactured
by the Moscow Motorcycle Plant as model “M1-A". Despite the fact
that the basic model was borrowed from Germany, K-125 (just like
KaKk M1-A) cannot be considered a mere copy of its foreign pro-
totype. A high level of technology and production culture enabled
the weapon masters of the Kovrov plant No.2 to carry out a large
amount of completely independent work. The first K-125 motor-
cycles were manufactured during 1946 in the amount of 279 units.
Serial production of the K-125 motorcycle began in 1947 and con-
tinued until 1952. During these years, the production process and
model development was supervised by the head of the motorcycle
production unit, P. V. Finogenov, who later became the plant’s di-
rector (1954-1960) and the Minister of the USSR Defense Industry
(1979-1989).

The K-125 motorcycle (chassis No.1875, engine No.1821)
available on display at the “Plant named after V. A. Degtyaryov” 0JSC
History Museum was manufactured in the first year of serial produc-
tion (1947). The first several batches of motorcycles had no propri-
etary emblem on the fuel tank (a five-point star, a “K-125" caption
and decorative elements) that could be found on most of the K-125
motorcycles manufactured later. In 1947-1951, the motorcycle be-
longed to S. K. Medvedev, a prominent defense industry official in the
1930s — 1950s, who at various points in time served as the director
of plant No.2.

K-125 motorcycle served as the foundation for the subsequent
development of lightweight and race motorcycles, as well as for the
creation of a new generation of motorcycles equipped with 175 cm?
engines in late 1950s: “Kovrovets K-175" (several modifications) and
“Voskhod” — since 1965.

V. V. Nikulin



[Masen Bacunveduy QuHozeros (1919-2004) ¢ nepsoli Hazpadol —
boeawiM opdeHoM KpacHoli 38e30bl, N0J1y4eHHbIM 3a BbINYCK OPYACUA
ona gpoHma 8 nepuod Benukol OmeyecmaeHHol BolHbl. 1944 e.

Pavel Vasilyevich Finogenov (1919-2004) with his first award —
a Red Star Battle Order — received for production of weapons for
the front during the Great Patriotic War. 1944
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JHopoxcHelii momoyurn K-125. CCCP, Kospoa (Bnadumupckas 06s1.). 3a8od N° 2 umeHu K-125 motorcycle. USSR, Kovrov (Vladimir region). Plant No.2
K.0. Kupruxca Munucmepcmaa 8oopyaceHus CCCP. 1947 2. My3eli ucmopuu OAO «3agod named after K. 0. Kirkizh of the USSR Ministry of weapons. 1947.
umMeHu B.A. [leemspesa» (Kospos) “Plant named after V. A. Degtyaryov” 0JSC History Museum (Kovrov)



MoTouuKN AOPOKHBIN
M-73 ¢ KonAackoii

3KcnepuMeHTasnbHbIN MoTouMKN M-73 13 Konnekuuun Mpbutckoro rocy-
JapCTBEHHOr0 My3es MOTOLMKIOB — JlyyLllasa Moaenb Mpbutckoro mo-
TouuKneTHoro 3aBofaa (MM3) coBeTckoro nepuoga. PaspaboTtka MoTo-
LMK1a Ha4anacbk B cooTBeTcTBMM ¢ noctaHoBrieHneM LIK KIMCC n CoeTa
MuHunctpos CCCP o1 23 gekabpa 1976 r. N2 1056 v nprkasoM MuHucTtep-
CTBa aBTOMO6MIbHOM NpoMbILLeHHoCcT oT 21 AHBapa 1977 r. N2 18: 3a-
BOAY NPEeANMCbIBaNIOCh CPOYHO U3MOTOBUTB OMbITHbIE 06Pa3Lybl MOTOLLMK-
na TAMEeIoro Knacca ¢ 60KOBbIM MPULLENOM HOBOWM MOAESIU C «BbICOKUM
YPOBHEM TEXHOMOMMYHOCTU U YHUOUKaLMU» U [oBecTU KoabduumeHT
npuyMeHAeMocTH (KoNM4ecTBo AeTanen oT cTapbix Mogenen) o 0,75.

ViKe K AHBapto 1978 r. Ha 3aBoge OblI0 U3rOTOBMEHO TPY OMbITHBIX
obpasua: B crKaTble CPoKM bbla co3fgaHa opuriHanbHas Mogenb. i Ho-
BO MoJenn KOHCTPYKTOpbl paspabotanu asuratesib paboyumMM obbeMoM
750 cM?, dopcrpoBaHHbIA [0 MOLLHOCTK 45 n.c. [Buratens pa3meLuanca
B OYM/IeKCHOM pame Ha 4YeTbipex caineHT-6110Kax. Ha nepefHiolo vacTb
KoMeHBana C LenbHbIMM ManbLaMu Land KOHCOSbHO YCTaHaBNMBancA
reHepatop MoluHocTelo 150 BT. AnioMuHMEBbIE LMAWHAPBI C rMb3aMu
M3 CneumanbHoro YyryHa MpakTUYecKM WCKITIoYany NpyxBaThbl MOPLUHA.
YOauHbIM OKasasnca v NpuBog MexaHu3Ma rasopacripefeneHvs — OByX-
PAOHON Lenblo. 3HAYMTENIBHO YMEHBLUWACA LUYyM ABWUraTesid; 3MeKTpo-
cTapTep ynpoLuan ero 3anycK. [1ByxBanbHas KopobKa nepeMeHbl nepegay
(KI) ¢ 3agHNM X000M MMEET MATb CKOPOCTEN U MEXAHU3M MepeKIIYeHUnA
C NpefioXpaHuTeNneM BKYeHWA 3aaHero xoda. CBoeobpasne KOHCTPYK-
LMK noaTBepKaaNnM ABa aBTOPCKUX cBUAeTenbCTBa. Ha Boixoge KIM cMoH-
TUPOBaH TPAHCMUCCUOHHBIV CTOAHOYHBIM TOPMO3 — TaKOro HOBATOPCTBA
Ha 0TeYeCcTBEHHbIX MOTOLMKIIAX C KOJIAICKOM HW [0, HW NMOCTIe SKCrepuMeH-
Ta He NpuMeHANW. ViMena aBTopcKoe CBUOETENBCTBO U MMApaBInYecKan
TOPMO3HaA cucTeMa C Pa3HOMOMEHTHbIM TOPMOMEHWEM 3afHero Kose-
Ca W Koreca KomnAckK. BnepBble B 0TeYeCTBEHHOM MOTOLMKIIOCTPOEHUM
NpUMeHUnn ¢apy C perynmpyeMon ocblo (B rOpPU3OHTasIbHOM NIOCKOCTK)
1 aBapUHYI0 CUrHaNM3aLMIO.

CoBpeMeHHbI 1A Toro Nepuoaa AnsaiH co3aaeT BrievatieHune rap-
MOHWMM WU LLeNTIOCTHOCTU KOHCTPYKLUMWU. 3TOMY CMOCOBCTBYIOT 3MeraHTHble
JIMHWW U CUIY3Tbl OCHOBHbBIX HAPYHHbIX Y3/10B MOTOLMKIIA, HO 0COBEHHO
KonAcku. Ee BbITAHYTas «auHaMM4Han» GopMa (Ky30B KONMACKM U3roTOB-
NeH 13 OBYX LLeSIbHOLLTaMMOBaHHbIX MOMOBUHOK) U CO3aaHHble KoMopT-
Hble YCT0BMA OJ1A Maccaxmnpa UMesv NosoHMTeNbHYI0 OLLEHKY cpeau cre-
LManucToB.

MM3 nonyumn cBUOeTeNIbcTBa Ha NPOMbILLTIEHHbIE 06pa3Lbl KaKk Ha
M-73 B L,ef1oM, TaK 1 Ha KOMACKY, U Ha ABuratenb. BHegpeHve cemu nso-
OpeTeHui, NMoOTBEPHAEHHbIX ABTOPCKUMU CBUOETESIbCTBAMU, CTaBUIIK
M-73 Ha 0OCTaTOYHO BbICOKUI TEXHUYECKUIA YPOBEHD.

OnbITHbIE 06pa3Lybl NPOLLIM BCECTOPOHHME McnbiTaHuA B pbuTte 1 Bo
BHMMoTonpoMe. M-73 3HauMTeNbHO NPEBOCX0ANS1 BCE CEPUMHbIE COBET-
CKM1e MOLENM U He YCTyNasn HX B CKOPOCTU, HWU B 3KOHOMUYHOCTU MHOCTPaH-
HbIM MOZENAM, B TOM Yncrie utanbaHckoMy «Moto Guzzi 7V» 1 HeMeLKoMy
«BMW R-75/5», a no HekoTopbIM NapameTpaM ux npesocxoaus. B 1980 .
C YYETOM pe3y/bTaToB MUCMbITaHW Oblfia U3roToBJIEHA YCOBEPLLEHCTBOBAH-
HasA naptma M-73. Ha otgenbHbix annapatax, GopcrpoBaHHbIX nog 93-i
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M-73 TRICYCLE

The experimental M-73 motorcycle from the collection of the Irbit
State Motorcycle Museum is the best model manufactured by the Ir-
bit Motorcycle Plant (IMP) during the soviet period. The development
of the motorcycle began in January 1977. The government instructed
IMP to manufacture, within the shortest time possible, experimental
specimens of a new heavyweight tricycle characterized by “a high
level of technology and standardization” while ensuring the applica-
bility ratio (the share of parts from older models) of 0.75. By January
1978 already, IMP produced three experimental specimens.

The new motorcycle model was equipped with a 750 cm3 45 hp
engine, a 150-Watt power generator and an electric starter that made
starting the engine easier. The two-shaft five-speed reversible gear-
box came complete with a switching mechanism preventing unau-
thorized activation of reverse movement. The design’s originality was
supported with two copyright certificates. The tricycle was equipped
with a parking brake — a novelty that was never used on domestically
designed motorcycles before or after the experiment. The hydraulic
braking system that was capable of applying brakes to the rear wheel
and the sidecar wheel at different times also came complete with
a copyright certificate. The tricycle was the first domestically designed
motorcycle equipped with a horizontally adjustable headlight and
a hazard warning system. The tricycle’s modern (for the time period)
design creates an impression of a harmonious and integral structure.
It is emphasized by the elegant lines and silhouettes of the tricycle’s
exterior nodes and especially those of the sidecar. Its oblong and “dy-
namic” shape and a comfortable passenger seat were highly appreci-
ated by specialists. IMP was issued with industry prototype certificates
for M-73 as a whole, as well as for the sidecar and the engine. Thanks
to the seven copyrighted inventions implemented in its constructive
design, M-73 was considered a rather highly-technological product.

The experimental specimens were fully tested by IMP, as
well as by the Motor Industry Research Institute. M-73 significantly
surpassed all serial soviet models and successfully competed with
comparable foreign models, including ltaly’s “Moto Guzzi 7V" and
Germany'’s “BMW R-75/5", in terms of speed and efficiency and even
exceeded some of them in terms of other consumer parameters. In
1980, based on the outcomes of the tests, a batch of improved M-73
motorcycles was manufactured. Some of the motorcycles whose
engines were reinforced to operate on 93-grade gasoline were able
to accelerate to 130 km/h. The high performance indicators contra-
dicted the original terms of reference, which is why engine reinforce-
ment was given up on. Given the model’s novelty, it was impossible
to ensure a 75% applicability ratio. Significant funding was required
in order to launch M-73 into serial production. The Ministry of auto-
mobile industry decided this was not acceptable. Once the tests were
completed, the experimental M-73 motorcycles (eight units in total)
were sold to the plant’s specialists who participated in their develop-
ment. The remarkable M-73 model remained Irbit’s legend forever.

A. I. Bulanov



JopoxcHbiii Momoyukn ¢ Konackol M-73. CCCP. MpbumcKuii MomoyuknemHsili 3agod (MM3). M-73 tricycle. USSR. Irbit Motorcycle Plant (IMP). 1980. Irbit State
1980 2. Mpbumckuli 2ocydapcmaeHHbil My3el Momoyukos (Mpbum) Motorcycle Museum (Irbit)



6eH3uH, 3admKcupoBaHa ckopocTb bosee 130 KM/4. Beicokue nokasatenu
NPOTUBOPEUMSIM TeX3aaHuio, U MO3TOMy OT GpOPCUPOBKM OBUraTesNa oT-
Kasanucb. M3-3a HEBO3MOMHOCTU YHUULMPOBaTL Ha 75 % coBepLUeHHO
HOBYI0O MOfeSlb U cepuiiHble M-67, «Ko3pPULMEHT NPUMEHAEMOCTU» Bbis
CyLLeCTBeHHO 3aHuKeH. [nAa 3anycka M-73 B cepuiHoe nNpov3BOACTBO
TpeboBanuch 3HauMTeNbHbIE $pUHAHCOBbIe cpecTBa. B MuHucTepcTae aB-
TOMOGWIbHOM MPOMBILLIEHHOCTU MOCHATASM, YTO 3TO U3JIULLIHE.

OnbITHbIE 06pa3Lbl M-73 (8 WTYK) Nocne UCMbITaHUIA MPOAanu 3aBofd-
CKMM CMeLmanmncTaM, y4acTBoBaBLUMM B CO3aHWUM MOAENU, U OHU CITYHK-
1Y BEpPOM U NpaBLov MHOMMe rofpl. YaveuTensHaa Mogenb M-73 octanack
nereHgoi Upbuta. B HacToALLee BpeMA [OBa annapaTta U3 3ToK 3KCrepu-
MEHTasIbHOM MapTUM XPaHATCA B Kosnekuun Mpbutckoro rocyaapcTeeH-
HOro My3esl MOTOLMKIOB: oauH ¢ npoberoM MeHee 300 KM, Opyrov nocne
UCMbITaHWUM W 3KCM/TyaTaLMii 3aBOSCKUM CMELMANTUCTOM.

A.N. bynaHos

Caudemesnscmao Ha NpoMbIWIeHHbIU 0bpa3ey cunosozo azpezama M-73

M-73 engine’s industrial prototype certificate
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[Tonepeynslli paspe3 dsuzamens M-73

M-73 motor in cross-section
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Cunoeoli aepezam M-73

M-73 motor
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ABToM0ob6MNb-aMPubuA
A3-011

B 1948 r. noctaHoBneHveM Coseta MuHuctpos CCCP n npukasom Mu-
HUCTEPCTBa aBTOMOOMIIBHOM U TPaKTOpHOM npombliuneHHocTn CCCP Ha-
YYHO-UCCe0BaTeNIbCKOMY aBTOMOOWUIBHOMY M aBTOMOTOPHOMY MHCTU-
TyTy (HAMW) 6bI10 MOPYYeHo co34aThk Masblii NaBaloLLMii aBTOMOOUSb.
B paspaboTke aBTOMO6WNSA, nonyyuBllero obosHadveHne HAMU-011,
noA pyKOBOACTBOM [T1aBHOI0 KOHCTpyKTopa b.B. LUnwknHa npuHuManu
yyactue: A.l. Apxapos, B.®. lopaHos, K.C. KapnyxuH, MN.A. JTo6yHcKui,
H.A. MeTpos, A.M. Xne6Huros, N.A. Ctpurun, E.C. Aranutosa, E.MN. EB-
ctadbeBa, K.B. 3eraHr, H.H. MNpokowwesa, M.B. LLnaKosckas.

KoHcTpyKuma HoBol amMdnbum 6asmpoBanack Ha y3nax 1 arperatax
aBToMobuna MA3-676. Ha ero wwaccu yctaHaBnvBancs LefibHoMeTas-
NIMYECKMI BOAOM3MELLAIOLWMI OTKPbITBIM KOPNYyC, pasfesneHHbIn nepe-
ropofKaMu Ha HOCOBOW, LIEHTPasbHbIN U KOPMOBOW OTCEKW. B HocoBom
YacTuM pasMeLLaIMCb ABUraTeslb, MEXaHU3Mbl PyNeBOro YrpaB/ieHuA,
npvBof KabecTaHa, cMcTeMbl TenoobMeHa U oxnawaeHna. B ueHTpasnb-
HOM OTCeKe pacrofnarajaucb 3feMeHTbl TPAHCMUCCUK, aKKYMYSIATOpHasnA
6aTapes, TPIOMHbIN HAcOC, OpraHbl YNpaB/ieHUaA 1 NaHesb NpuMbopoB, cu-
OeHbA OnA KoMaHabl. B KopMoBoW YacTu ycTaHaBNmMBanuchb fBa ToMnvB-
HbIX 6aKa, MexaHu3Mbl NpuBoda BoAAHOrO pyns. [1BueHWe o Bode
OCYLLLeCTBIANIOCh 3@ CYET rpebHOro BMHTA, PacrofioXeHHOro B 3aHew
4acTn aBTOMOGMNA, NPU 3TOM KoJleca NMpoaosIHKanM BpallaTbes, co3aa-
BaA [OMOJHUTENbHOE TOJTKaloLLee ycume.

B anpene 1949 r. u3rotoBMNM [Ba ONbITHbIX aBTOMOOMIA
HAMWM-011. Ha ucnbITaHWAX OHM MOKasanmM MakCMMalbHYl CKOPOCTb
Ha cywe 95 1 89 KM/Y, Ha nnaBy — 9,7 1 9,3 KM/4, a npu ByKcupoBs-
Ke 12-ToHHOro MoHToHa — 6,5 KM/4. Ha wocce MalumHbl Mornun ByKeu-
poBaTb 750-KunorpaMMoBbIi npuuen. 3a Ux co3faHune paspaboTymKu
661K HarparaeHsl CtanuHcKon npeMuent Il ctenenn. Mo pacnopare-
HUI0O 3aMecTUTeNs MUHUCTPA aBTOMOOWBHOM M TPAKTOPHOM NMPOMBbILLI-
neHHoctn CCCP B.O. Mapbysosa HAMU-011 nepepanu ana nopaboTku
1 nponsBoAcTBa B KOHCTPYKTOPCKO-3KCNepuUMeHTanbHbln oTaen [opb-
KOBCKOI0 aBTOMOGUIIbHOMO 3aBo/a, rae ye Benack paboTta Hag HOBOW
amdubuen MA3-46. BeayLmM KOHCTPYKTOPOM 6bin HasHadveH B.A. Kpe-
LLYK, baKTnYecku e paspaboTkon 3aHnManca K30 FA3a nog pykosoga-
ctBoM A.A. JlunraprTa.

B KOHCTpyKUMM aMPubuu, nonyymBlLert HoBoe 0603HauveHue
A3-011, cyuiectBeHHOM OopaboTKe MoABepriIUCL Kopryc, rpebHoi
BWHT, OBUraTesib, TPAHCMUCCUA, pyNeBoe yrpaBfieHue, KabecTaH, anek-
TpoobopynoBaHue. BecHon 1951 r. npoBenu UcCnbITaHUA ONbITHOM Nap-
T TA3-011. U3MeHeHMA B KOHCTPYKLIMM MaLLMHbBI MO3BOJIUN HECKOSb-
KO MOBBICUTb CKOPOCTb Ha NJ1aBy, CHU3UTb ee Maccy, yBeIMyuUTb TAroBoe
YCUSIME Ha LUBApPTOBbIX, MOBLICUTL HAAEHKHOCTb.

AsToMobunu MA3-011 npoussoamnuce cepuiiHo B 1952-1953 rr.,
nX 6b1510 M3roToBnieHo oKoslo 100 aKk3eMnnApoB. B HacTosLLee BpemaA 13-
BECTHbI SINLLb HECKOSTbKO COXPaHMBLLMXCH aMPubuin 3Toi Modenu. OgHa
M3 HUX NpeacTaBrieHa B cobpaHum MonmTexHuueckoro Myses.

J1.M. Tonmayea
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AMPHIBIAN VEHICLE
GAZ-011

In 1948, the USSR Council of Ministers and the USSR Ministry of Au-
tomobile and Tractor Industry instructed the Research Automobile
and Motor Institute (NAMI) to develop a small amphibian automo-
bile. The development of the automobile designated as NAMI-011
was spearheaded by the chief designer B. V. Shishkin and involved
the following engineers and specialists: A. G. Arkharov, V. F. Go-
ranov, K. S. Karpukhin, P. A. Lobunsky, N. A. Petrov, A. M. Khleb-
nikov, I. A. Strigin, E. S. Agapitova, E. P. Yevstafyeva, K. V. Zeyvang,
N. N. Prokosheva, M. V. Shidkovskaya.

The structure of the new amphibian vehicle was based on the
nodes and components of the GAZ-67B automobile. A full-metal
displacement open-roof cabin divided into forward, central, and aft
compartments was installed on the GAZ-67B chassis. The forward
compartment contained the engine, steering mechanisms, capstan
gear, as well as heat exchange and cooling systems. The central
compartment housed transmission elements, the battery, a hull
pump, control elements and a dashboard, as well as crew seats.
The aft contained two fuel tanks and rudder control mechanisms.
A propulsive screw located in the aft of the vehicle propelled it on
the water. The wheels also continued to spin thereby adding to the
propulsion effort.

In April 1949, two experimental NAMI-011 vehicles were
manufactured. When tested, they demonstrated the top speeds
of 95 and 89 km/h on dry land, 9.7 and 9.3 km/h on water, and
6.5 km/h when towing a 12-tonne pontoon. When driven on dry
land, the vehicles could tow a 750-kg trailer. The developers of the
amphibian automobile were awarded with a 3rd degree Stalin Prize.
The Deputy Minister of the automobile and tractor industry of the
USSR V. F. Garbuzov instructed that the NAMI-011 vehicles be final-
ized and completed by the R&D department of the Gorky Automo-
bile Plant, which was already developing a new amphibian vehicle,
GAZ-46. V. A. Kreschuk was appointed the chief designer but the
actual project was implemented by the GAZ R&D department spear-
headed by A. A. Lipgart.

At this point, the amphibian vehicle was re-designated as
GAZ-011. Its body, propulsive screw, engine, transmission, steering
control, capstan and electrical equipment were subjected to consid-
erable modifications. In the spring of 1951, an experimental batch of
GAZ-011 vehicles was put to test. The structural modifications had
helped improve the vehicle’s maximum speed on water, reduce its
weight, augment its towing capacity at docking and enhance its reli-
ability.

A total of about 100 GAZ-011 amphibian automobiles was
manufactured in 1952-1953. Only a handful of them have survived
to this day. One of them is available on display at the Polytechnical
Museum.

L. M. Tolmachov



lMnasarowuii asmomobune FA3-011. CCCP. opeKoscKuli asmoMobusteHelli 3a600. GAZ-011 amphibian automobile. USSR. Gorky Automobile Plant.
1952-1953 2. [TonumexHuyeckuii my3eli (Mockaa) 1952-1953. Polytechnical Museum (Moscow)



AsToM06UNB
Ypan3HC-355M

Penkuin My3seiHbIn npegMeT — rpy3oBoi asToMobunb Ypan3MC-355M
(Bbinycka 1957 r.) — ABnAeTcA 3aBepLuaoLern Moguduraumen 3UC-5.
MepBOHaYasbHO rpy3oBble aBTOMOOWUIIM, BbIMYCKABLUMECA HA MOCKOB-
CKOM aBTOo3aBofe B Hayane 1930-x rr. Ha 6a3e aMepMKaHCKOro rpyso-
BuKa Mogenn CA, umenu HassaHne AMO. B cBA3n ¢ nepeMMeHoBaHEM
B 1931 r. 3aBofga B MocKOBCKUIM aBTOMObBUIbHbLIN 3aBofd UMeHU CTanuHa
(3UC) popaboTaHHyto Mogenb Haseanu 3MC-5. Bo Bpema Benukoit Ote-
YeCTBEHHOM BOMHbLI MaccoBoe npou3BoacTeo 3MC-5 6b110 HanaKeHo
rocsie 3BaKyaLMn 3HAUYMTENTbHOMO KoSIMYecTBa Niofdein U 060pynoBaHus
3aBofa B . Muacc CeepasfioBckoi obnacTu. BoeinyckaeMble Ha 3aBoge
aBToMO6WAN nonyunnu abbpesuatypy Ypan3WC. 3Ty MawmHy nocte-
neHHo MoaepHu3npoBanu 1 ¢ despana 1955 r. Hauyanu M3rotaBnMBaTh
ee HoBbl BapuaHT — Ypan3MC-355 (K KoHuy 1957 r. BbINYCTUSIM OKOJO
200 TbiC. 3K3eMMNApoB).

Ypan3UC yHacnegosan ot 3MC-5 ocHoBy aBuratenAa W Liac-
CW, a TaKMKe ero Jlydlme KadecTBa — MPOCTOTY YCTPOMCTBA, HaLEeM-
HOCTb, NPOXOAUMOCTb (04eHb BLICOKYI O/1A KonecHon dopMysbl 4x2),
HEMpPUXOT/IMBOCTL B 3KCMyaTallMM U PeMOHTE; MaKcMMasibHasA CKo-
poctb — 70 KM/Y, pacxod Tonnmea — 27 1 Ha 100 kM. MawumHa nony4n-
na oTannvMBaeMylo KabuHy C BEHTUAALMEN U ynydLLeHHOM 0630pHOCTbIO,
ABuratesib Ha 85 J1.C., HOBYIO CTUJIbHYI0 BHELLHOCTb. KabuHy, 3aMMcTBO-
BaHHYyl0 y «cTyaebexkKkepa», CHAabaOWIN OCHOBAaTEIbHLIM KanoToM, U3fLL-
Hon V-obpasHoli 06nMLL0BKOM, CBOeOOpas3HON peLUeTKoW paguaTopa;
nosBumncA 6amnep, KoToporo He uMmen 3UC-5; bnarogapA coBpeMeHHbIM
LWUMHaM yBenuyMnack Kones nepegHUX Komnec, OOPOMHbLIM npocBeT. 3a
CYeT caBuUra OBuratens Briepeg YCTaHOBUIM YOMHEHHY nnatdopmy
1 YBENNYMAM IPY30MO4bEMHOCTL aBTOMO6WNA [0 3,5 T Npu Tex e raba-
puTax. Ypanbckue TpextoHKkM (Ypan3UMC-355M c geurateneM Ha 95 n.c.
M MaKCMMasbHOM CKOPOCTbIO 75 KM/4) BbIMyCKannch B HEGOSbLLMX KOSW-
yecTBax B Muacce BnnoTb 4o 1965 r. «YpanbLes» LieHWM Bogutenu, Ha-
3bIBad UX «YpanA3amMu» unun «3IMKaMux (3a 6yKsy «M» B UHAEKCE), 4TO6bI
He nyTaTtb ¢ «Ypanamm» n 3MC-355.

AsToMo6bunein Ypan3MC-355 npakTnyecku He 6bI10 B KPYMHbIX LieH-
Tpax eBponenckon Yyactu Poccun, noctaBnAanm nx B 0CHOBHOM B PaloHbI
Cunbupu, CpegHert Asum 1 KasaxctaHa, rge B Te rofbl LU0 MHTEHCUB-
HOe pa3sBUTUE MPOMBILLIEHHOCTU U CTPOUTENIbCTBA, OCBOEHME LIESIUH-
HbIX 3eMesib. Ha AnTae MHOro Takux aBToMobunen 6bin1o B . Bulicke,
ABNABLUMMCA HaYasNbHOM TOYKOM 3HaMeHUTOro YyncKoro Tpakta — aB-
TOL0POr rocynapCTBeHHOro 3HadeHus buick — TawaHTa — rocrpa-
HMua (MoHronbckasa HapogHaa Pecny6nuvKa), UCTOpMA KOTOpoW yxoauT
B y6b BeKoB. B Buiicke 6asupoBanuck KpynHasa aBTobasa W gsa [o-
POKHO-CTPOUTESIbHBIX YTpaBNeHWs, paboTaBLUMX Ha YyicKoM TpakTe. Ha
MOMEHT nepefayu B Mysen uctopum gopor Antas asTomobusns Ypan3UC-
355M (cepuiHbiin N2 537714), BepoATHO, NpUHAAIEKABLLWA OQHOMY U3
3TUX NPeanpUATUIA, 6biN B MOSTHOM COXPAHHOCTM U paboyeM COCTOAHUM.
Ha HoBoanTtalckoM 3KcnepuMMeHTaslbHOM pEMOHTHO-MeXaHUYeCKOM 3a-
BoZe, 06CnyKMBalOLLEM [OpOMKHbIE MpeanpuATUa AnTalcKoro Kpas,
MPOWU3BENN TOSIbKO MENTKUIA PEMOHT M NOKPACKy aBTOMO6OMNA.

C.I0. MamywuHa
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UrRALZIS-355M
AUTOMOBILE

A rare museum item — UralZIS-355M truck (manufactured in 1957)
is the last modification of ZIS-5. The trucks manufactured at the Mos-
cow automobile plant in the early 1930s on the basis of the US-de-
signed SA truck were initially designated as AMO. Given that in 1931
the plant was renamed as the Moscow Automobile Plant named after
Stalin (ZIS), the modified model was re-designated as ZIS-5. Dur-
ing the Great Patriotic War, mass production of ZIS-5 was organized
after a considerable number of workers and production equipment
had been evacuated to the city of Miass, Sverdlovsk region. The au-
tomobiles manufactured at the plant were designated as UralZIS.
The vehicle was gradually upgraded and a new version, UralZIS-355,
was launched in serial production in February 1955. Approximately
200,000 vehicles had been manufactured by the end of 1957.

UralZIS inherited from ZIS-5 the engine core and the chassis,
as well as its best properties, such as constructive simplicity, reliabil-
ity, off-road capability, which was very high for a 4x2 drive formula,
and ease of operation and repair. The vehicle was able to accelerate
to 70 km/h and used 27 litres of fuel per 100 km. The truck was
equipped with a heated and ventilated cabin with improved visibility
range, an 85 hp engine, and a new stylish appearance. The cabin,
borrowed from the “Studebaker”, came complete with a solid hood,
elegant V-type spot facing, an original radiator grill and a bumper
that ZIS-5 had never had. The engineers broadened the front track,
augmented the clearance, and installed a set of new modern tires
on the truck. By shifting the engine’s position, they managed to ex-
tend the truck’s bed and increase its payload capacity up to 3.5 tons
without changing the truck’s dimensions. The Ural three-tonners
(UralzIS-355M with a 95 hp engine and maximum speed of 75 km/h)
were manufactured in Miass in small quantities up until 1965. The
trucks were in high esteem among drivers who referred to them as
“Uralaz” or “Emka” (for the letter “M” in the model’s designation) so
that not to confuse them with “Urals” and ZIS-355.

“UralZIS-355" automobiles were rarely used in large popula-
tion centers of the European part of Russia. They were supplied
primarily to Siberia, Middle Asia and Kazakhstan, which at the time
were undergoing intensive industrial and agricultural development
and construction. A large number of these trucks were operated in
the city of Biysk (Altay), which was the starting point of the famous
Chuysky tract — a federal highway that runs from Biysk via Tashanta
to the Mongolian border — whose history goes back to the ancient
times. A large automobile base and two road construction brigades
that worked on the Chuysky tract were stationed in Biysk. At the
time when the UralZIS-355M automobile (serial No.537714) that had
likely been operated by one of these enterprises was handed over
to the Roads History Museum of Altay, it was in good condition and
fully operable. The vehicle was repainted and subjected to some mi-
nor repairs at the Novoaltaysk Experimental Mechanical Plant that
services road construction enterprises of the Altay region.

S. Yu. Matushina



py30soii asmomobune Ypan3UC-355M. CCCP, 2. Muacc. Ypaneckuli asmoMobusieHbIl 30600 UralzIS-355M truck. USSR, Miass. Ural Automobile Plant named
umeru Cmanura (Ypan3WC), 1957 e. Myzeli ucmopuu dopoe Anmas (bapHayn) after Stalin (UralZIS), 1957. Roads History Museum of Altay (Barnaul)
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NlByXUMAMHAPOBDIif
V-06pa3nbiii pBurarensb
I. DaiiMnepa

K npousBoacTBy OBYXUMNMHAPOBbLIX V-06pasHbix ABurateneit ¢oupma
«Daimler-Motoren-Gesellschaft» («Jaiimnep MotopeH esenbluadt»)
npuctynuna B 1889 r., Korga ocHoBaTenb M pyKoBoAuTeSlb GUPMbI
lotné Oavimnep (1834-1900) nonyunn nateHt (N2 50839) Ha nepsbiit
OBUraTtesib TaKOM KOHCTPYKLUMK. 3T OBUraTenun npegHasHadYanuce gns
MCNonb30BaHWA Ha J10[KaX, TPAHCMOPTHBLIX CPeACTBaX B Ka4ecTse CTaum-
OHAapHbIX U BbIMYCKaNUCb CepUMHO A0 KoHua XIX B.

[Buratenb ¢ V-06pasHbIM pacronoHeHneM LMAMHOPOB bbin pas-
paboTaH 1 MOCTPOEH B NMMOHEPCKUI Mepuog ABUraTeNecTpoeHa, Koraa
3KCMEPUMEHTUPOBANIM C PasfiMYHbIMA KOMMOHOBKaMW WM [OKasbiBasv
npaBo Ha ux cyllectBoBaHue. CHayana B KOMMOHOBKe MPUMEHANOCH
BEPTUKANIbHOE PacrosioKeHWe LUAMHOPaA, HO NpUY 3TOM ABUraTesib Nony-
YascA BbICOKUM, U O/1A ero pasMeLLeHna Ha TPaHCMOPTHbIX cpencTBax
MpUXoOMNIOCh AenaTb MOTOPHbIA OTCEK 60MbLUION BbiCOThl. B AanbHein-
LWEeM AN1A yBeNIMYEHUA MOLLHOCTM ABUraTend LUMAMHAOPLI CTanu ycTa-
HaBnvBaTb B pAd, YTo, B CBOK o4vepenb, YBEMYMI0 AJIMHY MOTOPHOIO
oTCeKa. 3HauUTeNbHO YMEHbLUUTL OSIMHY OBUraTeNsa U HEMHOMO BbICOTY
rnomorno V-obpasHoe pacnonoXeHve LUMANHOPOB — Mo YoM Apyr
K Opyry, LWaTyHbl BpaLlanu o4uH 06LUMIA KofleHYaTbil Basl. Takasa KoM-
MOHOBKA ABUraTeNA LUMPOKO NPUMEHANACh B aBUaLyK U CyLLLECTBYET 0
CUX Mop, NPMMeHAETCA B OCHOBHOM A7 ABYX- U YeTbIpeXUUIUHOPOBbIX
npuratenen. B yactHocTn, Bce aBurateny MollHocTbio cBbitle 200 n.c.
cTpoATcA no 3Toh cxeme. OCHoBHble MpenMyLLecTBa V-06pasHbIX OBU-
ratenev nepen OpYrvMu COCTOAT B TOM, YTO OHW Bonee KOMMaKTHbI No
ONWHE W NyYLle YpaBHOBELLIEHBI.

MyseiHbIn npeaMeT — ABYXUMIMHAPOBbLIN V-06pasHbii oBu-
ratenb (cepuiHbii N2 282) — wu3rotoBneH B [epMaHum ¢upmMon
«Daimler-Motoren-Gesellschaft», o 4eM cBuMaeTenbCcTBYyeT TabnMuKa,
3aKpensieHHasa y OCHOBaHWA LMNMHOPOB. [Buratenb uMmeet ouaMmeTp
unnmHgpos — 60 MM, xof nopwHA — 100 MM, 3aruraHve roproyen
CMEeCU OCYLLLeCTBIAETCA C MOMOLLbI0 TPYOOK HakanueaHuA. B doHapl
MonutexHuyeckoro Myses oH noctynun B 1936 r. n3 AkageMumn Mexa-
HM3aLMK U MoTopu3auun Paboye-KpecTbAHCKOM KpacHol apmuu, roe
MCMosb30BasICA KaK yuyebHoe nocobue. C Lenbio onpegeneHys rona Bbi-
nycKa 1 06nacTi NpMMeHeHWA faHHOro ABuraTena 6kl caenaH 3anpoc
B dupMy «Daimler Chrysler» («Haimnep Kpavicnep») B FfepMaHum yepes
npeacraBuTenscTeo pupMbl B Mockse — 000 «[danmnep Kpancnep As-
ToMo6unu Pyc». B nony4eHHOM oTBeTe Co06LLAIOCh, YTO OH «MpeaHa-
3Havarncs s YyCTaHOBKM Ha Cy4HO W 6bln 3aKasaH B uioHe 1892 rogan.
OOvH 13 nepBbIX OBYXLWIMHOPOBLIX ABUraTefie CepUMHOrO Npous-
BoAcTBa ¢ V-06pa3HbIM pacrosiorkeHneM unnuHapos I OanMnepa Ae-
NAeTCA eQMHCTBEHHBIM BbIFB/IEHHBIM, M0 CBEJEHMAM CreLuanmncToB, Ha
JaHHbIA MOMEHT: B APYrMX OTEYECTBEHHbIX My3€AX W YacCTHbIX KOJeK-
LMAX He 06HapYyeH.

J1.M. Tonmayes

34

6. DAIMLER’S
TWO-CYLINDER
V-TYPE MOTOR

“Daimler-Motoren-Gesellschaft” started manufacturing two-cylinder
V-type motors in 1889 when the company’s founder and CEO, Gott-
lieb Daimler (1834-1900), obtained a patent (N0.50839) for the first
engine of this type. These motors were designed to be used on boats
and automobiles and they remained in serial production until the end
of the XIX century.

The V-type motor was designed and built during the pioneer-
ing period of engineering when inventors experimented with differ-
ent designs, formats and configurations and tried to prove their right
to exist. The motor’s initial configuration required that the cylinder be
positioned vertically. This, however, made the motor too high and the
motor compartment had to be made large enough to accommodate
it. Later, to increase their output capacity, engines were provided
with several cylinders positioned in a row, which required extending
the motor compartment. Positioning the cylinders in a V-like for-
mation at an angle to each other (the con-rods rotated a common
cranked shaft) made it possible to significantly reduce the length and
to somewhat reduce the height of the engine. This kind of motor con-
figuration has been widely used in aviation and exists to this day. It
is primarily used in two- and four-cylinder engines. In particular, all
engines whose capacity exceeds 200 hp have this kind of configura-
tion. The principal advantage of V-type engines as compared to other
types is that they are more compact in terms of their length and they
are better balanced.

The museum item, a two-cylinder V-type engine (serial
No.282), was made in Germany by “Daimler-Motoren-Gesellschaft”,
which is supported by the plaque at the base of the cylinders. The
cylinders are 60 mm in diameter; the piston stroke is 100 mm; fuel is
ignited by glow tubes. The motor was submitted to the Polytechnical
Museum’s collection in 1936 by the Red Army’s Academy of Mecha-
nisation and Motorisation where it had been used as a training aid. To
determine the year of its production and practical application area,
an inquiry was forwarded to “Daimler Chrysler” in Germany via the
company’s representative office in Moscow, “Daimler Chrysler Au-
tomobiles Rus” LLC. The company responded that the engine “was
ordered in June 1892 to be installed on a boat”. According to special-
ists, it is the only one of G. Daimler’s first mass-produced two-cylin-
der V-type engines that has survived to this day: no other engine of
this type has been found in Russia’s private or museum collections.

L. M. Tolmachov



[syxuunurdposeili V-06pasHeil dsueamens I". [atimnepa. [epma-
Hus, KaHwmamm nod LLimymaapmom. @upma «Daimler-Motoren-
Gesellschaft» («[Jatimnep MomopeH e3enswagmy). 1892 a.
MonumexHuyeckud My3el (Mockaa)

G. Daimler’s two-cylinder V-type engine. Germany, Cannstatt near
Stuttgart. “Daimler-Motoren-Gesellschaft”. 1892. Polytechnical
Museum (Moscow)
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Hayuno-
HccnepoBaTesibCKoe
CYAHO «BuUTA3bY

lpy30-naccarupckuit Tennoxof «Mapc» 6611 noctpoeH B 1939 . Ha Bep-
¢u «Lnxay» B BpemepxadeHe (FepMaHnA) 1 BXxoaMN B CEPUIO U3 NATU
cynos (kopnyc N2 614). B rogpl Bropoi MMpoBoW BoMHbI UCMONb30Ban-
CA B KayeCcTBe BOEHHOIO roCMUTasA 1 TPAHCMOPTa, NOC/e ee OKOHYaHUA
CyaHo 6bin10 nepeaHo Mo penapaummn cHavana Benukobputanum («Bne-
ped, uMnepus»), a 3ateM CCCP («3kBatop»). B 1947 r. ero BblbupatoT
B KayecTBe 3KCMeAMLIMOHHOIo cyaHa anA MHctutyta okeaHonorun AH
CCCP v npucBamnBaloT UMsA «BUTA3b» — B NaMATb 3HAMEHUTBLIX PYCCKUX
kopBeToB XIX B. [ocne nepeobopynosaHusa B BucMape (FfepManus) «Bu-
TA3b» B 1949 r. nepenaetca AH CCCP.

Mpv nepecTpoiike (cpegHio HAOCTPOMKY yBennuMnm Ha 11 M) npu-
cywee «Mapcy» U3ALLECTBO U 60raTcTBO MHTEPLEPOB COXPAHUIIN U BOC-
CTaHOBWMW NpU 060PYOOBaHUM CRYrKEOHBIX MOMELLEHWI, HUbIX KaloT
1 14 Hay4HbIx nabopatopuit. KpoMe Toro, bbinv ycTaHOBMEHbI AM3eSlb-
reHepaTopbl, AOMONHUTESIbHbIE TaHKW ANA TOMAMBa U BoAbl, B ¢anblL-
60pT BMOHTUPOBaHbI OTKUAHbIE NIOLLAAKM AN1A paboTbl C HaYy4HbIM 060-
PyLOBaHWEM, KOTOPOE BO MHOMOM Oblfl0 HOBAaTOPCKUM. YCTaHOBNEHHbIN
KUNTEKTOPHbIN 610K AKOPHOWM rNy60KOBOAHOM NebeKn N03BOSIAN NocTa-
HOBKY CTaHLMI Ha rnybuHax cebiwe 11 000 M. o cux mop coxpaHun-
CA MaBHbIA OBWraTenb, CO34aHHbIN creunanuctamm Gupmbl «Krupp»
(«Kpynn»). OnHoBUHTOBOW ABYXMany6HbIN Tennoxon «BuTtAsb» cTan nep-
BbIM B MMpe KPYMHOTOHHAXHbIM CMeLMann3vpoBaHHbIM Hay4YHO-M1CCre-
JoBaTeNbCKnM cygHoM: BogomsMeleHne — 5 7101, 109,44 M x 14,56 M
(no rpysoBow BaTepiMHMKM) X 8,75 M (O0 BepxHei nany6bbl), MOLLHOCTb
rnasHoro asuratena — 3 000 n.c., ckopocTb xoga — 14 y3noB.

C 1949 no 1979 r. «<Butasb» coBepumnn 65 3kcneguunii B TUXoM,
NHOWCKOM 1 ATnaHTUYeCKOM OKeaHax. B pesynbraTe KOMMEKCHbIX
nccnefoBaHUn BbINM OTKPbITHI MHOTOYMCIEHHbIE NMOABOAHbLIE XPe6ThI,
BO3BbILLEHHOCTH, [Tly60K0BOAHbIE ¥efl0ba, ropbl U ByNKaHbl — Ha KapTe
MuvpoBoro okeaHa nosBuocb bonee NATUOECATU HOBbIX reorpaduye-
CKUX Ha3BaHui. B 1957 r. axonoT cyaHa 3aduKcupoBan B MapuaHcKom
BMaAuHe pekopAaHyto rybuHy MupoBoro okeaHa — 11 022 M; y4eHbIMU-
6vonoramu bbino onvcaHo 6onee 1 100 HOBLIX 6GUONOrMYECKUX BULOB
1 [OKa3aHoO, YTO ¥M3Hb CYLLLECTBYET Ha MaKCUMalbHbIX MybuHaX oKe-
aHa; OTKPbIT HOBbIN TUM HUBOTHBIX — MoroHodopsl. Ha 6opTy «ButAsax»
UCMBITBIBANNCH U COBEPLLEHCTBOBAIMCL CTapble Npubopbl, paspabaTbiBa-
nacb 1 BHeApPANach B NPaKTUKY HOBaA TeXHUKa: AHoyepnaTtesib «OKeaH»,
FPYHTOBblE TPYOKM, caMonuCLbl TeYeHU, TepMorpadel, TeEPMO30HABI,
Tpanorpadbl, NnaHKToHHble ceTu BoropoBa — Pacca, nnaHKToHocobu-
paTens boroposa v ap. Ha «Butase» cdpopMumpoBanack coBeTcKas LUKONa
OKeaHOJI0rMYecKmX UccnefoBaHn. JoCTUKeHWA yYeHbIX MONyYmnm Mu-
poBOEe MpU3HaHWe U 0TMeYeHbl MHOMOYNCIIEHHBIMM NPaBUTENBCTBEHHbI-
MW Harpajamu.

CBou nocnegHun penc «Butasb» 3aBepumn 22 anpena 1979 r. B Ka-
NUHWHrpage; ponrunx 11 netT NpuHMManock peLleHre 0 ero COXpaHeHu
1 0 nepeobopynoBaHuM B cyaHo-My3ei. B 1994 1. «Butasb» owiBapToBaH
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“ViTyaz”
RESEARCH VESSEL

”

The Cargo-passenger liner “Mars” was built in 1939 at the “Schihau”
yard in Bremerhaven (Germany) and was one in a series of five iden-
tical vessels (hull No.614). During the Second World War, the liner
was used as a military hospital and a transport. Upon completion
of the war, it was transferred under reparation agreements first to
Great Britain (“Empire Ahead”) and later to the USSR (“Equator”). In
1947, the liner was selected to serve as an expedition vessel for the
Institute of Oceanology of the USSR Academy of Sciences. The ship
was renamed “Vityaz” in memory of the famous Russian corvettes of
the XIX century. In 1949, following a refitting in Wismar (Germany),
“Vityaz” was handed over to the USSR Academy of Sciences.

In the course of the refitting (the bridge-house was augmented
by 11 meters), the elegance and opulence of interiors characteris-
tic of “Mars” was preserved. The ship was supplied with ancillary
space, cabins, and 14 scientific research laboratories. Diesel gen-
erators were installed, as well as additional fuel and water tanks.
The bulwarks were outfitted with folding panels designed to hold
research equipment most of which was new and advanced. The
newly installed deep-sea winch made it possible to operate research
equipment at depths in excess of 11,000 meters. The main engine
manufactured by “Krupp” specialists has survived to this day. The
single-screw double-deck “Vityaz” was the world's first large-ca-
pacity specialized scientific research vessel: its water displacement
amounted to 5,710 tonnes; it measured 109.44 m x 14.56 m (along
the deep waterline) x 8.75 m (to the upper deck); the main engine’s
output capacity amounted to 3,000 hp; the vessel was able to cruise
at the speed of 14 knots.

Over the period of 1949-1979, “Vityaz" went on 65 expedi-
tions to the Pacific, Indian and Atlantic oceans. The vessel took part
in complex scientific research projects that resulted in the discovery
of numerous subaquatic ridges, plateaus, trenches, mountains and
volcanos helping bring more than 50 new geographic names to the
map of the global ocean. In 1957, while over the Mariana Trench, the
ship’s fathometer registered the deepest place in the global ocean —
11,022 m; biologists described more than 1,100 new species and
proved that life existed at the ocean’s maximum depths; a new type
of animals was discovered — Pogonophora. “Vityaz” was used to
test and improve old instruments, as well as develop and implement
new equipment, such as the “Ocean” bottom sampler, seabed cor-
ers, self-recording current meters, thermographers, thermoprobes,
Bogorov — Russ plankton nets, Bogorov's plankton collector, etc.
“Vityaz” helped form the soviet oceanology research school. The re-
search achievements of “Vityaz” scientists were internationally rec-
ognized and marked with numerous governmental awards.

“Vityaz" completed its last voyage on April 22, 1979 in Kalinin-
grad. It took 11 years to decide to preserve the ship and reorganize it



Hayu4Ho-uccnedosamenscroe cyoHo «BumAsby. [epmaHus, bpemepxageH. 3a800 «LLiuxay». “Vityaz” research vessel. Germany, Bremerhaven. “Schihau” plant.
1939 2. My3eii Muposozo oxeaxa (KanuHuHepad) 1939. Global Ocean Museum (Kaliningrad)



K MCTOpMYECKOMY Mnpuyany HabeperHon My3sea MrupoBoro okeaHa, rnae-
HbIM My3€eiHbIM 06HEKTOM KOTOPOro U ABNAETCA B HACTOSLLEEe BPEMS.
CyoHo cBA3aHO KOMMYyHMKauusaMKM c beperoM (Boda, 3neKTpuyeckan
3HepruA, KaHanusauus). besonacHocTb cygHa obecneymBaeT NoOCcToAH-
HbI 3KMNaxK B 20 YenoBek.

Ha cynHe noctosHHo BeyTcA paboTbl, CBA3aHHbIE C ero KOHCEpBa-
LMen 1 3aLLMTOM OT NPOLLECCOB pa3pyLLEHWA; B OCHOBHOM 3TO NMOKpacka
BCEro cyfHa, BKJIl0Yan Kopryc, HaACTPOMKKM, Bce nanybHble MexaHU3Mbl,
obopynoBaHue, noMelleHva U gp. Bce oTKpbiTble nanybbl (BepxHss,
LUSIIONOYHARA, BEPXHUI MOCTMK, MoflybaKk M MonyioT) UMetT MoKpbITUe,
BbINOSIHEHHOE U3 AepeBAHHOro bpyca, No3BonsioLLlee 3aMedNnTb Npo-
LiecCbl paspyLlUeHWs CTanbHbIX Many6. PeMOHTHO-pecTaBpaLMOHHbIe
paboTbl BO BHYTpeHHWUX noMeLleHmsax HUC «ButAsb», KoTopble BegyTcA
¢ 1994 r., NpaKTUYeCKM 3aBepLUEHbI.

B Hosbpe-aerkabpe 2006 r. HAC «ButAsb» npollen oyepeaHoe go-
KoBaHWe Ha CBET/IOBCKOM CyOPEMOHTHOM 3aBofe. Bo BpeMs peMoHTa
B [OKe BblMoJSIHeH 6onbLuoi 06beM 06criejoBaHUIA M 3aMepOoB 0CTaTou-
HbIX TOJILLIMH KOHCTPYKLMIA Koprnyca, [oCTaTo4MHO noapobHo obcnenosa-
Hbl paHee HefOCTYMHbIE KOHCTPYKLMU B NOABOAHON YacTu. Pe3synbrathl
obcrnegoBaHuUiA NMoaTBEpAUIN YOOBNETBOPUTENIBHOE COCTOAHUE Kopny-
ca. lNocne oKoHYaHUA PEMOHTHBIX PaboT Kopnyc cyaHa bbl1 BbIKpaLLEeH
creLunanbHon ABYXKOMMOHEHTHOM KpacKor 6enoro 1 3es1eHoro LBeToB.
lNogBoaHaA YacTb OKpaLLeHa C NPUMEHEHMEM NTAKOKPACOYHbIX MaTepua-
NoB, NPeAOTBPALLAIOLLMX Kopryc OT 61Mo06pacTaHuit.

C.I" Cuskoaa, B.J1. Cmprok

into a vessel-museum. In 1994, “Vityaz” was moored to the historical
wharf of the Global Ocean Museum’s embankment and is now its key
collection item.

S. G. Sivkova, V. L. Stryuk

HUC «Bumase» 8 Oxomckom Mope. 1949

“Vityaz” in the Okhotskoye Sea. 1949

TorHenb epebHozo sana. 2009

38

Shaft tunnel. 2009



«Mapc» Ha cmanente. 1939 a.

“Mars” on slipway. 1939

MawurHoe omdenenue. 2009

Fidley house. 2009
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Penbc 1 Koneco

OT BaroHeTKu

C0 3MEHHOropCKOM
4YryHHO-PeNnbCcOBOM
Aoporu

B Hauane XIX B. Ha AnTae 6bl1a NocTpoeHa ofHa 13 nepBbix B Poccum yy-
FYHHO-pesnbcoBbIX gopor. OHa coeanHANa 3MeNHOrOPCKUA PYOHUK, Kpyn-
HEWMLLMI NOCTaBLLMK cepebpaHoi pyabl Poccuiickolt MMnepumn Bo BTOPOH
nonosuHe XVIII — Hauane XIX B., co 3MeeBCKUM cepebponnaBusibHbIM
3aBOAOM, CTPOUTENBCTBO KOTOporo Hayanocek B 1804 r. AsTopom npo-
€KTa CTPOUTENbCTBA YyryHHO-penbcoBor goporu asnsanca M.K. Oponos
(1775-1839) — wuH:KeHep, usobpetaTtesib, ¢ 1817 r. HayYanbHMK OKpyra
KonbiBaHo-BocKpeceHcKMx 3aBogoB. HenocpeacTBEHHO ee COOpYHEHU-
eM pyKoBoaMN WHKeHep-MexaHuK M.C. JlaynuH (1775-1835), ctaBLumn
B 1811 r. ynpaensioLmm KonbiBaHcKoM WwWnndoBanbHoM pabpuku.

MocTpoeHHaA gopora ABNANACh YacTbio HEOCYLLLECTBIEHHOIO NPo-
eKTa ®ponoBa — BOJHO-PENbCOBOrO NyTW, COeaMHABLLEr0 3MenHorop-
CKWUIA pyOHUK ¢ BapHaynbckmuM cepebponnaBuiibHbIM 3aBofoM. [dopora
anuHon B 1 Bepcty 375 carkeHer (1 866,9 M) Ha KOHHOM TAre npegHa-
3Hayanacb AnA nepeBo3ku pyabl. OposioB COCTaBMA pacrnucaHue OBu-
eHunA foporu. Bpems, 3aTpaveHHoe Ha 3arpy3ky BarOHETOK pyLoW,
UX NepeaBUMKEHME U BbIFPY3KY, Ha NepenpsMKy Jolaan U obpaTHbIN
NyTb SIOLLAAM C MOPOXHAKOM, cocTaBniano 1 4. 29 MuH. OgHa nowap Ha
penbCcoBoM gopore 3aMeHaAna 25 nowanen Ha obbikHoBeHHOW. [Jopora
oTIMYanacb OpuUruHasbHbIM NpodueM penbcoB, a caMoe MaBHoe —
WNCKYCCTBEHHLIMU COOPYMEHUAMU: BUALYKOM, HacbIMblo, MOCTOM 4Yepe3
p. Kapb6onuxy. Penbcbl Menn BbINyKy 3A/IMATUYECKYIO NOBEPXHOCTH
KaTaHuA, UX gnvHa coctaenana 1,36 M npu BbicoTe 76 MM; Mo 60KaM Ha
KOHLLAX MMENNCb FOPU30HTasbHbIE MOJTKK C YeTbIPbMA 0TBEPCTUAMK OJ1A
KpenneHuA. Koneca BaroHETOK, COOTBETCTBEHHO, ObiIN BOrHYTOM $op-
Mbl, UMeNKN oKomno 35 cM B AnaMeTpe, a rKenobuyaTtas «BOrHYTOCTb» Ha
Konece cocTaensna 25-30 MM B rybuHy.

Penbcbl «pposioBcKov [oporu» 6blM M3roToBsieHbl Ha TOMCKOM
¥ernesofenaresisHOM 3aBofe U3 JOMEHHOro YyryHa. Mx 6biio ncnonb-
30BaHoO Ha gopory 2026 wTyK.

B cobpaHue My3es npedMeTbl C YyryHHO-PENbCOBOM JOPOru Mno-
nanu 6narogapa nesatensHoct H.A. CaBenbesa (1908-1967), nssectHo-
ro UCTOpUKa TEXHWUKM U KpaeBeda. B 1949 r. paboune 3MenMHOropcKoro
pyOHWKa 0BHapyHMIN KONEeco OT BaroHETKM M nepenanu ero aKkcneau-
uum H.A. CaBenbeBa. OceHbto 1951 r. ropHein uHxeHep H.A. Betpos,
PaboTHWMK 3MEMHOrOPCKOro pydoynpaB/ieHus, obHapy:Kun OBa pesib-
ca 1 nepepfan ux Myseto. B 1959 r. coctosanach elle ofgHa 3Kcneamuma
H.A. CaBenbeBa; B pe3ynbraTe HadeHHbIN reonoramm B 1957 r. B noviMe
p. Kapbonuxu penbc nocTynun B My3enHbin GoHA, U3 3MEMHOrOPCKOro
pyOoynpaBieHuA.

10.A. Abpamosa
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RAIL AND WAGONETTE
WHEEL FROM THE
IMEINOGORSK CAST-
IRON RAILROAD

In the beginning of the XIX century, Russia’s first cast-iron railroad
was built in Altai. It connected the Zmeinogorsk silver mine, a major
silver ore supplier in the Russian Empire in the second half of the
XVIII century — beginning of the XIX century, with the Zmeyevskiy
silver-smelting plant whose construction started in 1804. The author
of the cast-iron railroad construction project was P. K. Frolov (1775-
1839), an engineer and inventor who became the civil governor of the
Kolyvanovo-Voskresensk industrial district in 1817. The construc-
tion project was directly managed by M. S. Laulin (1775-1835) who
became the manager of the Kolyvanovo grinding factory in 1811.

The newly built railroad was supposed to be part of Mr. Fro-
lov's project of a waterway — railroad connecting the Zmeinogorsk
silver mine with the Barnaul silver-smelting plant which, however,
was never implemented. The railroad was intended for ore trans-
portation using horse traction. The railroad was 1,866.9 meters
long. Mr. Frolov put together a railroad operation schedule. The total
amount of time required to load, move, and unload a car, re-harness
the horse and return the empty car to the mine opening was 1 hour
29 minutes. One horse used on the railroad substituted 25 horses on
an ordinary road. The railroad was notable for its unique rail profile
but the most important peculiarities were its engineering structures:
viaduct, embankment and a bridge across the Karbolikha River. The
rail tops had an elliptical convex tread contact surface, the rails were
1.36 m long and 76 mm high; horizontal flanges with four holes for
fastening were provided on the sides and ends of the rails. Concave
rail car wheels were about 35 cm in diameter and the wheel conca-
vation was 25-30 mm deep.

The rails for the Frolov's railroad were made at the Tomsk
Ironworks from pig iron. A total of 2026 rails were used to build the
railroad.

Objects from the cast-iron railroad have found their way to
the collection of the museum thanks to the efforts of N. Ya. Savelyev
(1908-1967) — a regional ethnographer and a famous historian spe-
cializing in the history of engineering. In 1949, some workers from
the Zmeinogorsk silver mine found a railroad wagonette wheel and
handed it over to Savelyev's expedition. In autumn, the mining engi-
neer N. A. Vetrov found two rails and handed them over to the mu-
seum. In 1959, another geological expedition spearheaded by N. Ya.
Savelyev took place. The rail found by geologists in the floodplain of
the Karbolikha River in 1957 was transferred to the museum.

Yu. A. Abramova



Pesbc U Koseco om 8a20HemKU Ha KOHHOU mA2e 01A 4y2yHHO-pesbeosol dopoau 3meu-
HozopcKull pydHuK — 3MeedcKull 3a800. Poccus. ToMcKull Jcene300enamerbHeili 30600
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A rail and a horse-drawn railroad wagonette wheel from the
Zmeinogorsk cast-iron railroad. Zmeinogorsk silver mine —

Zmeyevskiy Plant. Tomsk Ironworks. Russia. 1806—1809. Altai State
Regional History Museum (Barnaul)



17 Moaensb Bepxuero
CTPOCHUA NYTH
Hukonaesckoi xene3nou
AOpOru

MeTepbypro-MocKoBCcKas enesHas [opora ctana namMATHUKOM TBOp-
YECKOM OeATENbHOCTU BbIOAIOLLUMXCA POCCUNCKUX YYEHbIX, MHMEHEPOB
1 3004mx. MMnepatop Hukonai | nognucan ykas o ee coopyseHuu 1 pes-
pans 1842 r., opmupmansHoe e oTKpbITME [0poru coctoAnock 1 HoAbpA
1851 . PaboTbl Mo NPOEKTUPOBaHWIO U CTPOUTENBLCTBY BO3MTIABUIN UHMKE-
Hepbl NyTen coobLeHums: .M. MenbHUKOB — HavanbHUK CeBepHOM OMpEK-
umm n H.0. KpadT — HavanbHuK 0xHo M aupeKumm. NHKeHepHbIN cocTas
chopmMupoBanu 13 npernogasatesneit U BbiMycKHUKOB MHcTUTyTa Kopnyca
MHMKEeHepoB MnyTein coobLueHuA. MNpy CTpoUTeNbCTBE HKemesHon Joporu
BO3Be[eHbl 252 NCKYCCTBEHHBIX COOPYrKeHWA, B ToM yucne 184 MocTa,
69 Tpy6 1 19 NyTenpoBoaoB, MOCTPOEHbI 34 Hene3HOA0POMHKHbIE CTaHLMM.

B LleHTpanbHOM My3ee »Kefle3HOJOPOXKHOro TpaHcrnopTta Poccuu
XpaHUTCA Mofeflb BEPXHEro CTPOeHUA NMyTu HUKONaeBCKOW *Kene3Hon
goporu, usrotoeneHHana B 1851-1862 rr. B Mactepckux UHcTuTyTa Kop-
rmyca WMHyKeHepoB nyTel coobLueHua. OCHoBHble YacTu (3eMnsAHoe Mno-
NOTHO, 6annacTHasA NpU3Ma, JIeXHM, LUMNanbl) BbIMOSIHEHbl U3 AepeBa;
penbChl, NOAYLIKM 1 KOCTbIIM — MeTannunyeckue. Ha nuueBon ctopoHe
MpUKpensieHa MeTanMyeckan niacTuHa C BbIrPaBMPOBAHON HAAMMCHIO
«BepxHee cTpoeHne HuKonaeBcKol renesHon goporu B 1/12» 1 Mac-
WTabHaA WKana. B Katanore Mysen 1862 r. mogenb onucaHa nog N2 1:
«3Ta npeBocxofHasA Mofesib MpeAcTaBnAeT MocsiefoBaTeNbHbIA Xon,
YCTPOMCTBa BEPXHEro cTpoeHWA HuKonaeBCcKou wene3Hon goporu. OHa
BCA pa3bupaeTcA U OoCTaBNAET BO3IMOKHOCTb U3YUNUTb NPUEMBI B NpaK-
TUKe NpW YKNagblBaHUM penibcoBoro nytu. Mogenb 3aMedvaTtenibHa Mo
npencTaBfAeMoi ee Mosib3e; OHa [aeT BO3MOMHOCTb MO3HAKOMUTLCA
C KNaKolo PenbcoB 0cA3aTeNbHbIM 06pPa30oM U CIYHMT TaKMKe NocobueM
npwv YteHnn B IHCTUTYTE NneKumin 06 YCTPOMCTBE Hene3HbIX JOpors.

Mopgenb BbiNonHeHa ¢ HaTypbl MacTepoM KennepoM nog Habnioge-
HUMeM «npodeccopa CTPOUTENIBHOMO MCKYCCTBA WHXEHep-MOSIKOBHUKA
IM.A. Cobro». MNetp MeaHosu4 Cobko (1819-1870) — oauH 13 cosgarte-
eV PYCCKOW LUKOMbl CTPOUTESNTIbHOM MeXaHWKW. 1o okoH4aHum B 1840 T.
WHctutyta Kopnyca mHyKeHepoB nyTeit coobuieHua CobKo ocTaBneH
B MHCTUTYTe 4NA NOArOTOBKM K NpodeccopcKon geAtenbHocTH, ¢ 1851 .
HasHayeH Npo¢eccopoM Kypca CTPOUTENIbHONO WCKYCCTBa, ABMIAETCA
MHULMaTOpOM co3faHus (1854) 1 nepBbIM 3aBeayoLLIMM MeXaHUYeCcKon
nabopatopuein UHCTUTYTa — BedyLLen nabopatopumn Poccum no mcnbiTa-
HUIO MaTepuanoB A1 CTPOUTENbHBLIX U KeNe3HO4OPOMHHbIX OpraHu3a-
LW CTPaHbI.

EnvHcTBeHHOE BbIABIEHHOE BOCPOM3BEeAEHME BEPXHEO CTPOEHNA
nyTM HWKonaeBCcKoOWM *KenesHon O0porM UMEeT YHUKANbHYK MUcTopuYe-
CKYI0 LLEHHOCTb, OTpaKasA MepBOHaYasibHbIA BUL NEpBON Kese3Ho4o-
POMHOM MarncTpanu cTpaHbl — OLHOI0 M3 KPYMHENLLNX UHMHKEHEPHBIX
coopyeHui EBponbl cepeamHbl XIX B.

J1.M. JlacmoyKuHa
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NIKOLAYEV RAILWAY
TRACK STRUCTURE,
A MODEL

The St. Petersburg — Moscow railway became a memorial to the
creative activities of prominent Russian scientists, engineers and
architectst. It was officially inaugurated on November 1, 1851. The
design and construction activities were spearheaded by the railway
engineers P. P. Melnikov, the Head of the Northern Directorate, and
N. O. Kraft, the Head of the Southern Directorate. They oversaw
a group of engineers represented by professors and graduates of the
Institute of Corps of Railway Engineers. A total of 252 engineering
structures were built during the railway construction, including 184
bridges, 69 pipeline racks, 19 crossovers, and 34 railway stations.

The RF Central Museum of Railways has a model of the Niko-
layev railway track that was fabricated in 1851-1862 at the Institute
of Corps of Railway Engineers workshops. The major parts of the
model are made of wood (roadbed, ballast section, ledgers, cross-
sleepers), while the rails, base plates and iron spikes are metallic.
A metal plate attached to the front side of the model bears an en-
graved caption “Nikolayev Railway Track 1:12" and a scale bar. In the
museum catalogue composed in 1862 by N. Sokolov, captain of the
Corps of Railway Engineers, the model is described under #1: “This
excellent model represents a successive installation process of the
Nikolayev railway track. It is completely dismountable and makes it
possible to study the track laying techniques in practice. The model
is remarkable for the usefulness it provides; it allows one to learn
about the rail-laying work in a tactile way and is also used as a train-
ing aid at the Institute during lectures on railway arrangement”.

The model was built from nature by the craftsman Keller un-
der the supervision of professor of civil engineering and colonel-
engineer Peter Ivanovich Sobko (1819-1870) who was a railway
engineer and one of the founders of the Russian school of structural
mechanics. In 1851, he was appointed professor of civil engineer-
ing. He initiated the establishment and became the first leader of the
institute’s mechanical laboratory inaugurated on January 28, 1854. It
later became Russia’s leading material testing laboratory servicing
the country’s construction and railway companies.

The only known model of the Nikolayev railway track has
unique historical value reflecting the original look of the country'’s
first railroad thoroughfare and one of Europe’s largest engineering
structures built in the middle of the XIX century.

L. M. Lastochkina



Modesns sepxHezo cmpoeHus nymu Hukonaesckol xcene3sHol dopoau. Macwmab 1:12. Poc-
cusi, Cankm-ITemepbype. Macmepckue Micmumyma Kopnyca uHiiceHepos nymel coobuje-
Hus. [T.1. Cobro. Macmep Kennep. 1851-1862 2e. LleHmpaseHeiii My3el ycene3Ho00poACHO-
20 mpaHcnopma PO (CaHkm-[lemepbypa)

Model of the Nikolayev railway track. Scale 1:12. Russia, St. Pe-
tersburg. Workshaps of the Institute of Corps of Railway Engineers.
P. I. Sobko. Craftsman: Keller. 1851-1862 Central Museum of
Railways of the Russian Federation (St. Petersburg)



Moaenb
becneperpy3ounoii
nepepa4yu TOBapHbIX
BaroHoB C pyCCKUX aopor
Ha aBCTPUUCKHUE CUCTEMDI
bpeiiTwinpexepa

B KoHue XIX B. cBo6ogHOMY MepeMeLLeHun0 rpy30B Meay eBponein-
CKUMM rocygapctBaMm 1 Poccrelr npenATcTBOBano OTIMYME LUMPUHBI
HenesHonopoKHoM Konen B Poccum (1524 MM) oT Koneun B 3anagHom
Espone (1435 mMm). B 1898 r. bpenTwinpexep, AMPEKTOP YacTHOM npyc-
CKOW ¥Kene3Hol foporu MapueHbypr — MnaBa, paspaboTtan cuctemy
YCKOPEHHOW Mepefayn BaroHOB C FPy30M Ha rpaHuue Mexay Poccuen
1 lepMaHuWen ¢ 3aMeHOM KoMecHbIX Map nog BaroHamu.

Ha norpaHnYHbIX JIMHKAX YCTpanBanuch crewmasbHble pBbl ¢ 60Ko-
BbIMU NyTAMM. Mo Ky30B BaroHa CHU3Yy ¢ 06e1x JoSIeBbIX CTOPOH MoABO-
OUNUCb [Be TENEHKM, COCTOABLLME U3 ABYX Nap Konec HebonbLUIoro au-
aMeTpa, COeAMHEHHbIX MeMay CO60/M ANMHHBIM [0SEBLIM LLUBESIIEPOM.
BaroHbl nepefBuranucb Yepes norpaHUYHyio AMy MaHeBPOBLIMU Mapo-
BO3aMM WK KaHaToOM, 3aKpensieHHbIM Ha nebeKe, NpUBOAMMON B OBU-
YKEHWEe pyKaMu unu napoM. [na opraHMsaummn nepefaym HeobXxoouMbl
6b111 ABa NapoBo3a v ABoe pabounx. Mpu npoxoae Yepes AMY OCHOBHbIe
KosnecHble napbl 0CBO6OMKOANUCH U CKaTbIBANINCL BHW3 4O CreumanbHo
3aKpensieHHOro TaM yrnopHoro bpyca. [1Buranch B TOM e HanpaBieHuu,
BaroH Npu NoMoLLyM ocobbIX NpUCcnocobsieHnn aBToMaTUYeCKM 3axBaThl-
BaJ1 HOBble KOJ1IECHbIE Mapbl ¥ C HUMW BBIXOAWIT HABePX, rae NoaaepHmBa-
loLLLMe TESerKKU, BCIIeACTBME YKIIOHA 6OKOBBIX MyTel, CKaTblBanuch. [ns
0[HOBpPEeMeHHOW Nnepeaayn Tpex BaroHoB TpeboBanock BCEro NnLlb 3—4
MUHYTBI. [py Nepefave BaroHOB 3KOHOMUSA B NloAAX bbina B ABa pasa,
a BO BpeMeHW B OeCATb pas; YCTPaHANACh BO3MOMHOCTb MOPYM U yTepu
rPY30B NpW NeperpysKe 1 3aepHKe; GMHaAHCOBbLIE 3aTpaThbl OKYMaIUCh.
C 1903 r. npucnocobneHue ans nepenayn BaroHoBs no cucteme bpenTil-
npexepa Havano paboTatb Ha BapluaBo-BeHcKol renesHon dopore.
B 1904 r. 6ecneperpy3oyHoe coobLieHWe BBESIM Yepe3 MOrpaHUYHyIo
cTaHumio Hoocenumubl ana goctaBkuy rpysos B Ogeccy v o6opynosasnu
cTaHumm panuua, MnaBa, NonoHok, CocHoBuubl, Kontowkn n Bapluia-
Ba-06BogHan, a K 1907 r. — norpaHu4Hble cTaHumu MpaeBo, Bonouunck,
PansvBunos.

Mogenb, M3roToBfieHHHaA C [OCTOBEPHOM TouHocTbio B 1911 T.
B MacwTabe 1:10 yyeHMKaMKn peMecneHHbIX KypcoB npu Ogecckux rnae-
HbIX MacTepckux HOro-3anafHbiX enesHblX [opor, OeMOHCTpUpyeT
OPUrMHaNbHYI0 KOHCTPYKLMIO, pa3speLumnBLLY0 NpobreMy YCKOpeHHoW
nepefayv BaroHOB C FPy30M Ha *eJIe3HbIX Joporax C pa3sHow LUMPUHON
Konewu.

N.A. TpyHosa
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MODEL OF FREIGHT

CAR TRANSFER FROM
RUSSIAN RAILWAYS

TO AUSTRIAN RAILWAYS
WITHOUT TRANSSHIPPING
(BREITSPRECHER SYSTEM)

By the end of the XIX century, the trade between European countries
and Russia increased significantly but free movement of cargo was
impeded by the difference in the width of the railway tracks in Russia
(1524 mm) and Western Europe (1435 mm). In 1898, Mr. Breitspre-
cher, the director of a private Prussian railway, Marienburg — Mlava,
developed a system that made it possible to exchange freight cars
at the Russia — Germany border. The system involved replacing the
wheel sets under the cars instead of transshipping them from one
track to another.

On railroads leading up to the state border special ditches
complete with side tracks were constructed. Two carriages consist-
ing of two smaller diameter wheel pairs interconnected by a long
longitudinal channel bar were brought under the car body from both
longitudinal sides of the car. The cars were towed across the bound-
ary pit by yard engines or winches driven by steam or manually. The
transfer configuration needed two steam engines and two workers.
When crossing the pit, the main wheel sets were released and they
rolled down to a designated stop block. The car moved on in the same
direction and automatically picked up new wheel sets by means of
special devices and proceeded up the slope, where the supporting
carriages rolled away due to the side track slope. Only 3 to 4 minutes
were required for three cars to be transferred simultaneously. The
new car transfer system helped halve the amount of requisite work-
force and achieve a tenfold time saving; the risks of cargo loss and
damage during transshipment and delay were eliminated; the invest-
ments paid back. Since 1903, the Breitsprecher freight car transfer
facility started operating on the Warsaw —— Vienna railway.

In 1911-1914, the model “Freight car transfer from Russian
railways to Austrian railways without transshipping (Breitspre-
cher system)” joined the collection of the Railway Ministry Museum
named after Emperor Nickolas | (today — Central Museum of Rail-
ways of the Russian Federation). In was fabricated (scale 1:10) in
1911 by trade school students at the Odessa Main Workshops of the
South-West Railway. Implemented with great accuracy, the model
represents the original system.

I. A. Trunova



Modens «becnepezpy3o4Has nepedaya MoBapPHLIX B20HOB C PYCCKUX 00po2 Ha ascmpuli-
CKue cucmemsl bpeiimwnpexepa». Macwmab 1:12. Poccus. OdeccKue enasHele Macmepckue
H020-3anadHeix xcenesHoix dopoe. 1911 2. LlenmpaneHeili My3el Jcene3Ho00poACHO20
mpaHcnopma PO (CaHkm-llemepbypa)

Madel of freight car transfer from Russian railways to Austrian rail-
ways without transshipping (Breitsprecher system). Scale 1:12. Rus-
sia. Odessa Main Workshops of South-West Railways. 1911. Central
Museum of Railways of the Russian Federation (St. Petersburg)



[py3oBo# napoBo3
08-841

MapoBo3bl cepun «O» («OCHOBHOM Ipy30BOM MApPOBO3 POCCUMCKUX
YKeNesHbIX [opor») pasfnyHbiX MoauduKaumin ctpounmck ¢ 1893 no
1928 r. Ha BCex NapoBO30CTpOUTESIbHBIX 3aBofax Poccuu. Beero 6bino
noctpoeHo 9129 naposo3os. C 1901 r. Ha TaKMx NapoBo3ax CTanu ycTa-
HaBnMBaTbL MapopacnpenenuTesibHbi KyNUCHBIA MeXaHW3M KOHCTPYK-
LMM roNSIaHACKOro MHKeHepa BanbcxapTa BMeCTo NpvMeHABLLENCA A0
3TOr0 KOHCTPYKLIMW aMepUKaHCKOro MHeHepa [KoA. B 3aBucnMocTm
OT TOr0, KaKOM KOHCTPYKLIMK yCTaHaBNMBAsICA MapopacnpenenmTesbHbIn
MeXaHM3M Ha JIOKOMOTUBeE, 0603HaYeHne cepum SOMONHANM UHOEKCOM:
0" — napopacnpegenenue cucteMsl koA, 0° — napopacnpeneneHve
cucteMbl Banbcxapra.

MapoBo3bl cepun «O» Nony4nnn NOBCEMECTHOE pacnpoCTpaHeHue
KaK Ha Ka3eHHbIX, TaK M Ha YacTHbIX Kene3Hblx goporax Poccuu. Mapo-
Bo3bl 0° ucnonb3oBanuck BMoTe Ao 1960-x rr., B nocnegHue rogsl —
B OCHOBHOM Ha MaHeBpOBbIX paboTax U B MPOMbILLIEHHOM TpaHCMopTe.
OHM OTIMYanUCb HAOErKHOCTbIO M XOpOLUEeN PEeMOHTOMPUIrOOHOCTLIO,
MPOCTOTOMN 06CYHMBAHMA NPU PA3NIUYHbBIX BULAX OTOMIEHUA: YrONbHOM,
HedTAHOM M OpoBAHOM. Bnarogapa Manow Harpyske Ha ocb (13 T) napo-
BO3bl 6OblM MPAKTUYECKM eQMHCTBEHHOM cepuel, KoTopasa obopynoBa-
nacb nod 6poHenoesaa v B [parkaaHcKyto, 1 B Benukyio OTevecTBeHHY0
BOVHy. bnarogapa cBoel ferkoct oHW 6blIM He3aMeHUMbl Ha GpoH-
TOBbIX, MUOHEPHbIX W MPOYMX JOPOrax co criabblM BEPXHUM CTPOEHUEM
nyTu. JlereHOapHble «0BEYKM» — TaKoe JIAaCKOBOE MPO3BULLLE MOMYHNIIU
NapoBo3bl B Hapode — MepeBO3WIN He TOSIbKO Mpy3bl, HO U BCe BUAbI
3LUESIOHOB C IoAbMMU.

py3oBoi napoBo3 0°-841 (cepuitHbin N2 841) ¢ Tpadapetamu Mo-
CKoBCKO-KypcKol, Hurkeropogckon nm MypoMCKOW efesHbiX gopor
(MKHuM), paboTan Tak:e Ha lOro-BocTouHoi 1 MocKoBCKoI enes-
HbIX fgoporax. OH 6bln nocTpoeH Ha BpAHCKOM MalLMHOCTPOUTENBHOM
3aBoge B 1903 r. 3T0T IOKOMOTMB OTHOCUTCA K Fpyrnne rpy3oBbIX Na-
poB030B oceBoit popMynbl 0-4-0 ¢ NnapoBoi MaLLMHOM CUCTEMBbI «KOM-
nayHa», nossmeLlenca B KoHue XIX B. [TpuMeHeHWe napoBoM MalUUHbI
OBOMHOI0 paclUMpeHuns napa CyLLecTBeHHO NOBLICUIO0 3KOHOMUYHOCTb
naposo3a. OH Mpowlen OAuTesibHYyl0 pecTaBpaLmio B JIOKOMOTUBHBIX
Zeno ctaHumii Pocnaenb (1993-1994; 2000) 1 NMoaMockoBHana (2003-
2004), c yyacteM Bcepoccuitickoro obLiecTea niobutenen HenesHbix
gopor. NapoBo3 BoccTaHOBMEH B TOM BWAe, B KOTOPOM OH Obin Bbl-
nyweH ¢ 3aBoga B 1903 r. (6e3 anexkTpoobopynoBaHUsA, aBTOCLENOK
KOHTPOYOKM U MpoYMX MOOEepHM3aLMA MNO3OHEMLUNX NepuomoB 3KC-
nnyataumm). B 2004 r. nocne oTKpbITUA My3esa uUcTOpuM HKenesHopo-
POMHOM TEXHUKK Ha cTaHumMM MockBa-Puikckas (dunmnana Mysea Mo-
CKOBCKOW *Kefle3HOM [OopOorK) OH CTajl OOHWM M3 CaMblX LeHHbIX ero
3KcroHaToB. [py3oBown napoBo3 0°-841 — pefKuii My3elHbIN NpeaMeT
(Ha TeppuTopumn PO coxpaHunock He 6onee 20 MaLUMH) eAMHCTBEHHOM
COXpaHMUBLLENCA B HacTofALLee BpEMA Cepuu C NapoBOM MaLLMHON CU-
CTeMbl «<KOMMayHa».

A.C. Hukoneckul
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0°-841 FREIGHT
STEAM LOCOMOTIVE

Various modifications of the “0” series steam locomotive (Russian
Railways’ basic freight steam locomotive) were built in 1893 to 1928
in all locomotive works of Russia. A total of 9129 locomotives were
built. Since 1901, these locomotives were furnished with a steam
distributing sliding block mechanism designed by the Dutch engi-
neer Valschart instead of previously used mechanism designed by
the American engineer Joy. Depending on the steam distributing
mechanism design used in the locomotive, the series designation
was supplemented with an index: 0 — steam distribution of Joy's
design, 0° — steam distribution of Valschart’s design.

Series “0" locomotives were widely used both in state-owned
and private railways of Russia. Steam locomotives 0° were used up
to the 1960s, during the last years mainly in the shunting service
and as industrial transport. They are distinguished with reliability
and good reparability and were easy to maintain with various types
of fuel: coal, oil and wood. Thanks to their low axle load (13 t),
these steam locomotives were practically the only series which
was furnished as armored trains during the Civil War and the Great
Patriotic War. Thanks to low weight, they were irreplaceable in the
front-line, pioneering and other rail roads with weak track. The
legendary “lambs”, as the locomotives were tenderly nicknamed
by people, transported not only cargo, but also all types of troop
trains.

The 0°-841 (serial No.841) freight locomotive with the logos
of Moscow-Kursk, Nizhniy Novgorod and Murom railways was also
used in the South-East and Moscow railways. It was built at the Bry-
ansk machine-building factory in 1903. This locomotive belongs to
the locomotive group with the 0-4-0 wheel arrangement and a com-
pound steam engine which appeared in the end of the XX century. The
use of a compound steam engine significantly increased the locomo-
tive efficiency. The locomotive underwent some lengthy restoration
at the Roslavl (1993-1994; 2000) and Podmoskovnaya (2003-2004)
motive-power depots with participation of the Russian National So-
ciety of Railway Amateurs. The steam locomotive was restored to
the way it looked like when it left the factory in 1903 (without electric
equipment, automatic coupling, tender roof and other moderniza-
tions of the later period of operation). In 2004, after the Museum of
Railway History was opened at the Moskva-Rizhskaya railway sta-
tion (affiliate of the Moscow Railway Museum), it became one of the
most valuable museum items. The 0°-841 freight steam locomotive
is a rare artefact (there are no more than 20 engines left on the terri-
tory of the Russian Federation) and the only remaining machine with
a compound steam engine.

S. Nikolskiy



py30soli naposo3 0°-841. Poccus. bpaHckuli MawuHocmpoumeneHelii 3a800. 1903 2. Mysel 0°-841 freight steam locomotive. Russia. Bryansk Machine-Building
MocroacKoli #cenesHoli dopoeu (Mockea) Factory. 1903. Moscow Railway Museum (Moscow)



[py3oBo# napoBo3
0021-3125

MapoBo3bl cepum O («DenvKe [O3epHUHCKUIA») ctpomnnck ¢ 1931 no
1941 r. B ocHOBHOM Ha JlyraHckom (BopolumnoBrpackoM) napoBo30-
cTpouTenbHOM 3aBoge. 370 6biin nepeble B CCCP rpy3oBble napoBo3bl
oceBow dopMynbl 1-5-1 ¢ NoBbILLEHHOM MoLLHOCTbIO (cBbiwe 3000 n.c.).
Cepua @[] paspabotaHa C y4eTOM [OOCTUMKEHUA MUPOBOro (rnaBHbIM
06pa3oM aMepUKaHCKOro) orbiTa NapoBO30CTPOeHUA. JToKoMOTMB 060-
PyOOBaH MEXaHUYeCKMM yrnenonaTyMkoM, BogonodorpeBaTenieM, cep-
BOMOTOPOM UM [OpyrvM obopyfnoBaHWeM, obriervaiolimMm paboTy JIoKo-
MOTMBHOWN bpuragbl, paboTtan Ha neperpeToM nape BbICOKOro AaBNeHUA
(15 at™.). MapoBo3bl @] 1Ucnonb30BaMCh Ha CaMblX FPY30HanNpsAMHKeH-
HbIX HanpaBneHuAX enesHogopoxHon ceTn CCCP ¢ MOLLHBIM BEpXHUM
CTPOEHMEM MNYTU M BoauAM noesga BecoM o 4000 T.

My3eliHbI npegmeT — naposo3 ®L21-3125 (undpa 21 o3Havaet
HarpysKy Ha ocb) noctpoeH B Mae 1941 r. (cepuiiHbii N2 3125) n npega-
CTaBnAeT NOCNeaHI00 MoANdUKaLIMI0 CepUm, UMEBLLIYIO [IMCKOBbIE KoJle-
ca, ObIMOOT6OMHMKM (BCero 6bino BbinyweHo 3222 MalumHbl). Bo BpeMs
Benukon OTeyvecTBeHHOM BOMHbI MapoBO3 1cMosib3oBasca Ha CBepasoB-
CKOW ¥Kenie3How fopore B Aeno ctaHuum KaMbIlWnoB 1 cuutancs ogHuUM
M3 Ny4lMx NapoBO30B oTdesieHMA goporun. B 1946 r. oH y4yacTBoBan
B C/TOXKHOM NIMKBUOALMM NPO6KK Ha y3ne CBepanoBcK-CopTUPOBOYHbIN,
3a yTo cTapwmit MawmHUcT H.H. PbinoB 6bin yooctoeH ocoboi 6naro-
dapHoctu 3amectutena muHuctpa MIMC CCCP B.A. lapHbika. B nocneso-
€HHble rogpbl NapoBO3 UCMO/Ib30BasCA Ha ydYacTke MockBa — CyxuHMum
MocKoBcKo-KueBcKol KenesHom goporu (go 1963 r.), B ganbHenLeM
OH CTOAN Ha 6ase 3anaca geno ctaHumm Jbros (go 1986 r.).

Mo MHUUMATMBE MOCKOBCKUX NIoOUTENEN HKenesHbIX SOpor U Cek-
LM NaMATHUKOB HayKW U TeXHMKKM Bcepoccuitickoro obLuecTBa oxpaHsl
NaMATHUKOB MCTOpUM U KynbTypbl (BOOMKMK) napoeoz ©21-3125 ycTa-
HOBJIEH Ha MOCTaMeHT Ha cTaHuMu Mockea-CopTupoBoyHan-Kuesckas.
OH 6bin oTpecTaBpupoOBaH cuiaMu geno ctaHuum J1broB 1 niobutenen
¥enesHbix gopor. B 1992 r. oH 6611 nepeBe3eH B . LLlepbuHKy Ha 3Kcne-
PUMeHTanbHOe KonblLio BcepoccuicKoro Hay4Ho-uUccnenoBaTenbCKoro
WHCTUTYTa *Kesie3HogoporkHoro TpaHcnopta (BHUMMKT), roe akcnoHu-
poBascA Ha BbicTaBKax. [locne obpasoBaHuA B 2004 r. Mysed enes-
HOZOPOXHOM TEXHUKM Ha CTaHumMM MockBa-Puikckana (dununana Myses
MocKoBcKol enesHon goporun) BOJTHK [ nepegan naposos ®021-3125
MocKoBCKOW KenesHor gopore anA 3Kcnosuumm B Mysee. OvepegHas
ero pecraBpauua BeinosiHeHa B 2004 r. B IOKOMOTMBHOM [eno CTaHLum
JTio6nmHO M NpofoNMKEeHa Ha NoLLaaKe My3es.

PenKuin MyseliHbIi NpeaMeT (Ha TeppuTopun PO coxpaHunoch He
6onee 20 MalLWH 3ToM cepun), naposo3 ®21-3125 aBnancA ogHUM 13
MOLLHEMLLMX cepuiHbIX naposo3oB B CCCP; npu ero co3gaHuun 6bi1o
NPUMEHEHO MHOXKECTBO HOBOBBELEHUN, KAPONHANIbHO U3MEHMBLLUNX CO-
BETCKY!IO LLIKOJTy MapOBO30CTPOEHMA.

A.C. Hukoneckul
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FD21-3125 FREIGHT
STEAM LOCOMOTIVE

The FD (Felix Dzerzhinskiy) series steam locomotives were built in
1931-1941 primarily at the Lugansk (Voroshilovgrad) locomotive
works. They were the first enhanced capacity (3000 hp) freight lo-
comotives in the USSR with the 1-5-1 wheel arrangement. The FD
series was developed taking into consideration the achievements
of international (mainly American) locomotive building experience.
The locomotive operated on superheated steam (15 atm) and was
equipped with a mechanical stoker, water heater, servomotor and
other equipment which facilitates the work of the locomotive crew.
FD locomotives were used in the heavy-traffic directions of the USSR
railway network with robust tracks and were driving trains weighing

up to 400 tons.
The (FD21-3125) steam locomotive (“21” means load per axle)

was built in May 1941 (serial No.3125) and represents the latest mod-
ification of the series which had disk-type wheels and smoke stack
hood (a total of 3222 machines were built). During the Great Patriotic
War, the locomotive was used at the Kamyshlov station motive-pow-
er shop of the Sverdlovsk Railway and was considered to be one of
the best locomotives of the railway section. In 1946, the locomotive
took part in complicated operations to release a complicated conges-
tion at the Sverdlovsk-Sortirovochny freight classification center and
the senior locomotive engineer N. N. Rylov was awarded a special
citation in the order issued by the Deputy Minister of railways of the
USSR V. A. Garnyk. After the war, the steam locomotive was used in
the section Moscow — Sukhoinichi of the Moscow-Kiev Railway (up
until 1963) and thereafter served as a standby machine at the Lgov
railway station motive-power shop (up until 1986).

Upon initiative of Moscow railway amateurs and of the Sec-
tor of Monuments of Science and Engineering of the Russian Na-
tional Society for Protection of Historical and Cultural Monuments,
the FD21-3125 locomotive was placed on a pedestal at the railway
Moskva-Sortirovochnaya-Kiyevskaya railway station. It was re-
stored by the Lgov station motive-power shop and a group of rail-
way amateurs. In 1992, it was transferred to the city of Shcherbinka,
to the experimental railway ring of the Russian National Research
Institute of Railway Transport, where it was displayed in exhibitions.
In 2004, after the Museum of Railway History was founded at the
Moskva-Rizhskaya railway station (affiliate of the Moscow Railway
Museum), the Russian National Society of Railway Amateurs donat-
ed the FD21-3125 locomotive to the Moscow Railway to be displayed
at the museum. The latest restoration was carried out in 2004 at the
Lyublino station motive-power shop.

Being a rare artefact (there are no more than 20 engines left on
the territory of the Russian Federation), the FD21-3125 locomotive
was one of the most powerful serially produced steam locomotives
in the USSR. At the time of its creation, the machine incorporated
a great number of scientific and technological advancements that

changed the Soviet school of locomotive engineering.

A. S. Nikolskiy
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py3080l naposo3 ®L]21-3125. CCCP. Bopowunoszpadckul napodo3Hsil 3a800. 1941 . FD21-3125 freight steam locomotive. USSR. Voroshilovgrad locomo-
Mys3eli MockoacKol cenesHol dopoeu (Mockaa) tive works. 1941. Moscow Railway Museum (Moscow)



Moaenb ToBapHoro
napoBo3a C TeHAEpOM
tina 0-3-0 cepumn «b»
N® 100 Kypcko-KuneBckoif
}Kesie3HOM aoporu

B 60-70-e rr. XIX B. camol pacnpocTpaHEHHOW KOHCTPYKLMEN TOBapHbIX
MapoBO30B Ha PYCCKMX ene3HblX fgoporax 6biiv naposo3sl Tuna 0-3-0,
BbINyCKaBLUMECA HEMeLKUM 3aBoAoM bopsura. [epBble NapoBo3bl 3TOro
TUna ctanu paboTtaTb Ha OTKpbITOM 5 ceHTAGPA 1866 . PAsaHcKo-Kos-
NOBCKOW rKene3Hol gopore. [1na BBeAeHHON B aKcnyaTaumio 15 Hosbps
1868 r. Kypcko-KuneBcKol enesHom goporu 3aBog bop3wra Beinyckan
napoBo3bl cepun «b» ¢ N2 100 no N2 152. C pa3geneHneM napoBo30B
Mo Ha3Ha4YeHWI0 Ha MACCarKMPCKUE W TOBapHbIe CTaiv 3aMeTHbI X KOH-
CTPYKTMBHblE OTNNYMA. ToBapHbIe NapoBO3bl MMeNM [Be, a Ha Irpy30Ha-
MPAMKEHHbIX JOporax € TAXKeSbIM NpoduneM Tpyu OBUNKYLLME KOJECHbIE
napbl. XapakTepHoOM 0COBEHHOCTBI0 3TUX MaLLUMH ABANOCH UCMOMb30Ba-
HMe OJHOKPATHOI0 pacLUMpeHMWA Napa, SKCLLEHTPMKOBbLIN Mapopacnpee-
NUTENbHBIN MeXaHW3M ¢ Kynucon AnnaHa. MoLLHOCTb TaKMX NapoBO30B
coctaBnAna okoso 200 f.C. NPU KOHCTPYKLMOHHOM CKOpOCTU 40 KM/u.
B panbHenweM napoBo3bl Tvna 0-3-0 ctanu BbiTeCHATLCA 6osiee MoLL-
HbIMW, C YeTblpbMA OBUMHKYLLMMWUCA KOMECHBIMW MapaMu, a COXpaHMB-
LUMICA MapK 1crnosb3oBasncA B MaHeBpoBol paboTe. lNocne BBeaeHUA
c 1 anBapsa 1913 r. B Poccun egmHbIx cepurii NapoBo30B BCe yCTapeBLUme
mMawwmHbl 0-3-0 nonyymnu, He3aBUCMMO OT BPEMEHM M MecTa MU3roToB-
neHuA, cepuio «T» (TpexnapKa). 3aTeM Ha4yanocb UX aKTUBHOE CrMCcaHue
N YHUYTOMEHWe, B pe3ynbTaTe Ha JaHHbIA MOMEHT B CETU Kese3HbIX 40-
por Poccum He COXpaHUIOCh HU OJHOIO TaKoro NMapoB03a, HET UX U B My-
3eAX Cpeam HaTypHbIX 06Pa3LL0B HKee3HO40POKHOM TEXHUKM.
CoxpaHuBLUancA Mofenb ToBapHoro napososa Tuna 0-3-0 cepum «b»
N2 100 Kypcro-KneBcKoi renesHol goporu 6bina nsrotoeneHa B 1875 .
Mwuxaunnom MBaHoBMYEM XUSIKOBLIM MPY Y4acTUM MacTePOBLIX 1 Y4YEHWUKOB
KoHoTonckmx MacTepckux Kypcko-KneBcKon enesHon Ooporu B Mac-
wrabe 1:6 HaTypanbHOM BenMYmMHbL. B 1875 . 6yayLumii MUHUCTP nyTein
coobLeHns Poccum KHA3b XUKoB paboTan HavasrbHUKOM CIyHKObl TAMU
Ha Kypcro-KureBcKoi renesHon gopore. He MMeBLUMI CrieLmanbHOro e-
Ne3HOO0POKHOro 06pasoBaHWA, XMIKOB NOYYU NPaKTUYECKMEe 3HaHUA
BO BpeMs paboTbl Ha CTPOUTENLCTBE U IKCMTyaTaLmm Hene3Hon Joporu
B l0:KHOI AMepuKe 1 Ciy*Kbbl Ha MAapOBO30CTPOUTENILHOM 3aBofe B AHr-
nur. CBOMMM 3HAHUAMM U OMbITOM OH BOCT0/1b30BasICA NpU U3roToBIEHUM
mMogenu. Mogdenb No3BoNIAET COCTaBUTL NPeACTaBieHUE 0 BHELLHEM BUAE,
dopMe, pasmepax U KOHCTPYKLIMM Y3/10B TakMX MapoBo30B, paboTaBLLIMX
B 60-80-x rr. XIX B. Ha poCCUINCKMX Kene3HbIX Aoporax. KpynHomaciuTa6-
HaA Mofenb ToBapHoro naposo3a cepum «b» N2 100 Tmna 0-3-0, npoTtotun
KoTopow 6bin nocTpoeH B 1868 r. Ha 3aBoae bop3wra B BepnuHe, ABnAeTcA
€OMHCTBEHHbIM BOCNPOU3BEAeHWEM U NpeacTaBAeT 60MbLLY LLEeHHOCTb.

W.A. TpyHosa
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MobEL oF 0-3-0-TYPE
SerRIES “B"” No.100
FREIGHT LOCOMOTIVE
WITH A TENDER FROM

THE KURSK-KIEV RAILWAY

Back in the 1960s — 1970s, the most popular design of freight loco-
motives used on Russian railways was represented by 0-3-0 locomo-
tives produced by “Borzing Locomotive Works” (Germany). The first
locomotives of this type were used on the Ryazan-Kozlov Railway
that was commissioned on September 5, 1866. “Borzing Locomotive
Works” produced the series “B” No.100-No.152 locomotives for the
Kursk-Kiev Railway, which was commissioned on November 15, 1868.
As distinction by the purpose (passenger and freight locomotives, for
freight locos prefix “T" was added in front of the locomotive number)
was introduced for locomotives, the difference in their designs became
notable. Freight locomotives had two (or three in heavy traffic lines with
difficult profile) driving wheel sets. These machines were distinguished
by a single steam expansion and eccentric steam distributor with Allan
die block. The locomotive capacity was about 200 hp, with design speed
of 40 km/h. Later, the 0-3-0 type locomotives were replaced with more
powerful machines with four driving wheel sets, while the remaining
ones were used in switching service. Upon introduction of unified lo-
comotive series in Russia since January 1, 1913 for all outdated 0-3-0
machines the “T" series was assigned (“three wheel sets”) irrespective
of the place and time of manufacture. Thereafter, they were actively
written off and destroyed; as a result there is not a single locomotive
of this type left in the railway network of Russia, or in the museums
among full-scale models of railway equipment.

A 1:6 scaled model of the 0-3-0 series “B” No.100 locomotive
from the Kursk-Kiev Railway was built in 1875 by Mikhail Ivanov-
ich Khilkov, assisted by the artisans and students of the Konotop
workshops of the Kursk-Kiev Railway. In 1875, the future Minister of
railways of Russia, Prince Khilkov was employed as general super-
intendent of motive power on the Kursk-Kiev Railway. Khilkov did
not have specialized railway education, obtained his practical knowl-
edge during his work at railway construction and operation in South
America and his employment in a locomotive works in England. He
used his knowledge and experience during fabrication of the loco-
motive model. The model is very accurate and represents a true copy
of the machines operated in that period. It allows one to understand
the appearance, form, size and design of assemblies of such steam
locomotives which operated in the 1860s — 1880s on Russian rail-
ways. The large-scale 0-3-0 series “B” No.100 locomotive model
whose prototype was built by “Borzing Locomotive Works" (Berlin)
is the only reproduction and a very valuable one.

I. A. Trunova



Muxaun Mearosuy Xunkoa (1834-1909)

Mikhail lvanovich Khilkov (1834-1909)

Modenb mosapHozo napososa ¢ mexdepom muna 0-3-0 cepuu «b» N 100 Kypcro-Kueackoli
Jcene3Hol dopoau. Macwmab 1:6. Poccus. KoHomoncKue MacmepcKue Kypcko-Kueackol
Jcene3Hol dopoau. M.U. XunKos npu ydacmuu Macmeposeix U y4eHuKos. 1875 e. Llenmpars-
HbIl My3el Jcene3HodopoxcHo20 mpaxscnopma PO (CaHkm-Ilemepbype)

Madel of the 0-3-0 series “B” No.100 freight steam locomative from
the Kursk-Kiev Railway. Scale 1:6. Russia. Konotop Workshops of
the Kursk-Kiev Railway. M. I. Khilkov, with assistance of artisans
and students. 1875. Central Museum of Railways of the Russian
Federation (St. Petersburg)



Moaenb
Tpanccubupckoro
aKcnpecca

17 Mapta 1891 r. 6bin usgaH Ykas umnepatopa AnexkcarHgpa lll o noctpoiike
«CMJIOLLHOM Yepe3 Bcio Cbmpb» enesHon goporu. Benukuin Cnbmpckumi
nyTb Npoxodun oT YenAabuHcka Ao Bnagueoctoka no Tepputopun Poccum
okono 7 000 KM m okono 2 500 KM no Tepputopun CesepHoro Kutaa. Ctpou-
TeNbCTBO 4OPOrv pasbunu Ha cregyloLume y4acTku: 3anagHo-Crnbumpckan,
CpepnHe-Cubupckasn, 3abankanbcKkan, Kpyrobaikanbckan, Kutancko-Boc-
TouHaA, Yccypuiickaa u AMypcKas »KenesHble goporu. lNocne oTKpbITUA
1 AnBapA 1899 r. npaBunbHOro OBuMKeHUA Ha CpedHe-CubMpCKOM Ke-
Ne3HoK gopore cTan XoauTb CKopbii CbMpckmin noesn (TpaHccMbUpcKuia
3KCMpecc); Ha NpeofosieHne paccToaHUA oT Mockebl o MpKyTcKa (oKoso
5500 KM) € OCTaHOBKaMW Ha CTaHLMAX MOe3[ 3aTpaymBas OKoM0 BOCbMU
C NMOJSIOBMHOM CYTOK. [locnie OTKPbITUA OBUMKEHWA Ha y4acTKe TUXBUH —
YepenoseL, — Bonorga — byt — BATKa cTano BO3MOHbIM OTMNPaBnATb
Kypbepckuit noesp 6ecnepecagoyHoro coobiueHus C.-Metepbypr — Up-
KYTCK, KOTOPbIA HAaX0AUIICA B MyTV OKOJ10 BOCbMM CYTOK.

B Cvbupckux noesgax 6bin NpUMeHeHbI «BCe HOBeWLLIMe ycoBep-
LLUEHCTBOBAHUA B [efle BarOHOCTPOWUTENbHOM TEXHWKM U KoMdopTan.
Moe3n dopMupoBanca U3 NATU BaroHoB: 6araKHbI BaroH C naporeHe-
paTopoM, BaroH MepBoro knacca — Ha 18 MecT 1 ABa BaroHa BTOPOro
Knacca — Ha 22 v 24 MecTa, BaroH-CasnoH C NnoMeLLeHneM Anqa oTabixa
naccaKmMpoB M BaHHOM KoMHaTol. Bce BaroHbl TpaHCCMBUPCKOro 3KC-
npecca UMenu AepeBAHHbIN Ky30B, YCTaHOBJIEHHbIN Ha 6anku U3 LwBen-
NepoB, K KOTOPbIM KPenuanchb ABYXOCHbIE TeneKu [MooHCo Ha NIOCKMX
peccopax C ABOMHbIM MofBeLUMBaHWeM; 0bopynoBanvcb TopMo3amu
BectuHraysa, onAa cuenneHvA NpUMeHANacb BUHTOBAA CTAMKA; UMe-
NN 3aKpbITble NEPexoHble MM0LLAAKM, NIECEHKM AJ1A CMYCKa Ha HU3KKe
nnatgopmbl. OcBeLLLaNNCh BaroHbl C MOMOLLbK 3/IEKTPUYECKUX CBETUSTb-
HWKOB, 060pYOBaNMCL NMOMeLLEHUA OA YMbIBaJIbHWKA U TyaneTa, BeH-
TUNALMA OCYLLECTBAANACH Yepe3 CreLuasbHble 0TBEPCTUA Ha KPbILLAX.

B 1903 r. MuHucTp nyTen coobuueHna M.U. XunkoB gan ykasaHue
HayanbHUKY MoCKOBCKO-KasaHCKOM KenesHon [Ooporu W3roToBUTb
Mofenb Cubupckoro noesga. CornacHo [OKYMeHTaM, COXpaHWBLUUM-
cA B LleHTpanbHOM rocygapcTBeHHOM WCTOPUYECKOM apxuBe CaHKT-
MNeTepbypra, mogenb BbinonHAnace ¢ 1903 no 1910 r. mactepckumum
MockoBcKo-Kypckon, Huseropogckon 1 MypoMcKo rKenesHbIX Jopor.
O MecCTe ee U3roToBJIEHWUA FOBOPUT U TabNMYKA, 3aKpeneHHana Ha nof-
MaKeTHUKe: «MocKoBckia MasHble MacTepckia M. K. H. u M. x.g.». Mo-
Jernb B Macwwtabe 1:20 To4HO oTparaeT BHelLHuiA Bu1g CubupcKoro no-
e3a 1 NpeacTaBAeT BHyTPEHHEE YCTPOMCTBO COCTaBa U3 NATM BaroHOB
KoHua XIX — Havana XX B.: MaccaXMpCKMX BaroHOB NepBOro 1 BTOPOro
KJlaccoB, BaroHa-canoHa, 6ararkHoro BaroHa. Mogenb TpaHccmMbupcKo-
ro akcnpecca, noctynuewaa B 1910 r. B My3en BegomcTBa nyTen co-
06LLeHNA MMeHU nMnepaTtopa Hukonas | (HbiHe — LleHTpanbHbIn My3eit
¥ene3HoJoporKHOro TpaHcrnopta P®), ABNAETCA YHUKaNbHOM, TaK Kak
B HacTosLLiee BpeMsl Nofo6HbIe BaroHbl HE COXPaHUIIUCE.

N.A. TpyHosa
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TRANS-SIBERIAN
EXPRESS TRAIN MODEL

On March 7, 1891, Emperor Alexander lll issued a decree ordering
construction of a “continuous railway through the entire Siberia”. The
Great Siberian Road ran about 7000 km from Chelyabinsk to Vladivo-
stok over the territory of Russia and about 2500 km over the territory
of Northern China. The construction of the railway was divided into
the following sections: West-Siberian, Mid-Siberian, Transbaikal,
Circum-Baikal, Chinese-Eastern, Ussuriysk, and Amursk Railways.
As regular traffic was launched on the Mid-Siberian Railroad upon
its commissioning on January 1, 1899, a long-distance express train
(Trans-Siberian express train) started its operation. The train cov-
ered the distance of about 5500 km between Moscow and Irkutsk in
8.5 days, including the stops at roadside stations. Upon commence-
ment of service in the section of Tikhvin — Cherepovets — Volog-
da — Buy — Vyatka, it became possible to use direct express train
service from St. Petersburg to Irkutsk which covered this distance
in about 8 days.

“All latest innovations in terms of carriage-building and com-
fort” were applied in Siberian trains. The train was made up of five
carriages: abaggage wagon with a steam generator, a first-class car-
riage with 18 passenger seats, two second-class carriages with 22
and 24 passenger seats, respectively, and a parlor car with a lounge
and a bathroom. All carriages of the Trans-Siberian express train had
wooden bodies installed on steel channel bars to which two-axle Po-
lonso bogies were attached on flat springs with double suspension;
the trains were equipped with Westinghouse brakes, screwed cou-
plings, enclosed vestibule platforms and ladders to enter low station
platforms. Wagon lighting was provided by electric lanterns; there
were premises for washing basins and toilets; ventilation was pro-
vided via special openings in the roofs.

In 1903, the Russian Minister of railways M. I. Khilkov ordered
the supervisor of the Moscow — Kazan Railway to fabricate a Si-
berian express train model. According to the documents available
at the Central Historical Archive in St. Petersburg, the model was
fabricated in 1903 - 1910 in the workshops of the Moscow-Kursk,
Nizhniy Novgorod and Murom railways. The plate attached to the
model support also witnesses the place of its manufacture: “Moscow
Main Workshops M. K. N. and M. railways”. The model, scaled 1:20,
accurately reflects the appearance of the Siberian express train and
represents the internal design of the train consisting of five carriages
at the end of the XIX century — beginning of the XX century: first- and
second-class passenger carriages, a parlor car and a baggage car.
The Trans-Siberian train model, which joined the collection of the
Emperor Nickolas | Railway Department Museum (today - Central
Museum of Railways of the Russian Federation) is unique because
such carriages have not survived.

I. A. Trunova



Modesns TpaHccubupcKozo aKcnpecca. BazoH-canoH

Model of Trans-Siberian express train. Parlor car

Modesns Tpaxccubupckoeo aKcnpecca. BazoH 2-20 knacca. Macwmab 1:20. Poccus. Mockos- Madel of Trans-Siberian express train. Second-class carriage. Scale
CKue 211asHble Macmepckue MocKoacKo-Kypckol, Huxcezopodckoli u MypomcKol JcenesHblx 1:20. Russia. Moscow Main Workshops of the Moscow-Kursk,
dopoa. 19031910 22. LleHmpaneHsll My3eli xcene3HodopoxcHo2o mpaxHcnopma PO (CaHkm- Nizhniy Novgorod and Murom railways. 1903-1910. Central Museum

[lemepbype) of Railways of the Russian Federation (St. Petersburg)



Mogensb cneynanbHoro
TOBapHOro ABYXOCHOIO
}KeNe3HoA0pO0KHOro
BaroHa ana nepeBo3Ku
}KHBOIi pbibbl

B aBrycte 1862 r. 6bi510 OTKPLITO ABUMHEHME Ha BCEM MPOTAXHKeHMM Moc-
KOBCKO-HW¥eropofcKon enesHown Jopory; B TOM e rogy Anf PeMOH-
Ta MOAOBWMHOIO cocTaBa Aoporu B . KoBpoBe MocTpounu BpeMeHHble
Mactepckue. C 1866 r. KoBpoBCKMe MacTepckme 3aHMManucb He TONbKO
PEMOHTOM, HO M MOCTPOMKOM ¥ese3HOLOPOXHHbIX BarOHOB CO6CTBEHHOM
KOHCTPYKLMW. TaM 6binn co34aHbl nepBble B Poccum naccarKMpcKume Baro-
Hbl C MHOMBWYaNbHBIM MapOBbIM OTOMJIEHNEM, CKOHCTPYMPOBaHbI U Mo-
CTPOEHbI CreupanbHble BaroHbl 4f1A NepeBo3KM HMBOM pblbbl, 6ararka,
a TaKrKe ToBapHbIN BaroH «<HOpManbHOMo Tuna». KoBpoBCcKKWe MacTepcKue
nepBbiMM B Poccum paspabotanu cucteMy BOAAHOMO OTOMJIEHMA B nac-
Ca¥KMPCKMX BaroHax, NOCTPOW/IN KNacCHble BaroHbl, TUMOBbIE AN1A BCEX
HenesHblx gopor Poccuiickol nMnepun. B Mactepckux dopMupoBanuch
1 OCHaLLLaNMCh NepBble BOEHHO-CaHUTapHbIe Noesa.

3a npepacTtaBneHHble nsgenua Ha CaHKT-MeTepbyprckon MaHydak-
TypHoit (1870) u MonutexHnyeckon (1872) BbicTaBKax MacTepckue Mno-
nyyYnnu pag BbICOKMX Harpag. B 1882 r. nocne yyactna B MocKoBCKoOM
MPOMBILLINIEHHO-XYOECTBEHHON BbICTaBKE C HECKOSIbKUMW LeCcATKaMU
3KCMOHATOB, Cpeau KOTOpPbIX HAaMBONbLUWIA UHTEPEC NMpPeacTaBAAanu Mo-
[esM BaroHoB, a TaKrKe MaKeT 34aHnA KoBpoBCKUX MacTepckmx MocKoB-
cKo-Hueropoackon renesHoln [oporu, NpaBo UCMOSb30BaHUA FOCY-
JapcTBeHHOro repba Ha NPoOyKLMN MacTepPCKUX ObliI0 [OMOSTHUTENBHO
noaTBEPHKAEHO.

Nocne oKoHYaHWA BLICTaBKM OMPEKTOP HUMHKEropoACKOM Hene3Hon
[oporv vHxeHep Pepbepr, B BeeHWM KOTOPOro Haxoaunucb KoBpos-
CKWe MacTepcKue, BbiLLes C NPedsiorKeHneM nepenatb pAf BbICTaBOYHbIX
3KcroHaToB NeTepbyprcKoMy UHCTUTYTY WMHXKEHepOoB NyTel coobLLeHus
nMnepatopa AnekcaHgpa |. lNo pelleHunto coBeTa MaBHoro obLuecTsa
POCCUMCKUX HenesHblx gopor (oT 6 okTAbpa 1882 r.) Mogenb cneuu-
anbHOro TOBApPHOIo [BYXOCHOMO BaroHa As MepeBO3KW HMBOW pbiObl
B YMCrie OpYrMx 3KCMoHaToB bblia nepefaHa B Aap MHCTUTYTY. B AHBa-
pe 1883 r. xpaHuTenb My3en UH:KeHep A. Hiobepr coobLumn aupeKTopy
WHcTUTyTa M.H. lepceBaHoBY 0 TOM, YTO MoAenu NMpUHATLI Ha y4veT. Ha
OaHHbI MOMEHT [BYXOCHble BaroHbl KOBPOBCKMX MacTepCcKMX, OTHOCA-
wmeca K 70-80 rr. XIX B., B NapKe pOCCUNCKUX Hefe3HbIX A0pOr U B My-
3eAX HaTYPHOM *KeNe3HOOOPOMHON TEXHUKM He CcoXpaHunucb. Mogenb
B MacLuTabe 1:10 u3 cobpaHusa LleHTpanbHOro My3es ¥ese3Ho40poKHO-
ro TpaHcrnopTta PO — eguHCTBEHHOE BOCMPOU3BeAeHME B CTpaHe, npea-
cTaBnsAeT cobol KOHCTPYKLMIO CreumanbHOro TOBapHOro [ABYXOCHOIMO
BaroHa AnA NepeBO3KM HMBOW pbibbl, BbIMyCKaBLUErocs Ha 6a3e nepBbIxX
B Poccum ToBapHbIX BaroHoB nepuoga 1870-x rr.

W.A. TpyHosa
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MoDEL oF

A SPECIAL TWO-AXIAL
FREIGHT WAGGON

FOR TRANSPORTATION
OF LIVE FISH

In August 1862, traffic was opened throughout Moscow-Nizhniy
Novgorod Railway and in the course of the same year, temporary
workshops were built to repair the railroad’s rolling stock in Kovrov.
Since 1866, the Kovrov Workshops were dealing not only with main-
tenance, but also with building of railway carriages of its own design.
The workshops created Russia'’s first passenger cars with individual
steam heating systems, specialized cars for transportation of live
fish, luggage cars, as well as regular freight cars. The Kovrov Work-
shops were the first in Russia to develop a water heating system
for passenger carriages, to build carriages of different classes which
were typical of all railways in the Russian Empire. The first ambu-
lance trains were made up and furnished in the workshops.

The workshops were awarded a number of high prizes for
their products at the St. Petersburg Manufactory Exhibition (1870)
and at the Polytechnic Exhibition (1872) and were granted the right to
apply an image of the state emblem to their products. In 1882, after
participation in the Moscow Industrial and Art Exhibition with several
scores of displays, among which models of railway carriages and
a model of the Kovrov Workshops building at the Moscow-Nizhniy
Novgorod Railway were of most interest, the right to put the state
emblem on their products was additionally confirmed.

Upon completion of the exhibition, the Director of the Nizhniy
Novgorod Railway, engineer Rerberg who supervised the Kovrov
Workshops proposed to hand over a number of exhibits to the St.
Petersburg Alexander IIl Institute of Railway Engineers. By decision
of the Central Society of Russian Railways dated October 6, 1882,
the model of a special freight two-axial wagon for transportation of
live fish was donated to the Institute. In January 1883, the museum
curator, engineer A. Nueberg, informed the director of the institute,
Mr. M. N. Gersevanov, that the models were taken over. Currently,
there are no two-axial wagons manufactured by the Kovrov Work-
shops in the 1870s — 1880s remaining in the Russian railway net-
work or in museums among full-scale models of railway equipment.
The model from the collection of the Central Museum of Railways of
the Russian Federation, scaled 1:10, is the only reproduction of a spe-
cial freight two-axial wagon for transportation of live fish which was
produced on the basis of Russia’s first freight carriages produced in
the 1870s.

I. A. Trunova



Modesns cneyuanbH020 MoBaPHO20 ABYXOCHO20 HCeNe3HOO0PONCHO20 Ba20HA 0151 NePeBO3KU
Jcugoll pelbsl. Macwmab 1:10. Poccus. Kospoackue macmepcrue MockogscKo-Hudicezopod-
cKol cene3Hol dopoau. 1882 a. LleHmpanbHbIl My3eli Jcee3H000poACHO20 MpaHcnopma
P® (CaHkm-llemepbype)

Madel of a special two-axial freight waggon for transportation of
live fish. Scale 1:10. Russia. Kovrov Workshops of the Moscow-
Nizhniy Novgorod Railway. 1882. Central Museum of Railways of the
Russian Federation (St. Petersburg)



Mopenb BxoaHoro
KpacHOro NoBOPOTHOrO
AUCKA

Ha nepBbIx rKenesHblx goporax Poccuv OnA opraHvsauum OBUMKEHUA
1 obecneyeHuns 6e30MacHOCTU NPUMEHASIACh HKee3HO40POKHaA CUrHa-
NN3aLMA: CHavana pydHble cUrHambl — CBUCTKK, dnarn u doHapu. Mo
Mepe pasBUTUA CETU Hele3HbIX JoPOr U YBeIMYeHUA MHTEHCUBHOCTM Mne-
PeBO30K MOABWUJIUCE MNOCTOAHHBIE CTAaHLMOHHbIE CUrHANbI, PEryNIMpoBaB-
LLME OBUMKEHME M0e340B, — BXOOHbIE KpacHbIE U 3efieHble ONCKU. Briep-
Bble OHW 6binn ycTaHoBneHbl B 1859 r. Ha C.MeTepbypro-BapLuascKoit
yenesHon gopore. KpacHble OUCKM NpUMEHANUCH OBYX BMOOB: HEMog-
BUMKHbIE M Hanbosiee pacrpocTpaHeHHble MOBOPOTHbIE. BxogHoM noBo-
POTHbIV OUCK NpeacTaBnsan cobon KenesHylo CTOMKY (BblcoTon 3,54 M)
C HEMOOBUMKHBIM KeNle3HbIM KPYroM, OKpaLLeHHbIM C OOHOW CTOPOHbI
KpacHbIM LIBETOM, a C Apyron — 6enbIM. [J1CK BMecTe Co CTOMKOM NoBo-
pauuBanca Ha 90°. [1McK, NoBepHYTbIA KpPacHOM MIOCKOCTBI0 K noesny,
Bblparkan TpeboBaHWe OCTaHOBKW; OMUCK, CTOALLMI MapanienbHo mnyTu,
paspeLuan BXOf Noe3Aa Ha cTaHumio. KpacHble OUCKM yCTaHaBNMBanu1Ch
nepen BXxoaHou cTpenkomn Ha pacctoaHum 10-100 carkeHel, B 3aBUCUMO-
CTM OT MECTHbIX YC/10BUI; Nepen HMMU Ha pacctoaHumn 200-300 cakeHen
yCTaHaB/IMBaNuUCh 3eJieHble OUCKU — «JarbHWe NpeaesibHble CUrHasnbl»,
KoTopble TpeboBan yMeHbLLEHUA CKOPOCTU Noesfa.

MepBbIM [OKYMEHTOM B 06nacTv CUrHanmMsauuu, o6s3aTesibHbIM
ONA BCex ¥enesHbix gopor Poccuun, ctano «lonoxeHne o curHanax Ha
YKenesHbIx foporax», yTeepxaeHHoe 31 auBapa 1873 r. MUHUCTpOM ny-
Ten coobLeHuns rpadom A.M. Bo6PUHCKMM; OCHOBHBIM CUrHaNbHBIM NpU-
60pOM BbIT NPUHAT BXOOHOW KpacHbI AucK. K 1892 . 3TUMM curHanamu
6b1110 060pyaoBaHo 16 enesHblx Jopor cTpaHbl. OHW NPUMEHANUCH 40
Hayana XX B., BNOCNeACcTBMMN Obl/IM 3aMeHeHbl ceMadopaMi.

Mogenb BXOOHOMO KpacHOro NMoBOPOTHOIO OWUCKA, U3roTOBMEHHas
B 1873 r., ABNAeTCA 04HMM U3 Hanbosee LeHHbIX NPeaMETOB KOMJIEKLMM
CUrHanoB B cobpaHuu LieHTpanbHoro My3es Hene3Ho40pOXHHOM0 TpaHCc-
nopTta P®. OHa COCTOMT U3 CTOWKM, BLINOSIHEHHOM U3 MeTanna 6esoro
LBeTa, C NPUBapeHHbIM K Hel OUCKoM (amameTpoM 110 MM), oKpalleH-
HbIM C O[IHOM CTOPOHbI KPaCHbLIM LIBETOM, C ApYroi — 6enbiM ¢ 0TBEpPCTU-
eM B LeHTpe. 06L1anA BbicoTa Modenu — 610 MM. B MecTe coeguHeHKA
CTOMKWN C OCHOBAaHWEM YKpEerieH NoBOPOTHbLIM pblvar U YCTPOMUCTBO ON1A
3aKpernyieHns pblyara B BUOE HEMOSIHOMO MOJyKosbLa, COCTOALLEro U3
[OBYX CEKTOPOB C YETbIPpbMA LUTLIPAMM U OBYMA oTBEpCTMAMU. Mogenb
B MacwTabe 1:5 BbinonHeHa K.O. OutpuxcoHoMm B OU3NKO-MeXxaHW4ye-
CKOM 3aBefieHMK Ha bonbluon MewaHckon (r. CaHkT-TeTepbypr) u no-
JapeHa My3elo n3obpeTaTesieM «CUCTEMbl PYCCKOro pblyara» MapKkusoM
Faton ge ®opsuneM. Mofenb BXOOHOMO KpacHOro AMCKa — ¢parMeHT
mogenu «CucteMa pyccKkoro pblyara 4sa nepeBofa CTpesioK Ha eses-
HbIX [Oporax» — HaxofuTcA B My3ee yx<e 6onee 130 et u ABnAetca
€OMHCTBEHHbIM COXpaHMBLUMMCA 06pasLIOM MepBOro MOCTOAHHOMO CUr-
Hana, NPMMeHABLLErocA Ha ¥ene3Hbix Joporax Poccum.

J1.M. JlacmoyKkuHa
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RED ARM SEMAPHORE
SIGNAL, A MODEL

Hand signaling, including whistles, flags, and lanterns was initially
used on the first Russian railways to streamline service and ensure
safety. As the railway network kept growing and the traffic load kept
increasing, fixed station traffic control signals appeared, i.e. red and
green semaphore discs. They were first introduced in 1859 on the
St. Petersburg-Warsaw Railway. There were two types of red sema-
phore discs: fixed and turning discs, the latter ones being most popu-
lar. A semaphore disk consisted of a steel post 3.5 — 4 m high with
a fixed steel disc painted red on one side and white on the other side.
The disc could rotate 90° together with the post. The red side of the
disc facing the train means request to stop; the disc positioned paral-
lel to the track allowed entering a station. Red discs were installed
upstream of the entrance switch at a distance of 10-100 fathoms
depending on local conditions; in front of them, at a distance of 200-
300 fathoms, green discs were installed (‘remote limiting signals”),
which requested that trains reduce their speed.

The first document related to signaling was “Provisions on
railway signaling” which was mandatory for all railways. It was
approved on January 31, 1873 by the Minister of railways, Count
A. P. Bobrinskiy. Red disc was accepted as the basic signaling de-
vice. By 1892, 16 of the country’s railways were furnished with these
signals. They were used up to the beginning of the XIX century; they
were later replaced with electrical semaphores.

The red arm semaphore signal model manufactured in 1873
is one of the most valuable items in the collection of the Central
Museum of Railways of the Russian Federation. It consists of a post
made of white metal with a disc (diameter 110 mm) welded to it,
painted red on one side and white on the other side, with a hole in the
center. The total height of the model is 610 mm. At the junction point
between the post and the base, there is a turning lever with a fixing
incomplete D-ring which consists of two sectors with four rods and
two holes. The model, scaled 1:5, was made by K. F Ditrichson at the
Establishment for Physical and Mechanical Engineering situated on
Bolshaya Meshchanskaya Street in St. Petersburg and donated to
the museum by the inventor of the “Russian Lever System”, Mar-
quis Guy de Forville. The red arm semaphore signal model is a frag-
ment of the “Russian Railway Switch Operation Lever System” model
and has been at the museum for more than 130 years: it is the only
surviving specimen of the first permanent signal used on Russian
railways.

L. M. Lastochkina



Modesns 8x00H020 KpacHo2o nosopomHo2o ducka. Macwmab 1:5. Poccus, CaHkm- Red arm semaphore signal, a model. Scale 1:5. Russia, St. Pe-
[lemepbype. Du3uKo-MexaHu4ecKue macmepckue Ha bonbwol MewaHckod. K.@. Jum- tersburg. Establishment for Physical and Mechanical Engineering
puxcoH. 1873 2. LlenmpaneHeiii My3el xcene3HodopoxcHo2o mpaHcnopma PO (CaHkm- on Bolshaya Meshchanskaya Street. K. F Ditrichson. 1873. Central
lemepbype) Museum of Railways of the Russian Federation (St. Petersburg)



INeKTpUYeCcKnii 3BOHOK
¢upMbl «Bebb-TomMncon»

CucteMa aneKTPOXKe30BOM CUrHanmM3aumm, NpUMEHSBLLIAACA B KOHLe
XIX B. Ans perynupoBaHus OBUKEHUA N0e30B Ha O4HOMYTHbIX Nepero-
Hax, bblna nsobpeteHa B 1886 r. B AHuK. Bnepsble B Poccun anekTpo-
Hesnosylo cuctemy pupMbl «Webb & Thompson» («Be66-ToMncoH»),
MoSyYMBLLYIO pacripoCTpaHeHWe BO MHOMMX CTpaHax Mupa, MpUMEeHWUsu
B 1895 r. Ha MockoBcKo-KasaHcKol enesHon gopore. K 1914 r. anna-
patamu ¢pupMbl «Beb66-ToMncoH» bbino ob6opynoeaHo 28 000 KM Kernes-
HbIX JOPOr — OKOJ0 MOI0BMHbLI 0OHONYTHLIX Aopor Poccun. B 1927 r.,
rocse paspaboTku 1 BHEAPEHWA BblAAOLLMMCA NPaKTUKOM-U306peTaTe-
nem [.C. Tperepom (1883-1961) oTe4eCTBEHHOM CUCTEMBI, 3aKynKa an-
napaTtoB B AHMUM bblf1a NpeKpaLleHa, Ho B HE6OMBLLOM KOSIMYeCcTBe OHU
eLLle aKcnyaTupoBanucb Ao KoHua 1950-x rr.

Kamabli neperoH obopynoBanca OBYMA 3/EKTPOMKE3/0BbIMM an-
rapaTaMmM C KOMIJIEKTOM }KEe3/10B, MpW anmnapaTax ycTaHaBnMBaiUChb
LOMOHUTESIbHbIE NPUOOPbI: INEKTPUYECKMI 3BOHOK, HOHOMOP U MHOYK-
Top. HHe3n, BpyYeHHbIM MaLWMHWUCTY, faBas NpPaBo Ha 3aHATUE NeperoHa.
M3Bneyb ¥e3n 13 anmnapata MOXHO BbIfio TOMIBKO C COrTacus CUrHanm-
CTa cocefHel cTaHLuMW. Bbi30B oCyLLEeCTBAANCA C NOMOLLb0 MHAOYKTOpa
N 3M1EeKTPMUYECKOr0 3BOHKA. Ha MpOMeryTOYHbIX CTaHLMAX YaLlm 3BOHKU
ONA CoCcefHUX NeperoHoB Bbl6Mpanucb pasHoi Gpopmbl, YTObbI MO TOHY
3BOHKa onpeenAThb, C KAKOro NneperoHa naeT cUrHar.

B Hauane XX B. 3BoOHOK ¢pupMbl «Beb6-ToMmncoH» noctynun B Lien-
TpasnbHbIA My3€el *ene3HO40POoXHOro TpaHcnopTa Poccumn B KoMMneK-
Te CUCTEMbl 3JIEKTPOME3NIOBOM CUIrHanM3aLmMKu, COCTOALLEN U3 OBYX
annapaTtoB ¢upMbl «Beb6-ToMncoH» 6onbluoro Tvna, ¢ ¢oHonopa-
MW, 3BOHKaMn U MHOyKTopamu. [lo nepedayn B My3el cucTeMa 3Kc-
nnyaTMpoBanacb Ha cTaHumMuM KeMb MypMaHCKOWM enesHoW [oporu.
BxogALume B KOMMMIEKT YCTaHOBKM NpUBOpbl U3roTOBMIEHb! HA 3aBoae
«Railway Signal Comp. Ltd.» B Jlusepnyne (AHruMA). IneKTpu4ecKmn
WHOYKTOPHbIN 3BOHOK dUpMbl «Beb66-ToMMNCOH» COCTOUT U3 OBYX 3/1eK-
TpoMaruutoB anvHon 105 MM 1 anameTtpom 40 MM. OHU coefMHeHbI
YKENEe3HOW NNacTUHOW, NPUKPErJIEHHOM C MOMOLLbI0 MEeTaslsInyeckoro
yrosika K 360HMTOBOM KOMMYyTaLMOHHOW OocKe. Ha KoMMyTaLMoHHOM
LOCKe 3aKpernjieH fKopb, COEAMHEHHbIA C MOSOTOYKOM LWMHOPU-
yeckoi GopMbl U MPYHKUHON. MeXaH13M 3BOHKA 3aKpbIBAETCA KpbiLl-
KOM M3 KpacHoro gepesa, COCTOALLEN U3 ABYX pa3beMHbIX YacTen. Ha
60s1bLLUOI YacTU KPbILLKM YKpensieHa Yalleyka 3BOHKa, U3roToBMeHHanA
M3 MeTasfa *esiToro LiBeTa B BUAe yCceyYeHHoro KoHyca. Bropas vactb
KpbILLKM BCTaBAETCA B Ma3bl NepBOI YacT W 3aKpensifeTca AByMs no-
BOPOTHbIMM MEeTaIMYeCKMMU MNIAaCTUHKaMK, BbIMOSIHEHHBIMU B BUe
NINCTLEB.

YHUKaNbHasA KoNneKLMa YCTPOUCTB CUrHaNmM3aLmu, LLeHTpanmsawmm
1 BNIOKMPOBKK U3 cobpaHusa LieHTpanbHOro Mysen *Kefe3Ho40pPOoHKHOro
TpaHcrnopTa Poccum BRoYaeT 6onee 250 Mofeneit U HaTypHbIX 3KCMo-
HaToB. Ocoboe MecTo B Hell 3aHMMalOT eAUHCTBEHHbIE COXpPaHUBLUMECSH
06pasupbl annapaTypbl 37EKTPOXE3NIOBON CUrHANM3aLUMM aHITIUIACKON
¢upMbl «Beb6-ToMncoH», KoTopana bonee 40 neT npuUMeHANach Ha *e-
nesHbIx goporax Poccun.

J1.M. JlacmoyKkuHa
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“WeBB-THOMPSON”
ELECTRIC BELL

The staff system used at the end of the XIX century to regulate train
traffic in single-track station-to-station blocks was invented in Eng-
land in 1886. The Webb & Thompson staff system which was widely
spread in many countries of the world was first used in Russia in
1895 at the Moscow-Kazan Railway. By 1914, 28000 km, i.e. about
half of Russia’s single-track railways were furnished with Webb &
Thompson devices. In 1927, upon development and implementa-
tion of the Russian system by the prominent practical inventor D.
S Traeger (1883-1961), the procurement of these devices in the UK
stopped but a small number of them were still in operation up until
the end of the 1950s.

Each block was furnished with two staff devices and a set of
staffs; the devices came complete with additional equipment: an
electric bell, a phonophore, and an inductor. The staff handed over
to the locomotive engineer gave him the right to occupy the block.
The staff could be taken out from the device only with consent of the
signal operator from the neighboring station. A call was realized by
means of inductor and electric bell. In wayside stations, the bell cups
had different forms to enable distinguishing between the signaling
blocks by their ringing tones.

At the beginning of the XX century, the Webb & Thompson bell
entered the collection of the Central Museum of Railways of the Rus-
sian Federation as part of a staff system consisting of two Webb &
Thompson devices (big type) with phonophores, bells and inductors.
Before it was handed over to the museum, the system had been in
operation on the Kem station of the Murmansk Railway. The devices
included in the set are made by Railway Signal Comp. Ltd., Liverpool
(UK). The Webb & Thompson magneto bell consists of two electric
magnets (diameter 40 mm, length 105 mm). They are interconnect-
ed with an iron plate fixed on a hard rubber plug board by a metal
angle bar. There is a reed attached to the plug board which is con-
nected with a cylindrical hummer and a spring. The bell mechanism
is covered with a mahogany cover consisting of two separable parts.
The conoidal-shaped bell cup made of yellow metal is fixed on the
bigger part of the cover. The second half of the cover is inserted in the
grooves of the first half and fixed with two rotatable foliage-shaped
metal plates.

The unique set of signaling, centralization and blocking de-
vices from the collection of the Central Museum of Railways of the
Russian Federation includes more than 250 models and full-scale
specimens. The only available specimens of the Webb & Thompson
staff system devices which were in operation on Russian railways for
more than 40 years take a special place in the collection.

L. M. Lastochkina



Inexmpuyeckuli 360HOK pupMel «Bebb-TomncoHx». Anenus, Jlusepnyns. Qupma «Webb & “Webb-Thompson” electric bell. UK, Liverpool. “Webb & Thompson”.
Thompson». Korey XIX 6. LlenmpaneHeili My3el scene3HodopodcHo20 mpaHcnopma PO End of the XIX century. Central Museum of Railways of the Russian
(CaHkm-llemepbype) Federation (St. Petersburg)



KontponbHbiii npubop
cucrembl lipotaceBnya

Ha nepBblIx enesHbix goporax Poccumn gBuMKeHWe noesnos perynupo-
Basl0Cb TOJIbKO C MOMOLLbI0 PACNCaHUA, HO MO Mepe Pa3BUTUA CETU He-
ne3HbIX [OpOor AfA KOHTposiA 6e30MacHOCTU ABUMEHUA HaUYMHAIOT BBO-
OUTbCA BNOKMPOBOYHbIE c1cTeMbl. B 1878 . no MHMUMaTUBe anpeKTopa
HukonaeBckoi renesHon goporu N.®. KéHura Ha yyacTke MeTepbypr—
Bonoroe npoTArKeHHOCTbI0 294 BepCThl Hbi1a NOCTPOEHa NepBas OBYX-
nyTHaA roslyaBToMaTnyecKas 6510KkmpoBKa JlapTura, Tecca u MprogoMa.
MeperoH fenunnca Ha y4acTku 6/10K-NocTaMu, Ha KOTopbIX YCTaHaBIMBa-
NUCb OBYKpbIIble anieKTpoceMadopbl C peLleTyaTbiMy MayYTaMu OiVMHOM
8-12 M. KpacHbIM KpblrioM ceMadopa nofaBasnmcb CUrHasbl MALLMHAUCTY,
cepbiM — AerypHoMy no 6510k-nocty. Cemadopbl coceHUX NMOCTOB CO-
€VHANUCD SNEeKTPUHECKOW NTMHMEN N HAXOAMIIUCE BO B3aMMHOW 3aBUCK-
MocTu. BloKkMpoBKa bbina ycTpoeHa no ABYXMNpoBOAHON cUCTEME U pabo-
Tasna Ha NoCTOAHHOM TOKe.

TAenble KNMMaTUYECKUE YCITIOBUA HA PYCCKMX MENe3HbIX Oopo-
rax He MO3BOJIANN YCTaHOBUTb 3/1IEMeHTbI 6aTapel B ALLMKaX Hernocpes-
CTBEHHO Yy ceMadopHOoM MayTbl. [0 NPeanorKeHn0 HHKeHepa NyTen co-
06LLeHMA, HaYanbHWKa Cryobl Tenerpada HuKonaeBCKoOM KenesHoMn
goporn BukeHTns XpusoctoHoBu4a [NpoTaceBuya ynpaBreHWe ceMa-
dopamu npu cucteMe Jlaptura 661710 NepeHeceHo B CTaHLMOHHBIE UK
MoCTOBble 3aHWA, e CTasIu yCTaHaBNMBaTh 6aTapen U 6/T0KUPOBOYHbIE
npunbopbl. KoHCTpYKLMA NOCTOBLIX NpMbopoB bbina paspaboTaHa Take
B.X. MpoTaceBuyem.

KoHTponbHbI npubop cucteMbl MpoTaceBuya npegHasHadeH ans
nogayvun onTUYECKMX U aKyCTUYECKUX CUIFHAMOB B NMOMELLLeHME OeypHO-
ro No cTaHuMM 1K no 6noK-nocTy. B BepxHel YacTn npubopa nomeLLeH
MoSIAPU30BaHHbINA MarHWUT, COCTOALLIMM M3 ABYX KaTyLLUEK MHOYKTUBHOCTU.
BHyTpu cepeyHMKa 3eKTpoMarH1Ta NpoxoamT 0Cb, Ha KOTOPYIO TyMbIM
KOHLLOM HacarKeH AIKopb; 0Cb AKOPA MPOXOAMT CKBO3b OTBEPCTME B Me-
TaNIMYecKon MnnacTMHe WM 3aKaH4MBaeTCA ceMadopHbIM KpbUIbILLKOM,
NMpYHUMAIOLLMM Mof OEeNCTBMEM TOKa [OBa MOJIOMKEHWUA: rOpU30OHTasb-
HOe — «MyTb 3aHAT» U OMyLLLEHHOe NoA YroM 45° — «nyTb cBo60eH»,
MOBTOPAA MoKasaHuA nyTeBoro ceMadopa. B HuKHeN yactn npubopa
MoMeLLLeH MOCTOAHHBIN 3/IeKTPOMAarHWUT, COCTOALLMIN M3 OBYX KaTyLUeK
WHOYKTUBHOCTW LA MOSTyYEHUA 3BOHKOBbLIX CUIHANOB U COeANHEHHbIN
¢ 6oVKoM 3BoHKa. K Kopnycy npubopa Haf OKOLLKOM NpUKpenieHa Me-
Tannuyeckas Tabnuyka ¢ Hagnucblo: «KoHTponbHbIM Npubops B.X. Mo-
poTaceBuya ucrion. A. u I". MNpokone C.lMNeTepbyprb».

B cobpaHuu LieHTpanbHoro My3es ¥efie3Ho40pOrKHOMO TpaHCropTa
P® xpaHATCcA OBa KOHTPOSbHBLIX Npubopa cucTeMbl MpoTaceBuya, aKc-
nnyatupoBaBLumeca ¢ 1879 no 1906 r. Ha HnkonaeBCcKou *enesHom 0o-
pore Mpu yCTPOCTBe MepBOWi NoJTyaBToMaTnyecKol 610KnpoBKK B Poc-
cum cucteMbl JlapTtura, Tecca u MpiogoMa. 3To pegKue CoxpaHUBLUMECA
06pasubl 3MEKTPOTEXHUYECKMX MPUMOOPOB, pa3paboTaHHbIX PYCCKUMMU
WH}KeHepaMmu O1A obecneyeHnss KOHTPONA ABUMKEHWA MOe3J0B Ha He-
nesHbix goporax Poccun B KoHLe XIX — Havane XX B.

J1.M. JlacmoyKkuHa
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PROTASEVICH'S
SYSTEM CONTROLLER

Timetable was the only means to control train traffic on the first
Russian railways. As the railway network kept growing, however,
blocking systems were introduced for safety control. In 1878, upon
initiative of the Director of the Nikolayev Railway I. F. Koenig, the first
two-track semi-automatic blocking system (Lyartig, Tess, Prue-
dome) was built on the 294 km St. Petersburg-Bologoye segment.
The segment was divided into blocks by block posts (interlocking
signal boxes) with two-winged electric semaphores on lattice tow-
ers 8-12 m high. The red semaphore wing was used to provide sig-
nals to the locomotive engineer and the grey one — for signaling to
the block post duty operator. The semaphores of neighboring block
posts were interconnected with an electric line and were interdepen-
dent. The blocking system was based on a DC two-wire system.

Harsh climatic conditions on Russian railways did not allow
installing battery elements in close proximity of the semaphore
tower. Proposed by the railway engineer, Director of the Telegraph
Service of the Nikolayev Railway, Vekentiy Khrizostonovich Protase-
vich, the Lyartig semaphore controls were moved to the station (or
block post) buildings in which batteries and blocking devices were
installed. V. Kh. Protasevich also designed the block-post devices.

The Protasevich's system controller is intended to transmit
optical and audio signals to the station- or block-post duty opera-
tor. In the upper part of the system controller, a polarized magnet
consisting of two inductance coils is fixed. There is an axle inside the
electromagnet'’s core on which a blunt end of the reed is fitted; the
reed axle runs through a hole in a metal plate and terminates with
a semaphore winglet, which takes one of the two positions under
the influence of electric current: horizontal position — “track oc-
cupied”, lowered by 45° — “track free”, thus repeating the position of
the track semaphore. In the lower part of the system controller there
is a permanent magnet consisting of two inductance coils to receive
audio signals, which is linked to the bell hummer. The controller’s
housing is provided with a metal plate above the window with the
following inscription: “System controller of V. Kh. Protasevich, made
by A. Prokope and G. Prokope, St. Petersburg”.

In the collection of the Central Museum of Railways of the
Russian Federation there are two Protasevich’s system controllers
which were used 1879 to 1906 on the Nikolayev Railway for the
establishment of the first two-track semi-automatic blocking sys-
tem (Lyartig, Tess, Pruedome). These are rare surviving specimens
of electric devices developed by Russian engineers for train traffic
control on Russian railways at the end of the XIX — beginning of the
XX centuries.

L. M. Lastochkina



KonmponeHeili npubop cucmemsi B.X. [lpomacesuya. Poccus, CaHkm-[Temepbype. Protasevich’s system controller, Russia, St. Petersburg, A. Prokope
A. u T lTpokone. Korey XIX 8. LleHmpanbHbil My3eli Jcene3HodopoxcHo20 mpaHcnopma PO and G. Prokope. End of the XIX century. Central Museum of Railways
(CaHkm-llemepbype) of the Russian Federation (St. Petersburg)



Maker 3MeuHoropckoro
pyaHuKa obpasua 1770 r.

Bo BTopon nonosuHe XVIII — Havane XIX B. 3MeMHOropcKuii pygHuUK —
KPYMHeWLLIMIA NoCcTaBLUMK cepebpAHoM pyabl Ha AnTae, OH 3aHUMan Tak-
¥e nepBoe MecTo B Poccuu 1 no BbinsiaBke cepebpa. B vectb cTonetus
ropHoro gena Ha Antae B 1820-e rr. no pacnopsaxeHuio HavasnbHWKa
oKpyra KosbiBaHo-BocKpeceHCKMX 3aBOJ0B M TOMCKOIO MparKaaHCKoro
rybepHatopa lNetpa Ko3sbMuya @posnosa (1775-1839) 6bina ocHoBaHa
KOMMeKUMA MoJesiel MOpPHbIX MAlUMH U MeXaHWU3MOB, MOKa3biBaBLLMX
NCTOPUIO Pa3BUTUA TEXHUKM Ha NpeanpuATUAX oKpyra. OHa U HECKOMbKO
OpYrnX KOMJIEKLMI, CO3AaHHBIX UM U JOKTOPOM MeAMLMHbI, HaTypanu-
CTOM, U3BecTHbIM uccneposateneM Antaa OpuaprxoM Bunbrensmosu-
yeM [€ébnepom (1781-1850), B 1823 r. 6bINM HasBaHbl BapHaynbCKUM
My3eeM. MogenbHbIN oTAen My3ed, HapAdy ¢ MyseeM [OpHOro Kopryca
B CaHKT-leTepbypre, obnagan yHWKasnbHbIM cobpaHMeM Mo UCTopun
ropHon TexHukM XVIII — Hauvana XIX B., cornacHo Katanoram 1836 r.,
HacuMTbIBaBLLUMM 43 Mogenu. bonbluas YacTb MofenbHOro cobpaHmsa —
16 Mogenen — oTHocmnack K 3MEMHOMOPCKOMY PYyAHUKY. M3 HUX 4 Mo-
Oenv NnoKasblBanu cTpoeHne 3MenHOM ropbl U pyaHUKa.

B cobpaHun AnTaickoro rocynapCTBEHHOrO KpaeBeOqeckoro
My3ef COoXpaHunuUcb co3faHHble B 1820-e rr. nATb Mogenen (caman
M3BeCTHaA — Mogesb napoatMocdepHoi MawunHbl W.A. MonsyHoBa
npoekTa 1763 r.) n MakeT 3MeMHOropcKoro pyaHuKka obpasua 1770 r.
Maket B Macwutabe 1:100, BbinonHeHHbIV B 1827 r., nokasbiBaeT 3Mme-
WHOFOPCKMIM PYOHUK Mo cocToAHuo Ha 1770 r.: moBepxHOCTb C pas-
NINYHBIMW NOCTPOMKaMK (KOHHBIMU pyAoNogbeMHUKAMM, Ka3apMoW,
YyriaHOM [7A FOpHbIX MHCTPYMEHTOB, capaeM AnfA AepeBAHHbIX npuna-
COB W [p.), a TaKkKe [o6bldy pyabl pasHOCOM M MOA3EMHbLIM CroCo60oM.
MoaseMHble BbipaboTKK (8 ypoBHeN) NoKasaHbl B paspese. Ha Tbiib-
HOW cTopoHe HaxogAaTcA 187 AyeeK, nMpedHasHayYeHHbIX ANA 3KCMo-
HMPOBaHWA 06pa3L,oB MOPOL M MPOAYKTOB FOpPHOMETANYPruiecKoro
npousBogcTea. Co3gatesnieM Mofenen, CBA3aHHbIX CO 3MEUHOTOPCKUM
1 TanoBCKUM pyOHUKaMM, B TOM YMCIIe U MaKeTa, CTas KyHCT-LuTenrep
BonogumupoB, paboTaBLumMii Ha 3MEMHOMOPCKOM pyaHMKe. Ha oaHHbIN
MOMEHT KaKMX-Nnb0o CBELEHWUN O ero U3HU U OeATeNIbHOCTU He 06-
Hapy*KeHo; MoJesiel U MaKeToB, U3roTOB/IEHHbIX B NMepBOI NOOBUHE
XIX B. 1 noKasbiBawLLMX 3MEMHOTOPCKUIN PYOHWK, B APYrMX My3€eMnHbIX
cobpaHUsAX He BbIABIIEHO.

MakreT 3MenHoropcKoro pygHuka obpasua 1770 r., eaMHCTBEHHOE
BOCNpOuU3BefeHNe B CTPaHe, JeMOHCTPUPYET BHECEHME CYLLeCTBEHHbIX
M3MEHEHWI B TEXHONIOMMIO FOPHOO06bIYM — MPOXOXHAEHUE MECTOPOK-
[OEHUA He B NierayeM, a B BUCcAYEeM 60Ky. OCO6EHHOCTM reosIorMyeckoro
CTpoeHus, penbeda U peyHor ceT 3MeMHOroOpCKOro MeCcTopoMKaeHUs
06ycnoBuM NpUMEHEHNe YHUKaSbHbIX UHHEHepPHbIX peLleHun 1 pea-
NN3aumio BbICOKO3ODEKTUBHBIX TEXHUYECKUX OOCTUMEHUA B 06racTu
rMOPOTEXHUKM, MEXaHM3aLLMKN FOPHBIX PaboT, 3aHABLUMX [OCTOMHOE Me-
CTO He TOJIbKO B OTEYECTBEHHOW, HO M MUPOBOM UCTOPUM FOPHO3aBOA-
CKOro gena.

10.A. Abpamosa

62

MoDEL OF THE ZMEINOGORSK
MINE DATING BACK T0 1770

At the turn of the XIX century, the Zmeinogorsk mine, Altay’s lar-
gest silver ore supplier, was also Russia’s No.1 manufacturer of
silver ingots. In the 1820s, to celebrate the centennial anniversary
of mining in Altay, the head of the Kolyvano-Voskresensk indus-
trial district and the civil governor of Tomsk, Pyotr Kozmich Frolov
(1775-1839), ordered to put together a collection of models of min-
ing machines and mechanisms demonstrating the history of techno-
logical development at the district mining enterprises. In 1823, this
and a number of other collections created by Frolov in collaboration
with the doctor of medicine, naturalist and famous researcher of Al-
tay, Friedrich Wilhelm Gébler (1781-1850), were designated as the
Barnaul Museum. The museum’s model department, alongside the
Mining Corps Museum of St. Petersburg, owned a unique collection
of items pertaining to the history of mining technology of the late
XVII — early XIX centuries that contained, according to the cata-
logues of 1836, a total of 43 models. A large share of the model col-
lection — 16 models — pertained to the Zmeinogorsk mine. Four of
those models demonstrated the composition of the Zmeinaya Moun-
tain and the mine’s structure.

The Altay State Regional History Museum'’s collection includes
five equipment models created in the 1820s (the most famous of
them being the model of I. I. Polzunov’s steam-atmospheric machine
dating back to 1763) and a model of the Zmeinogorsk mine dating
back to 1770. The model made at the scale of 1:100 in 1827 shows
the Zmeinogorsk mine as it was in 1770: the ground surface with
various structures (horse-driven ore lifts, barracks, storage for min-
ing instruments, woodshed, etc.) and the process of ore extraction
by excavation and underground mining. The underground facilities
(eight levels in total) are shown in a cross-section. The back panel
contains 187 cells designated for exhibition of ore samples and min-
ing products. The models pertaining to the Zmeinogorsk and Talovsk
mines were built by the foreman Volodimirov who worked at the
Zmeinogorsk mine. As of today, no information is available about
his life and activities; no other models pertaining to the Zmeinogorsk
mine and built in the first half of the XIX century have been identified
in other museum collections.

The model of the Zmeinogorsk mine as it was in 1770 is the
only item of its kind in the country. It demonstrates significant ad-
vancements in mining technology. The peculiarities of the geological
composition, relief and river network of the Zmeinogorsk silver ore
deposit accounted for application of unique engineering solutions
and implementation of highly effective and efficient technological ad-
vancements in hydraulic engineering and mechanisation of mining
that made the history of not only domestic, but also international
history of mining industry.

Yu. A. Abramova



Marem 3meurozopcko2o pydHuka obpasya 1770 e. Macwmab 1:100. Poccus, 3meuHo- Model of the Zmeinagorsk mine dating back to 1770. Scale: 1:100.
2opcKull pyoHUK. KyHem-wmeliaep Bonodumupos. 1827 2. Anmatickul 2ocydapcmeeHHbIl Russia, Zmeinogorsk mine. Foreman Volodimirov. 1827. Altay State
Kpaesedyeckuli My3eli (bapHayn) Regional History Museum (Barnaul)



PyaHWYHBIK
Hacoc

B cobpaHumn AnTalcKoro rocydapCTBEHHOrO KpaeBedyecKoro Myses
(ArKM) xpaHuTcA Hacoc, npefHa3sHa4aBLUMICA 418 OTKaYkM Bogpbl U3
PYOHWKA 1 NPUBOAMBLLMICA B OEACTBME OT KOHHOM MalUWHbI MW BoAA-
Horo Koneca. Ha Antae B 90-x rr. XVIIl B. Hacockl Takoro TMna Brnepsble
BBEJ1 U3BECTHbIN aNTanCKuiA rMapOTeXHUK, n3obpeTaTesb, co3aaTeslb ru-
OPOTEXHNYECKOr0 Kackaga Ha 3MeMHOropcKoM pydHuke Kosbma [Mu-
Tpuesuy Oponos (1726-1800). Ero cbiH, UHKeHep 1 n306bpeTaTenb MeTp
Ko3bMuy ®ponos, ¢ 1817 r. ABnAncA Ha4anbHMKOM oKpyra KonbiBaHo-
BocKpeceHcKMx 3aBo0B 1 OHUM U3 co3faTeniein bapHaynbckoro Mysesn
(HbiHe AT'KM), ocHoBaHHoro B 1823 .

[o aToro anA oTKayku BoAbl UCMOMb30BaNM, Kak MpaBwuso, npu-
MUTUBHbIE HAcoCbl U3 AepeBAHHbIX TPy6, NpMBOAMBLUMECH B OeUCTBUE
BPYYHYI0, MOCKOJbKY Ha U3roTOoBSIeHME LIe/IMKOM MeTasl/IM4ecKnx Haco-
COB — 3T0 6blIM 06BbIKHOBEHHbIE YYTrYHHble TPYObl, UMeBLLME 6osbLUMe
pa3mepsbl (4o 6—8 M AnnHoi), — TpeboBanocb MHOMO MeTasna.

Hacoc, gatnpyembin 1790-1800 rr., cOCTOMT U3 Tpex YacTen: B 04-
HOWM M3 HUX — MeTaSInYecKon — rnepeMeLLLaeTcA NopLUEHb, OCTabHble
cAenaHbl U3 NINCTBEHHUYHLIX bpeBeH. Bce YacTu ckpenneHbl MerKay co-
601 ¥enesHbIMU 06pyvamm. Takme Hacockl 06bIYHO pacrnonaranmucs oauH
Hag OpYruM Tak, YTO HUMKHUIA Hacoc nofasan Body nof BepxHui. Boaa
nodHMManack CTyneH4YaTbiMM HacocaMu Ha 6osbluyio BbicoTy. LLIToKM
ropLUHEN NPUCOeAUHANUCH K AepeBAHHLIM bpychbaM, NepefatoLLmMM OBK-
YKEHMEe OT KOHHOWM MaLLIMHbI UM BOOAHOMO Kosleca.

B 1952 r. Hacoc 6bin HanaeH Ha CeMEHOBCKOM pyaHUKe B TpeTbA-
KOBCKOM paloHe AnTaicKkoro Kpas (Ha rmybuHe 57 M) pabounMm pyaHUKa
M NocTynun B My3eilHoe cobpaHue u3 3MeMHOropcKoro pygdoynpassie-
HWA; B AnTancKui KpaeBow My3eit (HeiHe — ATKM) Hacoc 6bin focTaBneH
NH¥eHepoM [1BMpHbIM. CEMEHOBCKMUI PYAHUK NPUHAOIEHUT K 3MenHo-
ropckoin rpynne. CeMEHOBCKOE MeCTOpPOMKAEHWe MoSIMMeTaIM4ecKux
Py4 C NOBbILLEHHBIM COAeprKaHNEM 30s10Ta, OTKpbIToe B 1762 I. wren-
repoM CemeHoM ApTeMmbeBuyeM KapambiweBbiM, HaxoautcA B 30 KM
Ha 0ro-BOCTOK OT 3MeuHoropcka. MectoporkaeHune oTpabaTbiBanoch
B 1763-1858 rr. cHayana OTKpbITLIM, a 3aTeM MoA3eMHbIM crocobamu
00 ry6uHbl 90 M, ¢ HeboNbLLUMMYK NepepbiBaMK B CBA3M C 3aToMN/IeHNEM
pyaOHWKa. Bcero 6bino gobeito pyabl 246,3 ThiC. T, U MOMYYEHO CBUHLA
378571, Meam — 1,2 T 1 cepebpa — 52 7.

Hacocbl, BnepBble BcTpevatoLlmeca B yctaHoBKax K.[. ®ponosa, co-
XpaHAA NPOYHOCTb M YA06CTBO 3KCMyaTaLmMm Npu 3Ha4YMTeNbHO obner-
YEHHOW KOHCTPYKLMK, faBany 60onblUylo 3KOHOMUIO B MeTanse. IMeHHo
K TaKOMy TUMY HACOCOB, LLUMPOKO pacrnpoCTPaHEHHOMY Ha BCEX PyOHUKaX
AnTas He TonbKo B KoHue XVIII B., HO 1 B nepeoun TpeTu XIX B., 0THOCKTCA
PYOHWYHBIVA Hacoc M3 cobpaHmA ANTalCKoro rocyqapcTBeHHOro Kpae-
BEOYECKOro My3ef.

10.A. Abpamosa
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MINE PUMP

The Altay State Regional History Museum collection contains a pump
that was used to remove water from mines. It was horse- or water-
mill-driven. Kozma Dmitriyevich Frolov (1726-1800), a famous hy-
draulic engineer and inventor and the creator of the hydraulic cascade
at the Zmeinogorsk mine, introduced this type of pumps in Altay in
the 1790s. His son, Pyotr Kozmich Frolov, an inventor and engineer
and one of the founders of the Barnaul Museum (today — Altay State
Regional History Museum) that was founded in 1823, served as head
of the Kolyvano-Voskresensk industrial district in 1817.

Primitive manually operated pumps made of wooden pipes
had been used to remove water from mines prior to that because
manufacturing fully metallic pumps that were essentially regular
cast-iron pipes up to 6-8 meters long required a lot of metal.

The pump that goes back to approximately 1790-1800 con-
sists of three parts: one of them is metallic and contains a plunger;
the other parts were made of larch-tree logs. All parts are joined
and held together with an iron belt. This kind of pumps were usually
positioned one above the other so that to pump water from the pump
below to the pump above. This staircase-like arrangement made it
possible to pump water to great heights. The pumping rods were
connected to timber beams that transmitted motion from a horse-
driven machine or watermill.

In 1952, the pump was discovered by the Semyonovsk mine-
workers (Tretyakov district of the Altay region) at a depth of 57 me-
ters below the ground. The miners handed it over to the Zmeino-
gorsk mine administration’s museum collection. An engineer by the
surname of Dvirnoy delivered it to the Altay Regional History Mu-
seum. The Semyonovsk mine belongs to the Zmeinogorsk group.
The Semyonovsk deposit of polymetallic ores containing a higher
than normal percentage of gold, discovered in 1762 by the fore-
man Semyon Artemyevich Karamyshev, is located 30 km southeast
of Zmeinogorsk. The deposit was developed in 1763-1858 initially
using the open-cut method and later — the underground method.
The mine reached the depth of 90 meters. The work was interrupted
several times due to flooding. The mine produced a total of 246.3
thousand tons of ore, 3,785 tons of lead, 1.2 tons of copper, and 52
tons of silver.

The pumps, first used by the mining machinery invented by
K. D. Frolov, were durable and easy to use. Their lightweight con-
structive design made it possible to save a large amount of metal.
The mine pump that is part of the Altay State Regional History Mu-
seum’s collection is one of the pumps that were commonly used in
all Altay mines at the end of the XVIII century and the first third of
the XIX century.

Yu. A. Abramova



PydHuy4Hell Hacoc. Poccus. 3MeuHozopckuli pyoHuK 8 Anmatickom kpae. 1790—-1800 2a. Mine pump. Russia. Zmeinogorsk mine in the Altay region.
Anmatickuli 20cydapcmaeHHbil KpaeaedyecKul My3eli (bapHayn) 1790-1800. Altay State Regional History Museum (Barnaul)



lleicTBylowas Mopenb
bypoBoro cranka
cucTeMbl

«MATHER & PLATT®

B Poccun nepBbIi onbIT 6ypeHna CKBarKMHbI C MPUMEHEHWeM MapoBoi
MaLUMHbI 6bin ocywectnieH B 1859 r. ropHbIM UHeHepom . PoMa-
HoBcKMM (1830-1906) B c. EpmHo 6n1u3 Mogonbcka MocKkoBcKow rybep-
HUW. OQHOM U3 caMblX paHHWUX W Haubonee UHTEPECHbIX pa3paboToK
B 3Toi obnacTu cTan 6ypoBoi CTaHOK cucTeMbl «Mather & Platt», no-
ABMBLUMIACA B AHMKMM B Hadane 1860-x rr.; B 1870-x rr. cTaHOK 6bin
ycoBepLUueHcTBOBaH. B Poccum oH BnepBble 6611 UCMONb30BaH B MMEHUM
lapTyHra B TynbcKon rybepHuM, a BrnocneacTenm npuMmeHancs Gupmoi
JTio6rMoBa Ha lMepMcKMX consHbIX NpoMbicriax B bepesHakax u ¢rpMoit
PasaHueBa okono Connkamcka.

CtaHOK 6e36anaHCUMpHOro TUMa OCYLLLECTBAAET yaapHoe MexaHuye-
CKoe BypeHue NpY NOMOLLM CTasIbHOro NSI0CKOMo KaHaTa (1eHThI) U opy-
rMHaNbHOrO 6YpPOBOr0 WMHCTPYMEHTa KOHCTPYKUMM «Mather & Platt».
[MaBHaA ero 4actb — [ONOErHbIN UMANHAP, ABNAKLIUIACA OOHOBpE-
MEHHO BepTMKallbHbIM MapoBbIM LIMIIMHOPOM, OBUMEHME LUTOKa KOTO-
poro obecrneynBaeT yaapbl 6ypoBoro MHCTpyMeHTa. BpalueHre 606MHbI
ONA HaBWBKM CTaNIbHOr0 KaHaTa CO3LaeTCA MOPU30HTANIbHOM OBYXLM-
NIMHOPOBOW MapOBOM MalUWHOW. BypoBoM WHCTPYMeHT, cocToAwmi M3
Habopa nesBui, obecneuynsaeT oTb6op Npob. OTIMUUTENBHOM 0CO6EH-
HOCTbIO CTaHKa ABNAETCA CrieLuanbHoe npucriocobreHne, obecneymsa-
loLLlee aBTOMaTUYECKUIA MOBOPOT MHCTPYMEHTa B xofde 6ypeHua. CaMas
rnyboKan cKBarkuHa, npobypeHHasa cTaHKkoM «Mather & Platt», nmena
rny6uHy okono 400 M 1 6bina npoingeHa 3a 540 gHen. OCHOBHBLIM ero
HeJoCTaTKOM 6bina 6onbluan OIUTeSIbHOCTb BCMIOMOraTesibHbIX paborT,
3aHMMaBLLUKX B 8-9 pa3 6osblue BpeMeHu, YeM camo bypeHue. CTaHoK
OKa3zasica ManonpurogHbIM Afs 6ypeHuA MUHUCTBIX OTIIOMEHUI, HO
XOpOLUO 3apeKoMeHOoBasn cebA Ha MECTOPOMKAEHUAX KaMeHHOW COu.
B Poccuu oH npumMeHsanca Bnnotb go 20-x rr. XX B.

M3BecTHO, 4To Mofenb cTaHKa «Mather & Platt», nsrotosneHHas
B MacLuTabe 1:8, nosBUnach B KONEKLUMU FOPHOro MHKeHepa J1.J1. Hu-
Komnbckoro o 1873 r. O ero KonseKkumMM TEXHUYECKNX MOLESeN C BOC-
TOProM OT3bIBasICA OCHOBOMOJIOKHWUK OTEYECTBEHHOI0 MeXaHWYeCKOoro
6ypenus I.[. PomaHoBckuit. Mogenb cTaHka «Mather & Platt» oH oxa-
paKTepM30Ban Kak «MnpeBocxodHytlo» («O4epK MMaBHEULLUX TexXHUYe-
CKWMX YCOBEpPLLEHCTBOBaHUIA B pygoHWYHOM Aene». CI6., 1873). Mpen-
MONOXUTENbHO, HUKONLCKMIN Npuobpen ee Ha oOHOM U3 3apyberkHbIX
MPOMBILLISIEHHbIX BbICTAaBOK, KOTOpblE OH perynsapHo nocelian. Mogenb
6bina npuobpeTeHa y Hero MopHbIM My3eeM B 1919 1., mocTynuna B My3eit
B MOBPEXOEHHOM BMAe U Oblna pectaBpupoBaHa COTPYAHWKOM My3es
H.[. PyooBbiM. BypoBoW MHCTPYMEHT, paHee nepefaHHbii HUKONBLCKMM
B KabuHeT ropHoro MUCKyccTBa, 6bl1 BHOBb COeAMHEH CO CTaHKOM. Mo-
Jenb ABNAETCA e4MHCTBEHHbIM COXPaHMBLLMMCA B HalLel CTpaHe BOC-
npousBefeHneM cTaHka «Mather & Platt».

M.A. lNonapHas, E.E. lNonoaa, E.C. TapakaHosa
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OPERABLE MODEL OF THE
“MATHER & PLATT”
DRILL-RIG

In 1859, the mining engineer G. D. Romanovsky (1830-1906) used
a steam engine to drill a well in the settlement of Yerino, Podolsk
district of the Moscow region. This was Russia’s first experience in
using a steam engine for well drilling. One of the earliest and more
interesting technological solutions invented within this area is rep-
resented by the “Mather & Platt” drill-rig invented in England in the
early 1860s. The machine was improved in the 1870s. In 1873, the
drill-rig was used in Leopoldshall, Germany, to prospect for rock
salt and potassium chloride deposits. In Russia, it was first used on
Gartung’s estate in the Tula region. It was later used by Lyubimov's
firm in the salt-works of Bereznyaki, Perm region, and Ryazantsev's
firm near Solikamsk.

The pumping-jack-type machine hammer-drills using a flat
steel rope (band) and an original “Mather & Platt” drilling tool. Its
primary component is a slotting cylinder that simultaneously acts
as a vertical steam cylinder whose shaft actuates the drilling tool.
A horizontal two-cylinder steam engine drives the steel rope wind-
ing spool. The drilling tool consisting of a set of blades ensures
collection of samples. The drill-rig is peculiar in that it has a spe-
cial contraption ensuring its automatic rotation during the drilling
process. The deepest well ever drilled using the “Mather & Platt”
drill-rig was 400 meters deep and it took 540 days of drilling. The
primary disadvantage of the rig was that ancillary and preparatory
works took eight-to-nine times longer than drilling itself. The rig
was ill-suited for drilling in clay-rich soils but proved itself well
when used at rock-salt deposits. In Russia, the rig was used up
until the 1920s.

It is known that the “Mather & Platt” drill-rig model, built at
the scale of 1:8, appeared in the mining engineer L. L. Nikolsky's pri-
vate collection prior to 1873. His collection of technological models
was greatly admired by the pioneer of domestic mechanical drilling,
G. D. Romanovsky. He described the “Mather & Platt” drill-rig model
as “excellent” (“Survey of the most important technological advance-
ments in mining business”. St. Petersburg, 1873). It is believed that
Nikolsky had purchased the model at one of the foreign industrial
exhibitions that he regularly attended. The Mining Museum bought
the model from him in 1919. The model was submitted to the muse-
um in poor condition and was restored by one of the museum work-
ers, N. D. Rudov. The drilling tool that Nikolsky had submitted to the
Art of Mining Cabinet prior to that was reunited with the drill-rig. The
model is the only reproduction of the “Mather & Platt” drill-rig in the
country. Itis a great illustration of the early stages of mechanisation
of drilling works.

Zh. A. Polyarnaya, E. E. Popova, E. S. Tarakanova



[Jeticmsytowas Modesnte byposozo cmarKa cucmemsl «Mather & Platt» («Mamep u [Tnammy).
Macwmab 1:8. Uszomosumene He ycmaHosneH. 1864—1873 ee. [opHbil My3el HayuoHanb-
H020 MUHepa/TbHO-Cbipbeso2o yHusepcumema «[opHeil» (CaHkm-lTemepbypa)

Operable model of the “Mather & Platt” drill-rig. Scale: 1:8. Builder

unknown. 1864—1873. Mining Museum of the National University of
Mineral Resources (St. Petersburg)



lleicTByIoWan Moaenb
bypoBoro cranka
cucteMbl MyxTapoBa

Ha BakuHCcKMX HedTAHBIX NpoMbIcnax B nocnefHer Tpetn XIX — Havane
XX B. NPUMEHANNCH B OCHOBHOM OTEYECTBEHHbIE HanaHCUpHbIE CTaHKK
PasfINYHbIX KOHCTPYKUMA. OCHOBHBIM He[O0CTaTKOM CTaHKOB YyOapHO-
LUTAHroBoro 6ypeHus CKBaXMH ABNANACh ObICTPaA M3HALLMBAEMOCTb UX
yacTeit U3-3a 60MbLUMX YOAPHbIX HAarPy30K. KOHCTPYKLUMM BYpOBbIX CTaH-
KOB MOCTEMEHHO COBEPLUEHCTBOBAIUCh, MPUYEM YYydLLANIUCE HE TOJTBKO
MeXaHM3Mbl U UX KOMMOHOBKA, HO U COMPOTMBIAEMOCTb YAAPHbLIM Ha-
rpy3Kam.

«[lNpuBMNernpoBaHHbIn cTaHoK MyxTapoBax (npusunerua N2 1997-8)
6b1/1 CO3aH TaK e, KaK 1 npegLlectsytoLmin eMy «CtaHok MyxTapoBay,
Ha BakMHCKUX HedTAHbLIX NpoMbIciax bypoBbIM MacTepoM [opYaKOBbIM,
paboTaBLUMM Y HedTemnpoMbILLNIEHHWKA U n3obpeTatena M. MyxTaposa.
OOuH U3 Haubornee W3BECTHbIX BAKMHCKWMX MpednpuHUMaTeseni-asep-
6anoaHueB, Myptasa Myxtapos (1865-1920), yoensan 6onbLUoe BHU-
MaHWe coBepLLEHCTBOBaHMUIO 6ypoBoi U HedTenepepabaTbiBatoLLeN TeX-
HUKK. OH 3304HO NpoLuen Kypc TeXHOMOrMYECKOro MHCTUTYTa, ONMUPanCh
Ha MOMOLLLb CBOMX UHKEHepoB U bypoBbix MacTepoB. CTaHOK NpeJHa3Ha-
YeH O/1A yOapHO-LUTaHroBOr0 MeXaHU4ecKoro bypeHusa HedTAHbIX CKBa-
HUH. OCHOBHOI €ro oTIMYMTESIbHOM 0COBEHHOCTLIO ABNAETCA HosbLuas
MPOYHOCTb paMbl U OCHOBHBLIX MEXaHWU3MOB, YCTOMYMBOCTb K BbICOKMM
yOapHbIM Harpy3kam, NpogyMaHHOCTb KOHCTPYKLMM B YacTu NpedoTBpa-
LLIeHMA HeCHYacTHbIX Ciy4aeB ¢ pabounmm. BypoBolt CTaHOK LUMPOKO Npu-
MEHANCA Ha BakMHCKNX HedTAHBIX NpoMbicnax BrfoTb fo 1930-x rr.

[evctylowas Mofenb 6ypoBoro cTaHKa cucteMbl MyxTapoBa
(B Macwutabe okoso 1:3,5) 6bina U3roToBneHa crneLmanbHo 4is My3ein-
HOWM 3KCMo3uLMK, NpeanonoxuTensHo, B nepuog 1904-1916 rr. B Ma-
CTepCKMX BaKMHCKOro TeXHWYeCKoro yumnuilia B CBA3M C CO3L4aHUEM
My3eA baKuHCKoro otgeneHna MIMnepaTopcKoro pycckoro TeXHUYeCKo-
ro obuiectea (E0OMPTO). N3roToBneHne Mogenei, BepoATHO, ABMANOCH
COCTaBHOM 4acTblo y4ebHoro npotecca B BakMHCKOM TEXHUYECKOM y4u-
nuwte. N3BectHo, YTo yumnuie B KoHue 1903 r. o6peno HOBbIN cTaTyc
W Ha3BaHWe, yKasaHHoe Ha Mofenu. Hanbornee BeposTHO, YTo B [OpPHbIN
WMHCTUTYT Mogenb noctynuna B 1909-1916 rr. MIMeHHO Ha 3TOT nepuog
(B cBA3K Cc peMoHTOM B 3anax [opHoro My3en) BcA bypoBasi TeXHMKa ne-
pefaBanacb B KabuHeT ropHOro MCKycCTBa U He 3anucbiBanach B npu-
XOAHble KHUIM My3ed. Ha My3eiHbIi y4eT Mofenb 6binia noctaBneHa
nuwb B 1923 r. Mogenb 3Toro CTaHKa, BbiNoJIHeHHas B ApyroM MaclUTabe
B 20-e rr. XX B. B MexaHu4ecKux Mactepckmx uM. bynenHoro (r. Bawy),
HaxoZuTcA B 3Kcno3uuum MonutexHuyeckoro My3en. Eule ogHa Mogenb
XpaHuTcA B . bary (AsepbaiigKaH).

[evctylowas Mofenb 6ypoBoro CTtaHKa cucteMbl MyxTapoBa U3
cobpaHus MopHOro My3ea EMOHCTPUPYET KOHCTPYKLIMIO U JeACTBUE 0f-
HOro U3 Hanbonee CoBEpPLUEHHbIX OTEYECTBEHHbIX CTaHKOB AJ1F yaapHO-
LUTAHrOBOIro MexaHU4ecKoro 6ypeHna HedTAHbIX CKBaXKMH KoHua XIX —
Hayana XX B.

M.A. lNonapHas, E.E. lNonoaa, E.C. TapakaHosa
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OPERABLE MODEL
oF MUKHTAROV'S
DRILL-RIG

In the last third of the XIX century and in early XX century, domes-
tically manufactured beam engines of various configurations were
primarily used at Baku oil-works. The principal disadvantage of
percussion-rod drill-rigs was the fact that due to significant impact
loads their parts tended to wear out quickly. Constructive design of
drill-rigs kept gradually improving. Not only mechanisms and their
configuration kept gradually improving, but also their ability to with-
stand impact loads.

The “Mukhtarov’s privileged rig” (privilege No.1997-8) was de-
signed in the same way as its precursor, “Mukhtarov’s rig”, at the
Baku oil-works by the foreman Gorchakov who worked for the oil
industrialist and inventor M. Mukhtarov. One of Baku's most well-
known Azerbaijani entrepreneurs, Murtaza Mukhtarov (1865-1920),
paid a great deal of attention to the issue of technological improve-
ment of drilling and oil processing machinery. He took in-absentia
courses at the Institute of Technology while relying on assistance
from his engineers and drillmasters. The key peculiarities of the
“Mukhtarov’s privileged rig” included high durability of the frame and
principal mechanisms that were capable of withstanding significant
impact loads, as well as a failsafe constructive design that prevented
accidents involving workforce. The drill-rig was widely used at the
Baku oil-works up until the 1930s.

Itis believed that the operable model of Mukhtarov’s drill-rig
was built at the scale of 1:3.5 especially for a museum exposition
sometime around 1904-1916 in the workshops of the Baku Tech-
nical College in connection with the establishment of the museum
of the Baku Subsidiary of the Emperor’s Russian Technical Society.
Model making was likely part of the curriculum at the Baku Tech-
nical College. It is known that in late 1903 the college was granted
a new status and a new name indicated on the model. Most likely,
the model was handed over to the Mining Institute sometime be-
tween 1909 and 1916. During that period, the exhibition halls of
the Mining Museum were being renovated and all drilling equip-
ment was handed over to the Art of Mining Cabinet without being
reflected in the museum’s books. It was not until 1923 that the
model was finally accounted for by the museum. A model of the
same rig but built at a different scale in the 1920s in the Mechani-
cal Workshops named after Budyonny (Baku) is available on dis-
play at the Polytechnical Museum. Another model is kept in Baku
(Azerbaijan).

The operable model of Mukhtarov’s drill-rig from the collec-
tion of the Mining Museum demonstrates the structure and per-
formance of one of the most advanced domestically designed and
manufactured percussion-rod drill-rigs used for oil drilling at the
turn of the XX century.

Zh. A. Polyarnaya, E. E. Popova, E. S. Tarakanova



[Jeticmaytowjas Modeste byposozo cmakKa cucmemsl Myxmaposa. Macwmab okosno 1:3,5.
Poccus, baky. Macmepckue bakuHcKo2o mexHuyecko2o yqunuwia. 1903—-1916 22. [opHeiii

My3ell HayuoHaieHo20 MUHepabHo-Cbipbedo2o yHusepcumema «lopHell» (CaHkm-
[lemepbype)

Operable model of Mukhtarov’s drill-rig. Scale: approx. 1:3.5. Rus-
sia, Baku. Baku Technical College workshops. 1903—1916. Mining

Museum of the National University of Mineral Resources (St. Peters-
burg)



Maxker poMeHHOW neyu
C AelcTBylOWEH Mofe-
NIbI0 LUAWHAPHYECKUX
MEeXO0B W ruapasnunye-
CKOro Koneca

[nAa nenctBuA 4OMeHHbIX NeYeit ynoTpebnsaioTcA UCKIIUUTENIbHO Mexa
LMIMHOpUYeckme. HWMKaKana gpyraa cucteMa MeXoB He B COCTOAHMM faBaTh
HeobX0aMMOro s LOMEHHOM NeYn KoNMYecTBa OyTbA 60JbLLION YNPYrocTy,
Mnpw CTOSb 3KOHOMUYHOM M0J1b30BaHUK paboTolo ABUraTesIA, Kak XopoLUo Mo-
CTPOEHHbIE LIUIMHAPUYECKME Mexa.

Adoneg Jledebyp, npogeccop memannypauu. 1883

CTpouTenbCTBO HOBbIX METalyprMyecknx neyen Ha ArieKcaHapOBCKOM
nyLUeYHo-NMTeMHOM 3aBofe B [leTpo3aBoacke Obifio CBA3AHO C ero
KOPEeHHOM peKOoHCTpyKumen, nposeneHHon B 1786-1788 rr. Kapnom
lackorHoM (Charles Gascoigne, 1737-1806). Bblgaloimiica nHKeHep
1 MeTanypr, KPYMHbIM opraHM3aTop npom3BoAacTsa, ¢ 1769 no 1786 . oH
3aHMMan noct aupextopa KappoHckoro 3asoga B LLotnanguun. Mo npu-
rnaLueHuio umnepatpuubl Ekatepunsbl [l u agmupana C.K. peiira ¢ 1786
no 1806 r. FackoMH HaxoOMICA Ha PYCCKOM Cyrbe, 38 BpeMA KOTOpoW
6bin HarparkgeH opaeHamu C. Bnagumupa Il c1. 1 CB. AHHbl | 1 Il cT.
M MOMY4MN YUH OENACTBUTENBHOIO CTaTCKOro coBeTHUKA. K Hambonee n3-
BECTHbIM €ro TEXHUYECKMM pa3paboTKaM OTHOCATCA KOPOTKOCTBOSbHASA
ryLLKa KappoHaga v npubop O/1A 3afe/IKW PaKoBWH B CTBOMAxX apTussie-
PUNCKUX OpYOUNA.

B 1786 r. lacKolH 6bin HasHayeH OUPEKTOPOM ANleKCaHOPOBCKOro
3aBofa B [leTpo3aBofcke M HKoH4e3epcKoro 4yryHomnjaaBWiIbHOMO 3a-
BoZa, e, NoSIHOCTLI0 PEKOHCTPYMPOBaB NMPOM3BOACTBO, OpPraHM30Ban
MacCCOBbI BbINYCK KOpabesibHbIX U CyXOMyTHbIX apTUIIEPUIACKUX OpY-
AW 1 6oenpunacos, NapoBbIX MalUWH M Apyroi npodykuun. B 1788 r.
OH noctpoun B lNeTpo3aBofcKe NepBYi0 POCCUNCKYIO HKenesHylo Lopo-
ry, a B 1790-1791 rr. pykoBogmn coopyeHneM Ha BouLKoM pyaHuKe
nepBoOVi 0TEeYECTBEHHOM MapOBOM MaLlLWHbI YaTTOBCKOro Tina. MM 6binu
noctpoeHbl KpoHwTaaTcknii U CaHKT-lNeTepbyprckuii  YyryHonuTemn-
Hble 3aBofpbl, BaHKOBCKMI MOHETHBIN ABOP, OCHOBaH JlyraHcKuin 3aBof.
B KoHue ¥u13HM [aNCKOMH peKOHCTPYMpoBan W Bo3rnasun AgMmpanTen-
CKue MopcKue 3aBofabl M AneKcaHApOBCKylo GyMaronpaauibHylo Ma-
HyGaKTypy.

Mo KOHCTPYKUMM OOMeHHasa neyb AnexcaHOpOBCKOro 3aBoda Co-
OTBETCTBYET TUMY Neyen, cTpomBLLMxcA B LLloTnaHaum Bo BTOpOWM norno-
BuHe XVIII B., a uMeHHO Ha KappoHcKoM 3aBoge. BarkHbIM TEXHUYECKUM
OOCTUMEHWEM CTanu BriepBble ynoTpebneHHble B Poccun umnuHapude-
CKWe Mexa KOHCTpYKLUMM CMuToHa. OHM 6binm co3aaHbl B 60-x rr. XVIII B.
Ha KappoHcKoM 3aBofe WHyKeHepoM [oHoM CMuTOHOM (Smeaton,
1724-1792), opraHusaTtopoM nepBoro 0O6LuecTBa rpaxmOaHCKUX WH-
¥eHepoB  (HblHe CMWTOHOBCKOrO 06LLECTBA), OCHOBOTMOJIOKHMKOM
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MODEL OF A BLAST
FURNACE WITH
OPERABLE CYLINDRICAL
BELLOWS AND
HYDRAULIC WHEEL

Only cylindrical bellows can be used with blast furnaces. No

other bellows system is capable

of providing a blast furnace with the requisite amount of blast

pressure while using

the engine’s power efficiently as well built cylindrical bellows.
Adolf Ledebur, professor of metallurgy. 1883

The construction of new metallurgic furnaces at the Alexandrovsky
cannon-casting plant in Petrozavodsk was accounted for by the
plant’s radical reconstruction implemented in 1786-1788 by Charles
Gascoigne (1737-1806). An outstanding engineer and metallurgist,
a talented production organizer, he was the director of the Carron
plant in Scotland in 1769-1786. Invited by the Empress Katherine Il
and Admiral S. K. Craig, Gascoigne spent the period of 17861806
serving in Russia during which time he was awarded the 3 degree
St. Vladimir order and the 1% and 2" degree St. Anna orders and
granted the rank of state councillor in deed. The most well-known
technological solutions developed by Gascoigne included the short-
barrelled carronade cannon and a device used to repair pits in the
barrels of artillery weapons.

In 1786, Gascoigne was appointed the director of the Alexan-
drovsky plant in Petrozavodsk and the Konchezersk foundry where,
having completely overhauled and upgraded the production facili-
ties, he organized mass production of naval and land-based artillery
weapons and ammunition, steam engines, and other products. In
1788, he built Russia’s first railway in Petrozavodsk. In 1790-1791,
he oversaw the construction of Russia’s first Watt-type steam en-
gine at the Voitsky mine. He built the Kronshadt and St. Petersburg
foundries, as well as the Bankovsky Mint, and founded the Lugansk
plant. At the end of his life, Gascoigne rebuilt and spearheaded the
Admiralty’s Izhorsky Plants and the Alexandrovsk cotton-spinning
factory.

In terms of its constructive design, the Alexandrovsk plant’s
blast furnace corresponds with the type of furnaces that were built
in Scotland, namely — at the Carron plant, in the second half of
the XVIII century. The Smeaton cylindrical bellows used in Russia
for the first time were an important technological advancement.
They were designed in the 1760s at the Carron plant by the engi-
neer John Smeaton (1724-1792), the organizer of the first Society
of Civil Engineers (today — Smeaton Society) and the pioneer of

instrumentation engineering in Great Britain. His most well-known



Pa3bopHeili Makem doMeHHoU neyu ¢ delicmayroweli MoOesTblo YUMUHOPUYECKUX MeX0B

u eudpas/udeckoeo Koneca. Macwmab 1:12. Poccus, [lempo3agodcK. AneKcaHoposcKull
nyweyHo-numedHelli 3a800. K. [ackoiH, I'. Knapk, C. [Jlemudos. 1788 a. ['opHeili My3eli Ha-
UUOHA/TbHO20 MUHEPAITbHO-Cbipbeso2o yHusepcumema «[opHellx» (CaHkm-ITemepbypa)

Madel of a blast furnace with operable cylindrical bellows and
hydraulic wheel. Scale: 1:12. Russia, Petrozavodsk. Alexandrovsk
Cannon Casting Plant. C. Gascoigne, G. Clark, S. Demidov. 1788.
Mining Museum of the National University of Mineral Resources
(St. Petersburg)



npubopocTpoeHus BenukobputaHun. Ero Hambonee m3BecTHbIMU [O-
CTUMKEHWAMU ABNAIOTCA MepBbli paboTaloLLMIn BOAOMA3HbIA KOMOKOS,
nepBbIi BOOOCTOVKUIA 6ETOH, BepXHEHANIMBHOE MMAPABIIMYECKOE KOJIeCo
N ynydlweHHaa MoauMduKauma napoBon MaliunHbl HblokoMeHa. CMUTOH
yCOBEepLLEHCTBOBAs PAL MaTeMaTUYECKMNX, aCTPOHOMUYECKMX U HaBUra-
LIMOHHbIX MprbopoB. LLIMpoKyto M3BeCTHOCTL eMy MpUHecna NoCTPOMKa
MasfiKa Ha JOMCTOHCKMX CKaslax U COOpyrKeHWe pada KpYrHbIX MOCTOB
1 KaHanoB. lNo npoekTy CMUTOHa 6blfla M3roToOBMEHa OHa M3 MEpPBbIX
B Poccun napoBbix MaluuH, ycTtaHoBneHHaA B KpoHwTagre B 1774—
1777 rr. Mexa CMuTOHa nogaBanu BO34yX B MeTanlypruyveckue neyu
3a cYeT NoceoBaTesIbHOM0 NepeMeLLEHUA YYryHHbIX MOPLUHEN BHYTPU
YeTblpex YyryHHbIX UMAMHAPOB. [puHUMNMansHO HOBaA KOHCTPYKLMA
MEXOB, N0 CPaBHEHWIO C paHee YNoTpebABLUMMUCA OepeBAHHBIMU KITNH-
YaTbIMU U ALMYHBIMK, MO3BONNAA CYLLLECTBEHHO YBENUYUTL 06BEMBI
N ynpyroctb OyTbsa (MPOU3BOAUTENIBHOCTb JOMEHHLIX Meyeit Bo3pocsna
noYT B 6 pas), BECTU MaBKY YyryHa B 60/1bLUMX 06bEMAaX U Ha KOKCe.
Co3faHWe BO3yx0yBHOIO YCTPOWMCTBA HOBOMO TWMa CTasio OOHUM U3
BarKHEMLUMX 3TarnoB B Pa3BUTUU MeTannypruu. LiunuHapuyeckue mexa
CMUTOHa BMeCTe C MapoBOM MalUMHOW YaTTa NMocTaBuin HOBbIE 3a4a4u
nepen Xos104HON MeTan1006paboTKoM 1 CrocobCTBOBANN KOHCTPYUPO-
BaHWI0 HOBbIX MeTan1006pabaTbiBatoLLIMX CTAHKOB.

Bcero Ha AnexcaHOpOBCKOM 3aBOfAe B X04e PEKOHCTPYKLUMM Mo-
CTPOUSIM YeTbipe HOBble OOMEHHbIe Meyu, HernocpeacTBEHHO U3 HUX
OCYLLLeCTBNIANACh OTIMBKA ALep M NyLleKk Manoro Kanubpa. [JoMeHHanA
rneyb CTpoMach B TPW 3Taxa: OCHOBaHME BbIMNOMHANOCH U3 BYNbIKHUKA,
HUMHAA YacTb — W3 TECAHOW MNJIUTbI, @ BEPXHAA — U3 MECTHOI0 KMUpMu-
Ya. B HUMKHEN YacTn ey — ropHe — LUNa MNJaBKa pydbl, Yepe3 Bepx-
Hee (KOSIOLLHMKOBOE) OTBEpPCTUE 3achbiNasnnchb pyda U yrosib; nedb BHY-
Tpu 6bina BbIIOMKEHA aHITIMACKUM OFHEYNOPHBLIM KaMHEM U KUPMNYOM,
a nofJ C/oeM OrHeyrnopoB pa3MeLLascaA C/IoM MecKa; CKpennaAnack nevb
YYryYHHbIMW CBA3AMU C 3aMKaMu. Mexay AByMA nevaMu pacnonaranacb
BO3yX0ZdyBHasA UMIMHOPUYECcKana MalumHa, obecrneymBaBllan OyTbe
B 3T neyn. OHa nMena YeTbipe OTKPbITLIX LUIMHAPA, BHYTPU KOTOPbIX
nocrnefoBaTeNbHO MepeMeLLanucb MopLUHU. B HUMKHEN YacTu LuivH-
OPOB HaXoOMNNCb OTBEPCTMA, 3aKpbIBaloLLMECH NOCPeACTBOM KilanaHoB.
LLITokM nopLuHen nonyyanu aBueHWe oT 6anaHCUpoB, CBA3AHHBIX Mo-
CpeCTBOM KOJIEHYATOro Bana C rMAapaBiMYeckuM KonecoM. Bee umnmH-
Zpbl 661N coeMHEHbI YyryHHOW Tpy6oi, UMeloLLIEe 0TBoAbI C COMaMu
Ha KoHUax AnA nojayu Bo3dyxa B JOMEHHble neyn. LiunuHapuyeckue
BO34yX0[yBHble Mexa paboTanu oT BOOAHOrO Komneca, YCTaHOBAEHHO-
ro Ha p. JlococuHKe, 1 U3roTaBAMBanuCb U3 YyryHa u gepesa. Letanu
anA c6opku nepBbix MexoB CMUTOHa 6binv npuBeseHbl K. MackonHoM
¢ KappoHcKkoro 3aBofa. HeckonbKo no3aHee 6biiv MOCTPOEHbI eLLe ABe
BO34yX0ZyBKM Ha AneKcaHOpOBCKOM 3aBofe U oAHa Ha KoHue3epcKoM.
B manbHeMweM LMAMHOPUYECKME MeXa Oblnn ycTaHoBReHbl Ha KpoH-
LUTaATCKOM M JlyraHcKoM 3aBofax.

B KoHue XVIII — Havane XIX B. eAMHUYHbIE ClyYan YCTAHOBKM Li-
NNHOPUYECKUX MEXOB, KaK NpaBusio, 6051ee NPUMUTUBHON KOHCTPYKLMK,
OTMeYanucb Ha MeTanypruyeckmx 3asogax Ypana u LlentpansHon Poc-
cun. LlunuHapbl fenanucb U3 gepeBa Uim U3 HECKOJTbKUX YYTYHHBIX MIINT.
LLinpokoe BHeOpeHWE LMIMHOPUYECKUX MEXOB C JIUTBIMU YyryHHbIMU
LMNMHOPaMK B Hallel cTpaHe Hadanock nuwb B 1830-40-x rr. Lmunun-
OpUYECKME Mexa, YCTaHoB/EeHHble [ackoMHOM Ha KoHuesepcKkoM 3aBofe,
paboTanu 6onee 120 neT, BNnoTb Ao OKTAGpLCKOM peBontoumn. B EBpo-
ne UMAVHOPUYECKME MEXa Pa3fIMYHbIX MoAMPUKALMM ABNANUCH Mpak-
TUYECKU eMHCTBEHHbIM BUOOM BO34yXo4yBoK A0 KoHua XIX B. Jluwe
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achievements include the first diving-bell, the first water-resistant
concrete, the overshot hydraulic wheel, and an improved modifi-
cation of Newcomen's steam engine. Smeaton improved and up-
graded a number of mathematic, astronomical, and navigation
instruments. He became famous for building a lighthouse on the
Ediston Cliffs, as well as a number of large bridges and canals.
One of the first Russian steam engines installed in Kronshtadt in
1774-1777 had been designed by Smeaton. Smeaton-designed bel-
lows supplied air to metallurgic furnaces by consecutively shifting
cast-iron pistons inside four cast-iron cylinders. The fundamen-
tally new constructive design of Smeaton’s bellows as compared to
the previously used canted timber and box-shaped bellows made
it possible to significantly increase the blast amount and pressure
(thereby increasing the production output capacity of blast furnaces
almost sixfold) and produce larger amounts of cast iron using coke.
The creation of a new-type air supply system was one of the most
important stages in the development of metallurgy. Smeaton’s
cylindrical bellows coupled with Watt's steam engine posed new
objectives in the field of cold metal processing and facilitated the
development of new metal processing equipment.

Four new blast furnaces were built at the Alexandrovsk plant
in the course of its reconstruction. These furnaces were used to
cast cannonballs and small-caliber cannons. A blast furnace was
built to have three storeys: the foundation was made of boulders,
the bottom part — of cut slabs, and the top part — of locally made
bricks. The bottom section — iron receiver — was used to melt
ore, which was poured into it, alongside coal, through the throat
opening in the upper section. Inside, the furnace was lined with
a layer of English fire-resistant stones and bricks that concealed
a layer of sand. The furnace was held together by iron links with
locks. Between two furnaces, there was a cylindrical air-supply
machine that supplied air pressure into these furnaces. It had four
open cylinders inside of which there were consecutively shifting
pistons. At the base of the cylinders, there were openings that
were locked with valves. The piston rods were driven by balancing
beams connected with a hydraulic wheel through a crankshaft. All
cylinders were connected with a cast-iron pipe complete with bent
branches ending with nozzles supplying air to blast furnaces. Cy-
lindrical bellows were driven by a hydraulic wheel that was made of
cast iron and timber and installed on the Lososinka River. The parts
for the very first Smeaton bellows were imported by Charles Gas-
coigne from the Carron plant. Two more air supply systems were
built later at the Alexandrovsk plant and one more — at the Kon-
chezersk plant. Cylindrical bellows were subsequently installed at
the Kronshtadt and Lugansk plants.

At the turn of the XIX century, a small number of cylindri-
cal bellows whose constructive design was much more primitive
were installed at metallurgical plants in Ural and Central Russia.
The cylinders of those bellows were made of timber or several
cast iron slabs. It was not until the 1830s — 1840s that cylindrical
bellows complete with cast iron slabs came to be more commonly
used in our country. The cylindrical bellows installed by Gascoigne
at the Konchezersk plant worked for 120 years, up until the Octo-
ber revolution. In Europe, cylindrical bellows of different modifica-
tions were practically the only air supply system that was used up
until the end of the XIX century. It was not until the introduction



C BHeOpPEHWEM 3MIeKTpUYecKoro npmeoaa B XX B. HA CMEHY UM MPULLIAK
OBYXPOTOpHble BO34yXoAyBKW PyTa, Bo34yx B KOTOPbIX NepeMeLlaeTca
Mpy MOMOLLM ABYX CMHXPOHHO BPaLLAIOLLMXCA POTOPOB-MNopLUHEN. 3TOT
NPUHLMNNANIBHO HOBBIN TUM BO3OYyXOAYyBKM, CO3AaHHbIM B 1854 . ame-
PUKaHCKMUM MHKeHepoM PyToM, ocTaeTcA Hauboree ynoTpebutenbHbIM
B HacTosALLee BpeMA.

MakeT JoMeHHoM neun B MacLuTabe 1:12 6bin usrotosneH B 1788 r.
Ha AfeKkcaHOpoBCKOM 3aBofe B [1eTpo3aBOACKe MO pacropsMKeHUto
OJIOHELLKOr0 U apXaHrenbCcKoro reHepan-rybepHatopa T.U. TyTonMuHa
LLIOTNAHACKUM MexaHuKoM leopromM (OoparkeM) KnapkoM 1 rocynap-
CTBEHHbIM KpecTbAHMHOM cTonApoM CrenaHoM [emmnpgoBbiM. Knapk,
npvbbIBLIMI BMecTe ¢ [ackolMHoM ¢ KappoHcKoro 3aBofa, BbIMOJSIHAN Ma-
KeT, PYKOBOACTBYACL NOAPOOHBLIMM YKa3aHMAMKM caMoro ackorHa, YTo
rnoATBeprKaaeTcA oKyMeHTaMu. B aHBape 1789 r. MaKeT 6bi1 oTnpaesneH
B CaHKT-leTepbypr, HO B MyTK noBpeaeH, 1 13 MeTpo3aBoacka «ans
riornpasneHusa Moaesiv» bbln KOMaHAMPOBaH CbiH MacTepa Knapka Bacu-
nui. Bcrope MakeT 6bin nogHeceH T.U. TyTonMuHbIM uMnepaTtpuLe Exa-
TepuHe I, a BnocnegcTeum nogapeH nMnepatpuiien flopHoMy Myseto, roe
OH U XpaHuTcA yr<e 220 ner.

N3BecTeH BTOPOM 3K3eMMNApP MakeTa OOMEHHOM Me4Yn C LUSIUH-
OPUYECKMMIN MeXaMK, HaxoamBLunicA fo Havana 30-x rr. XX B., npega-
nonouTenbLHO, B My3ee npu KoH4yesepckoM 3aBofe. B ganbHerweM oH
nocTynun B cobpaHue MHCTUTYTa UCTOPUM eCTECTBO3HAHWUA U TEXHUKM,
a nocne pachopMMpoBaHUsA ero KonsieKkUmin okasancs B IpmuTarke. Co-
XpaHuBLUMecs GparMeHTbl 3TOro0 My3erHoro npegMeTa bbinn atpuby-
TMpoBaHbl B Havane 1970-x rr. Hay4HbIM COTPYOHMKOM [OpHOro My3es
M.N. E¢ppemoBon 1 nepedaHbl IpMuTarkeM B Kapenbckuii Kpaesende-
cKuit My3sen (. MNeTpo3aBodcK). Ha ux ocHoBe, € UCMosib30BaHWEM YepTe-
¥en n otorpaduii MyseriHoro npeaMeTa U3 MoOpHOro My3es, MaKeT bbin
Bocco3gaH B 2006 r. 1 npeacTaBneH B aKkcnosuummn NeTpo3aBoackoro
My3es.

MakeT [OMeHHOM neyn AfieKcaHOpOBCKOro 3aBoAa JaeT BO3MOMK-
HOCTb YBUAETb B AENCTBUM 3HAMEHUTbIE Mexa CMUTOHA, 04HO M3 MaB-
HbIX [OCTUMKEHWUN aHITIMMCKOM NPOMBILLNEHHON peBonioLuK, onpene-
NUBLLIEE Pa3BUTME METANYpPrMmM Ha CToseTUe Briepen.

M{.A. NonapHas, E.E. lNonoaa, E.C. TapakaHosa

of electrical drive in the XX century that cylindrical bellows were
finally replaced with Ruth-type twin-rotor air supply systems that
transported air using two synchronously spinning rotor-pistons.
This fundamentally new type of bellows developed in 1854 by the
American engineer Ruth is the most commonly used air supply
system to this day.

The model of a blast furnace was built at the scale of 1:12 at
the Alexandrovsk plant in Petrozavodsk in 1788 by the Scottish me-
chanic George Clark and carpenter and state peasant Stepan Demi-
dov upon orders of the governor-general T. |. Tutolmin of Olonets and
Arkhangelsk. Clark, who came to Russia together with Gascoigne
from the Carron plant, built the model following detailed instructions
of Gascoigne himself, which is supported with official documents.
In January 1789, the model was damaged while on its way to St.
Petersburg. Master Clark’s son Vasily was dispatched from Petroza-
vodsk in order to fix the model. Soon afterwards, the model was pre-
sented by T. . Tutolmin to Empress Katherine Il who subsequently
handed it over to the Mining Museum where it has been remaining
for the past 220 years.

A copy of the aforementioned model of a blast furnace with
cylindrical bellows is believed to have been kept at the Konchezersk
plant museum until the early 1930s. It was later submitted to the
museum collection of the Institute of Natural History and Technol-
ogy. When the institute’s collection was disassembled, the model
ended up at the Hermitage. The surviving fragments of this exhibit
were attributed in the early 1970s by M. I. Yefremova, a Mining Mu-
seum researcher, and forwarded by the Hermitage to the Karelian
Regional History Museum in Petrozavodsk. Based on those frag-
ments, as well as the blueprints and photographs of the exhibit from
the Mining Museum, the model was fully restored in 2006 and put on
display at the Petrozavodsk museum.

The model of the Alexandrovsk plant blast furnace demon-
strates operation of the famous Smeaton bellows, one of the main
achievements of the English industrial revolution that determined

the development of metallurgy for the next hundred years.

Zh. A. Polyarnaya, E. E. Popova, E. S. Tarakanova



Maker aHmMHCKOM
OTpaxaTe/ibHOH neyu
ANA nepensaBKu YyryHa
Ha KaMeHHOM ymie

[naMeHHble NNaBuUbHbIE NEYN, B KOTOPbIX TEMJIO NepedaeTcA MaTepu-
any oT ra3oob6pasHbix NPOAYKTOB CropaHuA TOM/INBA, @ TaKMKe U3ny4e-
HMeM OT pacKaneHHON BHyTPeHHeN NoBEPXHOCTU OFHEYNOPHOM KNagKu,
Ha3bIBAIOTCA OTparaTenbHbiMU. OTparKaTesibHble Meyn C BbICOKOW Tpy-
6oi noaeunnck K 1765 r. B Kymbepnenae (AHrnus). bonblunM npeun-
MYLLLECTBOM TaKol rneyun bblia BO3MOMKHOCTb H6bICTPO NyCKaTb ee B X0
1 OCTaHaBNMBaTb, KOraa B Hel 0Tnajana HeobxoauMMocCTb, U NPUMEHATb
LNA OTNIMBKM 60SIbLLOIo KoNMYecTBa YyryHa. Ha AnekcaHapoBCKOM ny-
LLUeYHO-NINTEeMHOM 3aBofe B [leTpo3aBofcKe MNepBble oTparkaTesbHble
neyn 6binn coopyKeHbl B 1786-1788 rr. Mx cTpoutenbcTBo bbIN0 CBA-
3aHO C KOPEeHHOM PeKOHCTPYKLUMeNn AneKcaHAPOBCKOro 3aBoAa, Npose-
neHHol Kaprnom MackoriHoM. K 1800 r. 661510 ke 11 Takux neyet — oHM
MCMONb30BaNUCh Af1A NepensiaBKku YyryHa, CRyXunm ans obura pym,
LleMEHTOBKM YyryHHbIX BELLEN U ONA HarpeBaHuA nucToB. U3 oTparka-
TeNIbHbIX MeYel U3BneKancA BbICOKOKAYeCTBEHHbIN YyryH ANA OTIMBKU
MENKMX U TOHKWUX W3[enui, NPoU3BOAMNIOCH IUTbe MyLUeK 60JbLIoro
Kanubpa, ¢ fobaBneHMeM XopoLLero YyryHa nepennasnanuck bpaKo-
BaHHble U3genus.

OTpaartenbHan neyb AneKcaHOpOBCKOIO 3aBoAa OTHOCUTCA K CTa-
POMy TWMNY NSIAMEHHbIX NeYew C KOJIOCHUKOBOW PeLLIETKOM, MO3BOSIUBLUNX
BrnepBble B Poccun B KayecTBe TonmMBa NPUMEHWUTb KaMEHHbIN, a B Aallb-
HelLleM 1 OpeBecHbIN yronb. Bcero B neun nmenock 5 otBepcTuie: AnA
3aKMNafgKW KaMEHHOro YImiA M YyryHa, 1A BbleMKM YyryHa Ha OTIMBKY
MENKWX BeLLen, AN1A BbiNyCKa YyryHa U O0TBEPCTUe, Yepe3 KOTopoe BO3-
Oyx npoxoguT B Tpyby, obecneumBas ropeHue yrnA. Bbicokaa Tpyba
obecreunBana xopoLLyio TAry BO3[yXa M B COMETAHWUMU C PaLMOHaNIbHOM
¢dopMoit BHYTpeHHero NMpoCTPaHCTBa Neyn No3BosAfa NoslyuYuTb B Heit
BbICOKYI0 TeMrepaTypy naaBneHuA, HeOOCTUHKMMYIO B JOMEHHbIX Mevax
B KPUYHbIX FOPHaX.

MakeT B MacwTabe 1:16 OEMOHCTPUPYET KOHCTPYKLMIO MepBoi
B Poccum aHmmnMcKon oTparkaTenibHOM neyun AndA nepensiaBky YyryHa Ha
KaMeHHOM YrJie, COOPYEHHOM Ha ANeKCaHOPOBCKOM MyLLEeYHO-/TUTeN-
HOM 3aBofe, 1 ABNAETCA eAUHCTBEHHbIM COXPaHMBLUMMCA Ha TEPPUTO-
pun Poccun. U3roToBneHne mMakeToB Ha 3TOM 3aBofe 6bifio MopyYeHo
LLIOTNaHACKOMY MexaHuKy Meopry (Oopary) KnapKy, KOTopbii NpuBeK
LNA CTONAPHBIX PaboT rocyfapcTBEHHOO KpecTbAHUHA cTonApa Crena-
Ha JemunpoBa. B AHBape 1789 r. MakeTbl 6bi5iM oTrpaeneHbl B CaHKT-
NeTepbypr v Bckope nogHeceHbl nMnepatpuiie Exatepue Il. Bnocneg-
CTBMM MMMepaTpu1ua nogapwna ux FlopHomy Myseto.

M.A. lNonapHas, E.E. lNonoaa, E.C. TapakaHosa
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MODEL OF A COAL-
OPERATED REVERBERATORY
FURNACE FOR CAST-IRON
MELTBACK

Flame-contact smelt-furnaces that transmit heat to material from
gaseous fuel combustion products, as well as from the incandescent
inner surface of fire-resistant brickwork are known as reverberatory
furnaces. Reverberatory furnaces with tall chimneys first appeared
in 1765 in Cumberland. In England. A great advantage of such a fur-
nace was that it could be started and stopped quickly when no longer
needed and that it could be used to make a large amount of cast iron.

The first reverberatory furnaces were built at the Alexan-
drovsk cannon-casting plant in Petrozavodsk in 1786-1788 when
the plant was undergoing a major overhaul and upgrade initiated by
Charles Gascoigne. By 1800, there were 11 such furnaces — they
were used to re-melt cast iron, roast ore, cement cast-iron prod-
ucts, and to heat up sheets. Reverberatory furnaces produced high
quality cast iron that was used to cast small and fine products, as
well as large-caliber cannons, and to re-cast deficient products by
adding high quality cast iron to them. The reverberatory furnace in-
stalled at the Alexandrovsk plant is one of the old-type flame-based
furnaces equipped with a fire grate that made it possible to use hard
coal as fuel for the first time in Russia’s history. Given that hard
coal was imported from England and was therefore quite expensive,
it was later replaced with charcoal. The furnace had a total of five
openings: one was used to add hard coal, one — to add cast iron,
one — to extract cast iron to cast smaller items, another one - to
drain cast iron out of the furnace, and the fifth opening was used
to supply air into the chimney to ensure the burning of coal. A high
chimney ensured a powerful air current and, combined with ratio-
nal organization of the furnace’s interior space, made it possible to
produce a high melting temperature unachievable in blast furnaces
and Catalan forges.

The model made at the scale of 1:16 demonstrates the struc-
ture of Russia's first English reverberatory furnace for cast iron
meltback operating on hard coal that was built at the Alexandrovsk
cannon-casting plant. It is the only surviving specimen in Russia. All
models manufactured at the Alexandrovsk plant in Petrozavodsk
were built by the Scottish mechanic George Clark and the carpenter
and state peasant Stepan Demidov upon orders of the governor-
general T. . Tutolmin of Olonets and Arkhangelsk. In January 1789,
the models were forwarded to St. Petersburg and soon afterwards
presented to the Empress Katherine Il. The Empress gifted them to
the Mining Museum.

Zh. A. Polyarnaya, E. E. Popova, E. S. Tarakanova



Pa3bopHeili Makem aHesulicKol ompaxcamesnsHoU neyqu 014 NepensiasKuU Yy2yHa Ha KaMeH- Model of a coal-operated reverberatory furnace for cast-iron melt-
Hom yane. Macwmab 1:16. Poccus, [Tempo3asodcK. AnercaHdpoBcKul nyweyHo-numelHell back. Scale 1:16. Russia, Petrozavodsk. Alexandrovsk Cannon-Cast-
3a600. K. [ackolH, I'. Knapk, C. Jemudoa. 1788 2. lopHeili My3eli HayuoHaneHo2o MuHeparb- ing Plant. C. Gascoigne, G. Clark, S. Demidov. 1788. Mining Museum
Ho-CbIpbeso2o yHusepcumema «lopHeili» (CaHkm-lemepbype) of the National University of Mineral Resources (St. Petersburg)



Maker paboyeif Knetu
nepBoro COBETCKOro

bniomMunra obpasua
1931 r.

poun3BoacTBo pasHoobpasHbIX U3AENNIA U3 CTanv HEBO3MOMHO Npef-
CTaBUTb 6e3 3aroToBUTENbHbIX (06MKMMHbBIX) MPOKATHLIX CTaHOB (65i0-
MUWHIOB), NMpeAHa3Ha4YeHHbIX O1A NMPOKATKM Mosy4aeMblX U3 MapTeHOB-
CKMX MeYver NnUTbIX 6OSIBAHOK B 3aroTOBKM OJ1A JIMCTOBbLIX Y COPTOBbIX
npoKaTHbIX cTaHoB. K Havany 30-x rr. XX B. 6/IIOMUHI X CTPOUIN aMepu-
KaHcKanA dunpMa «MecTax» 1 HemeLKue GUPMbI «3aKK» U «[leMar»; B Mupe
pabotanu Bcero 12 6noMuHros. CosgaHve MoLLHOM MeTannypruyecKom
6asbl cTano ofHOM M3 [MaBHbIX 3afa4y NepBoW COBETCKOM MATWUIETKM.
NpaBuTENbCTBEHHAA KOMUCCUA Bblbpana ABa 3aBofa: MrKopckui, pac-
MONOXeHHbIN B Npuropofe JleHuHrpaga (r. KonnuHo), n Ctapo-Kpama-
Topckuii B [loHbacce. Ho ecnu yKpanHCKoMy 3aBody NpeacToAsno Msro-
TOBWTb GIIOMUHT M0 YepTerkam HeMeLKo GpupMbl «[emar», To uwopLaMm
Mopy4asniocb CTPOUTENIbCTBO YHMKASIbHOIO MO TeM BpeMeHaM arperara.
O6*KMMHOM CTaH AN1A pacKaTKM CTaslbHbIX C/IMTKOB LOMKEH Obin UMETh:
OvameTp npoKaTtHbix BankoB — 1 150 MM, Bec — 1 600 T, BEC NEPBUYHBIX
6onBaHoK — 4,5; 5 1 7 T, ronosyto nponseoguTesibHocts — 1 000 000 T
rMpoKara.

B 1931 r. MKopcKuin 3aBof B KOPOTKUIA CpoK (9 MecALeB 27 OHen)
CMPOEKTMPOBAN M MOCTPOUS MEPBbIA OTEYECTBEHHbIM MPOKATHbIA CTaH
(6noMuHr) onA MaKkeeBCKoro MeTanlyprityeckoro KombumHata (YkpamHa).
3aKas3 Ha 671tloMUH B CTUe Tex NeT bbl1 Ha3BaH «3aKas peBostioLmmy. Mpo-
eKTaHTaMU CTanm UH¥eHepbl opraHn3oBaHHoro Ha 3asode OKB N 3 npu
Orny: B.A. Tune, K.®. Hemanep, A.l. 3une, H.J1. Manynnos, B.A. Tuxo-
MUPOB, OCY¥AeHHble Mo Tak Ha3biBaeMoMy «[eny MpomnapTumx. MNocne
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MODEL OF THE FIRST
SOVIET BLOOMING MILL
CAGE DATING BACK

10 1931

Steel products cannot be manufactured without a blooming mill de-
signed to roll out cast pigs produced in open-hearth furnaces into
stock material for sheet and section mills. In the 1930s, blooming
mills were manufactured by the American company “Mesta” and the
German companies “Zakk” and “Demag”. There were only 12 bloom-
ing mills working in the world. Creating a powerful metallurgic
industry base was one of the primary objectives of the first soviet
five-year plan. A governmental commission selected two pants: the
Izhorsk plant located in Kolpino (Leningrad region) and the Old-
Kramatorsk plant located in Donbass. The Ukrainian plant had to
manufacture a blooming mill using the blueprints of the German
firm “Demag”, whereas the Izhorsk plant was instructed to design an
original and unique blooming mill. The blooming mill designed to be
used to roll out steel ingots had to meet the following requirements:
the diameter of the turning rollers had to be 1,150 mm, the weight of
the entire machine could not exceed 1,600 tons, the weight of initial
steel pigs could not exceed 4.5, 5 and 7 tons, and the annual produc-
tion capacity had to be 1,000,000 tons.

In 1931, over a short period of time (9 months and 27 days),
the Izhorsk plant engineers built the country’s first blooming mill
for the Makeyevka metallurgical plant (Ukraine). In the spirit of that
time, the order for a blooming mill was referred to as “The order
of revolution”. The project was implemented by the engineers of
R&D No.3 created at the enterprise by the Integrated State Politi-

MHxceHepel-KOHCMPYKMOpbLI nepeo2o cosemcKo2o baomuHea. Cre-
6a Hanpago: B.A. Tune, K.Q. Hetimatiep, H.J1. Manyinos, A.I". 3une.
Bmecme ¢ uHoceHepom B.A. TuxoMupogeiM boiiu ocyxcdeHbl no
«[eny lMpomnapmuux» u ombeisanu cpok 8 Ocobom KOHCMpPYKMop-
cKom bropo N°3 npu OFT1Y Ha Uxncopckom 3asode

Engineers-designers of the first soviet blooming mill. Left to right:

V. A. Thiele, K. F. Neumeyer, N. L. Manuilov, A. G. Ziele. Together with
the engineer V. A. Tikhomirov, they were convicted under the “Case
of the Industrial Party” and served their sentences at the Special R&D
No.3 under the ISPD at the Izhorsk plant



Marem paboyeli knemu nepsozo cosemckozo baomurea (1150 mm) 0bpasya 1931 e. CCCP Model of the first soviet blooming mill cage (1150 mm) dating back
Jlerunzpad (Konnuro). Mxcopckuli 30800 um. A.A. #oaHosa, LlenmpansHas nabopamopus to 1931. USSR, Leningrad (Kolpino). Izhorsk plant named after
usMepumesneHol mexHuku. 1967 . Myzeli ucmopuu OAQ «Mxcopckue 3a800bi» (CaHKkm- A. A. Zhdanov, Central Measuring Equipment Laboratory. 1967.
[lemepbype, KonnuHo) “Izhorsk Plants” 0JSC History Museum (St. Petersburg, Kolpino)



yCreLHoM oTrpaBKuM 6/loMMHIa B MakeeBKy OHM 6blIM [OCPOYHO OCBO-
60aeHbl.

[lnA BbiNnonHeHWA 3aKa3a Ha MKopcKoM 3aBofe peKoHCTpyMpoBanm
pAL LLEXO0B, YCTAaHOBWWN OOMOSHUTENbHbIE CTaHKM. MoluHocTel dacoH-
HO-NIUTEMHOIO LieXa He XBaTaso, OJ1A OTIMBKU CTaHWHbI 6MlOMUHIa Tpe-
6oBanock 85 T MunaOKoro Metanna. B npucTpoiike MapTeHOBCKOro Liexa
€0o34anM  OOMNOSHUTENbHBIN  (paCOHHO-NIUTENHBIN yyacToK. CraneBapsbl
B [IBYX pa3HbIX Mevax CBapuSiv O4MHAKOBYIO MO COCTaBY CTaslb U Bbldanu
ee ofHoBpeMeHHo. Ha nnoLLiaike NpeccoBoro Liexa npov3sBoamnack 06-
pybKa nuTbA. Ha 3aBoae 6bino Bcero 7 06py6LLMKOB, MM Ha NMOMOLLLb Aasnu
ewle 15 KBanMdULMPOBaHHbLIX paboumx, a MHOrOa Ha 0bpybKe paboTano
[0 40 yenoBek. Becb npouecc pasbunu Ha Tpu onepaumm: OUUCTRY JIUTbA
OT 3eMJIU, OUUCTHY €ro OT OKasMHbI U pybRY NuTbA. [epBas 1 BTopasn one-
pauum nopy4anucb MeHee KBanMOULMPOBaHHLIM paboumnM, a ¢ TpeTben
CMPaBMANUCH YHKe OMbITHbIe 06PYOLLMKM.

CamMan oTBEeTCTBEHHaA W CrioMKHasA paboTa — MexaHu4eckas obpa-
60TKa Bcex aeTasnen 6oMUHra U Mx cbopKa — Bbinasna Ha foMo MeXaHu-
YyecKux LiexoB. B uexe N2 2 ycTaHOBWUNW HOBbIE CTaHKKU, OTPEMOHTUPOBAIU
10 20 cTapblIX, KOTOpble paHee He UCMosb30BannCk. CaMbii 6osbLLIO CTa-
HOK, Ha KOTOpoM obpabaTbiBanack CTaHWHa 61lOMUHIA BECOM B 65 TOHH,
6b171 CKOHCTPYMPOBAHA U3 YaCTel HECKOSIbKMUX CTapbIX CTAHKOB M OT/IaeH.
[na yckopeHusa o6paboTKK BonbluMx aetanent b6/loMUHIa NMpUMEHANCA
MeTO KOMOMHMPOBAHHOM MeXaHUYeCKon 06paboTKM: eciiv OAMH CTaHOK,
Hanpumep, Nponseoaun dpesepHole paboTel, ApYroM B TO e BpeMs pac-
TaumBasn B AeTanu 0TBEPCTUA.

«JTioon genaot 6nOMUHN, 6RlOMUHT genaeT nogenl» — nucana
3aBOfCKaA MHOroTUparkKa «Mopel» Mo MoBody BbIMOSHEHUA BaK-
HelLero 3ajaHnA nepeoin NATUNeTKM. Hanbonblumin BKNag B cosgaHue
MepBOr0 COBETCKOro OfIIOMMHIa BHECM CTapLUMA MacTep JIUTEMHOMO
yyacTka U.A. PymsHues, Metannypr H.[. BynuH, popMoBLLMKK Bpuragbl
N.A. BaxsanoBa, c60pLUMK C OOPEBOSIIOLUMOHHBIM CTaXKeM, MEHCUOHEP
.M. Kowenes, BepHyBLUMICA B Liex N2 1 pyKOBOAUBLLNIA MOHTAMOM.

BntoMUHrocTpoeHne cTano BarKHEMLLMM 3TanoM B pasButum Mxop-
cKoro 3aBofga. Bcnen 3a nepebiM 6noMuHroM B 1932-1934 rogax

M¥KOPLLbI MOCTPOMM eLle Tpu: AN MarHuToropckoro, 3n1aToycToBCKOMO
1 [JHenpoasepHmnHCKOro MeTanlypryecknx 3aBoaoB. MpobHble cuTKm
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cal Department specifically for that purpose, including the following:
V. A. Thiele, K. F. Neumeyer, A. G. Ziele, N. L. Manuilov, and V. A. Tik-
homirov - all convicted under the so-called “Case of the Industrial
Party”. Their sentences were commuted after they sent the blooming
mill to Makeyevka. In order to fulfill the order at the Izhorsk plant,
a number of workshops had been upgraded and additional machin-
ery had been installed. Casting the blooming mill frame required 85
tons of liquid metal and the capacity of the steel foundry shop was
insufficient. An additional foundry segment was built next to the
open-hearth furnace shop. The steelmakers used two different fur-
naces to make the requisite amount of steel. The Makeyevka bloom-

[Tepaeili cosemcKul bomune. [Tnakam. 1931 e.

First soviet blooming mill. A poster. 1931

Koxcmpykmope! nepso2o cosemcko20 boMuHaa u cneyuanucmel
Uxcopcroeo 3as00a. Cnesa Hanpago: 1-i pad (cudam): C.I. Ckaop-
yos, B.A. Tune, B.A. Tuxomupos, K.Q. Helimatiep, B.H. Mamaees,
H.J1. Manyinos; 2-ii pad (cmoam): [].J1. Cokonoackud, B.C. KanMel-
ko, b.A. JlykeHbepe, C.C. ®pud3oH, A.I". 3une. 1931 .

Designers of the first soviet blooming mill and Izhorsk plant spe-
cialists. Left to right: 1 row (sitting): S. G. Skvortsov, V. A. Thiele,

V. A. Tikhomirov, K. A. Neumeyer, V. N. Matveyev, N. L. Manuilov; 2"
row (standing): D. L. Sokolovsky, V. S. Kalmykov, B. A. Lukenberg,
S. S. Friedson, A. G. Ziele. 1931



MepBbI COBETCKUIA BIIIOMUHI NMpoKaTan B MaKeeBKe B HOUb Ha 22 AHBapA
1933 r.

B akcnosuuum Mysea uctopum OAO «Mropckue 3aBodbl» MMeeTcA
MaKeT NMepBoro COBETCKOro B/IIOMMHI, ABNALLMIACA LEeHTpasnbHbIM 3KC-
noHaToM pasgena «Passutue UopcKkoro 3aBoda B rofbl NepBbIX NATU-
neTok». No pacnopaxkeHuio gupekTopa 3aBoga C.A. ®opuceHKoBa MaKeT
6bln1 U3roTOBMIEH MOAESIbHLIM Y4acTKoM LleHTpanbHow nabopatopum us-
MepuTeNbHOM TeXHWKW. Ha ero ctaHuHe Hagnuck: «/Mopckui 3aBony.
BLonb onop cTaHWHbI pacnonoeHbl n306pareHne NATUKOHEYHbIX 383/
1 Hagnuce: «Ocoboe KoHCTpyKTopcKoe 6topo N2 3 mpu OMY». MakeT 13
JepeBa 1 MeTanna B Maclutabe 1:20 oeMOHCTpUPYeT OCHOBHbIE Y3/1bl pa-
6o4eit Knetu 61IOMUHIA M NMO3BOJIAET PAcCcKasaTb O MPUHLMME OeicTBUA
MPOKAaTHOro CTaHa.

J1.4. Bypum

.

[epaeili cosemcKuli boMuHe 8 yexe Maxeescko2o Memarypau4ecko2o 3asoda. 1933 2.

First soviet blooming in a workshap of the Makeyevka metallurgical plant

ing mill rolled its first ingots on the night of January 22, 1933. It is
still successfully operating at the Makeyevka metallurgical plant.

The “Izhorsk Plants” 0JSC History Museum collection contains
a model of the first soviet blooming mill. It is the centerpiece exhibit
of the section “Development of the Izhorsk plant during the first five-
year plans”. Upon instruction of the plant's director S. A. Forisen-
kov, the model was built by the modelling department of the Central
Measuring Instrumentation Laboratory. The writing on the frame
says: “Izhorsk Plant”. Alongside the frame supports there are five-
point stars and the caption: “Special R&D No.3 under the ISPD". The
model, built of timber and metal at the scale of 1:20, demonstrates
the principal nodes of the blooming mill's cage and makes it possible
to explain the operating principles of the rolling mill.

L. D. Burim
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Mexanuyeckui
HcTHpaTenb npob
}Kene3HoH pyabl

B 1928-1929 rr. coBeTcKoe NpaBWUTENLCTBO MOBUIM30Basno Bce PUHAHCO-
Bble U MaTepuasibHble Pecypcbl, YTOObl Ha4YaTb CTPOUTENBCTBO HOBbIX Me-
Tanlypruveckmx 3aBoA0B M NOBbICUTL TEMIbI 06LLECOI03HOrO NMPOU3BOA-
CTBa YepHbIX MeTannoB. KysHeLKcTpolt 6bin Lenol anoxoin ans Cnbupn,
CbIFPaB UCKIIOUMTESTbHYI0 Posib B MHAYCTpUanusaumum Kysbacca. KoMbu-
HaT co3gaBsarncA B nepuog 1929-1936 rr. Heganeko ot ropoda Ky3HeLxa.
BonblUMHCTBO 3aKa30B Ha obopynoBaHue Ans KysHeLKoro Metansypru-
yecKoro KombuHarta (KMK) pasMectnnu B lepMaHum 1 AMepuke.

[MaBHbIM MHMKeHepoM Ky3HeuKcTposa 6kl HasHadeH MBaH [Maeno-
Bu4 BapauH (1883-1960), yyeHVK BblOatoLLEerocA MeTasnypra, OCHO-
BaTenA LUKOMbl POCCUMCKMX AoMeHWwmMKoB M.K. Kypako (1872-1920).
BoceMb net bapauH npopaboTtan Ha MOCTy TEXHMYECKOro AMpeKTopa
KMK, ocyLuectBnAA NpoexkTMpoBaHWe, TEXHWUYECKUA Hag30p M Herno-
CPeACTBEHHOE PYKOBOACTBO OpraHu3auumen u xodom pabot. TexHuye-
CKOe PYKOBOACTBO CTPOMKMW OMbITHBIM MeTaslyproM, BrocieacTsum
aKkageMukoM AkageMun Hayk CCCP (1932), cbirpano peluaroLLyio posb
B cTpouTtenibectBe KMK. B 1932 r. KoM6MHaT BCTynMn B CTPOM U B fafib-
HelLleM CTan nepefoBbIM MeTasylypruyeckmMm npeanpuaTMeM CTpaHbl.
Bnarogapa aHeprumn u Hactonumnsoctu W.IN. BapamHa yxe B 1930 r. Ha
KysHeuKcTpoe 6blna co3gaHa LeHTpanbHaA 3aBofcKas Nabopatopus,
KoTopanA NoAYMHANACH [TaBHOMY UHMEHepY; B HEM OH UMes CBOM BTOPOW
KabWHET M NPOBOAWUI B HEM erKeHelesNbHO Lenbln paboymnin aeHb. MBaH
MaBnoBWY NpUHAN HeMocpeacTBEHHOE yYacTue B GOpMMPOBaHUM 3aKa3a
Ha nabopaTtopHoe obopynoBaHue B lepMaHuu. KysHeuKuin MeTannyp-
rMYECKU 3aBof CTasn TeM MpeanpuATUEM, HAa KOTOPOM peLuanack npo-
6rnemMa BHepeHWA B COBETCKYI0 METasIypruio camon nepeoBon Ha ToT
MOMEHT TEXHUKM U 060pynoBaHus. Takke no uHnumatuee W.M. BapanHa
Ha KMK 6bin co3gaH TeXHUYecKuin My3ei KoMbuHaTa 1 chopMMpoBaHa
TeXHUYecKasa 61bnnoTeKa, KOTOPOK OH NpuaaBan ocoboe 3HaveHue. Mpu
Hay4YHO-TEXHUYECKOM My3ee KoMbuHaTta B 1963 r. opraHvM3oBaH MeMo-
puanbHbIi My3ei BaHa MNaBnoBuya: nepefaHHble KOMBUHATY B fap ero
BaoBoi J1.B. BapauHon goMallHuiA KabuHeT 1 bubnuoTeka.

MexaHu4ecKuii UcTMpaTenb Npob KenesHon pyabl 6bi1 Npuobpe-
TeH B epMaHMK crneumanbHO AS1A OCHALLEHWUA XMMMUYecKon nabopato-
pun (1931-1932). U3roToBneH 13 MeTanna (4yryH, ctans). Ha nuuesoi
MOBEPXHOCTU WMeEeTCA HafnuMcb Ha HeMeUKoM fA3sbike: «Chemisches
Laboratorium fir Tonindustrie Prof. Dr. H.Seger & E.Cramer G. m. b. H.
Abt. APPARATEBAU BERLIN N.W. 21 M.N 574 P. 7. (000 «XuMu4eckas
nabopatopua A NpoMbiLLIeHHOM 06paboTky MuH npod. a-pa X. 3ere-
pa u E. Kpamepa. OtgeneHune npubopoctpoeHus»)». OKono ceMuaecatu
NeT UCTUpaTesib UCMOMb30BasICA Ha y4acTKe NoaroToBKM Npob ans mc-
TUpaHWA Xene3HoW pyabl 40 BeNMYMHBI 3epHa Kenesa. Ha ero Konecax
NCMOJIb30BasIUCh CbIpOMATHbIE peMHU. [1o 1998 r. uctmpatenb Haxoamn-
cA Ha yyeTe B LleHTpanbHol KoMnneKcHol nabopatopuu, a B 2004 1. ero
nepefanv B MysenHbIn LEHTP.

J1.U. Tumogeesa
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MECHANICAL IRON ORE
SAMPLE GRINDER

In 1928-1929, the soviet government mobilized all financial and ma-
terial resources in order to launch construction of new metallurgical
plants and increase the rate of national production of ferrous metals.
The period of construction of the Kuznetsk metallurgical plant was
a whole era in Siberian history as it played a key role in the industri-
alization of Kuzbass. The plant was built in 1929-1936 not far from
the city of Kuznetsk. Most equipment orders for the Kuznetsk metal-
lurgical plant (KMP) were placed in Germany and America.

Ivan Pavlovich Bardin (1883-1960), a disciple of the out-
standing metallurgist and the founder of the soviet school of blast-
furnace steelmaking M. K. Kurako (1872-1920) was appointed the
Chief Engineer of the KMP construction project. Bardin spent eight
years working as the KMP technical director in which capacity he
designed the project activities, exercised technical control over their
implementation, and immediately supervised the project progress.
The fact that the construction project was managed by an experi-
enced metallurgist who later became a member of the USSR Acade-
my of Scientists (1932) played an important role in the construction
of KMP. In 1932, the plant was commissioned for operation and
subsequently became one of the country’s most advanced metal-
lurgic enterprises. Already in 1930, thanks to the energy and per-
sistence of I. P. Bardin, the central plant laboratory was created at
KMP that reported directly to the chief engineer. Bardin had his own
office at the laboratory and spent a whole business day in it once
a week. Ivan Pavlovich directly participated in the development of
the laboratory equipment order for Germany. The Kuznetsky met-
allurgical plant was the enterprise that implemented the most ad-
vanced technological solutions and equipment in soviet metallurgy.
Upon suggestion of I. P. Bardin, a technical museum was created
at KMP, as well as a technical library that he considered especially
important. In 1963, the KMP technical museum inaugurated the
I. V. Bardin Memorial Museum whose collection consisted of the
contents of his home office and library that were gifted to the KMP
museum by his widow.

The mechanical iron ore sample grinder was acquired in Ger-
many especially for the KMP chemical laboratory (1931-1932). It is
made of metal (steel and cast iron). The front-facing surface contains
a caption in German: “Chemisches Laboratorium fiir Tonindustrie
Prof. Dr. H. Seger & E. Cramer G. m. b. H. Abt. APPARATEBAU BER-
LIN N.W. 21 M.N 574 P. 7.” (Prof. Dr. H. Seger & E. Cramer Chemi-
cal Laboratory for Industrial Clay Processing” LLC). The grinder
had been used for almost 70 years to prepare iron ore samples for
chemical testing. Its rotating gear were driven with assistance of
hideropes. The grinder had remained at the Central Complex Labo-
ratory up until 1998. It was conveyed to the Museum Center in 2004.

L. I. Timofeyeva



UaaH [Nasnosuy bapdu (1883-1960)

Ivan Pavlovich Bardin (1883-1960)
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MexaHudeckul ucmupamens npob xcenesHol pydel. [epmaHus, bepaun. Chemisches

Mechanical iron ore sample grinder. Germany, Berlin. Chemisches
Laboratorium fiir Tonindustrie Prof. Dr. H. Seger & E. Cramer G. m. b. H. Abt. Apparatebau. Laboratorium fiir Tonindustrie Prof. Dr. H. Seger & E. Cramer
1931-1932 22. Hay4Ho-mexHuyecKuii My3eli umeHu akademuKa W.I1. bapduxa YdpexcdeHus G. m. b. H. Abt. Apparatebau. 1931-1932. “EVRAZ" Science and Tech-
«KCLM EBPA3a» (Hosory3Heuk)

nology Museum named after academician I. P. Bardin (Novokuznetsk)



llpobunbHan ycTaHoBKa
N1BI-2

C XIX B. MexaHW4ecKre OpobUnKM OnA U3Mesib4eHUA KaMeHHbIX U Apy-
rMX MaTepuanoB NMPUMEHAUCh B JOPOKHOM CTPOUTENbCTBE M FOPHOM
dene. B Poccun B Havane XX B., N0 CTaTUCTUKe, B JAOPOXKHOM CTpOU-
TeNIbCTBE Ha NPOM3BOACTBE LLebHA paboTano BCEro HECKOSIbKO edMHML,
TaKkol TeXHUKW. MepBble OPO6UKKU ObIIM UMMOPTHONO NPOM3BOACTBA,
TonbKo ¢ 1930-x rr. HeKoTopble 3aBoAbl 06beAMHeHUA «[opMaLUTpecT»
MPUCTYNUAM K MX Npou3BoACTBY. [pobUNKM Mo ycTporcTBY mnogpas-
OenATCcA Ha BanKoBble (BanbLOBbIe), LLEKOBbIE, KOHYCHbIE, LLApoBble
n T.4. BankoBble ApobUIKM — MalMHbI ONA APO6IeHMA PasfIUUHbIX
MaTepuanoB LUINHOPUYECKMMM BasiKaMu — noABuMch B 1806 1. B AH-
rmuu.

BankoBana Opobunka us cobpaHusa Myses uctopum gopor Antas,
nsrotosneHHana B 30-e rr. XX B., N0 yCTPOMCTBY ABMAETCA aHanormny-
HoW OpobunbHoW yctaHoBke [BI-2 MalumHocTpouTensHoOro 3aBoda
uM. KotnsaroBa, Ho 6e3 anexktpoasuratensd. OHa npuBoaMTCA B OeW-
CTBMe MapoBbIM ABuratesieM (NoKomobuseM), B Helt ABa rMagKux Bas-
Ka 0OWHAKOBOro OMaMeTpa BpallaloTcA HaecTpedy gpyr gpyry. OguH
BasloOK OpOoOUMKM BpaLLaeTcA B HEMOOBUMKHbBIX MOALUMIHUKAX CTaHWHBI,
a NnoALUMNHUKN BTOPOro MOMYT ObITb NepeaBUHYTHI MO CTaHUHE 0COObIM
MeXaHM3MOM C LieJ1blo MU3MEHEHMWA LUMPUHDBI BbIMYCKHOW LLENU, YeM pe-
rynupyeTcA ronepeYHblii pasMep NpodyKTa ApobneHusa. Ha atv nog-
BUMKHbIE MOALIMMHUKMA BafIKa HaXKMMaIoT MPYHUHbI, MpeoXpaHsioLme
MaLLWHY OT MOSIOMOK MpW C/Tly4YaiHOM MonagaHumn B Hee 04eHb TBEpAbIX
KycKoB. MaTepuan B ApobuIiKkM 3aTArMBaEeTCA CUIION TPeHUs, BasIKKM 3a-
TArMBAaIOT KYCOK MaTepuana, ecnv guameTp Basika npumepHo B 20 pas
6onblue pa3Mepa Kycka. BankoBele opobunku 6bian JOCTaTOYHO TUXO-
Xo[Hbl (OKpYXKHas CKOPOCTb BasikoB 3—6 M/C), ManonponsBoaUTESNbHbI,
0[HaKO LLeHWSIUCb 3a NMPOCTOTY KOHCTPYKLMM U HafEeHHOCTb B paboTe.
MpounseogutensHocTb [BIM-2 6bina 3-12 Ky6. M/4Y, KpYNHOCTL FOTOBOMO
npoayKkta — go 70 Mm. [1ns KpynHoro gpo6neHna Bankosble po6UKK
MPaKTUYECKM He MUCMONb30Banuck, a K 1950-M rr. npakTUYeCcKn BbILLIU
13 ynoTpebnexus.

Opobunka [OBlr-2 6bina obHapyreHa B 2001 r. Ha 3abpoLLeHHOM
BonbdpamMoBoM pyaHuKe (p. Kpaxanuxa) B 3MeMHOrOpPCKOM panoHe An-
TalcKkoro Kpasa 6513 rpaHuupl ¢ KasaxctaHoM. B 1920-60-e rr. cucteMa
pyaHVKOB KonblBaHCTpos paspabaTtbiBanach B I0MHOM YacTv ANTalNcKoro
Kpas. PyoHWK pacnonoxeH B TPyOHOLOCTYMHOM MecCTe, U FPOMO34Koe
0bopynoBaHue nocsie NpexkpaLLeHna paboT oTTyda He BbiBo3un. Kpome
OpoOUIIKKY, NPUBOOMMON B ABUMHKEHME TOKOMOOUIIEM, Ha PYOHWUKE Haxo-
OUNUCb BepPTUKaNbHbIN Bo4OTPYOHbIM NapoBoOM KoTes, NapoBas MaLlUuHa,
rpoxoT-Knaccudukatop. Opobunka bbina oTpectaBpMpoBaHa Ha HoBo-
anTaNCKOM 3KCMepUMEHTasIbBHOM PEeMOHTHO-MexaHU4YecKoM 3aBofe,
rOoe U3roTaB/IMBaETCA M PEMOHTUMPYETCA LOPOXKHAA TEXHMKA, HaBeCcHoe
W npuuenHoe obopynoBaHve O1A NpeanpuUATUA cucTeMbl «AnTanaBTo-
nopav. [Mocne pectaBpauuu ee goctasunu B Myseit nctopum gopor An-
Taf, U B HacToALLEee BpeMs OHa 3KCMOHUPYETCA Ha BbICTaBKe [OPOHHOM
N aBTOMOBOMNBHOM TEXHMKM NPOLUSIbIX J1ET.

C.I0. MamywuHa
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DVG-2
CRUSHING UNIT

Mechanical crushers have been used to grind stones and other con-
struction and mining materials since the XIX century. At the turn
of the XX century, according to official statistics, only a handful of
such machines were used in road construction in Russia to produce
gravel. The first crushers were imported from abroad. It was not un-
til the 1930s, that some of the “Dormashtrest” enterprises began to
manufacture the first domestic crushers. In terms of their construc-
tive design, crushers are divided into rollers, jaw-breakers, spindle
breakers, ball crushers, etc. Rollers, crushing machines designed
to granulate various materials using cylindrical rollers — first ap-
peared in England in 1806.

The rolling crusher from the Altay Museum of Roads History,
built in the 1930s, is analogous, in terms of its constructive design,
to the DVG-2 crusher manufactured by the Engineering plant named
after Kotlyakov, only without an engine. It is driven by a steam engine
(locomobile), contains two identical size smooth cylindrical rollers
that rotate towards each other. One of the crusher’s rollers spins in
the frame’s stationary bearings, whereas the bearings of the other
roller can be moved along the frame with a special mechanism in
order to change the width of the outlet slot that determines the lat-
eral dimension of the ground product. The movable roller bearings
are pressed against by the springs that prevent the machine from
breaking if the material subject to crushing turns out to be extremely
hard. Material is pulled into the crusher by force of friction: the roll-
ers draw in a piece of material if the roller's diameter is approxi-
mately 20 times larger than the size of the piece. Rolling crushers
were relatively slow (the peripheral velocity being 3-6 m/s) and their
efficiency was low. They were, however, valued for their reliability
and simplicity of design. The DVG-2 productive capacity was 3-12
cubic meters per hour, the lateral size of the final product being up to
70 mm. Rolling crushers were rarely used for large amounts of work
and were practically decommissioned by the 1950s.

The DVG-2 crusher was discovered in 2001 at a derelict tung-
sten mine (Krakhalikha river) in the Zmeinogorsk district of the Al-
tay region, not far from the border with Kazakhstan. A system of
Kolyvan mines was developed in the south of the Altay region in the
1920-1960. The mine in question was located in a hard-to-reach
area and the bulky production equipment had to be abandoned upon
the mine’s closure. In addition to the locomobile-driven crusher, the
mine was equipped with a vertical water-tube boiler, a steam engine,
and an overflow screen classifier. The crusher was restored at the
Novoaltaysk experimental mechanical plant that manufactures and
repairs road construction equipment and “Altayavtodor” rigs. Upon
restoration, the crusher was conveyed to the Altay Museum of Roads
History and is now available on display.

S. Yu. Matushina



[JpobunsHas ycmaroska [JBl-2. CCCP. MawuHocmpoumensHbil 3800 uM. Komnskosa (?). DVG-2 crushing unit. USSR. Engineering plant named after
19311940 22. My3eli ucmopuu dopoz Anmas (bapHayn) Kotlyakov (?). 1931-1940. Altay Museum of Roads History (Barnaul)



llaMATHaA oTAUBKA
Jlucuyanckoro
MeTaJlypruyecKoro
3aBojia

Mo Tpaguumu gna npeanpuATUA YepHOWM METaNyprm OHEM POXOEHUA
CTAHOBUTCA OTHIOL4b HE HA4asio UM OKOHYaHMe CTPOMUTENLCTBA, a AeHb
MycKa NepBov OOMEHHOW MeYu U BbINJIaBKM NepBoro YyryHa. MNoatoMy
NaMATHbIE OTIMBKM, U3rOTOB/IEHHbIE U3 MEPBOro MOSTy4YeHHOro MeTanna,
MUMeIoT 6ONbLLYI0 UCTOPUYECKYI0, MEMOPUAbHYI0 3HAYMMOCTb AnA Lo-
KYMEHTUPOBAHUA UCTOPUU Pa3BUTUA MeTasllypruyeckor MpOoMbILLIIEH-
HocTu Poccun. OfiHa M3 TakMX OTIIMBOK B cobpaHum MonutexHU4YecKoro
My3eA — MaMATHLIN 3HaK JICMYaHCKOro Ka3eHHOro 3aBoja «B BOCMO-
MWHaHWe 0CHOBaHUA JOMeHHOW nnaBku Ha 0re Poccumy», BbinyLLeHHbIN
1 wiona 1871 r.

B KoHue XIX B. Ha 6a3e OTKpbITbIX MECTOPOMKOEHUN KaMeHHOro
YrIA U enesHow pyabl 6b1IM 3an0KeHbl 0CHOBbI 0KHOPYCCKOM MeTan-
Nyprm, u panoH [JoHeLKoro yronbHoro 6acceiHa CTaHOBUTCA OOHWUM
U3 BedyLUMX MPOMbILLIIEHHbIX PEFMOHOB: 3[0eCb aKTMBHO Pa3BMBAaeTCA
yrosibHad, MeTanypruyeckan U KOKCOXMMMYECKan MPOMbILLIEHHOCTb,
paboTaloT KpynHble KaseHHble MeTannypruyveckue 3aBoabl — JlyraH-
CKui, lNeTpoBCKMI, JTCMYaHCKUIA.

JIMcMyaHCKUIA KaseHHbI 3aBof 6bi1 MOCTPOEH B KpaTvamLLne cpo-
KU PYCCKMMW UHXKEHEPAMK U3 0TeYeCTBEHHBLIX MaTtepuanos. PykoBoau-
TesfleM CTPOUTENbCTBA M ynpaBnAwwmUM JIncuyaHcKkoro 3aBogda B nepu-
of 1868-1877 rr. ctan nN3BeCTHbI PYCCKUIA MHMKeHep-OOMeHLUMK VBaH
Mnbuy 3eneHL0B, NMOMOMUBLUMIA Ha4YaNo OTEYECTBEHHOW MeTanyprum
Ha KaMeHHOYrofibHOM KoKce. CTpouTenbCTBO 3aBofa bbifo 3aBepLueHo
31 perabpsa 1869 r., M No cBoeMy TeXHUYECKOMY COCTOAHWIO 3aBO[ CTOSAN
Ha ypoBHe MnepefoBbIX MeTaslypruyeckmx npegnpuAatuia Esponbl. 0g-
HaKo y NpeanpuATMA B Npouecce paboTbl BO3HUKIN Cepbe3Hble TpyaHO-
cTn. CKasbiBanacb U cepbe3Has KOHKYPEHLMUA CO CTOPOHbI aHITIMACKOMO
npegnpuHuMatena OxoHa l03a, KoTopbI NbITancA YyCTaHOBUTL NPUOPU-
TeT CBOEro 4YyryHommaBWibHOrO 3aBoga. [ocynapcTBeHHble cybcuanm
noctynanu Toneko ana l03o0BcKoro 3aBoaa, a KpeauTbl AnA JlncmyaHcKko-
ro 6binu npeKpalleHsl. [JanbHelwee pasBuTMe 3aBoda 6e3 noaaep-
KW rocypnapcTsa 66110 HEBO3MOMHO, NO3TOMY 3aBof NpopaboTan Bcero
OKOJ10 Tpex JIeT U 6bi1 3aKpbIT B 1872 r. Ho Hanbonee yaayHble NonbITKKU
MOSy4YEeHUA KayecTBEHHOMO YyryHa Ha KaMeHHOYrofIbHOM KOKce 6binin
ocyLLlecTBsIeHbl UMEHHO Ha JIMCMYAHCKOM KaseHHOM 3aBofe, U GpakTu-
YeCKM OH OKa3asicA eQMHCTBEHHbBIM JO0CTOMHBIM KOHKYPEHTOM Npeanpu-
atnam . 03a.

C.I. 3yeca

84

COMMEMORATING
SLAB MANUFACTURED
AT THE LISICHANSK
METALLURGICAL PLANT

There is a tradition in ferrous metallurgy pursuant to which a found-
ry’s birthday is not the day its construction begins or ends, but the
day its blast furnace first starts and produces its first cast iron. This
is why commemorating slabs manufactured from the first metal
thus produced are historically important as they document the de-
velopment of Russian metallurgy. One of the items in the Polytechni-
cal Museum’s collection is a commemorating slab of the Lisichansk
metallurgical plant, “In memory of the launch of blast furnace metal-
lurgy in the Russian South”, made on July 1, 1871.

The metallurgic industry in the Russian South was first orga-
nized around the hard coal and iron ore deposits discovered in late
XIX century. The Donetsk coal basin became one of the leading in-
dustrial regions in the Russian South where coal, metallurgic, and
coke-chemical industries were actively developed. The government
built large metallurgic enterprises in the region, including the Lu-
gansk, Petrovsk, and Lisichansk plants.

The state-owned Lisichansk plant was built over a very short
time period by Russian engineers using domestically manufactured
construction materials. A famous Russian engineer specializing in
blast furnace metallurgy, Ivan llyich Zelentsov, also known as the
pioneer of the Russian coke-based metallurgy, supervised the con-
struction of and managed the Lisichansk plant in 1868-1877. The
plant’s construction was completed by December 31, 1869. In terms
of its technological capacity, the plant was one of the most advanced
metallurgic enterprises in Europe. In the course of its operation,
however, the enterprise encountered serious difficulties. Competing
with the British entrepreneur John Hughes who tried to establish
his foundry's priority was not easy. Hughes's enterprise continued to
benefit from governmental subsidies, whereas the Lisichansky plant
was no longer eligible for governmental loans. The plant’s further
development without governmental support was impossible, which
is why the plant operated for only three years and was shut down
in 1872. It was, however, the Lisichansky plant that truly succeeded
in manufacturing high quality cast iron using the coke method. In
fact, it turned out to be the only enterprise capable of competing with
John Hughes’s company.

S. G. Zuyeva



Omnuska namMamHas JlucudaHcKo20 MemasniypauyecKozo 3a600a. Poccus, JIUCUYGHCK. Commemorating slab manufactured at the Lisichansk metallurgical
1871 2. lonumexrudeckuii my3el (Mockea) plant. Russia, Lisichansk. 1871. Polytechnical Museum (Moscow)



laMATHaA oTAMBKa
W3 NepBoro YyryHa
BOCCTAaHOBJIEHHOM
ALOMEHHOH Neyu
[ypbeBcKoro
MeTaJlypru4yecKoro
3aBoja

B nepson nonoBuHe XX B. BbIMYCK MaMATHbIX OT/IMBOK CTas Tpaguum-
OHHbIM A/1A 60/bLUMHCTBA OTEYECTBEHHBIX MeTanlyprieckmux 3aBOLOB
W 6bIJ1 CBA3aH C BOCCTAHOBJIEHWMEM CTapbIX 1 MYCKOM HOBbIX NpeanpuUaTUiA
YepHOW M LiBeTHOM MeTannypruun. 23 Mapta 1922 r. B 4eCTb BOCCTaHOB-
NeHus JoMeHHOM neyn NypbeBCKoro MeTannypruyeckoro 3aeogda (FM3)
611 NpoM3BeeH BbIMYCK NAMATHLIX OT/IMBOK. [0 peLueHuio paboynx u3
nepBoro YyryHa 6bin omMT 0bennck 1 nocnaH B nogapok B.N. JleHnHy
BMecCTe C conpoBoauTeNibHbIM NUcbMoM. OH 1 cervac xpaHuTtcsa B [ocy-
OapCTBEHHOM MCTOPUYECKOM My3ee-3anoBefHuKe «[opKu JIeHNHCKmey.

[oMeHHanA neyb 6bina noctpoeHa B 40-e rogpl XIX B. Mo obpasuy
yparnbCKUX Meyen M HeOOQHOKPaTHO coBepLueHcTBoBanacb. B 1908 r.
B CBA3W C TAMENbIM SKOHOMUYECKMM TMOJIOXKEHMEM 3aBoda OHa 6bina
OCTaHOBIIEHA; MO PeLLeHMI0 HOBOro CO6CTBEHHMKA 3aBo4a — aKLMOHep-
Horo obLectBa «KonmKy3» — BHoBb NyLeHa B 1915 1., Ho npopaboTana
Bcero OBa roga. B 1922 r. 6narogapa caMooTBepeHHOMyY Tpyay pabo-
yMx OOMeHHas neyb bblna BoccTaHoBneHa. B 1950-e rr. 3HaMeHUTYIO
OOMHY OeMoHTMpoBanu. [yYpbeBCKUI 3aBof, ABMAETCA CTapenLUMM HblHE
OeVCTBYIOLLMM MeTannypruyeckum npeanpusatveM B Cnbupu; ocHoBaH
B 1816 r. Kak cepebponnaBunbHbi, B 1830-x IT. cTan Kenesogena-
TenbHbIM. Ha npoTareHun Bcelt ceoelt noytn 200-neTHeln nctopum 6bin
cBoeobpasHor nabopatopuert ansa oTPaboTHU HOBbIX TEXHONOMUYECKUX
MpoLLeCCoB.

B nepBble rogpl nocne oKoHYaHWA parkJaHCKON BOVHbI MYCK Oawe
TaKoW ManeHbKo foMHbI (oHa faBana Bcero 600 nyQoB YyryHa B CyTKM),
KaK lypbeBcKas, bbll 3aMeTHbIM COBLITUEM B ¥M3HM CTpaHbl B YCII0BUAX
TOM/IMBHO-3HEPreTUYecKoro Kpusnca. BocctaHoBneHneM 3aBofa m ny-
CKOM [JOMEHHOW ne4yun pyKoBoauMn TanaHtmebii MeTannypr IE. Kasap-
HoBckui (1887-1955). OH cyMen Ha MpaKTUKe OCYLLEeCTBUTb UOEU U3-
BecTHoro npodeccopa-meTannypra M.A. Maenosa (1863-1958) 1 ceoero
yyunTens — 3HaMmeHuToro gomeHwmka M.K. Kypako (1872-1920), npu-
MeHWB B LOMEHHOM MPOLLECCe ChIpOM KaMeHHbIN yronb KemepoBcKoro
pyOHWKa. [1o 3TOro KaMeHHbIN yrofb UCMob30Bancs NIULLb Kak NpUMech
K OpeBecHoMy yrto. [No3e nog ero pyKoBoACTBOM BrepBble B MUPOBOW
MpaKTUKe B JOMeHHoM neun MM3 Ha CbipoM KaMeHHOM yrie 6bi1 nony-
yeH ¢peppoMapraHel,. OnbiTbl HA CbIPOM Yrie Aanu XopoLuve pesynbTa-
Tbl: JOMHa [aBana OTIMYHbIA NUTeNHbIN YyryH; B roabl Benvkon Oteve-
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COMMEMORATING SLAB
MADE OF THE FIRST
CAST-IRON PRODUCED
IN THE RESTORED
BLAST FURNACE

OF THE GURYEVSK
METALLURGICAL PLANT

In the first half of the XX century, production of commemorating
slabs became traditional for most domestic metallurgical plants. It
was associated with restoration of old and introduction of new fer-
rous and non-ferrous metallurgy enterprises. On March 23, 1922,
to celebrate the restoration of the blast furnace at the Guryevsk
metallurgical plant (GMP), a series of commemorating slabs was
manufactured. The workers decided to use their first cast iron to
cast an obelisk and send it to V. |. Lenin alongside a cover letter. The
obelisk has been preserved at the “Gorky Leninskiye” State Museum
of History.

The blast furnace was built in the 1840s after the blast furnac-
es used in Urals and underwent multiple upgrades. In 1908, due to
the plant’s difficult economic situation, the furnace was shut down.
The new plant owner, “Kopikuz” JSC, restarted the furnace in 1915
but it only worked for two years. In 1922, thanks to heroic efforts
of the plant workers, the blast furnace was restored. In the 1950s,
the famous blast furnace was dismounted. The Guryevsk plant is the
oldest of the Siberian enterprises still in operation. It was founded in
1816 to melt silver and converted to melting iron in the 1830s. Dur-
ing its almost 200-year-long history, the plant served as a laboratory
of sorts that specialized in testing new technological solutions and
processes.

During the first years following the end of the Civil War, the
launch of even a small blast furnace such as the one at the Guryevsk
plant (it produced only 9600 kg of cast iron per day) was a noticeable
event in a country that was struggling to survive in the conditions of
a fuel and energy crisis. A talented metallurgist, G. E. Kazarnovsky
(1887-1955), oversaw the plant’s restoration and the launch of the
blast furnace. He managed to implement ideas of the well-known
professor of metallurgy, M. A. Pavlov (1863-1958), as well as his
own teacher, the famous blast furnace specialist M. K. Kurako
(1872-1920), by using raw hard coal from the Kemerovo mine in the
blast furnace process. Prior to that, hard coal had only been used as
an additive mixed with charcoal. Later, for the first time in the world
history, he supervised the process of production of ferromanganese
in the GMP blast furnace using raw hard coal. The raw hard coal ex-



llamAamHaa omiusKa U3 Nepeo2o Yy2yHa 80cCmMaHos1eHHol doMeHHOU neyu ypees- Commemorating slab made of the first cast-iron produced in the

cKo20 Memanypaudeckozo 3a800a. PCOCP, ypeeack (Tomckasa 2ybepHus). [ypbescKuli restored blast furnace of the Guryevsk metallurgical plant. RSFSR,

Memannypeauyeckull 3a600. 1922 2. [TonumexHuyeckul mMy3eli (Mocksa) Guryevsk (Tomsk region). Guryevsk metallurgical plant. 1922.
Polytechnical Museum (Moscow)



CTBEHHOW BOMHbI CbIPOM KaMeHHbIM yrofb nnacta «MoLuHbli» (Kys6acc)
LUMPOKO MCMONb30BasICA ANA BbINIABKM YyryHa Ha MeTannypruyeckmx
3aBofax Ypana.

B cobpaHue MonutexHuueckoro Myses namATHas oTnBKa ypbeB-
CKOro MeTannypruyeckoro 3asoda (1922), usgenve m3 Marnoi cepuu,
noctynuna B 1998 r. u3 Mysena uctopum YepHom MeTanypruun. ABTopbl:
co3daHue NpoeKTa — HadanbHUK Texotgena M3 N.A. LLKnAeB., co3aa-
Hue Mogenu — [.A. KyaopuH, dopmbl ansa onueku — E.E. Bepapes, nu-
Tenwmk — HukaHop [aBblooB. Pegkuii My3elHbIM NpegMeT oTparkaeTt
Hayaso npoLiecca BOCCTaHOBIEHMA YepHOI MeTanslyprum nocrie oKoH4a-
HWA B Cnbumpw MparkgaHCKoM BOWMHbLI M OCBOEHWE TEXHOMOMUM MoSTyYeHnnA
YyryHa Ha CbIpOM KaMeHHOM Yyrrie.

C.I" 3yeca
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periments yielded good results: the blast furnace produced excel-
lent cast iron. During the Great Patriotic war, raw hard coal extracted
from the “Moschny” mine (Kuzbass) was widely used to produce cast
iron at Ural metallurgical plants.

The commemorating slab made of the first cast-iron produced
in the restored blast furnace of the Guryevsk metallurgical plant
(1922), a limited-series item, was submitted to the Polytechnical
Museum in 1998 by the Museum of Ferrous Metallurgy. The authors
include the following individuals: P. A. Shklyaev, director of the GMP
technological department and project manager, D. A. Kudrin, art de-
signer, E. E. Bedarev, mould manufacturer, and Nikanor Davydov,
caster. This rare museum item reflects the beginning of restoration
of ferrous metallurgy in Siberia following the end of the Civil War and
the implementation of the cast iron production technology based on
raw hard coal.

S. G. Zuyeva



U3 conposodumensHo20 nucbMa npedcedamens 3asodcKozo komumema [. Koznosa, om-
npassieHHo2o 8BMecme ¢ obesuckom 8 nodapok B.U. JleHury:

«Boxcdi Muposozo nponemapuama moaapuuiy JleHuHy!

Jlopozodi soxcde, mosapuuwy Jlerun! [Japum Bam Ha naMame 00Hy KOJIOHKY Nepeo20 BbINYCKa
yyeyHa [ypbescKkozo 3a8oda ToMckoll 2ybepHuu KysHeuyrozo ye3da. Ima domHa Hebonbuio2o
pasmepa, 8 cymku daem dy2yHa om 600 do 800 nydos, Ho Mbl, paboyue ypsescrozo 3a800a,
20pdumMcA meM, Ymo odepucaHa euje 00Ha nobeda Ha mpydosoM ¢poHme npu Hawel podHol
pabode-KpecmbAHCKOU 81acmu, U meneps NPUCMYNU/IU K NocmpoliKe MapmeHoBCKol neyu
u npokamHol MacmepcKol, dabel 0ame HaM u3 cB0e20 YyayHa u xcesne3o... A euje xo4y noo-
YepKHyms, 0opo2oli 8oxcdb, Ymo doMeHHas nedb cmosia doszue 200bl, He pabomana npu
CMapoM npozHUBWeM cmpoex»

From the cover letter written by the chairman of the plant committee
D. Kozlov forwarded to V. I. Lenin alongside the obelisk:

“To the leader of global proletariat comrade Lenin!

Dear comrade Lenin! We herewith present you with the first slab of
iron cast at the Guryevsk plant of the Kuznetsk district of the Tomsk
region. Our blast furnace is modest in size and produces 9600—
12800 kg of cast iron per day, but we, the Guryevsk plant workers,
are proud of another victory on the labour front inspired by our very
own party of workers and peasants. We have now begun to build an
open-hearth furnace and rolling shop so we can make our cast iron
into steel... | want to emphasise, dear leader, that this blast furnace
had idled for many years under the previous rotten regime”
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llamaTHaA Mepanb
WMnepartopckoro
PYCCKOro TeXHM4eCcKoro
obwecrsa [l.K. Yeprosa

Pewuenne o npucyxgeHnm [1.K. YepHoBy «[loyeTHo Meganu 3a Bblgato-
LLMEeCA Hay4Hble Tpydbl MO MeTanNypru CTanu, oKkasasLUne NniogoTBop-
HelLLee BNNAHME Ha TEXHUYECKOE Pa3BUTKE 3TON 0611aCTU MPOMBILLIEH-
HOCTM» BbIN0 MPUHATO Ha 3acedaHun CoBeTa VIMnepaTopCcKoro pycckoro
TexHu4eckoro obuectsa (MPTO) 20 saHBapa 1903 r.

Ha nuueBoi cTopoHe Mefanu B LiEHTPe M306pareHo LunuHOpU-
YecKoe 0 LLECTU cruuax 3ybyaTtoe Koseco, HaxodALLeecA B CLENIeHUU
C TPEMA ManblMK1, PAcrosIOKEHHbIMU B BEPLLUMHAX PABHOCTOPOHHEro Tpe-
YrOfbHWKA, LMIMHOPUYECKUMU 3yBuaThiMK KoslecaMu, coefUHeHHbIMM
6eCcKOHeYHbIM KaHaToOM. Bo BTynKe LieHTpasnbHOro Koseca u3obparkeHsbl
ypaBHOBELLIEHHble BECHI U MUPA, @ MeXIY CruL, YepedyAck C apabecKa-
MM, CNT0Ba: «Mepa» — BBepXY, «4UCN0» — CNeBa BHU3Y U «BeC» — cripa-
Ba BHM3Y. BHyTpK Marbix 3y64aTbIx Konec NoMeLLeHbl: B BepXHeM — na-
POBOW MOJIOT, B IEBOM — MPAMOYIOJIbHbIV TPEYFOSIbHUK U PacKpbIThIN
LIMPKY/b, B NMPaBOM — AKOPb. Meay ManbiMu 3ybyaTbiMK Kosecamu
B MOJTYLIMPKYNbHBLIX PaMKax M306parKeHbl: cneBa — JIOKOMOTUB, Cripa-
Ba — MOHWTOP, BHWU3Y — MeperoHHbIN annapart. B npoMexkyTkax mexay
OMUCaHHBIMU NONYLMPKYSIbHBIMUA paMKaMU U MasbIMK 3y64aTbiMU Kosle-
CaMu, Y OKPYHHOCTU, M306parKeHbl: MyLLIKa, KOMNac, peTopTbl, SlonaTtka
LUTYKaTypa, KMpKa KaMeHLLIMKa U K1pKa pyaoKona.

Ha o6opoTHoOW cTopoHe: Mof rocydapcTBeHHbIM repboM, pacro-
NO¥KEHHBIM Y OKPYHHOCTU, — MepeBA3aHHbIA BHWU3Y JIEHTOI0 S1aBPOBbIN
BEHOK; B BEPXHEN YacTW KOTOPOro Ha JieHTe Haamnuch: «[oCToMHOMY»;
B LleHTPe Mefanu B OKPYXKHOCTU BbIrpaBvpoBaHo: «OMutpuio KoHcTaH-
TUHOBMYY YepHoBy». ABTOp N1LEBOM CTOPOHBLI Megann — A. lpunuxec,
06opoTHon cTopoHbl — H. lMpokodbeB. Mepanb oTyekaHeHa CaHKT-
MeTepbyprckMM MOHeTHbIM [OBOPOM. B nuTepaTtype copepskuTcs onu-
CaHue BbINyLLLEHHOM, TaK CKasaTb, cepunHo lNoyeTHon Meganu UPTO;
MOYHO MPeAnosionTb, YTO rPaBUPOBKA Ha 0O6OPOTHOW cTopoHe bbinia
3aKasaHa rpaBepy HernoCcpeACTBEHHO Nepes LepeMoHUen HarpakaeHun
YepHosa.

B 1997 r. noTOMKM BbIJAIOLLIEr0CA PYCcCKOro MeTannypra, pabotas-
Lne Ha MopcKoM 3aBofde, nNepefany Medanb B Mysein uctopum OAO
«Wropcrue 3aBodbi». [unnoM o HarpaxaeHun YepHosa lNoveTHoM Me-
ganbio MPTO 3a N2 519 ot 31 mapTa 1903 r. xpaHutca B Mysee mctopum
BoeHHoW akafeMyn PakeTHbIX BOMCK CTPaTerMYecKoro HasHaueHUA UM,
MNeTpa Benukoro (Mockea).

J1.4. bypum
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HONORARY MEDAL
OF THE RussIAN EMPEROR’S
TECHNICAL SOCIETY AWARDED
10 D. K. CHERNOV

The decision to bestow the “Honorary medal for outstanding scien-
tific achievements in steel metallurgy that effectively facilitated the
technological development of this industry sector” upon D. K. Cher-
nov was made at the meeting of the Council of the Russian Emper-
or’s Technical Society (RETS) on January 20, 1903.

In the center of the front face of the medal, there is an image
of a cylindrical gear wheel engaged with three smaller cylindrical
gear wheels located in the corners of an equilateral triangle con-
nected with an endless cable. In the hub of the central wheel, there
is an image of a balanced scale and a weight, while in between the
spokes, alternating with arabesques, there were words: measure —
at the top, number — at the bottom left and weight — at the bot-
tom right. Inside the smaller gear wheels, there are the following
images: a steam hammer — in the upper one, a right triangle and
an open bow compass — in the left one, and an anchor — in the
right one. In between the smaller gear wheels, inside the semicir-
cular frames, there are the following images: a locomotive — on the
left, @ monitor — on the right, and a distiller — below. Inside the
gaps in between the semicircular frames and smaller gear wheels,
by the circumference, there are the images of the following: a can-
non, a compass, a cucurbit, a trowel, a pick-axe and a cavil.

On the reverse of the medal, there are the following images:
under the state emblem positioned next to the circumference, there
is a laurel wreath bound with a ribbon at the bottom; at the top of the
wreath, on the ribbon, there is the caption “To the deserving one”;
“To Dmitry Konstantinovich Chernov” is engraved in the center of
the medal. The front face of the medal was designed by A. Grilikhes,
the reverse — by N. Prokofyev. The medal was manufactured by the
St. Petersburg Mint. The description of the generic honorary RETS
medal is available in some literature. It may be assumed that the en-
graving on the reverse side of the medal was ordered shortly before
Chernov’s award ceremony.

In 1997, the descendants of the distinguished Russian metal-
lurgist who worked at the Izhorsk plant conveyed the medal to the
“Izhorsk Plants” 0JSC History Museum. Diploma No.519 of March
31, 1903 confirming the fact that D. K. Chernov was awarded an
honorary RETS medal has been preserved at the History Museum
of the Strategic Rocket Forces Academy named after Peter the Great
(Moscow).

L. D. Burim



amamHas Medane MIMnepamopcKo2o pyccKo2o mexHuyeckozo obwecmaa [].K. YepHosa. Honorary medal of the Russian Emperor’s Technical Society awarded
Poccus, CaHkm-llemepbype. MoHemHeiti ddop. 1903. Mysel ucmopuu OAO «Mxcopcrue 3a- to D. K. Chernov. Russia, St. Petersburg. State Mint. 1903. “Izhorsk
800b1» (CaHkm-llemepbype, KonnuHo) Plants” 0JSC History Museum (St. Petersburg, Kolpino)



Crexnopes
YepHoBa

MMsA BENMKOro pycCKOro y4eHoro, 0CHOBOMOMOXHMKA MeTanioBeaeHns
1 TepMUYeckor 06paboTku ctann OMutpusa KoHcTaHTMHOBMYA YepHoBa
(1839-1921) Bowuno B uUcTopuio MeTannypriv. OoHaKo OrpoMHbIN NnY-
HbI apXMB YY4EHOr0 OKa3ascA pa3po3HeH, YacTb ero norubna B rodbl
Benukoi OTeyecTBeHHOW BOWHbI B 6ioKagHoM JleHuHrpage. Yuenenu
NuWb HeMHorue Bewn. B 1997 r. H.®. UoctnHa, HacneaoHuua cemMbun
YepHoBbIX, Nepedana 4Yactb apxmea y4veHoro B Mysen uctopum OAO
«Mwopckue 3aBoabl». Cpeam 40 eauHUL, XpaHeHWUA NPUCYTCTBYIOT $poTo-
rpapumn 1 HECKONbKO NPeaMeToB, B TOM YMCIe UHCTPYMEHT OIS Pe3Ku
crekna. [Jonrve rogbl oH XpaHUIICA B CEMbe BHYKa YepHOBa, MHKeHepa-
KoHcTpyKTOpa A.[l. YepHoBa (1908-1979), paboTaBLuero 3aMecTuTeneM
rnaBHoro KoHcTpykTopa CKB UkopcKoro 3aBofa (1965-1975).

AnmasHbii cteknopes [0.K. YepHoBa BbIMoNHEH B MacTepcKoWn
A.M. BabyLLKnHa He paHee 1897 r. v npeacTaBnAeT co60i 0AMH 13 06pas-
LLOB BbICOKOK/1aCCHOIO PY4YHOIr0 MHCTPYMEeHTa Toro BpemeHu. Cteknopes
COCTOUT U3 PYYKW, BbINOSIHEHHOWM U3 C/IOHOBOW KOCTW, MeTassIM4ecKom
HacaZKu, MOMOTOYKA C BbIpe3aMu UMW 3axBaTaMu AJ1s OTNlaMblBaHMA y3-
KMX MOJSIOCOK CTEKNA M arMa3Horo pesLa B Of0BAHHOM BCTaBKe. AniMas
BCTaBJIEH B MJIOCKYI0 OMOPHYI0 CTOPOHY MOJIOTOYKA TaK, YTO BbICTyMaeT
TONIbKO OfiHa ero peryLLas rpaHb; yron pesaHus — okoso 80°. OcobeH-
HOCTb a/iMasa COCTOMT B TOM, YTO OH peeT TONbKO B OOHOM onpeje-
NEeHHOM HanpaeneHuu. [Mpy 3ToM JOMHKHO bbITb UCKIOYEHO KaKoe-Mb0o
HarkaTue C yCUIIMeM Ha anmas.

Ha nuueBoln cTopoHe FofioBKM Kopryca B LieHTpe — m3obparke-
HMe OBYX CTOpPOH 30/10TOM Mefdanu Bcepoccuiickon XymorKecTBEHHOM
1 NpoMmbILLieHHon BeicTaBkm 1896 r. B HukHem HoBropoge v Hagnvcu:
BBEpPXY — «30/10Tas Medasb», BHU3Y — «A. BabyllKuHb». Ha BepxHeM
MpaBoOM BbICTYre rofIoBKM M306pareHa Lumdpa «8», uto, BepoATHO, 060-
3Ha4aeT TBEPAOCTb PEeXyLLero MuHepana (tonas — no wKane Mooca
WK noneBon LWNat — no wkane bpentraynTa). Ha BepxHe 6oKkoBow
rpaHu ronoBKU — ByKBbl «MO».

B KHure «BcepoccumcKana MpOMBbILMEHHAA W XYLOMECTBEH-
HaA BbicTaBka 1896 r. B HmxHem Hoeropoge. CnUCOK 3KCMOHEHTOB,
YOOCTOEHHbIX MOXBanbHbIX Harpag» (CM6., 1897) usgenua babyliku-
Ha YNOMMWHAIOTCA KaK YO0CTOeHHble 30/10Toi Menanu (B pasgene IX —
«MpounsBoacTea ¢abpuyHo-3aBoAckMe U GpabpUyHO-peMecneHHbIex;
Knacc «lpov3BOACTBO CTEKMAHHLIX W  KepaMUKOBbLIX U3OeNNU»):
«A.M. BabywkuH B MockBe. 3a NpoyHblA crnocob 3apesikv anMasos
B OMnpaBy AJ/1A pe3Kku cTekna». K corkaneHuio, Mactepckan babylukuHa
B MocKBe He ynoMAHyTa HWU B OJHOM W13 U3BECTHbIX JOPEBOJIOLMOHHBIX
M3LaHWM-cnpaBoYHUKOB Mo ¢pabpukam 1 3aBodaM Poccum.

AfIMasHbI cTeropes ABMANCA MHCTPYMEHTOM, LUMPOKO MpUMeHs-
embiM [1.K. YepHoBbIM B Mpouecce HayyHbIX uccnefoBaHuii. My3enHbin
npeaoMeT MHTEPECEH He TOJNTbKO KaK JIMYHbIA MHCTPYMEHT BblOaloLLLero-
CA Y4EHOr 0, HO U KaKk peKui obpaseL, peMecieHHOro UCKYcCTBa KoHLa
XIX B.

J1.4. bypum
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CHERNOV’S
GLASSCUTTER

The name of the great Russian scientist, the pioneer of metal sci-
ence and thermal steel processing, Dmitry Konstantinovich Cher-
nov (1839-1921) went down in history of metallurgy. The scientist’s
enormous personal archive, however, has been fragmented and
a part of it perished during the Great Patriotic War in the blockaded
Leningrad. Not many of his possessions have survived. In 1997,
N. F. lostina, a descendant of the Chernovs, conveyed a part of the
scientist’s archive to the “Izhorsk Plants” 0JSC Museum of History.
The 40 museum items include photographs and a number of tools,
including a glasscutter. For many years, it had remained in the fam-
ily of Chernov’s grandson, engineer A. D. Chernov (1908-1979) who
worked as the deputy chief designer of the Izhorsk plant’'s R&D unit
(1965-1975).

D. K. Chernov's diamond glasscutter was made in A. M. Ba-
bushkin's workshop around 1897 and is a specimen of that era’s
high-quality manual tools. The glasscutter consists of an ivory han-
dle, a metallic attachment, a head used to chip narrow strips of glass
off, and a diamond-tip cutter inside a pewter insert. The diamond is
inserted into the head's flat base so that only its cutting surface pro-
trudes outside; the cutting angle is approximately 80°. The diamond
is peculiar in that it only cuts in one specific direction and only if there
is no physical pressure exerted against it.

In the center of the front face of the head's housing, there is an
image of two sides of the golden medal of the 1896 Russian National
Art and Industry Exhibition in Nizhniy Novgorod and two captions:
“Golden medal” — above and “A. Babushkin” — below. Number “8”
is visible on the top right-hand tip of the head, which probably refers
to the cutting mineral’'s degree of hardness (topaz — on the Mohs
scale or feldspar — on the Breithaupt scale). Letters “MF” are visible
on the head's top lateral side.

The book “1896 Russian National Art and Industry Exhibi-
tion in Nizhniy Novgorod. List of exhibits awarded with merito-
rious awards” (St. Petersburg, 1897) Babushkin's products are
mentioned as golden medal winners (in Chapter IX — “Serial and
limited-scale manufacturing”; “Production of glass and ceramics”
class): “A. M. Babushkin in Moscow. For reliable method of mak-
ing diamond-tip glasscutters”. Regrettably, Babushkin's workshop
in Moscow is not mentioned in any of the pre-revolution reference
books or directories on Russian plants and factories.

The diamond glasscutter was a tool that D. K. Chernov often
used in the process of his research activities. This museum item is
interesting not only as a personal tool of a prominent scientist, but
also as a rare specimen of handicraft of the XIX century.

L. D. Burim



[1.K. YepHos 3a paboyum cmosiom. 1910-e 2e.

D. K. Chernov at his desk. 1910s
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Cmernope3s [1.K. YepHosa. Poccus, Mocksa. A.M. babywkuH. He paHee 1897 2. My3eli ucmo- D. K. Chernov'’s glasscutter. Russia, Moscow. A. M. Babushkin. Circa
puu 0AO «Mxcaopckue 3a800bi» (CaHkm-llemepbype, KonnuHo) 1897. “Izhorsk Plants” 0JSC Museum of History (St. Petersburg,
Kolpino)



Habop MaTounuKos

u wremnened Cy3synckoro
MOHETHOro aBopa

ANA U3rOTOBJIEHUA
peBepca cubupckoii
MeJHOW MOHEeTbI

MoHeTHbIn gBop B oKpyre KonbiBaHO-BocKpeceHCKMX 3aBOAOB yUpe-
ZeH YKa3oM oT 23 Hosbpa 1763 . AnA YekaHKM MeJHOW MOHeTbl U3 an-
TancKon Mean. ITo 6biNo 06YCNOBEHO CIIOMHOCTLI0O M [OPOroBU3HON
TPaHCMOPTUPOBKMN METaNNIMYECKMX AeHer B OTAasieHHble paoHbl U TeM,
YTO B anTancKom MeOHOW pyae BCTpeYanacb npuMeck cepebpa 1 30/10Ta.
BblgeneHne 3TMX MeTansioB U3 MegHow pyabl 6b1710 HepeHTabesbHbIM.
MecTo oA 3aBoga M MOHETHOO ABOpa NpY HeM bbiflo HaMAEeHo Ha peKe
HukHuia CysyH, B 125 Bepctax ot bapHaynbckoro 3aBoda. CvbupcKas
Me[HasA MOHeTa YeKaHunacb Ha Cy3yHCKOM MOHeTHOM aBope ¢ 1766 no
1781 r. (MMeHHOMI yKa3 oT 5 gexabpa 1763 r.) u UMena NpaBo XoaeHNA
TonbKo B CbuMpK. MoHeTHyto cTony As1A Hee onpegenun npesnaeHT Mo-
HeTHoro AenapTaMeHTa OeUCTBUTESIbHbIM CTaTCKuMA coBeTHUK U. LUnat-
Tep B 25 pyb6., T.e. U3 NMyda MeOu YeKaHWI0Cb MOHETLI Ha 25 py6., B TO
BpeMA Kak anAa Poccun — Ha 16 pyb. 13 nyna Meau. Bcero MoHeT 6bino
M3roToBfieHo Ha obLuyto cyMMy 3 799 661 py6. 93 2 Kon. MoHeTa Yeka-
HWMnack LwecTtu HoMuHanos: 10 KoneeK, 5 KomneeK, 2 KOMenKn, Konemnka,
ZeHbra v nosyLuKa.

Mo BHeLIHEMyY BUAY «CMBMpPKa» OTAMYanach oT 06LLerocydapcTBeH-
HbIX MOHeT. Ha aBepce Bcex HOMMHaNOB B 06paMJieHM N1aBpOBOW CreBa
M NanbMOBOM CripaBa BeTBEW, CBA3AHHbLIX BHU3Y JIEHTON, NMOMELLIEeH BeH-
3enb EkaTepuHbl |l ¢ KopoHolt — 6yKBa «E» ¢ BieTeHHOM B Hee pUMCKoM
[BOViKoW. Ha peBepce BCcex HOMMHASIOB, KpoMe MOJYLLKK, U306pareHsl
[Ba cobonA, cToALMe Ha ABYX 3aHWUX fanax W Jepraliye nepegHuMm
flanamMu oBasbHbIN LT C YKa3aHWEM HOMUHa A MOHETbI U Mofia YeKaHKMU.
Mo Kpalo mMaeT KpyroeaA HagmnMcb «CMBMPCKaA MoHeTa». Ha nonylukax
M3-33 UX HebOoNbLUMX pa3MepoB M3ob6parkeHWe cobosielt oTCyTCTBYeT,
0603HayeHNe e HOMUHaNa NoMeLLeHo Ha KapTywe. Ourypbl cobonen
ABNAOTCA YacTblo repba Llapctea Cubupckoro.

B cobpaHumn AnTaiickoro rocyqapcTBeHHORO KpaeBeaveckoro My-
3eA MMeeTCA YHUKambHbIA Habop YeKaHoB (MATOYHWMKOB W LUTEMMIENeNn)
LNA U3roTOBNEHWA peBepca cMBUPCKoN MeaHoM MoHeTbl Ha Cy3yHCKOM
MOHETHOM [Bope. YeKkaH — 3T0 MHCTPYMEHT A/A YeKaHKu B BMAeE rpa-
HEHOI0 CTa/IbHOIro CTEPHKHA CO CreLmanbHo o6paboTaHHOM paboyeit Ya-
CTblo. Ha neyaTHOM CTaHKe PUCYHOK Ha MOHETY HaHOCWUJICA C MOMOLLLbIO
YeKaHOB, Ha3blBaBLUMXCA WTeMnenaMu. [na N3rotoBneHUs wWremMnenen
MCNOJb30BasIUCh YeKaHbl, Ha3blBaloLMeca MaTo4YHMKaMu. Ha MaTouHKK
HaHocuscA penbed pasnnyHbIX M306parKeHNiA, COOTBETCTBYIOLLMX MOHe-
Te, KOTOpble Ha LUTeMnene nosyYanuck yrnybneHHbIMU. Ha MoHeTe e

94

SUZUN MINT PUNCHEONS
(MASTER BATCHES

AND IMPRESSES) USED
FOR MINTAGE OF SIBERIAN
COPPER COINS

The mint in the Kolyvanovo-Voskresensk industrial district was es-
tablished in compliance with the instruction issued by the Russian
Empress Katherine Il on November 23, 1763. The purpose of the mint
was to coin copper money out of Altay copper. This was accounted
for by the fact that transporting metallic money to remote territories
was difficult and costly, as well as the fact that Altay copper ore often
contained additions of silver and gold. Isolating these metals from
copper ore was economically inefficient. The mint was to be con-
structed on a site located on the Nizhniy Suzun River, 125 km away
from the Barnaul plant. Siberian copper money was coined by the
Suzun Mint from 1766 until 1781 (edict of his imperial majesty dated
December 5, 1763) and its circulation was legally limited solely by
the boundaries of Siberia. The monetary unit was determined by the
President of the coin department, state councillor in deed I. Schlat-
ter, as 25 roubles, i.e. 25 roubles worth of coins was made out of 32
kg of copper, while the average monetary unit for the entire Russia
was 16 rubles, i.e. 16 roubles worth of coins were made out of 16 kg
of copper. A total of 3,799,661 roubles worth of coins was minted.
The coins were minted in six different denominations: 10 kopeks,
5 kopecks, 2 kopecks, one kopeck, and half a kopeck.

Siberian coin was different from the national-circulation coins
in terms of its appearance. On the obverse of all denominations,
within the frame made up of a laurel branch (on the left) and a palm
branch (on the right) bound with a ribbon below, there is a crowned
monogram of Katherine — the letter “E” intertwined with the Roman
number two. On the reverse of all denominations, except for half
a kopeck, there is an image of two sables standing on their hind legs
and holding an oval shield in their front paws indicating the coin’s par
value and year of issue. The caption “Siberian coin” is visible along the
circumference. The half a kopeck coin, due to its small size, does not
contain an image of two sables and its par value is indicated in the
cartouche. The sable figures are part of the Siberian Realm'’s emblem.

The Altay State Regional History Museum collection contains
a unique set of puncheons (master batches and impresses) that were
used to strike Siberian copper coin at the Suzun Mint. Puncheon is
a coining tool that looks like a faceted metallic dowel with a specially
treated working unit. A printing machine equipped with a set of pun-
cheons known as impresses was used to apply a pattern to the coin.



YeraHe! (Habop MamoyHuKos u wmemnesnel) Cy3yHCKo20 MOHeMH020 dopa 01 U320MoG- Suzun Mint puncheons (master batches and impresses) used for
JNeHus pesepca cubupcKol MedHol MoHemel. Poccus. Cy3yHcKul MoHemHbll deop. 1770-e 22. mintage of Siberian copper coins. Russia. Suzun Mint. 1770s. Altay
Anmatickuli 2ocydapcmaeHHsiii Kpaeseddeckuli My3sel (bapHaysn) State Regional History Museum (Barnaul)



BHOBb M306parkeHne mnonydanocb pesibedHoe. YekaHbl (LecTb MaTouy-
HWUKOB W LUECTb LUTeMMesiel) NpeacTaBfeHbl NMonapHo, T.e. MAaTOYHMK/
LUTEMMeNb AA BCeX LWeCTM HoMmHanos. ®opMa Bcex YeKaHOB — BOCh-
MUyrofibHasi B OCHOBaHWMUW. M306parkeHns Ha paboyeirt MOBEpPXHOCTU
LUTEMMeNiel NOSIHOCTLI0 COOTBETCTBYIOT PEBEpPCYy CUOMPCKOM MegHoM
MOHETbl. Ha MaTo4YHWKax e KpyroBas HafmnMcb — «CUBUPCKasa MoHe-
Ta» — eCTb TOJIbKO Ha MOMyLLUKe, Ha 0CTaslbHbIX HOMUHANAaxX OTCYTCTBYET.
KonnuyectBo MaTo4HUKOB U LUTEMMENEN 06bIYHO ObIN0 KpalHe orpaHu-
YeHo, Moc/le 3aBepLUeHMs YeKaHKN Takue MHCTPYMEHTb! JOSHKHbI Obiin
YHUUTOMATLCA. MoCcTynunm YekaHbl B My3elt B oKkTAbpe 1902 r. us Mas-
Horo ynpasneHna ANTanckmx 3aBogoB.

10.A. Abpamosa

Puncheons known as master batches were used to make impresses.
A master batch had an elevated pattern that corresponded to the coin of
a particular par value. When applied to an impress, the pattern looked
recessed. When applied to a coin, the pattern looked elevated again.
The puncheons (six master batches and six impresses) are represented
in pairs, i.e. master batch/impress for all six nominal. All puncheons
were octagonal at the base. The patterns on the working surfaces of all
impresses fully correspond with the reverse sides of Siberian coins. The
caption “Siberian coin” is available on the half-kopeck’s master batch
only and is not available on all other denominations. The number of
master batches and impresses was usually quite limited — such tools
were meant for destruction once the process of minting was complete.
The puncheons were submitted to the museum in October 1902 by the

Chief Administration of the Altay enterprises.

Yu. A. Abramova

Cubupcras MedHas MoHema. Poccus. Cy3yHckuli MoHemHbil 0op. 1766-1781 ee. Anmatickuli
2ocydapcmaeHHbil Kpaeseddeckul mysel (bapHayn)
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Siberian copper coin. Russia. Suzun Mint. 1766-1781. Altay State
Regional History Museum (Barnaul)



Yerano! (Habop MamoyHuKos u wmemnesnel) Cy3yHCKO20 MOHeMH020 dopa O1A U320MoG-
JNeHus MedHol MoHemb! obwepoccutickozo obpasya. Poccus. Cy3yHcKul MOHemHbili d8op.
1830-e 22. Anmatickuii 2ocydapcmaeHHeil Kpaeseddeckull My3el (bapHay)

Suzun Mint puncheons (master batches and impresses) used for
mintage of Russian national copper coins. Russia. Suzun Mint.
1830s. Altay State Regional History Museum (Barnaul)
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Poinapckue gocnexm
«JlpeBHee BoopyKeHue»

Ha oTkpbiBLwevica B 1815 . 3naToycToBCKOM opyKeliHon dabpuKke npea-
nonaranocb HanaauTb MPOW3BOACTBO XOJSIOQHOMO OPYHKUA ONA HYMA
apMum 1 drota. POCCUICKUM NPaBUTENILCTBOM ObIIM NpUMNALLEHb He-
MeLLKMe MacTepa-opyHenHUKN U3 3HAMEHWUTOro ropoda 30/IMHreHa, cna-
BMBLLMECA CBOMM WCKYCCTBOM W3rOTOBMEHMA XOI0OHOMO opyHumA. OHK
06y4nnn 31aTOYCTOBCKMX MacTepOB He TOSIbKO TEXHONIOMMYECKUM Mnpue-
MaM, HO 1 OpUIrMHANBbHBIM CNOCO6aM Xy[0MHeCTBEHHON 06paboTKM CTanu:
BbITPaBKe Mocsie NpeaBapuTesibHON PUCOBKM Ha KITMHKaX, CUHEHMIO (Ha-
BeOEHMWI0 Ha CTasb No6eManocTi) U 30/104eHMI0 CTanu C MPUMEHeHUeM
PTYTU (301104€HMI0 Yepe3 OroHb). MHOMMe YYEHMKM He TONbKO NepeHAnu
OMbIT, HO U Pa3BUIIM PYCCKYI0 MaHEPY M TEXHWUKY XYOOMECTBEHHOMN 0bpa-
6OTKM CTanK, CO34aB 311aTOYCTOBCKUIA CTUSb YKPaLLEHUA OpYyHUAL.

OpyrkerHas dabpuka BbinycKana caMble pasnnyHble Buabl 60eBo-
ro, GexToBanbHOro M OXOTHUYBLErO OPYHUSA, B TOM YMCIIe YKpaLLEeHHOro
aBTOpCKOro opyruA. HaumHaa ¢ 1818 r. Bce opyue OeKopvpoBanocb
PYCCKUMM XYOOHHUKaMM: BMECTO XapaKTepHOM 017 HEMELKUX OpyHen-
HWKOB MPaBUPOBKM NMPUMEHANACL PUCOBKA KUCTLIO C MocieayioLLen Bbl-
TpaBKol ¢poHa 1 BrepBble NMOABUANCH CIIOMHbBIE CIOMETHbIE KOMMO3ULLMK.
Jlyywmummn obpasuamm 1820-30-x rr. sBnsoTcA paboTbl M3BECTHOMO
XyOorHUWKa-rpaBepa MBaHa HuKkonaesmya Bywyesa (1800-1834), no
rnpaBy CYMTaloLLLEerocA cosfaTtesieM 3/1aTOyCTOBCKOro MCKYCCTBa rpasio-
pbl Ha cTanu. BeplumHol ero TBopyecTBa M 31aTOYCTOBCKMX MacTepoB
CTaNl KOMMJIEKT pbILAPCKMX OOCMNexoB «[lpeBHee BOOpPYHeHUE», U3ro-
TOBJIEHHbIN Mo 3aKasy B 1830-1834 rr. gna HacnegHWKa POCCUMCKOro
npecTona, byayLwiero uapa AnexkcaHgpa ll. B ero cosgaHmm yqactBoBanu
32 macTepa, acKku3bl (prcyHKM) npuaymbisan U.H. Byluyes, oH e BMecTe
¢ W.MN. BoApwnHoBbIM, cKynbrTopoM J1. JlykuHbIM, pe3unkom M. lNensa-
BWHbIM, nonuposLuuKkamu . pa n [. PoHKMHbIM foBOAMN U3fenve Ao
YKenaeMoro pesysnesrarta.

Hocnexu cocToAT 13 LWnema ¢ 3a6panom (yKpaLLeHHOro CKysbTyp-
HbIMM M306paKeHUAMMN KpbinaTbiX KOHEK, chUHKCa 1 ABYrNaBoro opna),
HarpygHbIX M HacMUWHHBIX NaT, KMpackl, Nopy4er 1 NoHoxen. MMenocb
eLLe Korbe U LLWT, Ha KOTOPOM Ccpey OpHaMEeHTOB pacrnosiaranock U3o-
HparkeHue rpeveckon 6ormHy MyapocT AduHebl, a TaKHKe Med Co CKyIb-
NTypHOM pyyKow B Buae éuryp AduHbl n 6ora BorHbl Apeca. lMpu yKpa-
LLEHNM [OCMEXOB MUCMOSb30BaNIUCh CaMble Pas/iMyHbIE MaTepuarbl, Bce
TEXHUYECKME NPUEMBI 1 CNIOCOBbI XYA0MHECTBEHHO 06paboTKN MeTanna,
M3BecTHble Torga B 3naToycTe: BbiITpaBKa, CUHb, 30/104eHMe, MOSIMPOBKaA,
YeKaHKa Nno MeJu W CTanu, oKnelka 6apxaToM, BrepBeble LUMPOKOoe Npu-
MEeHeHUWe MoSTy4Ynnu npoceyHble (CKBO3HbIE arKypHbIE Y30pbl) U OrpaHoY-
Hble paboTbl. B 1834 r. generauuein 3naToycToBCKOM opyHKeHon habpu-
K1 pblLapcKue Jocrnexu 6binv npernofHeceHbl YeTbipHaguaTUneTHeMy
LecapeBu4y AnekcaHgpy. VIcKyccTBo 31aT0yCTOBCKMX MacTepoB Mosy4n-
110 BbICOKYIO OLLEHKY, MHOMUM M3 HWUX OT MMEHW Liaps OblIn NoranoBaHsbl
OeHeXHble Harpafbl U nodapku. MHorue rogbl «[ipeBHee BoopyeHue»
XpaHunock B IpMuTarke, a B 1928 r. 66110 nepefaHo 31aToyCTOBCKOMY
KpaeBeJ4YeCKOMY My3elo, B 3KCMO3MLMM KOTOPOro B HacTosLlee BpemsA
1 HaxoQuTCA.

T.B. LLladpuHa
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“ANCIENT ARMAMENTS”
ARMOUR

Founded in 1815, Zlatoust armoury was to become a cold arms
manufacturer for the needs of the army and the navy. The Rus-
sian government invited German armorers from the renowned city
of Solingen, famous for its cold arms. The Germans taught the lo-
cal Zlatoust artisans not only the technological skills, but also the
unique methods of artistic steel treatment: etching after drawing on
blade surface, blueing (tarnishing) and gilding of steel using quick-
silver (fire gilding). Many of the students not only acquired the skills,
but they also developed a uniquely Russian manner of artistic steel
treatment thus creating the distinguished Zlatoust style of arms
decoration.

The armoury produced all sorts of combat, fencing and
hunting arms, including some uniquely decorated pieces. From
1818 onwards, all the arms coming from the factory were deco-
rated by Russian artists. Instead of the characteristically German
engraving techniques, the local artisans used brush drawing with
subsequent background etching and for the first time introduced
complex designs. The best examples from the 1820-s and 1830-s
are attributed to the famous engraver of the time, lvan Nikolayevich
Bushuyev (1800-1834), rightly regarded as the founder of the Zla-
toust art of steel engraving. A suit of armour called “Ancient Arma-
ments” made in 1830-1834 for the Russian crown prince and future
Tsar Alexander Il is probably his and other Zlatoust masters’ high-
est achievement. The team working on its creation consisted of 34
artisans: the designs (drawings) were made by . N. Bushuyev, who
together with I. P. Boyarshinov, sculptor L. Lukin, engraver M. Pely-
avin, and polishers G. Gra and D. Ronzhin brought the suit to the
desired perfection.

The suit of armour features a helmet with visor (decorated
with sculptural images of winged horses, a sphinx and a two-headed
eagle), chest and back armour plates, a cuirass, as well as arm and
leg plates. The set also included a spear and a shield, ornamented
with an image of Athena, the Greek goddess of wisdom, and a sword
with a sculptural hilt made of the figures of Athena and Ares, the
Greek god of war. Various materials and all of the artistic metal pro-
cessing techniques available in Zlatoust at the time were used, in-
cluding etching, bluing, gilding, polishing, brass and steel engraving,
and coating with velvet. For the first time, the artisans widely applied
notching (through lacy patterns), as well as faceting. In 1834, a del-
egation of the Zlatoust armoury presented the suit of arms to the
fourteen-year-old crown prince Alexander. The work of the Zlatoust
artisans was highly praised; many of them were bestowed with mon-
ey awards and gifts in the name of the tsar. The “Ancient Armaments”
suit of arms was stored for many years at the Hermitage. In 1928, it
was donated to the Zlatoust museum of local lore, where it is cur-
rently on display.

T. V. Shadrina



Peiyapckue docnexu «/[]peaHee BoopydiceHuex: wiieM ¢ 3a6pasnom,
HazpyOHble U HICNUHHbIE IaMbI, KUpaca, Nopy4u u NoHoxcu. Poccus.
3namoycmoascrutl 3a800 (opyceliHas gabpuka). 18301834 ze.
3namoycmoscKuli 20podcKoli Kpaeseddeckuti My3el (3mamoycm)

“Ancient Armaments” suit of armour: a helmet with visor, chest
and back plates, cuirass, arms and legs plates. Russia. Zlatoust
factory (armoury). 1830-1834. Zlatoust Museum of Regional History
(Zlatoust)



Moaensb npope3snoro
cranka «Komap»

B 20-e rr. XIX B. N0 MHMLMaTMBE UH¥KEHepa U U3obpeTaTens, HavasbHUKa
okpyra KonbiBaHo-BocKpeceHCKMX 3aBOA0OB M TOMCKOIO FParKdaHCKOro
rybepHatopa M.K. OponoBa B YeCTb CTONIETUS FOPHOrO Aena Ha AnTae
6b1/1 NpoBedeH LieNbii pAaf bunerHblx MeponpuaTuiA. B ux umicne 6bi1o
co3JaHune KonneKuum Mogesnen ropHbIX MallWH 1 MeXaHWU3MOB, MoKa3bl-
BaIOLLIMX UCTOPUIO Pa3BUTUA TEXHWMKM Ha NPeanpUATUAX OKpyra.

Mogenb npopesHoro ctaHka «Komap» ¢ Cy3yHCKOr0O MOHETHOro
[BOpa ABNAETCA OOHOM M3 MATU COXPaHMBLUMXCA B cobpaHum AnTan-
CKOIMO FOCYyJapCTBEHHOIO KpaeBeJ4eckoro My3sea Mofesier, Co34aHHbIX
B 1820-e rr. MoHeTHbIM ABOp B oKpyre KonbiBaHo-BockpeceHcKux 3aBo-
0B 6bi1 yupeKaeH yKasoM oT 23 HosbpA 1763 r. AnA YekaHKU MedHoM
MOHeTbl U3 anTaicKon Meau. K ceHTabpto 1766 r. 6bin noctpoeH CysyH-
CKWI KOMIJIEKC, COCTOABLUWI U3 MeennaBuSIbHOro 3aBoa v MOHETHOIO
OBopa. B TexHonornm nsrotoBneHMA MoHETbI CYLLECTBOBASIO0 HECKOSBKO
onepauumit. CHayana Meb B rOpHe pasnuBanach B LUTbIKW, 3aTEM LUTbI-
K1 HarpeBasiMCb M pacKoBbIBaNMCb MoIoTaMuM B nosockl. [lonockl cHoBa
pasorpeBannchb M MPOKaTbIBAIUCL Ha MITIOLLMUIBHOM CTaHe, YTobbl Npu-
0aTb UM HYKHYI0 TONLLMHY. [ocne Yyero Ha Mpope3HbIX CTaHKax 13 NoJsioc
Bblpe3asiuCb MOHETHbIE KPYKW — 3aroTOBKM A51A MOHeT. Mx nogasanu
Ha FYPTUMbHBIA CTAHOK AJ1A HaHeCeHUs pybUMKoB WK HagMUCeN Ha pe-
6pe (rypte). W, HaKoHeL, Ha NeYaTHOM CTaHKe C MOMOLLbI0 YeKaHoB Ha
NLLeBOM M 060pOTHOM CTOPOHAX MeLHbIX KPYHKOB BblaB/IMBaICA COOT-
BETCTBYIOLLMIA PUCYHOK.

[encTByloLan Mogenb NPope3Horo MOHETHOIoO cTaHKa «KoMap» us
cobpaHua AnTaiickoro rocyqapcTBeHHOro KpaeBegyeckoro My3es 6bina
nsrotosneHa B 1828 r. Ha Cy3yHckoM 3aBofge. OHa BOCrpomn3BoauT BO-
LOOENCTBYIOLLMIA CTaHOK A5 BbIPYOKM KPYHKKOB U3 Meau OJjis U3roToB-
NeHus MoHeTbl, paboTaBLuMii Ha Cy3yHCKOM MOHETHOM [Bope B Havane
XIX B. ABTOpPOM CTaHKa, npeanonioxuTensHo, Asnaetca Monukapn Mu-
xannosud 3anecos (1772-1837) — m3BeCTHbIN M306peTaTesb U Mexa-
HWK, CTPOUTENb MeTasllypruyecknx NpeanpuATUA Ha AnTae, aBTop opu-
FMHANBbHOIO NPOEKTa NapoBo TypOUHbLI ANA 0TKaYKKM Bodbl U3 LwaxT. Mo
MMelLMMcsa ceegeHnaM, MMeHHo .M. 3anecos B 1818-1819 rr. BBen
B ynoTpebreHne HoBble NPOpe3Hble U FypTUSbHbIE MalUuHbI Ha Cy3yH-
CKOM MOHETHOM [BOpe.

10.A. Abpamosa
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“MosauITo” SLOTTING
MACHINE MODEL

A series of festive events was held in Altai in the 1820-s at the initia-
tive of Mr. P. K. Frolov, an engineer and inventor, head of the Kolyva-
novo-Voskresensk industrial district and civilian governor of Tomsk,
to celebrate the centennial anniversary of mining operations in the
Altai region. They included the organization of an exhibition of model
mining machines and devices showing the technological develop-
ment of the local factories in a historical perspective.

The slotting machine model called “Mosquito” originating
from the Suzun mint is one of the five original models made in the
1820-s in the collection of the Altai State Museum of Regional His-
tory. The mint in the Kolyvanovo-Voskresensk industrial district was
organized by the decree of November 23, 1763 for the minting of
coins using Altai copper. By September of 1766, a Suzun production
complex was in place, comprised of a copper mill and a mint. The
coin production technology included several steps. First, the copper
in the smelter was poured into bars, then the bars were preheated
and forged with hammers into strips. The strips were later preheated
and rolled flat by a rolling press to the desired thickness. After that
the slotting machines were used to cut out coin disks (coin blanks)
from the strips. The blanks were forwarded to the milling machine to
create ribs or inscriptions on the edge (mill). Finally, a printing press
was used to emboss the required design on the face and back sides
of the copper blanks.

The working model of the “Mosquito” slotting machine from
the collection of the Altai State Museum of Regional History was
manufactured at the Suzun factory in 1828. It represents a water-
powered coin-cutting machine used at the Suzun mint in early XIX
century. The machine is generally believed to have been created by
Polikarp Michailovich Zalesov (1772-1837), a prominent inventor
and mechanic, a builder of iron and steel plants in Altai, as well as
the author of an original steam-powered engine used to pump water
from the mines. It is widely held that it was P. M. Zalesov who first
introduced new cutting and milling machines at the Suzun mint in
1818-1819.

Y. A. Abramova
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“Mosquito” slotting machine, an operable model. Scale: 1:15. Russia.

Suzun copper mill. 1828. Designer: P. M. Zalesov (?). Altai State
Museum of Regional History (Barnaul)



lliBeinan MawnMHa
loy

B 1845 r. aMepuKkaHckuin Mactep-MexaHuk 3nuac oy (Elias Howe;
1819-1886) co3paeT LUBEMHYI0 MALUMHY C MPSAMOM UITION U YEeSTHOKOM,
MPVYMEHWB B MeXaHW3Me MNeTrieobpa3oBaHWA NPUHLMM, NOAO6HbIN TKaL-
KoMy. YcoBepLueHcTBoBaB obpasel, 10 ceHTabpa 1846 r. usobpetaTenb
nony4umn nateHt CLUA (N2 4750) Ha nepByio B MUpe MaLLMHY YefTHOYHOM 0
CTEMKa, UIMa B KOTOPOW bbla YCTaHOBMEHa FOPU30HTaNbHO; MaLUMHa
cyuTanacb no TeM BPeMEHaM BbICOKOCKOPOCTHOW W Npou3Bogmna nps-
MOWM MPOYHbIM LWOB co cKopocTbio 0o 300 cTeXkKoB B MUHYTY. [1o 3TOro
BCE MOMbITKM MOy4YeHNA MALLUMHHOMO LUBA He MMesM ycrnexa, T.K. bbinu
OCHOBaHbI Ha MPUHLIMME PYYHOIO LUMTBA UITN UCMOSIb30BaHMA KPOYKOBOK
urnbl. MIMeHHo Moy cTan obnagatesnieM naTeHTa He TOSIbKO Ha MaLLWHY, HO
M Ha NpMHLMN 06pa30BaHMA MaLLMHHOIO LLBa — B3aMMogencTBue nps-
MOW UMbl C YLLIKOM Ha OCTPME U YeNTHOKA C KaTyLLKOW C HUTKaMU BHYTPW.

Ha poaunHe n3o6peTeHuio He NpMAany 3HaveHus, Kak U B AHMIUK,
roe Moy B 1847 r. nony4nn nateHT, a B 1849 I. yiKe BbiHy*KOeH 6bin Bep-
HyTbcA B AMepuKy. Ho 3a BpeMa ero oTcyTcTBUA pag GUPM, HE3aKOHHO
MCMONb3yA 3anaTeHToBaHHble [0y KOHCTPYKLMIO U MPUHLMIMbLI paboThl,
CTanu NpOU3BOAUTL LUBEWMHble MaluuHbl. B pesynbrate anutesisHom
60pbObl C HAPYLUMTENAMMK CBOMX NATEHTHLIX NMpaB (B YacTHOCTU U C dup-
Mo 3uHrepa) oy BbiMrpan npouecchl W, NOSYyYMB GOSbLUYID CYyMMY
[leHer, OTKPbIN CBOe MPOM3BOACTBO LUBENHLIX MaluH B Hbio-MopKe.
B 1854 r. ¢upma «A. B. Howe» Bbinyckana 60 LUBeNHbIX MaLUWH B rog,
a ocHoBaHHanA B 1867 r. dupma «Howe Sewing Machine C°» npou3sBso-
amna Kk 1875 r. yxe 109 294 mawmHbl. ®upma bpatbeB Moy npouseTana,
BbIMYCKasA NPOMbILLSIEHHbIE MaLLWHBI A7 LUXTBA TAXKESbIX MaTepuasnos,
B OCHOBHOM MapycoB. Ha ee ToproBoM 3HaKe yKasblBanocCb, YTo 3nmac
[0y — KOHCTPYKTOp U u3obpetatens. OupMa He uMena ¢unuanos BHe
CLUA, Ho uMena ToproBsble NpeacTaBUTENIbCTBA BO MHOTMX CTPaHax MUpa,
B TOM uuncne un B Poccun.

B KOHCTPYKUWMM LLIBENHON MaLLUWHbBI M3 cobpaHuaA [NonmMTexHu4YecKoro
My3ed, gatvpyemoin 1878-1883 rr., npyMeHeHO opurMHanbHoe peLleHne
YeNTHOYHOI0 MeXaHM3Ma, NepeMeLLLaloLLEerocA BO3BPaTHO-MOCTYNaTeNbHO
BOOJIb IMHWM LLIBA, a He NeprneHanKYNAPHO JIMHUM LLIBA, KaK Ha 60JbLLIMH-
CTBE LUBEMHbIX MalUWH Toro BpeMeHW. [1nfA nepefayn OBUMKEHUS U ero
npeobpasoBaHWA OT BpaLLaTenbHOro (raBHbIA Bas) MOBOPOTHO-Kava-
toLemMyca (MrMoBOAUTENb) M BO3BPATHO-MOCTYNaTe/lbHOMY (MexaHW3M
YeNIHOKa) WCMosib30BaHbl OHOYPOBHEBbIE pasferbHble 3Ur3aronaso-
Bble 6apabaHbl cucTeMbl Xy3e. B na3 npaBoro 6apabaHa BXOAMT KyNadok,
3aKpemn/IeHHbI Ha HUXKHEM KOHLLe KPOHLUTEMHA WITIOBOAWTENA, B Mas3
NEeBOro — KyflayoK KpoHLUTENHA MexaHu3Ma neTeobpasosaHus. Mpo-
M3BOAUTENBHOCTb MalUMHbI HeBennKa (500 06/MUWH rnaBHoro Bana), Ho
nepBoOCTENeHHOe 3HaYeHWe MMeSIM CIIarKeHHOCTb paboTbl MexaHW3MOB,
POBHOCTb M MPOYHOCTb CTEXKA, CreLmarbHbIi ABUraTeslb TKaHU (paccum-
TaHHbI Ha TAXKesble MaTepuansbl). LLIBeHaA MaLLMHa YeNTHOUYHOMO CTEMKA
cucteMbl [oy — pefkuii My3elHbI NpeaMeT; oHa bbia 3anaTeHToBaHa
B AHITIMM U OTHOCUTCA K TUMNY MaLUWH, MpUMeHsAeMblX B GabpUyHbIX ycrio-
BuAX. K KoHuy XIX B., Korga oTnana HeobxoAMMOoCTb B LUMTLE NapycoB A1
¢dnoTa, BbINYCK aHaNOrMYHbIX MaLLUMHbI 6bl1 MPEKPALLLEH.

J1.B. Opnoaa
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HowE’'S SEWING
MACHINE

In 1845, an American mechanical engineer, Elias Howe (1819-1886),
created a sewing machine with a straight needle and a shuttle. His
looper design was based on a principle used in textile weaving. Fol-
lowing the improvement of the model on September 10, 1846, the
inventor received U.S. Patent N24750 for the world’s first lockstitch
machine with a horizontal needle. At that time, it was considered
a high-performance machine capable of producing a straight robust
seam at the rate of 300 stiches per minute. Until then, all attempts to
produce a machine-made seam had been fruitless because they were
based on the hand-sewing principle or the usage of a bearded needle.
It was Howe who received the patent both for the machine and the ma-
chine-made seaming technique, i.e. the interworking of a direct needle
with an eye at its point and the inside shuttle with a spool of thread.

The invention failed to attract much attention either in the
home country, or in England where Howe obtained a patent in 1847.
In 1849, the inventor had to return to North America. However, dur-
ing his absence, a number of companies organized production of
sewing machines illegally using the design and operation principles
patented by Howe. Following a prolonged struggle against patent in-
fringers (among them the Zinger company), Howe successfully won
the cases and, having received a substantial monetary compensa-
tion, began to manufacture sewing machines in New York. By 1854,
the “A. B. Howe" company manufactured 60 sewing machines a year,
while “Howe Sewing Machine C°” founded in 1867, produced 109,294
machines in 1875. The flourishing company of the Howe brothers
specialized in producing industrial-grade machines for the sewing of
heavy fabrics, primarily sails. The corporate trademark indicated that
Elias Howe was a designer and inventor. The company did maintain
trade missions in many countries across the world, including Russia.

The sewing machine in the collection of the Polytechnical
Museum was manufactured sometime between 1878 and 1883. Its
design uses an original solution for the shuttle that moves back and
forth along the seam line, rather than across the seam line, as it
was common in the majority of the sewing machines at the time.
Single layer separate zigzag-grooved drums are used to forward the
motion from the rotary (main) shaft to the rotary-rocking (needle
mover) and reciprocal motion mechanisms (shuttle). The cam fixed
to the lower end of the needle mover'’s bracket goes to the groove
of the right-hand drum, while the groove of the left-hand drum
houses the cam of the looping mechanism’s bracket. The machine’s
performance is not great (just 500 rpm of the main shaft), however
of primary importance here were the coherent interworking of the
mechanisms, steady and robust seam, as well as the special mate-
rial mover (specifically designed for heavy fabrics). Howe’s lockstitch
sewing machine is a rare museum item. It was patented in England
and belongs to the class of machines used for industrial purposes.
By the end of the XIX century, the navy no longer needed sails and the
production of this type of machines was discontinued.

L. V. Orlova



IlgeliHas MawuHa 4eHo4Ho20 cmedicka cucmembi [oy. CLUA, Heto-Mopk. Howe Sewing Howe’s lockstitch sewing machine. USA, New York. Howe Sewing
Machine C°. 18781883 2a. [lonumexHuyeckuti My3eli (Mockaa) Machine C°. 1878—1883. Polytechnical Museum (Moscow)



Konnekuua npenaparos
3/1eMEeHTOB N1IaTUHOBOMW
rpynnbi, NOAY4YEHHbIX
KapnoM Knaycom

MNoABneHne yHUKaNbHOM KOMMEKLMN CKIAHOK C BELLLeCTBaMU, Mosy4eH-
HbIMU y4YeHbIMU Ka3aHCKOM XMMMYECKOM LLUKOJSTbl Ha MPOTAXKEHUM MOYTU
[OBYX BEKOB, CBA3aHO C MMEHEM BbIJAOLLIErOCA YHEHOr0, YfleHa-Koppec-
noHgeHTa Akagemuu Hayk, npodeccopa MMnepatopckoro KasaHckoro
yHuBepcuTeTa Kapna Kapnoeuya Knayca (1796-1864).

OtkpbiTve B 20-e rr. XIX B. MeCTOporKaeHU NNaTMHOBOM pydbl Ha
Ypane ctano 3HauuTeNlbHbIM COOLITUEM B 06/1aCTU XMMUKU NIATUHOBLIX
aneMeHToB. MccnenoBaHWA pOCCUMCKUX YUYeHbIX Bblfiv HampaBseHbl Ha
paspaboTry 3¢deKTMBHOro crnocoba M3BREYEHUA NNAaTUHbI U3 pyObl.
Bbino 3aMeyeHo, YTo MpU pacTBOPEHUWU MNIATUHOBOW pyObl B LLEAPCKOM
BOJIKE OCTAETCA CMECh Pa3sIMYHbIX BELLLECTB — OCTATOK, NpU paspaboTke
KOTOPOro He yAaBanochk BblAeNUTb HOBbIM MeTass. B wypHane «YyeHble
3anuckm KasaHckoro yHuBepcuTeTa» 3a 1844 1. 6bina onybsivMKoBaHa
cTaTbA K. Knayca «XvMumyecKoe nccriejoBaHWe OCTaTKOB ypanbCKon nna-
TUHOBOW pyabl U MeTasa pyTeHUsA», KoTopas Yepes rod 6bina usgaHa oT-
OeNbHON KHUron. B Helt npeacTaBneHbl pesynsTaTthl TPEXNIeTHEro Tpyaa
Mo BblAENEHMI0 U U3YYEHUI0 MPenapaToB 3/1IeMeHTOB MaTUHOBOW Mpyrnbl
1 BrepBble BblgeNeHHOro UM B YACTOM BUOE HOBOIO MeTasifa niaThHo-
BOM rpynnbl — pyTeHua (Ruthenium).

OpuruHanbHble NpenapaTbl 3/1IeMEeHTOB NJIATUHOBOW FPYNMbl, MOJy-
YyeHHble K. KnaycoM, xpaHATCA B My3eMHON KOMEKLMN CKIAHOK C Be-
LLlecTBaMM, MNOSyYeHHbIMU YyYeHbIMM Ka3aHCKOM XMMWUYECKOWM LUKOJbI.
MpeactaBneHHble 06pasubl pyTeHWs, OCMWA, NanaaguMa U NiaTUHbI,
a TaKKe reKcaxJIopopyTeHaT KanuA, TeTpax/iopopoaar Kanusa, rmapok-
cug puaua, TETPaxopoocMaT Kanus, OKCUAObl pyTeHUA U OCMUA Haxo-
OATCA B CKNAHKAaxX nepsoy nonoBuHbl XIX B. Ha Bcex CKNAHKax coxpa-
HUAUCb CTApWMHHbIE HAOMUCU XUMUYECKUX GopMyn. Bbinyckanucb oHM
ManbIMU CEPUAMM, NO 3aKaszaM XMMUYECKMX U papMaLeBTUYEeCKUX na-
6opaTopuii, y4ebHbIX 3aBefeHuin. MiMeHHo Knayc BnepBble npeasioHu
06pasLibl NoyYeHHbIX XMMUYECKMX NpenapaToB COXpaHATb AJ1A COCTaB-
NEHWA KONMEKLMWN U OepraThb B crielmanbHblx WKadax, rae B gansHemn-
LLUEM MOMeLLIaSIM CBOM BriepBble nosyyeHHble Beectea A.M. bytnepos,
AM. 3aiueB 1 gpyrve BblgaloLwmecs ydeHble KazaHCKOM XMMUYECKON
LUKosbI. 3Ta TpagmumMA NnpofonkKanack 0o cepefuHbl XX B. MHoroe cae-
nanu Ans ee coxpaHeHuaA akageMukm A.E. Apbysos u B.A. Apby3oB.

K. Knayc nepBbIM 13 pOCCUNCKUX U €BPOMENCKUX YYEHbIX BbINOSTHUI
JeTalbHble CpaBHUTESIbHbIE UCCe0BaHNA CBOWMCTB 3/IEMEHTOB MiaTu-
HOBOW FpynMbl, BiepBble 0n1cas U CBOMCTBA PyTEHNA — eAUHCTBEHHOM O
N3 ecTecTBeHHbIX aneMeHToB [lepnoguyeckon cuctemsl .M. Mengene-
eBa, oTKpbIToro B Poccun. C Kknaccnyeckux uccnepgosanui K. Knayca
HauYMHaeTCcA nepuon TLWATENbHOr0 U3yYeHUA XMMUM 3NIEMEHTOB NaTu-
HOBOW pynmnbl, KOTOPbIA 3aBepLUMcA pa3paboTKOM MPOMbILLIIEHHBIX
MeTofoB adduHarka.

T.4. CopokuHa, H.Jl. 3uHbKUHa
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KARL KLAUS'S
COLLECTION OF PLATINUM
ELEMENT COMPOUNDS

The beginning of the unique collection of chemical compound bottles
put together by the Kazan chemical school scientists during the pe-
riod of almost two centuries is closely connected with the name of
Karl Karlovich Klaus (1796 - 1864), an outstanding scientist, associ-
ate member of the Academy of sciences, and professor of the Impe-
rial Kazan University.

The discovery of platinum ore deposits in the Urals in the 1820-
s became a significant milestone for the Russian and European plati-
num element chemistry researchers. Russian scientists focused on
the development of an efficient method of platinum extraction from
ore. It was discovered that dissolution of platinum ore in chloroni-
trous acid leaves a residual mixture of substances whose further pro-
cessing did not result in isolation of a new metal. In 1844, K. K. Klaus
published his article “Chemical research of the Ural's platinum ore
residue and Ruthenium” in the scientific magazine of the Kazan Uni-
versity. Next year, the article appeared in print as a separate volume.
Here the author presented the results of his three-year work aimed at
isolating and researching platinum element compounds and the dis-
covery of a new platinum group metal which he was the first to isolate
in pure form and which he named Ruthenium in honour of Russia.

The original platinum element compounds produced by pro-
fessor K. K. Klaus are now part of the museum’s collection of com-
pound bottles put together by the Kazan chemical school scientists.
The samples of ruthenium, osmium, palladium, and platinum, as
well as potassium hexachlororuthenate, potassium tetrachlororho-
dat, iridium hydroxide, potassium tetrachloroosmat, ruthenium and
osmium oxides are being kept in bottles, which themselves repre-
sent examples of the glass chemical vessels of the first half of the
XIX century. All of the bottles still retain the initial inscriptions of
chemical formulae. These bottles were produced in small batches
on commissions from chemical and pharmaceutical laboratories,
as well as educational institutions. Professor Klaus was the first to
come up with the idea to collect samples of obtained chemical com-
pounds and to store them in special cabinets. The next generations
of the Kazan chemical school disciples, including such outstanding
scientists as A. M. Butlerov and A. M. Zaitsev, added their own sam-
ples of new compounds. This tradition continued well into the middle
of the XX century.

Professor Klaus was the first among the Russian and Euro-
pean scientists who conducted detailed comparative research of the
characteristics of the platinum group elements. He was the first to
describe the characteristics of Ruthenium — the only natural ele-
ment from the Mendeleyev periodic table to be discovered in Russia.

T. D. Sorokina, N. L. Zinkina



Kapn Kapnosuy Knayc (1796—1864)

Karl Karlovich Klaus (1796-1864)

Konnekyus npenapamos 3neMeHmos naamuHoBoU 2pynnbl, NOYYeHHbIX U UCCIe0BAHHbIX
B8bI0QIOWUMCA PYCCKUM y4eHsiM Kaprom KnaycoM 8 xumudeckol nabopamopuu Mmnepamop-
CKo20 Ka3aHcKo20 yHUBepcUMema, HaXo0AWUXCA 8 XUMUYECKUX CKIAHKaX. Poccus, Ka3aHe.
Xumuyeckas nabopamopus MMnepamopckozo KasaHckozo yHusepcumema. K.K. Knayc.
Crnanku: «0bwecmao cmekiAHH020 npou3sodcmaa “U. Pumuna"», CaHkm-Ilemepbype.
18411843 22. My3eli KasaHcrol xuMudecKol wkossl Ka3aHcKo20 gedepassHo2o yHusepcu-
mema (KasaHy)
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Collection of platinum element compounds produced and researched
by the outstanding Russian scientist Karl Klaus in the chemical
laboratory of the Imperial Kazan University; compounds are stored in
chemical bottles. Russia, Kazan. Chemical laboratory of the Imperial
Kazan University. K. K. Klaus. Bottles: “I. Riting Glass Production
Society”, St. Petersburg. 1841—1843. Museum of the Kazan Chemical
School of Kazan Federal University (Kazan)



Hedranbie Macna
KoHcTaHTHHOBCKOIO
HedTeneperoHHoro
3asopa ToBapuuiecTea
NpoM3BOACTBA
MUHepanbHbIX Macen
noa GupMoio

«B.W. Paro3un u K°»

[unpeKTop BOMMCKOro napoxogHoro obulectBa «[pyruHa» B.U. Pa-
rosuH (1833-1901) Bowen B UcTopuio HedTAHOrO Jena KaKk co3fatesib
MPOMBILLMIEHHOrO MPOM3BOACTBA MMWHEpanbHbIX CMa3o4YHbIX Macen
1 NepBbiX KpynHbIX HedTe3aBoAoB Ha Bosre, ocyLuecTBMB B AyXe y4eHun
[.M. MengeneeBa 6onee paupoHanbHyto nepepaboTry W MoJSIHYO yTUAK-
3aumio HedpTn. B 1876 r. B r. BanaxHe HurkHeropoAcKom rybepHum bbin
MyLL,eH 3aB0of Mo NPOU3BOACTBY XOPOLLO OUULLEHHBIX CMa304HbIX Macen
13 6aKMHCKNX HeDTAHBLIX OCTAaTKOB, HO ero MOLLIHOCTb OKa3asacb Hefo-
CTaToYHa A/1A YOOBNETBOPEHMS BO3POCLUEro BHYTPEHHEro 1 3apybekHo-
ro cnpoca. IHepruyHbIA NpeanpuHUMaTenb, co34aB naesoe ToBapuLLe-
CTBO MPOM3BOACTBA MUHepasbHbIX Macen nog ¢upmoto «B.A. ParosuH
1 K°», cTpouT eLLie 6onee KpynHbI 3aBog — KOHCTaHTMHOBCKMI (NyLLeH
B 1879 r.), Ha 6epery Bonru Bo3ne Apocnasns. OCHOBHLIM MPOAYKTOM
3aBofa CTajiM CMa304Hble Macna, Ho CbipbeM OJ1A HUX U3bpanu He Hed-
TAHbIE OCTaTKM KEPOCMHOBOIO MPOM3BOACTBA, a TAKeNylo banaxaHckyo
HedTb. TeM caMbIM 6bI1 NMpedpeLLeH WWPOKUIA Npodunb 3aBoaa, CTaB-
LLEro OJHWUM M3 NYYLLUMX MO BbICOKOMY YPOBHIO TEXHWKU, pasHoo6pasuio
aCCOPTMMEHTa 1 MPEKPACHOMY Ka4yecTBy BbiNycKaeMor npodyKuuu. Bro-
CNeCTBUM TEXHOMOMNA BOMIMKCKMX 3aBOL0OB PacrnpocTpaHuiack Ha apy-
ruMe poCcCUCKME M 3apyberkHble 3aBoabl.

B 3HauMTenbHOM Mepe MMEHHO Yy4yacTuMe W3BECTHBIX YYeHbIX
(0.U. Mengeneesa, A.A. JleTHero, B.B. MapKoBHuKoBa, B.H. Orno6nu-
Ha, K. LLIM1aTa), NpoBOAMBLUMX Hay4HbIEe OMbITbl B 3aBOACKOM KOHCTaH-
TUHOBCKOW nabopaTtopuu, BbI3BasIo BbLICTPOE pa3BUTUE OTeYeCTBEHHOM
HedTAHOM NPOMBILLIEHHOCTM, KOTOPaA BO MHOIOM MPeB30LU/a Hay4Ho-
TeXHUYECKUI YpOBeHb 3apyberKHOM NMPOMBbILLIEHHOCTU TOF0 BPEMEHMW.
HedTAHble cMa3o4Hble Macna KoHCcTaHTMHOBCKOro 3aBofa ToBapuLe-
CTBa MPOU3BOACTBA MUHepasbHbIX Macen nof ¢upmoio «B.U. ParosuH
n K°» HeogHOKpaTHO 3aBOEBLIBANIN BbICOKWME Harpagbl: 30/10Tble Me-
Janu Ha BCeMUPHbIX BbicTaBKkax B Mapurke (1878, 1889) 1 AntBepne-
He (1885), a TakKe Ha MexKayHapoaHbix — B Bpioccene (1880), Pume
(1881), Huuue (1883), B JInueepnyne (1886). Ocoboi Harpagon — npa-
BOM MO/b30BaTbCA M306parKeHWeM POCCUIACKOro FoCydapCTBEHHOro
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“V. |. Racozin Anp C.”
KONSTANTIOVSKY oIL
REFINERY LUBRICANTS

The director of the Volga steamship society “Druzhina”, V. I. Ragozin
(1833-1901), will be remembered in the oil industry’s history as the
founder of industrial production of mineral lubricants and the first
large refineries on the banks of the Volga River, as well as the person
who practically implemented Dmitry Mendeleyev's idea about more
efficient oil processing and utilization. A factory for production of
well-refined lubricants from Baku oil residue was launched in the
city of Balakhna in the Nizhny Novgorod province in 1876. Its capac-
ity soon proved to be insufficient to meet the growing internal and
external demand. Being an energetic entrepreneur and founder of
“V. I. Ragozin and Co”, a mineral oil production joint-stock company,
Mr. Ragozin builds an even larger Konstantinovsky factory (put into
operation in 1879) on the bank of the Volga River near Yaroslavl. The
factory primarily manufactured lubricant oils, but instead of pro-
cessing oil residue resulting from kerosene production the factory
processed heavy oil from the Balakhany deposit. This in turn pre-
cipitated the broad profile of the factory, which was to become one
of the best of its kind in terms of the technological level, product line
and the high quality of its products. The technological innovations of
the Volga factories were subsequently adopted by other Russian and
foreign companies.

The rapid growth of the Russian oil industry, which in many
areas surpassed the scientific and technological level of contem-
porary foreign companies, was largely accounted for by personal
involvement of a number of renowned scientists (D. |. Mendeleyev,
A. A. Letny, V. V. Markovnikov, V. N. Ogloblin, and K. Shmidt) who
conducted scientific experiments at the Konstantinovsky factory lab.
Oil lubricants manufactured by the Konstantinovsky “V. |. Ragozin
and Co” factory received a number of high international awards —
gold medals at the world fairs in Paris (1878, 1889) and Antwerp
(1885), as well as the international exhibitions in Brussels (1889),
Rome (1881), Nice (1883), and Liverpool (1886). At the countrywide
Russian fairs, the products of the joint stock company were reward-



HegmaHele cMazo4Hble Macia KoHcmaHmuHoBCcKo20 Hegmenepe2oHH020 3asoda Tosapu- “V.I. Ragozin and Co.” JSC Konstantinovsky oil refinery lubricants.

wlecmaa npou3800cmea MUHePaTbHbIX Maces nod gupMoro «B.U. PazosuH u K°». Poccus, Konstantinovsky oil refinery of the “V. | Ragozin and Co.” mineral
¢. KoHcmarmuHogcroe. KoHcmaHmuHoBcKul Hegmenepe2oHHeili 30800 Tosapuujecmaa npo- oil production joint-stock company. 1905. Polytechnical Museum
U3800cmBa MUHEpPasIbHyIX Maces nod gupMoto «B.U. PazosuH u K°». 1905 2. [onumexHuyecKuli (Moscow)

My3eli (Mockea)



repba — 6blnia 0TMeYeHa NpoayKLuMA ToBapuLLeCTBa Ha BCEPOCCU-
CKMX BbICTaBKaXx.

B MyseitHOM cobpaHum xpaHaTcs 06pasubl CMa3ouHbIX Maces U3
KonneKkummM no HedTAHOMY [eny MOCKOBCKOro Mysesd npuKIagHbIX
3HaHWI, CO30aHHON B Havane XX B. XpaHUTeNleM TEXHWUYECKOro oThena
npodeccopoM Bn.P. BunbaMcom (1872-1957). KoMnneKT, cocToALumi
M3 OBeHaauaTM 06pasLoB CMA30YHbIX Macesl, Obii creumasnbHO 3aKa-
3aH 1 nony4deH B 1905 r. ot KoHcTaHTMHOBCKOro 3aBoda. Ha aTukeTkax
6YTBITOK MMEINTCA HaOMUCK C yKasaHWeM NMpou3BoauTeNa U Ha3BaHUI
CMa304HbIX Macen: «AcTpanuHb», «BaroHHoe Macno», «BaroHHoe Macno
(comme Glodt oil)», «<BaroHHoe macno (3uMHee)», «BepeTeHHoe Macno»,
«Macno gns gobbiBaHusA rasax», «<Macno gns napoBbiXb LUIMHOPOBL TO-
Bapb», «Macno ona npombIBKU LLepCTU», «MalunHHOe Macso (cbipoe)»,
«Macno gna napoBbIxb LMANMHAPOBBLY, «Macno ana dusmnyeckuxs nNpu-
60poBb 1 NapdiomMepb», «CeboHadTL MUHepasibHOE cano».

3.U. KyseMuHa
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ed with a special privilege — the right to use an image of the Russian
national emblem.

The museum’s collection contains oil lubricant samples from
the oil industry collection of the Moscow Museum of Applied Scienc-
es, which was organized at the turn of the XX century by the curator
of the technical section, Professor V. R. Williams (1872-1957). The
set, containing twelve oil lubricant samples, was ordered from the
Konstantinovksy factory in 1905. The bottle labels show the manu-

facturer’'s name and the names of lubricants: “Astralin”, “Carriage

oil”, “Carriage oil (comme Glodt oil)", “Carriage oil (winter)”, “Spindle

U "oy " ou

oil”, “Gas extraction oil”, “Wool washing oil", “Machine oil (raw)”,

“Steam cylinder oil”, “Oil for physical instruments and perfumery”,
and “Sebonaft mineral fat”.

E. I. Kuzmina
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Jlabopatopnas

ne4b KOHCTPYKIUK

C.B. Jlebenesa pna
KOHTaKTHOI0 pa3NnoKeHns
3TW/I0BOr0 CNMpTa

Ocoboe MecTo B peLleHUM HayyHOoM MpobnieMbl CUMHTE3a KaydyKoB 3a-
HUMatoT paboTbl akapemuka AH CCCP Cepres BacunbeBuya JlebepneBa
(1874-1934) B 06nacTv nonMMepmsaLMm yrneBogopoaoB pana AMBUHMIA,
nposefeHHble B 1909-1912 rr. YcTtaHOBMNEHHbIE MM OCHOBHbIE 3aKOHOMEp-
HOCTW peaKLMi NonMMepusaLmm CTaam Hay4Hom 0CHOBOM [nA pa3paboTkum
TEXHOSTOMMYECKOM CXEMbI MPOMBILLIIIEHHOIO CUHTE3a Kay4YyKOB.

B 1926 r. B cBA3M C HEOH6XOAMMOCTbLIO CO3aHWSA HE3aBUCUMOWM OT UM-
rMopTa 0Te4eCTBEHHOW CbipbeBoi 6a3bl 41A Pe3MHOBOM NMPOMBILLINIEHHOCTH
6bin 06BABNEH BCEMMPHDIN KOHKYPC Ha JTyHLLIMIM Cnocob nostyveHna CuH-
TeTudeckoro KaydyKa (CK). C.B. Jlebeges, npodeccop BoeHHo-MeauLIMH-
CKOM aKageMun 1 J1eHWHrpagcKoro rocyAapCTBEHHOMO YHUBEPCUTETa, ANA
npoBefeHWs abopaTopHbIX UCCeN0BaHMIA MO CUHTE3Y KaydyKa cobparn
cneumansHyio rpynny xumukos: A.B. BopoHoBa, ®.H. BopoHos, N.A. Bu-
HorpagoB-BonkuHckui, C.IL Kubupkwtuc, B.IM. Kpayse, A.M. Cno6oaunH
n A.N. ARy6UmMK. MoHTa annapaTypbl, BbiNoSIHEHME CTEKNOAYBHbIX paboT,
YaCTUYHOE M3roTOBJMIEHME anmnapaTypbl, MPoBedeHWe OMbITOB M aHanu-
308 C.B. JlebeneB 1 ero coTpyoHUKM OCYLLECTBIIANM COBCTBEHHOPYYHO.
B nekabpe 1927 r. ¥iopy KoHKypca 6bina npeacTaBfieHa 3asABKa Mof Ha-
3BaHueM «[none¢uH» 1 06paseL, CUHTETUYECKOrO KayvyKa BECOM 2 Kr
C onucaHreM criocoba ero npurotosrieHna, a 21 mana 1928 r. npesngmym
BCHX npuHsan pelleHne o npeMupoBaHum npeasoxeHHoro C.B. Jlebene-
BbIM criocoba cuMHTE3a KaydyKa M 0 pacLUMpeHUn OanbHenLwmx paboT ro
3ToMy criocoby. B Hauane 1931 r. Ha neHuHrpagckoM OnbITHOM 3aBofde
nutep «b» 6blna nonyveHa nepean NapTUA HaTPUIA-OyTaAMEHOBOIO Kay4y-
Ka. Mep.biit 3aBog CK 6bin nyLLeH B uione 1932 r. B Apocnaene, B TOM e
rofy — BTopoi B BopoHeike, Yepes rog — TpeTuin B EdpemMose.

B My3eliHOM cobpaHumM XpaHWUTCA YHUKanbHasA nabopaTopHas nedb
KoHCTpyKuum C.B. Jlebegesa ana nonyyveHna anBuMHUNa (Cbipba 4nA CUH-
Te3a MPOMbILLNIEHHOr0 HaTpUM-AUBUHWIOBOMO KaydyKa) M3 3TU0BOMO
cnmpTa. lMpouecc pasnoreHua crvpTa BesicA Npu TeMrepaType OKoJo
450°C B NpucyTCTBUM KaTanmsartopa. MonyyeHHble ra3006pasHbie 1 Napo-
06pa3Hble NpoayKTbl NoABepranmch fasbHelLLen 06paboTKe, B pe3ysbTa-
Te Yero BbIOENANCA OUBUHWUI, M3 KOTOPOIo CUHTE3MPOBANM KaydyK. Pas-
pabotaHHbii C.B. JlebenesbiM MeToa nonyyvenuna CK n3s atunosoro cnvpta
OTIMYancA MPOCTOTOM M OPUFMHANIBHOCTBIO MO CPAaBHEHMIO C APYrUMU
cnocobamMu: oAHOBpeMeHHO Benach AernapoTauma U AeruaporeHmsanmn
CrmMpTa Ha cMeLLaHHOM KaTanu3artope. [poMbilneHHoe npoussoacTeo CK
CTasno BblOAOLLMMCA MUPOBbLIM Hay4YHO-TEXHUYECKUM LOCTUMEHMEM: 33
py6eroM NpoM3B0ACTBO BO3HUKIIO 3HAUUTENBHO MO3e 1 6a3npoBanocs,
KaK NpaBus10, Ha YCMeLLIHOM OrbiTe paboTbl COBETCKON NMPOMBILLIEHHOCTU.

3.U. KyseMuHa
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S. V. LEBEDEV
LABORATORY FURNACE
FOR CONTACT
DECOMPOSITION

OF ETHYL ALCOHOL

The research of Russian chemical scientists, such as A. M. Butlerov,
I. L. Kondakov, I. I. Ostromyslensky, B. V. Byzov, A. E. Favorsky and
others, played an important role in the solution of the scientific prob-
lem of rubber synthesis. This is why the research work in polymeriza-
tion of butadiene carbohydrates conducted in 1909-1912 by the Mem-
ber of the USSR Academy of Sciences Sergey Vasilyevich Lebedev
(1874-1934) is especially important. The main patterns of polymeriza-
tion reactions that he had identified laid the scientific groundwork for
the development of an industrial rubber synthesis technology.

In 1926, in view of the need to develop an import-independent
raw material base for the rubber industry, the Supreme National
Economy Council (SNEC) announced an international tender com-
petition for the best synthetic rubber production method. Sergey
Lebedev, at that time a Professor at the Military Medical Academy
and Leningrad State University, put together a team of chemists to
conduct laboratory research in rubber synthesis. The group included
A. V. Voronova, F. N. Voronov, . A. Vinogradov-Volzhinsky, S. G. Ki-
birkshtis, V. P. Krauze, Y. M. Slobodin, and A. |. Yakubchik. In Decem-
ber of 1927, the tender committee received a project proposal en-
titled “Diolefin” and a 2-kg synthetic rubber sample accompanied by
a description of its production method. On May 21, 1928, the SNEC
Presidium awarded the contract to the rubber synthesis method
proposed by Sergey Lebedev and decided to expand research works
based on this method. In early 1931, the first batch of sodium-buta-
diene rubber was produced at the Experimental “B” factory in Lenin-
grad. The first synthetic rubber plant was put into operation in July of
1932 in Yaroslavl, the second one — in Voronezh later the same year,
and the third one — in the city of Yefremov a year later.

The museum collection features the unique Lebedev laboratory
furnace used for the production of divynil (raw material for the indus-
trial synthesis of sodium divynil) from ethyl alcohol. The process of
alcohol decomposition took place at the temperature of about 450°C in
the presence of a catalyst. The resulting gas and vapour products were
further treated to extract divynil, which was then used to synthetize
rubber. The synthetic rubber production method from ethyl alcohol
developed by Sergey Lebedev was markedly simple and original com-
pared to other methods: it allowed for a simultaneous dehydration and
dehydrogenation with a mixed catalyst. Industrial production of syn-
thetic rubber outside of Russia started much later and was based, as
arule, on the successful experience of the Russian industry.

E. I. Kuzmina



JlabopamopHas ne4s KoHcmpyryuu C.B. Jlebedeaa dna KoHmaxkm-
Ho20 pazsiodceHus amunosozo cnupma. CCCP, Jlenunapad. MHdu-
8udyanbHbIl 3axas. Paspabomka C.B. Jlebedesa. 1926—1936 2e.
MonumexHuyeckud My3el (Mockaa)

Lebedev laboratory furnace for contact decomposition of ethyl alcohol.
USSR, Leningrad. Individual order. Designed by S. V. Lebedev.
1926-1936. Polytechnical Museum (Moscow)




Konba KoncTpyKuuHK
Kabnykosa

B 1896 r. B MockBe 6bi510 yupekaeHo BTopoe BbicLLee yYebHoe 3aBege-
HWe BefoMcTBa nyTern coobuieHma — MMnepaTtopckoe MocKoBcKoe MH-
eHepHoe yunnuie (MMIKY), Bnocneactsum MoCKOBCKUIA UHCTUTYT UH-
reHepoB. TpaHcnopTta (MUUT). OpraHusaTtopoM nabopatopum 1 Kadeapbl
XVMUM YYUNULLLA CTall U3BECTHbIN YYeHbIN C MUPOBLIM UMEHeM, GU3NKOo-
xumuK U.A. Kabnykos (1857-1942). MepBble ABa roga, Noka CTPOUIUCh
3[0aHWUA YYUTULLLA, 3aHATUA U ONbITbI MO XMMWUM NPOBOAUSIUCE B apeHaye-
MbIX MOMeLLLeHMAX 3HaMeHuToro goma N2 14 no Teepckon ynuue (M3BecT-
Horo Kak gom E.N. Ko3suukon nnmn gom Il Enuceesa). IMeHHo B 3ToM
34aHum 8 Hosbpsa 1897 r. MeaH AneKkceeBnd KabnykoB cobcTBEHHOPYYHO
CBAPEHHbIN KYPUHbIA GYNIbOH 3anMn B CTEPUSIbHYIO CTEKMAHHYI0 Kosnby,
repMeTUYHO COEOMHEHHYI0 CO CTEKAHHBIM He3amnasHHbIM 3MeeBUKOM
(BMecTo MpobKu), T.e. coobLuaoLyloca ¢ atMocdepoit. 06 aToM cBuae-
TeSIbCTBYET HAOMUCh Ha BYMarKHOM 3TUKETKE, a TaKKe 3anpoTOKOMPO-
BaHHble paccKasbl CTapeMlmMx COTpyAHMKOB Kadegpbl xumum MUNTa,
nepenaBaeMble U3 NMOKONEHWA B NMOKOSEHME.

Kon6a KoHcTpyKumn KabnykoBa npefHasHaveHa OiAa OeMOHCTpa-
UMM BO3MOMKHOCTU KOHCEpBaLMW CheLManbHO NMPUrOTOBAEHHbIX pac-
TBOPOB OPraHNMYecKoro NPoUCXoMOeHUA B He3anasaHHbIX (CoeaMHEHHbIX
¢ atMocdepoit) cocynax. Mo yTBEpKOEHMIO YYEHOro, MpU TaKoW KOH-
CTPYKLMMU FTHUOCTHbIE MUKPOOLI HE CMOTYT MPE0A0sIeTb CTOSb C/TOMHbIN
MyTb M NONacTb B 6YSIbOH, a UOKOCTb, 3anuTan B KOOy, NPaKkTUYECKU He
6yneT ucnapaTtbeA. B HacToALLee BpeMs, cyaa No BHeLLHeMy BMAay (Hua-
KOCTb B Kosibe npo3payHan) M OTCyTCTBMIO 3anaxa, 6yNboH He MpoTyX,
a MCMapuca HesHauuTeslbHo. B cBA3M ¢ TeM, YTo obcyrKaaemMan XnMm-
YyecKan cucTeMa fBMAETCA KOMIOMOHOW, Nocsie AJIUTENIbHOro XpaHeHus
B HeWl BO3MOKHO MOABJIEHWE OCafKa B BUe MEJIKMX TBepPAbIX YacTull,
ocefjaHve KoTopbIX HabslogaeTcA Ha BHYTPEHHMX CTeHKax Konbbl (Bepo-
ATHO, B pe3y/bTaTe B36anTbiBaHNA COOEepPHMMOro Konbbl Npu ee nepe-
Hocke B 2000 r. u3 ogHoro 3aaHuA B gpyroe). PaHee nofobHble crefpl
Habslo4anuch BhILLE YPOBHA HMOKOCTU He bonee YeM Ha 5 MM, YTo ro-
BOPUT O HE3HAYUTESIbHOM UCMAapeHUn KUAKOCTU. Bce BbilensnomeH-
Hoe CBUOETENbCTBYET 06 yOayHOM 3KCNepuUMeHTe M3BECTHOMO YYEHOro,
roaTBEPHKOAIOLLEM BbIOBUHYTYIO UM runoTesy. iMeloTca cBefeHus, YTo
[Ba aHanorn4HbIX cocyna c 6ynboHoM 6bin nsroToBneHbl KabnykoBbiM
1 onA CenlbCKOX03ANCTBEHHOMO MHCTUTYTa (MOCKOBCKOM CefIbCKOX03AM-
CTBeHHOM akageMum uM. K.A. TumMupaAsesa). MNepBblit U3 HUX OblT pa3buT,
a BTOPOW yTpayeH B NpoLiecce NMKBUOALMM My3ea XMMUYEeCKoro Kopryca
aKageMum B KoHLe XX B.

B cBA3sm c nepeesgoM MIMNY B cobcTBeHHOE 3aaHMe Konba ¢ bynbo-
HOM Oblnla NepeHeceHa B CreuManbHO BbICTPOEHHBIN A1 XUMUYeCKOoM
nabopatopuu Kopnyc, rae 1 Haxoaunacb fo 2000 r. B npenapaTopcKom
KOMHaTe (B ee nomeLleHUM pacrnonaranca KabuHet U.A. Kabnykosa)
M rae [0 CUX NOop XpaHUTCA paboumnin CTon y4eHoro 1 Apyrasa Mebenb Bpe-
mMeH MY, B HacToALLee BpeMs XxuMuyecKan nabopaTtopus ABnAeTcA
MeMopuarbHoi 1 HocuT uMAa U.A. Kabnykosa. C 2000 r. Konba KOHCTPYK-
umm KabnykoBa HaxoguTcA B 3KCMO3ULMKM Yd4ebHO-My3eHOro LieHTpa
nctopmm MUNTa, pasMeLL,eHHON B rNIaBHOM Kopryce By3a.

A.K. Hukonaenko, M.M. Jlezacoaa
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KABLUKOV'S FLASK

In 1896, the Ministry of railways founded its second higher education
institution in Moscow — the Imperial Moscow Engineering School
(IMES), the predecessor of the Moscow Institute of Railway Engineer-
ing. The school’s laboratory and chemistry department were orga-
nized by the world-renowned physicist and chemist I. A. Kablukov
(1857-1942). During the first two years, while the main building of the
school was under construction, chemistry classes and experiments
were held in rented premises at the famous address of 14 Tverskaya
(known as Kozitskaya or Yeliseev house). It was in this building where
on November 8, 1897 Ivan Alekseyevich Kablukov filled a chicken
broth that he had prepared with his own hands into a sterile glass flask
hermetically connected to an unsealed coiled glass pipe (no plug), i.e.
connected to the atmosphere. This fact is evidenced by the inscription
on the paper label, as well as by the recorded accounts of the oldest
members of the MIRE chemistry department, which had been passed
orally from generation to generation.

The Kablukov flask was designed to demonstrate the possi-
bility of conserving specially prepared organic solutions in unsealed
bottles (i.e. connected to the atmosphere). According to the scien-
tist, his design prevents putrefactive bacteria from making their way
through the complex path to the broth, i.e. the liquid filling the flask,
while the liquid in the flask virtually does not evaporate. Even to-
day, judging by the way it looks (the liquid in the flask is transparent)
and smells, the broth has not grown rank and has evaporated only
slightly. Since the chemical system under consideration is a colloidal
system, after a prolonged storage period it can produce a sediment
in the form of tiny solid particles that settle on the inner walls of the
flask (in all probability this resulted from the shaking of the flask’s
content during its transportation in 2000 from one building to an-
other). In previous periods, such traces could be observed more than
5 mm above the liquid level, which confirms the liquid has evaporat-
ed insignificantly. All of the above shows that the experiment of the
renowned scientist has been a success and that his hypothesis has
been confirmed. There is evidence that Mr. Kablukov had produced
two more similar flasks with broth for the Agricultural Institute (a.
k. a. Moscow Agricultural Academy named after Timiryazev). One of
them ended up being broken, while the other was lost during the
liquidation of the chemical building’s museum of the Academy in the
end of the XX century.

After IMES moved to its own premises, the flask with broth
was transferred to a specially designed chemical laboratory building
where it had been kept until 2000 in the compounds room (the same
room where Mr. Kablukov had his office and where there still stands
the scientist’s working desk and other furniture of the IMES period).
Today, the chemical laboratory is a memorial facility and bears the
name of Ivan Kablukov. Since 2000, the Kablukov flask has been part
of the exposition of the MIRE Historical Museum and Training Centre
located in the main building of the institute.

A. K. Nikolayenko, M. M. Legasova
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Konba
Apby3oBa

Ocoboe MecTo B cobpaHmmn Myses KasaHCKOM XMMUYECKOM LUKOSbI 3aHK-
MaeT nabopaTopHas CTEeKNAHHAA MOCyaa, U3roTOBMIEHHAA JIMYHO OCHO-
BOMOJIOMHUKOM ocdopopraHnyeckor xumumn B Poccum, npodeccopom
KasaHcKoro yHuBepcuTeTa, akagemmkoM AH CCCP AnekcaHgpom Epmu-
HUHrenbaoBuyeM Apby3osbiM (1877-1968). Ewe B cTymeH4Yeckue rogbl
B nabopatopum npodeccopa A.M. 3aiLieBa oH oBNagen CTEKNOAYBHbIM
WCKYCCTBOM U B OafibHeMLLEM Bce HeobXxoauMble AN1A CBOMX 3KCMepu-
MEHTOB NMpM60opPbI U CROMHbIe annapaTbl genan caM. HekoTopble U3 HUX
(«konba ApbysoBar, «gednermatop ApbysoBa») HaxoOATCA B MPOMbILL-
NeHHOM MPOU3BOACTBE.

Konba Apby3oBa npefHasHay4eHa /s NepPeroHKM UAKOCTH, COCTO-
fALLLeN U3 HECKOJTbKUX BELLLeCTB, NpU aTMOCHEpPHOM AaBSIEHUM U B BaKyy-
Me. MNeperoHsaeMasn *MOKOCTb Yepes y3Koe Fop/o 3anMBaeTcs B Konby Ha
2/3 obbema. Ecniv neperoHka ocyluecTBiAeTcA npy atMochepHoOM aB-
NEeHUN, FOpIIo 3aKpbIBAETCA MNPOOKON, €C/M B BaKyyMe, TO Yepe3 NpobKy
BCTaBNAETCA [0 CaMOro fHa Konbbl 04eHb TOHKUIA AJIMHHBIA Kanuanap.
B ropno gednermMatopa Yepes npobKy NoMeLLLAlT TEPMOMETP TaK, YTOObI
PTYTHBIN LLUAPWK HAXo4MNCA Ha ypoBHE 0TBOAHOM TPyOKuM. Npun 3aKuna-
HUW }UOKOCTV Napbl MoOMagaloT B LWap AedriermMaTtopa, npy 3ToM napbl
BbICOKOKMMALLEN MUOKOCTU OXJIarKOAITCA, KOHOEHCUPYIOT M KanawT
obpaTHo B Konby. HecKoHOeHCMpoBaHHaA YacTb MapOB HUMKEKUMALLEro
BELLEeCTBa Yepe3 OTBOAHYIO TPyOKy nomnanaeT B XoNoauIbHUK, TaM KOH-
[EHCUPYeT 1 CTEKAET B NPUEMHMK. Mpy fanbHenLleM HarpeBaHWM Kosbbl
B LLap AednerMatopa, a 3aTeM B X0NOAUSTbHUK MOCTYMNaloT Napbl BbICOKO-
KUMALLEN *RUOKOCTU. TaknM 06pasoM, HMUOKOCTb, NpeAcTaBsAioLLan co-
6011 CMeCb HECKOJTbKMX BELLLECTB, pa3feniAeTca Ha oTaesIbHble BELLeCcTBa.

«Konba ¢ nednermatopoM B. CeméHoBa 1 A. ApbysoBa» BrepBble
yromuHaeTcs B bpoLuiope yyYeHoro «KpaTkoe pyKOBOACTBO MO CaMOCTO-
ATe/IbHOMY U3y4eHuio cTeKoayBHOro UckyccTear (1912). Bo BTopoM ee
nsgaHum (1933) aBTop nWLLET, YTO 3TOT NpMbop ObiN CKOHCTPYMPOBaH
«Hamu okono 30 neT ToMy Haszag». B.M. CeméHoB — npodeccop B Ho-
BO-AneKCcaHOPUIACKOM MHCTUTYTE CeNIbCKOro X03AMCTBA U N1eCOBOACTBA
(MonbLwa), roe ¢ 1900 no 1911 r. Apby3oB paboTan cHavana accuUCTeH-
TOM, 3aTeM 3aHMMan SOMKHOCTL Npodeccopa. B MarucTepcKol guccep-
Taumn «0 cTpoeHnmn GochopucTort KUCNOTbI U ee Npom3BoaHbIX» (1905)
3TOT npubop He ynoMuHaetcA. [Jo 1917 r. ero no 3anABKaM U3roTaBu-
Bana HeMelKas dupmMa «Paul Altman», 0 YeM cBUOETENLCTBYET KaTanor
1910 r. u3ganus. Mo BocroMMHaHMAM akageMumKka b.A. Apby3oBa — cbiHa
yyeHoro, Npubop 13 My3etHoro cobpaHna bbin N3roToBeH IMYHO aBTo-
poM m3obpeTteHuns B 1910-1915 rr. u ucnonb3oBaH UM Npu NogroToBKe
JOKTOpCKoM anccepTaummn «O sABNeHUAX KaTanusa B 065acti npeBpa-
LLIeHMA HeKoTopbIX coeamHeHun docdopa». Mactepcteo A.E. Apby3oBa
B CTEKJI0YBHOM UCKYCCTBE ChbIrpasio 60sibLLylo posib B OCYLLLECTBIEHUM
€ro MHormx 6necTALWMX SKCNepUMeHTaNbHbIX UCCe[0BaHNUIA B 0611acTu
OpraHN4YecKon XMMUU, UMEIOLLIMX MUPOBOE 3HaYeHue.

T.4. CopokuHa, H.Jl. 3uHbKUHa

114

ArBUZOV’S
FLASK

A special place in the collection of the Kazan Chemical School’s mu-
seum is given to the laboratory glassware made personally by the
father of organophosphorus chemistry in Russia, Professor of the
Kazan University and a member of the USSR Academy of Sciences
Alexander Erminingeldovich Arbuzov (1877-1968). He learned the
glass-blowing skills while working during his student years in the
laboratory of Professor A. M. Zaytsev. He later independently manu-
factured all the instruments and complex devices required for his
experiments. Some of them (“Arbuzov’s flask”, “Arbuzov’s dephleg-
mator”) are still industrially produced.

Arbuzov’s flask is designed for distillation of a liquid com-
pound consisting of several substances under atmospheric pressure
conditions and in vacuum. The liquid to be distilled is poured through
a thin neck into the flask to two-thirds of its volume. If the distillation
process takes place under the atmospheric pressure conditions, the
neck is sealed with a cork, if it is performed in vacuum, then a very
thin and long capillary is inserted through the cork going all the way
to the flask’s bottom. A thermometer is placed into the dephlegma-
tor’s neck through the cork so that the mercury ball is located at the
level of the discharge pipe. When the liquid is brought to the boiling
point, the vapour of the high-boiling liquid gets into the dephlegma-
tor’s ball, cools down, condenses and drips back into the flask. The
uncondensed vapour of the low-boiling liquid goes back through the
discharge pipe to the refrigerator, condenses and then flows down
into the receiver. When the flask is heated further, the vapour of the
high-boiling liquid gets to the dephlegmator’s ball and then to the
refrigerator. This way a liquid mix of several substances is divided
into separate substances.

The “Semenov and Arbuzov flask” is first mentioned in the sci-
entist’s booklet “Concise self-help guide to learning the art of glass-
blowing” (1912). In the second edition of the booklet (1933), the au-
thor notes that the instrument was designed “by us about 30 years
ago”. V. M. Semenov was a professor at the New-Alexandriisky Insti-
tute of Agriculture and Forestry (Poland), where Mr. Arbuzov worked
from 1900 until 1911 first as an assistant and then as a professor. In
his master’s thesis titled “On the structure of phosphorous acid and
its derivatives” (1905), Mr. Arbuzov does not mention the instrument.
Up until 1917, it was manufactured on commission from “Paul Alt-
man”, a German company, which follows from its 1910 catalogue.
According to Academician B. A. Arbuzov, the scientist’s son, the in-
strument in the museum’s collection was made personally by the
inventor between 1910 and 1915 and was used during the work on
the doctorate thesis “On catalysis phenomena in the area of trans-
formation of some phosphorous compounds”. Mr. Arbuzov's glass-
blowing skills have played a major role in the execution of many of
his globally important experimental studies in the area of organic
chemistry.

T. D. Sorokina, N. L. Zinkina
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O6pasuoBbie Bechl
1747 r.

OZHMM 13 BaXKHENLLNX METPOSIOrMYECKMX MeponpuATuiA B Poccum bbina
OeATeNbHOCTb MePBOW NpaBuUTeNbCTBEHHOM KoMmumccum no Mepam u Be-
cam 1736 r. nog pyKkoBoacTBOM AnpeKrTopa MoHeTHoro npaeneHua rpada
M.I". TonoBKMHa. MoHeTHOe BeJOMCTBO BbICTYMNW0 MHULMATOPOM U CTano
LieHTpoM paboT B 0651aCTH YNopsaa0YeHa Mep 1 BECOB, TaK KaK UCMbITbI-
Baso oCTpylo NMOTPEOHOCTb B TOUHLIX U eAUMHO0OPa3HbIX B3BELLUMBAHUAX
Mpwv NocTaBKax MeTasiyioB 1 NPOM3BOACTBe (YeKaHKe) MoHeT. Hambonee
JeATtenbHoe yyYacTue B paboTe KoMuccum npuHMManu NpuaBOpPHLIA ap-
xutekTtop .M. EponkuH, obepkpurckommccap MN.H. KpéKumH, TanaHtu-
Bbll M306peTaTesnb, MeXaHWK 1 KoHCTpyKTop A.K. HapTos.

«PernameHT» KoMuceun, paspaboTaHHbii B 1738 r., npegnucbiBan:
«Ha MoHeTHbIX ABOpax W B MOPTOBbLIX TAMOMKHAX, B PEHTEpeAX MU MpoYmx
MecTax, re npueM 30510Ty U cepebpy 6biBaeT, cofepHaTb BECbl 40 ABYX
nyg...». PernamMeHT TakrKe npefycmaTtpumBasn «COOEpraTb» BO BCEX yY-
PEOEHNAX, B YAaCTHOCTM HA MOHETHBIX BOPaX, BECbI, HA KOTOPbIX «HW-
Yero He BeCUTb, HO TOKMO [J1A1 CaMbIX HYXHbIX C/Ty4aeB M PO3HUMaHUA
CropoB cofepaTb». HecMoTpA Ha To, UTo «PernaMeHT» He Obin yTBEPHK-
ZeH, paboTbl No co3gaHuio 06pasLLoBbIX Mep 1 BECOB 6blfiv NMPOLOSTHKEHDI.
WX M3roToBneHmne 1 pacchbisiky B pa3Hble yuperkaeHua nopyumnu [masHom
nonvuum (B CooTBETCTBMU C yKasoM CeHata 1745 r.). [na BbinonHeHuA
3TUX paboT cHoBa bbin NpurnawleH obepkpurckomuccap lNetp Hukmdo-
poBuY KpEKLLMH, KaK Hamboriee 3HaloLLMIA creumanucT B 0611acT BeCOoB
N Mep, U MacTepoBble CecTpopeLKoro opyrerHoro 3aeoga [opodeit
Lynopes v puropuin Npuropees. [1aBaA UM xapaxktepuctury, IN.H. Kpék-
LUMH coobLLas, YTo «OHW Hay4YUnUCh AenaTb Becbl». B 1747 r. reHepan-
nonuumerctep A.[. Tatnwes nogan goknag B CeHart, «KouM npeacras-
JIEHO, YTO OHble Mepbl U BECbl AOMKHbI BbINK 34enaTb Ha CecTpopeLKmx
3aB0OaX KaseHHbIM KOLUTOM WM OJ1A NyyLlero Briepen nopaaxa Te Mepbl
W BeCbl MOBCErogHo cBmnaeTeNnbcTBoBaThy». B 1747 r. no yepterkam Kpék-
LUMHA Ha 3aBofe M3roToBMMM ABa 3K3eMnspa BecoB. OHM «bbinn Uc-
MbiTaHbl B 3MHEM [BopLie B NpucyTcTBuUm EnnsaseTsl MNeTpoBHbI 1 Bbinn
Mpv3HaHbl 3a obpa3suoBble». OgHM Becbl BbinM oTnpasneHbl Ha CaHKT-
MeTepbyprcKuii MOHETHbIN OBOP, BTOpble — Ha MOCKOBCKMI MOHETHbIN
ZBop (B HacToALLee BpeMA xpaHATca B MocygapcTBeHHOM McTopuyeckoM
My3ee).

[OKyMeHTbI 0 TOM, KaK Becbl MPUMEHANUCE HAa MOHETHBIX OBOPaXx,
B HacToALLee BpeMA He BbiABMeHbl. 3BecTHO TonbKo, Yto B 1827 r. Ha
Becax CaHKT-leTepbyprckoro MoHeTHOro ABopa Npov3BOOMAN TOYHbIE
B3BELUMBaHUA Mpu paboTe Hag co3gaHWeM MepBOro 3TajloHa Macchl.
B MaTtepunanax BTopol npaBuTenbLCTBEHHOM KoMuccuK o Mepam 1 Be-
CaM OTMeYeHo, YTO OHW UCMONb30Bann BeChbl, KOTOPblE XPaHUIIUCh «B
MoHeTHoM aBope ¢ 1747 r. 1 Bo Bcex ciiy4anx NPMHUMAaNUCh 3a BepHen-
LKnex». ITOT BaKT, a TaKKe COXpaHHOCTb BecoB 1747 r. cBUOETEeNbCTBYIOT
0 ToM, 4To B XVIII-XIX BB. OHM NpMMeEHANUCL B KayecTBe 06pa3LOBbIX.
B 1894 r. no xopatancTey .M. Mengeneesa us CaHkT-lleTepbyprckoro
MOHeTHOro ABopa B [MaBHyto NanaTy Mep 1 BecoB 6b11M NepeaHbl «opy-
rMHanbHble BeCbl BpeMeHn EnnsaseTsl [1eTpoBHbI». YueHbln cumTan, yuto
OHW, KaK «MpeAcTaBALLME HEMANIOBaXKHOE UCTOPUYECKOE 3HAYEHMEY,
YKPaCAT KOSNEKLMIO PYCCKMX M MHOCTPaHHbLIX 06pa3L,0BbiX Mep 1 BECOB,

116

STANDARD BALANCE
MADE IN 1747

One of the most important metrological bodies in Russia was the
first Measures and Weights Commission established by the govern-
ment in 1736 and spearheaded by the director of the Monetary Board,
Count M. G. Golovkin. Given its urgent need for exact and uniform
weighing of metals during metal delivery and coin production (mint-
age), the Monetary Board initiated and became the centre of activi-
ties undertaken to regulate measures and weights. The most active
participants in the Commission’s activities were the court architect
P. M. Eropkin, oberkrigskomissar P. N. Krekshin, and A. K. Nartov,
a talented inventor, mechanic and engineer.

The Regulations of the Commission prepared in 1738 put
forward the following requirement: “The mints, seaport customs,
treasuries and other places designed to receive gold and silver shall
be equipped with balances capable of weighing up to 32 kg ..." The
Regulations also instructed all organizations, including the mints, to
keep a separate balance that should not be used in routine weighing,
but rather in special cases and in resolution of disputes. Although
the Regulations were never adopted, the work for the creation of ref-
erence weights and measures went forward. Their production and
distribution between different agencies was entrusted (under a Sen-
ate’s decree of 1745) to the Main Police Authority. Implementation
of all requisite activities was made the responsibility of the ober-
kriegskomissar Petr Nikiforovich Krekshin, who was reputed as the
best specialist in the area of weights and measures, and the artisans
of the Sestroretsk Armoury Dorofey Dudorev and Grigory Grigoryev.
When characterizing their skills, Mr. Krekshin notes that “they have
learned to make balances”. Reporting to the Senate in 1747, the chief
of police A. D. Tatischev says that “the measures and balances had to
be produced at the Sestroretsk Armoury at government expense and
that those measures and balances were to be examined on a yearly
basis in order to ensure their accuracy”. Two balances were produced
at the armoury in 1747 based on Krekshin's blueprints. They were
“tested at the Winter Palace in the presence of Empress Elizaveta
Petrovna and were recognized as standard balances”. The first bal-
ance was sent to the St. Petersburg Mint and the second one — to
the Moscow Mint (currently this item is available on display at the
State Museum of History).

No documentary evidence has been found so far to indicate
that these balances had actually been used at the mints. It is only
known that the St. Petersburg Mint’s balance was used in 1827 for
precise weighing required for the development of the first standard
of mass. The materials of the second governmental Measures and
Weights Commission note that the Commission had used the bal-
ance that had been “with the Mint since 1747 and that it was recog-
nized as the most precise one in all cases”. This evidence, as well
as the good state of the 1747 balance show that it had been used
in the XVIIl and XIX centuries as the standard balance. Upon request
of Dmitry Mendeleyev, the “original balance of Elizaveta Petrovna’s
period” was transferred from the St. Petersburg Mint to the Main
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cobupaeMyio B [MaBHoi nanate Mep v BecoB ¢ 1829 r. C Tex nop 31 Becbl
npeacTaBsieHbl B 3KCNO3MumumM MeTponornyeckoro Myses.

O6pasuoBble Becbl 1747 . — 3TO KnaccuM4yecKue pblYarkHble paB-
Horeyme Beckl, CKOHCTPYMPOBAHHbIE MO MaTeMaTUYeCKoMY NMPUHLMMY,
chopMynupoBaHHoMy J1. AnnepoM («MccnenoBaHne o Becax», 1736)
1 NPUMEHABLLIEMYCA B BECOCTpOeHUM 4o KoHua XIX B. MakcumanbHan Ha-
rpyska BecoB — 2 nyga (32 Kr), yyBctBuTenbHocTb — 0,05 r Ha 1-2 MM
CMeLLLEHNA CTPEeNIKM YKasaTens MofoXeHWA paBHoBecuA. Kopombicio
BECOB C QUIYpHbIMM KOHLLAMU pa3MepoM 75 CM BbIMOSIHEHO W3 CTanu
M YKpaLLeHo MedHbIMM 30/104eHbIMM HaKkTadKaMuK pacTUTEeSIbHOMO OpHa-
MeHTa. K KoHLLaM KopoMbic/ia MpUKpeneHbl cTasibHble MPU3Mbl, Ha KOTo-
PbIX BPaLLATCA cepbr BECOB (KOMbLia U KPIoKK), K HUM NpUcoeauHEHbI
LUE/IKOBbIe LUHYPbl C NOABELUEeHHbIMM BECOBLIMU YallKaMu 13 KpacHoM
30/104eHON Meau (auametp — 31 cm).

B ueHTpe KopoMmbicnia BECOB MMeeTcA CTasibHaA CTpesika, YKpa-
LWeHHaA BeH3eneM EnusaseTbl [1eTPOBHbI U CTUNNM30BaHHOW KOPOHOM.
KopoMebIC/io co CTpenkoln 3aKpensieHo Mexay OBYMA OepriaTenfaMi,
3aKaHYMBAIOLLMMUCA HEMOABUMKHBIMM paMKamu, NpedHa3HayYeHHbIMU
ONA KOHTPONA OTK/IOHEHWUA CTpenKku. [Npu Harpyske cTpesika OBUMKEeT-
CA BHYTPW OBOMHOM PaMKM, B BEPXHEN YaCTM KOTOPOM HaxoOuTCA YKa-
3aTeflb paBHoBecuA. Bhblle pa3MellieHa MefHaA 30/104eHanA NIacTUHKA
¢ GUrypHbLIM BEpXOM, BHU3Y — HaKnagHble umudpbl «1747», @ Hag HUMK
6bIn BeH3enb EnuzaseTbl MNeTpoBHbI (yTpadeH). Bca KOHCTpyKUmA BecoB
3aKpensieHa Ha KploKe, BMOHTMPOBAHHOM B MOTOMOK WKada. Wkad n3
KpacHOro fepeBa Co CTeKNIAHHLIMM CTEHKaMK bbin YKpaLlLeH OBYrNaBbiM
OpJioM (yTpayeH).

O6pasuoBble Becbl 1747 . u3 cobpaHna MeTponoruyeckoro Myses
ABNATCA YHUKANbHBIM NaMATHUKOM UCTOPUM METPOSIOrMM, XapaKTepu-
3YIOLLMM Hayano pa3BUTMA TOYHOI0 BeCOCTpoeHuA B Poccum.

E.b. luHaK, E.B. Tapacosa
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Measures and Weights Chamber. According to the scientist, it “had
significant historical value” and would be a crown jewel in the collec-
tion of Russian and foreign standard measures and weights started
by the Main Measures and Weights Chamber in 1829. Since then, the
balance has become part of the exposition of the Metrological Mu-
seum.

The 1747 standard balance represents a classical equal-arm
beam balance designed in accordance with the mathematical prin-
ciple formulated by Leonhard Euler (“Treatise on weights”, 1736) and
widely applied in the construction of balances until the end of the XIX
century. Maximum load — 32 kilos, sensitivity — 0.05 g per 1-2 mm
shift of the pointer. The steel-made balance beam with curly ends is
75 c¢m long and is decorated with gilt copper overlay with floristic
ornaments. Steel prisms at the ends of the beam hold rotating bal-
ance pendants (rings and hooks) from which red copper gilded pans
(31 cm in diameter) are suspended on silk strings.

In the middle of the balance beam, there is a steel arrow deco-
rated with Elizaveta Petrovna’s monogram and a stylized crown.
The beam with the arrow is firmly mounted between two holders
ending with fixed frames that are used to control the arrow’s deflec-
tion. When under load, the arrow moves inside the double frame in
the upper part of which there is the balance pointer. A copper gilded
plate with a shaped top is located above it; below it are overlay digits
“1747" with Elizaveta Petrovna’s monogram above (now lost). The
whole structure of the balance hangs on a hook mounted in the cel-
ling of the cabinet. The redwood cabinet with glass doors was deco-
rated with a double-headed eagle (now lost).

The Standard Balance of 1747 from the collection of the Met-
rological Museum represent a unique artefact of metrological his-
tory marking the beginning of production of precise measurement

instrumentation in Russia.

E. B. Ginak, E. V. Tarasova
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Cmpesika secos ¢ seH3eniem uMnepampuusl Enusagemel [lempogHsI, yKpaweHHas cmusiu3o- The scale with the monogram of Empress Elizaveta Petrovna,
BaHHOUI KopoHol decorated with a stylized crown
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TynbcKue
KopoMbiCNoBble BeCbl

Havano npouseogctea B Tyne KOpPOMbIC/IOBbIX BECOB KaK CaMocCToA-
TeNIbHOM KaTeropum NpegMeToB Ha NPOOAXY MPUHATO OTHOCUTb K KOHLLY
XVII — Havany XVIII B. M3BecTHO, YTo B cepeanHe XVIII B. ona nmnepa-
Tpuubl EnvsaseTsl MeTpoBHbI Ha TyNIbCKOM OpYyXKeHOM 3aBOfe B pa3Hble
rofbl 6611 M3rOTOBJIEHBI KPEC/a, KaHane, coda, TabypeTbl (CTOMMOCTbIO
2570 py6.) 1 pag Opyrux npegMeToB, a TaKMKe Becbl C KOpOMbICaMu
1 MeOHbIMU MUpAMKU (cToUMocCTbI0 96 py6.). OCHOBHBIM KOHCTPYKTUBHBIM
OT/INYMEM KOPOMBICTOBbLIX BECOB «TY/IbCKOr0» BUOA ABMAIOTCA 3aKpyr-
NeHHble, pacLUMpeHHble KOHLbI KOPOMbICES C POpe3fAMM BHYTPU, pacro-
NTOMKEeHHbIMU BepTUKabHO. B HMX yKpenieHbl Ha LapHUpax KPYKK A
noABeLLUMBaHNA YalleK. [TpyeM pasMeLLeHna CUMMETPUYHOM paMKK Mo
CTOpPOHaM KOpOMbIC/a Ha pebpe YeTblpexrpaHHOM MpU3Mbl, HEpa3beMHO
3aKpensieHHOW B MoJSIoTHe KopoMbICna, A4nA obecneveHna NoABUHKHOCTU
paMKu1 1 yBENTMYEHUA TOYHOCTM NpW B3BELLMBaAHUN — XapaKTepHasa 0Co-
6eHHOCTb BECOB «TyNbCKOro» BMAA. [NA B3BELUMBAHWA JIEMKUX MPy30B
MCnosib3oBanack paMKa C KpoYKOM, A1 B3BELUMBAHUA TAXKENbIX Mpy-
30B — 6oslee MaccMBHaA paMKa C KpIoYKoM B Buae AKops. Mecto npo-
W3BOACTBA OonpefensaeTca Nno HagnmMcaMm, HanpuMep: «Tynax, «lactyxos
B Tyne», «Tyna 1775», «TYNIATIC 1787» u T.4.

Hapnvcy BbINosHEHbI B TEXHUKe OEKOPUPOBAaHMA U3OeNMin U3 me-
Tanna, CnoxkuBLUenca Ha TynbCKOM OpyenHOM 3aBofe. «TayLumpoBa-
HMe» — HaceyeHWe B MOBEPXHOCTb Keje3a JIaTyHHOW MpoBosioku. Ha
MOBEPXHOCTM KOPOMbIC/1a BECOB Pe3LIOM [eaeTcA NPAMOYrofibHbIM Na3
TaK, YTobbl KpaA masa 6blIM crerka npunodHATbIMU. Mo ero WupuHe
W rybuHe Nog6vpaloT TayLUMpYyloLLMe NaTyHHbIe MOSTOCKW, MOATroTOB-
NeHHble C NOMOLLbI0 BanbLOB. VX BKMIAOGIBAOT B Nasbl U 3aKenbIBaioT
crnewmanbHbIM MOTOTKOM C NOMIMPOBaHHOM paboyei MoBepXHOCTbIo. Tay-
LLIMPOBAHWME MONOCOM U3BECTHO W B 3aMagHOEBPOMNENCKOM XYO0HeCTBEH-
HOW MeTanoobpaboTKe: TakMM CMocoboM LOeKopupoBanu, Hampumep,
naTbl cpeHEBEKOBbIX pbiuapent. [1nA TynbCKoN 3aBOACKOM LUKOMbI C ee
Tpaguumen co34aHUA OPYrKEMHOo OeKopa U3 TOHKUX JIMHWUIA U CITOMKHBIX
Y30pOB XapaKTepHO TayLLUMPOBaHMeE NPOBOJIOKOM B KaHABKY C pacLumMpA-
IOLLIMMCA K OCHOBaHMIO CeYeHUEM («1aCTOYKMH XBOCT»).

K Havany XX B. Npon3BOACTBO KOPOMBIC/IOBLIX BecoB B Tyne npu-
LU0 B YNaZOK B CBA3U C NepeBOA0OM KanuTanoB B MPOM3BOACTBO YyryH-
HbIX FMpb. KOpoMbIC/I0BbIE BEChI C AKOPEBUOHBIMW paMKaMM U HAAMMCHIO
«TYTTA TIC 1787» ABnaAwTcA pegKuUM My3erHbIM NpeaMeToM. BepoATtHo,
6yKBeHHoe o603HauveHue «[1C» Ha Becax ABNAETCA COKpaLLeHneM pamMm-
M TyNbCKOro opyKerHuKa [Mactyxosa. ®amunua «llactyxoB» — go-
CTaTOYHO pacnpocTpaHeHHas B Tyne. CaMble M3BECTHblE HOCUTENN 3TOM
bamMmnum — BbixofLbl U3 opyrKelrHon croboabl Kynupl Mactyxossl. Mo
NUMEIOLLMMCA CBeOeHWAM, aHanornyHble BeChl TyNIbCKOM paboTbl, pouns-
BefeHHble fo 1787 r., c HagnNucAMM, cofepr-allvMun CBeeHUA 0 MeCTe,
BpeMeHw 1 NpousBoguTene, B ApYrux cO6paHMUAX POCCUIMCKUX My3eeB He
npeacTaBlieHbl.

N.A. KysbMuHa
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TULA BEAM
BALANCE

Itis generally assumed that the beginning of production of beam bal-
ances as a separate commodity in the city of Tula goes back to the
end of the XVII — the beginning of the XVIII century. It is known that
in the middle of the XVIII century, on different occasions, the Tula Ar-
moury produced armchairs, settees, sofas, stools (costing 2570 rou-
bles in total), and a number of other pieces, as well as balances with
beams and copper weights (costing 96 roubles) for Empress Eliza-
veta Petrovna. The major constructive difference of the “Tula-style”
beam balance is represented by rounded expanding beam ends with
vertical inside slots, which serve to hold the join-fixed hooks of the
pans. A characteristic feature of the Tula-style balance is the place-
ment of a symmetrical frame on both sides of the beam on the edge
of the four-sided prism fixed in the body of the beam to ensure the
frame’s mobility and to increase the accuracy of weighing. A frame
with a hook was used to weigh light loads, while a more massive
frame with a hook in the form of an anchor was used to weigh heavy
loads. The place of production can be determined from the inscrip-
tions: “Tula”, “Pastukhov in Tula”, “Tula 1775", “Tula PS 1787”, etc.
The inscriptions were made using the metal decoration tech-
nique characteristic of the Tula Armoury. “Tauschierung” or dama-
scening represents the embossment of a brass wire on a steel sur-
face. A groove is made with a chisel on the surface of the balance
beam in such a way that the ends of the groove are slightly elevated.
Then, appropriate roller-treated brass strips are selected depending
on the width and depth of the groove. The strips are laid inside the
grooves and are fixed there with a special hammer with a polished
working surface. Damascening is known in the Western tradition of
decorative metalworking as well. This method was used to decorate,
among other things, the armour of medieval knights. The Tula tradi-
tion of armour decoration is characterized by its thin lines and com-
plex decorative designs where wire is inlaid into a dovetail groove.
By the beginning of the XX century, the beam balance produc-
tion in Tula sharply declined due to the capital flight into the pro-
duction of cast-iron weights. The beam balance with anchor-shaped
frames and the inscription reading “Tula PS 1787" represents a rare
museum item. It is likely that the abbreviation “PS” on the balance
stands for Pastukhov, the family name of a Tula armourer. The fam-
ily name Pastukhov is quite common in the city of Tula. The most
prominent individuals bearing this family name are the Pastukhov
merchants whose roots are in the armoury community. According
to available data, no other Russian museum has in its collection
a similar Tula-made balance dating before 1787 with the inscriptions
informing about the place, time and the name of the manufacturer.

I. A. Kuzmina



KopoMeicrosele Becel ¢ paMKaMu ¢ AKOPeBUOHLIMU KPIOYKAMU HA KOHUAX KopoMsicna. Poccus, Beam balance with frames, anchor-shaped hooks at beam ends.
Tyna. OpyxceliHuk [acmyxoa (?). 1787 2. 06beduHeHue «McmopuKo-Kpaesedyeckull u xydo- Russia, Tula. Armourer Pastukhov (?). 1787. “Museum of Regional
JicecmaeHHbili My3el» (Tyna) History and Arts” Assaciation (Tula)



JTanonunbie Bechbl
HeMeTla

B 1893-1898 rr. B [NaBHoM nanate Mep 1 Becos nof pyKoBoACcTBOM [Mu-
Tpua MBaHoBn4ya MeHgeneeBa npoBoaunnck paboTtbl Mo Bo306HOBME-
HUWIO 3TaJIOHOB OCHOBHbIX eAVHWL,: AJIMHBI — apLUMHa U Maccbl — dyHTa.
[nA TouHbIX (3TafoOHHbIX) B3BELUMBAHUIN MPUMEHANOCH 6 BeCOB paboThl
n3BecTHbIX Pu3nKoMexaHuKoB: A. PynpexTa (BeHa), W. HemeTua (BeHa),
J1. 3ptnunra (JTongon), Lynstue (Oepnt). Beckl, 3rotoBneHHble Mocu-
¢om HeMeTueM «mno naee BecoB» npodeccopa bynanewutckoro nonm-
TexHMKyMa MwTtBaHa Kpycnepa, noctynunu B [nasHyto nanaty B 1895 r.
[0.1. MenpeneeB nucan: «Becbl 3TW... cOCTaBNAIOT BO MHOMMX OTHOLLIEHW-
AX HOBbIM ycrnex B [iefie yCTPOMCTBA TOYHbIX BECOB, TaK KaK... He TOSIbKO
0651aal0T 60/1bLLIOM YYBCTBUTESIBHOCTHI0 U XOPOLLUMM MOCTOAHCTBOM, HO
W [OMycKaloT Npy 3TOM B3BeLUMBaHWA B 6€3B03YLLUHOM NPOCTPaHCTBe,
TaK KaK geprat nyctoTy B TedeHue 20 YacoB». Beckl v npoBefeHHble
Ha HWX M3MepeHMA NogpobHo onucaHbl B cTatbaAx .M. MeHpeneeea
(1895) «Xog paboT no Bo306HOBMEHMIO NPOTOTUMNOB UK 06Pa3LLOBbLIX
PYCCKMX Mep OnuHbI U Beca» U «O npueMax TOYHbIX UM MeTposiormye-
CKMX B3BeLUMBaHWUI» (0nybrMKoBaHbl B ¥ypHane «BpemeHHWK [MaBHoi
nanatbl Mep U BECOB») U B 0TYeTe, NpeacTaBlieHHOM MUHUCTPY GpUHAHCOB
C.10. ButTe no oKoH4aHuM paboT.

Becbl cnyxRunu onA B3seLLnBaHmA rimpb 4o 1 Kr B BO34yXe Uin MHOM
rase, HarnpuMep B BOJOpPOAe, WM e B pasperKeHHOM MpOCTPaHCTBe.
B3BelunBaHMe ocyLLecTBNANOCL MO MeTody laycca ¢ aBToMaTU4ecKoin
3aMEHOM OfHOM MMpU OpYron; NPUMEHANCA MeTof CPaBHEHUA C MepoW,
npyv KOTOPOM Maccy rpy3a MpUHUMAlOT PaBHOM Macce CpaBHUBAEMbIX
C HUM TUpb UK BBLIYUCIAIOT MO GOPMYNie Kak CyMMY 3HaYeHWU Macchbl
rMpb U MOKa3aHui BecoB. KOHCTpYKLMA BECOB MO3BOMAET NepeMeLLaTb
YaLLKM U TUpK, HAXOOALLMECHA Ha HUX, C OOHOM MOOBECKM Ha Apyrylo.
«[ns yno6cTBa M TOYHOCTM B3BeLLMBaHUIA» Mo uaee MeHgeneesa 6b1110
060opynoBaHo crielyanbHoe U30IMpPOBaHHOE NoMeLLeHre AnA Habnoda-
TesA, a TaKkMKe YCTaHOB/eHa oMnTUYecKan cucTeMa, No3sosiABLUas Habsio-
JaTb U306parkeHue LKan A oTcyeTa KoslebaHUiA Ha MOTOSIKE, @ He Ha
YPOBHE BECOBOI0 KOPOMBIC/A, YTO CMOCO6CTBOBANO YMEHbLUEHUI0 BOKO-
BbIX HarpeBaHW.

Becbl pa3MelLeHbl Ha CTanbHOM Kpyron nnatdopMe, MMetoLLen aBe
TPYOKM C KpaHaMu 471 BblKaYMBaHMA BO34yXa Npu MOMOLLM BaKyyMHO-
ro Hacoca. OHU 3aKnioYeHbl B CTEKMAHHBINA KonnakK (KoNoKo), KoTopbIi
MOMHO NMogHMMaTb K onycKaTb. 1o OKpyXHOCTM Konnaka Hagnucu: «Mo-
cndb HemeTub B BeHe V.» 1 «Josef Nemetze Wien V.». Becbl cHabeHbl
LUTAHraMW Ons QUCTaHLMOHHOMO yrpaBneHuA. Takmux BeCoB 6blno 1U3ro-
TOB/EHO [ABa 3K3eMMiApa: 04HW Becbl — An1A [NlaBHOM NanaTkbl Mep U Be-
coB (BHNAM um. [1.1. MeHpeneesa), apyrve — ona LleHTpansHon BeH-
repCcKoi MoBepoYHOM KoMuccumn (BeHrepckoe 6iopo cTaHdaptos). OHU
NPUMEHANWCH ONA TOYHbIX M3MepeHui maccbl o 1940-x rr. B 1985 . u3
LeHTpanbHoro Becosoro otaeneHna BHUMM um. [1.1. Mengeneesa aTa-
noHHble Becbl M. HemeTua 6binn nepedaHbl B MeTponornyeckuin Mysein,
roe ABMATCA OOHMM U3 caMblX APKUX AeNCTBYIOLLMX S3KCMOHATOB 3KCMO-
3uumn «[.1. MeHoeneeB — 0CHOBOMOMIOMHMK Hay4YHON METPOSTOMUM».

E.bE. TuHaK, E.B. Tapacosa
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NEMETZE'S STANDARD
BALANCE

In 1893 — 1898, the Main Measures and Weights Chamber con-
ducted a project to update the main standard units, i.e. of length —
arshin and of weight — pound. The project was headed by Dmitry
Ivanovich Mendeleyev. To perform precise (standard) weighing, six
balances made by the following renowned physical engineers were
used: A. Rueprecht (Vienna), . Nemetze (Vienna), L. Ertling (London),
Shultze (Derpt). The balance of Joseph Nemetze “based on the bal-
ance design” of Professor Istvan Krusper of the Budapest Polytechnic
arrived in the Main Chamber in 1895. Dmitry Mendeleyev wrote: “This
balance ... in many respects is a new step forward in the production of
precise balances because ... not only does it display a better sensitiv-
ity and good consistency, but it also allows for weighing in vacuum
conditions since it is capable of maintaining vacuum for 20 hours”.
The balances used in the project and the measurements taken with
them were described in detail in the articles by Dmitry Mendeleyev
(1895) “Progress report on the project of prototype or standard Rus-
sian length and weight measure renewal” and “Methods of precise or
metrological weighing” (published in the Main Measures and Weights
Chamber's magazine), as well as in the report submitted to the fi-
nance minister Sergey Witte upon completion of the project.

The balance was used to weigh weights up to 1 kilo in the air or
other gas, for example, hydrogen, or in vacuum. The weighting pro-
cess was conducted in accordance with the Gauss method with an
automatic replacement of one weight with another one. The meth-
od of measure comparison was also used when the load's weight
is assumed to be equal to the weight if the comparable weight is
calculated based on the formula as the total of mass values of the
weights and balance readings. The design of the balance makes it
possible to transfer the pan with the weight from one hanger to the
other. A special isolated room for observers was organized at Men-
deleyev's request to “ensure the convenience and precision of weigh-
ing”. An optical system was also installed enabling observers to get
the reading of the scale on the ceiling, rather than at the level of the
balance’s beam, which reduced lateral heating.

The balance sits on a steel round platform, which has two
tubes with taps to pump out air with a vacuum pump. The balance
is protected by a glass case (bell) that can be raised and lowered.
The inscriptions around the case in Russian and German read: “Jo-
sef Nemetze Wien V.". The balance is equipped with remote control
bars. Two copies of this balance were produced — one for the Main
Chamber of Measures and Weights, the other for Hungary's Central
Standards Commission (Hungarian standards bureau). Both were in
use for mass calibration until the 1940s. In 1985, the central weigh-
ing section of the Russian National Scientific Research Institute of
Metrology named after D. |. Mendeleyev handed over the Nemetze
balance to the Metrology Museum, where it has become one of the
most exciting working exhibits of the “Dmitry Mendeleyev — the
founder of scientific metrology” exhibition.

E. B. Ginak, E. V. Tarasova
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AHanuTHYeCKMe BeCbl
A. TepaBunno

TunnyHbIM 06pa3LoM NabopaTopHbIX BECOM3MEPUTESEHbIX YCTPOMCTB
KoHUa XIX — Havana XX B. ABNAOTCA aHaNUTUYeCKMe Becbl U3 cobpa-
HWA MNonuTeXHUYeCKoro Mysesi, M3roTOBMEHHbIE B MacTepCKOM MarncTpa
xuMumn Agama @epamHanposuda Megsunno (1830 (?) — Havano XX B.).
B 1860 r. oH oTKpbl1 B LeHTpe MockBbl, B gomMe ConofgoBHMKOBA Ha
BonbLuon [IMUTpoBKe, YacTHY0 KabUHETHYI0 NabopaTopuio Ans 3aHATUI
3KCMEPUMEHTANTIBHOM M aHanuTudeckon xumuen. B 1867 r. mactepckaa
natopatopuu, M3roTaBNMBaBLUAsA XMMWUYECKWE M anTeKapcKue Bechl,
pasfiyHble nabopaTopHble MPUHALANEKHOCTU U UHCTPYMEHTHI, 6bina
paclvpeHa. JlabopaTtopus ctana oTKpbITON A nyb6vKkuY; B Hel NpoBo-
OUNNCb XMMUYECKME UCCIe[0BaHWA, aHaNu3bl U UCTbITAHUA «C HAYYHOM
1 NMPOMBILLNIEHHOM LIeNbio».

B kaTanorax npou3sBogvMmol npogyKuuu leOBunno ykasbisar,
YyTo ero npmbopel 3aKynatoT CaHKT-MeTepbyprckuin, XapbKoBcKkui, Mo-
CKOBCKUI M KasaHCKUIM yHUBEpPCUTETLI U MHOMME Opyrue yyebHble 3a-
BedeHus. lMpoayKuusa nabopaTopuu 3KCMOHMpoBanacb WM nosyyana
Harpagbl Ha pasfinMyHbIX BbicTaBKax — CenlbCKoxo3AncTBeHHon (1864)
1 ManydakTypHoi (1865) B MockBe 1 BcemupHoli BbicTaBke B lNapurke
(1867). bygy4m yre nsBectHbIM MacTepoM, B 1871 r. legsunno nogan
3aABKy B KomuteT no yctporcty lNonutexHuyeckon BeicTaBku B Mo-
CKBE M bbl1 MPUHAT B YNCII0 SKCMOHEHTOB. [poayKuma u nsgenua ero
MacTepCKOM — XUMUYECKME BeChbl M Pa3HOBECHI, «MOJIHAA KOJIeKLMA
peaKTMBOB U cobpaHune annapaToB», NOXoAHble flabopaTopum — 6binu
npeacraBneHbl B TeXHNYECKOM OTAeNe BbICTaBKM, B pasgesne «XuMmye-
CKMe peaKTMBbI M NpMbopkl, ynoTpebnaemble B nabopatopusx». Ho B co-
6paHue MonnTexHUYecKoro Mysen Bechl, U3roTOBJIEHHbIE B MacTepCKoM
legsunno, nonanwu He c MNonuTtexHuyeckow BeicTaBku 1872 1., a ropasgo
nos:e.

AHanutnuyeckue Becbl MacTtepckon A.®. legBunio, HaxogALLmeca
CerofHs B My3erHOM cobpaHuK, npeaHasHayveHbl Ansa paboTbl B XUMK-
YeCcKMX nabopaTopmAX U MO KOHCTPYKLMU ABMSIOTCA KOPOMbBIC/IOBLIMU
paBHonneunmun. PaccuntaHbl oHM Ha Harpy3ky 100 r; To4HOCTb B3BELLU-
BaHuA — 0,5 Mr. Tpexnpu3MeHHOe KOpOMBbICIO UMeeT GopMY «MSI0CKOW
pewletyaton ¢epMbl». [pU3Mbl U3roTOBMEHbI U3 «MENTKO3EPHUCTOM,
BECbMa KPEMKO-3aKasieHHOM CTanu BbICOKOW MOSMPOBKM». YKa3aTtesb-
HaA CTPesKa HanpaBneHa BHW3, ee 3a0CTPEHHbIN KOHEL, NPy KonebaHmaAx
nepeMeLLLl@eTcA MapanienbHO NPAMOSIMHENMHOW HEMOOBWUMKHOM LLUKane.
Becbl cHab<eHbl appeTMpoM M OTBeCOM. MexaHW3M BecoB 3aK/io4eH
B OCTEK/EHHYI0 OEepeBAHHYI0 BUTPUHY, OMOPHasA LOCKA KOTOPOM MMeeT
TPU BUHTOBbIE HOXKM OJ1A NPaBUIbHOM YCTaHOBKM npubopa. Becbl uMe-
0T CePUMNHBIN HoMep 374, U3roToBMEHbI, BEPOATHO, YHKe B pacLUMPeHHOM
macTepckon 'egsunno B nepuog 1871-1890 rr.

Bo3M0OMKHO, M3-3a NPOCTOTbI KOHCTPYKLMW OaHHble Becbl npepn-
HasHavanucb ansa obyyeHus ctygeHToB. MpegnonoxutensHo B 1885-
1887 rr. oHM MOCTYMUIM B XMMUYECKylo nabopaTtoputo MoCKOBCKOMo
YHUBEpCUTETa, KOTOPOM B TO BpeMA pykoBoaun npodeccop B.B. Map-
KOBHMKOB. B 1893-1911 1 B 1917-1953 rr. nabopatopuio BO3rnaenssn
npodeccop H.O. 3enuHcKun. B MHBEHTapHbIX CnivcKax NabopaTtopHo-
ro obopynoBaHusA, cocTaB/ieHHbIX B Hadvane 1911 r., Becbl legsunno
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A. GEpvILLO'S
ANALYTICAL BALANCE

The analytical balance from the collection of the Polytechnical
Museum manufactured in the workshop of the Master of Chem-
istry Adam Ferdinandovich Gedvillo (1830(?) — beginning of the
XX century) is a typical example of laboratory weight measuring
devices of the late XIX — early XX century. In 1860, Adam Gedvillo
opened a private laboratory for experiments and analytical chem-
istry studies in downtown Moscow at the Solodovnikov house on
Bolshaya Dmitrovka Street. In 1867, the laboratory workshop,
which specialized in the production of chemical and pharmaceuti-
cal balances, as well as various laboratory tools and devices, was
expanded. The laboratory became open to the public. It conducted
chemical experiments, analyses and tests “for scientific and in-
dustrial purposes”.

In his product catalogue, Mr. Gedvillo stressed that his equip-
ment was purchased by the St. Petersburg, Kharkov, Moscow and
Kazan Universities, as well as by many other educational institu-
tions. The laboratory-made products were exhibited and received
awards at various exhibitions — the Agricultural (1864) and Textiles
(1865) exhibitions in Moscow and the World Fair in Paris (1867). Be-
ing a renowned artisan, Mr. Gedvillo filed a participation request
with the Committee for the organization of the Polytechnic exhibi-
tion in Moscow in 1871. His request was approved. The products
of his workshop, including chemical balances and weights, “a full
collection of reagents and a collection of instruments”, and field
laboratories were exhibited in the Technical section of the exhibi-
tion in the “Chemical reagents and devices, used in laboratories”
subsection. However, the Gedvillo’s workshop balance arrived in the
Polytechnical Museum'’s collection not right from the 1872 exhibi-
tion, but much later.

The analytical balance from Gedvillo’s workshop, currently
in the museum’s collection, is made to be used in chemical labo-
ratories and by design represents a beam equal-arm balance. Its
weighing capacity is 100 grams, the precision of weighing — .5 mg.
The three-knife beam is made in the form of a “flat lattice structure”.
The prisms are made of “fine-grained, hardened and highly-polished
steel”. The pointer looks down and its sharp tip moves along the
horizontal rigid scale. The balance has an arrester and a plumb. The
mechanism is enclosed into a glass-covered wooden case; the sup-
port board of the case has three screw legs for correct installation
of the instrument. The balance has a serial number of 374 and is
believed to have been produced in Gedvillo’s workshop sometime
between 1871 and 1890.

Taking into consideration the simplicity of the design, this bal-
ance was likely used for instruction purposes. The balance arrived
in the chemical laboratory of the Moscow University probably be-
tween 1885 and 1887, when the laboratory was headed by Professor
V. V. Markovnikov. In 1893-1911 and in 1917-1953, the laboratory
was headed by Professor N. D. Zelinsky. The inventory records of the

laboratory equipment made in early 1911 classify Gedvillo’s balance



Becel aHanumuyecKue Kopomsicrossie A. [edausno. Poccus, Mockea. Macmepckas npu Ka- Analytical beam balance from A. Gedvillo. Russia, Moscow.
buremroU nabopamopuu Mazucmpa xumuu A. [edsusnno. 1871-1890 2. [TonumexHuyecKul Workshap of the private chemical laboratory of the Master of
My3eti (Mockea) Chemistry A. Gedvillo. 1871-1890. Polytechnical Museum (Moscow)



YMOMAHYTbI Y*Ke KaK «0YeHb cTapble». B KoHue 1953 r., nocne cMeptn
H.[O. 3enuHckoro, 6611 opraHMsoBaH MeMopuarnbHbIn My3en-KabuHeT
(My3en-KBapTUpa) akafeMuKa. B Hero noctynuna 3HayMTeNnbHasA Yactb
obopynoBaHuA U NpMBOPOB U3 YHUBEPCUTETCKOM NabopaTopuu, cpeau
HUX 1 Becbl legBunno. B MonutexHuyecknin My3ei Beckl 6b11M nepeda-
Hbl B 1995 . B CBA3M C COKpaLLeHNeM 3aH1MaeMor MyseeM-KBapTmpon
nnowiau.

A.U. Hydenb

as “very old". After the death of Mr. Zelinsky at the end of 1953, a
memorial museum was organized at the academician’s apartment.
The museum received a substantial part of the equipment and in-
struments from the university’s laboratory, including Gedvillo's bal-
ance. The balance was handed over to the Polytechnical Museum
in 1995 after the closure of the memorial museum at the memorial
apartment.

A. I. Nudel

Knelimo macmepckoli A. [edaunio Ha 0CHOBaHUU cMOUKU Becod
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Stamp of the A. Gedvillo’s workshap on the base of the support leg
of the balance
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Mephble
JNICHTDI

CranbHble MepHble NeHTbl Ha4Yanu pacnpoCTPaHATLCA C MepBov Moso-
BUHbI XIX B. 1 ncnonb3oBanuck i HEMOCPeACTBEHHOIO onpeneneHns
PacCTOAHUMA Meay TOYKaMM, T.e. CPaBHEHMA JIMHUM MECTHOCTY C orpe-
OefleHHON Mepol O/nHbL. [1o 3Toro Ans NMHenHbIX n3MepeHuin bonee
250 neT npuMeHsANNCb crnewmaneHble MepHble Lenu. CHavana 100-¢yTo-
Bble JIEHTbI CKNenblBanu U3 oTAesbHbIX KOPOTKUX (Oo 5 ¢yToB) oTpesKos,
MO3TOMY OHW Ha3bIBaJIUCh «/IEHTOYHbIE Lienu». B 1853 r. aHrmuickui Me-
Tannypr u3 Wedbdunnga ikenmc Yectepman (1795-1867) 3anateHToBan
TEXHONIOMUI0 FOPAYEro M3rOTOBNEHUA QJIMHHBIX CTaslbHbIX JIEHT, KoTopas
MpaKTUYecKM 6e3 M3MEeHEHWI UCMOoNb30Banack Bo BCEM Mupe mocrenyto-
wme 50 net. CoBMecTHO co cBouM napTHepoM Camioanem MOKCOM OH Co3-
nan npegnpusaTue «Sheffield Steel Strip Company», npov3BoauBLLee B He-
pento oo 15 TOHH cTanbHOM NeHTbl 019 U3roToBIeHUA odeabl: CTasbHas
NIeHTa UCMOosb30Basach, MPEerKae BCEro, KaK 3aMeHUTeSlb KUTOBOIo yca AJ1A
04eHb MOAHbIX B TO BPEMA KPMHOMMHOB. Toraa e YectepMaH BMeCTe C Cbl-
HOBbLAMW 1 OpYriM napTHepoM [koHoM PaboHoM opraHu3oBan npednpu-
ATVe Mo NPOU3BOACTBY MepHbIX NIEHT U pyneTok — «Rabone Chesterman
Ltd.». MpegnpuATHe BbiNycKano MepHble NeHTbl gnnHon 66 u 100 ¢yTos.
OHaKo OHM He cpasy MosyYmsIv pacnpocTpaHeHWe, NOTOMY YTO LieHa Me-
TaNIMYECKMX MepHbIX NeHT (17 gonnapoB) 4S8 Toro BpeMeHu Gbina elle
CJIMLLIKOM BbICOKa, M B OCHOBHOM MPOAOTKaM NPUMEHATLCA MepHble fieH-
Thl U3 TKaHW.

LLInpokoMy pacnpocTpaHeHUto CTaslbHbIX MepPHBIX JIEHT cnocobCTBo-
Ba/IN Kanpu3bl *KEHCKOM Mofbl: MOMYNAPHOCTb KPMHOSIMHOB LOCTMITIA
nuka K 1863 r., a B 1870 r. Moga Ha HMX HeorxmaaHHo npowuna. Cnpoc
Ha cTasibHble NIeHTbl Pe3KO CHU3WACA, B PasHbIX CTpaHax Ha CKiagax
CKOMWUSIOCb MHOIO HEBOCTPebOBaHHbIX NEeHT, U LieHbl ynanu. Mpu cro-
MUBLUMXCA BnaronpuATHBIX 06CTOATENbCTBAX Ha4anocb NOBCEMECTHoe
ncnosb3oBaHWe CTasibHbIX NIEHT 3eMneMepaMu. MNpeanpuatue «Rabone
Chesterman Ltd.» npon3Bogunsio 60mblloe KoNM4YecTBO TOHKUX JIEHT ce-
yeHueM 20 x 0,3 MM, HO AnA POCCUMCKUX YCITOBUIM OHU ObININ HeMpUeM-
neMbl: CTaHOAPTHOM cyMTanach ieHTa ceveHveM 25 x 0,6 MM, ncnonb3o-
Banucb TakKe neHTbl 25 x 0,7 MM 1 30 x 0,7 MM. 3HOCOCTOMKOCTb NeHTbI
rponopumoHanbHa ee WupuHe 1 TonwmHe. CHavana B Poccuun npume-
HANNCb NEHTbI, pa3fefieHHbIe B CaXKeHAX, a 3aTeM — B MeTpax. Llenble
CaXKeHU UM MeTPbl 0TMEYANTUCH Ha JIEHTaX ABYXCTOPOHHUMM NaTyHHbIMU
HaKagKaMu C yKasaHWeM UX YMCa OT KarOoro KoHLa, NnofoBUHbI —
NaTyHHbIMW 3aKnerkamu, a JecATole OONM — OTBEpCTUSAMM B JIeHTe.
[Mo3Ke NoABUANCH NEHTLI CO LUTPUXOBLIMK AeneHnamu. Hanbonee yno6-
HbIMWU BbININ NIeHTbI C BbINYKMbIMU (6apenbedHbIMM) OenleHUAMAU U Lu1d-
pamu pasmepoM 9—10 MM, KoTopble NPaKTUYECKM He 3a6MBaNMCH MPA3bLIO.

[lnAa onpeneneHns paccToAHMIM Meray ToYKamu OBOe MepLLUKOB
BbITArMBaNM JIeHTYy MO NpefBapUTENIbHO MPOBELLEHHOM M3MepAeMon
nuHuK. TMpoueaypy BbINOMHAN B NPAMOM M 0O6paTHOM HanpaBfeHuUsIX.
Ecnu pasHuua OByX M3MepeHMI He MnpeBblllania 3afaHHoro [Jonycka
(06bl4HO 0,001 gAMHBI IMHKMK), TO CpegHee U3 HUX MPUHWManM 3a us-
MepeHHoe paccTosHue. Bo BpeMA Npon3BoACTBa M3MepeHUI BO M3berka-
HWe MOSIOMOK U KOPPO3UW JIeHTbI paboymM 3arpeLLanocb XoauTb pALOM
C JIeHTOW, OCTaB/ATL ee Ha MeKe, CKNaablBaTb BOCBMEPKOM UITU KpyraMu.
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MEASURING
TAPES

Steel measuring tapes came into circulation in the first half of the XIX
century. They were used to directly measure the distance between
two points, i.e. to compare the terrain line with a specific measure
of length. Until then for over 250 years, the linear measurements
had been made using special measuring chains. Initially 100-foot
measuring tapes were riveted together from short (up to five-foot)
bands and were called therefore “band chains”. In 1853, an English
metallurgist from Sheffield called James Chesterman (1795 — 1867)
patented the long steel tape hot production technology, which was
to be used throughout the world practically without any changes for
the next 50 years. Together with his partner Samuel Fox he set up
the Sheffield Steel Strip Company, which turned out up to 15 tons
of steel tape per week for clothes manufacturing — steel tape was
used at the time primarily as a substitute for whalebone in the pro-
duction of crinolines that were extremely fashionable at the time.
At the same time, together with his sons and partner John Rabone,
Chesterman organized Rabone Chesterman Ltd., a company for
production of measuring tapes and reels. The company produced
measuring tapes that were 66 and 100 feet long. However, the new
product did not become popular immediately because the price of 17
dollars per steel measuring tape was too high for the time — people
continued to use mainly fabric measuring tapes.

Steel measuring tapes owe their popularity growth to changes
in women'’s fashion — the demand for crinolines reached its peak
in 1863, but in 1870 they suddenly went out of fashion. The demand
for steel tapes drastically declined — in many countries the ware-
houses were overstocked with unwanted tapes and the prices for
them plunged. This however opened the way for a wide application
of steel tapes by land surveyors. Rabone Chesterman Ltd. manufac-
tured large quantities of thin (20 x .3 mm) tapes, but this size was
not suitable for Russia. The standard size was 25 x 0.6 mm, though
tapes of 25 x 0.7 mm and 30 x 0.7 mm were also in use. The wear re-
sistance of a tape is directly proportional to its width and thickness.
The tapes used in Russia initially used “sazhen” and later meter as
the measurement unit. Whole sazhens or meters were indicated on
the tape by double-sided brass overlays showing the number of units
from each end of the tape, halves were indicated by brass rivets, and
tenths — by holes in the tape. Later on, tapes with tick marks ap-
peared in the market. The most user-friendly tapes were those with
protruding (relief) tick marks and digits 9-10 mm long, which practi-
cally never got covered with mud.

To measure the distance between two points, two surveyors
pulled out the tape along the staked-out line. The procedure was
repeated in both directions. If the difference did not exceed the ac-
ceptable allowance (usually .001 of the length), the average of the
two measurements was taken as the measured distance. In order
to prevent damage or corrosion of the measuring tape while tak-
ing measurements, workers were not allowed to move freely in the
proximity of the tape, to leave it on the ground, to fold or coil it. While



MepHele neHmel. KoHey XIX — Hayvano XX 8. YuebHo-2eode3uyecKul My3eli MockoBcKo20 Measuring tapes. End of the XIX — early XX century. Geodesic Training
2ocydapcmaeHHo20 yHuBepcumema 2eodesuu u Kapmozpaguu (MUNTAuK). Mocksa Museum of the Moscow State University of Geodesy and Cartography
(MSUGC). Moscow



lNpu Nnepexodax 3anpeLLanock BOSIOYUTb JIEHTY M0 3eMJ1e, 33HUM KOHeEL,
NeHTbl HempeMeHHo [OMKeH Obln nepeHoCcUTbCA B pyKax. Bce 3emne-
MepHble NeHTbI [OJTHKHbI Bbifv MPOWTM 06A3aTeNbHYI0 MOBEPKY B CreLm-
anbHbix MoBepoYHbIX ManaTax M 3aKknerMeHbl Ha 3aK/enKkax apMaTypbl
KarOoro KoHua. 3emneMepbl He MMeNW npasa Mofb30BaTbCA HEmMoBe-
PEHHBLIMU N HEKNENMEHbBIMU NeHTaMK. [oBEPKM 3eMIeMepHbIX JIEHT NPo-
BOOWUCE NPU CTaHOAPTHOM HaTAeHuu 10 Kr. 3rotaBnmBanumce neHTobl
C apMaTypoK Tpex TUMOoB: C KoJbLlaMX 1A Ha,eBaHUA Ha 3a0CTPEHHbIe
OKOBaHHbIe KoJbfl C MonepeyHbIM LUTUGTOM AnA GUKcaLmMm KonbLLa; C Mo-
NnepeyYyHbIMU PYKOATKAMW, Ha BHELLHEW CTOPOHe KOTOPbIX MMeNUCh Mo-
NyBbIEMKM OJ1A1 HATAMMBAHMA BNPUTBIK K LUMWSIbKaM C KPIoYKaMu1 y 0CHO-
BaHWA PYKOATOK O71A HaTAra Ha LUNWAbKK Bpacrop. B 3aBucuMocTn ot
TUMNa apMaTypbl B U3MePUTENbHBIA KOMMIEKT MOMUMO JIEHTBI BXOAMN
TaKHKe creLmasnbHble Kosba Unn Habop n3 11 (MHorda 6) cTanbHbIX LWnK-
neK. [lnaMeTp KoNbeB U LLUNUEK UMEeST HeMpPeMEeHHYI0 CBA3b C CUCTEMOM
HaHeCeHWA LUTPUXOB Ha NeHTe. HopMarbHbIM cYMTancAa QuaMeTp KosbeB
B OOHY OEcATYl0 nosyapLuMHa — npubnmnsutenbHo 36 MM, a avaMeTp
wnunek — 8 MM. [py HaHeCeHWUM LITPUXOB M NOBEPKAX JIEHT y4UTbIBa-
NOCb, YTO PacCTOAHME U3MePAETCA MY 0CAMMU KOSbEB UMW LUMMUIIEK.

3TanoHMpOBaHMe JIeHT, T.e. TOYHOE OnpefesieHue UX OJIMHbI, Bbi-
MOSTHANOCH ABYMA MyTAMW. [1epBbin NyTb - U3MEPEHME 3TarloHUPYyeEMON
NeHTOM creumanbHOro KOHTPosbHOro 6asunca, ANnHa KOTOPOro XOpoLLUo
M3BeCTHa U3 MHOMOKPaTHbIX M3MepeHW. [1nA 3Toro Mcnonb3oBanuch
KOHTPOJbHble 6a3uchkl AnMHOM He MeHee 10 yNorKeHWIM NeHTbl, 06bIMHO
ot 20 o 40 ynoxeHun. Bropor nyTb — mcnonb3oBaHWe cneLuyanbHo-
ro KoMnapaTopa, Ha KOTOPOM [JIMHA MepHbIX JIEHT M NMPOBOJIOK orpe-
OenAeTcA U3 HenmocpeacTBEHHOro CPaBHEHMA C HOpMasnbHOW Mepol. Ha
¢oTorpadum npenctaBneH 24-meTpoBbln Komnapatop MUUTAuK. Mo
penbCoOBOMY MyTW B CreLManbHOM OepeBAHHOM QYTNApe C 3aKpbITbIMU
BbIOBUMKHBIMM LUTOPKaMKW Npope3aMu AJ1A BU3MPOBaHWA U OBYMsA TOY-
HbIMX TEPMOMETPaMW NepeMeLLLaeTC TPEXMETPOBLIA MHBAPHbLIN Xe3n
Ne 541. B cBolo o4epefpb, ANMHA 3TOrO *Ke3/a Neproanyecky cpaBHMBa-
eTcA ¢ xpaHALwmMcA B Poccum npotoTrnom Metpa N2 28.

B KonneKumu reofes’myeckux MHCTPYMEHTOB y4ebHo-reofesnde-
CcKoro My3esi MOCKOBCKOro rocyfapCTBEHHOIO yHMBepcuTeTa reofe-
3N N KapTorpadum MMeeTcA HEeCKONbKO MepHbIX JieHT (10-carkeHHbIX
1 20-MeTpOBbIX), @ TAKHKE KOMMEKTbI LLUMUEK. CTanbHbIe MepHbIE NIEHTbI
KoHUa XIX B. pasgenieHbl B CarKeHAX, a NTeHTbl Hayana XX B. — B CarKeHAX
n MeTpax. Cpegn Hux 10-carkeHHble 1 20-MeTpoBble NEHTbI MPOU3BOa-
ctBa ¢oupM «Chesterman» (1874), «Jourdain» (1874), «<Ramke» (1888),
«Rost» (1903) n gpyrux. OHM Bce M3roToBseHbl cneumansHo ans Poccuu
M HeMoCPeACTBEHHO CBA3aHbI C y4ebHOM U Hay4YHOM OeATeNIbHOCTbIO Ka-
¢denpbl reofesmmn KOHCTaHTUHOBCKOMO MEMKEBOI0 MHCTUTYTA.

B.A. JlynosKa, T.K. Jlynoska
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on the move, workers were not allowed to drag the tape behind over
the ground; the far end of the tape had to be carried by hand. All
surveying tapes were subject to mandatory examination at special
examination chambers, which branded the tapes on the end rivets.
The surveyors were prohibited to use unexamined and unbranded
tapes. Measuring tapes were examined at a standard tension of 10
kg. Measuring tapes were manufactured with three different ends —
with rings to be put on pointed armoured poles and ring-fixing pins,
with cross handles having semi-cavities on outer sides to stretch the
tape closer to the pins, and with hooks at the base of the handles to
tighten the tape to studs. Depending on the fixture type, tapes came
with special poles or a set of 11 (sometimes 6) steel studs. The di-
ameter of the poles and studs was related to the tick marks on the
tape. Normally, the diameter of a pole was one tenth of a half arshin
(about 36 mm), and that of a stud — 8 mm. The markings of the
tapes took into consideration that the distance was taken between
the axes of poles or studs.

Tape calibration, i.e. exact verification of its length, was car-
ried out in two ways. The first way was to use the calibrated tape
to measure a check base line, the length of which was well known
through multiple measurements. For that purpose, the check base
lines of at least 10 lengths of the tape, but usually 20 to 40 tape
lengths were used. The second way was to use a special comparator
when the length of a measuring tape and wire is determined directly
through the comparison with a normal measure. The picture shows
a MSUGC 24-meter comparator. Three-meter long invar rod #541 is
transported along a rail track in a special wooden case with closed
retractable shutters for sighting and two precise thermometers. The
length of the rod is periodically compared against prototype meter
#28, which is stored in Russia.

The collection of geodesic instruments of the Geodesic Train-
ing Museum of the Moscow State University of Geodesy and Car-
tography (MSUGC) features several measuring tapes (10-sazhen
and 20-meter), as well as stud sets. Steel measuring tapes of the
end of the XIX century use sazhen as the measuring unit, while the
tapes of the early XX century use both sazhen and meter. The collec-
tion includes 10-sazhen and 20-meter tapes made by “Chesterman”
(1874), “Jourdain” (1874), “Ramke” (1888), “Rost” (1903) and other
manufacturers. All of them were manufactured especially for Russia
and were closely linked with the training and scientific activities of
the geodesy department of the Konstantinovsky Surveying Institute.

V.A. Lupovka, T.K. Lupovka



LinuneKu K MepHbIM JleHmam

Measuring tape studs

U3meperue paccmoaruli cmaneHol neHmod. 1920-e 2. 24-mempoaeil komMnapamop MANTAuK

Measuring of distances using steel tape. 1920s. 24-meter MSUGC comparator
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Mukpomertp

MWKpoOMeTp — U3MepUTeNbHbIA MPUOOP, B KOHCTPYKLMM OTCHETHOMO
YCTPOMCTBA KOTOPOr0 MCMOJSib30Bafack BUHTOBAA Mapa, bbii 3anateH-
ToBaH B 1848 r. dpaHLy3cKMM n3o06peTaTteneM HaHoM-JTopaHoM MMan-
MEPOM KaK «BWHTOBOM LUTAHMEHLUMPKYNb C KPYroBbIM HOHWMYCOM». Ho
npubop 6bin KpaliHe HeynobeH B 06paLLeHU 1 He MoJTy4uns pacrpocTpa-
HEHWA B TEXHWKE N3MEPEHUN.

B 1867 r. mukpoMeTp [lNanMepa 3KcnoHupoBanca Ha BceMupHon
[NapucKom BbICTaBKe, rae C ero KOHCTPYKLMEN 03HaKOMUIUCL amepu-
KaHCcKue npeanpuHuMatenu [. bpayH u J1. Lapn, ocHoBaTenu amepu-
KaHCKOWM CTaHKOMHCTpyMeHTanbHoM ¢upMbl «Brown & Sharpe». B 1872r.
WHKeHepamu I Jlunavgom u [1. BpayHOM KOHCTpYKUMA MUKpoMeTpa
6blna ycoBepLUEHCTBOBaHA W MPUHANA COBPEMEHHBIV BUA,.

B Poccum MukpomMeTpbl pupMbl «Brown & Sharpe» Havanu npume-
HATBCA B OPYEMHOW NPOMBILLIEHHOCTU B KoHLe XIX — Havane XX cTo-
NeTUA 1 NOYYMNIM Ha3BaHKe «nanMepbl». 0Te4yecTBEHHbIE MUKPOMETPbI,
KaK W Npo4yne yHMBepcasibHble M3MepuTeSibHbIE UHCTPYMEHTLI, He Npo-
N3BOAMIIUC MACcCOBO Ha CMeLManmn3MpoBaHHbIX NPeanpuUATUAX, a MoK
M3roTaBNMBaTLCA O/1A HYHA OTAENbHbIX NMPOM3BOACTB.

Mo cBMAeTenbCTBY WM3BECTHOMO Creumanncta B 06nactu npoek-
TUPOBaHMA M MPOU3BOACTBA W3MEpUTENbHBIX MHCTPYMeHTOB [puropua
AnekcaHgposuya AnapuHa (1888-1953), k 1925 r. «crneumanbHOCTU U3-
FOTOBJSIEHWNA JieKarl, LWabnoHoB M B 0COBEHHOCTU YHMBEPCANbHOIO Mepu-
TeNIbHOI0 MHCTPYMEHTA HACTOSIbKO CNabo pa3BuUTbI B Npefenax Hallero ro-
CynapcTBa, YTo paboumnx neKasnbLLMKOB HacUMTLIBAeTCA efBa S ThicAdan.

OJVH 13 NepBbIX 0TeYeCTBEHHbIX MMKPOMETPOB, M3 0TaBIMBaBLLMX-
ca B 1930-x rr. B MacTepckux ®abpuku y4ebHbix nocobuit N2 1 B r. BaTt-
Ke, HaxoamMTcA B COBpaHMM My3ea UCTOPUN MHCTPYMEHTASIbHOMO fefla Ka-
deapbl «MHCTpYMeHTanbHbIE U METPONOrMYeCcKMe CUCTEMBI» TYSIbCKOMO
rocyapCTBEHHOMO YHUBEPCUTETaY.

MNepBan nonbiTKa pa3paboTKM MeTOLOB MacCcoBOrO M3roTOBMEHUA
YHMBEPCANbHOI0 U CreumanbHOro U3MepUTESIbHOr0 MHCTPYMeHTa 6bina
caenaHa LA, AnapuHbiM. B 1925 r. Bbiluna ero KHura «MeputesbHbIn
MHCTPYMEHT W ero U3roToBsieHne», 0606LLMBLLAA OMbIT paboTbl aBTOPa
B 1914-1920 rr. Ha opyelHbIX NpeanpuATUAX Tynbl n KoBpoBa. B Hel
npvBeAeHa KOHCTPYKLUMA, MOEHTUYHAA KOHCTPYKLMM MUKPOMETPA, Xpa-
HALLerocsa B cobpaHum Myses. B 1914 . nocne oKoH4YaHuA Muxaiinoe-
CKOM apTunnepunckon axkagemumm A, AnapuvH nonyYmn HasHadeHue
Ha TynbCKUA OpYMENHbIN 3aBOA MOMOLLHMKOM HadalbHUKA WHCTPY-
MeHTafIbHOW MacTepckor. C 3Toro MOMeHTa ero MH¥HeHepHas, Hay4YHasA
W Nefaroruyeckas OeATeNnbHOCTb bblia cBA3aHa ¢ NpobrieMamu UHCTpPY-
MeHTafibHOro npomseoacTea. [locne nepesona B r. Kospos B 1917 T.
aApTUNIEPUNCKNM MPUEMLLIMKOM Ha cTpoAwminca 3asog 1-ro Pycckoro
aKLMOHepHOro obLLecTBa pyrKerHbIX U NyneMeTHbIX 3aBogos, B 1919 r.
["A. AnapwvH ctan nepBbiM PyKOBOAUTENIEM MHCTPYMEHTASIBHOIO MPOU3-
BoacTea. B 1925 r. oH nepeBogutcA B [MaBHoe ynpaBfieHNe BOEHHOM
MPOMBILLMIEHHOCTM M NOy4aeT BO3MOMHOCTbL UCMOMb30BaTh CBOM OMbIT
B CMCTEMe BbICLLEr0 TexHU4eckoro obpasosanusA. B 1930 r. ctan npo-
¢deccopoM 1 B 1938 r. — 3aBeqyloLLMM Kadenpo MeTponorim MBTY.

A.B. Muxatinos
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MICROMETRE

Micrometre is a measuring device using in its design the screw pair
mechanism patented in 1848 by a French inventor Jean-Lauren
Palmer as “a helical trammel with a dial”. However, the device was
not very handy and did not become popular as a measurement in-
strument.

In 1867, the Palmer micrometre was on display at the Paris
World Fair where it caught the eye of a couple of American entre-
preneurs, D. Brown and L. Sharpe, the founders of the American
machine-tool factory Brown & Sharpe. In 1872, engineers G. Lee-
land and D. Brown improved the micrometre’s design bringing it to
its current form.

In Russia, Brown & Sharpe micrometres, or “palmers” as they
were commonly called, began to be used in the arms industry at the
end of the XIX — early XX century. Micrometres, as well as other uni-
versal measurement instruments were not mass-produced locally in
Russia, and could be made in workshops for the needs of individual
enterprises.

According to Grigory Alexandrovich Aparin (1888-1953),
a prominent expert in the area of measurement instruments design
and production, by 1925 “in our country, the skills for the produc-
tion of templates, moulds, and universal measurement instruments
in particular were at such low level that one could hardly find even
a thousand skilled moulders”.

One of the first locally manufactured micrometres made in the
1930s in the workshops of Teaching Aids Factory No.1 in Vyatka is
part of the collection of the Tool Works History Museum of the De-
partment of Instruments and Metrological Systems of the Tula State
University.

The first attempt to develop a mass production technology
of universal and specialized measurement instruments was under-
taken by G. A. Aparin. In 1925, he published a book titled “Measure-
ment instrument and its production” in which he summarized his
working experience acquired at the armouries of Tula and Kovrov in
1914-1920. The book shows a design identical to the design of the
micrometre from the museum’s collection.

In 1914, following his graduation from the Mikhailov Artillery
Academy, Grigory Aparin was appointed deputy head of the instru-
mental workshop at the Tula Armoury. After that moment, all his en-
gineering, scientific and teaching activities were closely linked with
the issues of tool production. In 1917, Mr. Aparin was transferred
to the position of artillery inspector at the First Russian Joint-Stock
Society of Rifle and Machinegun Factories, which was under con-
struction at the time in the city of Kovrov. In 1919, he was promoted
to the position of the head of the tool production. In 1925, he was
transferred to the Central Directorate of the Weapons Industry where
he was able to use his experience in the higher technical education
area. In 1930, he became Professor and in 1938 - head of the MVTU
Department of Metrology.

A. V. Mikhailov
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Murpomemp. CCCP, 2. Bamka. ®abpuka y4ebHeix nocobuti N° 1 um. A.B. JlyHayapckoeo, Micrometre. USSR, Vyatka. Teaching Aids Factory No.1 named after
1929-1930 22. My3eli ucmopuu pa3gumus UHCMpPyMeHMasbHo20 deia Kagedps UHCMpY- A. V. Lunacharsky, 1929-1930. Tool Works History Museum of the
MEHMAaJIbHbLIX U MemposI02UYecKux cucmeM Ty/bCKO20 20CyapCcmBeHHO20 yHUBepcuUmema Department of Instruments and Metrological Systems of the Tula

(Tyna) State University (Tula)



OnTHueckui
3y6omep dpupmbl «Kapn
leiic Hena»

)5

OcHogatenb ¢upmbl a-p Kapn @puapux Lleric (1816-1888) poaumnca
B BeliMape B ceMbe MexaHuKa. locne okoHYaHuA rumMHasum B 1834 1.
nepeexan B MeHy, roe npowen obyyeHue y M3BECTHOIO B TO BpeMs
MexaHuKa u onTuka O. KepHepa, goueHTa MeHcKoro yHuBepcuTeTa.
B 1838 r. Lleiic 3HaKoMucA ¢ paboTon MexaHWYeCKMX MacTepCKUX
LryTrapTa, OapmwTaaTa, BeHbl 1 Bepnvna. B 1846 r. B MeHe oH oc-
HOBas ONTMKO-MEXaHNYeCKYI0 MacTepCKyto Mo NMPOM3BOACTBY MPOCTbIX
MUKPOCKOMOB U APYrMX TOYHbIX ONTUYECKUX U MEXAHUYECKUX UHCTPY-
MEHTOB M npubopoBs. [nA paboTbl B MacTepckux B 1866 r. M 6bin
npurnaweH ¢éusmk-ontnk IpHect Abbe (1840-1905) — opraHusaTop
M co3faTenb TEXHOMOMMWN BaXKHENLLMX pa3fesioB COBPEMEHHOW OMTU-
KO-MeXaHWYeCKOM NPOMbILLNEHHOCTU — U PAL APYrUX CrneLuanvcToB
TEOpPETUYECKOM U MpaKTUYecKom onTuku. MpodyKuma ¢upMbl BCerga
OT/IMYanacb BbICOKMM KayecTBOM, WU COBPEMEHHble OMTUKO-MeXaHu-
yeckue npubopbl drpMbl «Kapn Lleitc MeHa» npogonaloT octaBaTbea
NYYLLIUMU B MUPE.

OnTuyeckuini 3yboMep, HaxodAaLMICA B COBpaHUM My3ea UCTopum
WHCTPYMeHTanbHoro gena Kadenpbl «IHCTpyMeHTanbHble M METPONOrk-
YecKue cucTeMbl» TyNbCKOO roCy4apCTBEHHOMO YHUBEPCUTETA, CITYHUT
LNA U3MepeHWA 311eMeHTOB NpoduIA 3ybbeB LLUECTEPEH U 40 HACTOsALLLe-
0 BPEMEHW COXPaHUJ1 BbICOKYI0 TOUYHOCTb. Takue npnbopbl Obiniv goporu
1 nsrotasnmeanucb B 1838-1839 rr. no 3akasam poCccUMCKUX 060pOH-
HblX npeanpuAaTuiA. Mpubop 6bin nepefaH Ha Kadeapy «MeTannope-
HKYLLME UHCTPYMEHTbI» TYNbCKOro MeXaHM4YecKoro MHCTUTYTa B 1943 1.,
B 2000 r. noctynun B cobpaHue My3sed Kadeapbl.

A.B. Muxatinos
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“CARL ZEISS JENA”

OpTICAL GEAR GAUGE

The founder of the company, Doctor Carl Friedrich Zeiss (1816-1888),
was born in Weimar in the family of a mechanical engineer. Follow-
ing his graduation from gymnasium in 1834, Carl moved to Jena
where he entered a training program with the then-prominent me-
chanic and optician, associate professor of Jena University F. Kerner.
In 1838, Mr. Zeiss studied operations of mechanical workshops in
Stuttgart, Darmstadt, Vienna, and Berlin. In 1846, he founded an
optical-mechanical works in Jena that focused on production of
magnifiers and other precision optical and mechanical instruments
and tools. In 1866, he invited Ernest Abbe (1840-1905), the designer
of major technologies of the modern optical-mechanical industry,
as well as some other theoretical and practical optics specialists to
work for him. The products of the company were distinguished by
high quality and today the modern optical-mechanical instruments
produced by “Carl Zeiss Jena” continue to be considered as the best
of their kind worldwide.

The optical gear gauge, currently in the collection of the Tool
Works History Museum of the Department of Instruments and Met-
rological Systems of the Tula State University, is designed for gear
tooth profile measurement and ensures high precision even under
today’s requirements. Such instruments were expensive and were
produced in 1838-1839 on order of Russian armaments factories.
The instrument was donated to the Department of Metal-Cutting In-
strumentation of the Tula Mechanical Institute in 1943. In 2000, it
became part of the collection of the department’s museum.

A. V. Mikhailov



Kapn @pudpux Lletc (1816-1888) [Mpednpusmue Lletica u Abbe

Carl Friedrich Zeiss (1816—1888) The enterprise of Zeiss and Abbe

Onmuyeckuti 3ybomep. Mepmanus, Vena. ®upma «Kapn Leiic Aexax». 1838—1839 z2. Myseii Optical gear gauge. Germany, Jena. “Carl Zeiss Jena”. 1838-1839
ucmopuu pa3sumus UHCMPYMeHMasbHo20 0ela Kagedpsl UHCMPYMeHMasIbHbIX U Memposio- Tool Works History Museum of the Department of Instruments and
2uyecKux cucmem TynbcKoeo 2ocydapcmaeHHo20 yHusepcumema (Tyna) Metrological Systems of the Tula State University (Tula)



Husenup ¢ nepeknagHoi
Tpybo#i u yposHeM

Ha nojcTaBKe
ToBapuwecrsa

«E.C. Tpoinguna C-Beil»

[epBble MpUMEHEHUA reoMeTpUYecKoro HuWBenupoBaHusa B Poccuum
B XIX B. 6bIfiv CBA3aAHbI CO CTPOUTENBCTBOM BOAHBIX M CYXOMYTHBIX My-
Tein coobLueHns. B 1871 r. BoeHHo-Tonorpaduyeckuin otgen naeHo-
ro wraba Poccum npucTynun K co3daHuio HUBENIMPHOW CETU CTPaHbl,
a B 1913 r. — K BbINOMIHEHMIO HUBENIMPOBAHWA BbICOKOW TOYHOCTM.
B 1879 r. MocKoBckas ropofackana [yMa onybnukoBana «HuBenupHble
nnaHbl ropofa MoCKBbI», BbINOSHEHHLIE HA OCHOBE CBHEMOK M HuMBe-
NMpoBOK ropofa (npoeogunuck B 1874—-1877 rr. nog pyKOBOACTBOM
.M. Pawkosa n H.H. CM1pHoBa — npenopasateneit KOHCTaHTMHOBCKO-
ro Me¥eBOro MHCTUTYTA). B KOHCTPYKLMM NPUMEHABLUMXCA HUBENPOB
CO 3pUTenbHbIMM TpybaMu BU3MPHAA 0Cb ABNANACH LLEeHTPOM 06 bEeKTUBA
N NepeKpecTUeM CETKU HUTEW, PacrosiIOKEHHON B OKynApe. TakuMm yco-
BEpPLUEHCTBOBAHWEM MOJIb30BaNNUCh AJ1A MosyveHna 6onee TOYHbIX pe-
3yNbTATOB MPU HUBEJIMPOBKAX Ha 60JIbLLIOM NMPOTAMKEHUN, T.€. MOSTyYeHNM
Pa3HOCTM BbICOT TOYEK MECTHOCTM C MeHbLUMMM NorpeLLHocTAMU. Tpyba
HUBeNMpa oTIMYanack oT Tpyb Opyrux Tornorpapuyecknx MHCTPYMEHTOB
TEeM, YTO K HEW NPUNanBanCh TLLLATENIbHO BbITOYEHHbIE KoJbL,a — Lan-
¢bl, C NOMOLLIbI0 KOTOPLIX OHA pacriofaranacb Ha flarepax ropmM3oHTasb-
HOWM MOACTaBKM BMECTe C BePTUKaNbHON KOHUYECKOW OCbI0 BpaLLLeHUA.
LUnnuHgpuyeckuii ypoBeHb Mor IM60 HEMOABMMHO MPUKPENIATLCA
K Tpybe mnun nofcTaBKe MHCTPYMEHTa, NMM60 HaKnagblBaThCA Ha BpeMms
CbeMKM Ha Landbl Tpybbl. Mpy CbeMKe NPUMEHANN HUBESTUPHBIE PENKK
C MeJIKUMU fefnieHnAMU Mo Bcen afinHe (be3 MapoK), YTobbl AeneHus Xo-
POLLO pasfiMyanuch ¢ He6ObLLUMX PAacCTOAHWUIA OT MHCTPYMEHTA U MOITIU
OTCUUTBLIBATBLCA HEMOCPeACTBEHHO CaMUM HabloaaTesieM.

B cobpaHum YuebHo-reogesunyeckoro Mysea MUUFAUK xpaHaTcs
npuéopsbl 1 nHcTpyMeHThl A.C. TpbiHauHa, U.A. TpuiHauHa, E.C. TpbiH-
IOvHa v ToBapuwectsa «E.C. TpbiHAMHa C-Beitx». TpbIHAUHBI BbIAN 0OHU-
MW M3 MEPBbIX PYCCKMX OMTUKOB, OTKPbIBLLUMMW MacTepCKyio U NepBbIn
onTUyeckun MarasuH B Poccun. K cepepmHe XIX B. durpmMa ctana Kpyn-
HbIM OMTUKO-MeXaHWYeCKUM NpennpuATUEM U yCMeLHo y4acTBoBasa
B POCCUIMCKMX U 3apyb6erkHbix BbicTaBKax. C 1868 r. upMy Bosrnasunu
Ceprein Eroposuy (1847-1915) u MNetp Eroposuy (1852-1909) TpbiH-
OWHbl, faBlime e Ha3BaHne — «E.C. TpeiHguHa C-BbA». OHa cocToAna
13 pabprKM 1 MarasmHa onTUYECKUX, XUPYPrUYECKUX, Freoae3NYecKmx
1 opTONeaMYECKUX MHCTPYMEHTOB U ABMAMIACH KPYMHbBIM MOCTaBLLMKOM
y4ebHbIX Nocobuit, NpMOOPOB U MHCTPYMEHTOB AJ1A CPEOHUX U BbICLLMX
y4ebHbIX 3aBefdeHUMn. KOHCTAaHTUHOBCKMI MeeBOW WHCTUTYT (Bro-
cnegcteum — MUUTAMK) 3akynan npuéopbl U UHCTPYMEHTbI GUPMbI
AN NPoBeAeHNA CbeMOYHbIX PaboT, yYebHbIX 3aHATUIA U MPaKTUK,
MOMOJIHEHUA UHCTPYMEHTaNIbHOM KOJIEKLMN reode3nyecKoro Myses.
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“Y. S. TRYNDIN'S SONS”
Y-LEVEL ON A STAND

The first application of geometric levelling in Russia in the XIX cen-
tury was related to construction of waterways and roads. In 1871,
the Department of Military Topography of the Russian General
Headquarters initiated the creation of the country’s vertical control
survey network and in 1913 — implementation of a high-precision
surveying project. In 1879, the Moscow City Duma published the
“Surveying plans of the city of Moscow” produced on the basis of the
surveys and levelling of the city (conducted in 1874-1877 under the
supervision of D. P Rashkov and N. N. Smirnov, professors at the
Konstantinovsky Surveying Institute). The surveying instruments
with telescopes that were used for those projects had the axis of
sight coinciding with the centre of the lens and the crosshairs of the
eyepiece. This technical improvement ensured more accurate level-
ling results at longer distances, i.e. it made it possible to obtain the
height difference between various points with lesser error margin.
The telescopic finder was different from the finders in other topo-
graphic instruments — specially shaped trunnion belts were sol-
dered to the finder allowing it to rest on the lagers of the horizontal
support together with the vertical conical pivot. The cylindrical level
could be either rigidly fixed to the finder or stand of the instrument,
or it could be placed on the finder’s belts for the time of the survey.
A staff with fine graduation throughout its length (without marks)
could be used in the process of the survey so that the surveyor him-
self could read the results immediately from a short distance of the
instrument.

The collection of the Geodesic Training Museum of the Mos-
cow State University of Geodesy and Cartography contains in-
struments made by A.S. Tryndin, L.A. Tryndin, Y.S. Tryndin and the
*Y.S. Tryndin's Sons” partnership. The Tryndins were among the
first Russian opticians who had opened a workshop and Russia’s
first optical store. By mid XIX century, the company had become the
largest optical mechanical producer and successfully took part in
various exhibitions, both locally and abroad. In 1868, the manage-
ment of the company went to Sergei Yegorovich (1847-1915) and
Peter Yegorovich (1852-1909) Tryndin, hence the company’s name
Y. S. Tryndin’s Sons”. The company had a factory and a store of opti-
cal, surgical, geodesic, and orthopaedic instruments. It was a large
supplier of training aids and instruments for various educational
institutions. The Konstantinovsky Surveying Institute (later — Mos-
cow State University of Geodesy and Cartography) bought the com-

pany'’s instruments to perform surveying works, to conduct training



Husenup ¢ nepexnadHol mpybol u yposHeM Ha nodcmasKe Top2080-NPOMbILLIEHHO20
moasapuwecmaa «E.C. TpuiHouHa C-geli». Poccus, Mockea. Top208o-npoMbiuiieHHoe mosa-
puwecmao «E.C. TpeiHduHa C-geli». YuebHo-2eode3uyeckutli My3eli MockoscKozo 2ocyoap-
CMBeHH020 yHUBepcumema 2eade3uu u kapmozpaguu (MUNIAuK), Mocksa

Y-level on a stand, a surveying instrument made by the “Y. S. Tryn-
din’s Sons” Trading and Manufacturing Company. Russia, Moscow.
“Y. S. Tryndin’s Sons” Trading and Manufacturing Company. Geodesic
Training Museum of the Moscow State University of Geodesy and
Cartography (MSUGC), Moscow



C 1902 r. ¢upMa 6bina npeobpasosaHa B Toprosbii AoM «E.C. TpbiH-
avHa C-eix», ¢ 1914 — B ToproBo-npombilusieHHoe ToBapuLLECTBO
Ha nasx «E.C. TpbiHauHa C-Beli» B Mockse. @upMa 6bina ygocToeHa
MHOIMMX Harpag v ABax bl BbiCLLeW Harpadbl Poccuickon nmnepum —
npaBoM M306parKaTb rocyaapcTBeHHbIN repb Ha CBOMX U3Oennax 1 pe-
KNaMHbIX MaTepuanax.

Co BTOpOM NonoBuHbl XIX BEKa HUBENUPLI CTanM LUMPOKO UCMOJb-
30BaTbCA B WHMKEHEpHbIX M Tornorpado-reofe3anyeckmx W3bICKaHUAX.
Pa3paboTKoit KOHCTPYKLMIA HUBENMPOB 3aHUMANNCb MHOIME KOMMaHuu,
B TOM uncne u «ToBapuLecTBo TpbiHAMHa C-Bel». KOHCTpYKUMA HMBe-
nvpa ¢ nepeknagHon Tpyboi MpoeKTMpoBanach C Lefblo MoBblLLeHUs
TOYHOCTM M3MEPEHUIA 3a CHET NepeKnaabiBaHNA 3puTesNibHoM Tpybbl. Ta-
KoM MpueM npu NpoBeAeHUN U3MEPEHUIA NO3BOAN YCTPaAHATL NMOrpeLL-
HOCTb MHCTPYMEHTa, TO €CTb OLEHKY OTKIIOHEHWA U3MEepeHHOro 3Hade-
HWA BEJIUYMHBI OT €€ UCTUHHOIO 3HaYeHUs.

OCHOBHbLIMM 4acTAMWU HUBENMPA CIYHUIU TPeXKOHEYHUK (Tperep
WM MoACTaBKa) C MOOBbEMHbIMUM BWMHTaMW, PErynnpyloLUMKU BbICOTY
pacrosioxeHusl, KOPOMbLIC/IO C YPOBHEM U 3puTesibHasA Tpyba. Tpexko-
HEYHMK MMEN TaKoe ¥Ke YCTPOMCTBO, YTO U B OOLIKHOBEHHbIX «TTyXMX»
HUBENUpax, roe 3puTenbHanA Tpyba Obina rnyxo 3aKpenseHa Ha nog-
CTaBKe. BHyTpM BepTMKaNbHOM KONMOHKM TPEXKOHEeYHWKa roMellanacb
CTanbHaA BepTUKasibHaA 0Cb MHCTPYMEHTA, K BEPXHEMY KOHLLY KOTOpOM
Kpenuiocb KOPOMBICIIO C OBYMA BepTUKasbHbIMU CTOMKaMu. B cTolKkax
pacrofiaranncb NpPAMOYrofibHble narepbl, Ha KOTOpbIX CBOMMMK Landa-
MUK NoMeLLLanachb 3puTenibHan Tpyba. Ha nvHeliky KopoMbicia Kpenuca
YYBCTBUTESbHbLIN YPOBEHb MHCTPYMEHTA. TOYHOCTL pacrnosioeHus ropu-
30HTasIbHOM 0CK onpeaenAnack No HaxoXOEHWUI0 NMy3bipbKa YPOBHSA B TaK
Ha3blBAaEMOM HyJb-MNyHKTe.

T.B. nrowuHa
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and to update the museum'’s collection of geodesic instruments. In
1902, the company was reorganized into “Y. S. Tryndin’'s Sons Trad-
ing House”; in 1914 it was renamed into “Y. S. Tryndin's Sons” Trad-
ing and Manufacturing Joint-Stock Company, based in Moscow. The
company had received multiple awards and twice in its history was
awarded the highest privilege of the Russian Empire — the right
to use an image of the national emblem on its products and in its
advertising materials.

Since the second half of the XIX century, leveling instruments
have been widely used in geodesic research and topographic sur-
veying. At the time, many firms, including “Tryndin’s Sons”, designed
leveling tools. The y-level was designed to improve leveling accu-
racy that was made possible by repositioning of the telescope. This
technique helped eliminate the tool's margin of error, i.e. the differ-
ence between the measured value and the actual value. The y-level
consisted of a tribrach (or stand) with height-regulating foot screws,
a bar containing a level unit, and a telescope.

The tribrach had the same design as the regular dumpy level
whose telescope was inflexibly affixed to the stand. The instrument’s
vertical steel axis was positioned inside the vertical column of the
tribrach. A bar with two vertical rods was mounted on the top end of
the steel axis. The wyes of the telescope rested on the rectangular
bearings that were positioned inside the rods. The tool's sensitive
level unit was mounted on the scale of the bar. The accuracy of the
position of the horizontal axis was determined based on the position
of the level’s air bubble within the so-called “mid point”.

T. V. llushina



Knelimo Tosapuwecmaa TpuIHOUHbIX HA KOPOMbIC/E HUBEUPa

Stamp of the “Y. S. Tryndin’s Sons” Company on the bar of the y-level
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MaatHuxoBbiii npubop
ANA U3MEpPEeHHA CHAbI
TAMKECTH

B cobpaHun YyebHo-reopesmyeckoro MyseAa MocKoBCKoro rocygap-
CTBEHHOI 0 YHUBepcuTeTa reogesuu u kaptorpadpum (MUUTAKK) xpaHut-
CA MafATHMKOBBIN NPUOOP MexaHMKa MoTcAaMCKoro reoe3mM4eckoro 1H-
ctutyTa Makca ®exHepa. Takue NpMbopbl LUMPOKO MPUMEHSANM B KOHLE
XIX — nepBow nonoBuHe XX B. AN1A U3MEPEHUN PA3HOCTU CUSTbI TAXKECTH,
Ha3bIBaeMoOWM B MPaBUMETPUM OTHOCUTESIbHBIMU ornpedeneHnamu. MNpu-
60p COCTOUT M3 MAacCMBHOIO MEAHOMO LUTaT1Ba, Ha KOTOPOM HaxoOATcA
yeTblpe 6POH30BbIX NMO30S104EHHbIX MAaATHMKA U PerncTpaTop KosebaHuim
MaATHWKOB. LLITaTMB caenaH MacCMBHBLIM U HECTKMUM, YTOObI ero Hems-
6erkHble ynpyrue gedopmaunm nof OeAcTBUEM KonebaHU MaATHUKOB
6bII1 MUHUMaNbHBIMU. Ha HeM yKpenseHbl iBa TEPMOMETPA, NOMELLEH-
Hble B MacCMBHbIe OMpaBbl, YTOObI UX MOKa3aHWA BnKe COOTBETCTBOBA-
N TeMnepaTtype MaATHUKOB. LLITaTMB HaKpbIBanM KofinakoM € OBOWHbI-
MU CTEHKaMW O7niA Nyyllen TeniomsonAauMn. Ero HUKHAA noBepxHOCTb
oTwnMdoBaHa, U NOTOMY LUTATUB FrEPMETUYEH U MAATHUKU MOITIN CO-
BepLlaTb KonebaHuA npu NMoHUMKEHHOM [aBfieHuM Bo3ayxa. MasaTHUKK
pacrosiaraloTcs NonapHo B ABYX NepreHAMKYNAPHbIX MIOCKOCTAX U pas-
JeneHbl neperopogkaMu, Ytobbl U3beKaTb B3aMMHOIO BMAHUA M3-3a
OBV¥eHWI Bo3ayxa. OCTpbIMMU Ne3BUAMM NPU3M MAATHWKK OMUPaIoTCA
Ha TLLaTeNbHO OTMOIMPOBaHHbIE araToBble MIOLAAKW LUTaTUBaA.

Mepen HabMOOEHNAMM KarOblA MAATHUK BeLLann Ha appeTUpHYIo
BWJ/IKY, MPUY 3TOM J1e3BME OKa3blBasioCb HEMHOT O BbILLE OMOPHOM NIOLLAA-
Ku. LLITaTMB HaKpbIBanu KONMaKoM U BblAEPHKMBaIN MAATHUKM HECKOJTBKO
4acoB B HEM3MEHHBIX YCII0BUAX TeMMepaTypbl U faBneHuA. 3aTeM c no-
MOLLLbIO CreLmarnbHbIX MeXaHM3MOB MefJ/IeHHO OMycCKanv MasTHUKM Ha
araToBble N0LLAAKM, 3a4aBanv UM OOQMHAKOBY aMMITYAY KonebaHui
W BbINOJHANIN OQHOBPEMEHHBIN NMYCK MAATHUKOB KarKdoW napbl B NpOTH-
Bo¢ase. B KoHLe cepum KonebaHuii MasTHUKM OCTaHaB/IMBANM U BO3Bpa-
Lanu B ncxodHoe nonoxeHune. ONTUYECKUIA MOCTUK HaBepXy LUTaTuBa
C MOMOLLLbI0 3epKan MaATHUKOB 06pasyeT napasesibHbie My4YKku nyyen,
KoTOpble MOCTyNanu B ONTUYECKMIN CHETYUK, YCTAHOBEHHBIN B 1-2 Me-
Tpax oOT wraTMBa. B oTeyecTBeHHOM MpaKTUKe 4acTo MPUMEHANN CYET-
UMK, co3aaHHbIN B 1934 . B MITY KnaccukoM rpaBuUMeTpum npodeccopom
J1.B. CopoKkuHbIM (1886—1954). MMaBHbIe YacTu cYeTYMKA — XPOHOMETP
(paboumnit 3TanoH BpeMeHu) U 3putenibHaa Tpyba. MyHKTbI HabnogeHU
BblbUpanu unu rotoBunx 3apaHee. Ctapanucb noMeLLaTb NpMOop Ha Ka-
MeHHOM OCHOBaHWM B NoABasnax CTapbIX KanuTanbHbIX 34aHWUIA, a NpU He-
06X0QUMOCTU Pbifiv IY6OKYI0 TPaHLLE W HaKpbIBanu ee JOCKaMu U Co-
JIOMOV A471A NoAAepHaHNA HEM3MEeHHOM TeMnepaTypbl.

B 1931 r. ManaTHMKoBbIN Npubop OexHepa 6bin BCECTOPOHHE Uccre-
[0BaH 3HAMEHUTbIM Feofe3ncToM U reodnsnKoM, ocHoBaTesleM CoBpe-
MeHHoW reofesnyeckon Haykm M.C. MonogeHckuM (1909-1991). Mpu-
6op yyacteoBan B 1931-1938 rr. B MaATHMKOBOMN rPaBUMETPUUECKON
CbeMHKe eBpOrMencKon YacTu cTpaHbl, Ypana, BoctouHon Cubupu n Ce-
BepHoro KaBkasa.

A.l1. l03eposuy
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PENDULUM FOR GRAVITY
MEASUREMENT

The collection of the Geodesic Training Museum of the Moscow State
University of Geodesy and Cartography (MSUGC) features a pen-
dulum made by Max Fechner, a mechanic at the Potsdam Institute
of Geodesy. Such instruments were widely used at the end of the
XIX — first half of the XX century to measure the differences of grav-
ity, called relative definitions in gravimetry. The instrument consists
of a massive copper support with four gilded-bronze pendulums and
a pendulum swing register. The support is massive and rigid so that
the inevitable elastic deformations of it resulting from pendulum os-
cillations are reduced to a minimum. Two thermometers fastened
to the support are placed in massive casings so that their readings
would correspond more accurately to the temperatures of the pen-
dulums. For better heat insulation, the support is equipped with its
own hood with double-layer walls. Its lower surface is polished,
therefore the support is hermetically sealed and the pendulums can
oscillate at reduced air pressure. The pendulums are located in pairs
in two perpendicular planes and are separated by partitions in or-
der to prevent reciprocal effect as a result of air motion. The prism
edges of the pendulums rest on the finely polished agate surface of
the support.

Prior to taking measurements, each pendulum was suspend-
ed on an arresting fork so that the edge was slightly above the sup-
port's surface. The support was covered with the hood and the pen-
dulums were kept under stable temperature and pressure conditions
for several hours. After that, the pendulums were slowly lowered to
the agate surfaces using special mechanisms. The pendulums were
then given the same oscillation amplitude and were launched in pairs
in reversed phase. At the end of an oscillation series, the pendulums
were stopped and returned to the initial position. An optical bridge
on top of the support together with the pendulum mirrors produces
parallel light beams that go to the optical counter, located 1-2 me-
ters away from the support. The counter widely used in Russia was
the one created in 1934 by L. V. Sorokin (1886-1954), Professor of
gravimetry at the Moscow State University and a classical scholar.
The counter is comprised of a chronometer (the working time stan-
dard) and a telescope. The observation points were selected or pre-
pared in advance. The instrument was preferably placed on a stone
base in the basements of permanent buildings. A deep trench could
be dug out when necessary and then covered with planks and straw
to maintain a stable temperature.

In 1931, Fechner’s pendulum was studied thoroughly by
M. S. Moldensky (1909-1991), a prominent geodesist and geophysi-
cist and the founder of modern geodesy. The instrument was used in
1931-1938 during the gravimetric survey of the European part of the
country, the Urals, Eastern Siberia and Northern Caucasus.

A. P. Juzefovich



MasmHukogelii npubop Qexrepa. lepmanus, [lomcdam. MexaHudyecKue MacmepcKue
omcdamckozo 2eode3uyeckozo uHcmumyma. 1901-1910 22. YdebHo-2eode3uyecKuli My3eli
MocKoacKozo 2ocydapcmaeHH020 yHUBepcumema 2eode3uu u Kapmozpaguu (MUNTAUK),
Mocksa

Fechner’s pendulum. Germany, Potsdam. Mechanical works of

the Potsdam Institute of Geodesy. 1901-1910. Geodesic Training
Museum of the Moscow State University of Geodesy and Cartography
(MSUGC), Moscow



[eopesuyeckan
acTponabua 3axasbl

Bclo cBOI0 *U3Hb BbIOAWLNACA MEXaHUK HaOBOPHbIA COBETHUK [la-
Ben OMutpuesuy 3axaBa (1779-1839) noceatun TynbCKOMY opyein-
HOMYy 3aBofy, Fie ero AedATeslbHOCTb Oblfia HanpaBneHa Ha pasBuUTUe
W COBepLUEHCTBOBaHME opyrKenHoro npomnssoactea. B 1812 r. oH Bo3-
rnaeun lNpubopHylo MacTepckylo — «DabpuKy OnAa NpUroToBeHUs
MEXaHUYeCKUX, PU3NYECKUX, MaTEMATUYECKUX MPUOOPOB M TOUHbIX
WHCTPYMEHTOB» Nocne cMepTu nepeoro ee 3asefywowero ®. [oBuxa
W CTan HacTaBHUKOM Lienon nnesafbl 0OapeHHbIX TYSIbCKUX OpYyHen-
HMKOB. VIMEHHO M306peTeHns 3axaBbl MOMOMKMAN Ha4ano npoueccy
npeBpaLLeHna TyNbCKOro opy*KenHoro 3aBoaa U3 MaHygaKTypbl B Mpo-
MbILLJIEHHOE MpeAnpuATMe 3aBOACKOro TuMa. YCTpaHAA HeOoCTaTKU
B LEWCTBUM OPYHWA, BbI3BaHHblE HeyOOBNETBOPUTENIbHOM OTAENTKOM
JeTanen, oH cosfaeT MPUHLMMNMANBLHO HOBblE CTaHKU: LA CBepre-
HWA U OTOENKM KaHana CTBoJia C BBeEHWEM BTOPOro CBepsieHus, ons
OKOHYaTesIbHOWM OTAENKM CTBOMA W AJ1A peopraHmn3aLum NponsBoaACTBa
LTbIKA, AS1A MexaHW4eckon othenku noxk. Ocoboe 3HayeHWe MMeeT
CO3[aHHbI UM TOKAapHbIA CTaHOK C 3/1eMeHTaMy aBToMaTmM3aLuu; no-
L06HbIX cTaHKoB 3anagHan EBpona ewe fonro He 3Hana. Ero nsobpe-
TeHWA HeMaso cnocobCcTBoBaNM TOMY, YTO 3a BeCb Nepuof OTevecTBeH-
HoM BOMHbI 1812 ., BKNOYaA 3arpaHnYHbIe MOXo4bl PyCCKOW apMun, Ha
TynbCKOM OpYKerHOM 6bls10 NPOM3BEAEHO OFPOMHOE A/1A TOro BpeMe-
HM KonnyecTBo opyxuna — 600 TeicAY pyxel. Bnepsble B Poccum [Ma-
Ben OMuTpreBnY NpoaeMOHCTPUPOBas NMPUHLMM B3aMMO3aMeHAEMO-
CTV W BBeJN B NPOLLECC OPYXKENHOIro NMPOM3BOACTBA NApOBYI0 MALLMWHY.
MN.0. 3axaBa 6bin KaBanepoM opaeHa Ce. Bnagumupa IV ctenenu, Ha-
rpaaeH opaeHoM CB. AHHbI Il cTeneHu, eMy 6bin noxanosaH 6punaum-
aHTOBBIN MEPCTEHb C LBETHbIM KaMHeM. B 1824 r. nmnepatop Hukonam
| Harpaamn ero noesgxow B JIoHAOH «a/1s 0603peHnaA 1 nccreqoBaHnA
npMcrocobneHHoM TaM NapoBOM MaLLMHbI K MPOU3BeAeHMI0 BbICTPesioB
13 opyauii BMECTO NMopoxa napammy.

B 1834 r. 3aBofoynpaBneHue TynbCKOMO OpYrerHoro o6bABUIIO
0 nuKeMAaaummn MprMbopHOWM MacTepCKoM «Mo MPUYMHE KOMMepYecKown
HEeCOCTOATENbHOCTU», HO HeodMLManbHO OHAa MpoCyLLecTBOBana eLle
Heckonbko net. B 1838 r. 3axaBa B nogaHHOM UM panopTe yKasbiBaeT
Ha BbICOKOe MpefHasHadeHne «pabpyKM» Mo 3aMbICy ee BbICOHaNLLNX
yypeauTesien, Ha HeCOCTOATESIbBHOCTb KOMMEPYECKOro Noaxoaa B onpe-
JeneHun ee cyabbbl. Ho 3aBofoynpaBrieHne HernpeKIoHHO NoTpeboBaso
cocTaBfeHus onucei obopynoBaHua 1 usgenuin «dabpurm» oA ee pac-
dopmmpoBaHus. 3a 3Tor paboTor Masen JMUTpueBny yMep, NoxXopoHeH
Ha Knagbuiie B YynKoBe, HenoJaneKy oT MOrUSIbl CBOEro YYUTENs, U3-
BECTHOro aHrnunckoro Mactepa ®. [dosuxa. [1BopAHCKMIM pon 3axaBo
(3axaBa) BHeceH B «[]BOPAHCKYI0 pOo4OCIOBHYI0 KHUIY TynbCKoM rybep-
Hum». Ero ceiH Hukonan npogonkun geno otua Ha TyNbCKOM OpyMein-
HOM 3aBoje, Bean 06pa3LL0BO MacTepCKOM.

leonesnyeckan acTponAbus ¢ aBTopckon Haanucklo «1815-ro des:
Tyna IN: 3axaBa N2 1» Ha KapTyLUKe KoMMaca — oHa U3 HEMHOMUX U3-
BECTHbIX NnofanucaHHbix pabot M.[. 3axasbl (3axaBo), XpaHALLMXCA B CO-
6paHuAX BedyLLMX OTEYECTBEHHbIX My3€€eB.

N.A. KysbMuHa
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ZAKHAVA'S GEODESIC
ASTROLABE

The outstanding mechanic and court councillor Pavel Dmitriyevich
Zakhava (1779-1839) devoted his whole life to the Tula Armoury
where he concentrated his efforts on the development and improve-
ment of production of weapons. In 1812, following the death of
his predecessor F. Dovich, he became the head of the Instruments
Workshop called the “Factory for Production of Mechanical, Physi-
cal, Mathematical Appliances and Precision Instruments”, thus be-
coming tutor for a whole constellation of talented Tula armorers.
The inventions of Mr. Zakhva laid the foundation for the process of
transformation of the Tula Armoury from a workshop to an indus-
trial enterprise. By removing the deficiencies in the mechanics of
the arms caused by inadequate finishing of components, he created
fundamentally new machines, e.g. bore drilling and finishing ma-
chines allowing for secondary drilling, final bore finishing machines
and new machines for bayonet production, as well as for mechanical
stock finishing. One of his most famous achievements was the cre-
ation of a turning machine with some automation elements. It took
Western Europe a long time to develop similar machines. During the
Patriotic War of 1812 and related foreign campaigns of the Russian
Army, thanks to Zakhava's inventions, the Tula Armoury managed
to produce 600 thousand rifles — an immense amount of weapons
for that time. Pavel Dmitriyevich was the first in Russia to introduce
the principle of interchangeability and to use a steam engine in pro-
duction of weapons. P. D. Zakhava was awarded the Fourth Degree
Order of St. Vladimir, a Second Degree Order of St. Anna, and a dia-
mond ring with a coloured stone. In 1824, Emperor Nicholas | re-
warded the inventor with a trip to London “to examine and study the
steam engine used there to fire gun shells with the power of stream
instead of gun powder”.

In 1834, the administration of the Tula Armoury announced
the liquidation of the Instruments Workshop due to “commercial
failure” but it did continue to operate unofficially for a number of
years. In 1838, Mr. Zakhava filed a report pointing out the signifi-
cance of the “factory” in line with the intention of its royal founders
calling it a mistake to decide on the factory's future based purely
on commercial considerations. The administration however stayed
firm and requested an inventory of the factory’s equipment and
products for the purposes of its closure. Pavel Dmitriyevich died
while performing this task. He was buried in the Chulkovo Cemetry,
not far from the grave of his teacher and prominent English engi-
neer F. Dovich. The landed gentry family of Zakhavo (Zakhava) was
added to the gentry register of the Tula Province. His son, Nicholay,
continued his father’s work at the Tula Armoury heading the Stan-
dards Workshop.

The geodesic astrolabe with the author’s inscription on the
compass card reading “February 1815: Tula P: Zakhava No.1" is one
of the few known signed products of P. D. Zakhava (Zakhavo) in the
collections of the country’s leading museums.

L.A. Kuzmina



leode3udeckan acmponabus. Poccus, Tyna. Tyneckul opyceliHeil 3a800. [IpubopHaa
macmepckas. [1.[]. 3axasa. 1815 2. 0bveduHeHue «Micmopuro-KpaesedyecKuil u Xydoxce-
cmaeHHbIl My3el» (Tyna)

Geodesic astrolabe. Russia, Tula. Tula Armoury. Instrument Work-
shop. P. D. Zakhava. 1815. “Museum of Regional History and Arts”
Association (Tula)



Yyebno-
aKcnepuMeHTanbHan
ruppasnnyecKasn
yCTaHOBKa

YcTaHOBKa 6blla CKOHCTPYyMpoBaHa NepBbiM pekTopoM MMnepaTopcKo-
ro MOCKOBCKOIO MHMKEHEPHOI0 YYMIMLLA BEAOMCTBA NyTen coobLLeHnn
(MUUAT, HblHe MTIYTC) OununnoM EMenbaHoBmyeM MakcumeHKo (1852-
1935) — BUAHBLIM y4YeHbIM B 06/1aCTV CTPOUTESTbHOM MeXaHUKK, MaTeMaTK-
K1 1 rngpaenukn. C 1906 r. ee ctanu ucnonb3oBaTh B y4ebHOM npoLecce
W O1A NpoBefeHNA HayYHbIX S3KCMEPUMEHTOB, a TaKXKe O/1A NoATBepHKae-
HMA U OeMOoHCTpauun paspaboTaHHon npogpeccopoM O.E. MakcuMeHKo
TEOPUM UCTEYEHNA HKNOKOCTU U3 OTBEPCTUN.

YUeHbIli yCTaHOBWI, YTO OeNCTBUTESIbHble (U3MYECKUe ABMEHUA,
HabsiogaeMble NMPU UCTEYEHUU HUOKOCTU M3 Pas/IMYHbIX OTBEPCTUM
M HacagoK B aTMocdepy, CyLLecTBeHHbIM 06pa3oM OTIMYAIOTCA OT paHee
npegnaraBLUMXcA cXeM, 060CHOBaHHbIX TONIbKO TeopeTuyecku. C noMo-
LLIbIO YCTaHOBKM TaKHe Oblso ornpeaesieHo, YTo BBUIY HernapasnesibHocTH
TPAEKTOPUIA N KPUBU3HbI 3IEMEHTAPHBIX CTPYEK MUOKOCTU ONA y4acTKa
CTPyM MeXay OTBEPCTUEM U CHaTbIM cedeHneM ypaBHeHue [. bepHynnu
B ero 06bl4HOM hopMe MPUMEHATL Heslb3A U YTO 3HaYeHUA Koadbdpuum-
€HTOB pacxofa W C¥aTua NpU UCTEYEHUWN U3MEHSAIOTCA B 3aBUCUMOCTM
oT umcna 0. PeliHonbaca. bbinv yTouHeHbl U BBeAeHbl KO3bGULMEHTbI
CKOPOCTM, pacxofa W CaTus, nosyveHbl HoBble GOpMysbl MO pacxony
HKUOKOCTU, CKOPOCTU UCTEYEHWUA U BPEMEHW OMOPOXKHEHUA Pa3IUYHbIX
€MKOCTeN, onpeenieHnio CUn OaBNeHNA Ha MOCKUe CTEeHKM; NpoBoOaU-
NINCb TaKXe UCCNe[oBaHUA UCTEYEHMA HNUOKOCTU U3 OTBEPCTUA U3 TOH-
KOW CTeHKM B aTMocdepy Ha JanbHOCTb NoJieTa CTpyM.

YcTaHoBKa bbina nsrotosneHa B 1898-1906 rr. ToBapuwectsoM by-
ThipcKoro 3aBoda (MocKBa) U npeacTaBnsAeT cobol CTauMoHapHbIA 6aK
(c HapcTpowKoM) BbicoTol 4350 MM 1 guameTtpoM 1660 MM c BbICTyna-
IOLLUM FOPU3OHTasNbHBIM LmnuHapoM amametpoM 1030 MM. OcHoBHas
YacTb COeAMHEHMI 6aKa BbIMOSIHEHA C MOMOLLIbIO 3aKNErNoK, XapaKTep-
HbIX A71A OTeYeCTBEHHOr0 MapoBO30CTPOEHUA KoHua XIX — nepBon
nonoBuHbl XX B. Ha TopLe uunuMHapa MMmeeTca YyCTPOMCTBO A4S pa3me-
LLIeHMA CMEHHbIX NTAaTYHHbIX HAaCcafoK (LMAMHAPUYECKUX, KOHUYECKUX, KO-
HOMZANbHbIX) U OMCKOB C OTBEPCTUAMM PasfiMyHbIX GopM (CoxpaHmoch
6onee 100). MMeloTcA TakrKe yCTpoWCTBa OJ1A 3aMepa reoMeTpUYecKmx
rapameTpoB U 4 onpenesieHUs BUXPEBbIX 30H MOTOKa HUOKOCTH, Bbl-
TEKaloLLLe U3 YCTaHOBKM U PeryniMpyeMon C MoOMOLLIbIO Py4HOI0 MPMBOAA.

MonyyeHHble Ha «ycTaHOBKe MaKCMMEHKO» 3KCMepUMeHTasIbHble
JaHHble NPUMEHAIOTCA B peLLeHMM 33[a4 MOXKapOoTYLLEHWA, B pacyeTax
MapameTpoB KOHCTPYKLMIM YCTPOMCTB Af1A pa3paboTKuM FpyHTa ¢ MoMo-
L0 BOAbl, B CTPOUTENILCTBE MKEE3HbIX U aBTOMOBUIIBHBIX JOpor, Nnpu
BeAEeHUM MMAPaBMYECKMX PacHeToB BOLONPONYCKHbIX Tpy6 U1 T.n. CTaum-
OHapHanA YCTaHOBKa QYHKLMOHUPYET 63 M3MEHEHWIA: BKIKOUeHa B 06LLyI0
BOA0060pOTHYIO cUCTEMY NTabopaTopum 1 NPOLOSKAET UCMO0b30BaThCA
B y4e6HOM npoLiecce W 41A HayYHbIX Lienen.

10.B. Nucapea
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TRAINING AND
EXPERIMENTAL
HYDRAULIC UNIT

The unit was designed by Philip Yemelyanovich Maximenko (1852-
1935), the first rector of the Imperial Moscow School of Transport En-
gineers (today — Moscow State University of Railway Engineering) and
a prominent scientist in the area of construction mechanics, math-
ematics and hydraulics. Since 1906, it has been used for training pur-
poses and scientific experiments, as well as to demonstrate the theory
of liquid outflow through holes developed by Professor Maximenko.

In the course of his research, the scientist established that
the actual physical phenomena observable during liquid outflow
into atmosphere through different holes and nozzles are substan-
tially different from the previously accepted models, which had been
substantiated only theoretically. Using the hydraulic unit, he also de-
termined that the Bernoulli equation in its normal form was not ap-
plicable due to the misalignment of the trajectories and curvature of
the elementary liquid steams in the stream portion between the hole
and the contracted section and that the values of the discharge and
contraction coefficients changed depending on the Reynolds number.
The experimental data helped update and introduce the velocity, dis-
charge and contraction coefficients, to obtain new formulae of flow
discharge, flow velocity, and discharge time of different containers,
as well as the formula of flat wall pressure force. The unit was also
used to study liquid outflow into atmosphere through a hole in a thin
wall to the distance of the discharge.

The unit was manufactured sometime between 1898 and 1906
at the Butyrsky Factory (Moscow). It consists of a stationary tank
(with a superstructure) 4350 mm in height and 1660 mm in diameter
with a protruding horizontal cylinder 1030 mm in diameter. The main
part of the tank’s fittings is made with rivets, which was characteris-
tic of the Russian steam-locomotive building technology of the late
XIX — first half of the XX century. At the butt end of the cylinder, there
is a place to house spare brass nozzles (cylindrical, conical, conoi-
dal) and disks with holes (over 100 have survived) of different forms.
The unit also has devices to measure the geometric parameters and
determine the eddy zones of the liquid flow going out of the unit and
adjustable manually.

The experimental data received with the help of the “Maxi-
menko unit” are used to solve the tasks of firefighting, to calculate
the structural parameters of devices for ground development using
water, in the construction of railroads and highways, in the hydrau-
lic calculation of culverts, etc. The stationary unit located currently
at Maximenko’s Memorial Hydraulic Laboratory is operating without
changes and is incorporated into the joint water circulation system of
the laboratory, which is connected to the university’s water supply.

Y. V. Pisarev



YdebHo-3KcnepumermarnsHaa audpasuyeckas KoHcmpykuua @.E. MakcumenKo. Poccus,
Mockaa. Tosapuwecmao bymeipckozo 3a8oda. 1898—1906 22. YuebHo-memoduyeckull
My3eliHbIl yeHmp ucmopuu Mockosckoz2o 2ocydapcmaeHHo20 yHUBepcumema nymeu co-
obweHus (MUNT), Mockea

Training and experimental hydraulic unit. Design by F. Y. Maximenko.
Russia, Butyrsky Factory. 1898-1906. Historical Museum and
Training Centre of Moscow State University of Railway Engineering
(MSURE), Moscow



MynsTUnAKKaTOp
lliBeitrepa

B 1820 r., nocne otkpbITMA X.K. 3pcTeqoM AeNCTBUA 2NEKTPUYECKOro
TOKa Ha MarHuTHyto cTpesky, A.M. AMnep BbicKasan naew 1cnosb3oBaTb
ero s nepefayn Ha pacctosHWe Mo npoBofaM OYKB, KarOon U3 Ko-
TOpbIX COOTBETCTBOBAsA Obl CBOA cuMa ToKa. Hemeuruin ¢msmnk NoranH
Kpuctod LLserrep (1779-1857), Take paboTaBLuMin Hag uaeen cosga-
HWSA aneKTpuYeckoro Tenerpagda, B KoHue 1820 r. co3gan Takon npubop,
MOMeCTVB O/1A YBENIMYEHUA ero YyBCTBUTENIBHOCTY MarHUTHYIO CTPesKy
KoMnaca BHYTPb NMPOBOJIOYMHOIO BUTKA. B 3aBMCMMOCTM OT cunbl 3nek-
TPUYECKOIr0 TOKa CTPesiKa OTKIOHANACk Ha PasHbIN Yo, YTo No3BoSIANI0
C MOMOLLIbIO 3/1EKTPUYECKOrO CUrHaa KoaMpoBaTh 6yKBbI M NepedaBaTh
WX Ha paccTosHMe no nposofaM. Mpubop 6bl1 Ha3BaH «MyNLTUMIIMKA-
Top» (0T nat. multiplico — «yMHOKalo», <yBENUYMBAIO»), USTU «PEOMETP»
(o1 rpey. rheos — «TeyeHue» U metreo — «M3MepATb», «ONPeaensaTby);
B [JaibHEeMLUEeM YCOBEpPLUEHCTBOBAHHbLIN MpuMbop MonyyMsn HasBaHue
«ranbBaHOMeTp».

OLHOBPEMEHHO C WUCMOJSIb30BaHWEM B 3MIEKTpUYECKOM Tenerpade
LLiBenrep npuMeHun 3ToT npubop AA M3MepeHus Cusibl ToKa B pasnny-
HbIX NMPOBOAHMKAX. [lepBble ero KOHCTPYKLMM haKTUYeCKU ABAANUCH Ne-
pefenaHHbIM KOMMacoM, Y KOTOPOro BOKPYN MarHUTHOWM CTPesiK1 06BU-
Basiacb MeJHaA NpoBoJioKa. B KauecTBe M3MepUTENIbHOM LLKasbl TaKMKe
ncrnonb3oBanach LUKana Komnaca c rpagyuposkon ot 0 go 90, 180 nnu
360 yrnoBbix rpagycoB. OKoHYaTesNbHbIN pe3yNbTaT MOMKHO ObisI0 Nosy-
YUTb TOSILKO MPU WUCMOSNIb30BaHWUM CMELMASIBHO MOCTPOEHHbIX Tabnuu,
Briocnepcteum LLBeirep ycoBepLUeHCTBOBas NpMbop, B YacTHOCTU, ONs
MOBbILLEHWUS ero YyBCTBUTENTbHOCTU OH YBENNHWIT YUCII0 BUTKOB 3NIEKTPU-
YECKOM KaTyLIKU. KOHCTPYKTUBHbIE 0COBEHHOCTU MYyNbTUMNIMKaTopa He
MO3BOJIANN UCMOMNb30BaTh ero A5A NPoBeAeHNA TOYHBIX ANIEKTPUYECKUX
M3MepeHU, HO AN KayeCTBEHHbIX M3MEePEHUIn OH ObiN YyHKe NpUrofeH,
MO3TOMY 3T NPU60PLI B HEBOMBLLMX KOMYECTBaX CTajiM M3roTaBMBaTb
LANA U3yYeHWUA NPUPObl M 3aKOHOB 3/IEKTPUYECKOMO TOKa.

[anbHelillee ycoBepLUeHCTBOBaHWe npubopa CBA3aHO C Npwu-
MeHeHMEM acTaTUYeCKOWM CUCTEMbI CTPESIOK, NpeanoxKeHHom B 1826 .
UTaNbAHCKMM ¢u3nKoM J1. Hobunu. CTpenku B OCHOBHOM Kpenuu He
C MOMOLLbI0 KepHOB, a MoABELUMBANM Ha TOHKOM HEKPYYeHOW LUeSKo-
BOM HWUTW, YTO CYLLLECTBEHHO MOBBLICUIO YYBCTBUTENBHOCTb U TOYHOCTb
n3MepeHus npubopa 1 NpUBesIo K ero oKoHYaTelbHoMYy GOpPMUPOBaHMIO
KaK yCTPOMCTBA O/1A NPOBefeHUA SNEKTPUHECKUX U3MEPEHUIA B HAYYHbIX
W NpUKNagHbIX Lenax. PesynstatoM aKTMBHOMO MPUMEHEHUA MynbTU-
nJnKaTopa CTano Ha4yasno CepUIMHOIo NPOM3BOACTBA €ro pasiMyHbIX MO-
Anduraumn, noasneHve GupM-nponssoauTenei, T.e. 3aporKaeHMe npu-
60pOCTPOEHMSA B 0611aCTU 3NIEKTPUHECKUX U3MEPEHU.

B cobpaHum [MonutexHuyeckoro Myses UMeeTcA odHa U3 nep-
BbIX KOHCTPYKLMIA MynbTUnamnkaTopa LLsewrepa. MNpubop 6bin nepegaH
B My3ei npenopgaBatesieM QU3MKWM OOHOM U3 MOCKOBCKUX TMMHAa3Wi
T.M. TneboBoi, cobupaBLLelt Ha NPOTAMKEHUN HECKOSBKUX OeCATUNETU
nprbopbl U YCTAaHOBKU s GU3NYECKUX UCCIIeL0BaHUIA U NTEKLMOHHBIX
OEeMOHCTpaLmI.

B.M. Bumasuykud
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SCHWEIGGER'S
MULTIPLIER

Following Hans Christian Oersted’s discovery of electric current’s ef-
fect on a magnetic needle, in 1820, André-Marie Ampére came up
with an idea to use it for long-distance wire transmission of letters
where each letter would be transmitted with a corresponding current
strength. German physicist Johann Christoph Schweigger (1779-
1857), who also worked on the development of electric telegraph,
created such a device at the end of 1820. In order to increase its sen-
sitivity, he placed the magnetic needle of the compass inside a wire
coil. Depending on the strength of the electric current, the needle
deflected to a different angle, which enabled the encoding of letters
with an electric signal to be transmitted over a distance by wire. The
device was called “multiplier” (from Latin multiplico — “multiply”,
“increase”) or “rheometer” (from Greek rheos — “flow” and me-
treo — “measure”, “define”). An improved version of the device was
later christened “galvanometer”.

In parallel with the usage of the device in electric telegraph,
Schweigger used it also to measure the current strength in various
conductors. The first prototypes of the device represented in fact
a modified compass with a copper wire coiled around the magnetic
needle. The compass scale with the graduation from 0 to 90, 180 or
360 angular degrees was also used as the measurement scale. The
final result could be obtained only by turning to specially constructed
tables. Later on, Schweigger upgraded the instrument. In particular,
to enhance the sensitivity of the device, he increased the number of
turns of the electric coil. The constructive characteristics of the mul-
tiplier did not allow for its usage in precision electric measurements.
Nevertheless, it was quite good for qualitative research, therefore
this instrument started to be manufactured in small quantities for
natural and electric current studies.

Further upgrade of the instrument was closely linked with
the adoption of the astatic needle system pioneered in 1826 by Ital-
ian physicist Leopoldo Nobili. The needles were no longer centre
punched but rather suspended on a thin untwisted silk thread, which
considerably enhanced the sensitivity and accuracy of the instrument
and opened the doors for its usage in electric measurements for sci-
entific and application purposes. As a result of its active usage the
instrument started to be mass-produced in various modifications
and specialist manufacturers started to appear on the market, i.e.
the electric measurement instrument making industry was born.

The Polytechnical Museum has in its collection one of the first
Schweigger’s multipliers. The instrument was donated to the mu-
seum by T. M. Glebova, a physics instructor at one of Moscow gym-
nasiums and a long-time collector of various physical research and

classroom demonstration instruments and devices.

V. M. Vitvitsky



Mynemunnukamop Lligetizepa. LLIgediyapus. Koncmpykyus W.K. Liseleepa. 1822-1826 2e. Schweigger’s multiplier. Switzerland. Design by I. C. Schweigger.
[Monumexrudeckuii My3et (Mockea) 1822-1826. Polytechnical Museum (Moscow)



lloMopcKui KoMnac —
MaTouKa

Pa3BuTne ceBepHOro MoperniaBaHWA Ha4vanocb C 0OCBOEHUA HOBropos-
uamm B X-XIl BB. Nnobeperkba benoro Mops, 6boratoro nTuuen, pbi6oMn,
NyLUHBbIM U MOPCKMM 3BepeM. B nepsor nonosumHe Xl B. NOMopbI-HOBro-
POALbl HA CBOMX YLLKYAX COBEpLUIanu NpubperkHble 1 garnbH1e Mopckue
noxonbl — B HopBerwio, a ¢ Xlll B. — K MpyMaHTy (LUnnu6epreny) n Ho-
Bow 3emne. B nHocTpaHHbIX UCTOYHMKAX XVI B. y4aCTHUKM 3KCneamuuin,
nobbiBaBLLUME B CEBEPHbIX PYCCKMUX BOAaX, YNOMMHAIOT 06 yrnoTpebneHum
rMoMopaMmn HebobLIOro MOPCKOro KoMnaca. Ho no HekoTopbIM cBeae-
HUAM MaTKOM (MaTOYKOM) — caMofesibHbIM AepeBAHHbIM KOMMNacoM —
apXaHresibCKMe U MypMaHCKMe MOMOpbl Ha4anu NoJsib30BaTbCA Ha Mpo-
MbICNI0BbIX cyaax etle B XIV — Havane XV B. OT MarHutHoro Komnaca
OH OT/INYAJICA OTCYTCTBMEM MArHWTHOM CTPEskM, HO HasHa4yeHWe 6bino
TeM e — onpeaenaTb HanpaBieHWe, rMaBHbIM 06pa3oM, B KaboTarKHOM
nnaeaHuW. MoMopbl NPeKpacHo 3Hanu yCnoBuA NaBaHUs U OPUEHTUPO-
Banmch no bepery, yMeno pyKoBoACTBOBaNUChL 3Be3HLIM HEHOM U CBOM
OMbIT NepefaBasnu U3 NOKOJIEHUA B MOKOEHME.

MN3roToBNANNCL MaTouKM B BUOE KPYITIOM KOpPOGOYKM M3 Oepe-
Ba, KOCTU UM Megu; o6A3aTesIbHO 3aKpbiBaNIUCh KPLILLKOW, Briocrien-
CTBUM — CTEKJIOM, HO KpbILLKK BCE XKe OCTaNnCb; XpaHUIUCb B cre-
LMaNbHOM KOMKaHOM MeLloYKe. Takue NMOMopcKMe KoMmmacbkl ObiBaloT
C KapTYLUKOM — HaKNeeHHbIM Ha AepeBAHHbIN Kpyr 6yMarKHbIM OUCKOM
C HapMCOBaHHbIMM YEPHOW W KpacHOM Kpackon pyMbaMum 1 MOMOPCKUMU
0603Ha4YeHUAMU CTOPOH CBeTa (BETPOB), pasaeneHHon Ha 16 unu 32 pym-
6a. MaTouka — 6e3 MarHUTHOM CTPesIKK, CAyMKua Ans onpeaeneHna
HanpaBfeHUs OBUMKEHUA CyOHa OTHOCUTESIbHO MJIOCKOCTU MepuamaHa,
OnA onpegeneHva HanpaeneHui (nesieHros) Ha pasnnMyHble beperosble
npegmeThbl U HebecHble CBETUNA, AN1A NPUBMHKEHHOM OLLEHKM HanpaBsie-
HWsA BeTpa 1 apenda cygHa.

O nosib30BaHWM MOPCKOM MaTOYKOM FOBOPAT MHOMOYUCIIEHHbIE
YKa3aHWs apXMBHbIX OOKYMeHToB. B npuxofgHo-pacxogHbix KHurax Co-
NOBELLKOro MoHacTbIpA 3a 1645 . ckasaHo, YT0 MOHAcCTbIpb «KyMWI J10-
OeNnHbIX BOCEMb MATOK, 4aHO 24 anTbiHax». B 1678 r. AHToHWeBOo-CUIMCKIMI
MOHACTbIpb, OTMNPaBNAA Ha JIof4be NpoMbILLieHHUKa CeMéHa Tapabaku-
Ha, Kynun «10[eMHy0 MaTKy-BCTaBKy ANA MOPCKoro nytu». B 1696 r.
XONMOropcKU apxuepencknii AoM Kynun «MaTtky B MypMaHcKui xofn
Ha HoBYIl0 nodbto... KynneHo y xonmoropua AspaMa [yavHa. MaTtka Ha
Zyrax, B oyboBoM cTaHKy, fobpas, aaHo 20 antbiH». KoMnacamu 6b1iu
ocHaLeHbl cyaa VMBaHa EpactoBa, coepiumBLuero B 1636-1640 rr. no-
xof, Ha MHgurupky, 1 Koum CeMéHa [ekHEBa, Ha KOTopbIX OH B 1648 T.
060rHyn YyKOTCKUIA MONYOCTPOB M OTKPLIN NPONUB Mexay Asnelt n Ame-
PUKOW. B 3HaK 0cob0ro yBareHUs K Komnacy 3ToT npubop 6bin n3obpa-
YKeH Ha nanepTn cobopa B XonIMoropax.

Manbli noMopcKuin Komnac (MaToyka) u3 cobpaHua CeBepHoro
MopcKoro My3es, aatmpyembi 1841-1860 rr., ucnonb3oBasnca BO BpeMs
nnaBaHU Ha MpoMmbicen B ApxaHrenbcKoin rybepHun. Matouka npen-
CTaBnAeT coboM Kpyrmylo OepeBAHHYl0 Kopobouky (51 x 51 x 32 MM)
C KpbILLIKOK. B Hee BCTaBneHa KapTyLLIKa; B LIEHTPe KapTyLUKK, pasgesieH-
HoW Ha 16 pyM60OB, YKpeneH MeTasIMYECKMI LLUMEHEK.

T.A. Macnoaa
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COASTAL DWELLER’S
COMPASS

The development of navigation in northern seas began in the X-XII cen-
turies when the residents of the city of Novgorod the Great started
settling on the coast of the White Sea that was rich in food resourc-
es, such as fish, birds, fur and marine animals. In the first half of the
Xl century, the settlers from Novgorod the Great would sail their boats
down the coast of the White Sea. Later, they were courageous enough
to venture much further from the shore and sailed as far as Norway,
Spitzbergen (since the XIll century), and Novaya Zemlya. According to
some foreign sources dating back to the XVI century, the participants
of expeditions that visited Russia's northernmost shores mentioned
that coastal residents used a small compass. Seafarers from Arkhan-
gelsk and Murman were seen using homemade wooden compasses
back in the XIV — early XV centuries. Unlike a regular compass as it is
known today, those wooden compasses were not equipped with mag-
netized needles but their designation was the same — to determine
direction, primarily in coastal navigation. Coastal navigators knew the
sailing conditions very well and they used the coastal line and the stars
in the night sky to orient themselves and locate their position at sea.

A coastal compass was made in the form of a small rounded
box made of wood, bone or copper. It always had a lid, which was later
replaced with glass but even then, the lid was preserved as protective
cover. A coastal compass was stored in a special leather bag. The face
of the coastal compass had a dial in the form of a paper disk glued
to a wooden circle. The dial was divided into cardinal points (winds)
and 16 or 32 bearings marked in black and red. The coastal compass
without a magnetized needle was used to determine the direction of
a vessel's course with respect to the meridian plane, to determine the
bearings of various coastal objects and celestial bodies, and to de-
termine the approximate direction of the wind and a vessel's leeway.

Coastal compasses are mentioned in numerous archive
documents. The cash receipts and payments book of the Solovet-
sky Monastery for 1645 indicates, for example, that the monastery
“purchased eight coastal compasses for 72 kopecks”. In 1678, the
Antoniyevo-Siysky Monastery, when sending Semyon Tarabakin,
a prospector, out on an expedition, bought a “coastal compass for
navigation”. In 1696, the Kholmogory eparch bought “a coastal com-
pass for the new vessel slated to sail to Murmansk... Purchased
from Avram Dudin, a Kholmogory resident. The coastal compass
is made of oak, sold quality, paid 60 kopecks”. The vessels of Ivan
Yerastov who sailed to Indigirka in 1636-1640 were equipped with
coastal compasses, as were the boats of Semyon Dezhnev who
sailed around the Chukotka Peninsula in 1648 and discovered a strait
between Asia and America.

This small coastal compass from the collection of the North-
ern Marine Museum dating back to 1841-1860 was used by Arkhan-
gelsk coastal navigators. It is a rounded wooden box (measuring
51 mm x 51 mm x 32 mm) with a lid. The compass is equipped with
a dial divided into 16 bearings and a metallic pin in the center.

T. A. Maslova
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Coastal compass. Russia, Arkhangelsk region. 1841-1860. Northern

Marine Museum (Arkhangelsk)

Manbili nomopckull Komnac (Mamodyka). Poccus, ApxaHzenscras 2ybepHus. 1841-1860 2e.

i MopcKol My3ell (ApxaHeessck)
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Conneunblii ykasarensb
Kypca

B cepeauHe 1930-x rr. Ha4ancA akTUBHbIN NEPUOL U3YHEHUA U OCBOEHUA
ApKTuKK. CoBeTcKaA aBMaLmA NpMHUMana HermocpeAcTBeHHOe yyacTue
B [JOCTaBKe MOMIAPHbIX 3KCNeauUMiA K MecTy paboThl U X obecredeHun,
coBepLUas MnoneTbl Ha bonbLuMe paccToAHUsA. Bo3HnKna HeobxoaMMocTb
CO3[aHuA HaBUraLMOHHBLIX NMpUOOPOB (M3MepAlOLMX BpeMms, BbICOTY,
CKOPOCTb M HanpaBreHWe NosieTa, CKOPOCTb M HanpaBeHWe BeTpa), obe-
CMeYnBaloLLIMX MOJIET MO KpaT4alnLLEMy PacCTOAHUIO C LieNblo S3KOHOMUU
BpeMeHu un pecypcoB. [py nonetax B ApKTUKe NepBOCTENEHHOWN CTaHO-
BUNacb NpobsieMa TOYHOCTU onpenesieHsa HarnpaB/eHKaA MosieTa B CBA3M
C HeyCToN4MBOWM paboToi MarHUTHOIo KoMraca U3-3a 61IM30CTU MarHUT-
Horo nostoca 3emnu.

B 1934 r. actpoHoM JleoHng MNMetpoeuy Ceprees (1907-1964) pas-
paboTan HOBbIV MOJSlyaBTOMAaTUYECKUI NPUOOP — CONTHEYHbIN YKa3a-
Tenb Kypca (CYK). J1.M. Ceprees ABNAeTCcA aBTOPOM psAfa MUOHEPCKUX
paboT 1 TEOPETUYECKUX PELLEHMI B 06/1aCTU NPUMEHEHUA acTPOHOMMU-
YeCKMX MeTo0B B a3poHaBUraLum, KoTopble 6bIIM UCMO0JIb30BaHbI NpK
CO3[aHMUN acCTPOHOMMUYECKUX HABUIaALMOHHLIX MpUbOpoB; UM Obinn
HanmcaHbl U onybiMKoBaHbl: «PyKOBOACTBO MO BO3AYLUHOM acTpoOHO-
Mumn» (1934), «Y4yebHUK no aspoHaBuraummu» (B coasTopcTBe, 1948),
«AcTpoHOMUYecKkme KypcoBble npubopbl» (1959). YcTaHOBNEHHbIN Ha
camoneTtax CYK-2 nossonan onpefenuTb UCTUHHBIN KypC caMmoseTa
6e3 BbIMNOJIHEHUA CJIOMHbLIX MpeABapUTeSibHbIX PacyeToB U aKTUBHO
NpUMeHAsCcA B monApHon aBuaumun. OH MCMob30BancA TakKe npu oc-
BOeHUK nosnetoB Yepe3 CeepHblt nontoc B AMepuKy. 3a ero cosfa-
HUe y4eHbI bbin HarpaxkaeH B 1939 r. opaeHoM TpygoBoro KpacHoro
3HameHu.

B ocHoBe onpegeneHua Kypca no CosiHLY NEeXWUT M3MepeHue ero
4acoBOI0 yrnia OTHOCUTESIBHO [PUHBUYCKOrO MepuanaHa U CKIIOHEHWA,
n3MepsaeMoro oT 3kBaTtopa. OCHOBHbIMKM 3neMeHTaMu CYK-2 asnsioT-
CA YacoBOW MeXaHW3M, OTCYMUTbIBaKLLMIA YacoBor yron ConHua oTHo-
cuTenlbHo TPUHBMYCKOIO MepuanaHa, M BU3Mp, 0Cb KOTOPOro CBA3aHa
C OCbl0 BpaLLLEHWA YacoBOro MexaHu3ma. [InA onpedeneHnsa Kypca ¢ no-
MoLubto CYK-2 Ha HeM Heob6X0AMMO YCTaHOBUTL LLUMPOTY MecTa UsMepe-
HUWA Kypca, ckioHeHne ConHua 1 Yacosoi yron CosiHLa Ha MOMEHT M3Me-
peHus. B aToM cnyyae Busnp CYK-2 6yneTt copyeHTMpOBaH Ha pacyeTHoe
nonoexHne ConHua oTHocuTeNbHO PUHBUYCKOro MepuavaHa. 3agjaya
3KMMarKa caMmosieTa 3aKsII04aeTCa B TOM, YTO6bI NepeKkpecTve BU3Mpa Ha-
npaeuTb Ha ConHue. B ganbHerleM Kypc camoneTa BblOepr<MBaeTcA
C MOMOLLIbI0 FTMPOCKOMUYECKOr0 KOoMMaca U Nepuoamyeckn yTOYHAETCA
¢ noMoupio CYK-2. MpuHumn onpegenenva Kypca no ConHuy nonyymn
pasBUTME B aCTPOHOMUYECKMX KOMMAcax, KoTopble UCMOJb3YI0TCA U B Ha-
cToALLIee BpeMA Mpw noneTax B pavioHe CeBepHoro nostoca 1 B Npuro-
NAPHBIX paroHax.

ConHeuHbIn yKka3aTenb Kypca CYK-2, patnpyembin 1936 r., agnAet-
cA peKnUM My3eliHbIM npeameToM. B 1959 r. oH 6bin nepeaaH B aap LleH-
TpanbHoMy My3eto BoeHH0-Bo3ayLLUHbIX CUT Kadbeapoi caMoneToBoXKae-
HMA KpacHo3HaMeHHOM BoeHHO-BO3OyLLUHOM WHMEHEPHOW akagemuu
uMm. H.E. HyKoBcKoro.

B.A. be3amanenko
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HELIACAL COURSE
POINTER

The middle of the 1930s marked the beginning of an active period of
exploration of the Arctic. Soviet aviation directly participated in deliv-
ering polar expeditions to their workplaces and supplying them with
provisions. To accomplish that, aircrews were required to cover ex-
tremely long distances in their aircraft. This brought about the need
in developing navigation tools (measuring time, altitude, flight veloc-
ity and direction, wind velocity and direction, etc.) capable of ensur-
ing that aircraft reached their destinations via the shortest possible
routes to save time and resources. In view of the close proximity of
the Earth’s magnetic pole, compasses were unable to operate reli-
ably which is why flying to the Arctic required an alternative method
of determining the direction of aircraft.

In 1934, the astronomer Leonid Petrovich Sergeyev (1907-
1964) developed a new semi-automatic tool — a heliacal course
pointer (HCP). L. P. Sergeyev developed the theoretical foundations
for and pioneered in practical application of astronomical methods
in aerial navigation that were used to create astronomical naviga-
tion tools. He wrote and published the following books: “A guide in
aerial navigation astronomy” (1934), “Textbook on aerial navigation”
(co-author, 1948), and “Astronomical course determination tools”
(1959). HCP-2 installed in aircraft was capable of determining the
actual course of aircraft without the need to perform complicated
preliminary calculations and it was actively used in polar aviation.
It was also used to facilitate the very first flights to America via the
northern pole. In 1939, the scientist was awarded the Red Banner of
Labour order for creating the tool.

The heliacal course determination method is based on mea-
suring the course’s Greenwich Hour Angle and its declination with
respect to the equator. The principal HCP-2 components include
a clockwork mechanism that measures the sun’s hour angle with
respect to the Greenwich meridian, and a course setting sight
whose axis is connected to the axis of the clockwork mechanism.
To determine a course using HCP-2, one has to set the latitude of
the course-measuring site, the declination of the sun, and the sun’s
hour angle at the time of measurement. In this case, the HCP-2
course setting sight will be oriented towards the estimated posi-
tion of the sun with respect to the Greenwich meridian. The aircraft
crew has to align the crosshairs of the course setting sight with
the sun. After that, the aircraft’s course is maintained using a gyro-
scopic compass and periodically checked and adjusted using HCP-2.
The heliacal course determination principle was further developed
in astronomical compasses that are used to this day when operat-
ing aircraft within close proximity of the northern pole and adjacent
polar regions.

The HCP-2 heliacal course pointer dating back to 1936 is a rare
museum item. In 1959, it was gifted to the Central RF Air Force Mu-
seum by the Air navigation department of the Air Force Engineering
Academy named after N. E. Zhukovsky.

V. A. Bezmalenko
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llepeHocHOM naccaKHbIM
WHCTPYMEHT

AcTpoHOMO-reofe3nyeckuit npubop 13 cobpaHua onmnTexHUYecKoro
My3efl CNyXKUT ONA onpefefieHns reorpaduyeckux KoopauHaT TpuaH-
FYNALMOHHBIX MYHKTOB NPU reofesn4eckon CbeMKe, a TaKKe O1A onpe-
[lefleHns MOMEHTOB NMPOXOAEHUA HebeCHbIX CBETUN (MPU UX BUOUMOM
CYTOYHOM [BUMEHWUM) Yepe3 HeKOTOpPbIA BepTUKas (MOCKOCTH, NPOXO-
JALLMe Yepe3 0TBECHYIO JIMHMIO, NepeceKatoT HebecHyto chepy no 6onb-
LUMM KpyraM W1 Ha3bIBaloTCA BEPTUKaNamm).

CraumoHapHble naccarHble (0T PPaHU. passage — «MPOXOXHOEHNE)
WHCTPYMEHTbI BbM NpefHasHayeHbl 1A acTPOHOMUYECKMX U3MEPEeHUI
W YCTaHaBNMBaNMCh TOSIbKO B 6OMbLUMX ropofax U obcepBaTopusax. Ha He-
60MbLLUMX NEPEHOCHBIX MACCarKHbBIX MHCTPYMEHTaX BO BpeMsA HabniodeHWi
O[IHOMO W TOrO e CBETWUNA FOPMU30HTasIbHYI0 OCb BMECTe C TPY6O MOHHO
6bICTPO MEPENOHUTL TaK, YTO BOCTOUHBINA KOHEL, OCU JIFMKET Ha 3arnagHbIi
narep (noAcTaBKy), a 3anagHbI — Ha BOCTOYHbIN. TakanA nepeKknaaKa bbina
HeobxommMMa [AnA yCTpaHeHWA OLUMOOK MHCTpyMeHTa. [pubop nossonan
TOYHO 3aPErnCcTPUPOBATL MOMEHT MPOXOMHAEHNA CBETWI Yepes asuMyTaslb-
HbI BEpPTUKas U MO YXKe COCTaBNeHHbIM acTPOHOMMYECKUM TabnuuaM 3a-
BUCMMOCTM HaxoaeHUA CBETUN OT MecTa HabmnioaeHWA onpenenvTb reo-
rpaduyeckre KoopamHaThl. Takve HabnoaeHWs genanucb HeOQHOKPATHO,
1 B COOTBETCTBYIOLLIMX YCIOBUAX (ACHOE Hebo, Npo3payHbIi BO3OyX U T.M.)
MOITIN [UIMTBCA MO HECKOSbKY MecALEeB Af1A 6onee TOUHOro onpeneneHuA.
Ha 3puTenbHoi Tpybe NepeHoCHOro NaccarKHOro MHCTPYMEHTA U3 KOJEK-
umm MonutexHuyeckoro Myses «eogesunyeckune NPUGopbI M MHCTPYMEHTbI»
BblrpaBMpoBaHo nponucklo: «Barthelemy Bianchi 59. rue S-t Pacques a Pa-
ris» («bapTtenemu BuaHLm. Mapurk, yn. Ce. MNMacxu, 59»).

Baptenemu buaHwwu (1821-1898) npuexan B Bo3pacTe YeTblpHag-
uat net B MapuK, ycnewwHo yuunca nATb NeT U Hadvan paboTatb nod
CBOWMM WMMeHeM, Korfa eMy He 6bino elue v asaguatu net (1840). Mpo-
N3BOAUTESNIb Fe0AEe3NYECKUX UHCTPYMEHTOB, U3MEPUTENbHBIX BECOB, OH
ABMNAETCA aBTOPOM MHOMOYUCIEHHBIX M306peTeHUIA U yCOBEpLLEHCTBOBA-
HWUM, TaKUX KaK NMHEBMATMYECKU MOBOPOTHBINM KOPMyC Hacoca, YCTpon-
CTBa ONA CHMKEHUA asoTa.

Mpubop matupyetca 1850-1870-Mu IT., 0 YeM CBUOETENbCTBYET
Hanuyne rpaBUPOBAHHON HAAMNWUCK, YTO Hanbonee xapaKTepHO MMEHHO
AnA cepeAunHbl XIX B. — Mo3rKe HaANMUCK ye HAHOCUIUCH B BUAE LUTaM-
nos v KnenmM. 06 nsrotoeneHnn B cepeauHe XIX B. No3BonAeT roBopuTb
BHELUHUM BMA M NPOCTOTa KOHCTPYKLMM MHCTPYMeHTa (0TCyTCTBUE MPU-
KpensieHHon 6ycconu, OoNOIHUTESIbHBIX 3NIEMEHTOB, XapaKTepHbIX AJ1A
MacCarKHbIX MHCTPYMeHTOB pyberka XIX—-XX BB.) 1 xapakTep 3alLMTHO-
ro MOKPbLITUA (301104eHME U NakuMpoBaHue). [aHHbIR npubop ABNAeTCA
HEeCepuUMHbIM MU3AeNIMeM, UMeeT ABHO He 3aBOACKOEe NMPOUCXOMOEeHUe;
BO3MOMHO, W3roTOBSIEH OMTMKOM-MEXaHWUKOM MO0 WHAWBWUAYaSIbHOMY
3aKasy, 0 YeM roBOpUT CBEPJIEHME OTBEPCTUM, YCTaHOBKa 6onToB, noa-
rOHKa JeTasien «no MecTy», a AeTanv UHAMBUAYaNbHbI U He B3aMMo3a-
MEeHAEMbI.

MpennonoxuTensHo, Npnbop nepedaH B MonuTeXHUYECKUiA My3eit
B 1920-x rr. u3 loxpaHa. M3 coxpaHMBLUMXCA OOKYMEHTOB criedyeT, 4To
OH [0/IT0e BpeMA UMeN Ha3BaHWe «MoA30pHaa Tpybanr.

J1.C. Ha3apos
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PORTABLE MERIDIAN
INSTRUMENT

This astronomic-geodesic tool from the collection of the Polytech-
nical Museum is used to determine the geographic coordinates of
triangulation points in geodesic surveys, as well as to determine the
time of passage of celestial bodies (provided their daily movement
is visible) through a certain vertical (verticals are planes traversing
a vertical line and crossing the celestial sphere in large circles).

Stationary meridian instruments were used to perform astro-
nomical measurements and were only installed in large cities and ob-
servatories. When it came to observing a celestial body using a smaller,
portable meridian instrument, the horizontal axis and the tube could be
repositioned so that the eastern end of the axis ended up being placed
on the western support, while the western end of the axis ended up
being placed on the eastern support. Such repositioning was required
to eliminate instrument errors. The tool made it possible to register
the precise moment of passage of celestial bodies through an azimuth
vertical and determine geographic coordinates based on the already
existing astronomical tables of correlation between the locations of
specific celestial bodies and observation sites. Such observations were
made repeatedly and in proper conditions (cloudless sky, clear visibil-
ity, etc.) they could last for months on end to ensure higher precision.

The viewing tube of the portable meridian instrument from the
“Geodesic tools and instruments” collection of the Polytechnical Mu-
seum bears the following engraving: “Barthelemy Bianchi 59. Rue St
Jacques a Paris”.

Barthelemy Bianchi (1821-1898) was fourteen years old when he
came to Paris. After five years of successful schooling, before he even
turned twenty, he was already working under his own name (1840).
He manufactured geodesic instruments and weighing scales. He also
invented and improved numerous tools and devices, such as pneumatic
rotatable pump housing and nitrogen liquefaction apparatus.

The instrument dates back to the 1850-1870s as supported by
the engraving that was characteristic of the middle of the XIX cen-
tury — soon afterwards engravings were replaced with stamps and
brands. The fact that the instrument was manufactured in the middle
of the XIX century is also supported by the instrument’s characteris-
tic outward appearance, simplicity of design (absence of an attached
bearing circle and supplementary elements characteristic of meridian
instruments made in the late XIX — early XX centuries) and the nature
of the protective finishing (gold-plating and varnish-coating). This tool
is not a mass-manufactured item and it was clearly not assembled in
afactory. It is likely to have been custom-made by an optical engineer
as demonstrated by the drilling of the holes, installation of the bolts
and impeccable adjustment of individual parts, as well as the fact that
the parts were custom-made and are not mutually replaceable.

The instrument is believed to have been submitted by Gokhran
to the Polytechnical Museum in the 1920s. It follows from the surviv-
ing documents that for a long time the instrument was referred to
as “spyglass”.

L. S. Nazarov



Hadnuce Ha 3pumensHoli mpybe

Engraving on the viewing tube

[NaccaxcHelli uHcmpymenm nepeHocHold. Opanyus, [lapuc. M3zomosumene Barthelemy Portable meridian instrument. France, Paris. Manufactured by Bar-
Bianchi. 1850-1870-e 2e. [TonumexHu4eckuti My3el (Mockaa) thelemy Bianchi. 1850-1870s. Polytechnical Museum (Moscow)



'S/ Actpodotomertp
llenbnepa — llepackoro

B nepvoa pyroBoactBa (1891-1916) AcTpoHoMUYecKo obcepBaTopu-
en MockoBckoro yHuBepcuteTa B.K. Llepackuii — npodeccop, uneH-
KoppecnoHAeHT lNeTepbyprcKoi akageMum HayK, oguH M3 cospatenei
0TeYeCTBEHHOW acTpopoToMeTpun — 6GosbLLIOe BHWMaHWe yaensan ee
OCHaLLEHMI0 pasnnyHbIM 060pynoBaHMeM. MHorve Hay4Hble npubopsbl
C034aBannCh MO 3CKM3aM CaMOro YY4eHOro 1 6biM NPOCTO YHWUKabHbI-
MU. IMeHHo TakuM aBnseTca u actpodotoMeTp LIénbHepa — Llepackoro.
Mpnbop, NO3BONABLUMIA U3MEPATL APKOCTb 3Be3[, bbl U306peTeH eLe
B 1861 r. HemMeLKMM ¢U3MKOM, NpodeccopoM Jlenmnumurckoro yHuBepcu-
TeTa Kapnom Opugpuxom LiénbHepoM (1834-1882). C nomoLLbio acTpo-
¢oToMeTpa LlénbHepa MOXKHO CpaBHWBaTb MHTEHCMBHOCTb WM3J1yYeHUA
MCKYCCTBEHHOI 0 MCTOYHMKA CBeTa (3TafloHHOM0) U UccriedyeMon 3Be34bl.
Mpw BpaLLleHUM NonApU3aLMoHHbIX duisTpoB LiénbHep mobusanca co-
BNaJeHWA MHTEHCUBHOCTM 3TUX CBETOBbIX NMOTOKOB 1 TaKUM 06pa3oM Mor
onpefensTb APKOCTb He6eCHOro 06 beKTa.

Llepackuin BbICOKO oLeHUN naeto LignbHepa, HO KOHCTPYKTUBHOE UC-
ronHeHue npubopa ero He yctpameano. o ero coBaM, B acCTpoOHOMUYe-
CKMX Npubopax «basa MenbYanLlan... fetanb 060CHOBaHA, U Kawdbli
BUHT MUMeeT CTporo onpefeneHHble ¢yHKumU... QotomeTp LiEnbHepa
[ONKeH YOOBNETBOPATb MHOMMM YC/IOBUAM U TpebyeT ouveHb TOYHO-
ro uUcrosiHeHus». B 1887 r. MexaHnK AcTpoHoMMYecKoin obcepBaTopum
MockoBcKoro yHuBepcuteTa MiBaH Oununnosuy YcaruH no mogenu Lle-
pacKkoro W Mof ero pyKoBOOCTBOM M3FOTOBW HOBLIA acTpodoToMETp.
[MoMMMO HeKOTOpbIX YCOBEPLLUEHCTBOBAHUM MeTasyIM4yeckux aeTanen
MHCTPYMeHTa, bbl1a CYLLLEeCTBEHHO M3MEHEHa ero onTuYecKas cucTeMa.
NosABNeHWe BTOPOro OKy/iApa CTano MaBHbIM U MPUHLUMNASIBHBIM OT/IU-
YmeM HoBoro $poToMeTpa, 4To, No cioBaM camoro Llepackoro, «yBennum-
BaeT B [Ba pa3a cepy AercTBMA GoToMeTpa» U Tenepb, «He MEHASA OT-
BEPCTUA 06'bEKTVBA, MOMHO ONpeaenaTb OTHOCUTESbHbIE APKOCTU 3Be3[
LOEBATU BeSIUYMHD.

KOHCTpYKTVBHbIE YCOBEPLUEHCTBOBAHUA OblIM HACTONBKO CyLLle-
CTBEHHbI, @ KQYECTBO M3MEPEHUI CTOJTb BO3POCSI0, YTO C TeX MOp B Hay4-
HOW NnTepaType HOBbI U3MepUTENbHBIA MHCTPYMEHT cTan yNnoMUHaThCA
Kak actpodoToMeTp LiénbHepa — LlepacKkoro. Pe3ynstatoM MHOroneT-
HUX HabIOAEHUI YYEHOr0 U U3MepPEHUI C MOMOLLIbI0 poToMeTpa briecka
3Be3 6bl10 co3aHMe GOTOMETPUYECKOrO KaTasora, B KOTOpbIN BOLLSIMU
466 3Be3n ceBepHOM 4acTu Heba. OcHoBononarawwen paboTon cra-
na ero [OKTOpcKanA auccepTaumsa «ACTpOHOMUYECKUA pOTOMETP U ero
npunokeHusa» (1888). C TeM e npubopom B 1903-1905 rr. Liepackuii
OCYLLLeCTBUI1 PAL SKCNIEPUMEHTOB MO onpeaesieHrio BUOMMOM 3Be30HON
BennunHbl ConHua M nosyumn 3HadeHue (—26,50™), BecbMa 611M3Koe
K coBpeMeHHOMy. B 1906 r. oH npuMeHun ¢oToMeTp ANA U3MepeHuA
MOBEPXHOCTHOWM APKOCTM aTMoCPepHOro opeosia, BUAUMOIO BOKPYr
ConHua; nccnegoBaHWA € UCMonb3oBaHMEM ¢(oToMeTpa NpPOBOAUSIUCH
yyeHbiM go 1917 r. B HacToALLee BpeMsA B NOSIHOM COXPaHHOCTM U pa-
6oueM cocTosHMKM acTpodoToMeTp LiénbHepa — Llepackoro ABnAetcA
3KcnoHaToM Myses AcTpoHoMuuecKon obcepsaTopuun TAULL MY um.
M.B. JlomoHocoBa.

W.K. JlanuHa
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LZOLLNER — TSERASKY'S
ASTROPHOTOMETER

During his tenure as the head of the Astronomical Observatory of the
Moscow University (1891-1916), Professor V. K. Tserasky, one of the
founders of domestic astrophotometry, dedicated a great deal of his
efforts to supplying the observatory with new and advanced equip-
ment. Having been engineered on the basis of the scientist's own
designs, many of its scientific instruments were simply unique. Such,
for example, was the Z6llner — Tserasky's astrophotometer. The tool
used to measure the brightness of stars was invented in 1861 by Karl
Friedrich Zollner (1834-1882), a German physicist. Zollner’s astropho-
tometer can be used to compare the radiation intensity of an artificial
(reference) source of light and that of a star under examination. By
rotating polarization filters Zdllner aligned the intensity of light inputs,
which enabled him to determine the brightness of the celestial body.

Tserasky highly valued Zéllner's idea but was dissatisfied with
the instrument’s structural implementation. He believed that “every
little detail of an astronomical instrument is justified and substantiat-
ed and every little screw has very specific functions... Zéllner's astro-
photometer should meet numerous criteria and requires highly pre-
cise implementation”. In 1887, under Tserasky's personal supervision
and using Tserasky’s model, Ivan Filippovich Usagin, the mechanical
engineer of the Astronomical Observatory of the Moscow University,
manufactured a new astrophotometer. In addition to improving some
of the instrument’s metallic parts, Tserasky significantly modified the
instrument’s optical scheme. The newly upgraded instrument now
had two viewfinders instead of only one which, according to Tserasky
himself, “doubles the photometer’s scope of operation” enabling the
observer “to determine relative brightness of stars of nine different
magnitudes without having to adjust the diaphragm”.

The constructive modifications were so significant and the
observation quality was so much improved that the new measuring
instrument has been since then referred to in scientific literature as
Zollner — Tserasky's astrophotometer. The scientist used the pho-
tometer for many years to conduct astronomical observations and
measure the brightness of stars. His work resulted in a photometric
catalogue containing information about 466 stars from the north-
ern hemisphere of the sky. His doctorate dissertation “Astronomical
photometer and its applications” (1888) acquired seminar status.
Tserasky used the same instrument in 1903-1905 to conduct a se-
ries of experiments in an attempt to determine the visible star mag-
nitude of the Sun. The value that he managed to obtain in the course
of his experiments (-26.50™) is very close to the contemporary value.
In 1906, he used the photometer to measure the surface brightness
of the visible atmospheric halo surrounding the Sun. the scientist
continued using the tool up until 1917. A Zéllner — Tserasky's astro-
photometer, fully preserved and operable, is available on display at
the Astronomical Observatory Museum of the State Institute of As-
tronomy named after P. K. Sternberg of the Moscow State University
named after M. V. Lomonosov.

I. K. Lapina



Acmpogomomemp LléneHepa — Llepackozo. Poccus, Mockea. Macmepckas AcmpoHomuye-
cKoli obcepsamopuu Mockoacrozo yHugepcumema. U.®@. YcazuH no npoexmy B.K. Llepackozo.
1887 2. My3eti AcmpoHomuyecKol obcepsamopuu ['ocydapcmaeHH020 acmpoHOMUYECK020
uscmumyma uM. [1.K. LLimepHbepaa MockoacKozo 2ocydapcmeeHH020 yHUBepcumema

uM. M.B. JlomoHocosa

Zollner — Tserasky's astrophotometer. Russia, Moscow. Moscow
University Astronomical Observatory Workshap. I. F. Usagin used

V. K. Tserasky’s design. 1887. Astronomical Observatory Museum of
the State Institute of Astronomy named after P. K. Sternberg of the
Moscow State University named after M. V. Lomonosov



‘A7 15-pioiMoBbIi
TesiecKkon-actporpag

Hanbonee 3HauuTENbHYID PEKOHCTPYKLMIO ACTpOHOMMUYECKON obcep-
BaTopumn MocKoBcKoro yHuBepcuteTa ocyiectsmn B 1895-1903 rr. ee
avpektop Butonbg Kapnoeuu Llepackuin (1849-1925). Ha nonHocTbio
nepecTpoeHHo ballHe obcepBaTopuy Gbin YCTaHOBEH BpaLLaloLLmiics
Kyrosn, B camol bawHe BMecTo 10-gwoiiMoBoro pedpaktopa Mepua 6bin
ycTaHoBneH 15-ai0MMoBbIN ABOMHOM acTporpad, 4onroe BpeMs ABMAB-
LUMACA OOHWM M3 CaMbIX 6OMBLUMX ACTPOHOMUYECKUX WMHCTPYMEHTOB
B Poccuu.

Ewe no Havana ctpouTtenbHbix paboT Liepackuit nposen nepero-
BOpbI C 3apyberHbiMK cneumanuctamu. B 1898 r. 6bin 3aknoyeH go-
rosop ¢ ¢upmon «Heyde» («leige») B Ope3geHe 06 U3roTOBIEHMU
10,5-MeTpoBOro Kynona, ero gocraBke B MockBy u yctaHoBKe. HoBbIn
TenecKon-pedpaKTop, No 3aMbIC/ly y4eHOro, JOMKeH Bbif BbITb coeau-
HeHWEM BU3YyasbHOM TpyObl (C HUTAHBIM MUKPOMETPOM) U doTorpadu-
4ecKon Tpybbl MPMMEPHO TOro e AnaMeTpa. BusyansHas Tpyba nosso-
nAeT Habniogatento BuAeTb doTorpadvpyemyio 3Besdy M cneauTb 3a
npaBW/IbHBIM X00M YacoBOro MexaHu3Ma, nonpaenss npy Heobxoaum-
MOCTM Xof TPY6bl C MOMOLLbI0 MUKPOMETPUYECKMX BUHTOB. 06 bEKTUBSI,
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15-INCH
ASTROGRAPHIC TELESCOPE

The Astronomic Observatory of the Moscow University underwent
its most significant reconstruction in 1895-1903 at the initiative and
under the supervision of its director at the time, Vitold Karlovich
Tserasky (1849-1925). The observatory’s tower was completely re-
built and equipped with a rotating dome. The 10-inch Merz refractor
telescope in the tower was replaced with a 15-inch dual astrographic
telescope that remained one of Russia’s largest astronomical instru-
ments for a long time.

Before starting the reconstruction project, Tserasky negoti-
ated with foreign specialists. In 1898, a contract was executed with
the Dresden-based company “Heyde” that undertook to manufacture
a 10.5-meter dome, transport it to Moscow and install it on top of
the observatory’s tower. The new refractor telescope, according to
the scientist’s idea, was to be a combination of a viewing tube (with
a cross-wire micrometer) and a photographic tube of approximately
the same diameter. The viewing tube enables the observer to see the
star being photographed and keep an eye on the clockwork mechan-
ism and adjust the tube’s motion, if necessary, using micrometric

[Mepecmpotika 0bcepaamopuu nod 15-driimMoaeil pegpakmop

Rebuilding of the observatory to accommodate a 15-inch refractor



15-0roliMosbIli meneckon-acmpozpag dupmel «Repsold & Séhnex.
lepmarus, fambype. Oupma «Repsold & Séhne». 1900 2. My3eli
AcmpoHomuyecKoll obcepsamopuu ocydapcmaeHH020 acmpo-
HoMuyecko2o uHcmumyma uM. [1.K. LLimepHbepaa Mockoackozo
2ocydapcmaeHHo20 yHugepcumema uM. M.B. JlomoHocosa (Mockaa)

“Repsold & Séhne” 15-inch astrographic telescope. Germany, Ham-
burg. “Repsold & Séhne”. 1900. Astronomical Observatory Museum
of the State Institute of Astronomy named after P. K. Sternberg of the
Moscow State University named after M. V. Lomonosov (Moscow)



Avametpom 380 MM Kawabl, 661K 3aKasaHbl pupMe 6paTbeB onA
n MNpocnepa AHpPU, U3BECTHLIX aCTPOHOMOB W TeNeCKornocTpouTenemn
MapurkcKon obcepBaTopum. DoKycHOe paccTosHWe BU3YanbHOMO 06b-
eKkTnBa coctasuno 6600 MM, a doTorpadpuyeckoro — 6400 mM. [Ma-
pasnfakTMYecKas MOHTUPOBKa 6blna m3rotoBneHa ¢upMol «Repsold
& Sohne» («Penconbg u cbiHoBbA») B Mambypre. B 1900 r. Teneckon
6b1/1 YCTAaHOBJIEH KOMaHAMPOBAHHLIM GUPMOI MacTepoM TeHLEeM € no-
MOLLIbI0O MOCKOBCKMX MEXaHUKOB.

B 1902 r. Ha acTporpade Hayanucb cucteMaTuyeckue paboTbl B CO-
BEPLUEHHO HOBOW Torda 061acTi NpaKTUYeCKOM acTPOHOMUM — MpUMe-
HeHuUn doTorpaduyeckoro MetToga B UCC/IEAOBaHUM ABOMHBIX U nepe-
MEHHbIX 3B€3[, a TaKe Apyrmx 06beKToB. Mo nopyyeHuio Liepackoro ero
YYEHMK M BMOCNEACTBUM NMPEEMHUK Ha NOCTy AMpeKTopa obcepBaTopum
MaBen Kapnosuy LLtepH6epr (1865-1920) nposBen Ha HOBOM TefnecKorne
6onbLuyio cepuio doTorpaduyeckmx HabnoaeHUA 1 U3SMepeHniA OBONHbBIX
3Be3q. [lonyyeHHble UM poTorpadmm ctanm ogHUMKU U3 MepBbiX GOTO-
rpaduyeckmx HabnogeHnn atTnx obbexktos. Kpome Toro, LLitepHbepr 3a-
HuMarnca doTorpaduyeckMMmn uccrefoBaHUAMKU M3bpaHHbIX obnacTei
Heba anA onpeneneHWs CO6CTBEHHbIX OBUMEHWUI 3Be34 U CllefjoB OKO-
NOMNosIAPHbIX 3834 A4/1A BbIBOAA K03$OULMEHTOB NPELLEcCcum 1 HyTaLuu.
B [nokTopcKoit OuccepTaumn «HekoTopble npuMeHeHWs ¢doTorpadum
K TOYHbIM M3MepeHWAM B acTpoHoMum» (1913) LLitepHbepr npeacTaBun
nccnenoBaHus, NpoBedeHHble ¢ NoMollbio 15-gloiMoBoro actporpada
AcTpoHoMuyecKom obcepBaTopum MocKoBCKOro yHMBepcuTeTa. B HacTo-
filLiee BpPeMA TeSIeCKom MOJSIHOCTLI0 B paboyeM COCTOAHMK, U XOTA $oTo-
rpaduyeckme paboTbl y¥Ke OABHO He BeyTcA, HO B fICHbIe Bevepa MHOMaa
OTKpbIBaeTCA Kyron 6aluHu, 1 nocetutenin Mysea AcTpoHoMuYecKom 06-
cepBaToOpMKM MOTYT yBMAETL Fopbl Ha JTyHe unu KonbLa CatypHa.

W.K. JlanuHa

screws. The lenses, each 380 mm in diameter, were ordered from
the brothers Paul and Prosper Henry, known astronomers and tele-
scope engineers from the Paris Observatory. The focal length of
the viewing lens was 6600 mm, whereas that of the photographic
lens — 6400 mm. The equatorial mounting was manufactured by
“Repsold & Sohne” in Hamburg. In 1900, the telescope was installed
by Master Tenz, sent by the company, who was assisted by Moscow-
based technicians.

In 1902, the astrograph was first used to conduct system-
atic activities in a new practical astronomy field — application of
the photographic method in researching binary and variable stars,
as well as other celestial objects. Instructed by Tserasky, his dis-
ciple and successor as the observatory's director, Pavel Karlovich
Sternberg (1865-1920) used the new telescope to conduct a large
series of photographic observations and measurements of binary
stars. The photographs he took were some of the first photographic-
ally documented observations of such celestial objects. In addition,
Sternberg conducted photographic research of select areas of the
sky to track the movement of stars and traces of circumpolar stars
to determine their precession and nutation rates. In his doctoral
dissertation, “Select applications of photography in high-precision
astronomical measurements” (1913), Sternberg presented the out-
comes of his research conducted using the 15-inch astrographic
telescope of the Astronomical Observatory of the Moscow Univer-
sity. The telescope is still fully operable and although photographic
research is no longer conducted, the tower dome opens up on some
clear nights and visitors of the Astronomical Observatory Museum

can view lunar mountains or Saturn rings.

I. K. Lapina

Bud obcepsamopuu nocne nepecmpoliku nod pykosodcmaoM Llepackozo 8 1895-1901 ee.

Observatory following the reconstruction implemented under the supervision of Tserasky in
1895-1901

158

OrynspHas Yacme 8u3yansHol mpybel acmpozpada, 3nemeHmel
YNPag/IeHUs Mesieckonom

Eyepiece assembly of the astrograph viewing tube and telescope
control elements



Teneckon-pegpakmop d8olHol acmpozpag Mockoackoli acmpoHoMuyecKol obcepsamopuu.
Hadano 1900-x 2a.

Dual refractor astrographic telescope of the Moscow Astronomic Observatory. Early 1900s
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Conneynnie
yHUBEpCabHbIE
3KBaTOpHaNbHble
HacToNbHbIE Yacbl
Yuosa

ConHeyHble Yacbl — OpeBHeNLLNe NpMOOopbl N3MepeHUA BPEMEHU, pac-
CYMTaHHbIE Ha pa3Hble NpPUEeMbI OrpeaesieHNA BPEMEHU M0 COSTHLY: NM6o
no OnuHe oTbpacbiBaeMoi TeHW (BbICOTE) MPWU ABUMKEHUM OT BOCXOAA
K 3aKaTy, 160 No M3MeHeHUI0 ee HanpaBieHWs (MU3MeHeHUI0 CONHEYHO-
ro asumyTa), 60 No BbICOTE U U3MEHEHMIO CONTHEYHOIO a3UMyTa OHO-
BpeMeHHo. C BBegeHneM [eTpoM | npuHATOM B EBpOone eamHon cuctemel
n3mepeHua BpeMeHu B CaHKT-MNeTepbypre 6bina opraHn3oBaHa oTeye-
cTBeHHas cny»x6a BpeMeHW. OHa bbina HepaspbIBHO cBA3aHa ¢ AkageMu-
el HayK, oTKpbiBLLencA B 1725 r. no ykasy etpa |, u ¢ nepBoi akagemu-
YeCKOM acTPOHOMUYECKOM obcepBaTopueit, pa3MeLLLaBLLENCA B BEPXHUX
aTarkax balHu KyHcTkamepbl. Mo npeasioreHWo ocHoBaTenA 1 NepBo-
ro pykoeogutena obcepsatopum M. H. Oenunsa c 1735 r. B MNeTepbypre
B Mo/aeHb CTas NofaBaTthCs ¢ 6allHM KyHcTKaMepbl CBETOBOM CUMrHa Ha
AQMupanTeincTBo, OTKyda NPOM3BOAMIICA MyLLEYHbIN BeicTpen. [logasa-
eMbIi CUrHan JOMKEH OblN «AaTh KaxOoMy NneTepbyprckoMy obbiBaTe-
Nto €cnocob, KaKk MUCnpaBHO 3aBOAMTBL MO COJHLYY CTEHHbIE U KapMaHHble
Yacbl».

K cepegune XVIII B. UHcTpyMeHTanbHaa nanata AKagemMumn Hayk
cTana ofHWMM M3 OCHOBHBIX LLEHTPOB OTeYeCTBEHHOMO npubopocTpoe-
HWA, B TOM Y1CIe N3rOTOBJIEHUA COMTHEYHBIX YacoB. M3blCKaHHble Yachl
COBCTBEHHOW KOHCTPYKLMK fenasn «MacTep MHCTPYMeHTaNbHOro Xyno-
ectBa» Hukonam ManaktmoHosuy Yukos (1731-1767). B ocHoBHOM
3T0 6blIM CONMHeYHble YHUBEPCAbHbIE 3KBATOpUasibHble PaBHOLEH-
CTBEHHble Yackl (MepeHocHble UK cTaumoHapHble). CBou paboTbl Yn-
YKOB MOAMNMChIBa.

CosHeYHble yHUBepCasibHble 3KBATOpUasibHble PaBHOAEHCTBEHHbIE
HacTonbHble Yackl H.IW YurkoBa noctynunu B Mysen M.B. JloMoHocoBa
B 1948 r. u3 lNocygapctBeHHOro IpMuTarka. Yackl ycTaHOBMEHbI Ha Kpy-
r710M OCHOBaHWM C BMOHTMPOBaHHBIM B HEro KOMNacoM. OH MMeeT ABYXb-
APYCHYIO LLIKasy: po3y BETPOB Ha 4 pyMba C JoNONHUTENIbHON pa3MeTKoMn
Ha 8 pyM6oB — Ha AHe U rpagycHyto wkany 0-90-0-90-(0) c nenenu-
AMM Yepe3 1° 1 Hymepaumen Yepe3 10° — Ha ycTyne. Bokpyr Komnaca
Ha OCHOBaHWM pasMeLLeH CMUCOK 15 pyccKMx ropodoB € UX LUMpOTaMu
C TOYHOCTbIO 40 MUHYT. B dUrypHbIX HOMKax ycTaHOB/IeHa NepeMblyKa
C KpYTbIM }UOKOCTHBIM YPOBHEM, @ Ha QUIYPHOM KPOHLLTEMHE C MNosy-
KOMbLIEBbIM 3aBepLUEHMEM LUAPHUPHO 3aKperieHo HerosiHoe 4acoBoe
CO CTEPKHEBbLIM MHOMOHOM KOJIbLLO, CKOJb3ALLEE MO LUKane YCTaHOBKM
wmpoT. Yacosas wkana IlI-XII-IX c geneHnamMun yepes 2 MuHyThl. LLikana
yCTaHoBKM LWnpoT 10°-90° c aeneHnaMM Yepes 1/2° n HyMepauuel vYepes
10°. Ha KpoHwwTenHe Hagnuck: «4. Hukonam Ynkoeb Bb CaHKTbRETep-
6ypre».

T.M. Mouceeaa
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CHiZHOV'S UNIVERSAL
EQUATORIAL TABLETOP
SUNDIAL CLOCK

Sundial clock is an ancient time-measuring tool. A sundial clock
could be used to determine time by the length of the shadow it cast
as the sun moved from dawn to sunset, or by the change in the shad-
ow'’s direction (change in heliacal azimuth), or by the length of the
shadow and change in heliacal azimuth simultaneously. Soon after
Peter | introduced the uniform time measuring system adopted in
Europe, a domestic time service was organized in St. Petersburg.
The time service was associated with the Academy of Sciences in-
augurated in 1725 upon decree of Peter |, as well as with the first
academic astronomical observatory housed in the upper stories of
the Kunstkammer Tower. Starting with 1735, upon suggestion of the
observatory’s founder and first director, J. N. Delisle, a light signal
was sent every noon from the Kunstkammer Tower to the Admiralty,
which, upon receiving it, fired cannon in response. The signal was
“to remind every resident of St. Petersburg how to properly set their
wall clock and pocket watch by the sun”.

By the middle of the XVIII century, the Instrumentation Cham-
ber of the Academy of Sciences was one of the country’s primary
instrument engineering centers that manufactured, among many
other tools, sundial clocks. Nikolay Galaktionovich Chizhov (1731-
1767), a “master of instrument-building arts”, designed and manu-
factured exquisite clocks. Those were primarily universal equatorial
sundial clocks (portable or stationary). Chizhov always signed his
creations thereby strengthening in Russian instrument engineering
the European traditions.

The Chizhov's universal equatorial tabletop sundial clock was
transferred to the M. V. Lomonosov Museum from the State Her-
mitage in 1948. The clock rests on a round pedestal with an inbuilt
compass. It has a two-level dial: a 4-bearing compass card with
an additional division into eight bearings — on the bottom, and
a 0-90-0-90-(0) degree scale with 1° graduation and 10° number-
ing — on the top. Surrounding the compass on the pedestal there
are names of 15 Russian cities and their latitudes in full minutes.
Inside the ornately shaped legs, there is a bridge containing a liquid
level gauge, and on the ornately shaped bracket with a semicircular
top element, there is an incomplete swivel ring with a gnomon that
slides along the latitude scale. The IlI-XII-IX hour dial is graduated
every two minutes. The 10°-90° latitude scale is graduated every
1/2° and numbered every 10°. The bracket bears the writing “by
Nikolay Chizhov in St. Petersburg”.

T. M. Moiseyeva



CostHe4Hble yHUBEPCAsIbHbIEe 3KBAMOPUAIbHLIE PABHOOEHCMBEHHbIe Ha-
cmoneHble Yacel H.I. Yuxcosa. Poccus, CaHkm-ITemepbype. 17561767 2a.
H.I". Yuxcos, MHcmpymeHmanesHasa nanama Akademuu Hayk. Mysel M.B. Jlomo-
Hocoga @8 cocmase My3es aHmponoozuu u 3mHoepaguu uM. lempa Benukozo
(KyHcmramepa) Poccutickoli akademuu Hayk (Cankm-ITemepbype)

Chizhov'’s universal equatorial tabletop sundial clock. Russia, St. Petersburg.
1756-1767. N. G. Chizhov, Instrumentation Chamber of the Academy of
Sciences. M. V. Lomonosov Museum as part of the Museum of Anthropology
and Ethnography named after Peter the Great (Kunstkammer) of the Russian
Academy of Sciences (St. Petersburg)



A// YnusepcanbHbie

HaKNOHHbIE COJIHEYHbIE
yacbl Moprana

Cpeau 13genui, usrotoBneHHbIx B [pnbopHoi (MHCTpyMeHTanbHoM) Ma-
cTepcKon TynbCKOro opy*erHOro 3aBofa, HaubonbLLNA MHTepeC npeg-
CTaBNAIOT COJIHEYHbIE Yacbkl, B TOM YMUC/Ee BbIMOSIHEHHbIE W3BECTHBIMU
B XVIII B. aHMUiACKMMKM MacTepamu, paboTaBLunmm B Poccuu. MprbopHan
MacTepcKas bbina cosgaHa B 1785 r. no uHuumaTtBe KHA3A [puropua
AnekcaHgpoBuya NoTeMKMHa, npesuaeHTa BoeHHow Konneruu, v Tpyda-
MM ero Apyrau CnoBUMKHWKA — TYNbCKOIo FreHepasn-rybepHatopa Muxa-
una Hukutmua KpeyetHurkoBa. CornacHo yypeamuTesnibHbiM OOKYMeHTaM,
«pabpuka OnA NPUrOTOBNIEHUA MeXaHUYecKuX, GU3nMYeckux, MaTtema-
TUYECKUX NMPUOOPOB U TOUHBIX MHCTPYMEHTOB» Bbifia co3gaHa C Lesbio
«COBEpPLLEHCTBOBAHWA Ta/laHTOB JTyYLLMX U3 OPYXHeNHOro cocnioBusA». Ha
JONMKHOCTb NepBoro 3aBeaytoLlero MNMpubopHo MacTepcKo 6bin Npu-
rnaweH aHrnuinckun Mmactep ®epaumHadHg (Dépop VeaHosuy) [oBux,
paboTaBLUMIA B MacTepckux Npu AamupanTencTee B CaHKT-[eTepbypre.

Korga v npu Kakux obcToATenbcTBax Ha TyfIbCKOM OpY*KENHOM 3a-
BOAe NOABUINCH COSTHEYHbIe Yackl ¢ Hagnucblo «MopraHb ClleTepbyprib»
(BHYTpPM 4acoBOro Kpyra, Ha MONYKPYKbe KPernuTcA O4HO U3 OCHOBAaHMM
OTKMOHOMO FHOMOHa), Hem3BecTHo. o dopMe, NPOMNOPLMAM, KOHCTPYK-
LMK, OEKOpY M Jare HayepTaHuio HagmnMceln 4acbl BO MHOIMOM CXOXKU
C U3BeCTHbIMU paboTamu [Josuxa.

0 peatenbHocTM @peHcnca MopraHa B Poccumn n3BeCTHO HEMHOIO.
B 1771 (1772) r. oH npubbin n3 JloHgoHa B CaHKT-lNeTepbypr, pabotan
B MacTepcKux npu AgMupanTencTBe 1 ogHoBpeMeHHo ¢ 1772 no 1785.
BO3IMaBMAN MHCTPYMEHTasNbHbIA Knacc npu AKagemMumu  XyOOMecTs.
B 1775 r. K HeMy obpaTunca npodeccop VMnepatopckoit AkageMum
HayK 1 xygorecTB B. KpaddT ¢ npocbboi ocMoTpeTh npunbop, U3roTos-
neHHbIn B 1712 r. aHrmunckmuM mactepoM [xoHoM PoyneeM 1 npeacras-
NABLUMIW MOAeNb NnaHeTapHoM cucTeMbl BceneHHon. MopraH Hawen, 4To
MeXaHU3M «MOJIHOCTbIO CTepPT», U OJ1A PEMOHTA €ro clegyeT nepeBesTu
B AkageMuio xymorkectB. M3BecTtHo, uto B 1801 r. npubop Poynen oT-
peMoHTupoBan W.IN. KynnbuH. B 1785 r. ons nposepku negarornyeckoin
JeAtenbHocTM MopraHa 6bina co3faHa crewumarnbHas KoMUCCUA, KoTo-
pan KOHCTaTMPOBasa, YTo ero BOCMUTAHHMKM HMYEro He yMeloT JenaTtb
CaMOCTOATESIbHO M YTO B JeWCTBUTENBHOCTM MacTep UCNosb3oBan Tpya
YYEHWNKOB B COOCTBEHHBIX KOMMEPYECKUX LieNIAX. 3aKIl0UYeHne KoMUccum
6bI110 caenaHo He3agonro Ao HasHadeHnA O. [loBMxa Ha [OSKHOCTb 3a-
BeaytoLero MNMpubopHoit MacTepckoit. YMep MopraH B 1803 r. B CaHKT-
MeTepbypre, rae 1 6611 MOXOPOHEH.

ONTMManbHOCTb M OTNIAMEHHOCTb KOHCTPYKLIMK, MCMOJIb30BaHue
nepenoBblX Ha TOT Nepuof TeXHONOrni B 061acTv MeTannoobpaboTku,
py4Hana c6opKa, BbICOKUIA NPpodecCMoHaNN3M rpaBUpOBasbHbIX U OpYrunX
XYLOXeCTBEHHbIX paboT — XapaKTepHble CTUIeBble 0CO6eHHOCTU paboT
aHrnuickux MactepoB @. [osuxa n ®©. MopraHa, Halelwve ganbHemn-
LUee npofoniKeHue B paboTax TYNIbCKUX OPYHKENHUKOB, YbM MMEHa Mpo-
cnaeunu Tyny B 4acoBOM NpOM3BOACTBe.

N.A. KysbMuHa
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MORGAN’S UNIVERSAL
INCLINED SUNDIAL
CLOCK

The sundial clocks, including the sundial clocks made by well-
known English masters who worked in Russia in the XVIII century,
are some of the most interesting items ever manufactured at the
Instrumentation Workshop of the Tula Ordnance Plant. The Instru-
mentation Workshop was created in 1785 upon suggestion of the
Duke Grigory Alexandrovich Potyomkin, the President of the Mili-
tary Council, and thanks to the efforts of his close friend Mikhail
Nikitich Krechetnikov, the Governor General of the Tula region. Ac-
cording to the founding documents, the “factory for production of
mechanical, physical and mathematical devices and high-precision
instruments” was created with the view “to improve and develop
the talents of the best of the weapon-smiths”. The English master
Ferdinand (Fyodor Ivanovich) Dovich who worked at the Admiralty
workshops in St. Petersburg was invited to serve as the first head
of the Instrumentation Workshop.

The exact time and circumstances under which the sundial
clock inscribed “Morgan S. Petersburg” (with a hinged gnomon in-
side the dial) appeared at the Tula Ordnance Plant are unknown. In
terms of its shape, proportions, design, décor and even the style of
the inscription, the clock resembles some of Dovich’s best-known
creations.

Not much is known about the work of Francis Morgan in
Russia. In 1771 (1772), he came to St. Petersburg from London.
He worked at the Admiralty workshops and in 1772-1785 he also
supervised the instrumentation class at the Academy of Arts. In
1775, V. Krafft, a professor at the Emperor’s Academy of Sciences
and Arts, asked him to examine an instrument that was manufac-
tured in 1712 by the English master John Rowley. The instrument
was a planetary model of the Universe. Morgan established that
the mechanism “was completely worn out” and suggested taking
it to the Academy of Arts for repairs. It is known that I. P. Kulibin
repaired Rowley’s instrument in 1801. In 1785, a special commis-
sion was put together to assess Morgan’s teaching performance.
The commission established that his students were unable to do
anything independently and that the master had exploited his stu-
dents’ labour for his own commercial purposes. This conclusion
had been made shortly before F. Dovich was appointed head of the
Instrumentation Workshop. Morgan died in 1803 and was buried in
St. Petersburg.

Optimal and mature structural design, application of advanced
metal processing technologies, manual assembly, highly profes-
sional engraving and other artistic details were characteristic of the
working style of the English masters F. Dovich and F. Morgan that
were adopted and successfully used by Tula weapon-smiths whose
names made Tula famous as a clock-manufacturing center.

I. A. Kuzmina



YHusepcanbHble HaKMoHHsle conHe4Hele Yacel. Poccus, Cankm-llemepbype. @. Mopaa. Universal inclined sundial clock. Russia, St. Petersburg. F. Morgan.
1771-1800 22. O6veduHeHue «Mcmopuko-KpaeseddecKull u XydoicecmeeHHsIl My3el» 1771-1800. “Museum of Regional History and Arts” Association

(Tyna) (Tula)



27 Yacbl ¢ «MMEHHBIM
undepbnaToM»

B Poccuun, KaKk 1 B gpyrux cTpaHax Mvpa, B CTapuMHy YacoBOe UCKYCCTBO
repefaBasnoch oT 0Tua K cbiHy. C 1785 r. npodeccroHansHoMy MacTep-
CTBY Hayanu oby4aTb B peMecseHHbIX LiexoBbIX yrpasax. OgHo u3 no-
NO¥eHU pa3paboTaHHOro peMec/ieHHoro YcTaBa npednuceiBasno byay-
LLLeMy MacTepy NpeacTaBnATb Ha Cyh aBTOPUTETHOM KOMMUCCUMU MPO6HYI0
paboTy, B KOTOPYI0 3K3aMeHyeMbli [OSIKeH Obll BIOMWTL BCE CBOU
3HaHWA, YMeHUs U HaBblKW, NoJslyYeHHble 3a roapl y4ebbl. Peakon yna-
yert MonuTexHnYeckoro Mysen 6bis10 NpuobpeTeHue B 1983 . nogobHoM
3K3aMeHaLMOHHON paboTbl, @ UMEHHO MeXaHWYeCKMX KapMaHHbIX YacoB
M.MN. NomMepaHueBa (oK. 1870 r. — oK. 1920 r.) — NOTOMCTBEHHOIO Me-
TepbyprcKoro YacoBoro Mactepa, Kynua, BnagesibLa 4acoBor MacTep-
CKoM 1 YacoBoro MarasuHa (1890-1914) nopn BbiBeckon «[1. TOMEPAH-
LIEBb». Yike c cepeamHbl XIX B. b6bls1a M3BECTHA MacTepcKan ero oTua Ha
BonbLion Mopckown ynuue, 5. Mo cBegeHnAM cnipaBoyHnKa «Beck [NeTep-
6ypr», K 1900 r. MnatoH MNeTpoBuY MoMepaHLLEB CTan NMOTOMCTBEHHbIM
MoYeTHbIM rparkaaHuHoM MeTepbypra.

Ha undepbnate KapMaHHbIX YacoB M3 30/10Ta U cepebpa YacoBas
LWKana cocTtaeneHa u3 6yke «I1. MTOMEPAHLEBb». Ha MexaHu3Me vacos
0603HayeHa ToYHanA 4aTa M MecTo BblJauuM aTTecTaTa Ha 3BaHWe YacoBo-
ro Mactepa: «1 anpens 1885 Clletepbyprb». Yachl Kak npobHas paboTa
0TBeYaloT BceM TpeboBaHUAM YcTaBa. OHM MMeloT TLLaTesbHYI0 OTaeN-
KY, OPUIMHANbHbIA BHELUHWI BU, HECTaHOapTHble OeTanu, HeKoTopble
N3 KOTOPbIX M3rOTOB/EHBI U3 30/10Ta. MexaHn3M YacoB CKOHCTPYMpPOBaH
C UCMOsb30BaHMEM Haubosiee NPOrpecCUBHBLIX TEXHUYECKUX PeLLeHWH,
M3BeCTHbIX B KoHLUe XIX B.: cBo60HOr0 paBHOM/EYEro LLIBENLLaPCKOro
aHKepHOro xofa, paspe3Horo buMeTannmnyeckoro 6anaHca ¢ BUHTaMK,
CnMpanu, rpagycHMKa, NPYRMHHOMO OABUraTeNa C MaNbTUMACKNM KPeCToM,
KOMEeCHOIN CUCTEMbI M CTPENOYHON MHAMKaUMK. Bee ocu, Tprbbl 1 Landbl
yCTaHOBJIeHbl HA KaMHEBbIe OMOopbl, HO 3aBOA W NepeBof CTPENOK 0Cy-
LLLECTBIAIOTCA KIIOYOM, YTo bonee xapakTepHo ans vacoB XVIII — cepe-
OuHbl XIX B.

B 1987 r. cneumanuctbl Hay4Ho-MccneoBaTebCKoOro MHCTUTYTA
4acoBOM MPOMBILLIEHHOCTX ONpeaenuuv, YTo B MeXaHM3Me YacoB MHO-
rve OeTanu HecTaHdapTHble: aHKepHasA BUSIKa M KaMeHHble nanetbl —
yiKe, YeM B 0ObIYHOM LLUBEMLLAPCKOM X04e, aHKepHOe KoJleco U3roToBs-
NeHo 13 crnnaea ¢ gobasneHWeM 30/10Ta, B Yacax ofHa nyaTuvHa 1 Bcero
ABa MocTa. CobupaTb MexaHW3M 4YacoB Ha ABYX MOCTax, a He Kak 6bis1o
MPUHATO — Ha YeTbipex Unn 6onee MocTax, O4eHb TPYAHO A71A HacoBOro
MacTepa 1 HETEXHOJTOMMYHO AJ1A CEPUIMHOIO UMM MacCcoBOro M3roToBse-
HWA. Karaasa getanb CKOHCTPyMpOBaHa M U3roToBJIeHa HEMOCPeACTBEH-
HO peMecsieHHUKOM. He MoCKynuscs y4eHUK U Ha opopMieHMe MexaHn3-
Ma cBoel NpobHol paboTbl. 301070 U cepebpo NPUCYTCTBYIOT He TONbKO
B OTOeSIKe Kopryca v uudbepbnata, HO NPUMEHAIOTCA U B U3rOTOBIEHUM
HeKoTOpbIX AeTasieln 1 CTpesioK. 3T eLle pa3 AoKa3blBaeT, yTo Yackl [lo-
MepaHL,eBa 13 cobpaHusa MonuTexHUYecKoro Mysen ABNAIOTCA YHUKASb-
HbIM 3K3EeMMAPOM.

T.A. ®oKuHa
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CLoCcK WITH
A “NAMEPLATE DIAL"

Back in the old days in Russia, just like in other countries of the
world, the art of clock making was passed from father to son. In
1785, trade schools began to teach professional clock making skills.
One of the provisions of the trade Charter required that a future
master was to present an authoritative graduation commission with
a work sample in which he had invested all his knowledge, skills
and abilities acquired over the years of training. In 1983, the Poly-
technical Museum was lucky enough to acquire a work sample rep-
resented by a mechanical pocket watch made by P. P. Pomerantsev
(approx. 1870 — approx. 1920), a descendant of a St. Petersburg
clockmaker and merchant who operated his clock shop (1890-1914)
under the sign of “P. Pomerantsev”. His father’s clock shop located at
5 Bolshaya Morskaya Street had been well known since the middle of
the XIX century. According to the “All Petersburg” business directory,
by 1900, Platon Petrovich Pomerantsev was an honorary citizen of
Petersburg, like his ancestors.

The dial of the pocket watch made of gold and silver carries
the name «P. Pomerantsev”. The clockwork mechanism carries the
date and place where the clock master received his graduation cer-
tificate: “April 1, 1885 St. Petersburg”. As a work sample, the watch
meets all requirements of the Charter. Its design is original, its finish-
ing is carefully detailed, its parts are all custom-made and some of
them are made of gold. The clockwork mechanism was built using
the most advanced technical solutions available at the end of the XIX
century: a Swiss circular pallet, a split-type bimetallic balance with
screws, a spring, a regulator, a spring driver with a Maltese cross, and
a system of gears and arrows. All axes, pinions and gudgeons rest on
jewel doughnut bearings, but the clock is wound up and the arrows are
moved using a key, which is more characteristic of the watches made
in the XVIIl — middle of the XIX centuries.

In 1987, a group of specialists from the Scientific Research In-
stitute of the Clock-making Industry determined that many of the
clockwork mechanism elements were not standard: the lever fork
and the jewel pallets are narrower than those of a regular Swiss
mechanism, the lever escape wheel was made of a gold-containing
alloy, and the watch contains only one mounting plate and two bridg-
es. Putting together a clockwork mechanism based on two instead
of the more customary four or even more bridges is very difficult
for the clockmaker and technologically inefficient in terms of serial
or mass production. The master designed and manufactured every
component of the watch. Money, apparently, was no object for the
student when he was working on his graduation project. Silver and
gold are found not only in the housing and faceplate of the watch, but
also in some of the elements of the clockwork mechanism and the
arrows. It proves once again that Pomerantsev's pocket watch from
the Polytechnical Museum'’s collection is a unique item.

T. A. Fokina



MexaHudecKue KapmaHHsie Yacel «[1. [Tomeparues». Poccus, CaHkm-lTemepbype. [1.11. To- “P. Pomerantsev” mechanical pocket watch. Russia, St. Petersburg.
MepaHyes. 1885 e. [lonumexHuyeckuli my3eli (Mockaa) P. P. Pomerantsev. 1885. Polytechnical Museum (Moscow)



XpoHoMeTpbl
GupM «FRODSHAM»
n «NARDIN»

M3Ha4yaneHo XpOHOMETPbI NMPUMEHSANNCL B HAaBUraLMK O1S «XpaHEHUsA»
BPEMEHW Ha Ha4aslbHOM MepuamaHe, 4To Heob6xoAMMO NpK ornpeaeneHm
reorpauyecKoi OoNroThl, T.K. 3HaA TOYHOEe BpPeMs, Koraa onpegeseH-
HanA 3Be34a [OCTUraeT HEKOTOPOM MO3MLMM, MOXHO onpeaenuTb OoMro-
Ty cygHa. XpoHOMEeTp — 3TO NepeHOCHbIe Yackl C 0060 TOYHBLIM AA Me-
XaHUYECKMX YacoB X040M (MOrpeLLHOCTb X04a BCEro HECKOMbKO CEKyHT,
B CYTKM), MPAKTUYECKN He 3aBUCALLMM OT KosiebaHui TeMnepaTypbl, Me-
XaHUYeCKMX BUOpaLMiA 1 TAMM 3aBoAHOM NpYyuHbL. [1o cepeauHbl XVIII B.
MopeniaBaTenn OpUeHTUPOBaIUCh, PYKOBOOCTBYACL TOSIBKO MOPCKUMMU
KoMMnacamu, acTPOHOMUYECKUMM MHCTPYMEHTaMM (OKTaHTaMW, CEeKCTaH-
TaMu 1 Op.) U TabanuaMm NyHHbIX paccToAHUA. [JocTaTouHo TouHan ans
TOr0 BPEMEHW perucTpauma MOMeHTOB HabsiooeHUA B acTpoHOMUK be-
peT Havano c 1656 r., Korga MatemMaTtuk, ¢M3MK 1 acTpoHoM X. lorreHc
(1629-1695) BBEN B NpaKTUKY aCTPOHOMUYECKUX HabBMIOAEHUI MaATHN-
KoBble Yacbl. B 1761-1765 rr., nocne usobpeteHns K. F@pprcoHOM
(1693-1776) xpoHOMeTpa 1 ero ycneLuHbIX UCTbITaHWI Ha Mope, OLLNGKK
onpenesieHnss [ONroThl CHA3UIIUCE OO0 HECKOMBbKUX MUHYT Oyrn (MUHY-
Ta Ayru Ha 3kBaTtope ~ 1,8 KM). Pe3ynbTaTtoM co34aHusA MOPCKOro Xpo-
HOMeTpa M3BECTHbIM YacoBLUMKOM [IK. ApHonbaoM (1736-1799) ctano
n306peTeHne CrycKOBOro MexaHuW3Ma C MpYHUHOM, BUMeTanInYeckomn
CnMpanu v BUHTOBOW crivpanu. OH BriepBble BBEJ C/IOBO «XPOHOMETP»;
€ro YacaMu 6bInn ocHaLLeHbl Kopabnu BpuTtaHcKkoro KoponescKoro ¢ro-
Ta, Ha KOTOPbIX COBEpLLANM 3KCneamLMN U3BECTHENLLINE aHTTIUACKUE UC-
cneposatenu. PaboTbl ApHosibaa NpodosKMA ero CbiH, B AaSibHeNLIEM
dvpMa 6bina KynneHa Yapnb3om OpogiemMom, 1 go 1858 r. Hocuna uma
«Arnold & Frodsham» («ApHonbg & ®poaLueMs).

Bce KpynHble nnaBaHua BTopow monosuHbl XVIII B. coBepuanucs
ye ¢ xpoHoMeTpamu. Ko BTOpoit nonoeuHe XIX B. XpoHOMETpbI 6bin
ye 06A3aTeNbHbIM NpedMeToM LUTYpMaHCKoro o6opymoBaHus U Mo-
cTeneHHo npuobpenu coBpeMeHHbI BUA. Beille Bcero LeHUImnch LWeemn-
Lapckue xpoHoMeTpbl: MapKa «Ulusse Nardin» («Ynucc HappeH») 3a
TOYHOCTb CBOMX XPOHOMETPOB Mnostyymna 18 30/10Tbix Mefanen Ha Bce-
MUPHBbIX U MeMayHapoaHbiX BbicTaBKax. OcHoBaHue [lynkoBcKow 06-
cepBaTopuM cnocobcTBoBasio passuTuio B Poccum paboT Hag TOYHbIMU
XpaHUTENAMU BpeMeHU. 3aKynaBLUMecA WHOCTPaHHbIE XPOHOMETPbI
TLLATeNbHO NpoBepsAnu B KpoHLUTaATCKOM MOpPCKOI 0bcepBaTopun, op-
raHusoBaHHow B 1856 r., 1 3aTeM oTnpaenAIn Ha Kopabnu. o 70-x rr.
XX B. XpOHOMeTpbl UCMOMIb30Banu KaKk pabouunin 3TafioH BpeMeHu mpu
aCTPOHOMMYECKUX OMnpeaeseHUAX LUMPOTbI U JONTOThbl U MPY MaATHUKO-
BbIX U3MEPEHUAX CUJbl TAKECTU B FPaBUMETPUN.

B My3elHoM Konnekumm nmetotcAa xpoHoMeTp dpupMbl «Nardiny (Ha-
yano XX B., Lsenuapus), Bxogawmin B KomnsexkT npnbopa bambepra,
M OBa xpoHoMeTpa ¢upMbl «Frodsham» (KoHey, XIX B., AHrnKA), Hero-
CPeCTBEHHO CBA3aHHbIE C AEATEeSIbHOCTbLIO [T1aBHOro acTpoHoma KoH-
CTaHTUHOBCKoro MexeBoro nHctutyta K.A. LiBeTKoBa.

T.B. UnrowuHa
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“FRODSHAM
AND “NARDIN"
CHRONOMETERS

Initially, chronometers were used in navigation to “keep” time on the
initial meridian, which was required to determine the geographical
longitude, because a sea vessel’s longitude could be identified by
knowing the exact time when a certain star reaches a certain position.
Chronometer is a portable clock with an especially precise clockwork
mechanism (whose running error does not exceed only several sec-
onds per day) that is virtually unaffected by temperature fluctuations,
mechanical vibrations and the pull of the driving spring. Up until the
middle of the XVIII century, seafarers used to determine their geo-
graphic location using solely compasses, astronomical instruments
(octants, sextants, etc.) and tables of lunar distances. The beginning
of relatively precise for that period registration of observation times
in astronomy dates back to 1656 when the mathematician, physicist
and astronomer C. Huygens introduced pendulum clock into astro-
nomical observation practices. In 1761-1765, following the invention
of chronometer by J. Harrison (1693-1776) and its subsequent suc-
cessful testing at sea, errors in longitude measurements decreased
to several minutes of arc (a minute of arc on equator equals ap-
proximately 1.8 km). The creation of a marine chronometer by the fa-
mous clockmaker J. Arnold (1736-1799) resulted in the invention of
a spring-driven clock escapement, a bimetallic spring, and a lead. He
introduced the word “chronometer” and his chronometers were used
by all British Royal Fleet. Arnold’s work was continued by his son;
the company was subsequently acquired by Charles Frodsham and
up until 1858 it had operated under the name of “Arnold & Frodsham”.

Chronometers were used on all notable voyages of the second
half of the XVIIl century. By the second half of the XIX century, chron-
ometers were a mandatory piece of nautical equipment as they
continued to gradually acquire a more contemporary appearance.
Swiss-made chronometers were considered the best and most valu-
able: the high precision of “Ulysses Nardin” chronometers was rec-
ognized with 18 golden medals awarded at global and international
exhibitions. The founding of the Pulkovo Observatory helped facili-
tate the development of precise chronometers in Russia. All import-
ed foreign-made chronometers were subjected to careful examina-
tion at the Kronstadt Marine Observatory organized in 1856 before
being sent to vessels. Up until the 1970s, chronometers had been
used as the time calibration standard in astronomical determination
of geographical coordinates and pendulum-assisted measurements
of gravity in gravimetry.

The Museum'’s collection includes a “Nardin” chronometer
(early XX century, Switzerland) that is part of the Bamberg instru-
ment set, and two “Frodsham” chronometers (late XIX century, Eng-
land) directly associated with activities of the Chief Astronomer of
the Konstantinovo Land Survey Institute, K. A. Tsvetkov.

T. V. llyushina



XpoHomempel. AHenus. Qupma «Frodsham». Korey XIX 6. YuebHo-
2eodesudyecruii My3eli MockoacKo20 20cydapcmeeHH020 yHUBepcU-
mema 2eode3uu u kapmoepaguu (MUUTAuK), Mocksa

Chronometers. England. “Frodsham’. Late XIX century. Geodesic
Training Museum of the Moscow State University of Geodesy and
Cartography, Moscow
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XpoHomemp. LLigetiyapus. Qupma «Ulusse Nardin». Haqano XX 8. YdebHo-2eode3uye- Chronometer. Switzerland. “Ulysses Nardin”. Early XX century. Geo-
CKuli My3eli MockoscKo20 20cydapcmaeHHo20 yHUBepcUmema 2e00e3uu U Kapmozpaguu desic Training Museum of the Moscow State University of Geodesy
(MUUTAuK), Mockea and Cartography, Moscow



Cuethblid
NiorapuGMuYecKui
uununap A.H. lllykapésa

I

B Poccum norapnédmMmnyeckan nuHerika nssectHa ¢ Hadana XVII B., ogHa-
KO cobcTBEeHHbIe pa3paboTKM U NPOU3BOACTBO MOABUANCH NKLWb B XIX B.
ToYHOCTb BBIYMCIIEHUIA HA JIMHEMKE HAMPAMYIO 3aBUCUT OT ANMHbI Jlora-
PUGMUYECKO LLIKasbl, HAHECEHHOM Ha ee NMoBePXHOCTb. M36eraTb 3Haum-
TeSIbHOMO YBENMYEHUA pa3sMepoB JSIMHEMKN MOXKHO, eCiv NpuaaTh LiKase
KPUBOJIMHEVHY0 $OpMy MK «pa3pe3aTb» e Ha paBHble NapansiesnbHble
oTpe3KW. TaK MOABUIUCL KPYroBble U LMIMHOPUYECKME WHCTPYMEHTHI,
TOYHOCTb KOTOPLIX B CpeHeM Ha ABa paspaaa Bbile. K Havany XX B., Kor-
Ja 06beMbl HayYHbIX U TEXHUYECKUX PacyeToB 3HAYMUTESIbHO BO3POC/H,
BOMPOC O TOM, KaKaA KOHCTPYKLMA 6onee Bcero otTeevaeT TpeboBaHMAM
BPeMEHW, ocTaBasca oTKpbITbIM. B 1909 r. Anekcanap Hukonaesuy LLly-
KapéB (1864—-1936) npeanoxun cBoe peLleHne 3ToM HenpocTor 3a4aqun,
€03[aB MHCTPYMEHT, KOTOPbI coyeTan B cebe BbICOKYI0 TOYHOCTb BbIYMC-
NEHU U KOMMaKTHbIN pa3mep. Jlorapudmuyeckyo LWwKany gnmHolo 10 M
OH pa3MecTui Mo Cupanu Ha MOBEPXHOCTU LMAMHAPA [AJIMHOI BCEro
17 cM 1 gnameTpoM 3,5 cM. Ha oCHOBHOM LMNMHAP HAOeT NPO3padHbIn
LMIMHAP, KOTOPbIV CITYMKMT OMOPOoM AN1A TpexX NoABUMHKHBIX Kosblieobpas-
HbIX YKa3aTesiel, Npy NOMOLLM KOTOPbIX YCTaHABMBAKOTCA YMCNA U CHUTLI-
BaeTcA pesynbrat. YTobbl ycTaHOBKa Yncen Ha npubope cTob He6OoMbLLO-
ro pasMmepa He obepHynack npobnemoi, ABe nepsble UMbl YMcia UMetoT
KpacHbIN LBeT, TpeTbA Ludpa YepHas, YeTBepTan 0603Ha4YeHa YepTou.

A.H. LLykapéB no pomy npodeccroHanbHbIX 3aHATUI 6bi Yeno-
BEKOM [aNIeKUM OT BbIYMCIIUTENIBHON TeXHUKKU. B 1889 r. oH oKoHumn
ecTecTBeHHoe oTaesieHne QuU3MKo-MaTeMaTuyeckoro ¢akynsteta Mo-
CKOBCKOI0 YHMBepcuTeTa. 3aHMManACk UCCNefoBaHUAMK Mo dUsmMvecKom
XVUMUK, noaroToBun 6osee 40 Hay4YHbIX TPYOOB, 3aLLMTU MAarlUCTEPCKYI0
W OOKTOPCKYylo anccepTauun. OgHaKo ero Hay4YHble MPUCTPAcTUA BbIXO-
OUNU 33 paMKu cyry6o npodeccuoHanbHble, ¢ HEMEHbLUMM UHTEPECOM
LLlykapéB nccnenoBan BO3MOMKHOCTU MeXaHW3aLMW YMCTBEHHBIX Mpo-
LeccoB. Tak, B3AB 32 0OCHOBY M306peTeHMe aHIMMYaHnHa [KeBoHca, OH
MOCTPOW/ JTIOFMYECKYI0 MaLLMHY, KOTOpYK OEMOHCTPMpOBar, BbICTyManA
C NeKUUAMM Mo Teopum NosHaHuA. B anpene 1914 r. Takana nexkumaA bbina
npoymTaHa B bonbluon ayautopum MNonuTexHnyYeckoro Myses.

CoKpaLLeHMI0 MbICIUTENBbHBIX 3aTPAT Ha C/T0MKHbIE BbIYMCIIEHWA CMo-
cobcTBOBAN M Co30aHHbIN LLlyKapéBbIM cyeTHbIN LunnMHap. M3o06peTeHue
6b1710 NpM3HaHo NpuBKerMpyeMbiM. LLLyKapés nonyymn oxpaHuTtensHoe
CBMAETENbCTBO — HauvasbHbIA JOKYMEHT Ha NyTW K MPUBUErMK, 0gHaKo
npubop TaK M ocTasca CyLLecTBOBaTb UL B Modenu. [pyrux LuvH-
OPOB CO CUpasnbHOW LLIKaIoN B HaLlen cTpaHe He co3pasasnock. OCHOB-
HbIM MHCTPYMEHTOM [OJ1A MPELM3UOHHBIX BbIYMCIIEHUIA CTanu pa3pesHble
LUMIUMHOPLI, OHW OKasanucb yoobHee B npouseogctee. B 1930-e rr.
B CCCP Bbinyckancs paspesHon umnuHap npodeccopa M.E. MograruHa.

CueTHbI norapuomMmndeckuin umnmunap A.H. LLlykapéea gonroe Bpe-
MA XpaHuncA y godepu ydeHoro, J1.A. LLlykapésoin, B 1980 r. 6611 nepe-
OaH B [TonutexHu4eckunin Mysen.

E.A. KabaHosa
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A. N. SCHUKARYOV'S
LOGARITHMIC CYLINDER

Logarithmic ruler has been known in Russia since the early
XVIII century but its domestic production was not organized until
the XIX century. The accuracy of calculations directly depends on the
length of the logarithmic scale of the ruler. It is possible to avoid
making a logarithmic ruler exceedingly long if it were to have a cur-
vilinear shape or if it were to be cut into parallel segments of equal
length. This is how circular and cylindrical instruments came to be
whose accuracy was two orders higher, on average. The question
of which structural design was better able to meet to requirements
of the period was still unanswered. In 1909, Alexander Nikolayevich
Schukaryov (1864-1936) offered to resolve this difficult problem by
designing a tool that was compact in size and capable of ensuring
high calculation accuracy. He managed to fit a spirally organized
10-meter logarithmic scale into the surface of a cylinder that was
only 17 centimeters long and 3.5 centimeters in diameter. The princi-
pal cylinder is covered with a transparent cylinder that serves as the
foundation for three mobile collar-shaped indicators that are used
to set numbers and read the result. In order to make the setting of
numbers on such a modestly sized instrument less of a problem, the
first two numbers are marked in red, the third number is black, and
the fourth number looks like a line.

In 1889, A. N. Schukaryov graduated from the department of
natural sciences of the Faculty of physics and mathematics of the
Moscow University. He conducted research in physical chemistry in
which field he prepared more than 40 scientific. His scientific pas-
sions, however, went far beyond his professional boundaries. Schu-
karyov was very interested in the problem of mechanisation of intel-
lectual processes. For example, based on the instrument invented
by the Englishman Jevons, he built a logical machine that he dem-
onstrated in the course of his lectures on theory of cognition. In April
1914, such a lecture was delivered in the Grand Auditorium of the
Polytechnical Museum.

The purpose of the logarithmic cylinder designed by Schu-
karyov was to reduce the amount of intellectual investment in
complex computations. His invention was deemed copyrightable.
Schukaryov was issued with a protection certificate — the initial
document on the way to copyright, but the instrument forever re-
mained a model. No other cylinders with a spirally organized scale
were manufactured in our country. Split-type cylinders that were
more convenient to make became the principal tool used for highly
accurate computations. The split-type cylinder designed by Profes-
sor M. E. Podtyagin was manufactured in the USSR in the 1930s.

For a long time, A. N. Schukaryov's daughter, L. A. Schu-
karyova, retained the logarithmic cylinder designed by her father.
The cylinder was handed over to the Polytechnical Museum in 1980.

E. A. Kabanova



0 "\i{‘*

’;;.s
¥
i

CnupaneHas nozapupmMudecKas Wrana

Spiral logarithmic scale

CyemmbIl nozapugmMuyeckul yunuHop A.H. LLlykapésa. Poccus, Mockaa. 1909 2. [lonumexHu- A. N. Schukaryov’s logarithmic cylinder. Russia, Moscow. 1909.
yeckuti My3ell (Mockaa) Polytechnical Museum (Moscow)



ApudMomertp
«Cot03»

C KoHua XIX go cepeauHbl XX B. AeCATKM MapoK 1 Mogesen apudpmome-
TPOB cuCTeMbl NeTepbyprckoro uHKeHepa B.T. OgHepa (1845-1905) Bbi-
MyCKanuck No BCEMY MUPY U LLIMPOKO UCMOJMb30BaNnCh OJ1A BbINOSIHEHNA
yeTblpex apudMeTnyeckmnx gencremin. Apupmometp «Cotos» npuHagne-
HUT K CAMOMY W3BECTHOMY Kaccy BblYMUCIUTENbHBLIX MaLUMH KOHCTPYK-
umm OgHepa M 0THOCUTCA K MepBLIM COBETCKUM pa3paboTKam.

ApudMoMeTpbl «Colo3» co3aaBanucb B Nepuog LUMPOKOM MexaHu-
3aummM yyeTa, byxranTepcKoro M KOHTOPCKOro Aena, Korga aeduumnT Bbl-
YUCIIUTENBHOM TEXHMKM CMOCO6CTBOBAs PAcLUMPEHMI0 OTEYECTBEHHOMO
MPOM3BOACTBA, NOLBEMY MHMHKEHEPHOO TBOpPYECTBA M paspaboTke Ho-
BbIX TUMOB M Mofenen MaluH. MaccoBoe Mx NpoM3BOACTBO Hayasnocb
B 1927 r. Ha 3aBode CYETHbLIX U MULLYLLMX MaLUMH TpecTa TOYHON Me-
XaHWKN — pofoHaYanibHUKE OTeYeCTBEHHOMO CYETHOro MaLUMHOCTPO-
eHnA (no3gHee — MOCKOBCKWUIA 3aBO[ CYETHO-aHANIUTUYECKMX MaLUMH
uM. B.[. Kanmbikoea). B 1930 r. B xoge peopraHusaumu 3aBoga npu-
OpuTETHOE pasBUTUE NONyUMNY NepdopaLMOHHbIE BbIYMCIUTENbHbIE Ma-
LUKMHbI. Ha 6a3e Lexa apudMomeTpoB «Colo3» pa3BepHyIn NPOM3BOACTBO
KnaBULWHBLIX MawunH «[CM» («OecATUKNaBULUHAA cYeTHasA MalluHa»).
Bo306HOBUIICA BbIMycK apUPMOMETPOB TOSIbKO B MpefBOEHHOE BpeMms
ye nof HasBaHueM «DefinKey.

B ocHoBe KoHCTpyKUMKM apudMomMeTpa «Colo3» 1Cnonb3yloTca 3y6-
yaTble Kosieca C MEpPeMEeHHbIM YUCNOM 3y6LLOB BMECTO CTyneHYaTbiX
BasIMKOB, MOJyYMBLUME Ha3BaHWe «Konec OgHepa». Kak m3BecTHo, npu
6bICTPOM BpaLLleHUM B LMPOBLIX Koslecax pasBmBatoTca HonbLUme Cusbl
WHEPLMUN, U OHW CTPEMATCA MPOOOIKMTL BpaLLEeHWe Mocse Toro, Kak
3y6bLbl BbINOYT U3 3aLenneHna ¢ wectepeHKoi. B gaHHoM cnydyae, no-
MMMO 3KCTJTyaTauMOHHbIX He4OCTaTKOB, BO3HMKAIOT OLUMOKM B pacuye-
Tax. B apupmomeTpe «Coto3» 3Ta NpobreMa peLleHa 3a CYET TOPMO3HbIX
NNacTUHOK, KOTOpble MeXaHWYeCKU 3anupaloT LMdpoBble Koneca, npu
3TOM [OCTUraeTcA BecbMa JIerKUin Xo4 Y MUHUMasbHbIN LWyM npu pabo-
Te. [pUMeHeHMe aBTOMaTUYECKOI0 MeXaHM3Ma nepenBUHKeHNA KapeTKu
WM yrny4yLIEeHHOro MexaHu3Ma cbpoca YMcen ¢ YCTaHOBOYHOM YacTu obe-
CMeYnsio BbICOKYIO MPON3BOANUTENIbHOCTb U MUHUMAbHBIA M3HOC MeXxa-
HM3MoB. BniepBble B Halllel cTpaHe B 3TOM MOLeNN peannsoBanu Be Tex-
HUYECKMEe HOBWHKW, KOTOPbIMU 0651adanu Ha TOT MOMEHT 3apyberkHble
aHanoru. [lanbHeviLee pasBUTME 3TU KOHCTPYKTUBHbIE 0COBEHHOCTH MO-
nyuunnu B apudmometpax «Dennke» — o cepeguHbl 1970-x rr. camom
MonynApHON 0TeYeCTBEHHOM MOOENN.

B 1952 r. apudpMomMeTp «Coto3» 6bIn nepegaH MonutexHuyecKo-
My My3elo B YMciie OpYyrux 3KcrnoHaTtoB Bcecolo3How BbicTaBkM «Coum-
ANUCTUYECKUIA YYeT», KOTOpble MOCIYMMAN OCHOBOM (OpPMMPOBaHUA
6yOyLLmMX Konnekumin. MysenHbli npegMeT BXOOWUT B KoneKumio «Bhbl-
YUCAUTENbHBIE MALUMHbI 4J1A BbINOSIHEHUA apUPMETUUECKUX OENUCTBUINA.
ApudMOMETPLI, CyMMUpYIOLLMEe M TabM4UHble MalUMHbI» WU OTparkaeT
OJVH 13 3aBepLLUaloLLMX 3TanoB B pa3BUTUM 0TEYECTBEHHLIX aprpmMome-
TpoB cucteMbl OgHepa.

0.A. AHaHbesa
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“Soyuz” ADDING
MACHINE

From late XIX century until the middle of the XX century, dozens of
adding machine models designed by the St. Petersburg’s engineer
V. T. Odner (1845-1905) were manufactured all over the world and
broadly used to perform four arithmetic operations. The “Soyuz”
adding machine is a representative of the most well-known class of
Odner’s adding machines and is one of the first products of this cat-
egory designed and produced in the Soviet Union.

The “Soyuz” adding machine was designed at the time of large-
scale mechanisation of financial and management accounting when
the shortage of computation devices facilitated the development of
domestic production, engineering, and creation of new types and
models of machinery. Their mass production was launched in 1927 at
the Plant of Adding Machines and Typewriters of the Precision Mech-
anics Trust, the founder of domestic computer engineering (later
known as the Moscow Plant of Computing and Analytical Machines
named after V. D. Kalmykov). In 1930, punched-tape computers were
given priority as a result of the plant’s reorganization. The shop that
had previously specialized in producing “Soyuz” adding machines was
now manufacturing “DSM” keyboard computation machines. Produc-
tion of the “Soyuz” adding machines renamed as “Felix” was resumed
shortly before the war.

The structural design of the “Soyuz” adding machine is based
on gears with a variable number of cogs instead of step noses that
were known as “Odner’s wheels”. It is known that as they spin,
counter wheels develop a great amount of inertia, which makes
them continue spinning once their cogs become disengaged from
each other. In this case, in addition to operational deficiencies,
computation errors arise. The problem was resolved in the “Soyuz”
adding machine by using braking plates that mechanically lock the
counter wheels yet ensure unimpeded operation and minimal oper-
ating noise. By using an automatic carriage-driving mechanism and
an improved number reset mechanism, Odner ensured high produc-
tivity and minimal wear and tear of moving parts. For the first time
in our country’s history, this model utilized all the technical advan-
cements that its foreign analogues could boast. These structural
advantages were further developed in “Felix” adding machines that
remained the country’s most popular model up until the middle of
the 1970s.

In 1952, the “Soyuz” adding machine was handed over to the
Polytechnical Museum among several other items from the “Social-
ist Accounting” National Exhibition that served as the foundation for
the development of future collections. This item is part of the Mu-
seum'’s collection “Computing machines for arithmetical operations.
Adding and tabulation machines”. It reflects one of the concluding
phases in the development of Odner’s adding machines.

0. A. Ananyeva



Apugmomemp «Coto3». CCCP, MocKaa. 30800 cyemHbIx U nuwywux MawuH [ocydapcmaeH- “Soyuz” adding machine. USSR, Moscow. Plant of Adding Machines
HO020 mpecma moyHol MexaHuKu. 1928—1929 2. [lonumexHuyeckul My3ell (Mocksa) and Typewriters of the State Precision Mechanics Trust. 1928—1929.
Polytechnical Museum (Moscow)



lyner IBM «Cetynb» —
eAUHCTBEHHOMN B Mupe
JBM na Tpounynoii noruke

IJNEKTPOHHAaA BbIMUCIIUTENBHAA TEXHMKA C MOMEHTA 3apOoXKAeHuA pas-
BMBasacb 04YeHb CTpeMuTesibHo. COBPEMEHHBIM LLUKOSIBHUKaM U CTyAeH-
TaM, *MBYLLMM B BEK MHOOPMALMOHHBIX TEXHOMOMMI, HaBepHoe, TPya-
HO NpeAcTaBUTb, YTO CO3AAaTesIN CaMbIX NEPBbIX KOMMbIOTEPOB YCMELLHO
pabotatoT cpeam Hac. Hukonaw Metposuy BpyceHuos (1925-2014) BHec
3HaYMTENbHbIN BKMNa B CTaHOBMIEHME U pa3BUTUE OTeYeCTBEHHOW Bbl-
YUCNUTENBHOM TeXHWKU. Pa3paboTaHHaA 1 MocTpoeHHas UM BriepBble Ha
6e31aMMnoBbIX 3MeMeHTax, eauHCTBEHHaA B Mupe TpomyHasa 3BM «Ce-
TyHb» CTafia NepBbIM KOMMbloTepoM AnA MHorux HUW u By3oB Haluen
CTpaHsbl.

B Hauvane 50-x rr. XX B. cpegu cneunanumcToB Mo BbIMUCUTENBHOM
TEXHUKE poaunacb MAaeA CO34aHWMA MasiblX 3SIEKTPOHHBLIX LMOPOBLIX
BbIYUCIIUTENBHBIX MaLUWH, NPUrOAHbLIX MO CTOMMOCTW, pa3MepaM U Ha-
OEHHOCTU ON1A UHCTUTYTCKMX nabopatopuit. Akagemuk C.J1. Cobones
OpraHusoBan creumasnbHbI ceMmHap o atol Teme. Ha HeM pasbupa-
/M HeQOCTaTKU CYLLLECTBYIOLLMX MALLMWH, NPOSYMbIBaIN CUCTEMY KOMaHL
W CTPYKTYpY (BMOCNeACTBMM Ha3BaHHY0 apXMUTEKTYPOI); paccMaTpuBan
BapUaHTbl TEXHUYECKOW peanu3auun, CKIOHAACh K MarHUTHBIM 3f1IeMeH-
TaM, MOCKOJIbKY TPaH3MCTOPOB eLle He 6bino, Npu 3TOM NaMnbl 3apaHee
UCKITIOUMIIY, @ CEPAEYHUKM U OMOabI PELLEHO bbI10 «40CTaTby U BCe CAe-
natb caMuM. 23 anpens 1956 r. Ha o4HOM U3 TaKMUX CEMUHAPOB bbina no-
CTaBfieHa 33afaya cosfaHuA Manown 3IBM, coopMynmpoBaHbl OCHOBHbIE
TeXHU4YecKne TpeboBaHuA. PykoBoauTeneM U BHavane eaMHCTBEHHbLIM
ncnonHuTeneM paspabotku Hoeol IBM 6bin HasHauveH H.M. Bpycen-
LoB, paboTaBLUMi B To BpeMA B CrieLManbHOM KOHCTPYKTOPCKOM 6topo
(CKB) np MocKoBCKOM rocynapCTBEHHOM yHMUBepcuTeTe UM. M.B. JToMo-
HocoBa (MI'Y). Peub Wwna o MaliMHe ¢ OBOUYHOM CUCTEMOW CUUCTIEHMSA
Ha MarHUTHbIX 31ieMeHTax. MonyynB JOCTYN B 3aKpbITylo nabopaTopuio
J1.W. TyteHmaxepa B UHCTUTYyTE TOUHON MEXAHWKU N BbIYUCIIUTENIBHON
TexHuKKn (MTMUBT), roe yre bbina co3gaHa ABonyHas 3BM Ha MarHuT-
HbIX 3/1eMeHTax, YYeHbI MpuLLen K BbiBOOY, YTO 3/IEKTPOTEXHUYeCKan
YacTb [aHHOM MallMHbl OKa3anacb cnaboit. OH o4eHb BLICTPO Haluen
cxeMy, B KoTopol 3¢pdeKT1BHO paboTanm Bce MarHUTHble CepAeYHUKM,
HO He 0JHOBPEMEHHO, YTO OYeHb MOAXOAMN0 ANA peanusauum Tpouy-
Horo Koga. H.I. BpyceHwoB nuweT: «O JOCTOMHCTBaAX TPOMYHOMO KoAa A,
KOHEYHO, 3HaJT U3 KHWUI, B KOTOPbIX B TO BpEMA eMy yAeNANn 3HauuTe b-
Hoe BHUMaHue». VIMeHHO Tora 1 Bo3HWKIA Uaes NpUMeHUTb TPOUYHYI0
CUCTEMY CYUCITIEHMA, NO3BOMABLLYIO CO3[aTb OYeHb MPOCTble U HafdeX-
Hble 3/IEMEHTbI, YMEHBLUNTb UX YUCII0 B MaLLMHe B CEMb pa3 Mo CpaBHe-
HUIO C 3/1IEMEHTaM, ucnonb3yeMbiMu J1.A. TyTeHMaxepoMm, cyLLleCTBEHHO
COKpaTWUTb TPeHOBaHUA K MOLLIHOCTU UCTOYHMKA MUTaHUA, K OTOpaKoBKe
cepaeyHUKOB 1 AnoaoB. A rnaBHoe — MoABMNACh BO3MOMHOCTb UCMOS1b-
30BaTb HaTypasibHOe KOOUPOBaHMe YMCes BMECTO MPUMEHEHUA NPAMOTo,
06paTHOro 1 JoMoSIHUTENTbHOIO Koaa.
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CONTROL PANEL OF THE
“SETUN” COMPUTER —
THE WORLD'S ONLY
TERNARY LOGIC COMPUTER

Since the moment of its inception, electronic computing equip-
ment has been showing an extremely dynamic evolution. It is prob-
ably difficult to imagine for modern students who live in the age
of information technologies that the developers of the world’s first
computers are successfully working amongst us. Nikolay Petrovich
Brusentsov (1925-2014) has made a significant contribution to the
development and evolution of domestic computing equipment. The
world’s only ternary logic computer “Setun” designed and built on
the basis of tubeless elements was the first computer for numerous
scientific research institutes and institutions of higher learning in
our country.

In early 1950s, computer specialists came up with the idea
to design small electronic computing machines suitable for insti-
tutional laboratories in terms of their cost, dimensions, and reli-
ability. Academician S. L. Sobolev organized a special seminar on
this topic. The seminar participants analyzed the drawbacks of
contemporary machines, discussed potential language codes and
structure (later labeled as “architecture”), and considered technical
implementation options while leaning heavily towards magnetic el-
ements since transistors were not available yet. They decided not
to use electronic tubes, but to purchase ferromagnetic cores and
diodes and built everything else themselves. On April 23, 1956, the
participants of one of such seminars were tasked with designing
a small-sized electronic computing machine and provided with its
principal technical requirements. N. P. Brusentsov, who at the time
worked at the Special Research and Development Bureau at the
Moscow State University named after M. V. Lomonosov, was ap-
pointed the head of the computer development group and — initial-
ly — the sole designer of the new machine. It was to be a binary log-
ic computer based on magnetic elements. Having gained access to
L. I. Gutenmacher’s classified research laboratory at the Institute of
Precision Mechanics and Computer Engineering where a binary log-
ic computer based on magnetic elements had already been created,
the scientist concluded that the electronic part of that machine was
inferior. He quickly came up with a scheme where all ferromagnetic
cores worked effectively but not simultaneously, which was very
suitable for the implementation of ternary logic. N. P. Brusentsov
wrote: “l knew, of course, about ternary logic because at the time it
was widely discussed in the books”. That is when he came up with
the idea to use ternary logic that made it possible to design very
simple and reliable elements, decrease the requisite number of
elements by seven times as compared to the number of elements
used in L. I. Gutenmacher’s computer, significantly lower the power

source capacity requirements, as well as the quality of ferromag-



Tpouyrslti anemeHm Manol 3BM «CemyHe»

Small “Setun” computer’s ternary element

Huronati llempoguy bpyceryos (1925-2014)

Nikolay Petrovich Brusentsov (1925-2014)
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MrY umeru M.B. JlomoHocoga. 1958 2. llonumexHuyeckuii My3eti (Mockea) research laboratory of the Moscow State University named after
M. V. Lomonosov. 1958. Polytechnical Museum (Moscow)



Mocne cTarkmpoBKkuM B nabopatopum UTMUBT BpyceHuoB paspaboTan
M cobpan cxemy TPOMYHOIO CyMMaTopa, KOTOpbIA Cpasy e U HaerHHo
3apa6otan. C.J1. Cobones, y3HaB 0 ero HamepeHuM co3nate 3BM c mc-
Mofib30BaHMEM TPOWYHOW JIOTMKK, MOAAEPHaNn 3aMbiCen U NMpeasioHmi
opraH13oBaThb npobneMHylo nabopatopuio no paspabotke 3BM. B 1958 .
COTPYAHMKM NabopaTopun CBOMMM pyKaMu U3roTOBWM NepPBbIiA OMbITHbINA
obpaseL, MalLMHbI. Bcero Ha OecAThI AeHb KOMMIEeKCHOM HanafKku oHa
3apaboTana, Takoe B NMPaKTUKe HanaguMKoB pa3pabaTtbiBaeMbIX B Te rofpl
MaLLWH cny4dunock Bnepsble. Mo npeanorkeHuio M.P. LLypbi-Bypbl MaLmny
Ha3Banu «CeTyHb» — MO Ha3BaHWIO peyky, BriagatoLLer B MocKBy-pery
HeZanexko oT MIY. Pa3paboTKy nporpaMMHoro obecrneyeHusa BO3raBui
E.A. Horones, B NoJYMHEHUM Y KOTOPOrO HaxOAWICA KOJSIEKTUB Mpo-
rpaMMMCTOB B cocTaBe 5—7 YenoBek. bnarofgapa vx TanaHTaM v BbICOKOM
paboTtocnocobHocT IBM «CeTyHb» 6bina ocHallleHa [o6poTHOM cucTe-
MO NPOrpaMMUPOBaHUA U HAbOPOM TUMOBbIX NPOrpaMM (BCEBO3MOXKHAsA
06paboTKa aKcnepuUMeHTasbHbIX AaHHbIX, SIMHENHas anrebpa, YMcieHHoe
MPOrpaMMMPOBaHKE U T.M.), YTO ObINIO BarKHENLLMM YCIOBUEM BbICTPOrO
M MPOOYKTMBHOMO OCBOEHMSA MalLMHbI MOJSIb30BaTENAMM.

MepBblIl cepuiHbIM 06paseL, MalLMHbI AeMoHCTpupoBanca Ha BOHX
W 6blN1 YOOCTOEH AMMIoMa NepBOM CTENeHN 1 60SIbLLIOM 30/10TOM Medasu.
Pa3paboTka «CeTyHM» 3aLLmLLEeHa OecATbI0 aBTOPCKUMU CBUAETENLCTBA-
mu. MoctaHoBneHnem CoemuHa CCCP cepuitHoe npousBoAcTBo 6bi1o
nopy4veHo KasaHcKoMy 3aBoJy MaTeMaTUYECKUX MaLLWH, BbINYCTUBLLIEMY
50 3BM «CeTyHb», 30 M3 HMX MUCNOSIb30BaNUCh B BbICLLIMX Y4ebHbIX 3a-
BegeHusax CCCP. MaluunHbl HafeHo M NPoayKTMBHO paboTanu Bo Bcex
KnuMaTtudecknx 3oHax CCCP. HenaHuA HanaguTb KpynHocepuiHoe npo-
W3BOACTBO Y 3aBofa He 6bi0o, Bbinyckanu no 15-20 MawwmH B rog. Beko-
pe 1 OT 3Toro oTKkasanuck: «CeTyHb» NocTaBnAnu 3a 27,5 Toic. pyb., Tak

netic cores and diodes. Most importantly, ternary logic made it pos-
sible to use natural encoding of numbers instead of direct, reverse,
and additional codes.

Having completed his internship with the L. I. Gutenmacher’s
research laboratory at the Institute of Precision Mechanics and Com-
puter Engineering, Brusentsov designed and assembled a ternary
adder that started working immediately and proved its reliability.
Having learned about his intention to design a ternary logic com-
puter, S. L. Sobolev supported his idea and suggested organizing an
experimental computer-engineering laboratory. In 1958, with their
bare hands, the laboratory workers assembled their first experimen-
tal computer. After only ten days of configuration, the computer was
able to operate thereby setting a record. M. R. Shura-Bura suggested
naming the machine “Setun” after the little river that merged with the
Moskva River not far from the Moscow State University. E. A. Zho-
golev headed the software development group that consisted of
5-7 individuals. Thanks to their talent and high productivity, “Setun”
was equipped with a solid and reliable software system and a set
of typical applications (experimental data processing, linear algebra,
digital programming, etc.), which was one of the most important
requirements designed to ensure that users learn how to use the
computer quickly and efficiently.

In 1961-1968, N. P. Brusentsov and E. A. Zhogolev developed
the architecture for a new machine that was named “Setun-70".
A vyear later, having slightly updated it, the developers turned it into
a structured programming machine. Regrettably, after “Setun-70"
had been created, Brusentsov's laboratory was deprived of the right
to participate in the development of computers due to the position of

IKxcnepumermareHeili obpasey Manol IBM «CemyHo»
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Experimental sample of Small “Setun” computer



YTO CMbIC/Ia OTCTaUBATb CIIULLIKOM AeLLeBYI0 MaLLKHY He 6b110. K MaLLmHe
MPOABWSIN 3HAUYUTENBHBIA UHTEPEC 3a pyberoM. BHeluTopr nonyymn 3a-
ABKM U3 pAda cTpaH EBponbl, HO HY 0Ha U3 HUX He bbina peannsoBaHa.

B 1961-1968 rr. H.I. bpyceHuos BMecTe ¢ E.A. HoroneBbiM pas-
paboTanu apxUTEKTYpy HOBOWM MalLMWHbI, Ha3BaHHOM «CeTyHb-70». Ye-
pes rof, cfierka MoAepHV3UPOBaB, ee cAenann MalUHOW CTPYKTypU-
pOBaHHOIro nporpaMMmnpoBaHnsA. K coxaneHuto, nocne cosgaHma IBM
«CeTyHb-70» nabopatoputo BpyceHL0Ba NULWIMAM MpaBa 3aHMMAaTLCA
pa3paboTKOM BbIYUCIIUTESIbHLIX MAlUMH M3-3a MO3WULUM HOBOMO PYKO-
BOACTBA, CYMTaBLLEro, YTo co3faHne 3BM He OonKHO BXOAUTL B chepy
OeATeNIbHOCTU YHUBEPCUTETCKOM HayKu. MawwmHa «CeTyHb» (3Kcnepu-
MeHTasbHbIM 06pa3eL, npopaboTaBLUMii 6e30TKasHO 17 neT) bbina Bap-
BAPCKM YHUUYTOXKEHa — ee pa3pe3anu Ha KYCKU U BbIBPOCUIIM Ha CBasIKY,
YOAnoCh COXPaHUTL TOMbKO NyNbT ynpaeneHuna. Manyio 3BM «CeTyHb»
3HaloT Bo BCceM Mupe. OOHUM M3 COBPEMEHHBIX OOCTUHEHUN CYUTAIOTCA
KoMnbtoTepbl ¢ PUCK-apxutektypolt (RISC — Reduced Instruction Set
Computer), T.e. MalUMHbI C COKpaLLEeHHbIM HabopoM KoMaHz (KaK npa-
BUNo, ux 6110 150). «CeTyHb» ¢ HAbOpPOM BCero NULUb U3 24 KOMaHA
obecreynBasna nosiHylo YHUBEPCabHOCTb M HECBOMCTBEHHbIE MalLMHAM
¢ PUCK-apxuTeKTypoi 3¢peKTMBHOCTb M yOo6CTBO NporpaMMUpOoBaHuA.
OcobeHHocT 3BM «CeTyHb» — TpoM4HaA CUMMETPUYHAA (C NOMOXK-
TeJIbHbIMU U OTPULLATENBHBIMU 3HaYeHUAMM Lndp) cucTeMa npeactaBne-
HWA YMCEN M KOMaH[, TpeX3HayHanA Noruka, CTpaHnyYHaA AByXypoBHeEBas
opraHusauma namATK, NoporoBan peanunsaumsa TPex3HaYHOM NOr1KK Ha
3/IEKTPOMAarHUTHBIX 3/1IeMeHTax — cAeNlaau ee HaLMOoHasbHbIM KymbTyp-
HbIM M Hay4YHbIM JocToAHneM Poccuu.

B 1995 r. H.IN. BpyceHuoB npucytcTBoBan B [ToniMTeXHUYECKOM My-
3ee Ha npe3eHTauun KHnrn b.H. ManuHosckoro «Mctopuma BelumcnmTens-
HOW TeXHUKM B Nvuax» (Kues, 1995), ogHa 13 rnaB KOTOPOM NOCBALLEHA
yyeHoMy. B anpene 1999 r. us Hay4yHo-uccnegoBatesibCcKon nabopa-
Topun 3BM darynsTeTa BIMUCIUTENIBHOM MaTeMaTUKM U KUOBEepPHETUKN
MIY uMm. M.B. JloMoHocoBa B [ToninTexHUYeCKnin My3ein NocTynuam nynst
Manon 3BM «CeTyHb», IBM «CeTyHb-70», @ TaKkKe OOKYMeHTasbHble
N M306pasuTesibHble MaTepuasnbl, MO3BOAMBLUME CO30aTb SKCMO3ULM-
OHHbIV KOMIJIEeKC, NocBALLeHHbIR H.M. BpyceHLoBy 1 ero pa3paboTKam.
Mynstr Manon 3BM «CeTyHb» ABNAETCA OAHUM U3 YHUKANbHbIX My3€eMHbIX
NpedMeTOB B 3KCMO3MLMM 3a51a NEKTPOHHBIX LUPPOBLIX BbIYUCIUTESTb-
HbIX MaLLWH.

M.3. Cmonesuukas

new management who believed that computer engineering was not
supposed to be part of university science. The “Setun” computer (the
experimental model that had operated reliably for 17 years straight)
was barbarically destroyed - it was cut into pieces and cast into trash
(only the control panel survived). The small-sized “Setun” computer
is known throughout the whole world. Computers with RISC ar-
chitecture (RISC - ReducedInstructionSetComputer), i.e. machines
with an abbreviated set of commands (there were 150 of them, as
a rule) are now considered to be one of the most advanced achieve-
ments in computer engineering. “Setun”, supplied with a set of only
24 commands, ensured complete universality, as well as efficiency
and convenience of programming that were not characteristic of
computers with RISC-architecture. The ternary symmetrical system
of representation of numbers (with positive and negative number
values) and commands, ternary logic, split-level paging system,
and threshold implementation of ternary logic on ferromagnetic el-
ements made “Setun” an invaluable asset of Russia’s cultural and
scientific heritage.

In 1995, the Polytechnical Museum hosted the presentation
of B. N. Malinovsky's book “Most Influential People in the History of
Computers” (Kiev, 1995). One of the book's chapters was dedicated
to N. P. Brusentsov who was one of the attendees at the presenta-
tion. In April 1999, the Computer Science Research Laboratory of the
Faculty of Computational Mathematics and Cybernetics of the Mos-
cow State University named after M. V. Lomonosov made a donation
to the Polytechnical Museum that included the control panel of the
small-sized “Setun” computer, “Setun-70", as well as documents and
graphic materials that made it possible to put together an exposition
complex dedicated to N. P. Brusentsov and his research achieve-
ments. The control panel of the small-sized “Setun” computer is
a unique museum item and an integral part of the Computer Hall
Exposition.

M. E. Smolevitskaya
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JNeKTpoHHo-
BbIYMC/IUTENIbHAA
MawuHa «MonHua»

MoOroToBKa MOMHBIX AaHHbIX 0718 CTpenbbbl 6aTapeit HaseMHoW ap-
TUANEpUn U, TeM boree, paKeTHbIX BOMCK BCerpa ABnAnacb Havbonee
OTBETCTBEHHBIM U TPYOOEMKMM MpoueccoM. B AuHaMMYHBIX ycnoBuAX
06LLeBOMICKOBOr0 60A aBTOMaTM3aLMA W, KaKk CrnedcTBue, COKpalleHue
BPEMEHM UMENIO peLlaloLLee 3HavYeHre AnS NoBbllleHUss 60eroToBHOCTU
CoBetckor apmun. K KoHuy 50-x rr. XX B. moABMnack BO3MOMHOCTb pe-
LLIEHWA 3TOW 33434 CPeACTBAMM 3/IEKTPOHHO-BBIYUCIIUTENBHOM TEXHUKM.

O6paseL, nepBoi OTeYeCTBEHHOM NonynpoBoaHWKoBon IBM cne-
LManbHOro HasHauveHus «MonHus» 6bin paspaboTaH W U3roToB/eH
KonneKkTMBoM HayuyHo-uccnegoBatensckon nabopatopumn N2 2 (HUI-2)
BoeHHoM MHKeHepHON apTuniepunckon akagemmm um. @©.3. [13eprkuH-
cKoro (HeiHe — BA PBCH unmMenu lMNeTpa Benukoro). Mpouecc cosnaHma
06pasua, 3aKa3uMKOM KOTOPOro BbICTYMW KOMaHOYOLWMI apTuine-
puen CoBeTckon apMum rmasHbIM Mapwan aptuinepun C.C. BapeHues,
KypMpOoBan HavanbHWK akageMun Mapwan aptunnepumn IO, OguHUeB.
HenocpencreeHHoM pa3paboTKOM 3aHMManuUCh: MOAMOIKOBHUK-UHMKE-
Hep B.A. JTocb (06LLaa KOHCTPYKLMA, CBepXornepaTUBHaA NaMsATb), CTap-
wue nenteHaHTbl K.K. ELWmH (ycTpoCTBO yrnpaBneHWA U CUHXPOHM3a-
umm), B.W. 3aposckuii (apupmMetuyeckoe yctpoiictso), U. LLieB4eHKo
(yCTpOWMCTBO MOCTOAHHOW MaMATH, NMHMK cBA3K), A.M. HapKos (anro-
puUTMM3aLma 3adav).

B coctaB Komnnekca «MonHWA», U3rOTOBNEHHOMO U OTNaXKeHHOro
B TeyeHue roga (c HoAbpAa 1959 no HoAbpb 1960 r.), BxoasaT 3BM u o
LLEeCTU SINHWIA CBA3U C NMPUEMHbIMUK YCTpoMCcTBaMU. BecHon 1961 r. Kom-
MeKc NpoLUen UCMbITaHUA B NPoBeAeHHbIX y4eHUAX MoCKOBCKOro BoeH-
HOIO OKpYra, NMoKa3aB OT/IMYHbIE pPe3ysibTaThl N0 TOYHOCTU, MOBUIBHOCTU
1 HafeXHocTW. BpeMA pelueHna 3agaum n nepefayn OaHHbIX 1A KOM-
nnekca «MonHuA» cocTaBnAno 4 cekyHOpl, NPy 3TOM 3afadva peluanacb
He L1l KOHKPETHOrO OpPYaMA UM MYCKOBOM YCTaHOBKM OMNepaTUBHO-TakK-
TUYECKMX paKeT, a ANA nogpasgesnieHns B LenoM. TOYHOCTb peLueHus
3afa4 OKasanacb BblLUe TOYHOCTW LUTATHbIX GaNIUCTUYECKMX TabnuL.
Macca 3BM coctaeuna 70 Kr npu rabapuTax, no3BosiABLUMX pa3MeLLeHne
B J1l060M TpaHCMopTHOM cpefacTBe. Macca npueMHbIX YCTPOWCTB, C KOTO-
PbIX JaHHble CYUTbLIBANM HAaBOAYMKM, cocTaBuna 5 Kr, uTo obecneynBano
OMepaTvBHOCTb pa3BepTbiBaHWA. YcTponcTBa becnepeboliHo paboTanu
Ha OTKPLITOM BO34yXxe Mpu NiobbIX MOFOAHLIX YCroBUAX. B pesynbrate
UCMbITaHWA U CMOTPA, NPOBEAEHHOr0 MUHUCTPOM 060POHbI MapLUasnioM
Cosetckoro Coto3za P.A. MannHoBCKUM, 6bI10 MPUHATO peLleHne 06 u3-
roToBfieHUn Manon cepumn 3BM. [opaboTaHHan ¢ y4eTOM MOCTYMMBLUNX
npeanoeHnin «MonHWA» nocnymna 6asoBoi Mofesnblo AnA co34aHuA
KoMnneKca «Onbxa». Ero nponssenu B KOIMYeCTBE TPeX IK3EMM/IAPOB Ha
3aBofe n/a 42 (r. Mowkap-0na) 1 HanpaBunn Ha yuebHbIi apTuiiepuii-
CKWI NONUIOH J1eHWHrpafcKoro BoeHHoro okpyra (r. Jlyra) ans npoxo-
OeHUA ganbHenwmnx ncnbitaHuii. B 1963 r. onbITHLINM 06paseL, KoMnekca
«MosHuA» 6bIn NepefaH Ha XpaHeHWe B My3eiHbI GoHA.

H.A. PozoxcaH
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“MoLNIYA”
COMPUTER

Preparation of comprehensive data required for operation of field ar-
tillery batteries, let alone rocket troops, has always been the most
important and labour-intensive process. In the dynamic conditions
of ground combat, automation played an important role in improving
the operational capability. At the end of the 1950s, it finally became
possible to handle this task using electronic computation machinery.

The model of the first soviet special designation computer
based on semiconductors, “Molniya”, was designed and assembled by
the specialists of Scientific Research Laboratory No.2 (SRL-2) of the
Military Artillery Academy named after F. E. Dzerzhinsky (currently
known as the Military Academy of Strategic Rocket Troops of Special
Designation named after Peter the Great). The machine was commis-
sioned by the chief artillery marshal of the Soviet Army S. S. Varent-
sev. The process of its development was supervised by the head of
the academy, artillery marshal G. F. Odintsov. The machine was de-
signed by the following individuals: lieutenant-colonel and engineer
V. A. Los (overall design, cache memory), first lieutenants K. K. Ye-
schin (control and synchronization mechanisms), V. |. Zarovsky (arith-
metic device), G. |. Shevchenko (permanent memory, communication
lines), and A. M. Zharkov (problem solution algorithms).

The “Molniya” complex, produced and configured over the
course of one year only (November 1959 — November 1960), con-
sists of a computer and up to six communication lines with receivers.
In the spring of 1961, when tested in training exercises conducted
by the Moscow Military District, the complex demonstrated excel-
lent results in terms of precision, mobility and reliability. “Molniya”
required 4 seconds to resolve a problem and transmit correspond-
ing data. It was able to resolve problems not for a single weapon or
rocket launcher, but for a subdivision upon the whole. The complex
was capable of resolving problems with higher precision than that
accounted for by ballistic charts. The computer weighed 70 kg and its
dimensions were such that it could be positioned in any vehicle. The
receivers used by weapon operators to read requisite data weighed
5 kg each and were therefore easy and quick to deploy. The devices
operated reliably in the field conditions regardless of the weather.
Based on the outcomes of the field tests and inspection conducted
by the Minister of defence, Marshal of the Soviet Union R. Ya. Ma-
linovsky, the decision was made to manufacture a small series of
the “Molniya” complex. Improved in accordance with the previously
received feedback, “Molniya” served as the base model for the devel-
opment of the “Olkha” complex. This machine was built in three cop-
ies at the post office plant No.42 (Yoshkar-Ola) and was forwarded to
the artillery training facility of the Leningrad Military District (Luga)
for field-testing. In 1963, the experimental model of the “Molniya”
complex was submitted to museum for safekeeping.

N. A. Rogozhan



InekmpoHHo-Bbl4ucUMenbHas MawuHa «MonHusy. CCCP, Mockea. HayyHo-uccnedosa-
meseckaa nabopamopus N° 2 (HW/1-2) BoeHHol uHxceHepHol apmunnepulickol akadeMuu
um. @.3. [1sepucurckozo. 1960 2. Mysel ucmopuu BoerHoli arademuu PakemHbix 8olicK
cmpameau4ecK020 Ha3Ha4eHus uMeHu [lempa Benukozo (2. Mockaa)

“Molniya” computer. USSR, Moscow. Scientific Research Laboratory
No.2 (SRL-2) of the Military Artillery Academy named after

F. E. Dzerzhinsky. 1960. History Museum of the Military Academy
of Strategic Rocket Troops of Special Designation named after Peter
the Great (Moscow)
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lipecbpasoBatens
HanpAXeHUA CeNbCHHOB
B KOA

21 pexabpa 1973 r. 6bin 3anyLLeH nepBbiv 650K JleHnHrpagckon A3C —
peakTop 605bLLION MOLLIHOCTM KaHanbHoro Thna (PEMK), aB 1976 1. ony-
6711MKOBaHO ero OTKPbLITOe onuncaHue. B HEM 0Ka3anocb MHOMO TeXHWUYe-
CKWUX peLLEeHuit, KoTopble 6bIN NPeaMeTOM Hay4YHO-MCCIe40BaTeNIbCKOM
paboTkl NpenoaaBaTenen, acCNMpaHToB U COTPYAHMKOB Kadenpbl aBToMa-
TUKK U TeneMexaHuku MUOWU, npusnederHon B 1961-1963 rr. K cosna-
HUIO CUCTEMBI ynpaBneHna u 3awmutel (CY3) gns 6ydywe2o 6onbLuoro
A0epHOro peaktopa Ha ocHoBe bydyuwjel 6onbluot IBM. OOHUM M3 HUX
oka3arncsa NMHCK, npeobpasyoLwuii HanpsAMKeHUA B YACSIOBOM Ko B Ceslb-
CUHHOW nepefaye yrna. OH cocTouT U3 AByx 6510K0B — TpaHcdopMaTop-
HO-TPaH3MCTOPHOMO Npeobpa3oBaTeNA HANPAKEHU B LIUKITUYECKUA Ko4
(MHCK-1) 1 normyeckoro npeobpasosaTena LMKIMYECKOro KoJa B ABO-
nyHbIN (MHCK-2).

Mpu coszpanumn undposon CY3 HeobxoamMo 6bi10 NpeobpasoBaTb
MONOXEHME PETYIMPYIOLLLETO CTEPHHA ALEPHOr0 peakTopa B LudpoBoi
Kod. PaspaboTaHHble K 1961 r. aHanoro-undpoBsble nNpeobpasosaTesnu
yron-Kog pabotanu oT cobCTBEHHbIX MepBUYHbLIX MpeobpasoBartesieit
yrina noBopoTa B 3/IeKTPUYECKME CUrHanbl (MOBOPOTHLIM TpaHcopMaTop,
KoAupyloLme AUCKK 1 T.0.). Vx ncnonb3oBaHue TpeboBasno cyLLecTBeH-
HOW nepepaboTKM KOHCTPYKUMM cepBonpuBoda. Maea ucnonb3oBatb
B Ka4yecTBe UCTOYHMKA 3NEKTPUYECKMX CUrHanoB 06 yrie nosopoTa Ha-
npseHun ¢ TpexdasHblX 06MOTOK CefIbCUHHOM Napbl B MHOMKATOPHOM
pemMe No3BONUAA pPeLLnTb NPobreMy Nnosy4YeHUs KaueCTBEHHO HOBOW
UMdpoBOM MHGOPMALMM OT YyiKe UMEIOLLMXCA OaTYMKOB yrila NoBOpoTa
6€3 M3MeHeHUs KOHCTPYKLMM CEPUMHOT0 CEPBONPUBOAA PEryIUPYIOLLMX
CTEPHKHeN AOepHOro peakTopa.

OpurnHanbHbIM cnocob GopMMpOBaHNA KOOUPYIOLLMX HANPAHKEHWIA
(aBTopcroe ceupeTenbctBo N2 158221 ot 1962 r.) aBTop U306peTeHnA
acnupaHt MUOU I H. AnekcakoB peanunsosan B Buae TpaHchopmaTop-
Ho-TpaH3ucTopHoi cxeMbl (IH. Anekcakos. [lpeobpasoBatenb yrna
noBopoTa B YMCIIOBOM KOO B CeNbCUMHHOM nepepade yrna. MHTulO
FocMHTU N2 4-64-324/8. M., 1964). IMeHHo 3Ta cxeMa bblna BOCMpo-
nssegeHa BHUN3M B 6noke MNMHCK B CY3 «CKAJ1A» sgepHoro peaktopa
Ha JleHnHrpagckor A3C B 1973 1. MNpowrana ycnelwHyio anpobaumio, NMHCK
6b171 BRITI0YEH 6€3 KaKux-nnbo n3aMeHeHui B coctaB CY3 Bcex peakTopoB
Tmuna PBEMK Ha JleHuHrpagckon, Kypckoi, CMoneHcKon 1 YepHobbib-
ckon A3C.

B 2004 r. sk3emnnsap MHCK (N2 8906003) c Kypckon A3C, nsgenve
13 Manon cepwuu, noctynun B Mysen uctopum MUON. NMHCK okasanca
B uncrne nepsbix AL, Halwedwnx npuMeHeHWe B aTOMHOW 3HepreTuKe
1 BHECLLMX CBOM BKNaf B pa3sutue umoposbix CY3, M 06BeKTUBHO Npe-
CTaBnAeT nepenoBon ypoBeHb TexHUKU AL 1960-x rr. OH neperkun
MHOIO MOKOJIEHWI NIEKTPOHHOM TEXHMKM M MPOLOSKAET HAOEHHO pa-
60TaTb B COCTaBe COBPEMEHHOI0 MUKPOMPOLLECCOPHOro nokoneHna CY3
A3C. B nocnegHent paspabotke BHUNIM «CKAJTA-MUKPO» (1-i 6noK
Kypckon A3C, 2002) NMHCK 3ameHeH coBpeMeHHON MMUKPO3S1IEKTPOHHOM
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SELSYN VOLTAGE TO
CODE TRANSFORMER

The first power block of the Leningrad Nuclear Power Plant rep-
resented by a high-capacity pressure-tube reactor was launched
in operation on December 21, 1973. Its open description was first
published in 1976. It turned out to have incorporated a large num-
ber of technological solutions that had been the subject of scientific
research work of the teachers, graduate students and researchers
from the Automatics and Telemetry Department of the Moscow In-
stitute of Physical Engineering that in 1961-1963 was involved in the
development of the protection control system (PCS) of a future big
nuclear reactor based on a future big computer. One of those ad-
vanced technological solutions was represented by a selsyn voltage
to code transformer that converted voltage to numerical code in sel-
syn train. It consists of two blocks — a transistor voltage to cyclic
code transformer (SVCT-1) and a logical cyclic code to binary code
transformer (SVCT-2).

When designing a numerical protection control system (PCS),
it was necessary to convert the control strip’s position to numerical
code. The analogue angle-code converters designed by 1961 oper-
ated from their own primary angle to voltage transformers (variable
transformer, encoding disks, etc.). Using them required a significant
overhaul of the servomotor’s design. The idea to use selsyn pair’s
three-phase winding in indication mode as the source of electric
signals communicating the voltage turn angle helped resolve the
problem of procuring qualitatively new numerical information from
already existing turn angle sensors without the need to modify the
design of the serially produced control strips’ servomotor.

The inventor, G. N. Alexakov, an MIPE graduate student, imple-
mented his original encoding voltage generation method (copyright
certificate No.158221 of 1962) in the form of a transistor-transform-
er scheme (G. N. Aleksakov. Turn angle to numerical code converter
in selsyn train. PNTiPO GosINTI No.4-64-324/8. M., 1964). It is this
scheme that was replicated by the National Scientific Research Insti-
tute of Computer Engineering when designing the SVCT block for the
“SKALA”" PCS of the nuclear reactor at the Leningrad Nuclear Power
Plant in 1973. Having successfully completed all requisite tests,
the SVCT was integrated without any modifications into the PCS of
all pressure-tube reactors at the Leningrad, Kursk, Smolensk and
Chernobyl nuclear power plants.

In 2004, an SVCT (N0.8906003) from the Kursk Nuclear Power
Plant, a small series item, was handed over to the MIPE History Mu-
seum. The SVCT was one of the first analogue numerical converters
(ANC) used in nuclear power production that contributed to the de-
velopment of numerical PCS, and it objective represents the cutting
edge of the ANC technology of the 1960s. It has survived several
generations of electronics and continues to operate reliably at nucle-
ar power plants as part of the modern microchip generation of PCS.
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[peobpazosament HanpsaxceHus cenbcuHo 8 Kod (IHCK). CCCP, Mockea. 3xcnepumer- Selsyn voltage to code transformer (SVCT). USSR, Moscow.
masneHelli 3a800 BHUN3IM. Asmop I".H. Anexcakos. 1973 2. My3eli ucmopuu HayuoHansHo2o Experimental plant of the National Scientific Research Institute of
uccnedosamesbcKo20 AdepHo20 yHusepcumema «MUOU» (Mockaa) Computer Engineering. Designed by G. N. Aleksakov. 1973. History

Museum of the National Nuclear Research University (Moscow)



cucteMon. B 6nmsKon nepcrnekTee HoBaA CY3, coxpaHuB obLume NpuH- In the latest solution designed by the National Scientific Research

Lunbl, NpeBpaTuUT TeXHU4YeCKne peLeHnA, UCNosib30BaHHbIe B CTapbIX CU- Institute of Computer Engineering (Block No.1 of the Kursk Nuclear

cTeMax, B 4OCTOAHNE UCTOPUU HAYKN U TEXHUKN. Power Plant, 2002) the SVCT was replaced with a modern microelec-

tronic system. In the nearest future, a new PCS, while retaining the

I-H. AneKcakos o . . .
general operating principles, will turn the technological solutions of
the previous generations into historical heritage of technological and
scientific development.

G. N. Aleksakov

labpuane Hukonaesuy Anexcakos
(1934-2007)

HOMHTET MO AENAM HIOEPETEHMA H OTHPRITHEA |||
nps COBETE MRHHOTPOB GOCP Gabriel Nikolayevich Aleksakov (1934—
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HakonuTtenob 6onbiuoif
naMATH Ha GeppuToBbIX

MUKpocepaeyHukax IBM
M-10

MNepBan oTeyvectBeHHanA cynep3BM M-10 ¢ o4eHb BbICOKMM BbiCcTpoaen-
cteueM (5 MAIH onepaumit B ceryHay) 6bina co3faHa B 1971 r. Konnek-
TMBOM Hay4Ho-uccnenoBaTenibCKoro MHCTUTYTA BbIMUCIIUTESTBHBIX KOM-
nnexkcos (HUMBK) nog pyKoBoACTBOM OOHOIM0 M3 OCHOBOMOJIOMHMKOB
OTEYECTBEHHOW BblYMCNIUTENbHON TexHUKM M.A. KapueBa (1923-1983).
HecMoTpa Ha cyLecTBeHHoe OTCTaBaHWE COBETCKOM 3/1eMeHTHOM 6a3bl,
Kapuey y*<e B Te rogbl yaanock cosgats cynep3BM, npeBocxoamBLLyto
B TEYEHME HECKOSbKMX J1IeT Hambosnee MoLLHble 0TeYeCTBEHHbIEe U 3apy-
6erHble 06pasLbl 33 CYET OPUrMHASIBHBIX CTPYKTYPHBIX U apXUTEKTYp-
HbIX PELLEHWI, BarKHENLLUM U3 KOTOPbIX 6bl10 BBEAEHWE B COCTaB MaLLM-
Hbl BHYTPEHHeW «60sbLLION NaMATU».

Hakonutenb 6onbluont namatu (HBM), onepaTuBHOM naMATU 2-ro
YPOBHSA Ha GeppuUTOBLIX MUKpPOCEPAEYHUKAX, ABMAETCA OCHOBHbBIM 3/ie-
MeHTOM ycTpowcTea b1 3BM M-10. C ero npumeHeHneM Havanocb HOBOE
HanpaBfieHWe B OpraHv3auun onepaTuBHoOM namATu cynep3BM, npegn-
Ha3Ha4YeHHOWM O/1A CUCTEMbI NpeynpeXaeHUA 0 PpaKeTHOM HanageHuu,
a TaKkme On1a obLiero HabniogeHVsA 3a KOCMUYECKMM MPOCTPAHCTBOM.
HeobxogMmas eMKocTb U bbICTPOOENCTBME BHYTPEHHEN naMATn obe-
CneyvrBanmCb MMEHHO ee nepapXxn4eckM noctpoenHmeM. B 70-e rr. XX B.
3Ta eMKOCTb MpY UCMOJIb30BaHUN CEPUMHBIX 0TeYeCcTBEHHbIX peppuTo-
BbIX MUKPOCEPAEYHWMKOB U MOMYNpPOBOAHUKOBBLIX NMPUOOPOB Oblna MaK-
cuMasnbHO Bo3MoXKHOMW. NMonHaAa eMKocTb Bl coctaBuna 4 MéaiTa, yto
MoYT BABOE MPEBbILLANIO EMKOCTb 60/bLLION heppuUTOBOMA NaMATU GuUp-
Mbl «Ampex» (CLLUA) 1 3HauMTesIbHO NpeBbILLano 0bLLYI0 eMKOCTb BHY-
TpeHHen namATn IBM «Cray» (CLUA), npeTeHnoBaBLUel Ha 3BaHWe ca-
MO0 MOLLHOIO CyrnepKoMmbloTepa B Mupe. PaspaboTka cynep3BM M-10
B OCHOBHOM ABJIAETCA OPUrMHaNbHON. PALO CTPYKTYPHbIX, TEXHUYECKUX
N KOHCTPYKTUBHBIX peLleHNI 3aLLMLLEeHbl aBTOPCKMMU CBUOETENIbCTBaMU
CCCP Ha n306peTeHUss U NpoMbILLIeHHble 0bpasupl. B yacTHocTH, co-
TpyaHukn HAMBK A.A. Kpynckuin n A.A. JlecHunkos nonyuunu Ha HBI
aBTopcKoe cBugetensctBo N2 329578 c npuoputeTom o1 13 niona 1970 .
B 1978-1979 rr. 6bino paspabotaHo MoauUULMPOBaHHOE YCTPOM-
CTBO HakonuTtena 6onbloi namat BMN-M gna MogudmKaumMm mMalLnHbI
M-10M. HoBoe ycTporcTBO 6bIN0 TakMKe CAenaHo Ha TepMOCTabUIbHBIX
deppuToBbIX MUKpocepaeyHuKkax M1040M-2K1658 (2,4BT-4) HeckonbKo
MeHblUero pasMepa. Matpuubl BIM-M 6binn 6onblwero ¢opmMata, YeMm
B HBI, oTnnyanmch KOHCTPYKTUBHO W 6bInn cobpaHbl No ABYXNPOBOAHOM
cucteme 2,5D/2W.

Hakonutenb 6onblwon namatn 3BM M-10 n ero Mogudukauma
BM-M 6611 1 ocTalTCA [0 HAcTOALLEro BPEMEHU CaMbiMU 60MbLIMMU
Mo eMKOCTU GeppUTOBbLIMM 3aMOMUHAIOLLLMMUN YCTPOMCTBaMM B MUpe. Ux
BK/loYeHue B coctaB 3BM M-10 n M-10M no3Bonuso cyLecTBeHHO Mno-
BbICUTb GYHKLIMOHASbHBIE Y apXUTEKTYPHbIE BO3MOMHOCTM 3TUX MaLLIMH.

A.A. Kpynckud, B.C. MyxmapynuH, M.3. Cmonesuykas
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M-10 SUPERCOMPUTER'S
LARGE MEMORY

STORAGE DEVICE

ON FERRITE MICROCORES

The first domestic supercomputer M-10 with a very high processing
speed (5 million operations per second) was designed in 1971 by the
Scientific Research Institute of Computer Complexes (SRICC) under
the supervision of the outstanding designer and one of the founding
fathers of domestic computers M. A. Kartsev (1923-1983). Despite
the fact that domestic hardware technology was lagging significantly
behind, Kartsev was able to create a supercomputer that for a num-
ber of years exceeded the most powerful domestic and foreign ana-
logues due to its original structural and architectural solutions. One
of the most important of those solutions was implementation of the
“large memory” concept as part of the machine’s composition.

The large memory (second-level random access memory) stor-
age device on ferrite microcores is one of the key components of M-10
supercomputer large memory. Its application started a new direction in
organizing the random access memory component of the supercom-
puter designed to serve as part of the missile attack warning system
and general observation of space. The internal memory’s requisite cap-
acity and response speed were ensured by its hierarchical organization.
Back in the 1970s, this was the maximum possible capacity used in do-
mestic serially produced ferrite microcores and semiconductor-based
devices. The full capacity of the large memory block amounted to 4 Mb,
which was twice the capacity of the large ferrite memory block manu-
factured by “Ampex” (USA) and significantly exceeded the total capacity
of the internal memory block of the ever “Cray” computer (USA) that
claimed to be the world's most powerful supercomputer.

The M-10 supercomputer is fully original. A number of struc-
tural, technological, and constructive solutions are protected with
USSR invention and utility model certificates. In particular, the SRICC
employees responsible for the development of the M-10 large mem-
ory storage device, A. A. Krupsky and A. A. Lesnikov, were issued
with a priority copyright certificate No.329578 on July 13, 1970.
A modified large memory, BP-M, was designed in 1978-1979 to be
used in the upgraded version of the M-10 supercomputer, M10-M.
The new large memory storage device was built on the basis of
M104P-2K1658 (2.4VTT-4) heat-resistant ferrite microcores of
a slightly smaller size. The BP-M matrixes were larger than NBP,
structurally different, and assembled based on the 2.5D/2W twin-
wire system.

The M-10 supercomputer’s large memory storage device and
its PB-M modification were and still are the world's largest-capacity
ferrite memory devices. Their integration into the M-10 and M10-M
supercomputers made it possible to significantly augment the func-
tional and architectural capacities of these two machines.

A. A. Krupsky, V. S. Mukhtarulin, M. E. Smolevitskaya
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«Apron-16» —
cneuuanu3upoBaHHas
JBM KocMuyecKoro
Ha3HavyeHun

lNepBoi oTe4ecTBeHHON 6OPTOBOM LMPPOBON BbIYMCIUTENBHON MaLlm-
HOW, MoneTeBLUEN B KOCMOC M obecrneymBLLEN BbINOSIHEHWE MPOrpamMMbl
«30HO» — 06neT 1 dpoTorpadupoBaHne NOBEPXHOCTM JTyHbI C BO3BpaLLLe-
HMEeM KoCMUYecKoro annapataHa 3emnio — 6bina BLIBM «AproH-11C». OHa
MOJIOXKMIIA HA4arno CO3LaHMI0 CeMencTBa «AproH», BKIOYaloLLIEMY OKOSI0
40 6a30BbIX YHUPULMPOBAHHBIX MEXBUOOBbIX 3/IEKTPOHHbLIX MaLLUMH. Bop-
TOBOW UMPpoBol BbluMcUTeNbHBLIM KomnneKe (BLIBK) «AproH-16» aAB-
NAETCA YHUKaNbHOM cneuyanusnposaHHon 3BM, npegHasHavyeHHoW anA
BbIMOSIHEHWNA BbIYUCIIUTENBHBIX OnepaLmi, obMeHa nHdopMaLmert ¢ npu-
6opamu, cucTeMaMK, annapaTypori KOCMUYECKUX Kopabrien U CTaHLuiA,
a TaKKe C Ha3eMHbIM UCMbITaTeNbHBIM 060pYL0BaHMEM.

Bnepsble B BLIBK «AproH-16», cozgaHHoM ana gnurensHon pabo-
Tl 6€3 peMoHTa, peanu3oBaHa TPOMPOBaHHAsA CUHXPOHHAA CTPYKTypa
C MYNLTUMNJIEKCUPOBAHHBIMU MarKOpUTapHbLIMW KaHanamu, T.e. 0QHOBpe-
MeHHO paboTatoT 3 npoueccopa, 3 onepaTMBHO-3aMOMUHAIOLLMX YCTPOM-
cTBa, 3 apUPMETMKO-NOrMYeCcKMX YCTPOMCTBA, KOTopble B Ciyyae He-
0b6xoaMMoCTU 3aMeHAlT Opyr apyra. «AproH-16» paspabartbiBanca Ha
MOHOJIUTHBIX MHTErpasibHbIX CXemax, 06nafaBLUMX BbICOKOWM HageHo-
CTblO, PaAMaLMOHHOM CTOMKOCTBIO M MOBbILLEHHOM MOMEX03aLLMLLLEeHHO-
CTbi0, C MPUMEHEHMEM BbICOKOHAAEHHbBIX MHOIOC/TOMHBIX MeYaTHbIX nart.
Boictpogerictaue BLIBK coctaBnsno 200 Teic. on./c, 06beMbl pepprToBOM
namsaTK nepBbix 06pa3uos: 03Y — 6 K6awTt, MN3Y — 144 KbanT; Macca
nsnenua — 68 Kr, notpebnsaeMas MowHocte — 300 BT.

BLIBK «AproH-16» cTan 0CHOBHbIM KOMIMOHEHTOM CUCTEM yrpaBsie-
HMA 0718 KOCMUYeckux Kopabnen «Coto3», «[lporpecc», opbuTanbHbIX
cTaHumi «CanioT», «AnMas» 1 cTaHumm «Mup», Ha KoTopol oH 6e30TKasHo
pabotan 6onee 14 net 6e3 NpoduNaKTUKM U peMoHTa. «AproH-16» 6bin
paspaboTaH HAW aneKkTpoHHbIX MaLmH (¢ 1986 r. — HUAW «AproH», r. Mo-
CKBa) M PaKkeTHo-KocMmMYecKon Kopriopaumen «3Heprus» um. C.IM. Kopo-
néea. C 1974 r. MoCKOBCKWM 3aB0/J0M CHETHO-aHaNUTUYECKMX MaLLH UM.
B.[l. KanmbiKkoBa 6k1r10 BbinyLueHo 380 06pasL,oB — peKopaHbli rMoKasa-
Tenb anA bLIBM KocMmnyecKkoro HasHayveHuA. BbicokoHaaeHanA CTpyKTy-
pa KoMMeKca B MoaMdumLmpoBaHHOM Buae bbina ucnonb3osaHa B BLBK
«AproH-17», oTnMyaBLLEMCA BbICOKOW pafMaLMOHHOM CTOMKOCTBIO anmna-
patypbl. OH BbinycKancaA ¢ 1978 r. n npuMeHANcA B HepLIManbHOM CUCTEME
yrpaBneHUa paKeTon KOMIIeKCa NPOTUBOPAKETHON 060POHbI.

BLBK «AproH-16» noctynun B lNonutexHnyeckmin Mysen 13 LleHTpa
ynpaeneHna nonetamm PakeTHO-KOCMUYECKOW Kopropauun «3Heprus»
nM. C.IMN. Koponésa. Ero yHWMKanbHOCTb Kak eOMHCTBEHHOIO B UCTOPUU
MMPOBOM KOCMOHABTMKM KOMMbIOTEPA, HE WUMEBLLETO Ha MPOTAXMEHUU
33 net GyHKLUMOHABHBIX 0TKA30B NPW LUTATHOM 3KCMJTyaTaLmMmn B cocTa-
BE KOCMUYECKUX 06EKTOB, NoATBepHKAeHa U cneumanuctamm HACA.

B.U. LLImeliHbepe, M.3. CMoneauykas
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SPECIAL SPACE-
DESIGNATED
“ARGON-16"

COMPUTER

“Argon — 115" was the first domestically designed and manufac-
tured onboard computer that flew into space and ensured the im-
plementation of the “Zond” programme that entailed orbiting and
photographing the surface of the Moon. It started the “Argon” family
that consisted of approximately 40 basic standardized cross-species
computers. The “Argon-16" onboard computer is a unique special-
ized computer designed to perform computing operations, exchange
information with device, systems, and equipment of soviet space-
craft and stations, as well as relevant ground equipment.

The “Argon-16" computer, designed to be able to operate
over extended periods of time without maintenance or repairs, was
built using a triple synchronous structure with multiplexed majority
channels, i.e. it entailed simultaneous operation of three processors,
three RAM drives, and three arithmetic logic units that were able to
replace each other if necessary. “Argon-16" was based on monolith
TTL integrated circuits, resistant to radiation and radio interference
and equipped with highly reliable multilayer printed circuit boards.
The processor was able to perform 200 thousand operations per
second; the ferrite memory drives had the initial capacity of 6 Kb
(RAM) and 144 Kb (ROM); the machine weighed 68 kg and consumed
300 W of power consumption.

The “Argon-16" onboard computer eventually became the
principal component of the control systems for such spacecraft as
“Soyuz” and “Progress”, as well as “Salyut”, “Almaz” and “Mir” orbital
space stations. The “Argon-16" computer installed on the “Mir” station
operated for 14 years straight without maintenance and repairs. “Ar-
gon-16" was designed by the Scientific Research Institute of Electronic
Machines (known as “Scientific Research Institute “Argon” since 1986,
Moscow) and S. P. Korolyov Rocket and Space Corporation “Energi-
ya". Since 1974, the Moscow Plant of Adding and Analytical Machines
named after V. D. Kalmykov has manufactured 380 specimens — a re-
cord number for onboard computers of space designation. A some-
what modified version of its highly dependable structure was used in
the “Argon-17" computer that was known to be extremely resistant to
radiation and capable of operating in the conditions of nuclear detona-
tion. It has been manufactured since 1978 and used as part of the in-
ertial control system of antimissile missiles. The “Argon-16" onboard
computer was handed over to the Polytechnical Museum by the Mis-
sion Control Center of the S. P. Korolyov Rocket and Space Corpora-
tion “Energiya”. Its unique nature as the only computer in the history
of global space exploration that never failed during its 33 years in op-
eration on board spacecraft has been confirmed by NASA.

V. I. Steinberg, M. E. Smolevitskaya



=4l
CmaE
R 1L O

bopmosoli yugposoli serucumeneHelli Komniekc bLBK «ApaoH-16». Poccus, Mockaa. “Argon-16" onboard computer. Russia, Moscow. Moscow Plant of
MocKoacKuli 30800 cHemHO-aHanUMUYecKux MawuH uM. B.[]. Kanmelkosa. 1993 2. llonu- Adding and Analytical Machines named after V. D. Kalmykov. 1993.
mexHuyecKul my3el (Mockaa) Polytechnical Museum (Moscow)



Kubepneruyeckan
Mogenb «Yepenaxa»

AHMUNACKMIA MHMKeHep 1 ncuxuatp [pen YonTep, pykoBoauTenb 1ccie-
[oBaTesibCKo flabopatopumn HeBponoruyeckoro uHcTUTyTa B Bpuctone,
04HUM 13 nepBbIx B 50-x rr. XX B. NOCTPOUS CEPUI0 SNEKTPOHHbBIX 3Be-
PYLLEK, AEMOHCTPMPOBABLUMX HE TONBKO 3aJI0MKEHHbIE B KOHCTPYKLMIO
«MpOrpamMMHbIe» OeNCTBUSA, HO U Boriee CNoMKHOe CBOMCTBO — «MoBede-
HWe». K aHanornyHeIM ycTpomcTBaM 0THOCUTCA U KUbepHeTUYecKan Mo-
Jenb «Yepenaxa», paspaboTaHHas B 1956 . KaHAMOATaMU TEXHUYECKMX
HayK P.P. BacunbeebiM 1 A.M. MeTpoBckmM B JlabopaTopum crnegsaLmx
cucteM NHcTuTyTa aBToMatukm 1 TenemMexaHuk AH CCCP (HbiHe UHCTUK-
TyT npobnem ynpaeneHus PAH).

CxeMa yCTpoWCTBa NOCTPOEHa TaKMM 06pa3oM, YTO MOUCK UCTOUHM-
Ka CBeTa OCYLLLeCTBNAETCA NEPUOONHECKUM U3MEHEHWEM HanpaBfieHNA
OBUXEHUA «depenaxu». Yepes onpenesieHHble MPOMEKYTKU BpeMeHu
MeHAETCA MOJIoKEHME PyNeBOro Kosleca — «MpAMO» U «Hanesox». B ciy-
Yyae CTONKHOBEHWA C MPEenATCTBUEM CpabaTbiBaeT KOHTAKTHbIN AATUMK
W BKJIIOYaeTCA nmporpaMma obxoda NpenATCTBUS — [OBUMKEHWe Hasag
C 0HOBpEMeHHbIM MOBOPOTOM, 3aTeM BHOBb MPOLOSKAETCA ABUHKEHME
Brnepes. Kak TonbKo Ha $poTo3neMeHT nonagaeT nyy cBeTa 40CTaTOuHOM
APKOCTK, MeXaHW3M MOBOPOTa OTKITIOYAETCA, U «4epenaxa» HarnpasniAeT-
CA NMPAMO K UCTOYHMKY cBeTa. B cxeMy «4epenaxu» BKoYeH MUKPODOH
C ycunuTeneM — «4yepenaxa» CAbILUWUT CBUCT OnpeaeneHHoN BbICOTbI,
3aCTaBNAIOLLMIA ee Ha KOPOTKoe BpeMA 3aMepeThb, Nocsie Yero npepBaH-
Hoe OBWXeHWe NPOLOoSHKaETCA.

C noMoLLblo «OpraHoB YyBCTB» — KOHTAKTHOIO A4aT4yMKa, BOCNpu-
HMMaIoLLLero CTOSIKHOBEHWE C MpenATCTBUEM, U MUKpOodOHa, pearupy-
foLLLero Ha 3BYK BbIOPAHHOM 4YacToThl, @ TakrKe 6/10Ka namMATM — BoOC-
NpoM3BOOATCA pa3Hble MOAENM MOoBeAeHUA «Yepenaxmu». Ecnm BHelHKe
pasgpaxuTenn BO3OEeNCTBYIOT MO OTAENbHOCTU, Karabl U3 HUX Bbl-
3blBaeT CBOIO peakuuio: 06xofn MpenATCTBUA UM KPaTKOBPEMEHHYIO
0CTaHOBKY. Ho npu co4eTaHnM Tofn4Ka M 3ByKa HECKOJSIbKO pa3 noapan
B 6110Ke NamMATH GUKCUpyeTCA NOBTOPEHME 3TOro $aKTa, «depenaxax» Ha-
YMHaeT pearnMpoBaTb OOMHAKOBO M Ha 3BYK, U Ha TONYOK, T.e. BK/loYa-
eTcA nporpaMMa obxopa npenATcTBUA. 3TOT NPOLLECC aHanornyeH Bbl-
paboTKe ycnoBHOMO pedrieKca y *MBOro cyLecTa. Ecnuv e coyetaHue
3BYKa U ToN14YKa nocsie BbipaboTku «pedrekca» bonblue He MOBTOpAETCA,
«4epernaxa» BHOBb «3abblBaeT» 0 CBA3W [OBYX CUIHANoB W pearuvpyet
Ha 3BYK, KaK ¥ nperae. IneKTpuyeckasa cxema yssa naMAaTv COOepHuT
TennoBoe pene. [py1 04HOBPEMEHHOM OeNCcTBUM CUrHana npensaTcTBMA
M 3BYKOBOIO pa3gparkuTenA BKIYAeTCA ModorpesaTtesib TEMJ0BOro
pene; nocne HeCKONMbKMUX TakMX COBMAfAEHUM OHO MOAOKJYAEeT KaHan
3BYKa K CXeMe OCTaHOBKM XO[0BOr0 ABWUIraTesis; 3aTeM KOHTaKTbl pene
OCTbIBAIOT U pa3MblKatoTcA.

KnbepHeTnyeckasa mMogenb «Yepenaxa» 13 cobpaHua lNonutexHu-
YecKoro My3ef — eAMHCTBEHHAsA U3 BbIABNEHHbIX YCTPOMCTB NoJ06HOro
pona, ee co3daHWe OTHOCUTCA KO BPEMEHW MOABNIEHNA aBTOMAaTOB HO-
BOMO TWMMa — CaMOOPraHM3YIOLLMXCA M CAMOHACTPaMBAIOLLMXCA CUCTEM,
npegHasHaYeHHbIX 4J1A BbIMNOSIHEHMA 33434 B HEM3BECTHbIX 3apaHee yc-
NOBUAX.

B.A. Jlebedes
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“ToRTOISE” CYBERNETIC
MODEL

Back in the 1950s, Grey Walter, an English psychiatrist, engineer, and
the head of a scientific research laboratory at Burden Neurological
Institute in Bristol, was one of the first people to build a series of
electronic toys in the form of animals that demonstrated not only
preprogrammed actions, but also a more complex property known
as “behaviour”. The “Tortoise” cybernetic model designed in 1956 by
the candidates of sciences R. R. Vasilyev and A. M. Petrovsky at the
Surveillance Systems Laboratory of the Institute of Automatics and
Telemetry of the USSR Academy of Sciences (known today as the
Institute for Control Problems of the Russian Academy of Sciences)
is a similar item.

The toy is designed in such a fashion as to look for a source
of light by periodically changing the direction of its movement. The
position of the steering wheel changes from “straight” to “left” at
certain time intervals. If the toy encounters an obstacle, an inbuilt
impact sensor goes off and initiates the obstacle circumvention pro-
gram that makes the “tortoise” move backwards while simultane-
ously turning sideways, and then continue moving forwards again.
As soon as the toy’s light detector is exposed to a strong enough
source of light, the turning mechanism switches off and the tortoise
starts moving directly towards the source of light. The “tortoise” also
carries an inbuilt microphone and an amplifier: they enable the “tor-
toise” to hear whistling of a certain pitch that makes it freeze for
a brief moment and then resume moving.

The sensory organs, i.e. the impact sensor capable of detect-
ing collision with an obstacle, the microphone that responds to spe-
cific frequency sound, and the memory block enable the “tortoise”
to replicate different behaviour models. If external stimuli act indi-
vidually, each of them causes its own specific reaction: circumven-
tion of an obstacle or a brief pause. If, however, the collision with an
obstacle and the blowing of a whistle happen repeatedly at the same
time, the memory block registers this iteration and the “tortoise”
starts responding to both impact and sound in an identical fashion by
initiating the obstacle circumvention program. This process is analo-
gous to the process of reflex acquisition in living animals. If, upon
acquiring a learned reflect, the collision with an obstacle and the
blowing of a whistle no longer happen repeatedly at the same time,
the “tortoise” “forgets” about the connection between the two stimuli
and goes back to showing the old response to sound. The memory
block’s electrical circuit includes a thermal relay. When the impact
sensor and the sound sensor go off simultaneously, it activates the
thermal relay heater. When the impact sensor and the sound sensor
go off simultaneously several times on end, it connects the sound
channel to the motor deactivation circuit; then, the relay contacts
cool off thereby breaking the circuit.

The “Tortoise” cybernetic model is the only remaining device of
its kind. Its creation marked the emergence of the first new-gener-
ation automats represented by self-organizing and self-configuring.

V. A. Lebedev
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Makert nporesa
¢ 6Mo3neKTpuYecKou
cucTeMoM ynpaBneHus

B cepenuHe XX B. nosiBMMachk BO3MOMHOCTL CO3aHUA NpoTe30B ¢ buo-
3NIEKTPUYECKON CUCTEMOW YMpaBfeHWA, UM buoynpasBiseMblx MpoTe-
30B. broaneKTpunyeckoe ynpaBneHne UCMonb3yeT B KayecTBe KOMaHf
WK CUrHaNoB 0BpaTHOM CBA3M CUrHasbl BUO3NEKTPUYECKOM aKTUBHOCTU
(6ronoTeHumansl.). H{nBanA TKaHb, pearvpys Ha 3IeKTpUYecKoe pasapa-
YKEHMe, MOMKET MPOBOAUTL U reHepupoBaTb ToK. Korga Bo3byraeHue
C HepBa NepexoauT Ha MbILLLLY, B HE BO3HUKAIOT 6103/1eKTPUYECKMe Mo-
TeHUManbl, a 3aTeM YxKe pa3BMBaeTCcA U bonee MeseHHbIA npoLecc —
COKpaLL,eHMe MbILLLLbI.

[nA NpoBepKU NPUHLMNMANBHON BO3MOMKHOCTU NMPUMEHEHUA 61OoTO-
KOB MBILLIL, C LieJIblo YNPaBeHWA HaMpaB/ieHHbIM U [OCTAaTOYHO CIIOMHBIM
[OEeNCTBMEM NPOTE3a KUCTU PyKM YenoBeKa B LieHTpanbHOM Hay4Ho-uccne-
[0BaTe/IbCKOM MHCTUTYTe MPOTE3UPOBaHUA U NMPOTE30CTPOEHUSA YHeHbIMU
(aBTopckuit Konnektue: A.E. KobpuHckui, B.C. TypduHkens, M.I. Bpeiigo,
A.A. CbicnH, M. LletnuH, A.C. AkobcoH) bbin co3aaH MaKeT npoTesa ¢ buo-
3NIEKTPUYECKOM CUCTEMOM YNPaBIIEHWA, C UCMOSIb30BaHWUEM perie U BHeLL-
HUX UCTOYHUKOB NUTaHMA. Takme NpoTe3bl OblIN CMOCOBHbI 3aMEHUTL Mexa-
HUYecKUue. YnpaBreHne 6103MEKTPUYECKMM MPOTE30M C UCMOMNb30BaHNEM
BHELLIHWX UCTOYHUKOB MUTAHUA OCYLLIECTBIAETCA MyTEM CHATUA U YCUNEHWA
6103MEKTPUYECKNX MOTEHLMANOB C YCeYEHHbIX MbILL, Kynbti. [OnAa ocy-
LLIECTB/IEHWA MJIABHOMO 3aKPbITUA U PacKpbITUA UCKYCCTBEHHOM KUCTU UC-
Mosb3yeTcA MexaHUYecKas cucTeMa — CEepBONPUBOL, YTPaBfeMbI Ouc-
KPETHbIMWN TOKOBBLIMM MOCbISIKAMWU. TaKkoe yrpaBJ/ieH1e MO CBOEW Mpupoae
NPUBNMHKAETCA K eCTeCTBEHHOMY YMpaB/ieHMI0 3[0POBOM PYKON.

MepBbIi MaKeT GMO3MEKTPUYECKOM CUCTEMbI YMpPaBMIEHWUA WCKYC-
CTBEHHbIMW KOHEYHOCTAMWU M3 cobpaHua [lonuTexHudYecKoro Myses
B 1957 r. goeMoHcTpupoBasncA Ha BcemupHown BbicTaBke B Bpioccene.
Ha 3710 nsobpeteHne 7 Mapta 1957 r. 66110 BblAaHO aBTOpCKoe CBUae-
TenbctBo N2 110657 «Crnoco6 6M03neKTpUYecKoro yrnpaBrieHUs Mexa-
HM3MaMK U YCTPOWMCTBaMM», @ TaKMKe Mony4eH nateHT. B ganbHenwem
A.C. ArobeoH, A.E. KobpuHckuia, B.1. Monos, E.M. MonsH, A.J1. Chasyu-
Kui 1 A.A. CbicuH paspaboTtanu npoTes npeansiedbsa C 3NeKTPUYECKUM
CEepBOMPUBOAOM, YNpaBnfeMblii BUOTOKaMU MbILLL, C YCTPOWCTBOM 1A
oLLyLLleHMs cunbl cxBaTa (aBTopckoe ceupeTensctso N2 120300 ot 24
oKTA6pPA 1958 r.). JIMLeH3MK Ha NpaBo NPOM3BOACTBA NpoTe3a npeansie-
Ybf C BUOINEKTPUUECKMM YrIpaBfieHneM bbinv NpoaaHbl B AHmnio, KaHa-
ay, OpaHuuio, AnoHuio, Bpasunuio n gpyrme ctpaxbl. B 1960 r. ocHoBo-
MoNOHUK KnbepHeTUKkM HopbepT BuHep, Haxoasck B MocKse, NposABuMi
HenopaesNbHbIA MHTEPEC K pa3paboTkaM B 061acTu 6103neKTpUYecKom
CUCTeMbI YNpaBfieHMA NpoTe3oM pyKu, Begymmmnca ¢ 1956 r. 8 LHUN
NpoTe3npoBaHWA 1 NPOTE30CTPOEHNA MUHUCTEPCTBA coLManbHoro obe-
cneveHna PCOCP cosmectHo ¢ AH CCCP (MHCTUTYTOM MalumMHoBedeHus
npu yy4actum HUW npuxknagHon Matematukm). B 1970 r. nsobpeteHuio
CUCTEMbI C BMO3MEKTPUYECKMM YrpaBneHWeM bbina npucy:aeHa locy-
napcrteeHHas npemua CCCP.

C.H. Jlebedesa
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BIOELECTRICALLY
CONTROLLED ARTIFICIAL
HUMAN LIMB MODEL

Bioelectrically controlled or bio-controlled artificial limbs first ap-
peared in the middle of the XX century. Bioelectrical control entails
responding to feedback provided by bioelectrical activity signals
(biopotentials). When living tissue responds to electrical stimu-
lus, it becomes capable of generating and conducting electrical
current. When electrical excitation transitions from a nerve to
a muscle, it creates bioelectrical potentials in the muscle causing
it to contract.

In order to test the feasibility of using muscular bioelectrical
currents to control rather complex action of an artificial human hand,
a group of scientists from the Central Scientific Research Institute of
Prosthetics and Prosthetic Engineering consisting of A. E. Kobrinsky,
V. S. Gurfinkel, M. G. Breido, A. Ya. Sysin, M. L. Tsetlin, and Ya. S. Yako-
bson created a bioelectrically controlled artificial human limb model
whose mechanism included a relay and external sources of power.
Bioelectrically controlled artificial limbs were able to replace mechan-
ical limbs. A bioelectrical prosthetic device is controlled using external
sources of power by amplifying the bioelectrical potentials available
on the truncated muscles of the residual limb. A servomotor driven by
discrete current impulses is used to ensure the artificial hand opens up
and closes gradually and smoothly. This kind of control approximates
the natural control of a healthy hand.

In 1957, the first bioelectrically controlled artificial human limb
model from the collection of the Polytechnical Museum was dis-
played at the Universal Exhibition in Brussels. On March 7, 1957, this
invention was issued with copyright certificate No.110657, “Method
of bioelectrical control over mechanisms and devices”, as well as
a corresponding patent. Ya. S. Yakobson, A. E. Kobrinsky, B. P. Po-
pov, E. P. Polyan, Ya. L. Slavutsky and A. Ya. Sysin later designed
an artificial forearm controlled by an electrical servomotor driven by
muscular electrical currents and equipped with a grasping-power
gauging unit (copyright certificate No.120300 of October 24, 1958).
Licenses for the right to manufacture bioelectrically controlled ar-
tificial forearm were sold to England, Canada, France, Japan, Bra-
zil, and other countries. Visiting Moscow in 1960, Norbert Wiener,
the founder of cybernetics, showed a great deal of interest in the
bioelectrically controlled artificial hand technologies that had been
developed by the Central Scientific Research Institute of Prosthetics
and Prosthetic Engineering of the RSFSR Ministry of social security
in collaboration with the USSR Academy of Sciences (represented
by the Institute of Theoretical Engineering with participation of the
Scientific Research Institute of Applied Mathematics) since 1956. In
1970, the inventors of the bioelectrical control system were awarded
the USSR State Prize.

S. N. Lebedeva



Maxem npome3a c buoanexkmpuyeckoli cucmemol ynpasneHus. CCCP, Mockaa. OneimHsie Bioelectrically controlled artificial limb model. USSR, Moscow. Ex-

MacmepcKue LleHmpaseHo2o Hay4Ho-uccedoBamessCK020 UHCMUMYMa NPoMe3upoBaHUA perimental workshops of the Central Scientific Research Institute of

u npome3ocmpoeHus. 1957 e. [lonumexHudeckul my3sel (Mockaa) Prosthetics and Prosthetic Engineering. 1957. Polytechnical Museum
(Moscow)



Cronuununpposasn
nevyaTHas MallMHa
«AUGSBURG»

BarkHbIM 3TanoM B MUCTopuu mnonurpaduyeckon TexHuku ctan 1790 r.,
KOrga aHrmMACKUIM yyeHbln BuneamM HukoncoH 3anateHToBan npuHLM-
MManbHO HOBblE CXEMbI MEYATHBIX MALLMWH, TaK 1 HepeaniM30BaHHbIe B Te
rofbl, HO NMPUMEHEHHbIE B JafibHENLLEeM MpU CO34aHWM MeYvaTHbIX Ma-
LWKH. MI3MeHWN KopeHHbIM 0bpa3oM nedvaTtHbIn npouecc B 1803-1804 rr.
HeMeLKui n3obpetatens Opuapux Kénur. B ero MaLLmHe Bnepsble b1
MEeXaHW3MpoBaH MPOoLLeCC NofaYn neyatHon Gpopmbl (C HanoHKeHHbIM Ha
Hee 6yMayKHbIM JIMCTOM) Mo/ MPUHKUMHOE YCTPOWCTBO M NPOoLLecC HaHece-
HWA KpacKKM Ha neyaTtHylo dopmy. B 1845 r. Ha 3aBofe «Maschinenfabrik
Augsburg» (TepMaHusa, r. Ayrcbypr) nosBunacb HoBaa «COBPEMEHHas»
neyaTHaA MallMHa C MEXaHU3MOM Xene3HOoO0poKHOMo Xxoaa, aB 1904 .
oJHa M3 Mopenien NJocKomneyaTHbIX MaluH «Augsburg» (cepumHbIN
N2 7192) 6bina 3akynneHa Poccueid. Takue MalUMHbI NpegHasHaYvanmchb
ONA neyaTaHus NpoayKLMK, Kak npaBuio, UMeBLUEeN HebonblUMe TUpa-
W, B KayecTBe neyvaTHbIX GOpM MpUMeHANMUCH TUNorpadcKkne opurn-
HanbHble GopMbl (HA6OP, KIMLLE) MU MIIOCKME CTEPeoTUMbl, U3roTOB-
NeHHble passiMYHbIMK Criocobamu.

MalurHa MMeeT chefytoLme y3nbl: CTaHWHY; Tanep; neyaTHbI an-
MapaT, COCTOALUMI M3 OCHOBAHUA OJ1A YKpenseHUa neyvatHon Gpopmbl
W OaBALLEN MOBEPXHOCTM; KPacoYHbIA annapaTt; MexaHW3M TpaHcrnop-
TUPOBKKM ByMary B nevaTHoe YCTPOMCTBO C HAKMaQHOro CTofla Mo Ha-
KMNOHHOWM MJTIOCKOCTU W BbIBOAA OTTUCKOB C SYYMHOYHBbIM BbIBOOHbIM
YCTPOWCTBOM; MexaHW3Mbl NpuBoda. Tanep — nnatdopmMa ans neyaTHom
dopMbl — ycTaHoBeH Ha ponuKax. [aBneHve nepenaeTca LMAUHOPU-
YeCKoK NMOBEPXHOCTbIO, Ha3bIBaeMOM NevaTHbIM uunuHapoM. [Mpu nony-
YEeHWUW OTTUCKa B KOHTaKTe C ByMaron HaxoamuTcA ogHOBPEMEHHO He BCA
MoBepXHOCTb $opMbI, a ee y3Kas nosiocka (Mo AnuHe obpasyroLen um-
NuHAPAa). 3Ta NonocKa Npy 0OHOBPEMEHHOM BPaLLEHWUM LIUAMHAPA U MNo-
CTynaTeslsHOM OBUMKEHUW Taniepa MoCTeNeHHO MepemeLLaeTca Mo Bcew
dopMe. 3a Karkabli LMK paboThl MallWHbI Tasiep coBepLUaeT ABa Xxoda:
O[MH pabounii, a Opyroi xonocToi. [1BuKeHWe OT raBHOro Basa c no-
MOLLIbI0 KPMBOLLMMHO-LIATYHHOr0 MexaHn3Ma nepeaeTca noarasepHon
TeslerkKe, KOTopas KaTUTCA Mo penbcaM, YCTaHOBMEHHbIM Ha ¢yHOaMeH-
Te. Mpy NepeMeLLEHNM TENTEHKM B KaKylo-TMB0 CTOPOHY Tanep ABUMKETCA
B TOM Ke HanpaBneHun.

MyseliHbI NpedMeT — OQHOKPACcO4HaA MylocKonevaTHaA nedar-
HaA MaLWHa «Augsburg» («Ayrcbypr»), cepuittbin N2 7192, — aBnAeTcs
MoanduKaLmen CToNUUIMHAPOBOM MalUMHbLI C MEXaHWU3MOM HKeJle3Ho-
OOPOXHOIro Xoda, Tasep YCTaHOBJEH Ha ponmKax. B MNMonutexHuyeckun
My3ein oHa noctynuna B 2000 r. u3 Tunorpadumn «3HaHue», rge npume-
HAanacb ¢ 1956 no 2001 r.; NnpegHa3HaveHa AnA nevataHbA (raseT, ak-
LUMOEHTHO-6/1aHOYHOM NpoayKLumMK, 6poLulop U T. 4.) C neyaTHbiX $opM,
cofeprkaLLMx TOHOBOE KINLLE C CETKOW A0 24 nuHui Ha 1 cM. OgHa u3
HEMHOIMX COXPaHMBLUMXCA 00 HALUMX OHEeN MSI0CKOMeYaTHbIX MaLLWH,
€[MHCTBEHHbIV BbIABNEHHbLIN 3K3eMMIIAP B CTPaHe.

M.[1. KoHdopawosa
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“AUGSBURG” STOP-
CYLINDER PRINTING
PRESS

The year 1790 was a very important landmark in the history of
printing technology and equipment. That year, the English scientist
William Nicholson patented fundamentally new designs of printing
machines, which, although not implemented immediately thereaf-
ter, were used at a later point in the development of new-generation
printers. In 1803-1804, the German inventor Friedrich Kénig radi-
cally changed the printing process. He invented a printer in which
the process of feeding the type form (with a sheet of paper on top of
it) into the pressing unit, as well as the process of paint application
were mechanised. In 1845, the “Maschinenfabrik Augsburg” plant
(Augsburg, Germany) started using a “modern” printer equipped
with a rail-riding mechanism. In 1904, one of the “Augsburg” flatbed
printers (serial No.7192) was procured by Russia. Flatbed printers
were designated for printing all kinds of products, which, as a rule,
were required in small batches. Original print forms (typeset, type-
plate) or flat stereotypes manufactured in different fashions were
used in the capacity of print forms.

The machine is made up of the following components: frame,
carriage, printing unit consisting of a flatbed foundation carrying the
print form and a press, painting unit, paper feeder that transports
paper into the printing unit and expels ready prints using a stick
flyer, and driving mechanisms. Carriage — the print form plat-
form — is installed on a set of wheels. Pressure is exerted by ap-
plying a spinning cylinder. When a print is made, only a narrow strip
of the paper sheet, not its entire surface, is pressed against the print
form. As the pressing cylinder spins and the carriage moves, this
strip gradually traverses the entire print form. Every working cycle,
the carriage performs two strokes: one stroke prints while the other
does not as the carriage returns to the start position. A crank-and-
rod mechanism is used to convey motion from the drive shaft to
the undercarriage, which rolls on the rails installed on a foundation.
When the undercarriage moves, the carriage moves along in the
same direction.

The museum item — an “Augsburg” black-and-white flatbed
printing machine, serial No.7192, is a modified stop-cylinder ma-
chine equipped with a rail-riding mechanism; the carriage is installed
on a set of wheels. It was submitted to the Polytechnical Museum in
2001 by the “Znaniye” printing house where it had been used from
1956 until 2001. The machine was designed to print (newspapers,
blank document forms, brochures, etc.) using print forms equipped
with a type-plate measuring 24 lines per 1 cm. This is one of the
handful of flatbed printing machines that have survived to this day
and it is the only known specimen in the country.

M. P. Kondrashova



CmonyunuHdposas neyamHas MawuHa «Augsburgy. lepmarus, Ayacbype. 3a80d “Augsburg” stop-cylinder printing press. Augsburg, Germany.
«Maschinenfabrik Augsburg». 1904 e. [TonumexHuyeckud my3eli (Mockaa) “Maschinenfabrik Augsburg” plant. 1904. Polytechnical Museum
(Moscow)



Crpenounbii
ABYXuudepbnartubiii
TenerpadHblif annapar
fikobu

Brknag akageMuka Mmnepatopckort Akagemumn Hayk B.C. Axkobu (1801-
1874) B pa3BuTME TEXHUKW TenerpadHoM CBA3U TPYOHO MEPEOLEeHUTD.
B nepwuog ¢ 1840 no 1850 r. oH co3gan oKono OecAT TUMOB Tese-
rpadHbIX annapaToB: MULLYLLMIA, aKyCTUYECKUIA, 3NEKTPOXMMUYECKUHN,
6GyKBOMEYaTaloLLMM U HECKOSIbKO BMAOB CTpesiovHbiX. [locnedHune pas-
NNYannUcb cucTeMol npmeofa (FMPeBoM, MPYHUHHBINA, 3NEKTPOMarHUT-
HbI1), KOMMYECTBOM M pacrofioxeHneM UmdepbnaTtoB (BepTUKanbHoe,
FOPWU30HTANIbHOE), XapaKTepPoOM MaHWNyNAUMA npy TenerpapupoBaHum
(BcTaBneHue WtndTa B rHe3aa, HaXaTHe KNaBuLL) U Ha3Ha4YeHWeM (Bo-
€HHO-TMO0JIeBOE, KaHLENAPCKOE, MHOMBUAOYANbHOE). 3aM0MeHHble B HUX
NPUHLMMBI AENCTBUA — LIAr0BOIr0 ABUMKEHWA, BbIHYKOEHHOIO CUHXPO-
HM3Ma, CTapTCTOMHOM CUCTEMBI U Ap. — He MOTepAsIM CBOEro 3HAYEHUA
M 0o HacTosLero BpeMeHu. CTpenoYHbiv TenerpadHbIi annapar ¢ npa-
MOV rOpPW30HTaNIbHOM KnaBMaTypoi, paspaboTaHHbii Akobu B 1845 .,
MOJTy4MI1 LLMPOKYIO M3BECTHOCTb 3a FPaHMLLEN U MOCIYHW 0CHOBOW AJ1A
JanbHenwmnx MmoanduKaumi.

B ¢oHpax LieHTpanbHoro Myses ¥ene3HoOopoMHOM0 TpaHcnopTa
PO 6onee 150 neT xpaHATCA ABa YHUKASbHbIX CTPESIOYHbIX OBYXLUMbep-
6naTHbIX annaparta, U3roToBMEeHHbIX TaNaHTIMBbLIM PYCCKUM MeXaHUKOM
W.A. LLIBeMKMHbIM, fonrve rofdbl COTpyOaHUYaBLIMM ¢ AKobu. EguHcTBEH-
Hble COXpaHMBLLKWeCA annapartbl, pa3paboTaHHble B 1847 r., xapaKTepu-
3yl0T Hayano MpUHUMNUANbHO HOBOMO 3Tana pasBuTUA Tenerpapum —
rosiBfieHWe annapaToB CUHXPOHHO-cMHdasHoro pgewcteuA. CornacHo
3anucK B crieumanbHoM «LWHYpoBon KHure» XIX B., annapatbl nepefda-
Hbl B «<MOZEJIbHbIA KabUHET My3eyMa» U3 MHCTUTYTa MHXKeHepoB MyTen
coobuieHna 16 niona 1852 r. Mo oToenbHbIM cBeJeHUAM U3 [OOKIa00B
npodeccopa b.C. Akobu, caenaHHbIX MM B pa3Hoe BpeMsA Ha 3acefaHuAx
Mmnepatopckon AH, MoXHO caenaTtb BblBOA, YTO 3TW annapatbl, 0hopM-
NeHHble B BUAE OOPOruUX U3ALLHBIX KOHTOPOK, Obifv M3roToBIeHb! 4fA
«HenocpeacTBeHHOM ciy*K6bl ero MMnepatopckoMy BenuuectBy». OHM
MCMONb30BanuCh ANA CBA3M MOy KabMHETOM rNaBHOYMPaBAIOLLErO
nyTAMKU coobLeHna rpada M.A. KneltHMuxens (HabeperkHas p. QoHTaH-
Ku, O. 115) n KabuHetamm Hukonana | B 3uMHeM aBople U B AneKkcaH-
apoBckoM agopue Llapckoro Cena, roe pacrnonaranach NieTHAsA LlapcKas
pe3ugeHums.

B npepgcrtaBneHHoM 9 oKkTAbpA 1857 r. AkagemMuu HayK JoKnage no
paboTaM, npoun3BeAeHHbIM UM B obnactu Tenerpaduu, Akobu coobLumn,
YTO JIMYHYIO KOJINIEKLMIO annapaToB CBOEM KOHCTPYKUUWM OH nepedan
B dusmyeckun KabuHet Metepbyprckor AH. TenerpadHole e annapa-
Thl, «YCTPOEHHbIE OJIA JIMYHOMO YroTpebieHna NoKOMHOMo rocyAapa UM-
nepaTopa, 0CTajIuCh... B My3ee LLUKOJIbl NyTel coobLeHus» (T.e. B My3ee
WHCTUTYTa MHMKeHepoB nyTeln coobLueHus).

J1.B. JleeaHOoBcKasA
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JACOBI'S DUAL-INDEX
AND ARROW TELEGRAPH

Itis impossible to overestimate the contribution made by the mem-
ber of the Emperor’s Academy of Sciences B. S. Jacobi (1801-1874)
to the development of telegraph technology and equipment. Over
the period of 1840-1850, he designed a dozen types of telegraph
devices: a printing telegraph, an acoustic telegraph, an electro-
chemical telegraph, a letter-printing telegraph, and several types
of arrow telegraphs. The latter differed by driving systems (weight-
actuated, spring-driven, electromagnetic), number and position of
index dials (vertical, horizontal), operating mode (insertion of pins in
sockets, pressing of keys) and designation (field military, office, in-
dividual). The operating principles implemented in those machines,
e.g. step motion, forced synchronism, start-stop system, etc., have
not lost their importance until this day. The arrow telegraph with
a straight horizontal keyboard designed by Jacobi in 1845 became
very popular abroad and served as the foundation for subsequent
modifications.

For the past 150 years, the RF Central Railway Museum has
been the proud safe-keeper of two unique dual-index arrow tele-
graphs made by the talented Russian engineer I. A. Shveikin who had
collaborated with Jacobi for many years. These two sole survivors
designed in 1847 mark the beginning of a fundamentally new phase
in the development of telegraph associated with the emergence of
synchronous-in-phase devices. According to an entry in a special
XIX century logbook, the devices were submitted to the “museum’s
model collection” by the Institute of Railway Engineering on July 16,
1852. Judging by certain evidence gleaned from Professor B. S. Ja-
cobi's reports he delivered at a number of meetings of the Emperor’s
Academy of Sciences, these devices, made to look like expensive
and exquisite bureaus, had been manufactured “specifically to be
used directly by His Majesty the Emperor”. These telegraphs were
used to ensure communication between the offices of the Chief of
Railways, Count P. A. Kleinmichel (115 Fontanka Embankment) and
the offices of Nickolas | at the Winter Palace and Alexandrovsky Pal-
ace in Tsarskoye Selo, his summer residence.

On October 9, 1857, Professor Jacobi made a presentation at
the Academy of Sciences in which he outlined the work he had done
in the field of telegraphy. He advised, among other things, that he
had transferred his personal collection of the telegraphs he designed
to the physics department of the Petersburg Academy of Sciences.
The telegraphs “built for personal use of the late Emperor had re-
mained... in the museum of the railway school” (i.e., at the museum
of the Institute of Railway Engineering).

L. V. Levandovskaya



bopuc CemeHosuy Arobu (1801-1874)

Boris Semyonovich Jacobi (1801-1874)

CmpenoyHelii deyxyudepbnamHelli meneepagHeili annapam b.C. Akobu. Poccus, CaHkm- Jacobi’s dual-index and arrow telegraph. Russia, St. Petersburg.
emepbype. b.C. Akobu. 1847 2. LleHmpasneHbili My3eli Hcene3Ho00poXcHo20 mpaHcnopma B. S. Jacobi. 1847. Central Museum of Railways of the Russian
P® (CaHkm-llemepbype) Federation (St. Petersburg)



PenbedHbii
TenerpadHbIi annapar
Mop3e

Pa3paboTKoil KOHCTPYKLUMM CBOEro mepBoro TesierpadHoro annapata
aMepuKaHcKuin usobpetatenb Camioanb Mop3e (XyOoHWK no npodec-
cum) 3aHmmMarnca B 1832-1837 rr. OgHaKo 3ToT annapat He Mor paboTaTb
[ae Ha KopoTKKe paccToAaHuA. TonbKko B 1844 r., nocne npuBneYveHuA
K yCoBepLUEHCTBOBaHMIO annapata crneumannctos, Mopse gobunca ycne-
Xa W Nony4mn naTeHT Ha cBoe usobpeteHue. B ganbHenwem C. Mop3se
pa3BepHyN MpPOMbILLSIEHHOe MPOM3BOACTBO TenerpadHbIX anmnapaToB
CBOEWN KOHCTPYKLUMM M OpraHv3oBan pAg KOMMaHWM Mo 3KCryaTauum
TenerpadHbIX IMHUNA.

B nepBbix TenerpadHbix annapatax Mop3e 3anucb npowsBoau-
Nacb C NMOMOLLLbI0 YKPEMNSIEHHOr0 Ha KOHLe MULLYLLIero pblvara WindTa
(«Mrbl»), KOTOPLIM BblOABMBAN 3HaKW Ha GyMarkHoW neHTe. Takue an-
napaTbl Ha3blBaNChb pesibePHbIMU («<MrofbYaTbiMM») U TpeboBanu Ons
CBOEro OeNCTBUA 3HAUUTENbHOM Cuibl TOKa. MMo3ToMy gnAa yBennyeHus
YyBCTBUTEILHOCTM B annapatax Mop3e ctanu npMMeHATb 4OMONHUTESb-
HbI 3NEeKTPOMarHuT (pesne) C NerkMm NoABUHKHbIM AKopeM. OH BOCMPUHK-
Man fase cnabble CUrHasbl C IMHUK U MOAKSIoYan K paboyeMy 3eKkTpo-
MarHWUTY MeCTHbIA UCTOYHMK NUTaHMA. [TOCKONBRY YTeHWe BblOaBeHHbIX
Ha JIeHTe TOYeK M Tpe 6bIN10 3aTpyaHUTESbHBIM, pa3pabaTbiBanmch pas-
NUYHBIE NpUCNocobieHnA OnA 3anncK 3HaKoB YepHUnamu. B 1854 . Bo
®paHuum bpatbaMm [MHbe 6bin10 N306peTEHO NULLIYLLIEE KOMECUKO U Kpa-
cAWMM BanuK. [na cMaumBaHuA YepHunamMm 060 NULLYLLLETO KOMecuKa
MOCTOAHHO COMPUKACASICA C PACroNIOMEeHHbIM Haf, HUM BasIMKOM, NOBEPX-
HOCTb KOTOPOro MOKPbIBANIOCh MNPOMUTaHHLIM YEPHUIAMWN CYKHOM. Takwue
annapartbl, B 0T/IM4Me OT MUX NpeaLIecTBEHHUKOB, CTalln MMEHOBaTb Yep-
HOMMULLIYLLIMMM. 3TOT CNocob 3anncu UMen OBa CyLLLeCTBEHHbIX HeJocTaT-
Ka — HeobX0AMMOCTb 4acToro CMayvMBaHWA BasiMKa YepHUIaMu U cMa-
3bIBaHWE 3HAKOB Ha NeHTe M3-3a3 0CeAaBLUMX Ha CYKHE MbIfIY U COPUHOK.
C 1864 r. HeMeLKana dunpmMa «Siemens & Halske» («CuMeHc 1 Manbcke»)
Ha4ana BbiMnycKaTb annapatbl Mop3e ¢ 0TKpbLITON YepHUSIBHULLEN, B KOTO-
Pyt OMyCKanacb HUMKHAA YacTb MULLIYLLLETO KorecuKa. [1nA paBHoMepHo-
ro CMayvBaHWA YepHWUIaMK KOJIECMKO MOCTOAHHO BpPaLLLafioch YacoBbIM
MexaHW3MOM annapara.

PenbedHbln TenerpadHbii annapat Mop3e u3 cobpaHus LleH-
TpanbHOro My3ef Xene3HOoL0PoKHOIo TpaHcnopTa Poccum nsrotosneH
B 1848-1850 rr. B CLLIA Hblo-MopKcKon dupmMoit «Rodgers» («Pogkepc»)
n ABNAeTCA nsgenunem us nepson cepun. B 60-e rr. XIX B. annapat Mop3e
nocTynun B My3er us MIHCTUTyTa MHKeHepoB nyTeln coobLueHuns (CaHKT-
MeTepbypr). MpocToTa KOHCTPYKLUUW, HAOEHOCTb paboTbl U OTHOCK-
TeSIbHO HEBbICOKAA CTOMMOCTb MO3BONMAM TenerpadHbIM annapatam
Mop3e nonyynTb LKMpoYalLLee pacnpocTpaHeHNE BO BCEM MUpE.

J1.B. JleeaHOoGBcKasA
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MORSE RELIEF
TELEGRAPH

The American inventor Samuel Morse (an artist by profession) spent
1832 — 1837 designing his own telegraphic device. However, the ap-
paratus that he ended up designing was unable to transmit informa-
tion even on short distances. It was not until 1844, when Morse re-
cruited a group of specialists to improve his device, that he managed
to succeed and patented his invention. After that, Samuel Morse
launched industrial production of his telegraphs and organized
a number of companies to operate telegraph transmission lines.

The very first telegraphic devices designed by Morse recorded
information using a pin that embossed characters on paper tape.
Those machines were known as “relief” telegraphs and in order to
operate they required a significant amount of electric power. This is
why, to improve their sensitivity, those machines were later aug-
mented with a supplementary electric magnet (relay) equipped with
a mobile clapper. It was able to perceive even weak signals on the
communication line and engaged a local power source to power the
electric magnet. Given that reading dots and dashes embossed on
a paper tape was difficult, various methods were designed to record
characters using ink. In 1854, in France, the Digne brothers invented
inking disk and inking roller. In order to be always moistened with
fresh ink, the rim of the inking disk was in permanent contact with
the inking roller, which was positioned above the disk — its entire
surface was covered with ink-saturated felt. Unlike their predeces-
sors, such machines came to be known as ink-writers. This record-
ing method had two major disadvantages: the felt on the surface
of the inking roller had to be saturated with ink too often and the
characters printed on paper tape often ended up being smudged due
to dust particles that kept accumulating on the felt. In 1864, the Ger-
man company “Siemens & Halske” started manufacturing Morse
telegraphs equipped with an open inkpot where the bottom part of
the inking disk was dipped. A clockwork mechanism ensured that
the inking disk was in constant rotation ensuring even distribution of
ink on the printing surface.

The Morse relief telegraph from the collection of the Central
Railway Museum of the Russian Federation was manufactured in
1848-1850 in the USA by “Rodgers”, a company that was based in
New York. This item was manufactured as part of the first series.
In the 1960s, the machine was submitted to the Museum of the In-
stitute of Railway Engineering (St. Petersburg). The simplicity of de-
sign, reliable performance, and comparatively low price made Morse
machines some of the world's most popular telegraph devices.

L. V. Levandovskaya



PenseHelli menezpagHsiii annapam Map3e. CLLIA, Heto-Mopk. @upma «Rodgers» («Pod-
Jcepc») 1848-1850 22. LlempaneHeil My3el Jcene3HodopodcHo20 mpaHcnopma PO
(CaHkm-llemepbype)

Morse relief telegraph. USA, New York. “Rodgers” 1848—1850.
Central Museum of Railway Engineering of the Russian Federation
(St. Petersburg)



llpueMHunK penbeduoro
TenerpadHoro annapara
C FOpU30HTaNbHbIMM
3/IeKTpOMarHuTaMu
CumMenca u lanbcKe

TenerpadHbit annapat Mop3e 6bi71 caMblM pacnpocTpaHeHHbIM BO BTO-
pori nonosuHe XIX B. C 1852 r. 6epnmHcKan aneKkTpoTexHuyeckasa dupma
«Siemens & Halske» («CuMeHc 1 ManbcKe»), U3MeHUB TPaANLMOHHYIO KOH-
CTPYKLMIO 31EKTPOMAarHUTHOIO YCTPOMCTBA, CTasla BbiNycKaTb peibedHo-
MULLYLLIME NPUEMHUKK TenerpadHoro annapata Mop3e, npegHasHaveH-
Hble A npueMa TenierpadHbIX MOCBINIOK U 3anucK UX Ha TenerpadHyto
NEeHTY NOCPeACTBOM MULLIYLLIEr0 pblyara. Ha oiHOM ero KoHue nMesnca Me-
TaNIMYECKUIA LITUGT, OPYrO KOHEL, pblvara *ecTKo coeauHANCa ¢ Tpyb-
YaTbIM AKOPEM 3fieKTpoMarHuTa. Korga nocTynaBLUniA TOK MpoXoams rno
06MOTKaM 371eKTpoOMarH1Ta, CepaeYHMK ero HaMarH1M4YMBancs U NpUTArn-
BaJ1 AKOPb, @ NMPOTUBOMOJIOKHBIV KOHEL, MULLYLLLETr0 pbl4ara NpuK1uManca
K 6YMayKHOW fieHTe, U LITUAT BblAaBAMBaN Ha Hel B 3aBUCMMOCTM OT On-
TeNbHOCTU UMMYSbCa TOKa TOYUKM UK TUpe a3byku Mopse.

MpueMHuK penbedHoro TenerpadHoro annaparta c FOpU3oHTasbHbI-
MM 3/1eKTpOMarHuTamm n3 cobpanua LieHTpanbHoro Mysen ¥enesHono-
porHoro TpaHcnopta PO, nunu «nuwwymin npubop CuMeHca 1 Manbcke»,
KaK OH MMEHOBAJICA B crieLManbHouM nuTepatype cepefuHbl XIX B., — u3-
aenve us Manon cepum (N2 4036) 1852-1860 rr. B omnume ot 6asosom
MoZenun — TenerpadHoro annapata Mop3se — NpUEMHUK UMEET He OJMH
BEPTUKASbHbIA 3MEKTPOMAarHUT ¢ ABYMA MOCNefoBaTeslbHO BKIOYEH-
HbIMK 0OMOTKaMK, a [iBa FOPU30HTasIbHbIX OAHOOOMOTOYHBIX 3/1EKTPO-
MarHuTa, NpuyeM OMH M3 HUX C MOOBUMKHbLIM cepaeYHMKOM. O6MOTKM
3/1EKTPOMarHUTOB BKITIOYANIUCh B SIMHWUIO MapansiefibHo U B NpoTUBOMO-
NOXKHbIX HanpaeneHuAx. CepaeYHUKN 3MIEKTPOMAarHUTOB OKaHYMBaNIUCh
MoNIOCHLIMU HafcTaBKaMuU. OMH U3 cepOeYHMKOB CAeNaH NOABUMHBIM,
T.€. BpaLLaloLLIMMCA B BEPTUKASIbHOM NSTOCKOCTU BOKPYI OCU BMECTE C M-
LUYLLIMM pblYarom.

TaKaA KOHCTPYKLMA 3/1EKTPOMArH1TOB, No MHeHuio CumeHca u Manb-
CKe, [0/TKHa bblia NoBbICUTL BLICTPOAENCTBIE NPUEMHUKA, T.K. B UX MPU-
6ope MpOTMBOMOMOMHbLIE MarHUTHbIE MoJlloca 06pa3oBbIBanUCL B cep-
OeYHUKax cpasy ¥e Npu MoCTyMiIeHUN NEKTPUYECKOro ToKa. [onocHaa
Ha[CTaBKa MOABMMHOIMO 3/IEKTPOMArHUTa, MECTKO CBA3aHHaA C MULLy-
MM pbl4aroM, HeMeAneHHO MpUTArMBanacb K MOIOCHOM HafcTaBKe
HEMnoABMMKHOIO 3/1eKTPOMarHuTa, npuMBoaA B OencTBue polvar. B npu-
€MHMUKe e annapata Mopse K NotocHbIM HaiCcTaBKaM cepae4vHUKOB Npy-
TAMMBANCA AKOPb, YKPEMeHHbIA Ha KOHLe nuLyLlero pbiyara. OgHako
MHOI0fIETHWE OMbITbl MOKa3ann, YTO HOBAA KOHCTPYKLMA 31eKTpoOMarHu-
TOB MPAaKTUYECKN He MoBAMANa Ha bbicTpogencTBMe annapata. Mo3atomy
BriocreqcTsum ¢upma «Siemens & Halske» onatb BepHynack K Tpagmum-
OHHOW KOHCTPYKLMW 3N1IEKTPOMarHUTHOI 0 YCTPOMCTBA NPUEMHUKA.

J1.B. JleaaHOoBcKasA
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“SIEMENS &
HALSKE” RELIEF
TELEGRAPH RECEIVER
ON HORIZONTAL
ELECTROMAGNETS

Morse telegraph (designed in 1837 by the American inventor Samuel
Morse) was the world’s most popular telegraph device in the second
half of the XIX century. In 1852, the Berlin-based electrical engineer-
ing company “siemens & Halske”, having modified the traditional
design of the electromagnetic unit, started manufacturing relief-
recording Morse telegraph receivers designed to receive and record
telegraph messages using a writing lever. On one of its ends, there
was a metallic pin, whereas the other end was rigidly connected to
the electromagnet'’s clapper. An electric signal would arrive from the
communication line and enter the electromagnet’s winding thereby
magnetizing its core, which, in turn, would attract the clapper while
the opposite end of the writing lever would press itself against the
paper tape and the pin would emboss Morse code’s dots and dashes,
depending on the signal’s duration.

The relief telegraph receiver on horizontal electromagnets,
known in special literature of the middle of the XIX century as the
“Siemens & Halske” writing device, is kept at the Central Museum
of Railway Engineering. This limited edition device (serial No.4036)
dating back to 1852-1860 is a rare museum item. This receiver is
equipped with not one vertical electromagnet with two consecutively
connected coils, but with two horizontal single-coil electromagnets,
one of which is complete with a mobile core. The coils of the electro-
magnets were parallel-connected to the line in two opposite direc-
tions. The ends of the electromagnets’ cores came complete with
specially configured polar windings. One of the cores was mobile,
i.e. it was able to spin within the vertical plane alongside the writing
lever.

Siemens and Halske believed that by designing the elec-
tromagnets the way they did they increased the receiver’s rate of
response because opposite magnetic poles in their device would
form in the cores immediately upon electric signal’s arrival from the
communication line. The polar winding of the mobile electromagnet
that was rigidly connected to the writing lever was immediately at-
tracted to the polar winding of the stationary electromagnet thereby
engaging the writing lever. In Morse's receiver, the polar coils of the
electromagnetic cores would attract the clapper installed at the end
of the wiring lever. Multiyear experience showed, however, that the
new design of electromagnets did not improve the device’s rate of
response. This is why “Siemens & Halske” eventually returned to the
traditional design of the receiver’s electromagnetic unit.

L. V. Levandovskaya



Bepnep Cumetc (1816—1892)

Werner Siemens (1816—1892)

[pueMHUK penbedHO20 mesie2pagHo20 annapama ¢ 20pU30HMA/bHLIMU 3/1eKMPOMa2HUMa- “Siemens & Halske” relief telegraph receiver on horizontal
Mu. lepmaHus, bepnun. 1852-1860 2e. Oupma «Siemens & Halske» («CuMeHc u [anbeke»). electromagnets. Berlin, Germany. 1852-1860. “Siemens & Halske”.
LlenmpaneHelli My3el xcene3HodopoxcHozo mpaHcnopma PO (Cankm-llemepbypa) Central Museum of Railway Engineering of the Russian Federation

(St. Petersburg)



Muwywui TenerpadubIi
annapat Mop3e ¢upMbi
«Cumenc u lanbcke»

C KoHua 60-x rr. XIX ctoneTns nssectHas 6epinHcKas pupMa «Siemens &
Halske» («CuMeHc 1 ManbcKke») cTana cepuinHo BbiMycKaTh annapat Mopse
C MULLIYLLIM KONECMKOM 1 OTKPLITON YepHUbHULIEN. B nepBbIx annapaTax
Mop3e 3anucb NpYHUMaeMbIX COOBLLIEHWIA MPOU3BOAMIACE METOAOM Bbl-
[aBNIMBaHWA TeKCTa Ha ByMare, YTo TpeboBasio CUNIbHOMO NPUHMMA 3MeK-
TPOMarHuTa 1 XOpOLLIEro OCBELLEHUA NPU YTEHWUKU, KPOME TOro, FMPEBOW
NPUBOL JIEHTOMPOTAMXHOIO MexaHu3Mma 6bin HeydobeH B MPUMEHEHUM.
B npouecce 3aKcrnyatauuM KOHCTPYKUMA TenerpadHoro annaparta He-
O[IHOKPaTHO COBEepLLEHCTBOBAACh U MMena 60s1bLLOE KONMYECTBO MOAM-
¢vKaumin. BapmaHT annapata Mopse ¢ KpacALmM BasiMKOM U MULLYLLIAM
KonecuKoM bbin paspaboTaH B 1854 r. 6patbamu OuHbe Bo OpaHumn. Ta-
KuWe annaparbl CTann HasblBaTbcA YepHonuwyLwmmMun. A B 1864 r. ¢pupmoit
«Siemens & Halske» 6bi1 co3gaH annapat ¢ OTKPbITOM YepHUNBHULLEN,
BCKOpe MpUHATBLINA B CEpUAHOe NPOon3BOACTBO B EBpOMencKoM noytoBo-
TenerpadHoM colo3e, YneHoM KoToporo dupMa ABnAnack.

MprHUMN gencTBMA annapara C OTKPbITON YePHUITBHULIER, B KOTOPYIO
OMYCKAETCA HUMHAA YaCTb MULLIYLLLErO KOJIECMKA, 3aK/I0YAEeTCA B TOM, YTO
MPUY 3aMbIKaHWUK KIKOYOM Lienu baTapen Yepes 351eKTPOMarHUT NpUeMHo-
ro MexaHu3Ma fIKopb, NPUTArMBaACb, MOAHUMAET MfIeYo pblyara ¢ nuLly-
LLIMM KOJTECMKOM Ha KOHLLe M OCTaBNAET YePHWIBHBIN e Ha HeNnpepbIBHO
OBUrKyLLencA neHTe. Mpy KOPOTKOM Mo BPEMEHM 3aMbIKaHUM KilloYa creg,
Ha NeHTe 0CTaeTCA KOPOTKMM (TOYKa), MPU AJIMHHOM 3aMbIKaHWUK KiltoYa —
LNMHHBIM (Thpe). CoueTaHUA U3 ANMHHBIX M KOPOTKMX 3HAKOB COCTaBAAT
«a3byry Mopze». [1nA paboTbl NEHTOMNPOTAMHOM0 MeXaHN3Ma Obls UCMoNb-
30BaH MPYXHMHHBIA OBUraTesnb U JobaBneH MOSTHUEOTBOA-KOMMYTaTop.
Bce petanu annaparta KpenATcA Ha AepeBAHHOM OCHOBaHWM, CryalleM
MeCTOM [/1Al XpaHeHWA NeHTbl. Ha HeM ycTaHaBNMBAalOTCA OCHOBHbIE YacTU
annapata Mop3se — TenerpadHblii KoY, 3N1eKTPOMArHNUT, IEHTOMPOTA-
HbI MEXAHW3M, KOMMYTATOP, KNEMMbl — 1 MOHTUPYIOTCA NPOBOAA.

ABNAACL 0QHOM U3 KPYMHENLLMX SNIEKTPOTEXHUYECKUX GUPM B MUpe,
«Siemens & Halske» umMena dunuansl Bo MHorux ctpaHax EBponbl, B Tom
uncne u B Poccun. CosnarHas B 1853 r. B CaHKT-[eTepbypre anekTpo-
TexHu4eckasa ¢dabpuka (oToeneHve b6epnmnHcKoro 3aBofda «Siemens &
Halske») B 1898 r. Bowwna B coctaB AKLMOHEPHOMO 06LLLECTBA PYCCKUX
3MEeKTPOTEXHUYECKMX 3aBofoB «CuUMeHC U [anbcKke», o06beauHUBLLENO
MOCTPOEHHble GUPMOI caMble NepefoBbie MO TeM BpeMeHaM npeanpu-
atna. Muwywmin TenerpadHblin annapaTt Mop3se (cepuiiHbiin N2 76881)
B 1959 r. nocTynun m3 BorcKkoBon Yactu 75316 u 6bi1 nNepedaH B Oap
LeHtpansHomy Myseto BBC. Annapat gatupyetca 1917 r. u m3rotos-
neH AKLMOHEPHBIM 0BLLLECTBOM PYCCKUX 3/IEKTPOTEXHUYECKMX 3aBOO0B
(AOP33) «CuMeHc n lanbcke» B lNeTporpage, 0 YeM CBMOETENbLCTBYET
Hagnucb Ha WunbauKe. Muwywmin TenerpadHbIi annapat Mop3e 13 co-
6paHunA My3eA CyLLLeCTBEHHO OTIMYAETCA 0T 6a30BOM MOJENN HANIMYMEM
MULLIYLLLEro KOMeCHKa U OTKPBITOM YepHUITbHULbI, UCMONb30BaHMEM Mpy-
HWHHOIO ABUraTens U MoJIHMeOTBOAA-KOMMYyTaTopa.

B.A. be3maneHKo
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“SIEMENS & HALSKE”
MORSE WRITER

At the end of the 1860s, the Berlin-based company “Siemens & Hal-
ske” launched serial production of the Morse’s telegraph equipped
with a writing disk and an open inkpot. The first Morse devices re-
corded incoming messages by embossing them on paper, which
required the device’s electromagnetic unit to exert a great deal of
pressure and the reader — to read in good lighting. In addition, the
weight-drive of the tape-moving mechanism was inconvenient in
operation. In the process of operation, the structural design of the
telegraph device underwent repeated modifications and improve-
ments. The version of the Morse's telegraph apparatus equipped
with an inking disk and an inking roller was designed in 1854 by
the Digne brothers in France. Those telegraphs came to be known
as ink-writers. In 1864, “Siemens & Halske” designed a telegraph
device equipped with an open inkpot that was shortly afterwards
accepted for mass production by the European Mail and Telegraph
Union a member of which the company was.

The operating principle of the open inkpot telegraphic device
was as follows: an electric signal travels through the receiver’s elec-
tromagnet and attracts the clapper, which raises the lever with the
inking disk on the end, which leaves an ink mark on the constantly
moving paper tape. [f the circuit is closed for a brief moment, the
ink mark on the paper tape will be short and look like a dot. If the
circuit is closed for a longer period, the mark will be long and look
like a dash. The Morse code consists of combinations of dots and
dashes. The tape-moving mechanism was driven by a spring drive
complete with lightning rod/switch. All the parts were assembled
on a wooden base that also served as the paper tape storage. The
principal components of the Morse telegraph were installed on top of
the wooden base, including the telegraph key, electromagnet, tape-
moving mechanism, switch, and terminals with wires.

Being one of the world's largest electric engineering compan-
ies, “Siemens & Halske” operated subsidiaries in many European
countries, including Russia. In 1898, the electrical engineering factory
founded in St. Petersburg in 1853 (as a division of the “Siemens &
Halske” plant in Berlin) joined the Joint-Stock Society of Russian “Sie-
mens & Halske” Electrical Engineering Plants that brought together
the most technologically advanced enterprises built by the company
at the time. In 1959, the Morse writing telegraph (serial No.76881)
was donated to the Central RF Air Force Museum by military unit No.
75316 as a gift. The machine dates back to 1917. It was manufactured
by the Joint-Stock Society of Russian “Siemens & Halske” Electrical
Engineering Plants in Petrograd as evidenced by the writing on the
shield. The Morse writing telegraph from the museum significantly
differs from the basic model in that it is equipped with an inking disk
and an open inkpot, a spring drive, and a lightning rod/switch.

V. A. Bezmalenko
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Muwywui menezpagrsild annapam Mop3se gupmel «CuMeHc u lanbcke». Poccus, llempo- “Siemens & Halske” Morse writer. Russia, Petrograd. Joint-Stock
2pad. AKyuoHepHoe 0bujecmso pyccKux aeKkmpomexHudecKux 3a80008 (AOP33) «CumeHc Society of Russian “Siemens & Halske” Electrical Engineering Plants.
u lanscke». 1917 e. LlenmparnesHsil My3el BoeHHo-8030ywiHbIX cun (MoHuHo) 1917. Central RF Air Force Museum (Monino)



MexayropoaHblii
TeNepOHHbIA KOMMYTaTOp

Ha ncxone XIX ctonetua, Korga npoMbllUieHHble LeHTpbl Poccumn bbinu
0XBayeHbl FOPOACKNMU U NPUrOPOSHLIMU TenedOoHHbIMU CETAMMU, CTana
04eBUOHOM LieniecoobpasHOCTb YCTPOMCTBA NpAMOro Tefle$poHHOro co-
obweHna Memway CaHkt-MeTepbyprom n Mockeoi. Takoe cooblieHue
MOFJI0 3HaYMTENbHO YNPOCTUTL Mepedady aaMMHUCTPATMBHBIX pacro-
PAMEHUN, BefeHWe TOProBO-MPOMBILLIEHHBIX WU JIMYHBIX OeN MexAay
Hutenamm Opyx ctonuu. Mo nopyveHuto [MaBHOrO ynpaBrieHUA MoYT
N TenerpadgoB NPoOeKT MerayropofaHon TenepoHHOM NMHUKM pa3pabo-
Tan B 1896 r. monopon uHxeHep M.[. BonHapoBckuin (1866-1913),
CTaBLUMIA BMOCNEACTBUM MPOPECCOPOM U PEKTOPOM INIEKTPOTEXHUYe-
CKOro MHCTUTYTa MMnepaTtopa Anekcangpa lll. Pesynstatel paboTbl no
MPOEKTUPOBaHMIO MarucTpanu oH o606wwmn B Tpyae «TeopeTuyeckoe
M NpaKTUYecKoe pyKOBOACTBO Mo TenedoHum» (CM6., 1897). Havanb-
HMKOM CTPOMUTENbCTBA, a 3aTeM U OUPEKTOPOM BCEr0 MEOyropoaHoro
c006LeHMA 6bI1 Ha3HaYeH UHKeHep A.A. HOBULKUIA, CTapLUMIA MeXaHUK
PurKcKoro noytoBo-TenierpadHoOro oKpyra, MMeBLLMIA OMbIT YCTPOMCTBA
TenerpadHbIX JIMHWUNA.

Bo3gywHaA 4eTblpexnpoBogHaA fMHUA MNPOTAMEHHOCTbIO 618
BepcT 6bl1a coopy*KeHa BAOSb NofioTHa HuKonaeBcKow (HbliHe OKTAGpL-
CKoW) KenesHon goporun B 1897-1898 rr. TenedoHHoe obopymnoBaHue
W MaTepuarbl NOCTaBANM OTeYecTBeHHble 3aBofdpbl KoMMaHuM «CuMeHc
n Manbcke», KonbyyrnHckme 3aBogpl W gpyrve npegnpuAtmA. B 1898 r.
CaHkT-TNeTepbyprckan TenedoHHan dpabpuka «J1.M. 3puKcoH n K°» us-
roToBWNa ABa Nepsbix 06pasLlia coeaMHUTENBHBIX KOMMYTaTopoB. OauH
M3 HUX oOuH 6bin ycTaHoBneH B CaHKT-leTepbypre, a opyro B MockBe
(He coxpaHnwncA). CoeauHEHMA Ha TaKWMX KOMMyTaTopax OCyLLecTBA-
NN TenedOHUCTKU BPYYHYIO C MOMOLLbI0 FHe3[ U LUTEKEPOB C MMOKUMU
LUHYpaMu. Bbi3oB aboHeHTa Npon3BoamMsICA BpaLLLEHNEM PYYKM 3NIEKTPO-
MarHWTHOrO MHAOYKTopa. KoMMyTaTopbl MMeNiM MacCUBHbIN LepeBAHHbIN
KOpPMyC, YKpaLLEHHbIN pe3bboi.

OdurumanbHoe OTKPbITUE MEXAYropodHoro Tefie$poHHOro coobLue-
HMA cocToAnock 31 aexkabps 1898 r. Cnpoc Ha MexayropoaHbIv TenedoH
C CamMoro Havana 6bis1 BbICOK, MO3TOMY MEPeroBOPHbLIE NMYHKThI MPY MeMK-
ZyropofHbix TenedoHHbIX CTaHUMAX paboTanm KpyrmocyTouMHO A7iA BCeX
¥enawwmx. ABOHeHTbI FopoAcKUX TenedOoHHbIX CETEN MOMTIN NeperoBa-
puBaTbcA U3 AoMa. B cyTKM no nnHumM Benock 6oriee 4BYXCOT NeperoBo-
poB. BpeMs pasroBopa TenedoHUCTKN GUKCMPOBaN C NOMOLLbI0 HacoB
W 3anuckbiBany B HypHan. lNnata 3a 06bl4YHbIN TPEXMUHYTHBIA pa3roBop
cocTaensna 1 pybnb 50 Koneek, 3a CpoyHbIi pasrosop — 4 py6ns 50 Ko-
neek. MewayropogHoe TeniedpoHHoe COOb6LLEHNE MM Ype3BblYanHO
BaXKHOE MONUTUYECKOe M S3KOHOMUYecKoe 3HadYeHue. Co BpeMeHeM OHO
MO3BO/INIIO 3HAYUTENIbHO pPasrpysuTb TenerpadHble SIMHUKM U ynpo-
CTUTb Mepefady MoBcefHeBHOW WHPopMaLuMWn. PydHble coeauHWUTENb-
Hble KOMMYTaTOpbl OKa3aNnucb BecbMa YAobOHbIMW B 3KCMyaTauum Ha
MEerOyropodHbIX IMHUAX U UCMOMb30BaNIUCh [OCTaTOYHO J0JIF0e BpeMs.
MepBbii 0bpa3sew, MerayropoaHoro TesiedoHHOro KoMMmyTatopa CaHKT-
MeTepbyprcKoi cTaHUMWM ABNAETCA 3KCMoHaToM LleHTpanbHoro Myses
cBA3n um. A.C. lNonos.a.

B.K. MapyeHKoa
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INTERCITY TELEPHONE
SWITCHBOARD

At the end of the XIX century, when Russian industrial centers were
already equipped with urban and suburban telephone networks, the
need in organizing direct telephonic communication between Mos-
cow and St. Petersburg became obvious. Such communication could
simplify transmission of administrative instructions and enable the
residents and entrepreneurs of the two capitals to communicate
with one another with ease. In 1896, commissioned by the Chief
Department of Mail and Telegraph, the young engineer P. D. Voin-
arovsky (1866-1913), who later became a professor at and the rector
of the Institute of Electrical Engineering named after the Emperor
Alexander lll, designed an intercity telephone line construction proj-
ect. He presented a summary of his project in the book “Theoretical
and practical manual on telephony” (St. Petersburg, 1897). A. A. No-
vitsky, the senior mechanical engineer of the Riga Mail and Telegraph
District experienced in organizing telegraph lines, was appointed the
head of the construction project and subsequently — the director of
all intercity communication.

A 618 km four-wire overhead transmission line was erected
parallel to the Moscow — St. Petersburg railway track in 1897-1898.
The construction materials and telephonic equipment were supplied by
the domestic “Siemens & Halske” plants, Kolchugino plants, and some
other enterprises. In 1898, the St. Petersburg-based telephone factory
“L. M. Ericsson & C°" manufactured the first two switchboards. One of
them was installed in St. Petersburg, while the other — in Moscow
(did not survive). Those switchboards required live operators to con-
nect callers and their parties by inserting contact plugs with flexible
cables into requisite sockets. A call was placed by rotating the handle
of an electromagnetic inducer. The switchboards were concealed inside
massive wooden housing decorated with ornamental carving.

Intercity telephonic communication was officially inaugurated
on December 31, 1898. The demand for intercity telephone service
was high from the beginning, which is why toll service halls operated
round the clock for all interested parties under the intercity telephone
stations. Regular subscribers of urban telephone networks were able
to make intercity calls directly from home. The intercity telephone line
was used to accommodate more than two hundred telephone calls
per day. Switchboard operators kept track of every call and registered
its duration in a journal. The going rate for a regular three-minute
call was 1.50 roubles and for an urgent call — 4.50 roubles. Intercity
telephone communication was extremely important politically and
economically. In time, it helped to significantly reduce the workload
of the telegraph lines and simplify the transmission of everyday infor-
mation. Manual switchboards proved very convenient on intercity lines
and remained in operation for a long time. The first intercity telephone
switchboard from the St. Petersburg station is an exhibit at the Central
Communications Museum named after A. S. Popov.

V. K. Marchenkov



MecdyaopodHeil menegoHHslld kommymamop. Poccus, Cankm-ITemepbype. CaHkm- Intercity telephone switchboard. Russia, St. Petersburg. St. Peters-
lemepbypackaa menedoHHas gabpuka «/1.M. FpurcoH u K°». 1898 2. LlenmpasneHeil My3ell burg telephone factory “L. M. Ericsson & C°”. 1898. Central Com-
cea3u umeru A.C. [lonosa (CaHkm-ITemepbypa) munications Museum named after A. S. Popov (St. Petersburg)



HckpoBoii
paguonepeaTyuK
llonoBa ¢ HanpaBneHHOM
aHTeHHOM

Mpn aHanuse TBOpPYeCTBa BbIGAIOLLErOCA PYCCKOMO pPaguoTeXHUKa
A.C.Tlonoga, aBTopa nNepBoW NpaKTUYeCKol cucTeMbl paamocsasmn (1895),
TPAAULIMOHHO [enatoT akLEHT Ha U306pEeTeHHbIX MM paguonpuUeMHu-
Kax — KorepepHoM (1895) 1 getexktopHoMm (1899). lopa3go MeHbLUee
BHMMaHWe yaenfeTcA paguonepenaTyvMkaM, UCMosib30BaHHbIM YYeHbIM
B ero nepBbIX OMnbiTax no 6ecnpoBogHOM Nepefaye curHanos. Heckosb-
KO TaKMX papuUTETHbLIX NPMBOPOB 3KCMOHMpYeTcA B LieHTpanbsHoOM Mysee
cBA3n umerun A.C. lNonos.a.

OavH 13 HUX — nepBbI B Poccnn MCKpoBOW nepefaTtymk geuu-
METPOBbIX BOJIH C HArNpaBfIEHHOM aHTEHHOW — Oblfl MOCTPOEH B Havasne
1896 r. B ero ocHOBY MoOMOMKEH CUMMETPUYHBIA BEpTUKalbHbIA BUbpa-
TOp B BMAE ABYX COOCHbIX NTaTYHHbIX CTEPXHHEN, pa3aeSIeHHbIX UCKPOBbLIM
npoMerKyTKOM. CTepHHM HaXoOWUNUCh B CTEKNAHHOM CTaKaHe C TexHuYe-
CKUM MacoM. bonbLuas guaneKTpuyeckas NpoHML,aeMOCTb Macna noBbl-
Lana npobmeBHOe HanpsKeHWe UCKPOBOro paspaga W, CriefoBaTesbHo,
N3My4aeMyt0 MOLLIHOCTb M JanbHOCTb CBA3U. K MCKPOBOMY NMPOMEMYTHY
MoABOAMIIOCH BbICOKOE NepeMeHHoe HarnpsaxeHue 0T BTOPUYHOM 06MoT-
KU MHOYKUMOHHOW KaTyLKK (cnupanu PyMKkopda). MepBryHan o6MoTKa
KaTyLUKWM COEAMHANACh C HECKONIbKUMM rafibBaHUYECKUMU 3/IEMEHTaMU
Yyepe3 MexaHU4YecKui npepbiBaTeslb MOCTOAHHOMO 3/IEKTPUYECKOI0 TOKa.
Bubpatop noMeLuanca Ha poKyCHOM IMHUM METaNIMYecKoro pedexTo-
pa B popMe napabonnyeckoro 3epkana, poKycMpoBaBLLErO U3/yYaeMble
padMoBOJIHbI B HAaNpaBeHnM packpbiBa. BcA KOHCTPYKLMA Kpenunack Ha
[epeBsiHHOM J1TabopaTopHOM LUTATMBE M MOrJIa Kak YrogHO OpUeHTUpO-
BaTbCA B NPOCTPaHCTBe.

Mpu 3aMblKkaHUK Kl0Ya-KOMMYyTaTopa B NMEePBUYHON Lienu crvpanu
PyMKopda Ha 6oree unu MeHee NpodonKuTENbHOE BpeMsa B 3¢up no-
CbINannCh OJIMHHBIE U KOPOTKME CEPUN PaaMOCUTHANOB, COOTBETCTBYIO-
LLMe 3HaKaM a3byku Mopse. Mpu paboTe ¢ TakMM paguonepenaTHnKoM
A.C. lNonoB noMeLLan cBoK NepBbIi KOrepepHbIn MPUEMHMK B 3KPaHUPY-
IOLLLMIA MeTanInYeckuii GyTnap 1 cHaban ero npueMHom pedrieKTopHoM
aHTeHHoMW. Mocne M3roToBneHWA nNepefaTynka B Mactepckon MuHHoro
oduLiepcKoro Knacca B KpoHLTaaTe yyYeHbIN 1CMosib3oBan ero A no-
CTaHOBKM N1abopaTopHbIX 3KCMEPUMEHTOB M A NMOKasa KypcaHTam Ha
yyebHbIX 3aHATUAX. [epBana oduLmManbHan AeMOHCTPaLMA NepefaTymKa
coctoAnack 24 MapTa 1896 . Bo Bpems goknaga A.C. [Nonosa Ha ovepes-
HOM 3acefaHun Pycckoro ¢pusmMKo-xMmuyeckoro obLyectsa npu Umne-
patopckoM CaHKT-leTepbyprcKoM yHuMBEpCUTETE.

B 1906 r. paHHbIM paguonepenaTymKk B Yucie Opyrux npubopos
A.C. MNonoBa [eMOHCTPMPOBasCA Ha BbICTaBKe ero NamATK, YCTPOEHHOM
B MUHHOM oduLepcKkoM Knacce, a B 1927 r. npnbop NonosiHWUA Konsiek-
uuto LleHTpanbHoro Myses cBAsn umenun A.C. MNonoga.

B.K. MapyeHKos
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Popov’s SPARK
RADIO TRANSMITTER
WITH A DIRECTIONAL
ANTENNA

When analyzing the work of Russia’s outstanding radio engineer
A. S. Popov, the creator of the world’s first practical radio communi-
cation system (1895), it is customary to focus on the radio receivers
that he invented — the coherer (1895) and the detector (1899). A lot
less attention is paid to the radio transmitters the scientist used in
his first experiments in wireless signal transmission. Several such
rare devices are exhibited at the Central Communications Museum
named after A. S. Popov.

One of them, Russia’s first spark transmitter of decimeter ra-
dio waves with a directional antenna, was built in early 1896. It was
based on a symmetrical vertical vibrator implemented in the form of
two uniaxial brass rods separated by a spark discharger. The rods
were positioned inside a glass container filled with technical oil. The
oil’s high dielectric factor augmented the spark’s discharge voltage
and, consequently, the generated electrical signal’s capacity and
travel distance. The spark discharger had direct access to high alter-
nating voltage coming from a secondary Ruhmkorff coil. The primary
coil was connected to several batteries via a mechanical interrupter
of direct current. The vibrator was positioned on the focal line of
a metallic reflector implemented in the form of a parabolic mirror
that focused the radiated radio waves in the direction of the aperture.
The entire assembly was mounted on a wooden stand rod and could
be oriented in any direction in space.

Upon closing, the primary circuit of the Ruhmkorff coil for
amore or less extended period of time, series of long and short radio
signals were generated that corresponded with Morse code charac-
ters. When working with such a radio transmitter, A. S. Popov placed
the first coherer receiver inside a shielding metallic box and supplied
it with a receiving reflector antenna. Having manufactured the trans-
mitter in the workshop of the Mine Officers Department in Kronstadt,
the scientist used it to conduct laboratory experiments and to dem-
onstrate its performance to students in training sessions. The trans-
mitter’s performance was demonstrated officially for the first time on
March 24, 1896 in the course of A. S. Popov's presentation at a meet-
ing of the Russian Chemical and Physical Society of the Emperor’s
University of St. Petersburg.

In 1906, this radio transmitter, among some other A. S. Pop-
ov's devices, was demonstrated as part of the commemorative ex-
hibition at the Mine Officers Department. In 1927, the transmitter
was donated to the Central Communications Museum named after
A.S. Popov.

V. K. Marchenkov



Anexcandp Cmenarosuy lonoa
(1859-1905/1906)

Alexander Stepanovich Popov
(1859-1905/1906)

Uckposol paduonepedamyuk A.C. [Tonosa ¢ HanpasneHHol aHmeHHol. Poccus, KpoH-
wmadm. Macmepckaa MurHoz20 oguyepckozo knacca. 1896 e. LlenmpanbHeil My3el cBA3u
umeHu A.C. Tonosa (CaHkm-ITemepbype).

Popov'’s spark radio transmitter with a directional antenna. Russia, Kronstadt. Workshop
of the Mine Officers Department. 1896. Central Communications Museum named after
A. S. Popov (St. Petersburg).



CamonerHas
paguocTaHuma AR-21

B nepwvopg NparkaaHCKoM BOMHbI, 0QHOBPEMEHHO C $OPMUPOBaAHMEM BO3-
AywiHoro ¢nota, B Paboye-KkpecTbaHcKon KpacHoi apmumn (PKKA) 6b11u
co3JaHbl CaMOCTOATe/IbHble Modpa3feneHnd, a 3aTeM BOMCKa CBA3W.
B 1918 . Ha 60/IbLLUMHCTBE 0TEYECTBEHHbIX CaMOJIETOB NPUMEHANINCH UC-
KpoBble nepefaTymKu pasfivdHbIX TUMNOB MHOCTPAHHOIO MPOM3BOACTBA.
B 1920 r. Ha 6ase netHoro otgena MasBo3gyxdnota ansa nposeaeHuUn
NETHbIX UCMbITaHUIA U UCCefoBaHUIA B 0611acTV aBUALMOHHOM TEXHWKM
6bIN1 CO3aH OMbITHbIA a3POAPOM, Ha3BaHHbIV B AaNbHelLweM «HayyHo-
onbITHbIN aspoapom npu 'Y PKKB®» (HOA).

B 1921 r. KonnexktnB paguoanexkTpokabureta npu HOA nop pyKo-
BoAcTBOM AnekcaHgpa VeaHoBuya KoBaneHkosa (1887-1943) paspa-
6aTbiBaeT M co3daeT paamoTenedoHHylo nepegaoLlyto ctaHumio AK-21,
Mo3BONABLUYI0 MOAAEPHMBATL OOHOCTOPOHHIOW CBA3b C CaMOJETOM.
Bnepeble 6bia co3fgaHa oTevecTBEHHas annapaTypa, OTYeTIMBO
nepegaloLlas peyb ¢ camorneTa Ha 3emnio. B 1917 r. A.U. KoBaneHKoB
OKOHYMN [leTporpafckmMm 3NEKTPOTEXHUYECKUA WMHCTUTYT, B 1918 .
[06poBOJIbHO BCTYNMA B KpacHylo apMuio, CBA3aB CBOIO AeATeSIbHOCTb
C BOEHHOW aBMaLueit, 1 ctan paboTaTb CTapLUMM UHMKEHEPOM Mo paamo-
TexHuKe B MMaBBo3ayx¢note. B 1920 r. oH 611 Ha3Ha4YeH HaYaIbHUKOM
paguoaneKkTpokabuHeta npu HOA, nocne HeCKONbKUX peopraH1saumi
npeobpasoBaHHoro B 1926 r. B HayuHo-ucnbITatenbHbIA MHCTUTYT BBC
PKKA. B 1929 r. A.N. KoBaneHKoB — HayanbHUK CHOPMUPOBAHHOIO
B MHCTUTYTe oTdeNla paavo, 3aHUMAIOLLLEroCA UCMbITaHNMEM CaMOJIETHOM
1 Ha3eMHoOW paguoannapartypbl.

B TeueHuWe MHOruMX neT oH Bes nedarornyeckyto paboty U MHOro
caenan ona nofroToBKWM aBUALMOHHBIX paguocneumanmctos: B 1923-
1926 rr. umtan Kypc paguoTtexHuku, a ¢ 1933 r. npenogasan B Boek-
Ho-Bo3ayLIHON akageMun PKKA (HbiHe BBUA uM. H.E. HyKoBcKoro);
¢ 1940 . oH B BOMHCKOM 3BaHUK bBpUrMHIKeHepa, 3aTeM reHepars-Maiopa
MAC. JoueHT Kadbeapbl HaBurawmm v cBA3n B BoeHHo-Bo3ayLLUHON aKa-
aeMun (HbiHe BBA uM. 10.A. TarapuHa). A.W. KoBaneHKkoB Hanucan psag
nepBbIX y4ebHbIX NOCO6MIA Mo paaMoTEXHUKE U PaAMOCBA3W, NepBbI 0T-
e4ecTBeHHbIN y4ebHUK «OCHOBbI aBUALIMOHHOM paguoTexHuKkmy (1938),
Hay4Hylo paboTy Ha TeMy «OcobeHHOCTU paboTbl paanMoobopyaoBaHusA
B BbICOTHbIX YCIIOBUAX» (1942).

B panbHenweM xapaktepuctukm AK-21 coBepLUeHCTBOBAsMUCh,
n B 1923 r. Ha ee 6a3e TaNaHTIUBLIN MHMeHEp co3aal TPeXs1amnoBbIi
nepegatymk AK-23 (gansHocTtb gencteusa o 500 KM), NpUHATLIA Ha BO-
Opy*eHue 1 NOoCTyNMBLUNIA B Npon3BoAcTBo. B 1924 r. A.U. KoBaneHkoB
COBMECTHO C MHeHepoM A.B. lMaHoBbIM co3dan npyveMo-nepenatoLLyio
paguoctaHumio AlMK. B 1926-1928 rr. npu y4actun KoBaneHkoBa pas-
pabatbiBatoTcA 6onee coBeplueHHble pagnoctaHummn (UCK, NCK, 15CK
W op.) AnAa uctpebuteneir n 6oMbapanpoBLLMKOB. Brnepebie B oTe-
YeCTBEHHOW PafMOTEXHUYECKOW MPOMBILLIEHHOCTU ObIIM CO34aHbI
cpeAcTBa CBA3MU, MO3BOJIAILLME NOAOEPHKMBATb OBYCTOPOHHIOK CBA3b
He TOJIbKO C Ha3eMHbIMU NyHKTaMu ynpaeneHua (0o 450 KM), Ho 1 Mexay
camorneTamu (8o 150 KM). Takue paaMoCTaHUMM CTafu LLIMPOKO MpUMe-
HATBCA BO BCEX POAAX BOEHHOM U MPaX4aHCKOM aBuaLmn.

IA. [Jasbidos
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AK-21 AIRCRAFT
TRANSCEIVER

During the Civil War, a number of independent subdivisions were
created within the Red Army of Workers and Peasants that later
came to be known as communication troops. In 1918, most of the
domestic aircraft were equipped with foreign-made spark transmit-
ters of different kinds. In 1920, an experimental airfield was created
on the basis of the flight department of Glavvozdukhflot whose pur-
pose was to conduct flight tests and aviation technology research.
The airfield came to be known later as the “Experimental Research
Aerodrome” (ERA).

In 1921, the staff of the ERA radio and electronics depart-
ment spearheaded by Alexander Ivanovich Kovalenkov (1887-
1943) designed and manufactured the AK-21 radiotelephone
transmitter capable of maintaining one-way communication with
aircraft. This was the first piece of domestically developed equip-
ment that was capable of transmitting human speech from an
aircraft to ground control. In 1917, A. |. Kovalenkov graduated from
the Petrograd Institute of Electrical Engineering. In 1918, he volun-
tarily joined the Red Army choosing to specialize in military avia-
tion and was appointed as the Chief Engineer of Glavvozdukhflot in
charge of radio equipment. In 1920, he was appointed the head of
the ERA radio and electronics department. In 1926, following a se-
ries of organizational changes, it was reorganized as the Research
and Testing Institute of the Red Army of Workers and Peasants. In
1929, A. I. Kovalenkov became the head of the Institute’s Depart-
ment of Radio that specialized in testing aircraft-born and ground
radio equipment.

He taught for many years and did a lot to train a new genera-
tion of aviation radio specialists. A. |. Kovalenkov authored some of
the very first textbooks on radio technology and radio communica-
tions, the country’s first domestically written textbook on the “Foun-
dations of aviation radio technology” (1938), as well as the research
paper on “Operating radio equipment at high altitudes” (1942).

The AK-21 transmitter underwent numerous modifications
and improvements and in 1923, the talented engineer used it as the
basis for the development of the AK-23 three-tube radio transmit-
ter (with an operating range of 500 km) that was approved by the
military and accepted for serial production. In 1924, A. I. Kovalenkov
designed, in collaboration with the engineer A. V. Panov, the APK
transceiver. In 1926-1928, with Kovalenkov's participation, a num-
ber of more advanced transceivers were developed (ISK, 15SK, etc.)
for fighters and bombers. Those were the first domestically manu-
factured means of communication that were capable of maintain-
ing two-way communication not only between aircraft and ground
control (with an operating range of up to 450 km), but also between
aircraft (with an operating range of up to 150 km). These transceiv-
ers came to be widely used in all branches of military and general

aviation.

G. A. Davydov



Paduocmaryus camonemuas AK-21. CCCP, Mocksa. Macmepckas paduo3nekmpokabuHema AK-21 aircraft transceiver. USSR, Moscow. Workshop of the radio
HayyHo-oneimHozo aspodpoma npu 'Y PKKBO. 1921-1924 22. LlenmpaneHeil My3eli BoeHHo- electronics department of the Experimental Research Aerodrome.
8030ywHbIX cun (MoHuHo) 1921-1924. Central RF Air Force Museum (Monino)



Kunonpoekrop
«Kok»

OcHoBaTenu ofgHon w3 crapenwmnx ¢upm «Pathe Freres» («BpaTbA
Mate»), OpaHuuA, bepyLel cBoe Havano ¢ 1894 r., Amunb n Lapnb
Mate, obpasoBanu B 1897 r. leHepasnbHylo KOMMaHWI0 cMHeMaTorpada,
¢oHorpada u nneHkn (Generals des cinematographes, phonographes
et pelliules). C 1898 r. ee ¢upMeHHbIM 3HAKOM CTaHOBUTCA 3Mbnema
c nsobparkeHveM netyxa — «Cog» (dpaHL. «netyx»). HeobbIKHOBEH-
HasA npegnpuuMuymBocTb Llapna [Mate, opraHu3oBaBLUero Ha CBOWX
npennpusaTMAX NMPOM3BOACTBO annapaTtypbl U 0bopynoBaHus, NpeBpa-
TUNa KMHeMaTorpag 13 KycTapHOro NpoM3BOACTBA B MOLLHYIO OTpacsb
MPOMBILLNIEHHOCTU. KoHTponupyeman U durHaHCUMpyeMasa UM KoMMaHuA
«KoHTeHcy3a» B benbeunne (kBaptan lapuika) 6biia caMor KpynHoM
B MMpe No NpoM3BOACTBY NPOEKLMOHHOM annapatypbl. [Jo 1914 r. an-
napatypow Mate B 6onbLUMHCTBE cTpaH 6bl10 0bopynoBaHo 80% Bcex
3pUTeSIbHbIX 3a/10B.

KuHonpoekTopbl «Cog» («Kok») cepuitHO Havanu BbinycKaTbcA
B 1912 r. ®upma npeanorkuna npomsBoamuTb CbeMKY M MPOEKLMIO Ha M1eH-
Ke LUMPUHOM 28 MM (yMeHbLLEeHHbIN popMaT lNaTte, npu3HaHHbIN 06LLecTBOM
KUHOMHMKEHEPOB KaK CTaHOApTHbIN 418 NOpTaTVBHbIX MPoeKTopoB). [Jo 3Toro
€[VHCTBEHHOW [ KOMMepYecKol KuHeMaTtorpadum bbina nieHKa Wm-
pvHoi 35 MM. lneHKa Ha TPYAHOBOCM/ITAMEHAEMON OCHOBE BblMycKanacb
¢dvpMoit MoHoMoNbHO, MMena pasMep Kagpa 14 x 19 MM 1 opuUrnHansHyto
nepdopaLmio ¢ pa3HbIM LWaroM. KnHonpoeKTop 6bin 04eHb NPOCToM U Ha-
[OEMHOM KOHCTPYKLMW, B KOTOPOW MPMBOL JIEHTOMPOTAKHOIO MeXaHU3-
Ma OJHOBpPEMEHHO MCMosb30BasNcA 41 NpMBOAA NUTABLLEro NMPOeKLU-
OHHYyl0 CUCTeMy reHepaTopa. [1/1A BbICTPOl YCTaHOBKM KMHOMPOEKTOPa He
TpeboBanock creumansHoN NoAroToBKM M [OMOSTHUTENIbHOMO UCTOYHMKA
3M1EKTPUYECTBA, YTO MO3BOJIASIO UCMOSb30BaThb ero /1A JOMALLHNX MPOCMO-
TPOB KMHOPUNBLMOB M [1s1 yHebHbIX Lieneit. DunbMoTeKa lNaTe HacumnTbIBana
935 ¢punbmoB. PeknaMHbI nUcToK upMbl «bpatbs MNate» rosoput
0 LUMPOKOM pacrnpocTpaHeHUn KuHonpoeKTopoB «Kok» B Mockse,
B PEKNAMHbIX *ypHasiax Toro BpeMeHW pasMeLLLeHO MHOMo MHbopMaLmm
0 MPOKATHbLIX KOHTOPAX, IAe MOMHO 6bIfo B3ATb KMHOTEXHUKY U dUb-
Mbl. B1918 r. Ha 6a3e npoeKTopa «KoK» 6bINN BbIMYLLEHbl 3HaMe-
HUTble coBeTCKUE KuHonepenBukku 03 (TocynapcTBeHHOMO onTUYe-
CKOro 3aB0fa) /1A CTaHAAPTHOM KUHOMEHKU (35 MM).

KuHonpoektop «Kok» pupMbl «Bpatba Mate» — peakuin Mysein-
HbI NPedMeT, ero KOHCTPYKLUA XapaKTepu3yeT pa3BUTUE TEXHUKKU He-
Moro knHematorpada s 1910-1920 rr. B otgenke npucyTcTaytoT goporue
nopofpl AepeBa (MHKpYCTaLMA) U pyvHan POCnMCh Mo 3Manu pacTuTeslb-
HbIM Y30POM CTaHWHbI; LUKWBEI, LLECTEPHU, MaxoBble Koseca, ornpasa
06bEeKTMBA, 3N1EMEHTbI 0CBETUTENIbHOM CUCTEMbI U NTIEHTOMPOTAMXHOMO
MeXaHM3Ma BbIMOJIHeHbl U3 NaTyHW C BNecTALMUM NOKPbITUEM; PYKOAT-
Ka NpYBOAa, pyyKa Ans obpaTHOM NepeMOTKU KUHOMEHTbl U BEPXHUN
HanpaBnALLUA POJIMK BbITOYEHbBI U3 CZTIOHOBOM KOCTU. KMHOMpoeKTop
«KoK» oTnn4YaeT canoHHoe UCMoTHeHWE MO UHAMBUAOYaNbHOMY 3aKasy,
YTO [enaeT ero yHWKasnbHbIM. B KOMMNeKTe ¢ MpoeKTopoM MMeeTcsA Ko-
pobKa c KMHoOMNIBbMOM (NNieHKa 28 MM C xapakTepHow nepdopaumen),
BbIMYLLEHHBIM GUPMOW.

T.A. [TnamoHosa
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“con"
FILM PROJECTOR

In 1897, the founders of one of the oldest French firms, “Pathé
Freres”, which dates back to 1894, the brothers Emile and Charles
Pathé founded their “Compagnie Générale de Cinématographes,
Phonographes et Pellicules”. In 1898, an image of rooster (“Coq” in
French) was adopted as the company’s proprietary logo. Thanks to
the indefatigable entrepreneurship of Charles Pathé who organized
production of filmmaking equipment and gear at his enterprises,
filmmaking evolved from an artisanal craft into a powerful industry
sector. The company “Continsouza” in Belleville (a Paris neighbour-
hood) that he controlled and financed was the world’s largest manu-
facturer of film projection equipment. Prior to 1914, up to 80% of all
cinemas around the globe had been outfitted with Pathé’s projection
equipment.

The serial production of “Coq” film projectors began in 1912.
The company suggested using 28 mm film (Pathé’s reduced format
recognized by the Society of Film Engineers as the standard for port-
able projectors). Prior to that, 35 mm film had been the only standard in
commercial filmmaking. The company was the monopoly manufacturer of
heat-resistant film with 14 mm x 19 mm frames and original variable
step perforation. The film projector had a simple and reliable struc-
tural design in which the film-moving mechanism simultaneously
served as the driver of the system’s electric power generator. The
projector could be set up quickly. No special training or additional

(OpazmeHm KUHON/IEHKU
¢opmama 28 mm

A length of 28 mm film



KuHonpoekyuoHHelli annapam «Kok». Oparyus, lapuxc. upma «Pathé Freres» («bpames “Coq” film projector. France, Paris. “Pathé Freres”. 1912-1925.
lame»). 19121925 2. [onumexHuyeckul my3el (Mockaa) Polytechnical Museum (Moscow)
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power source was required to use the projector. This is why it was
suitable for home use and educational purposes. The Pathé’s library
consisted of 935 films. The “Pathé Freres” advertising flyer indicates
that “Coq” film projectors were widely used in Moscow. Advertising
magazines of the period contained a lot of information about film and
projection equipment rental facilities. GOZ - the famous soviet port-
able film projector for standard 35 mm film — was developed in 1918
based on the “Coq” projector.

The “Pathé Freres” “Coq” film projector is a rare museum
item whose structural design characterizes technological de-
velopment of silent cinema back in 1910-1920. The projector is
finished with fine wood and marquetry; the housing is coated with
enamel featuring hand-painted vegetation patterns; the pulleys,
gear, flywheels, lens barrel, lighting elements and film-moving
mechanism are made of polished brass; the actuator handle, the
film rewind handle and the upper feed roller are made of ivory.
The “Coq” film projector appears to have been custom-made which
makes it unique. The projector comes complete with a length of film
in a box (28 mm film with characteristic perforation) produced by the
company.

T. A. Platonova
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Annaparypa
HAQA-3C ana HoyHoM
a3podoToCHLEMKH

B cocTaB nepBoW oTe4ecTBeHHOM annapaTypbl HOYHOro aspodoTorpadu-
poBaHuA BXxoauT cobcTtBeHHO doToannapat HAMA-3c¢ U UCTOYHUK UCKYC-
CTBEHHOI0 OCBELLEHMSA MECTHOCTU C UCMOSIb30BaHNEM BCrbILLIKM $OTO-
rpaduyeckor 6oMbbl ®OTAB-50/35. ®otoannapat HADA-3c coctouT 13
06BEKTUBHOM YaCcTU, KaMepHOM YacTu, KacceTbl U B/IOKOB: KOMaHOHOMO
npubopa, aBToMnycKa, npeobpasoBaTtena Toka. O6bEKTUB BbIMOSHAET
TPaaULIMOHHYI0 An1A GoToannapaToB GyHKLMIO NOCTPOEHUA ONTUYECKOr0
n306pareHnss MeCTHOCTU B GOKaNbHOM NIOCKOCTU U NepeHeceHus ero
Ha CBETOYYBCTBUTESIbHBIN MaTepuan. 34ecb e pa3MeLLaeTcA 3aTBop
TVNA «Kano3u», obecnevnBaroLLuii NoslyveHme Tpex rpagaLmmn BenmymH
BblaepHKku: 1/25, 1/50 1 1/100 c. AspodoToannapat BeinycKanca B ABYX
BapuaHTax: HA®A-3c¢/50 — ¢ doKycHbIM paccToAHneM 06beKTMBa 50 cM
1 HA®A-3c/25 — ¢ boKycHbIM paccToAHMEeM 25 cM.

KaMepHas 4yacTb cofepuT 3MeKTpoaBUraTesi U MexaHusM nepe-
Jayn OBUKEHNA Ha 3aTBOp M KacceTy. KacceTa npegHasHaveHa and pas-
MeLLeHUs U NepeMoTKM HereppopupoBaHHOM (GOTOMNEHKU pa3MepoM
19 x 385 cM, paccuntaHHom Ha npou3BogcTBo 150 CHMMKOB pasMepoMm
18 x 24 cM. KoMaHAaHbIM Nprbop npegHasHavaeTcA 41A QUCTaHLMOHHOMO
ynpaBJieHnA annapaToM Bo BpeMs ¢oTorpadupoBaHUA 1 KOHTPONA Hag
paboTocrnocobHocTblo annapata 6e3 cbpacbiBaHna OOTAB. Cneundu-
yecknM 6nokoM HAD®A-3c cTan aBToOMyCK, CUHXPOHU3MPYIOLLMIA paboTy
3aTBOpa annapaTa C MOMEHTOM LOCTUMEHWUA MaKCUMasIbHON OCBELLLEeH-
HOCTM MECTHOCTM, YTo 06ecrneynBasno nosyYyeHne Ka4eCTBEHHOMO CHUM-
Ka. AspodoToannapaT cobpaH Ha ABYX 3MIEKTPOHHLIX SlaMrax: B OfHOM
U3 HUX pa3meLLaeTca pOoToKaToL, YyBCTBUTESBHbBIN K JIYYUCTON SHEPrUM,
Opyras CnysuT ycunutenem GoToToKa, KOTOPbIN NOCbINAeTcsA Ha MycKo-
BOE YCTPOWMCTBO 3aTBOpa. MMeeTcsA npeobpasoBaTtesib MOCTOAHHOMO TOKa
0JHOI0 HaNPAKEHNA B MOCTOAHHbBIN TOK APYroro HanpAMHKeHWA.

BTopbIM aneMeHTOM annapatypbl Ho4Horo ¢oTorpadupoBaHus Npo-
neTaeMomn MecTHocTU ABnAeTca goTorpaduyeckas aBmMaLMoHHan Gomba
®OTAB-50/35, rge 50 — Kanubp B Kr 1 35 — Macca cHapseHuA ocBe-
TUTENbHBIM COCTaBoM B Kr. [nA BeiBoga BcnbilwKkyM OOTAB 3a npegensl
yrna o63opa 06'beKTUBA B CrieLManbHOM KapMaHe ctabunmsartopa 6oM6bl
pa3mMeLLanacb TKaHeBas TOpMo3HaA NieHTa. [pu cbpacbiBaHnum O®OTAB
KOHeL, JIeHTbl, COeAMHEHHBIV C 3aMKOM, Ha KOTOpbI OHa MoABeLUMBa-
€TCA, U3B/IEKAETCA M3 KapMaHa, YTo NMPUBOAMT K PE3KOMY OTCTaBaHUIO
60M6bI 0T camornieTa. CpabaTbiaHne ®OTAB npoucxoOuT OT MexaHu4ye-
CKOro B3pblBaTess, BpeMs cpabaTbiBaHWA KOTOPOro ycTaHaBNMBaeTCA
B COOTBETCTBMM C ycroBuAMK ¢oTorpadmpoBaHus. MyseiHbii npeg-
MeT HA®A-3c npuMeHanca Bo BpeMA Benukon OTeyecTBEHHOM BOWHbI
Ha camorneTax Mn-4 B LenAx KOHTPONA pe3ynLTaToB yAapoB U BeAeHUA
HoYHOM pa3Benku. AspodoToannapatypa HAD®A-3c Bxoamna B ocHalLe-
Hue camoneTa TY-4, noctynueliero B 1958 r. nocne BbINoAHEHWA paboT
B PEMOHTHbIX MacTepcKux JanbHel aBuaLMm B cobpaHme Co34aHHOro Ha
NX OCHOBE My3ef.

H.B. lNepos
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NAFA-3s NIGHTTIME
AERIAL PHOTOGRAPHY
INSTRUMENTS

The first domestically manufactured nighttime aerial photography
set was comprised of the NAFA-3s camera and the FOTAB-50/35
photoflash bomb. The NAFA-3s camera consists of the lens, hous-
ing, cassette, control box, autostart, and electric current transducer.
The lens performs the traditional function of capturing an optical im-
age on a piece of light-sensitive material. The lens is equipped with
a shutter capable of ensuring an aperture range of three f-stops:
1/25, 1/50 and 1/100 s. The aerial camera was available in two ver-
sions: NAFA-3s/50, equipped with a lens with the focal length of
50 cm, and NAFA-3s/25, equipped with a lens with the focal length
of 25 cm.

The housing of the camera contains an electrical motor and
a shutter and cassette driver. The cassette was designed to ac-
commodate unperforated film measuring 19 cm x 385 cm capable
of producing 150 exposures measuring 18 cm x 24 cm each. The
control box was designed to remotely control the camera for pho-
tography purposes with or without the FOTAB. The autostart was
a special mechanism designed to synchronize the camera’s shut-
ter with the moment of maximum illumination of the area to be
photographed — this ensured high quality photographs. The aerial
camera contained two electronic tubes: one of them accommodated
a photocathode sensitive to radiant energy, while the other served
to amplify the photoinduced current forwarded to the shutter driv-
er. The camera is equipped with a transducer that converted direct
current voltage.

The second element used for nighttime aerial photography
was the FOTAB-50/35 aviation photobomb, where 50 is the photo-
bomb’s weight in kilograms and 35 is the weight of the star com-
position in kilograms. In order to get the FOTAB flash outside the
lens's field of vision, it was equipped with a braking band made
of fabric that was hidden inside a special pocket of the stabil-
izer. When FOTAB was deployed, the end of the band connected
with the lock on which it was suspended is extracted from the
pocket thereby making the bomb lag drastically behind the air-
craft. FOTAB is activated by a mechanical detonator whose time of
actuation is set in accordance with the photographing conditions.
NAFA-3s was used during the Great Patriotic War onboard Il-4
to exercise control over the outcomes of bombardments and for
nighttime reconnaissance purposes. These NAFA-3s aerial pho-
tography instruments were used onboard a TU-4 aircraft that was
handed over to the Long-range Aviation Museum in 1958 follow-
ing complete restoration.

N. V. Perov
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TeneBu3noHHaA KaMepa
¢ auckoM Hunkosa

M pena TeneBU3MOHHON OMTUKO-MeXaHUYeCKOW pa3BepTKN U306parkeHnn
C MOMOLLbI0 BPALLLAIOLLIEr0CA AUCKA C PaBHOMEPHO Pacrosi0KeHHbIMU M0
crnupanv oTBepcTMaMM bbina npeasiorkeHa B 1884 r. HeMeLKMM M306pe-
TateneM [Maynem HunkosbiM (Paul Julius Gottlieb Nipkow, 1860-1940).
OOHaKo ee MpaKTUYecKas peanusauma cTana Bo3MOXNHOWM NnLLb B cepe-
AnHe 1920-x rr. nocre MOABMEHWA 3MEKTPOHHbBIX YCUAUTENeN cnabbix
3NIEKTPUYECKUX CUMHASIOB.

B cobpaHuu LleHTpanbHoro Mysen ceasn umenun A.C. Monosa MMe-
€TCA 3KCMepuMeHTaNbHasA TeneBM3NOoHHaA KaMepa C AUMCKOM HunKoBa,
co3pgaHHas B 1932 r. B LleHTpaneHOM Hay4Ho-McCne[oBaTeNlbCKOM UH-
ctutyTe cBA3n (r. Mockea). Kamepa 6blna CMOHTMpOBaHa Ha ABYX Me-
Tann4yeckmnx ctaHuHax. CBeT MOLLHOWM JyroBoW JlaMnbl MPOXOAuUs Yepes
OTBEPCTMA BpaLLaloLLLerocs C NMOMOLLLbIO 3eKTpoaBuraTens gucka Hun-
KOBa U GpOKyCcMpoBanca 06 bEKTMBOM B Y3KUI JTyY, KOTOPbIN CKaHMpoBan
CTPOKa 3a CTPOKOWM NepefaBaeMblil 06beKT. OTparkeHHbI OT 06beKTa
cBeT PUKCMPOBAsN YeTblpe BaKyyMHbIX ¢poToaneMeHTa. OOTOTOKM B MX
LenAx nocne ycuneHna nocTynanu Ha MogynaTop paguoBeLLaTenbHoro
nepefaTymKka, Usny4aioLlero BugeocurHansl B agup. 3ByKoBoe conpo-
BOAEHWe nepenaBasioch B 3GuMp € NMOMOLLLbI0O BTOPOro pafnoBeLLaTeslb-
HOro NepefaTyMKa, paboTaBLUero Ha Apyro Yactote. CoOTBETCTBEHHO,
LN NpueMa Takon TefieBU3NOHHOM Nepeaayn HeobxoauMo 6bino UMeTb
[Ba paguoBeLlaTenibHbIX npueMHuKa. OguH NpUHMMan curHanbl uso-
HparkeHns, Opyron — curHanbl 3Byka. K Bbixody nepBoro npueMHUKa
BMECTO MPOMKOIOBOPUTENA MOAKIIOYaNU CreLmasnbHyo NprueMHyto Tene-
BU3MOHHYIO MPUCTaBKY C AMCKOM HunKoBa.

B oTiMuMe oT coBpeMeHHOro TeNleBU3MOHHOMO CTaHOapTa passo-
HeHMA Ha 625 cTpoK, faHHasA Kamepa pa3BepTbiBana M3obparkeHue mno
CTaHOapTy Toro BpeMeHn — Bcero Ha 30 cTpoK. Mo3ToMy KayecTBo 130-
6parkeHna BbINo HU3KUM, MefKue OeTanu He nepedaBanuc BoBce. 3aTo
HebONbLLIOM YacTOTHLIA CMEKTP TaKoro BMAEOCUIHana OaBasl BO3MOMK-
HOCTb BECTU TENTIEBU3MOHHbIE Nepeayn B AMana3oHax CpegHMX U KopoT-
KMX BOJTH C NMOMOLLbIO pafnoBeLLaTeNbHbIX NepefaTyvMkoB. Takve aua-
Ma3oHbl NO3BOMANM MNPUHUMATL MPOrpaMMbl Ha GOJbLLIMX PACCTOAHUAX
OT TeNeLeHTPOB.

TeneBuaeHWe C ONTUKO-MEXaHUYECKON pa3BepPTKON M306parkeHnn
MOKas3ano NPUHLMNManbHYI0 BO3MOMHOCTb Nepeaayn NoABUHKHBIX U30-
HpakeHnin Ha paccToAHne 1 K KoHuy 1930-x rr. ycTynuno mecto 6onee
COBepLUEHHbIM TeJIEBU3MOHHBLIM CUCTEMAM C 3/IEKTPOHHON pa3BepTKOM.

B.K. MapyeHKos
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NIPKOW-DISK
TELEVISION CAMERA

The idea of using a rotating spiral-perforated disk to divide an im-
age into a mosaic of points and lines for television purposes was
first suggested in 1884 by the German inventor Paul Julius Gottlieb
Nipkow (1860-1940). It was not until the middle of the 1920s that its
practical implementation became possible following the invention of
electronic amplifiers of weak electric signals.

The collection of the Central Communications Museum
named after A. S. Popov contains an experimental television camera
equipped with a Nipkow-disc created in 1932 at the Central Scientific
Research Institute of Communication (Moscow). The camera was as-
sembled on the basis of two metallic frames. The light of a powerful
arc lamp shone through the perforations of the Nipkow-disc driven
to spin by an electric motor and was focused by a lens into a narrow
beam that scanned the televised object one line after another. The
light reflected by the object was registered by four vacuum photo-
cells. The photo-generated current in their circuits was amplified and
forwarded to the modulator of a radio transmitter that emitted video
signals into the ether. The sound was broadcast into the ether using
a second radio transmitter that operated at a different frequency.
Thus, two radio receivers were required to receive and view such
a television program. One of them received the video signal, while
the other — the audio signal. Instead of a loudspeaker, a special
television attachment equipped with a Nipkow-disc was connected
to the output of the first receiver.

Unlike the currently used television scanning frequency stan-
dard of 625 lines, this camera provided the scanning frequency of
only 30 lines. This is why the image quality was poor and small de-
tails were not visible at all. The advantage of the narrow frequency
spectrum of such a video signal was in that television programs
could be broadcast within medium and short wavelength ranges
using radio transmitters. These ranges made it possible to receive
television programs at large distances from the television centers.

Optical-mechanical television demonstrated the possibility
of transmitting moving images over long distances and by the end
of the 1930s it was replaced by more advanced television systems
based on electronic scanning.

V. K. Marchenkov



TeneausuoHHas KaMepa c duckoM Hunkosa. CCCP, Mockaa. LleHmpanshbil HayyHo-uccne- Nipkow-disk television camera. USSR, Moscow. Central Scientific
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Tenesusop TK-1

B 1936-1938 rr. B CCCP ogHOBpeMeHHO COOpy*Kanuch ABa LieHTpa a1eK-
TPOHHOIO TeneBuaeHWA: MockoBckuin TeneueHTp (MTLL) Ha aMepuKaH-
CKOM 060pynoBaHMK 1 OnbITHLIM J1eHMHrpagckuin TeneueHTp (OJTTL) Ha
0TeYecTBeHHbIX paspaboTkax v annapatype. K perynspHbiM nepefayam
ob6a TeneweHTpa NpuUcTynun oceHbto 1938 r. TeneBU3NOHHbIE CUMHasbI
MTL, npyHMManucb KOHCONbHBLIM TenenpueMHUKoM TK-1 (TeneBusop Ka-
TOOHbIN NEepPBbIN), KOTOPbIM BbIMYCKANCA N0 aMEePUKAHCKON [OKYMeHTa-
unn JleHnHrpagckmm 3asoaoM mM. H.IL Kosuukoro (HeiHe 3A0 «3aBog
M. Ko3uLKoroy).

TeneBnsop TK-1 npepgHa3sHaveH ONnA npuemMa TeNeBU3UOHHBIX
nepeday C YeTKOCTbio 343 CTPOKM B YNILTPAKOPOTKOBOIHOBOM AMana-
30He 7,5-3,57 M (40-84 MIL). Annapat umeet 32 pagvonamnbl U Kpy-
bl KuHeckon Tuna C-730 guameTtpoM 22,5 cM; pasMep M306parkeHnn
180 x 140 MM. KOHCTpPYKTVBHO TeneBM30p BbINOSIHEH HA ABYX MeTanu-
YecKmx waccu. Ha BepxHeM BepTUKaNbHOM LLIACCK PacrnosioeHbl Npu-
eMHbIN 610K, paanoKaHasbl, Lenu CUHXPOHMU3aLuK U 610K pa3BepTKM.
Ha HW¥KHeM ropu30oHTasIbHOM LLIACCKU PacrionoMeH 610K NUTaHUA U Bbl-
COKOBOJIbTHBIN 610K, PagmokaHanbl TK-1 cobpaHbl No cxeMe AByXKa-
HaNbHOIoO CyrnepreTepoAMHHOI0 NpUeMHUKa. BepxHaa KpbilKa ytiapa
CO BCTPOEHHbIM 3ePKanioM OTKMABIBAETCA Ha LLApHMPaX W yCTaHaBNuBa-
eTcA nop yrnoM 45° ans npocMoTpa M306parkeHuii C 3KpaHa KMHECKO-
na Yepes oTparkaTesibHoe 3epKaso. Takaa KOHCTPYKUMA onpenenAeTca
TeXHOJIorMen U3roToBMEHWA KMHeCKona (anaMeTp — 22,5 cM), KoTopblii
M3-3a Manoro yrmna oTkIoHeHWA 40° uMen anuHy okono 60 cM 1 6bin
YCTaHOBNEH BepTUKasbHo. MoTpebnAeman mMolHocTb — okoso 390 Br,
BbIXO[HaA MOLLHOCTb 3ByKa — 5 BT, paaMepbl — 645 x 425 x 1050 MM,
BeC — oKoso 68 Kr. B 1937 r. Hauyanca cepuiiHbli Bbinyck Mogenu. o
BOViHbI 3aB0f ycnes BbinycTuTb He 6onee 1000 annapaToB 3ToM MapKu.
B uenom TK-1 6611 goporoii (10 000 py6.) v croHoi MoZenblo Tenenpu-
eMHMKa. Ha cMeHy KoHconbHbIM TeneBu3opam B 1940 r. npunv nepsble
3NEeKTPOHHbIe HacTonbHble Mogenu 17TH-1, 17TH-3, 23TH-1.

B doHgax MonuTexHnyeckoro Mysea xpaHaTtcA Tenesusop TH-1
n oBa TeneBusopa RCA RR-359, amepukaHckue aHanoru TK-1 Bbiny-
cka 1939 r. Tenesmsop TK-1, BbinyweHHbI B 1937 1. Ha 3aBoge uM.
H.I". Koswnukoro, noctynun B My3eit oT BooBbl [eposa CoseTckoro Coto3a
Mapwana K.A. MepeuroBsa (1897-1968). [Ina ncropum pasButMA oTe-
YecTBEHHOro TeneeuaeHuA Tenesnsop TK-1 nHTepeceH TeM, uTo ABNA-
€TCA MepBbIM B CTpaHe TeNEeNPUEMHWKOM MO CTaHOAPT PassfioKEeHWA
343 cTpOKM, NpegHasHaYeHHbIM 418 NpueMa nepeday B CETU 3NEKTPOH-
Horo TeneBuaeHWA MoCKOBCKOro TeneLeHTpa. B ero KOHCTPYKUMK BO-
MIOLLEH pAQ HOBEMLLUNX pa3paboToK, 06ecrnevmnBLIMX BbICOKOE Ka4ecTBO
MPUHMMaeMbIX U306parKeHUR, yCTon4YMBYto paboTy U 60sbLLYI0 FTMOKOCTb
B HaCTPOMKe U perynmpoBKe. MyselHbIi NpeAMeT NpeacTaBUTENbHO OT-
paKaeT XapaKTePUCTUKM OJHOIO M3 CaMblX COBPEMEHHbIX TeIEBU3UNOH-
HbIX YCTPOMCTB KoHua 1930-x .

b6.®. Yyiko
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TK-1 TELEVISION SET

Two electronic television centers were being built in the USSR in
1936-1938. The Moscow television center (MTC) was to operate
on the basis of American equipment, whereas the Experimental
Leningrad Television Center (ELTC) was to operate on the basis of
domestically developed technologies and equipment. Both televi-
sion centers started broadcasting regularly in autumn of 1938. MTC
signal could be received by the TK-1 console television set that was
manufactured on the basis of American technical documentation
by the Leningrad Plant named after N. G. Kozitsky (known today as
“Kozitsky Plant” CJSC).

The TK-1 television set was designed to receive 343-line tele-
vision signal within the microwave range of 7.5-3.57 m (40-84 MHz).
The device contained 32 radio tubes and a round S-730-type kine-
scope measuring 22.5 cm in diameter capable of delivering an image
measuring 180 mm x 140 mm. The television set was constructively
implemented in the basis of two metallic chassis. The upper vertical
chassis contained the receiving block, radio channels, synchroniza-
tion chains and the scanning block. The lower horizontal chassis
contained the power adapter and the high-voltage block. The TK-1
radio channels were assembled according to the dual-channel su-
per-heterodyne receiver scheme. The upper lid with an inbuilt mir-
ror attached to the housing via knuckle joints was to be lifted and
positioned at a 45° angle in order for the viewer to view the image
from the kinescope reflected in the mirror. This design was ac-
counted for by the kinescope production technology. The kinescope
had a diameter of 22.5 cm and a small deflection angle of 40° due to
which it was approximately 60 cm long and installed vertically. Input
power — approximately 390 W, audio output — 5 W, dimensions —
645 x 425 x 1050 mm, weight — approximately 68 kg. Serial produc-
tion of the model began in 1937. The plant had managed to manufac-
ture not more than 1,000 TV sets of this model before the war. Upon
the whole, TK-1 was an expensive (10,000 roubles) and complex TV
set model. In 1940, console television sets were replaced with the
first electronic models, such as 17TN-1, 17TN-3, and 23TN-1.

The Polytechnical Museum’s collection includes one TK-1 and
two RCA RR-359 television sets that were the US-made versions of
TK-1 manufactured in 1939. The TK-1 television set manufactured
at the Kozitsky plant in 1937 was donated to the museum by the
widow of Marshal K. A. Meretskov (1897-1968), a Hero of the So-
viet Union. TK-1 is interesting for the history of national television by
being the country’s first television set compatible with the 343-line
scanning standard and capable of receiving content within the Mos-
cow Television Center’s electronic television broadcasting network.
It was designed to incorporate a number of advanced technologies
and solutions ensuring a high image quality, stable operation, and
a great deal of customization and tuning flexibility. This museum
item reflects the characteristics of one of the most advanced televi-
sion devices available at the end of the 1930s.

B. F. Chuyko



Teneau3op TK-1. CCCP, JleHuHepao. 3asod uM. H.I. Ko3uykozo. 1937 e. llonumexHuyecKuii TK-1 television set. USSR, Leningrad. Plant named after
My3eti (Mockea) N. G. Kozitsky. 1937. Polytechnical Museum (Moscow)



boproBas annaparypa
cucTeMbl KOCMHUYECKOro
TeneBupenna «Enucein»

[epBas B MUpe cUCTEMA KOCMWMYECKOro TeneBuAeHWs Bbina cospaHa
B 1956-1959 rr. B HUN-380 (Bcecow3Hbih HAU Tenesnpgenus, J1eHuH-
rpag) ¢ yyacTeM paga ApYrux NpeanpuATUiA Kak poToTeNIeBU3NOHHARA,
coveTaroLLas B cebe dpoTorpaduueckyto noacucTeMy 3anoMmMHaHUA U30-
6parKeHna 1 TeNIEBU3MOHHYIO NMoacucTeMy beryLuero nyya ona cHUTbIBa-
HUA 1 NepefaYun nsobparkeHui. MpeaBapUTENBHOrO OMbiTa Pa3paboTKm
noJobHbIX cucTeM He bbino, 6onee Toro, noctaHoBneHe Coseta MuUHM-
ctpoB CCCP o co3gaHum annapatypbl 4na nccnegoBaHna KOCMOCa, UHK-
ummpoBaHHoe C.M. KoponéebiM, 6bi110 NPUHATO 3a NosiTopa rofda Ao 3a-
MyCKa NepBOro MCKYCCTBEHHOIO CMyTHUKA 3eMu.

Annapatypa «EHncei» — 6opToBas YacTb KocMmdecKor TB-cucteMbl,
YCTaHOB/IEHHAA Ha aBTOMAaTWMYeCKOW MEKMIIAHETHOM CTaHumKn «JlyHa-3»
(3anyweHa B KocMoc 4 oKTabpAa 1959 r.). C ee noMolubio yganock cdo-
TorpadupoBaTb W nepefatb BriepsBble B UCTOpUM LMBUAM3aLMM TB-
n306parkeHns HeBUAUMOW ¢ 3eMnn 06paTHOM CTOPOHbI JyHbI. AnnapaTypa
6bina paspaboTtaHa 1 usrotosneHa HAN-380, KonneKTuB paspaboTynkoB
BO3MaB/ANM BblAAOLLMECA YYeHble-MHHKEeHepbl — IT1aBHbIA KOHCTPYKTOP
TesIeBU3MOHHOM KocMUYecKom annapatypbl W.J1. Banuk v ero 3amectutens
M.0. Bpaunaeel,. KocMuyeckana TB-cucteMa paboTtana B aBTOMaTnYeCKoM
peunMe: cMeHa 06bexkTnBoB (f = 200 MM 1 f = 500 MM); dpoTorpadupoBa-
HWe Ha nneHKy 35 MM 06paTHOI CTOPOHbI JTyHbI (C MPUBA3KOW K BUOMMOM
CTOPOHE); MepeMeLLieHne MAeHKU Yepes MposfBOYHOE YCTPOWCTBO U ee
06paboTKa B 04HOBaHHOBOM perKmMe (MposiBKa, GUKCUPOBaHME U CyLLIKa
COBMeLLIeHbI), YKadKa NpPoM3BOJIbHBIMU METNIAMK B HakonuTesb. lNocne
06paboTKM NieHKU Ha 6opTy MosydeHHble M30bparkeHna Bbinu nepena-
Hbl MOCTpoYHO TB-cucTeMol «beryLumin nyd» Ha 3emnio (paspeLuaioLLian
crnocobHocTb — 1000 cTpoK, T.e. ¢ 6onee YeM B 2 pasa 60/bLLIMM YMCTIOM
3/1EMEHTOB, YeM B AencTByloLLLeM TB-cTaHgapTe 625 CTpoK.

Annapatypa «EHuceit» npenctaBnAet cobol yoauHoe TeXHosoru-
YyecKoe peLLeHWe npobnembl cornacoBaHuA TB-KaMepbl co cBepxaasb-
HUM pagMoKaHanoM. PeLlnTb ee MOMKHO TOJIbKO C MOMOLLIbIO 0bpaLLeHWs
K CUCTEMe MasioKagpoBOro TesieBUOEHWA, MPaKTUYecKaa peanu3aumn
KOTOPOW BriepBble HaYanacb MMeHHO C annapatypbl «EHucen». bbin npu-
MeHeH (OTOTENEeBUM3MOHHbBIN BapuaHT. ManokagpoBoe TeneBuaeHWe
BOLLJIO B *KM3Hb YesloBeYeCcTBa Kak KocMuyecKkoe. M B HacToALLee Bpe-
MA MasloKafpoBbIA METO[ COMfIacoBaHMA TesleKamep C Y3KOMOo0CHbIMU
pagvoKaHanaMu fanbHe KOCMUYECKON CBA3M UCMOJIb3YeTCA BCEMM Mo-
CynapcTBaMu, BeQyLLMMU KOCMUYECKME UCCIIeoBaHMA U pa3paboTKu.

BopToBaA anmapaTypa cUCTEMbl KOCMWYECKOr0 TefleBUAEHUA
«EHUcen» u3 cobpaHmna Myseq TeneBuaeHWs npoLuna Bce NpeacTapTo-
Bble Ha3eMHble UCMbITaHUA U ABNAETCA TEXHOMOrMYEeCKUM Oy6namnKkaTtoM
TB-annapatypsl, 3anyLLeHHON B KocMoc B oKkTAbpe 1959 r. u nocne 3a-
BepLLEHWA nosieTa cropeBLUe B aTMochepe. OHa ABNAETCA BELLEeCTBEH-
HbIM [0Ka3aTesIbCTBOM MPUOPUTETA OTEYECTBEHHOM HayKM U KOCMUYe-
CKOW TEXHUKW B POrKOEHUM KOCMUYECKOMO TefIeBUOEHMA.

J1.X. Capaasadckud, A.K. Ubiyynux
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“YENISEY” SATELLITE
TELEVISION SYSTEM'S
ONBOARD INSTRUMENTATION

The world’s first satellite television system was developed in 1956~
1959 by Scientific Research Institute No.380 (National Television Re-
search Institute, Leningrad) in collaboration with a number of other
enterprises. It was a phototelevision system that combined a photo-
graphic image capturing subsystem and a flying spot television sub-
system that scanned and transmitted images. No prior experience in
the development of such systems had been available. Furthermore,
the resolution of the USSR Council of Ministers on development of
space exploration equipment initiated by S. P. Korolyov had been
adopted a year and a half prior to the launch of the first manmade
satellite.

The “Yenisey” equipment is part of the satellite TV system
installed on board the “Luna-3" automatic interplanetary station
(launched into space on October 4, 1959). This equipment was used to
photograph and transmit the world's first ever TV images of the other
side of the Moon invisible from the surface of the Earth. This instru-
mentation was developed and manufactured by Scientific Research
Institute No.380. The development team included some of the coun-
try’'s most outstanding scientists and engineers, such as I. L. Valik, the
chief designer of the satellite television equipment, and P. F. Bratsla-
vets, his deputy. The satellite TV system was capable of performing
the following sequence automatically: change of lenses (f = 200 mm
and f = 500 mm); photography of the invisible side of the Moon using
35 mm film (with reference points on the visible side); one-step film
processing, and film deposition into the storage bin. Once the film had
been processed onboard, the “flying spot” TV system (whose resolu-
tion capacity measured 1,000 lines, i.e. twice the resolution capacity
of the consumer TV standard of 625 lines) scanned the newly acquired
images and transmitted them to the Earth.

The “Yenisey” equipment is an effective technological solution
that was able to bring together a TV camera and a long-range ra-
dio channel. The problem could only be solved by resorting to slow-
scan television whose practical implementation first began with the
“Yenisey” equipment. The phototelevision option was implemented.
Slow-scan television first emerged as satellite television. Today,
slow-scan coordination of TV cameras with narrowband long-range
radio channels is used by all states involved in space research and
exploration.

The “Yenisey” satellite television system’s onboard instru-
mentation from the Museum of Television’s collection underwent all
prelaunch ground testing and is a technological duplicate of the TV
equipment that was launched into space in October 1959 and burned
in the atmosphere upon the mission’s completion. It is material evi-
dence of the dominant role of domestic science and space technol-
ogy in the nascence of satellite television.

L. Kh. Saravaysky, A. K. Tsytsulin



bopmosas annapamypa cucmemsl KocMudecko2o menegudeHus «EHuceli». CCCP, JleHuH- “Yenisey” satellite television system’s onboard instrumentation.
2pad, HUN-380. 1956—1959 22. Myseli menesuderus @Y1 «Hay4Ho-uccnedosamenbeKul USSR, Leningrad, SRI-380. 1956—1959. Museum of Television of the
uHcmumym meneaudeHus» (CaHkm-lemepbype) National Television Research Institute (St. Petersburg)



 KocMuyeckue
TeJIeBU3MOHHbIE KaMepbl
cucteMbl «Cenurep»

BrepBble B MUpe 1306parkeHns NoABUHKHBIX 06HEKTOB B KOCMUYECKOM
Kopabre 6biK NosyYeHbl C MOMOLLBH annapaTypbl KOCMUYECKOro Tesle-
BUOeHWA, co3aaHHolM Bcecotlo3HbIM Hay4HO-UCCe[0BaTeIbCKUM UHCTU-
TyTOM TeneBuaeHus, B To BpeMsa HUIW-380. PaspaboTumKkaM npuLLioch
BCTPETUTLCA C COBEPLUEHHO HEOObIYHBIMM YCIOBUAMU: HEBECOMOCTbIO,
BUbponeperpyskamu, ¢ TpeboBaHUAMU MUHUATIOPM3aLLMK KaMep, Masom
0CBeLLeHHOCTbI0 06beKTa. TexHUYeckue peLleHuns bbinv onpoboBaHbl Ha
Kopabne-cnyTtHuke: 19 aerycta 1960 r. nonyunnu 100-cTpoYHble MU30-
6parkeHna cobak benku u Ctpenku. 12 anpena 1961 r. yxe OBe Tene-
KaMepbl cucteMbl «Cenurep» (MpAManA v yrnosan) nepedaBany Ha Ha-
3eMHble U3MepUTESIbHbIe MYHKTBI C KOCMUYECKOro Kopabna «BocTok»
n306pareHns NepeBoro KocMoHaBTa nnaHeTsl 0.A. MarapuHa. OpoHTanb-
HanA Kamepa obecneynBana 0630p KocMoHaBTa B aHdac; yrrosas Kamepa,
pa3MeLLeHHan Ha NpaBol CTOPOHe KabuHbl, — B Npodwunb. B nonoxeHun
nera KOCMOHABT bblS1 BUAEH MOYTU MOSTHOCTbIO.

TenexkaMepbl cucteMbl «Cenurep» 6bIM paspaboTaHbl aBTOPCKUM
KonnexktueoM HWN-380 (rmaBHbiM KoHcTpykTop — [1.0. Bpaunasel,
BeOyLMA MHKeHep — M.U. MaMblpyHa) Ha HOBbIX AJ1A TOrO0 BpeMeHU
nepegatoLLmx TpybKax TMna «BUAMKOH» U Ha TOSIbKO YTO MOSABMBLUMXCA
NosTlyNnpoBOAHMKOBBLIX TPUOAAX C MPUMEHEHUEM HOBbIX 3KOHOMWYHBIX,
ManorabapuTHbIX CTepHHEBbLIX flaMn. BnepBble B Kopnyce TesiekaMepbl
6bIN1 YCTaHOBEHbI BCE 3N1IEKTPOHHbIE B6/10KM (06bIYHO pa3MeLLLany Toslb-
KO NpeABapUTENbHbIA YCUAUTENb), YTO MO3BOSINIIO0 UCKIIOUYUTL COeaM-
HWUTeNbHbIe MPOBOAA, Pa3beMbl, JIMLLIHME KOHTaKTbl, YMEHbLUUTb ee
Maccy 1 HaBodKMW. ManorabaputHas, aHeproemMKan 1 HaferHas B pabo-
Te Tenekamepa «Cenurep» BecoM 3 Kr noTpebnana scero 15 Br.

HecTkue orpaHuyeHua Ha TB-cucTeMy 1 BbI6Op OCHOBHBIX Mapa-
MeTpoB NnepefaBaeMoro ¢ 6opta TB-n3obparkeHus (ncno ctpok — 100,
ymncno Kagapos B cekyHay — 10) bbinv obycnosieHbl paboToi paanonvHUM
cuctembl TPAJ1. PaspaboTtaHHasa B OKB MoCKOBCKOMo aHepreTM4ecKoro
MHCTUTYTa, oHa obecneynBana nepenavy BuaeocnekTpa B nosoce 50 KIL,
YTO 06€CreYnsIo TeNEBU3MOHHYIO Nepeaady Ha KOPOTKMX BOSTHaX Ha BCEM
BuTKe noneta l0.A. MarapmHa. CneumanuncTbl paclUMpUIKn Nosocy YacToT,
M CTano BO3MOXKHbIM CO3[aBaTb KOCMMYECKMe TesleKaMepbl Ha bonbluee
KOJTMYECTBO CTPOK passioeHuA. MogynbHbI MPUHLMIM NOCTPOEHUA Tese-
Kamep cucTembl «Cenurep» No3BosAN UX MOLEPHU3UPOBATL MO Mepe
noABfeHUs bosee HadeHHbIX U ManorabapuUTHbIX AeTanen.

NepBble B MUpe KOCMUYecKue Tesiekamepbl cucTeMbl «Cenuvrep»
(npsAMas v yrnosas) us cobpaHua Mysen TeneBUaeHWUA CBUAETENIbCTBY-
0T O MOABJIEHMM HOBOIO KJflacca KOCMUYeCKMX AaTymKoB TB-curHana,
pa3paboTaHHbIX Ha BUAMKOHAX C OTKIOHAIOLLEN CUCTEMOW U CMOCOBHBIX
BblOepHaTb KonoccanbHble BUbponeperpysku. B nanbHenwem Mogynb-
HbIA MPUHLMM MOCTPOEHWUA TesieKaMep ANA NUI0TUPYEMbIX KOCMUYe-
CKMX Kopabnel NPUMEHSASCA He TOSTbKO B 0TEYECTBEHHOW KOCMOHABTUKE,
HO 1 3a pyberKoM.

M.U. MameipuHa, B.11. LLjezonea
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“SELIGER” SATELLITE

TELEVISION CAMERAS

The world’s first images of moving objects inside a spacecraft were
obtained using satellite television equipment developed by the Na-
tional Television Research Institute known at the time as Scientific
Research Institute No.380. Its developers had to take into account
a number of unusual conditions, such as zero gravity, vibration over-
loads, the need for television cameras to be very small, and short-
age of illumination. The initial technological solutions were tested
on board a satellite spacecraft: on August 19, 1960, the scientists
obtained 100-line images of the dogs Belka and Strelka inside the
spacecraft. On April 12, 1961, two “Seliger” television cameras (one
direct, one angular) transmitted the image of the world’s first cos-
monaut, Yu. A. Gagarin, inside the “Vostok” spacecraft, to the ground
control facilities. One camera looked the cosmonaut directly in the
face, while the other provided the view of Gagarin’s profile. In the
supinated position, the cosmonaut was visible almost entirely.

The “Seliger” television cameras were designed by the Scien-
tific Research Institute No.380 (chief designer — P. F. Bratslavets,
senior engineer — M. |. Mamyrina) based on image camera tubes
known as “vidicon” — a new and advanced technology at the time.
The image camera tubes operated on the basis of semiconducting
triodes and efficient small-sized stem tubes. Unlike before, all elec-
tronic blocks were installed within the camera’s housing (as opposed
to only a preliminary amplifier) which helped eliminate connecting
wires, jacks, and excessive contacts and to reduce the camera’s
weight. The small-sized, energy efficient, and reliable television cam-
era “Seliger” weighed only 3 kg and consumed 15 W worth of power.

The strict limitations imposed on the TV system and the choice
of the key parameters of the TV image transmitted from onboard
the spacecraft (100 lines, 10 frames per second) were accounted for
by the TRAL system radio channel. Developed by the Moscow Insti-
tute of Power Engineering, it was capable of transmitting video im-
ages within the 50 kHz frequency spectrum that ensured shortwave
transmission of video images throughout Yu. A. Gagarin's entire
space flight. Later, the engineers expanded the frequency spectrum
thereby making it possible to create space television cameras with
higher resolution. The modular design principle of the “Seliger” cam-
eras meant they could be operatively upgraded, as more reliable and
smaller-sized components were made available.

The world's first satellite television cameras, “Seliger” (direct
and angular) from the Museum of Television's collection mark the ar-
rival of a new class of space TV signal transmission sensors based
on deflector vidicons that were able to withstand colossal vibration
overloads. The modular principle of designing television cameras for
manned spacecraft has been subsequently used not only domesti-
cally, but also abroad.

M. I. Mamyrina, B. P. Schogolev



s L

Tpynna paspabomyuros bopmogoii yacmu annapamypsi TB cucmemsl «Cenueep». Cesa The developers of the onboard segment of the “Seliger” TV system.
Hanpago: 1-i pad — Tannuep H.A., Xabaposa I"., MameipuHa M.W., K0duHa T.4.; 2-i pad — Left to right in the first row: N. A. Tallier, G. Khabarova, M. . Mamyrina,
Cywea I".A., Kupunnoa H.[1., MeaHoa B.A., Lljezones b.11. 1960 2. T. Ya. Yudina; second row: G. A. Suschev, N. P. Kirillov, V. A. vanov,

B. P. Schagolev. 1960.

Kocmudeckue menesu3uoHHsle Kamepsl cucmeMsl «Cenuzep» (npamas u yenosas). CCCP, “Seliger” satellite television cameras (direct and angular). USSR,
JleHuHepad. HUN-380. 1959 2. Mysel menesuderus @OIYI1 «HHay4yHo-uccnedosamesnscKuld Leningrad. SRI-380. 1959. Museum of Television of the National
uHcmumym menegudeHus» (CaHkm-lemepbype) Television Research Institute (St. Petersburg)



Annapar cTpo4HoOM
MarHMTHOMW 3anucH 3BYKa

Mpesa cTpoyHOM MarHWTHOM 3anucuy BbiCKasbiBanach ewe B 1932 r. co-
BeTCKMM usobpetatenem K.J1. lOcynoBbIM. Yepes gecAtb net aty naeto
N.C. PabuHoBMY npeBpaTWi B peanibHOCTb, UCMOSb3yA TeXHOMOruio
CTPOYHOM 3aMMCK NpY NMOMOLLM YeTblpex BPALLAKLLMXCA MarHUTHBIX ro-
nosoK. B 1940 r. B 0gHOM M3 Hay4HO-MUCCNe[oBaTeIbCKUX UHCTUTYTOB
MwuHcyanpoMa nog pykoeogacteoM U.C. PabuHoBmYa Havanu paspabatbi-
BaTb MarHUTOGOHbI C MPUMEHEHWEM OTeYECTBEHHOM MOPOLLKOBOM Mar-
HWUTHOM NIeHTbl B KayecTBe Hocutena nHpopMaumm. Yre B 1942 . 6binu
M3roToBJIeHbl NepBble ABYXA0POXHeEYHble MarHUTOOHEI, a TaKKe anna-
paTbl C YETLIPEXT0I0BOYHOM CTPOYHOM 3aMMUChIO.

B cobpaHum MonutexHU4YecKoro My3es XpaHUTCA annapat creuu-
anbHoro HasHauveHus cucteMbl U.C. PabuHoBuYa. B HeM BrepBble ocy-
LLleCTBNIEH NMPUHLMM MOMepeYHo-CTPOYHON MarHUTHOM 3anucK 3ByKa Ha
crneuuanbHyio nepdopmpoBaHHyo 35-MM KMHOMJEHKY, Ha KOTOPOW BMe-
CTO CBETOYYBCTBUTESIBHOM 3MYSIbCUM M0 BCEW LUMPUHE HAHECEHO MarHUT-
HOe NMoKpbITUe. 3anuck U BOCNPOM3BedeHWE OCYLLLECTBIIAITCA YeThIpbMA
MarHWTHbIMM FOSI0BKaMU, pacrosioeHHbIMU Ha BpaLlaoLemca 6apaba-
He. O6MOTKM FONOBOK CoefMHeHbI nociiefoBaTesnbHo. [pocTpaHcTBEHHO-
reoMeTpUYECKOoe MOCTPOEHME KOHCTPYKLUMU perophepa obecrneyvsaeT
BO3MOKHOCTb HernpepbIBHOM BO BPEMEHU KaK 3anucu, Tak U BOCMpou3-
BELAEHWUA ayOuoCUrHana Ha CTPOoYKax, pacrnosioXeHHbIX MOYTU nepreH-
OVKYNAPHO OBUMKEHWIO MarHUTHOWM NeHTbI. B To BpeMs Kak ofjHa rofioBKa
«CXOOMT» C JIEHTHI, CNeyloLLLaA 3aHUMAET ee MeCTO U «MPoYepyMBaET»
oYepeHylo CTPOYKY Ha OBUMKYLLEWCA NeHTe U T. 4., YTo obecrne4vBaeT
BbICOKYI0 MJIOTHOCTb pa3MeLLLeHnA MHGopMaLLMM 1 6OMbLLYIO MPOLOHKM-
TEeSIbHOCTb 3aMUCK Ha KarK0M MeTpe MeHKM.

MNpuMeHeHHasa 35-MM MfieHKa U «TOMLLMHA» CTPOYKK, onpegena-
€Maf LLUMPUHON CepAeYHMKOB MarHUTHbBIX MOSIOBOK nopAgka 1 MM, no-
3BOSIANM MONy4YaTb NOYTU YacoBYIO 3anMuCb Ha NeHTe anmMHon 50-60 M.
Mpu TakoM HebonblluoM obbeMe pyrioHa obpaTHaA nepeMoTKa 3aHu-
Mana o4veHb HebosbLIOEe BpeMmsd, YTO 6blI0 Ype3BblYaMHO BayKHO AN
annapaToB, MUCMoJSIb3yeMbIX B KAYecTBe perncTpaLum peveBbiX KOMaHg
N OMKTOPOHOB. MexaHMYecKue CBOMCTBA KUMHOMMIEHKU He MO3BOMANM
MpOTArMBaThb ee C [OCTaTo4MHO 6OMbLUON CKOPOCTbio, 06ecnevnBaioLLen
TpebyeMoe Ka4yecTBO 3anuncu 3ByKa. B onucbiBaeMoM annapate coverta-
HME OBUMYLLIMXCA FOSIOBOK U «HEBBICOKOW» JIMHEMHOM CKOPOCTU JIEHTHI
co3[aeT TaK Ha3blBaeMylo OTHOCUTENbHYK (3OPEKTUBHYI0) CKOPOCTb
(~17,5 cM/c), BnonHe [ocTaTouHylo AN NoayYeHna nprueMaeMon 3anmcu
peyw; YacToTHbIM ananasoH — 300-4000 ly. CoBepLUeHHO yHUKanbHanA
KOHCTPYKLUMA «pa3faToyHOro» MexaHu3Ma Mo3BOJSIAEeT OCYyLLEeCTBAATb
N OBUMKEHWE NEeHTOMPOTAXHOM0 MeXaHU3Ma, U BpalleHue 6oKa mar-
HUTHbIX FOJIOBOK OT OJHOIO 3/1eKTPOABMUraTesisi C NOSIHOM CUHXPOHM3a-
umen npouecca. B KoMnnekT annapata CTPOYHOWM MarHWTHOWM 3anmcu
BXOAAT TaKe 60K NUTaHUA, YCUNUTENbHBIA 60K U 3NeKTPoANHAMM-
YeCKMI MUKPOdOH.

O.U. Ho30puH
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HELICAL AUDIOTAPE
RECORDER

The idea of helical magnetic recording was first expressed in 1932 by
the soviet inventor K. L. Yusupov. Ten years later, the idea was prac-
tically implemented by I. S. Rabinovich whose used the helical re-
cording technology involving four spinning magnetic heads. In 1940,
one of the scientific research institutes of the Ministry of shipbuilding
industry spearheaded by I. S. Rabinovich began to design magnetic
tape recorders using domestically manufactured magnetic pow-
der-coated tape as information medium. Already in 1942, the first
two-track tape recorders and four-head helical tape recorders were
manufactured.

The Polytechnical Museum'’s collection includes a special des-
ignation device based on the system developed by I. S. Rabinovich.
It was the first transverse audio tape recorder whose medium was
perforated 35-mm film whose light-sensitive emulsion was fully
replaced with magnetic powder coating. Four magnetic heads in-
stalled on a spinning drum were used to record and playback sound.
The coils of the heads were consecutively connected. The spatial-
geometrical arrangement of the recorder made it possible to con-
tinuously record and playback audio signal on lines that were almost
perpendicular to the direction in which magnetic tape moved. As one
head laves the tape, another one takes its place and “draws” another
line on the moving tape thereby ensuring much higher information
recording density per meter of tape.

The 35-mm film and the “width” of the line accounted for by
the 1-mm-wide aperture of the cores of the magnetic heads made
it possible to fit an almost one-hour-long recording into 50-60 m of
film. The reel being so compact, rewinding took a very short time,
which was extremely important for Dictaphones and other devices
used to record speech. Due to its mechanical properties, film could
not be moved through the machine at a sufficiently high speed re-
quired to ensure the requisite sound quality. The machine that com-
bined spinning heads and a relatively slow speed of tape created
what is known as relatively (effective) speed (~17.5 cm/s) sufficient
for speech recording of acceptable quality. The machine’s playback
frequency range was 300-4000 Hz. The unique constructive design
of the gearbox made it possible to spin the block of magnetic heads
and to drive the tape moving mechanism in full synchronicity using
only one electrical motor. The helical audiotape recorder came com-
plete with a power supply block, an amplifier, and an electrodynamic
microphone.

0. I. Nozdrin



Annapam cmpoyHoli MazHumHoU 3anucu 38yKa. CCCP, Jlenunepad. 1949(?). HW-10 MuHcyo- Helical audiotape recorder. USSR, Leningrad. 1949 (?). SRI-10 of the
npoma. [MonumexHuyeckul My3eti (Mockaa) Ministry of shipbuilding industry. Polytechnical Museum (Moscow)



VA Manorabaputhbii
BUAEOMarHUToQoH
«Manaxur»

B Hauvane 60-x rr. XX B. BO3HMKa HEO6XOAUMOCTb CO34aHMA NPOCTOro
MO KOHCTPYKLMM U yO06HOro B 3KCMyaTalmMm o0Te4ecTBEHHOIo BUMOEO-
MarHuTodoHa Cc napaMeTpamu BelLlaTeSIbHOro cTaHdapTa ansa TB-cucrtem
NPUKNAAHOro HasHaYeHus, NPUMeHAEMbIX B pa3fiMyHbIX obnacTax npo-
MbILLSTIEHHOCTU, HAaYKW, MeauumHbl. B 1967 r. B HU-380 (BcecotosHhlIi Ha-
YYHO-MUCCNIe40BaTENBCKUMA UHCTUTYT TeNeBuaeHusA, r. JleHMHrpaa) snep-
Bble B CCCP 6bin co3gaH MarnorabapuTHbIii BUOeOMarHUTOGOH A1 3anucK
N BOCTpou3BedeHNA 4YepHo-6enoro TB-n306parkeHna 1 ocyLLecTBeH
BbIMYCK NMPOMBILLIEHHbIX 06pa3sLoB. BugeoMarHuTodoH «ManaxuT» ¢ Ha-
KIOHHO-CTPOYHOM 3anMuCbi0 BUOEOCUIHANOoB BELLATeSIbHOro CTaHdapTa
0HOWM MarHWTHOWM rOSTOBKOM Ha JIEHTY LUMPUHOW 25,4 MM 1 MPOL0SIbHOM
3anucbio 3BYKOBOIO COMPOBOMOEHWUA Ha TOW e neHTe (My3el TeneBu-
aennsa OV «HayvHo-uccnenoBaTebCKUM UHCTUTYT TesleBUOEeHU»)
611 pa3paboTaH rMaBHbIM KOHCTPYKTOPOM, K.T.H. BnagumupoM Bopuco-
Bu4yeM MBaHoBbIM (poaumnca B 1924 r.). MpoMbILneHHoe 0CcBOeHWe M3ae-
nmA Hayvanocb B 1969 r. Ha OnbiTHoM npounssoactee BHUUT 1 Ha Purkckom
pagmosaBofe. B ganbHeiweM 6bina paspaboTtaHa MoauduKaLLMA yCTPOW-
ctBa — «Manaxut-80», No3BonAOLLasA BECTU 3amn1cb Y BOCNPOU3BELAEHME
KaK YepHo-6en0ro, TaK U LIBETHOIO BUAEOCUIHAMO0B.

BupeoMarHMtodoH NocTpoeH Mo cucTeMe 3anmncu BUOEOCUrHaoB
O[HOWM MarHUTHOW rOJTOBKOW, KOHTaKTUpYIOLLLeW C pabounMm crioem Mar-
HWUTHOM NEeHTbI, ABUrAlOLLENCA NO CNUpasnibHOM TPAeKToOpUM Mo MoBepX-
HOCTWU HemnoaBWMKHoro 6apabaHa. OHa ycTaHOBfieHa Ha BpaLLaloLLEM-
cA BHYTpW bapabaHa OucKe TaK, YTo ee pabounii HAKOHEYHWUK BbIXOOUT
K MOBEPXHOCTU NeHTbl Yepes Lenb. KaHan 3anucu-BocnponsseneHus
BbIMOJSIHEH MO CMCTEME C YacTOTHOM MoaynAument. Beiclias yactoTa 3a-
nMcn — 4,5 MIL; paboyas nonoca 4acToT Npu 3anucuK 1 Bocnpoussee-
HuM — oT 2,5 o 3,0 Mlyu, 3BykoBoro KaHana — 50-10000 Iy; ckopocTb
3anucn — 22,5 M/c; BpeMs HenpepbiBHOM 3anucu — fo 60 MuH. B pe-
YUMe BOCMPOU3BEOEHNA CUCTEMA aBTOMAaTMYECKOIro yrpaBneHus npu-
BOJOM MarHWTHOWM rOfIOBKM obecrneynmBaeT TOYHOCTb ee OBUMKEHUA Mo
cnegy 3anucu. YnpaenAwoLmMe MMMySbCbl 3anUCbiBalOTCA Ha Kpalko Mar-
HUTHOW NEHTbI MPU ee ABUKEHUW, 3BYKOBbIE CUIHasIbl — TaKMKe Ha Kpaio
MarHWTHOWM JIeHTbI Ha OTAeNIbHOM JOPOHKKe.

J1eHTONpPOTAMKHbBIA MEXaHMU3M BbIMOJTHEH MO YETHIPEXMOTOPHOM KK-
HeMaTU4eCKoM CXeMe, YTO MO3BOJIUIIO0 YNPOCTUTL ero perynmnpoBKry. na
noflyYeHnA HeobXoOMMOW TOYHOW TPAEKTOPUM [OBUMKEHWUA JNEeHTbl Mo
6apabaHy Ha HeM YCTaHOBJIeHbl LLIECTb PErynmMpyeMblX OrpaHUYMTESb-
HbIX LWTM(TOB, KOTOPbIX JIEHTa KacaeTcA CBOMMU KpaAMU. B ocHoBaHuK
YKpeneHbl HanpaensiloLWwme KOMOHKM LA MOSlyYeHUA HyKHOW Tpaek-
TOPUW OBUMEHUA NEHTbI U 017 MUHUMMAIbHOIO pa3pbiBa Npu nepexone
FO/IOBKM C OQHOMO Kpasd JieHTbl Ha Apyroi. BugeoMarHutopoH paboTaeT
Npu NOAK/I0YEHUM UCTOYHMKOB MporpaMM — TB-KaMephl, TeneBm3sopa,
3BYKOBOW annapaTypbl, yCTPOMCTB BOCMPOM3BEeAEHNA: BUOEOMOHUTOPOB,
aKYCTUYECKNX CUCTEM.

B.b. YeaHoa, J1.H. banaHuH
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“MALACHITE” PORTABLE
VIDEOTAPE RECORDER

In the early 1960s, the need became apparent in designing a struc-
turally simple and user-friendly videotape recorder for applied televi-
sion systems that would meet the country'’s television broadcasting
requirements and could be used in different industry sectors, sci-
ence, and medicine. In 1967, SRI-380 (National Television Research
Institute, Leningrad) was the first to design a small-sized videotape
recorder in the USSR. The new machine recorded and played back
video in black and white. Industry prototypes were produced. The
videotape recorder that came to be known as “Malachite” was ca-
pable of transverse recording of broadcasting-standard video signal
using one magnetic head and 25.4 mm magnetic tape (audio was
longitudinally recorded on the same tape). It was designed by Vladi-
mir Borisovich Ivanov (born in 1924), a candidate of technical scienc-
es and the chief designer. Serial production of the new device began
in 1969 at the National Television Research Institute's Experimental
Plant and the Riga Radio Plant. The device was later upgraded as
“Malachite-80" that was able to record and playback both black and
white and colour video signal.

The videotape recorder was equipped with one magnetic head
that recorded video signal by contacting magnetic tape’s working
layer as the tape moves in a spiral trajectory on the surface of an
immobile drum. The head, installed on a disc spinning inside the
drum, is positioned so that its sensing tip contacts the tape’s surface
through a slot. The recording-playback channel was implemented us-
ing a frequency modulation system. The top recording frequency was
4.5 MHz; the recording and playback service band ranged between 2.5
and 3.0 MHz, and that of audio signal — 50-10,000 Hz; the recording
rate was 22.5 m/s; continuous recording was possible for 60 minutes.
In playback mode, the magnetic head’s automatic control system en-
sured its movement alongside the recording track. Control impulses
were recorded on the edge of the tape when it moved, and audio was
also recorded on the edge of the tape as a separate track.

The tape transport mechanism incorporated four electrical
motors, which made it easy to regulate. The edges of the tape were
in permanent contact with six adjustable limitation pins installed
on the drum to ensure exact trajectory of the tape. The guiding pins
installed in the foundation were also there to control the trajectory
of the tape and ensure a minimal gap when the head moved from
one edge of the tape to the other. The videotape recorder required
an input device, such as a television camera, a TV set, audio equip-
ment, or playback equipment, such as video monitors and acoustic
systems.

The “Malachite” videotape recorder is available on display at
the Museum of Television and is used to playback the film “Telefica-
tion of the Soviet Union”.

V. B. Ilvanov, L. N. Balanin



Bnadumup bopucosuy MeaHos
(pod. 8 1924 2.)

Vladimir Borisovich Ivanov (born in 1924)
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ManozabapumHeil sudeomazcHumogoH «Manaxums. CCCP, JleHuHepad. HUN-380. 1967— “Malachite” portable videotape recorder. USSR, Leningrad. SRI-380.
1972 22. My3eli meneauderus @Y[T «Hay4Ho-uccnedosamesnscKuli uHcmumym mesegude- 1967-1972. Museum of Television of the National Television
Hus» (CaHkm-llemepbypa) Research Institute (St. Petersburg)



IneKTpoaHaNMTHYECKMIA
npubop ana pacyera
MeTeo- M banancTHyecKkux
nonpasokK npu cTpenbbe
n3 122-MM raybuup!
obpasua 1938 r.

OOvH u3 nepBbiX 06pasLLOB YCTPOWCTB aBTOMAaTM3MPOBaHHOM Mnogro-
TOBKW [JaHHbIX OJ1A CTpenbbbl Ha3eMHOM apTUepum paspaboTaH U n3-
rotoeneH oduuepamu 237-i raybuuHon apTUNNepUACKoM 6puragbl:
nenteHaHToM P.b. PoctucnaBoBbIM 1 cTaplumM neiteHaHtoM H.A. Top-
6auéBbiM. Briepsble cxeMa ycTpoiicTsa bbinia npefctaBneHaB 1958 r. Uc-
nbitaHna 1959 r. nokasanu, YTo ero NPUMeHeHVe No3BosAET pesKo (ho
HECKOJIbKUX CEKYH[) COKpaTUTb BPEMsA MOSIHOWM MoOrOTOBKM UCXOLHbIX
JaHHbIX AnA cTpenbbbl; Npy He6obLUMX pa3Mepax, Bece, 3HepronoTpe-
671eHUK 1 NPOCTOTE UCMOJb30BaHMA TOYHOCTb NMOJSTY4aeMbIX pPe3y/LTaToB
0YeHb BbICOKa; NpUbOop noaaaeTca perynmMpoBKe, UCKIIOYAITCA OLLUMOKM
aHaNUTUYECKOro pacyeTa, Pe3Ko noBblLLaeTcA 3GPEKTUBHOCTb OTHA.

MpuHUMN aercTBMA Npubopa coOCTOUT B NOC/Ie0BaTeSIbHOM BKJIO-
YeHUW OBYX MepeKniovaTenen ¢ MarasvHoM COMpOTUBAEHUA U MUKPO-
aMnepMeTpa B OMaroHaslb MOCTOBOW CXeMbl U3 OBYX MCTOYHMKOB MU-
TaHWA W perynvMpyeMoro noteHuuoMeTpa. oTeHUMOMETp CRyKuT OnA
BBEAEHMA B NPMOOP BENNUMHBI OOHOI0 U3 METEeOYC/I0BUI, NepeKksiova-
TeNIM — AN1A BBeAeHNA [06aBOYHbIX CONMPOTUBEHUIA B 3aBUCUMOCTU OT
Bbl6paHHOro 3apAaa M AanbHoCTU CTpenbobl. [na onpeneneHus nonpa-
BOK Ha HECKOJIbKO METEOYC/I0BUIA NapasieslsHo MOAKMoYanucb Takme
YKe MOTeHLMOMETPbI C MarasuHaMm COMPOTUBIIEHUI U MepeKRIYaTens-
MM — MUKpOaMnepMeTp MoKasblBas CyMMapHyto nonpaeky. [nsA pacye-
Ta NonpaBoK MpW NMOAroTOBKEe AaHHbIX AfA CTpenbbbl Takasd cxeMa bbina
npvMeHeHa BriepBble. M3o6peTateny nonyunnun 19.03.1960 r. aBTopcKoe
ceupetenbctBo N2 129506; Ho Npnbopbl Ha BOOPYMKEHME Ha3eMHOW ap-
TUNIEPUM MPUHATBLI He BbINN.

Mpobnemoit aBToMaTM3aLMKM pacyeTa NoneTHbIX 3a4aHui oA ornepa-
TUBHO-TaKTUYECKMX PaKeT M PaKeT CpedHel JanbHOCTU CTanu 3aHUMaTb-
cA B ApTUNNEPUINCKON UHKeHepHoM aradeMun uM. ©.3. [13epHMHCKOro
(HbiHe — BA PBCH uM. MNMeTpa BenvKoro), rae v NpogosiKui cy<6y oguH
13 aBTopoB npubopa — P.b. PoctcnasoBs. B ganbHelwem 6binm paspa-
60TaHbl npubopsl AM-2, PM-1 n PM-2 gna pacyeTa UCXOOHbIX OAHHbIX,
npegHasHa4YeHHbIX OJ1A MyCKa OMnepaTWMBHO-TAKTUYECKMX pakeT 8A61
1 8K63. XpaHAawmiica B My3ee uctopum BA PBCH oauH 13 nepBbix obpas-
LLOB 3/1EKTPOAHASNIUTUHECKUX CHETHO-PeLLAIoLLIMX NPMOOPOB BOEHHOMO Ha-
3Ha4YeHNA XapaKTepu3yeT Ha4ano NPUHLMMNANBHO HOBOIO HanpaBieHWA
06paboTKM JaHHbIX, CBA3AHHOIO C MPUMEHEHMEM 3/IEKTPOHHbBIX YCTPOMCTB.

H.A. Poz2oxcaH
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ELECTROANALYTICAL
INSTRUMENT USED

TO CALCULATE WEATHER-
RELATED AND BALLISTIC
ADJUSTMENTS WHEN
OPERATING A 122-MM
HOWITZER, 1938

One of the first devices for automated data preparation for ground
artillery was designed and manufactured by the officers of the 237th
howitzer artillery brigade, lieutenant R. B. Rostislavov and senior
lieutenant N. |. Gorbachov. The basic scheme of the device was first
presented in 1958. In 1959, test results demonstrated that the de-
vice was able to significantly reduce the amount of time (down to
several seconds only) required to put together initial firing data. The
device was compact, lightweight, energy-efficient and user-friendly,
yet able to provide highly accurate results. It could be adjusted and
it was able to completely eliminate analytical estimation errors and
dramatically improve firing effectiveness.

The operating principle of the device is based on consecutive
engagement of two switches with a resistance multiplier and a micro-
amperemeter in the diagonal of a bridge circuit consisting of two
power sources and an adjustable potentiometer. The potentiometer
serves to input the value of a weather condition into the device, the
switches — to engage additional resistances depending on the charge
selected and firing distance required. In order to adjust for several
weather conditions, similar potentiometers with resistance muiltipli-
ers and switches were connected and the microamperemeter showed
the aggregate adjustment. That was the first time the scheme was
used to calculate adjustments when preparing firing data. On March
19, 1960, Inventors got copyright certificate No.129506. However, the
new instruments were never commissioned by ground artillery.

The problem of automatic computation of flight missions for
operative-tactical missiles and medium-range rockets was taken
over by the Academy of Artillery Engineering named after F. E. Dzer-
zhinsky where R. B. Rostislavov, continued his military service there.
The researchers later developed such instruments as EAP-2, RP-1
and RP-2 that were used to calculate initial data required to launch
8A61 and 8K63 operative-tactical missiles. One of the first models of
electroanalytical computation devices of military designation avail-
able on display at the History Museum of the Military Academy of
Strategic Rocket Troops of Special Designation named after Peter
the Great marks the nascence of a fundamentally new direction in
data processing associated with electronic devices.

N. A. Rogozhan
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InexkmpoaHanumuyeckud npubop 0514 pacyema Memeo- u baaUCMUYecKuXx NoNPasoK npu
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Electroanalytical instrument used to calculate weather-related

and ballistic adjustments when operating a 122-mm howitzer,
manufactured in 1938. USSR, Razdolye settlement, military base
No.96523. Developed by N. I. Gorbachov and R. B. Rostislavov. 1959.
History Museum of the Military Academy of Strategic Rocket Troops
of Special Designation named after Peter the Great (Moscow)



lleicTByIoWan Moaenb
npubopa ana 3apenku
PaKkoBHH B CTBONAX
apTUANEPUHCKUX OpPYAUIA

K Hanbonee M3BeCTHbIM pa3paboTKaM BbIOAIOLLEr0CA MHMKEHepa U Me-
Tannypra Kapna lackonHa (1737-1806) oTHocuTcA yCTpoMcTBO AniA
33[e/IKM PaKoBMH B CTBOMAX apTWNepuncKux opyoun. CospaHHbIN
B 1789 r. npmubop nossonseT paboTaTb BHYTPU KaHana KpyrHbIX opy-
OWIN — BHe 30Hbl [OCTYNa YenoBeYveckunx pyK. OH BKOYaeT Habop MH-
CTPYMEHTOB, COCTOALLMIA U3 COBCTBEHHO YCTPOMCTBA OJ1A 3a[€/TKU pPaKo-
BWH W1 HECKOMBKUX OOMONHUTENBHBIX MHCTPYMEHTOB: OBYX LLYMOB, LLecTa
C BOCKOM Ha KOHLLe, MepoBoro cBepsa, MeT4nKa, npucnocobneHus ons
06/10Ma HOKM Hape3HoM NPOBKK U HaNUbHUKA.

TexHONorn4yecKkmin NPOLLECC HAYMHANCA C BbIABIEHNA PAKOBUH, ANA
Yero MUCnonb30Banunch LWynbl. B KaHan nyLuKy BBOOWICA LLECT C BOCKOM
Ha KOHLLe, C MOMOLLbI0 KOTOPOro AenascaA CEnoK pakoBuHbI. KpynHbie
PaKOBMHbI CYMTANIUCb HEWUCMPaBMMbIM BpaKkoM, U MyLUKa Lia B nepe-
nnaeky. Mpubop cnyXun ns 3afeflkM pakoBUH CpefHen BefTUYMHbI.
Mpy moMoLLmM cneumanbHOro YCTPOMCTBA PakoBMHA paccBepsivMBanach
MepoBbIM CBEPJIOM, MOJIy4eHHOE OTBEpCTME Hapes3anocb METYMKOM —
BHYTPW BbINOJSIHANACk HApe3Ka, M BBUHYMBANCA BUHT COOTBETCTBYIOLLLEr0
avaMetpa. M3 Bcex BUZOB paboT TONbKO M3roToBMIEHNE MPOOKM COOTBET-
CTBYIOLLLEr0 pa3Mepa Npom3BOAMIIOCh BHE KaHasla CTBOMA; OHA 3aBUHYM-
Basiacb B Hape3Hoe 0TBEPCTUe, ee HOXKa obiaMblBanach M 3a4mLLanach
HanunbHUKOM. [onroe BpeMs Npubop MMeHOBaNCA «CEKPETHOM MaLlm-
HOWM», HaxoamncA Ha AneKcaHOpOBCKOM U JTyraHCKOM NyLUeYHbIX 3aBo-
Jax B creuuanbHOM MOMELLEHUN U 06CyKMBancaA AByMsA paboummy,
npvBegeHHbIMU K NpucsAre.

Bopbba ¢ pakoBMHaMM MyLLeYHOro JIUTbA ObiNa OQHOM U3 BaMK-
HEMLUMX TeXHUYeckmx npobnemM Ha npoTaeHun Bcero XVIII B. PaboTbl
B 3TOM 0611acTV CYUTaNnUCb UMEIoLLMMM 0Ccoboe FoCynapCTBEHHOE 3Ha-
YeHWe M NO3TOMY COBEpLUEHHO CeKpeTHbIMU. M3BecTHO, 4To A.K. Hap-
ToB, ero cbiH A.A. HapTtos, B 1788 r. ®.U. NBaHoB, B 1798 . BOEHHbIN
WHMKEHep pyccKow cnyxbbl .M. MenuccuHo, B 1808 r. cneumanmct no
NPOU3BOACTBY opyami 3yeB npefnarany cnocobbl «3a4MHKN» PaKOBWH,
HO CYLLHOCTb TEXHOJTIOMMYECKOIo MpoL,ecca 3ae/IKkM PakoBUH U NpuMe-
HAEeMOoe 3TUMU cneLmanMcTaMm o6opyaoBaHue 0CTalOTCA HEU3BECTHBIMMU.
B 1835r., B nepmoa avpektopctea P.A. ApMCTpOHra, Mogesb YCTPONCTBa
lacKoiHa bbina n3roTossieHa Ha AnekcaHOpPOBCKOM 3aBofe B MeTpo3a-
BOJACKe creumansHo A lopHoro Myses. lToMMMo Mofenn, CoOXpaHUoch
onMcaHue ero yCTPOMCTBA U YepTersn B KHure W. lepMaHa, nsgaHHom
B 1803 r. He6ONbLUWM TUPAXKOM W MOCBALLEHHOM AeATeNbHOCTU Anek-
CaHOPOBCKOIO MyLLEYHO-NIMTEMHOrO0 3aBoda. [encTsyowlas Mogesnb
OEMOHCTpUpYeT Nprbop KOHCTPYKUMK K. MacKkoiHa, eaMHCTBEHHOE Mo-
HobHoe ycTpoiCcTBO, 0 paboTe KOTOPOIro BO3MOXKHO MOJy4UTb NpeacTaB-
NeHue B HacTosLLee BpeMs.

M.A. lNonapHas, E.E. lNonoaa, E.C. TapakaHosa
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OPERABLE MODEL OF THE
INSTRUMENT USED TO
REPAIR PITS IN THE BARRELS
OF ARTILLERY WEAPONS

One of the best known technological inventions developed by the
famous metallurgist and engineer Charles Gascoigne (1737-1806)
was an original device that was used to repair pits in the barrels of
artillery weapons. Created in 1789, the device makes it possible to
work inside the barrel of large weapons, i.e. in areas that are hard
to reach manually. It is essentially a set of instruments that includes
a pit-repair tool as such and several auxiliary tools: two probes,
awax-ended boom, an auger, a tap drill, a tool used to snap the stem
of a threaded plug, and a briar.

The technological process would start with identifying pits
for which purpose the probes were used. A wax-ended boom was
inserted into the cannon’s channel to take a cast of the pit. Large
pits were viewed as irreparable and the cannon would be recast. The
tool was used primarily to repair medium-sized pits. A special device
was used to drill the pit with an auger and the resulting hole was
threaded with a tap drill thereby acquiring a thread to be later filled
with a screw of appropriate diameter. Out of all operations, only the
plug was made outside the cannon’s channel. The plug was screwed
into the threaded hole; its stem was snapped and filed off with a briar.
For a long time, the device was known as the “secret machine”, kept
in a specially designated room and serviced by two sworn-in work-
ers. The tool designed by Gascoigne was used at the Alexander and
Lugansk cannon plants that were under his supervision.

The struggle with cannon pits was one of the most important
technical problems throughout the entire XVIII century. Works in that
area were considered to be of state importance and were therefore
classified.

In 1835, while R. A. Armstrong was the director, a model of
Gascoigne’s instrument was manufactured at the Alexander Plant in
Petrozavodsk especially for the Mining Museum. In addition to the
model, the instrument’s description and blueprints have survived in
the book on the Alexander Cannon Foundry Plant written by I. Ger-
man and published in a small number of copies in 1803. The operable
model represents the instrument designed by Charles Gascoigne
and it is the only device of its kind whose purpose and operating
mode can be examined today.

Zh. A. Polyarnaya, E. E. Popova, E. S. Tarakanova



Kapn lackodix (1737-1806)

Charles Gascoigne (1737-1806)

[leticmayrowas Modese npubopa 0n1A 3a0e/IKU PAKOBUH 8 CMBO/IAX apmuJiieputicKux opydu.

Macwmab 1:2. Poccus, [Tempo3asodcK. AneKcaHdpoBeKull nyweyHo-numelHell 3a600.

1835 2. ['opHelii My3eli HayuoHaneHo20 MUHEPAJIbHO-CbIPbeso20 yHUBepcumema «I opHeIi»
(CaHkm-llemepbype)

Operable model of the instrument used to repair pits in the barrels
of artillery weapons. Scale: 1:2. Russia, Petrozavodsk. Alexander
Cannon Foundry Plant. 1835. Mining Museum of the National
University of Mineral Resources (St. Petersburg)



Aptunnepuinckum
ro/IoBHOM B3pblBaTeNb
PI-6

ABTOPOM KOHCTPYKLMM ABMAETCA BbINMYCKHUK MuxannoBcKon aptunne-
puiickon akageMum 1902 r. AMBU3MOHHbIN UHKeHep Bnagumup Nocndo-
BuY PoynTtoBckuii (1876-1939), BblgaloLMIACA YYEHbIA C MUPOBLIM UMe-
HeM, 3ac/y¥eHHbIM aeAtenb HayKu u TexHukn PCOCP, 3aMevatenbHbin
KOHCTPYKTOP, aBTop 60/1bLLIOI0 YMcia U306peTeHNI U CUCTEM, MPUHATBLIX
Ha BOOPYKEHWE B 0TeYeCTBeHHOW apTunnepun. PaspaboTtaHHaA UM Teo-
pUA NPOEKTUPOBAHWA U TEXHONOMMYECKOro NPou3BoACTBa 6oenpmnacos,
TPYybOK 1 B3pbIBaTeNei NocyKunna 0CHOBOM A1 BO3HUKHOBEHUS U pas-
BUTWA HOBOMO HamnpaBneHWA M Hay4yHOW LUKosbl B obnactu b6oenpuna-
coB U1 B3pbIBOTEXHUKK. B.1. PoynToBckuin Bocnutan uenyto nneagy Bbl-
JaloLmxca ydeHblx 1 nocnenosateneit (M.O. Bacunbes, E.A. BepKanos,
[.H. BuwHesckuin, B.K. MoHoMapes, M. TpeTbAKoB 1 Ap.), 3aHMMalo-
LLIMX MOYETHOE MECTO B UCTOPUM 0TEHECTBEHHOM apTUIINIEpUM.

PIr-6 aBnsetca passutneM cepum PIT («POynToBcKoro, rosioBHom»)
N VMeeT CyLLeCTBEHHbIE OT/IMYMA OT paHee NpUMeHABLUMXCA cepuin 31T,
YI'T («yHUBepcanbHbIiA, FONOBHOM, TETPUOBEIN») U NepBoro obpasLa ce-
pum PI'-4. BBeeHWe B KOHCTPYKLMIO CNeLnanbHOro KpaHa v yCTaHoBoY-
HOrO KoMnayKa No3BosIANO0 Ucnonb3oBaTh PIM-6 B Tpex BapmMaHTax — Kak
B3pblBaTeSlb MTHOBEHHOI0 (OCKOI0YHOI0), MHepLMOHHOro (dyracHoro)
1 3aMeNIeHHOro AENCTBUA, YTO CYLLLECTBEHHO PacLUMPASIO BOSMOKHOCTU
apTUINEPUICKMX CUCTEM MO MopareHuio Lenein 6e3 cMeHbl boenpuna-
coB. YCTaHOBKW Ha MHEPLMOHHOE M 3aMefleHHoe OeiCTBUe YBeTnYnBa-
NN BO3MOXHOCTM BoenpunacoB npu cTpenbbe no pasHbiM TUMaM Lesnen
(nerkue nonesble 1 JONTOBPEMEHHbIE 060POHUTENBHBIE COOPYHKEHMS).

PIr-6 o4eHb 6bICTPO bbIT NPUHAT Ha BOOpYyeHue apTunnepun PRKA,
MOCKOJIbKY NMPEeBOCX0AMS1 paHee NPpUMEHSABLLMECH 0Te4eCcTBEHHble 0bpas-
bl M 60SBLUMHCTBO 3apyberHbIX aHanorMyHoro HasHayeHus. boenpu-
nacbl, CHapAXeHHble B3pbiBaTesIeM OAHHOMO TWMA, aKTUBHO MPUMEHS-
nuce B xode Bennkon OTteyecTBeHHOM BoMHbI. BBegeHve B ganbHenwleM
B KOHCTPYKLLMIO NMPpefoXpaHuTesIbHoM MeMbpaHbl Nof, YCTaHOBOYHbIM KOJl-
MaykoM M cTonopa-Helpsana, 6/10KMPoBaBLLEr0 MOBOPOTHYIO TPYOKY npu
CaMOomMpoM3BOJIbHOM B3PbIBE KarclofiA-BOCMIAMEHUTENA, OKOHYaTeNTbHO
peLumnaun npobneMy 6e30mMacHOCTU BbICTpena. 3T YCoBepLLEHCTBOBAHMSA
W pAg Opyrux B KOHEYHOM uTore MpuBenu K cosfdaHuio cepun PIM —
Hambosiee COBEPLLUEHHOM KOHCTPYKLMM MEXaHUYECKMX FOMOBHLIX B3phbl-
BaTeNiel NpefoxXpaHUTeNIbHOro TUNa (Kancionb-BOCMIaMeHUTeNb U Kan-
Clof1b-AeTOHATOP M30IMPOBaHbLI OT OCHOBHOMO OETOHUPYIOLLLEro 3apAaa).

XpaHAawwmiica B Mysee mctopum PBCH obpaseL, apTunnepuinckoro
ronoBHOro B3pblBaTena P-6 6bin NpuHAT Ha BoopyrkeHue PKKA B 1937 .
W NpefHasHaYanca o8 MHULMUPOBAHMUA OCKOMOYHbIX, GyracHbIX U OCKO-
noyHo-dyracHbix 6oenpunacoB raybuyHon apTunnepum Kanuépa 122
1 152 MM. OH ABRSieTCA NepBbIM 06pa3LLOM BafoBOro (CEpUMHOro) Npoms-
BOACTBa, coLlefLlnM ¢ KoHBerepa TpyboYHO-UHCTPYMEHTaNIbHOMO 3aBo-
ga B . TpouLKe, 0 YeM CBUOETE/ILCTBYET MPaBMPOBaHHaA Ha ero Kopnyce
Haanucb, 1 bbin nogapeH B./. PoynToBcKoMy KonyeKTMBOM 3aBofa.

H.A. PozoxcaH
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RG-6 ARTILLERY POINT
DETONATING FUSE

This device was invented by the division engineer Vladimir losifov-
ich Rdultovsky (1876-1939) who graduated from the Mikhailovsk
Academy of Artillery in 1902. V. I. Rdultovsky is a world-renowned
scientist, an honorary researcher and technologist of the RSFSR,
a remarkable designer, and the author of a large number of inven-
tions and systems used in Russian artillery. The theory of design
and technological production of ammunition, tubes and detonators
developed by him served as the foundation for the development of
a new research area and a new scientific school in the field of am-
munition and explosives. V. |. Rdultovsky raised a whole generation
of outstanding scientists and disciples (M. F. Vasilyev, E. A. Berkalov,
D. N. Vishnevsky, V. K. Ponomaryov, G. M. Tretyakov, etc.) whose
names remained in the history of Russian artillery.

RG-6 is an upgraded modification of the RG series and is sig-
nificantly different from the previously used ZGT and UGT series and
the first RG-4 series models. The newly introduced special crane and
fixation cap made it possible to use RG-6 as three different varieties:
as a direct-action fuse (splinter effect), check-action fuse (crater ef-
fect), and delayed-action fuse thereby significantly expanding the op-
portunities of artillery systems in hitting the target without having to
change ammunition. The check-action and delayed-action settings
augmented the ammunition capacity when firing at different kinds of
targets (light field and permanent fortifications).

RG-6 was quickly commissioned by the Red Army of Work-
ers and Peasants because it surpassed all previously used domes-
tically developed models and most of the foreign-made analogous
devices. Ammunition equipped with this kind of detonator were ac-
tively used during the Great Patriotic War. The subsequent introduc-
tion of a safety membrane installed underneath the cap and setback
pin that blocked the swivel tube in spontaneous detonation of the
case primer once and for all resolved the firing safety issue. These
improvements and a number of other innovations finally resulted in
the development of the RGM series — the most advanced design
of detonator-safe point fuses (the case primer and the detonating
primer are isolated from the priming charge).

The RG-6 artillery point detonating fuse available on display
at the History Museum of the Military Academy of Strategic Rocket
Troops of Special Designation named after Peter the Great was com-
missioned by the Red Army of Workers and Peasants in 1937 and
was designated for initiation of splintering, crater, and crater-splin-
tering ammunition of 122 mm and 152 howitzer weapons. It is the
first serial production specimen manufactured at the Troitsk-based
Pipe and Tool Plant as evidenced by the engraving on its encase-

ment. It was a gift from the plant workers to V. . Rdultovsky.

N. A. Rogozhan



Apmunneputickuli 2008Hol 83psidamens Pl-6. CCCP, Tpouuk. Tpybo4yHo-uHcmpymeHmars-
HbIl 30800. 1937 2. Asmop KoHcmpykyuu B./. Pdynmosckul. My3el ucmopuu BoexHol aKa-
demuu PaxemHeix Golick cmpameau4ecKo20 Ha3HayveHus uMeHu [lempa Benukozo (Mockaa)

RG-6 artillery point detonating fuse. USSR, Troitsk. Pipe and Tool Plant. 1937. Designed by
V. I. Rdultovsky. History Museum of the Military Academy of Strategic Rocket Troops of Special
Designation named after Peter the Great (Moscow



YnpowenHbIi
120-MunnuMetpoBbIi
nonkoBoi MuHoMer 52-M
obpasua 1942 .

OceHblo 1941 r. TanaHTIMBBIA U yKe W3BECTHbIN KOHCTPYKTOP MUHO-
MeTHoro opyusa Bopuc MeaHosuY LLaBbipuH (1902-1965), HauvanbHUK
1 raeHbI KoHcTpyKTop CKB HKB, nonyunn nuyHoe ykasaxue U.B. Cta-
NnHa o nepepaboTke KOHCTPYKUMM 120-MM MONKOBOMO MUHOMeETa 06-
pasua 1938 r. gnAa ero cepunMHOro NpoM3BoOACTBA B YC/TIOBUAX BOEHHO-
ro BpeMeHuW. B KpaTyaiilumne cpokum (3a oAuH MecAL) nof pyKOBOOCTBOM
B.W. LWWaBbipmHa rpynna KoHcTpykTopos (.M. LnpenuH, B.W. Ilykangep,
C.B. OobpuHckuin, Al Corkonos, C.IMN. BaHuH 1 Op.) paspaboTana KoH-
CTPYKLMIO W1 BbIMYCTUNA TEXHUYECKYI0 LOKYMEHTALMI0 Ha YNpOLLEeHHbIN
120-MM nonkoBor MWHOMET 52-M. YepTexu Mo peLleHuio HapKoMa
BoopyeHuAa [.0. YcTMHOBa BrepBble HemocpeAcTBEHHO MepefaBa-
NNCb B CepuitHOe NPOM3BOACTBO 6e3 NpefBapuUTesIbHOro N3roToBeHUs
OMbITHbIX 06Pa3LLOB 1 OTPABOTKU KOHCTPYKLIMK U1, NMapassiesibHo C U3ro-
TOBNEHWEM CEPUM, NPOBOAUSIUCE UCMbITaHUA MMHOMETOB Ha MOJSIUIOHeE.
CTpenKoBO-MMHOMETHOIO BOOPYKEHMA YNpoLLeHHbIN 120-MM MUHOMET
52-M no cBoMM XxapaKTepuCTMKaM (JanbHOCTb U Ky4HOCTb CTpesibobl, 3¢-
(GEKTUBHOCTb U CKOPOCTPESIbHOCTb, YO06CTBO B 06paLLeHNM 1 Op.) COOT-
BETCTBOBAJ LUTAaTHOMY MWHOMeTY obpasua 1938 r., Mor U3roToBNATLCA
Ha TOM ¥Ke CTaHOYHOM 060pya0BaHWUK; ObIN NMPUHAT HA BOOPYHEHUE U No-
CTaB/eH Ha CepUMHOe NpoM3BOACTBO.

B HOBOM MuHOMeTe 6bifia U3MEHEeHa KOHCTPYKLMA MPaKTUYECKK
BCEX €ro 3/1eEMEeHTOB M Y3/10B, 3@ UCK/TIOYEHWEM OMOPHOW MAUTbI; BbiK
UCKIIoYeHbl GopMbl AedULMTHBIX Npodumert U 3aroTOBOK, COKPALLLEHO
KOMMYECTBO NOTPebHOM OCHACTKU U CheumanbHOro MHCTPYMeHTa, npo-
BefeHa yHMdUKaLumMA no Matepuanam u coptameHTy 1 gp. bein ysenu-
YeH X0[ aMopTU3aTopPOB, YMNPOLLEH CTPENAIOLUA MEXaHWU3M MUHOMET],
KOHCTPYKTMBHO 06ecrneyeHa BO3MOMHOCTb €ro NepeBO3KM B Ky30Be aB-
TOMOOUNIA, YTO UCKIIOYMIIO M3rOTOBIEHME KOMECHOIo Xoda W nepenka.
CoKpalLieHre TpyOoOeMKOCTU M3roToBreHUs Ha 44 % n pacxoga Matepu-
anoB Ha 26 % nosBonuso B 1,8 pasa yBenmMuMTb BbIMYCK U NMOCTaBKY Ha
NUHUIO GPOHTa MUHOMETOB 60JbLLIED Kannbpa, CTaBLUMX MOLLHBIM U He-
3aMeHUMbIM OpYrKUeM NexoTbl B 6oeBbIX onepaumax. MMHOMET no cBouM
60eBbIM 1 3KCMyaTaLMOHHBIM XapaKTepUCTMKaM NpeB3oLLUen Bce Torda
CyLLecTByloLLMe 3apyberkHble aHanoru; B M1MTIepoOBCKMX BOMCKaxX Takoe
opyame nossunocb nuwb B 1943 r. (KOHCTPYKLUMA NpefcTaBnAna cobow
TOYHYIO KOMWIO COBETCKOr0 MUHOMETA). 3T0 Obif OCTONMHLIV BKNAA Hay4-
Ho-npoun3soacTBeHHoro Konnexktuea CKB HKB B gocturkeHne Benvkon
Mobepgpl 1945 r. b.W. WasblpuH, I.[. LWnpeHuH u B.U. Jlykangep 6binu
YOOCTOeHbl 3BaHWA naypeatoB [ocynapctBeHHon npemun CCCP. Ynpo-
LLeHHbIA 120-MM NonKoBol MUHOMeT 52-M u3 cobpaHus TexHn4YecKoro
KabuHeTa-My3eA KOHCTpYKTOpCKOro 610po MalLMHOCTPOEHUA ABMAeTCA
MoaMdUKaLMEN N3BECTHBLIX Pa3paboToK 1 NepBbIM B MUpe 06pasL,oM, Ha
KOTOPOM NpoBoAMIIach 0TPaboTKa HOBOWM KOHCTPYKLMK.

B.U. Kapa4uH
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52-M sIMPLIFIED 120-MM
MORTAR LAUNCHER,
MANUFACTURED

IN 1942

In autumn of 1941, a talented and already quite famous mortar
launcher designer, Boris Ivanovich Shavyrin (1902-1965), the head
and chief designer of SDB PCD, received a personal instruction from
the . V. Stalin, to revamp the structural design of the 120-mm mor-
tar launcher first issued in 1938 and adapt it to serial production in
the conditions of wartime. Within a very short time (one month),
a group of designers (G. D. Shirenin, V. |. Lukander, S. B. Dobrinsky,
A. G. Sokolov, S. P. Vanin, etc.) spearheaded by B. I. Shavyrin de-
signed and issued technical documentation for a simplified 120-mm
mortar launcher designated as 52-M. Upon decision of the People’s
Commissar for Defense D. F. Ustinov, the blueprints and technical
documentation were forwarded to serial production without first
manufacturing experimental utility models and finalizing the struc-
tural design. As production of the series began, so did the tests of the
newly designed weapon. The evaluation commission concluded that
in terms of its utility parameters (firing range and accuracy, firing
speed and efficiency, user-friendliness, etc.) the 52-M simplified
120-mm mortar launcher was in line with the mortar launcher that
had been in service since 1938, that it could be manufactured using
the same machinery and equipment. The newly designed mortar
launcher was taken into service and approved for serial production.

All elements and components of the new mortar launcher had
been upgraded except for the foundation. The designers had elimin-
ated all parts and elements that were in short supply, reduced the
amount of requisite gear and special tools, standardized all produc-
tion materials and their assortment, etc. As compared to the proto-
type, the shock absorber stroke was reduced, the firing mechanism
was simplified, and the launcher itself was adapted for transporta-
tion in the back of a truck, which eliminated the need in wheels and
gear. By reducing the number of labour hours required to put togeth-
er alauncher by 44% and the amount of building materials — by 26%
the engineers made it possible to almost double the output of large-
caliber mortar launchers that were a powerful and irreplaceable in-
fantry weapon during the Great Patriotic War. In terms of its combat
and operational parameters, the newly created mortar launcher
surpassed all foreign-made analogues available at the time. It was
not until 1943 that Hitler's army finally came to dispose of a similar
weapon (whose structural design was an exact copy of the soviet
mortar launcher). This was how the SDB PCD technological research
and production team made its invaluable contribution to the Great
Victory of 1945. The engineers B. |. Shavyrin, G. D. Shirenin, and
V. |. Lukander were awarded the USSR State Prize.

V. I. Karachin



YnpowerHeil 120-mm nosikosol MuHomem 52-M obpasua 1942 2. CCCP, KonomHa. Cneyu-
aneHoe KoHcmpykmopckoe biopo Hapkomama soopyxcerus (CKb HKB). 1941-1942 ee.
TexHuyecKuli KabuHem-my3eli 0AO «Hay4Ho-npou3ssodcmaeHHas Kopnopayus "KoHcmpyk-
mopcroe bropo MawuHocmpoeHus"» (KonomHa, MockoacKas 0611.)

52-M simplified 120-mm mortar launcher, manufactured in
1942. USSR, Kolomna. Special Design Bureau of the People’s
Commissariat of Weaponry (SDB PCD). 1941-1942. Museum of
Technology of the “Machine Engineering Design Bureau” 0JSC
(Kolomna, Moscow region)



Jlerkas
25-MunnuMeTpoBas

NPOTHBOTAHKOBAA NylWKa
obpasua 1942 r. (JINN-25)

B Hayane Benukon OTeyecTBeHHOI BOMHbI BO3HWKIA Heob6X0OUMOCTb
B CO3[aHWMN NIErKMUX U MOBUIbHBIX MPOTUBOTAHKOBBLIX apTUIINIEPUNCKNX
CUCTEM HEnocpeacTBeHHOW MOALAEPHKN, CMOCOBHBIX K MPUMEHEHMIO BO
BCEX POJaXx CYXOMyTHbIX, @ TaKKe BO34YyLLHO-AeCaHTHbIX BOMCK. B 1941-
1943 rr. coTpygHuKamMu Kadepnpbl apTBOOPYHeHWA ApTUSnepuincKon
akagemun PKKA uMm. @©.3. [13eprKUHCKOro (MHMeHep-MoanoIKOBHUK
A.M. CugopeHKo, nHKeHep-KanuTaHel M.®. CamyceHko 1 U.A. Hykos)
6bln pa3paboTaH, MOCTPOEH M UCMbiTaH obpasel, 25-MM fierkoi npo-
TUBOTaHKOBOM NyLwiKkuK, uHgexc JMM-25. UsrotoBunn gsa sxk3emnnApa
opyamA: NepBbIi — C MEXaHU3MaMW BEPTUKASIbHOM U FOPU30HTASIbHOM
HaBofgKu (B cobpaHuu Myses nctopum PBCH), BTopoii — TonbKo ¢ Mexa-
HWM3MOM BEPTUKANIbHOM HAaBOOKM (yTpayeH BO BPEMSA UCTbITAHWUI).

HecMoTps Ha Manbii kanubp, JIMNTM-25 oTHocKTCA K paspsagy ceepx-
MOLLIHbIX MyLLEeK. B 60€KOMMNNEeKT NNaHMPOoBanock BKNOYNTL bpoHeboM-
Ho-Tpaccupytone (OCHOBHbIE), OCKOJIOYHO-TpAcCUpyloLLMe CHapAabl
1 cneuyboenpunac — 6poHeboMHbIN NoaKanMbepHbI ¢ BoNbGPaMOBbIM
cepAeyHuKoM. [pMMeHeHHaA ONMHHOCTBOMbHAA CxeMa Nno3Bosuna 4o-
CTWYb MPOEKTHOM HayanbHOW cKopocTu cHapagda 1200 M/c, ana cneu-
6oenpunacos — fo 1700 M/c; KoadduLMeHT MoryLecTBa (oTHoLLEeHWe
LIyNbHOM 3Heprum K Ky6y Kanubpa) — 1400 KM'm/am3; npobrBaeMocTs Jio-
60B0oI 6POHM LUTATHLIM 6oenpunacoM — Bcex CPedHNX TaHKOB Ha auMC-
TaHuum go 700 M, crenboenpmnacoM — TAXKEeNbIX TAaHKOB Ha AMCTaHLUK
[0 250 M. KoHCTpyKLmA cucTeMbl NpeenbHO TeXHOMorM4yHa — 6osbLuan
YacTb AeTanen Ha ToT nepuof bblia 0CBoeHa B MacCOBOM MPOM3BOACTBeE,
B CMUCTEME MOJIHOCTbIO OTCYTCTBYIOT LLAPMKOMOOLLMIHUKM; KOHCTPYKLMA
nadeta uenvKoM ceapHad. Opyaue Nnerko yctaHaBivMBaeTcA Ha Nobble
TWUMbI TPAHCMOPTHBIX CPeACTB, B pa306paHHOM COCTOAHWUM NPUrodHO ANA
NnepeBO30K Ha BbIOKaX M AeCaHTUPOBaHMA ¢ Bo3gyxa. [JoCcTurHyTble Be-
COBble XapaKTepuUCTUKK (240 Kr) No3BONMAM Pe3Ko MOBbICUTL MOKa3a-
Teslb MaHeBpeHHocTU. Opyaue Mormo nepeMeLLLaTbecs CUIaMmn pacyeTa Ha
3HaunUTesIbHble PacCTOAHWA, PEKOMEHO0BAIOCh K MOCTAHOBKE Ha BOOPY-
YKEHME MEXOTHbIX, KaBaNepUMCKNX, MOTOLMKIETHBIX U aBMALECaHTHbIX
yacTen.

JIMNM-25 He 6bina 3anyLLeHa B cepMnHoe Npon3BoAcTBo, Hanboree
BEPOATHO, 13-3a HEBO3MOXKHOCTM NPOM3BOACTBa H0eNpUNacoB ¢ BOSib-
GpaMoBbIM cepAeYHMKOM, HO IKCMEPUMEHTBI MO Yry4LleHWo bpoHenpo-
61BaEMOCTM 3a CHET Pe3KOro MoBbILLEHWs Ha4YanbHOWM CKOPOCTU CHapsA-
[a OCTaBUNW crief B UCTOPUM apTUANIEPUICKON Hayku. [eHepan-mariop
M.®. CaMyceHKO M3BECTEH KaK OOMH M3 OCHOBOMOJIOMHUKOB TEOpuU
NMPOEKTUPOBaAHUA apTUIIEPUACKOIO BOOPYXHeHMA TaHKoB 1 CAY, HaseM-
HOMO PaKeTHOro MexaHu4ecKoro 060pyaoBaHMA U NMYCKOBbIX YCTAHOBOK;
reHepan-Mmarop UTC U.U. HykoB — Kak ocHoBaTeslb Hay4YHOW LUKOJbI
B 06/1aCTW NPOEKTUPOBAHUA U NMPOU3BOACTBA APTUSINIEPUACKUX CUCTEM.

H.A. Poz2oxcaH
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LIGHT 25-MM ANTITANK
CANNON (LPP-25),
MANUFACTURED

IN 1942

At the beginning of the Great Patriotic War, there was a need in creat-
ing lightweight and mobile antitank direct support artillery systems
that could be used by all ground and airborne troops. In 1941-1943,
the Artillery Weapons Department of the Artillery Academy of the
Red Army of Workers and Peasants named after F. E. Dzerzhinsky
(represented by the engineer lieutenant colonel A. M. Sidorenko, en-
gineer captain M. F. Samusenko, and engineer captain I. I. Zhukov)
designed, built and tested a lightweight 25-mm antitank cannon
designated as LPP-25. Initially, they manufactured two cannons:
one could be trained vertically and horizontally, while the other could
only be trained vertically.

Despite the small caliber, LPP-25 falls within the category of
super-powerful cannons. It was planned that the munition comple-
ment would include armour-piercing tracers (principal ammunition),
fragmentation tracers and HVAP tungsten-cored projectiles. The
long barrel scheme proposed by the engineers made it possible to
ensure the following combat parameters: the initial tracer shell ve-
locity — 1200 m/s, the initial HVAP projectile velocity — 1700 m/s;
the power coefficient (the muzzle energy to caliber cubed ratio) —
1400 kgf/m?; front armour penetration capacity with conventional
munition — 700 m for all medium-weight tanks, with HVAP pro-
jectile — 250 m for heavy tanks. The system’s structural design is
extremely technological: most of the parts were in serial production;
the system is entirely free of ball-bearings; the gun-carriage was
a fully welded structure. The weapon could be easily installed upon
any type of vehicles; it could be taken apart and transported in hang-
ers or parachuted from aircraft. The weight parameters achieved by
the engineers (240 kg) helped to drastically improve the weapon’s
maneuverability. The weapon could be moved long distances by the
crew and was recommended for being used by infantry and cavalry,
as well as airborne and motorcycle troops.

Although LPP-25 was not accepted into serial production —
most likely because tungsten-cored projectiles were not available
at the time — the experiments in improving the armour-penetration
capacity by dramatically increasing the initial speed of projectiles left
an indelible mark in the history of artillery science. General-major
M. F. Samusenko, was one of the founders of the artillery weaponry
development theory, an engineer of tanks and self-propelling artil-
lery weapons, ground rocket facilities and missile launching sys-
tems. General-major I. . Zhukov became known as the founder of
a scientific school in the development of artillery systems.

N. A. Rogozhan



25-MM Jle2KaA npomuBomaHKo8as nywka obpasya 1942 e. (JMM1-25). CCCP. 3asod N° 172
HKB (2. Monomoa) — cmaosel, KazeHHuKu; 3a800 N° 702 HKMB, cxknad N° 20 HKO (2. Taw-
KeHm) — nagemel, cbopKa, Meskue demanu. 1942 2. My3eli ucmopuu BoeHHoli akademuu
PakemHeix Bolick cmpameauyecKo20 Ha3Ha4eHus uMeHu [lempa Benukozo (Mockea)

25-mm lightweight antitank cannon (LPP-25), manufactured in 1942
(LPP-25). USSR. People’s Commissariat of Weaponry Plant No.172
(Molotov) — barrels, breeches; People’s Commissariat of Mortar
Launching Weapons Plant No.702, People’s Commissariat of Defense
warehouse No.20 (Tashkent) — gun-carriages, assembly, small
parts. 1942. History Museum of the Military Academy of Strategic
Rocket Troops of Special Designation named after Peter the Great
(Moscow)



batanboHHoe
82-munnumerposoe
besoTkaTHoe opyaue
b-10 obpa3sua 1954 .

B 1920-1930 rr. B CCCP co3gaBanuch 6e30TKaTHble opyamaA pa3fiMiyHoro
Ha3Ha4YeHWA, MHTePeC K KOTOPbIM BO30OHOBWUCA C MPUHATUEM Ha BOOPY-
YKeHMe TaHKOB HOBOIO NOKOJIEHUA U 0COBEHHO MOCse CO34aHNA KyMyA-
TUBHbIX CHapALoB. be3oTKaTHbIe opyaus No NpUHLMNY OeNCcTBUA ABNA-
loTCA apTUNNEPUACKUM OpPYAMEM, B CPABHEHMU C KITACCUYECKOM CUCTEMON
MMeloT Ha MOPALOK MeHbLUY Maccy M Mo3ToMy obnafalT Xopoluen
MaHEeBPEHHOCTbIO M MPOCTOTOM 3KCryatauun. Hanmume KyMynaTMBHOM
MUHbI 0becrneymBano BbICOKYl BpoOHENnpPo6MBaeMOCTb, YTO OTKPbIBAIO
MPUHLMMNANIBHO HOBblE BO3MOMHOCTM A1 OCHALLEHMA NeXOTHbIX Nog-
pa3sgeneHnit 3¢ deKTUBHBIM MPOTUBOTAHKOBBLIM BOOpPYHeHUeM. B 1951 r.
CLUA npoBenu ucnbitaHna 75-MM 6e30TKaTHbIX OpYOuUiA C KYMYNATUBHBLIM
BbICTPE/IOM HerocpeAcTBeHHO B 60eBoil 06¢cTaHOBKe B BoliHe ¢ Kopeel.
MoctaHoBneHveM LIK KIMCC n Coseta Munuctpos CCCP ot 26 oKTAbpA
1951 r. NpUHMMaeTCA peLleHne 0 CO34aHNM HOBbIX 06pasL,oB NPOTUBO-
TaHKOBOIO BOOPYMeHWA: 82-MM 6aTaniboHHOr0 6e30TKaTHOro opyaus
1 107-MM 6e30TKaTHOIO OpYyaUA NOSIKOBOIO 3BEHa.

B pe3synbrate npoBefeHHOr0 KOHKypca pa3paboTKa HOBbIX 6e30T-
KaTHbIX opyaui beina nopydeHa CKB MOI (r. KonoMHa; HeiHe — KBM)
coBMecTHo ¢ HN-24 nop pyKoBoACTBOM HayaslbHUKA W [TIABHOMO KOH-
cTpykTopa B.W. LLaBbipuHa; Begywime paspabotyumku: C.IN. Henobeau-
Mbin, C.IN. BanuH, B.B. OcokuH, B.A. MatioHuH, [O.U. lopwkos, .M. To-
poxos, I.C. Mk6onawmH, A.A. BockpeceHckuin, B.A. Koponés.

B 1954 r. nepBoe oTeyecTBeHHOE Jlerkoe NpoTUBOTaHKoBoE 82-MM
6e30TKaTHoe opyaue (NpucBoeH MHAeKC Bb-10) ¢ KyMyNATUBHBIM U OCKO-
NOYHBIM BbICTPENaMM K HeMy 6bIfI0 MPUHATO Ha BOOPYHKeHUe B KavecTse
6aTasibOHHOrO OpyausA ONA CTPENKOBLIX, MeXaHW3MPOBaHHbIX, FOPHO-
CTPENKOBbIX M BO3AYLUHO-OeCaHTHbIX YacTel. Ero 6oeBble v 3KcnyaTta-
LMOHHbIE XapaKTepUCTWMKM MPeB30LLIM BCe TOrga CyLLecTBOBaBLUME 33
pybesoM aHanoru (Macca — 86 Kr, MakcuMaribHasi 4anibHOCTb CTpeSib-
6bl — [0 4,5 KM, CKOpPOCTPeNIbHOCTb — 5-6 BbICTP./MWH, 6poHenpobuBa-
eMocTb — [0 250 MM; BejeHWe OrHA — NpAMOW, NoSyNpAMOM HABOLOKOM,
C 3aKPbITON OrHEBOW MO3MLMK; C KOJIeC M co cTaHKa). CepuiHoe npouns-
BOACTBO 6bl/10 OpraHM30BaHHO Ha TY/IbCKOM MaLUMHOCTPOUTESIbHOM 3a-
Bofe; Bbiryckanocb opyave b-10 B MaccoBoM npounssoacTtse o 1964 r.,
MOCTaBNAMIOCh Ha 3KCMOPT M MHOIO JIET CTOASI0 HA BOOPYXHEHWUM apMUK
MHOIMX CTPaH.

82-mM 6e3oTKaTHoe opyaue B-10 obpasua 1954 r. U3 MyseiiHoro
cobpaHusA ABNAETCA NepBbiM B CTPaHe OMbITHLIM 06pa3L,oM, Ha KOTOPOM
oTpabaTbiBanacb KOHCTPYKLMA opyama 1 6oernpunachkl K HEMyY, B HaCTosA-
LLiee BPEMA UCMOoSb3YeTCA B yYebHbIX LiensX.

B.U. Kapa4uH
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B-10 NON-RECOILING
82-MM GUN,
MANUFACTURED IN 1954

In the USSR, the production of non-recoiling weapons of various
designations designed during the First World War years continued
well into the 1920s-1930s. Due to design deficiencies, however,
non-recoiling weapons did manage to do a comeback of sorts fol-
lowing the invention of hollow-charge projectiles and acceptance of
new generation tanks into service. In terms of their operating prin-
ciple, non-recoiling weapons are artillery weapons. Compared to the
classical system, however, they weigh a lot less and are much more
maneuverable and easy to operate. Hollow-charge projectiles had
a very high armour penetration capacity thereby opening up new
opportunities for provision of infantry with effective antitank weap-
ons. In 1951, the US Army tested non-recoiling 75-mm weapons in
concert with hollow-charge projectiles in combat conditions during
the Korean War. In light of this fact, on October 26, 1951, the Cen-
tral Committee of the Communist Party and the Council of Minis-
ters of the Soviet Union adopted a resolution that required designing
new generation antitank weapons: a non-recoiling 82-mm gun and
a non-recoiling 107-mm gun.

As a result of the competition, the contract for the right to
develop the aforementioned weapons was assigned to SDB MDI
(known today as the Machine Engineering Design Bureau, Kolomna)
in collaboration with Scientific Research Institute No.24 spearheaded
by the head and chief designer of SDB PCD, B. I. Shavyrin. His group
of engineers included S. P. Nepobedimy, S. P. Vanin, B. V. Osokin,
V. A. Matyunin, D. I. Gorshkov, P. M. Gorokhov, G. S. Izhboldin,
A. A. Voskresensky, and V. A. Korolyov.

In 1954, the country’s first lightweight non-recoiling 82-mm
gun (designated as B-10) complete with hollow-charge and splinter-
ing projectiles was accepted into service to be used as a battalion
weapon by artillery, light-armoured, airborne and mountain troops.
Its combat and operational parameters exceeded those of all known
foreign-made analogues (weight — 86 kg, maximum firing range —
4.5 km, firing speed — 5-6 rounds/min, armour penetration capac-
ity — 250 mm; firing capacity — direct, semidirect, from sheltered
position, from wheels and from frame). Serial production was orga-
nized at the Tula Machine Engineering Plant. B-10 remained in serial
production until 1964. It was also exported and used by the armies
of many countries.

The B-10 non-recoiling 82-mm gun manufactured in 1954
from the museum’s collection is the country’s first experimental
specimen that was used to test and improve the weapon'’s structural
design and corresponding ammunition. It is now used for training
purposes.

V. I. Karachin



82-mm bezomramHoe opydue b-10 obpasya 1954 2. CCCP, KonomHa. CneyuasnbHoe KoH-
cmpyKkmapcKoe bropo MuHucmepcmaa 0boporHol npomeiweHHocmu (CKb MOII). 1954 a.
TexHuyecKuli Kabunem-my3eli KoHcmpykmopcKozo biopo MawuHocmpoeHus (KonomHa)
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B-10 non-recoiling 82-mm gun, manufactured in 1954. USSR,
Kolomna. Special Design Bureau of the Ministry of Defense Industry
(SDB MDI). 1954. Museum of Technology of the Machine Engineering
Design Bureau 0JSC (Kolomna, Moscow region)



(1% NMepeHocHON 3EHUTHDLIN

PaKeTHbI KOMNAEKC
«Wrma»

B 1968 r. B KonomeHckoM Kb MalLMHOCTpoeHMA 6bino 3aBepLUEHO Co3-
OaHve MnepBOro OTeYEeCTBEHHOIO MEPEHOCHOr0 3EHUTHOrO PaKeTHOro
Komnnekca (M3PK) «Ctpena-2», 3a KoTopbIM NocnegoBana cepus M3PK:
«Ctpena-2M», «Crtpena-3», «Mrna-1», «MArnax». Mpogonmkun ux pas-
paboTKy M MOCTaHOBKY Ha cepuitHoe npoussoacTBo Ceprein MaBnosuy
HenobeauMblii, cMeHmBLUMI B 1965 I. Ha NOCTy HaYanbHUKA U [1aBHOMO
KoHcTpyKTopa b.U. LLIaBbipuHa nocne ero cMepTu. [pn HenocpeacTBeH-
HoM yyacTum C.IN. Henobeammoro (1921-2014) u nog ero pyKoBoAcTBOM
B KBM, roe oH npopaboTan 45 neT, 6b11M co34aHbl pakeTHbIe KOMIJIEKChI,
NpoJosIFKatoLLMe U B HACTOALLLee BPEMS M0 CBOUM TaKTUKO-TEXHUYECKUM
XapaKTepUCTUKaM NPEBOCXOAUTL Jly4llive 3apyberkHble aHanoru. B co-
6paHun TexHU4YecKkoro KabuHeTa-My3ea Kb MalLMHOCTpoeHWs nMeeTcA
onbITHbIM 06pasey, N3PK «Mrnax» (9K38).

B 1983 r. Ha BoopyKeHuWe 6bin NpuHAT HoBbIM [3PK «Mrnax» (9K38),
MONYYMBLLMIA Ha3BaHWE 3a UITIONOO0OHYI0 KOHCTPYKLMIO a3poanHaMm-
YyecKoro HacagKa Ha obTekaTenie ronosku caMmoHaBefeHua (TCH). Ero
NMpYMeHeHWe Ha paKeTe KOMIMJIEKCa, CHU3MBLUEE Ko3dPULMEHT No6o-
BOrO a3pOAMHAMMYECKOro COMPOTUBIEHWA, M YCOBEPLUEHCTBOBaHME
OBUraTeNIbHOM YCTAaHOBKM YBE/TMUMIIO 30HY NOPaXKEHUA LieS1en B YCII0BU-
AX BO30EeNCTBMA eCTECTBEHHBIX U MCKYCCTBEHHBIX TEMJIOBbLIX MOMEX: Ha
BCTPeYHbIX Kypcax — A0 3,5 KM, @ Ha JOrOHHbIX Kypcax — [0 5,2 KM.
[myboKoe oxnageHve GOTONPUEMHUKOB HOBOW OBYXKaHanbHON Te-
nnoeoi MCH ¢ onTnyeckMM 6/10KOM ceneKLmm bbINo JOCTUIHYTO 3a CYeT
MIHOBEHHOIO MOJTY4YEHWA HMUOKOMO a30Ta B MOMEHT BbICTpesa, NpaKTu-
Yyecku cpasy e oxnaxgawowero 'CH. 3To No3B0MMN0 MHOFOKPATHO MO-
BbICUTb YyBCTBUTENIbHOCTL CH, 4To 06ecneynno 3axeaT cnabousnyda-
IOLLMX Lienielt (BepToseTbl, KpbliaTble paKkeTbl) 0COBEHHO Ha BCTPEYHbIX
Kypcax. YcoBepLUeHCTBOBaHME anropuTMmUYecKo 06paboTuM curHana ot
LLeSIM 3N1eKTPOHHBLIM 6510KOM onTr4deckoi 'CH 1 nycKoBbIM MeXaHWU3MOM,
ncnonb3oBaHue BToporo MK-KkaHana 3aMeTHO NOBbLICUSIO MOMEX0YCToN-
UMBOCTb PaKeTbl B YCIIOBUAX MPUMEHEHWA LIeSIbI0 UCKYCCTBEHHbIX TEMJ10-
BbIX M OMTUYECKM MOOY/IMPOBAHHbIX MOMEX.

M3PK «Mrma» 6bin co3gaH aBTOPCKMM KonnekTuBoM KEM (reHe-
panbHbIi KoHCTpyKTop C.IN. HenobeOuMmelit), npu y4acTum KoOmSIeKTU-
BOB 060pOHHbIX npeanpuaTui: JIOMO (rnaBHbii KoHCTpyKkTOp TCH —
0.A. AptamoHoB), MockoBckoro 3aBoga «Candup» (doTonpreMHUKK
N MUKPOXOSIOOWNBHMK), @ TakKe KoBpoBcKoro 3aBofa uM. [ertapesa,
OCBOMBLLIEr0 CEPUMHBIN BbIMYCK KoMrekca. OcTaBasch Ha BOOPYHEHUM
MHOIMX CTpPaH Mupa o HactoAwero BpeMenu, NM3PK «Mrna» Bo MHOrom
onpenenun TeXHUYECKUA 0BMK MocnedyloLmX KOMMIEKCOB OaHHOMO
Knacca (MpuHATLIN Ha BoopyrKeHue B 2001 r. koMnnekc «Mrna-C»).

P.B. ®oKuH, 10.B. CuHuysiH
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“IGLA” PORTABLE

AIR-DEFENCE MISSILE
SYSTEM

In 1968, the Kolomna-based Machine Engineering Design Bureau
completed the development of the country’s first portable air-de-
fense missile system (PAMS) known as “Strela-2" which was fol-
lowed by a whole series of similar systems, such as “Strela-2M”",
“Strela-3", “Igla-1", and “Igla”. Their development was continued by
Sergey Pavlovich Nepobedimy (1921-2014) who replaced the bu-
reau’s head and chief designer, B. |. Shavyrin, after his death in 1965.
With his direct participation and under his supervision, the Machine
Engineering Design Bureau where he had worked for 45 years cre-
ated missile complexes whose tactical and technical parameters
continue to surpass the best foreign-made analogues to this day.
An experimental “Igla” (9K38) specimen is available on display at the
Museum of Technology of the Machine Engineering Design Bureau.

The new portable air-defense missile system “Igla” (9K38)
was accepted into service in 1983. Its name, meaning “needle”, came
from the needle-like shape of the aerodynamic attachment on the
seeker dome. Its utilization helped reduce the aerodynamic drag co-
efficient. The engineers also improved the engine component thereby
augmenting the target engagement area in the conditions of natural
and artificial thermal interferences up to 3.5 km on collision courses
and up to 5.2 km on pursuit courses. Deep cooling of the photoelec-
tric receivers of the new dual-channel thermal target seeker com-
plete with an optical selection block was achieved through instan-
taneous production of liquid nitrogen that occurs at the moment of
firing and almost immediately cools the target seeker. This brought
about a manifold increase in sensitivity of the target seeker enabling
it to detect low-radiation targets (e.g. helicopters, winged missiles),
especially on collision courses. By improving the algorithmic pro-
cessing of the target’s signal by the electronic block of the optical
target seeker and the trigger, as well as by implementing a second
IR-channel, the engineers managed to significantly improve the mis-
sile’s resistance to artificial thermally and optically modulated inter-
ferences created by targets.

“Igla” portable air-defense missile system was developed by
the engineers of the Machine Engineering Design Bureau (spear-
headed by the chief designer S. P. Nepobedimy) in collaboration with
several defense enterprises: LOMO (0. A. Artamonov, chief designer
of the target seeker), Moscow-based “Sapphire” plant (photoelectric
receivers and the microrefrigerator), and the Kovrov-based De-
gtyaryov Plant, which was responsible for serial production of the
system. Remaining in service of the world’s many armies to this day,
“Igla” has largely determined the technical design of the subsequent
systems of this class (e.g. “Igla-S” accepted into service in 2001).

R. V. Fokin, Yu. V. Sinitsyn



[lepeHocHoli 3eHumMHbIU pakemHeill komnexc «Menax» (9K38). CCCP, KonomHa. KoHempyk-
maopckoe bropo mawuHocmpoerus (KBM). 1982 2. TexHuyeckuli kabunem-my3eti OAO
«Hay4Ho-npou3zsodcmaeHHas Kopnopayus «KoHcmpyKmopcKoe b1po MawUHOCMPOeHUA»»
(KonomHa, MockoacKas 0671.)

“Igla” portable air-defence missile system (9K38). USSR, Kolomna.
Machine Engineering Design Bureau. 1982. Museum of Technology of
the “Machine Engineering Design Bureau” 0JSC (Kolomna, Moscow
region)



Moaenb
napoarMocdepHoi
Mawwunb! U.U. Nonsynosa
no npoekry 1763 r.

C BO3JYXOAYBHOM
yCTaHOBKOM

CospaTenb nepBoro B MMpe napoaTMocdepHoro Aouratens gjia npvsee-
OeHVA B OeNCTBME 3aBOACKMX MexaHu3MoB MBaH BaHoBuy [MonsyHoB
(1729-1766) npmbbin Ha AnTait B 1748 r. B cocTaBe rpynnbl crieLmanu-
CTOB rOpHOro fena, nepesefeHHbIX Ha KonbiBaHo-BocKpeceHcKMe 3aBo-
Obl ¢ Ypana.

[opHO3aBoACKME NPOM3BOLCTBEHHbIE MPOLLECCHl TOr0 BPEMEHU Ha-
XOOWUCH B NMOJTHOM 3aBUCUMOCTM OT BOLAHOI0 KOJleca — OCHOBHOIMO UC-
TOYHMKA 3Heprun. B anpene 1763 r. lNon3yHoB npeacTtaBua HaYvanbHUKY
KonbiBaHo-BockpeceHcknx 3aBogos A.U. [NopoLumHy NpoeKT «orHeHHom
MawwuHbl». B AHBape 1764 r. kaHuenApuA KonbiBaHo-BockpeceHcKo-
rO FOPHOIro HayanbCTBa MPWHANA PeLLEHNe O ee MOCTPOMKe, a B MapTe
nsobpeTaTenb NpeasiorKui HoBbIN NMPOEKT NapoaTMoCchepHOM MalLMHBbI,
B 15 pas 6onee MolLHo. [MMapoBolt KoTen TpybaMu coeauHANCA ¢ ABY-
MA UmunnMHgpaMu. Korga nopLueHs B NepBOM LUMHAPE OMNYCKasCA BHU3,
nopLueHb BTOPOro UMAMHApa nogHumancA. Kak TonbKko npoucxoamna
KoHAeHcaumsa napa 1 0bpasoBaHue Mof NOpPLUHEM pPa3pereHHOoro npo-
CTPaHCTBAa, NopLUeHb Ha4YMHan onycKaTbCA BHU3 Mo4 AaBEeHUEM aTMoC-
depHoro Bozgyxa.

B KOHCTPYKUMM MCMONb30Banock OpUrMHaNbHOE aBTOMaTUyecKoe
napo-BogopacnpefenuTesisHoe YCTPOMCTBO, a B KadecTse paboyero opy-
O1A — BO3[yXofdyBHble KnMHYaTble Mexu. [Buratens lNonsyHosa 6bin
OBYXUMTMHAPOBLIN, HerpepbiBHOrO OeNCTBUA U BepBble B MUpe npeg-
Ha3Ha4ascAa AnA HermocpeACTBEHHOMO MPMBOAA 3aBOACKUX MEXaHW3MOB.
B MapTe 1766 . CTpoUTENLCTBO YCTaHOBKM BbIN0 3aBepLUeHo. 16 (28) ManA
1766 r. N.N. Ton3syHoB ckoH4Yanca ot YaxoTku. B aBrycte 1766 r. Mawm-
Ha BCTyrusia B JeWcTBME MO 0BC/YMBaHUIO OYTbeM TpexX MiaBuIIbHbIX
neyen. MpopaboTaB [0 HOAGPA U OKYNWB 3a 3TO BPEMA pacxofbl Ha No-
CTPOMKY, oHa fana yuctoi npubbinu 11 016 pyb. Ho 3aTteM y Hee npo-
ropen Koten u, Npoctose 6e3 AencTBUA Jonrue rodsl, MalmHa B 1782 r.
6bina pasobpaHa.

B 1825 r. B bapHayne wwuxtmerictep [.I. ApocnaBueB u yHTep-
wmxtMenctep U.C. KnumoB cosganu Mogens MawwmHbl U.A. MonsyHo-
Ba. Ho TonbKo B XX B. onpegenunu, 4to W.A. MNonsyHoB noctpounn cBoto
yCTaHoBKy An1A bapHaynbcKoro cepebponnaBuiibHOro 3aBoja no BTOpo-
My NPOEKTY, a ee Mofesb U3 cobpaHna AnTaiicKoro rocyaapCTBEHHOMO
KpaeBeO4eCcKoro MyseA COOTBETCTBYET MMEHHO MepBOMY, Hepeanvso-
BaHHOMY npoekTy 1763 r.

10.A. Abpamosa
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MoDEL

of I. I. PoLzuNoV’s
ATMOSPHERIC STEAM
ENGINE COMPLETE WITH
AN AIR-BLAST UNIT,
MANUFACTURED IN 1763

The creator of the world's first atmospheric steam engine used to
drive plant machinery, lvan Ivanovich Polzunov (1729-1766) arrived
in Altay in 1748 as a member of the group of mining specialists who
were transferred to the Kolyvanovo-Voskresensk plants from Ural.

In April 1763, Polzunov presented a “fire machine” project
to the head of the Kolyvanovo-Voskresensk plants, A. |. Poroshin.
In January 1764, the administrative officials of the Kolyvanovo-
Voskresensk mining complex decided to build the proposed ma-
chine. In March, however, the inventor proposed building another
atmospheric steam engine that was 15 times more powerful that
the first one. Two pipes connected the boiler to the machine’s two
cylinders. When the piston inside one cylinder went down, the piston
inside the other cylinder went up. Once steam has condensed and
vacuum formed underneath the piston, pushed by the atmospheric
air pressure, the piston started to go down.

The engineer utilised an original automatic water and steam
distribution mechanism, while wedge-edged air-pumping bellows
served as the working tool. Polzunov’s engine differed from the sin-
gle-cylinder English engines (designed by Newcomen and Savery)
suitable only to pump water out of mines. His engine had two cylin-
ders, worked continuously and was the world’s first engine designed
to directly drive production machinery. The engine was completed in
March 1766. On May 16 (28), 1766, I. I. Polzunov died of consump-
tion. In August 1766, the machine started operating by supplying
three melting furnaces with air. Having remained in operation until
November and recouped the money invested in its construction, the
engine yielded 11,016 roubles of net profits. Shortly after that, how-
ever, its boiler's bottom burnt out and the engine was decommis-
sioned. In 1782, after a few years of idling, the machine was taken
apart.

In 1825 a model of I. I. Polzunov’s engine was built in Barnaul
by the shift master P. G. Yaroslavtsev and his deputy, I. S. Klimov. It
was not until the XX century, however, that it was determined that
I I. Polzunov had built his engine for the Barnaul silver melting plant
based on his second project, whereas the model in the collection of
the Altay State Regional History Museum corresponded with his first
project of 1763 that was never implemented.

Yu. A. Abramova



Modesns napoammocgepHoli MawuHel U.W. [TonsyHosa no npoekmy 1763 2. ¢ 8o30yxodys- Madel of I. I. Polzunov’s atmospheric steam engine complete with an
Hol ycmaroskol. Macwmab 1:10. Poccus. bapHaynsckuli cepebponnasusisHeili 3a800. air-blast unit, manufactured in 1763. Scale: 1:10. Russia. Barnaul
[1.T". Apocnasyes, N.C. Knumos. 1825 2. Anmatickul 2ocydapcmaeHHbIl KpaesedyecKuli silver melting plant. P. G. Yaroslavtsev, I. S. Klimov. 1825. Altay State
mys3el (bapHayn) Regional History Museum (Barnaul)



(f1%! YausepcanbHbIi
nepeaBUKHOM
noxomobunb N-75

Co BTOpOW NooBUHbI XIX B. TOKOMOBUY LLIMPOKO NPUMEHANUCH B CESlb-
CKOM XO3ACTBE, FOPHOM [efle, TEKCTUSIbHOM MPOMBILLIEHHOCTH, [0-
POMHOM cTpouTenbcTBe. B 1946 r. 6binn BBegeHsl MOCTbl Ha oTeye-
CTBEHHbIE TOKOMO6UIU. OCHOBHBIMU UX NPOM3BOAUTENAMU B TO BPEMSA
cuntanucb JlioguHoBCKMIM, XepcoHcKkun, Morunesckuii, Cbi3paHCKUN
3aBoabl. B 1960-e rr. npoussoacteo nokomobunet 8 CCCP 6bi1o npe-
KpaLLeHo.

YHuBepcanbHbI NepeaBuHKHON NoKoMobunb M-75 No KoHCTPYK-
TUBHbIM XapaKTepUCTMKAM COOTBETCTBYET JSlI0KoMobunaMm JlioguHoB-
cKoro 3aBoga 1930-40-x rr. v npepctaBnsAeT coboi napocusosyio
YCTQHOBKY, B KOTOPOW MapoBas MalUWHa BMEeCTe C MapoBbiM KOT/IOM
M BCroMoraTeslbHbIMU YCTPOMCTBaMK COCTaBnAeT oauH arperat. Ero
MapoBOM KOTeN — MapoBO3HOI0 TUMA, LEefIbHOCBAPHOM KOHCTPYKLIMMK,
TOMKa NpMBapeHa K UUIMHOPUYECKOM YacTu KoT/a C BBapeHHOM B Hee
nepenHew Tpyb6HoM pelueTKoi. [biIMorapHble Tpy6bl B peLLeTKax yKpe-
nneHbl NyTeM pa3BasbLoBKWU. KoTen cHabyKeH BOOOMEPHbLIM CTEKIIOM,
OBYMS NMPO6HLIMU KpaHaMu, MaHOMETPOM, CBUCTKOM U CMYCKHbIM Kpa-
HoM. JToKOoMO6WU/Ib UMeeT OLHOLMANHAPOBYI0 MapOoBYl0 MalLWHY OBY-
CTOPOHHEro faeneHuA. ArperaT cHabyKeH naponeperpeBaTesieM 3me-
€BMKOBOI0 CEKLIMOHHOI 0O TUMA, PacrofioKeHHbIM B ObIMOBOI KOpobKe.
MuTaHWe KoTna BO4OWM NPOM3BOLAUTCA MOPLUHEBLIM HACOCOM U UHMKEK-
TOpPOM. [IBUMHYLLMIA MEXaHU3M JTOKOMOBUIIA COCTOUT U3 MOPLLHA C LUaTy-
HOM W KOMeHYaToro Basa C HacaXeHHbIM Ha HEro MaxoBWKOM, KOTOPbI
CNY*KUT NPMBOOOM AJ1A peMEHHON Nepefayn. MakcumanbHaA MOLLHOCTb
noxkoMobuna — 75 n.c., ymcno obopotos Bana — 280 06/MuH, OaBne-
HMe napa B Kome — 12 atM. JIoKoMobusib UMeeT KoNecHbIN Xod, YTo
Mo3BOSIAET NEPEBO3UTb ero B TPYAHOLOCTYMHbIE paroHbl. JTokoMobunm
(nepeBuKHbIE M CTaLMOHapHbIe) paboTanu Ha J1l060M MECTHOM TOMJN-
Be: yrne, Topde, gpoBax, onuKax, corioMe, MasyTe, rase 1 T.4.

JTokoMobunb [1-75 6bin o6HapyeH B 2001 r. Ha 3abpoLUeHHOM
BosfibdpamMoBoM pyaHuKe (p. Kpaxanuxa) B 3MeMHOrOpPCKOM panoHe An-
TancKoro Kpas, 65113 rpaHuupl ¢ KasaxcrtaHoMm. B 1920-60-e rr. B ioHOM
yacTn AnTalickoro Kpas paspabarbiBanacb cuctemMa pyaHuKkoB KonbiBaH-
cTpoA. PyOoHUK pacnofiodeH BOanu oT HacesieHHbIX MyHKTOB M Jopor,
N obHapyKeHHoe rpoMo3gKroe obopymoBaHue (NOKOMobunb, NMapoBoi
KoTen, Opobusika, mapoBas MallMHAa, FPoXoT-KinaccuduKaTtop) nocre
npeKpaLLeHna paboT ocTafnocb GpOLUEHHbIM C TeX BpeMeH. JIoKoMo-
61nb NPUBOANI B ABUMKEHWME KaMHeapPObUIKy O5A U3MeSlbYeHna pyapl.
OH 6bIn oTpecTaBpupoBaH Ha HoBoanTacKoM 3KCNepUMeHTaNbHOM pe-
MOHTHO-MeXaHM4YeCKOM 3aBOje W1 B HACTOALLLee BpeMA HaXodMTCA B CO-
6paHuM Mysen nctopum gopor Antas.

C.10. MamywuHa

240

P-75 UNIVERSAL
PORTABLE ENGINE

Portable engines have been commonly used in agriculture, mining,
textile and road-building industries since the second half of the XIX
century. In 1946, the government introduced state technological
standards for portable engines. Around that time, most Russian-
made portable engines were manufactured by the Lyudinovo, Kher-
son, Mogilev, and Syzran plants. In 1960, the production of portable
engines in the USSR was terminated.

In terms of its structural characteristics, P-75 universal por-
table engine corresponds with the portable engines produced by the
Lyudinovo plant in the 1930s-1940s. It is steam-power assembly
comprised of a steam engine, a boiler, and auxiliary devices. Its wa-
ter boiler is similar to that of a railway steam engine in that it is
fully welded structure in which the furnace with a front tube wall
welded into it is welded to the cylindrical section of the boiler. The
smoke pipes are flared into the tube wall. The boiler is equipped
with a glass water gauge, two testing valves, a manometer, a whis-
tle, and a drain valve. The portable engine is equipped with a single-
cylinder bilateral-pressure vapour prime mover. The device comes
complete with a steam reheater with a sectional coiled condenser
located inside the smoke box. A syringe pump and an injector are
used to supply water to the boiler. The portable engine’s gear train
consists of a plunger, a connecting rod, and a crankshaft with a fly-
wheel attached to it that drives the band coupling. Maximum output
capacity — 75 hp, shaft speed — 280 rev/min, steam pressure in
the boiler — 12 atm. The portable engine is equipped with a set of
wheels and could therefore be transported to hard-to-reach areas.
Both portable and stationary engines operated on any locally avail-
able fuel, including coal, peat, wood, wood chips, straw, heating oil,
gas, etc.

This P-75 portable engine was discovered in 2001 at a derelict
tungsten mine (Krakhalikha river) in the Zmeinogorsk district of the
Altay region, not far from the Kazakhstan border. In the 1920s-1960s,
a system of Kolyvanstroy mines was being developed in the southern
part of the Altay region. The mine in question is remote from popula-
tion centers and roads and the bulky equipment uncovered therein
(steam engine, water boiler, ore grinder, vapour prime mover, classi-
fier screen) had been abandoned ever since the mine’s operation was
terminated. This portable engine was used to drive an ore grinder.
It was restored at the Novoaltaysk Experimental Mechanical Repair
Plant and today is in the Altay Museum of Roads History.

S. Yu. Matushina



YHusepcanbHbIl nepedsuxcHol nokomobuse [1-75. CCCP. JloduHoscKull 1oKoMobusteHeil P-75 universal portable engine. USSR. Lyudinovo Engine Plant (?).
30600 (?). 1931-1940 22. My3eli ucmopuu dopoz Anmas (bapHayn) 1931-1940. Altay Museum of Roads History (Barnaul)



IneKTpuyecKan pyrosas
naMna c apuddepen-
LHaNbHBIM PerynaTopom
cucteMbl Yukonesa

MpuHLMN paboTbl 3N1EKTPOAYrOBOI N1aMribl OCHOBaH Ha ABSIEHUW 3eK-
TPUYECKOM Ayru Mexay YrofibHbIMU 3ekTpogamu. OOHUM U3 MaBHbIX
NpenATCTBUMA Ha MyTWU PacrnpoCTPaHEHUA 3MIEKTPUYECKOIrO OCBELLEHWA
ZyroBbIMU flaMnamu 6bis1o To, YTO Karkgana 13 HUX NoJK/oYanack K CBo-
€My UCTOYHWKY TOKa. [1nA noanepraHus ropeHus 31eKTpUYecKomn oyru
TpeboBanacb Yactan perysiMpoBKa paccToAHUA MeXay YrnaMmM — cbnum-
¥eHue no Mepe Ux cropaHus. MpobneMy BRIIOYEHWUSA HECKONBbKUX Ay-
rOBbIX S1aMn B LieMb, NUTaeMylo 0OHUM FreHepaTopoM, T.e. «pasfesneHns
3MIEKTPUYECKOI 0 TOKax, MbITaJIUCh PELUUTL MHOTME U306peTaTesiu.

B 1869 r. Bblpawowmnca anexktpoTexHuk Bnagumup Hukonaeswuu
Yurones (1845-1898) BnepBble Npeanioxumn ucnonb3osate anddepeH-
LManbHbI perynatop, 6iaronapsa KOTOPOMY B 3aBUCMMOCTM OT U3MeHe-
HUA BeSIMYMHBI TOKA, MPOXOAALLEr0 Yepes YITn, U HanpsHKeHUsa Mexay
HMMW, NMPOUCXOOUT UX NepeaBUrKeHne. B coOTBETCTBUM C 3TUM B flaMmre
NMEIOTCA [IBe 3MIEeKTPUYECKME Lienu: nepBan BKIIKOYeHa NocieoBaTtesib-
HO C 3/IEKTPUYECKOM OyroM U UCTOYHUKOM TOKa, @ BTOpaA — BKJIloYe-
Ha napannenbHo. B nepBoit Lenu 31eKTpoMarHMT ¢ 06MOTKOM U3 npo-
BoZa OONbLIOr0 CeYeHUA perynupyeT paccTofaHUe Meray YriaMu npu
M3MEHEHUWN BESIMYMHBI TOKA B Lienu. MNpu yMeHbLUEHNM BENUYMHBI TOKa
B pe3ynbTaTte YBe/IMYEHNA PAacCTOAHMA Me Oy 3MEeKTPoAaMu No Mepe Ux
CrOpaHWA 3N1EKTPOMArHUT NOAHUMAET HUMKHWUI YToJlb HAaBCTPeYy BepxHe-
MYy; MNPV BO3pacTaHUM TOKa HUMKHUIN CTepHeHb, Ha0bopoT, onycKaeTcs.
BTOpoi 3neKTpoMarHUT ¢ 06MOTKOM 13 TOHKOM NPOBOJIOKM perynupyeT
PaccToAHUE Me Iy YrNAMU NPU U3MEHEHUU HaNpAXKeHUA Ha ayre. Npu
yBENMYEHWUM HAMNPAKEHWA Ha oyre, Korda Bo3pacTaeT ee CONpoTMBIIeHME
MpW CropaHuK yrien U yBeNMUYMBAETCA PaccToAHUE Meray HUMM, 3reK-
TPOMarHWT OMyCKaeT BEPXHWI 3N1eKTpoS nof OeACTBUEM COOCTBEHHOMO
Beca Y 0HOBPEMEHHO NOAHUMAET HUMKHUI 3neKTpod. TakuM 06pasoM,
avddepeHUMpoBaHHOe OeNCTBME [OBYX 3/1EKTPOMAarHWUTHBIX PerynaTo-
POB NO3BOJSIAET aBTOMAaTUYECKU PeryiMpoBaTb MPOLECC FopeHusa ayru
W, cnegoBaTesibHO, MOAAEPHKMBATb OMTUMASIbHBIN PEXUM OCBELLLEHUA.
MocKonbKy Karkapl auddepeHumanbHbIN perynatop paboTaeT HesaBu-
CUMO OT U3MEHEHMWI NapaMeTpoB LLenu, NUTAaeMon 0OHNM FreHepaTopoM,
B HEE MOMKHO MoAKJ04aTh Nioboe Ynco namn.

Noea B.H. YukoneBa okasanacb 4pe3BblYaliHO MJI040TBOPHOM,
0 YeM CBUOETENbCTBYET HE TONbKO WUcrofib3oBaHWe AnddepeHumarns-
HOrO perynATopa B MPOXEKTOPHON U CBETOMPOEKLIMOHHON TEXHWKE, HO
N npumeHeHve AuddepeHUManbHON CXeMbl perynvpoBaHnA B OpYyrux
0651aCTAX NPOMbILLIEHHOCTW, HaNpUMep, B YCTPOMCTBAX 3NEKTPUYECKON
3aWMTbl B 3Heprocuctemax. lNepsyto avddepeHLManbHyio fammy KoH-
CcTpyKumm Yunronesa B 1873-1874 rr. nocTponn B CBOEN 3/1eKTPOTEXHM-
yecKon MacTtepckoi [1.H. A6nouKkos, roe, NpennonoxuTensHo, 1 bbina
M3roToB/ieHa namna u3 cobpaHua MNonmuTexHU4ecKoro Myses.

U.N. MepKrynosa
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CHIKOLEV'S DIFFERENTIAL
CONTROLLER-EQUIPPED
ELECTRICAL ARC-
DISCHARGE LAMP

The long-arc lamp’s operating principle is based on the phenomenon
of electrical arc forming between two electrodes. One of the primary
obstacles impeding proliferation of long-arc lamps had to do with
the fact that each such lamp had to have its own individual power
source. In order to maintain the burning of an electrical arc, the dis-
tance between the electrodes had to be regularly adjusted — they
had to be brought closer together as they burned out. Many inven-
tors tried to tackle the problem of “separation of electrical current” in
an attempt to connect several long-arc lamps into a common circuit
powered by one generator.

In 1869, an outstanding electrical engineer, Vladimir Niko-
layevich Chikolev (1845-1898), was the first to suggest using
a differential controller that was able to make electrodes move
depending on the changes in amperage and voltage. According to
the scheme proposed by Chikolev, a long-arc lamp had to be part
of two electrical circuits: one of them had to be connected consecu-
tively to the electrical arc and the power source; the other had to
be shunted. In the former circuit, an electrical magnet with a heavy
gauge wire solenoid controls the distance between the electrodes
when amperage changes. As the electrodes burn out, the distance
between them grows and amperage drops — this is when the elec-
tromagnet pushes the bottom electrode towards the top one; when
amperage grows, the bottom electrode goes down. The second
electromagnet with a light gauge wire solenoid controls the dis-
tance between the electrodes when voltage of the arc changes. As
the electrodes burn out, the arc’s resistance grows and so does
voltage thereby increasing the distance between the electrodes —
this is when the electromagnet allows the top electrode to go down
under its own weight while simultaneously pushing the bottom
electrode upwards. Thus, the differentiated action of two electro-
magnetic controllers automatically regulates the burning of the arc
thereby maintaining an optimal lighting regime. Given that each
controller operates independently of any changes in the param-
eters of the circuit powered by one generator, any number of lamps
can be included in the circuit.

V. N. ChikoleV’s idea turned out to be extremely fruitful as evi-
denced by the fact that differential controllers were used not only in
lighting and light projection equipment, but also as part of devices
designed to protect electrical systems. The first Chikolev's differen-
tial controller-equipped electrical arc-discharge lamp was built in
1873-1874 by P. N. Yablochkov in his own workshop. The long-arc
lamp from the collection of the Polytechnical Museum is believed to
have been built in the same workshop.

I. . Merkulova



Jlamna anekmpuyecKas dy208as ¢ dup@epeHyuabHLIM peya-
mopom cucmemsl B.H. Yuronesa. Poccus. Mockosckas anekmpo-
mexHu4eckas macmepckaA [1.H. fibnoykosa u H.I". [nyxosa.
1873-1874 ee. [MonumexHudeckul my3el (Mockaa)

Chikolev's differential controller-equipped electrical arc-discharge
lamp. Russia. Moscow Electrical Engineering Workshop of

P. N. Yablochkov and N. G. Glukhov. 1873-1874. Polytechnical
Museum (Moscow)




(111 InexTpoasurarens
NOCTOAHHOr0 TOKa
cuctembl OpoMana

B cobpaHum MonutexHu4eckoro Mysen HaxoOmTCA 0OHA U3 HECKOMbKUX
COXPaHMBLUMXCA B MMpe OeNCTBYIOLLMX MoaNdUKaLMIA MarHUTO3SIEKTPU-
YECKMX MaLUMH $paHLLy3CKOro MexaHuKa 1 onTuKa lMayna Nyctasa Opo-
MaHa (1815-1865). Pegkuin My3einHbIn NpeaMeT — 3f1eKTpodBUraTesib
MoCcToAHHOIO ToKa cucTeMbl OpoMaHa — 6bI MepefaH Myselo B dap
ceMbeit npodeccopa MY 1 TamMboBCKOro YHUBEPCUTETA JOKTOPA TEXHU-
YecKmx Hayk KyapsBLeBa, cobpaBLuero 60MbLUYI0 KOEKLMI0 SHepreTH-
YeCKMX MaLWH. [Buratesib npedHasHayeH Ans U3MeHeHus WinMdoBKon
04KOoB M m3roToBrieH B CaHKkT-lNeTepbypre B 1892-1895 rr. onTWKoM
1 MexaHukoM OckapoM Puxtepom.

[elncTBne aBuratena 0CHOBaHO Ha MPUTAMEHUN K HEMOLBUMHbBIM
3NeKTpoMarHuTaM ¢ cepieYHuKaMu U3 MArKoW CTanu NpAMOYrosib-
HbIX MJACTUH U3 MAMKOMO Kesie3a, PacroforKeHHbIX PaBHOMEPHO Mo
nepuMeTpy BpaLLlaloLLLerocA Ha Basly Kojieca U3 HEMarHUTHOM NaTyHu.
OnopHanA cTaHWHa cTaTopa C 3aKpenieHHbIMU Ha Hell B BEPTUKAIbHOM
MOJIOXKEHUN OBYMA MapaMu LUAUNHOPUYECKUX 3/IEKTPOMAarHUTOB Bbl-
nosiHeHa B BuAe ¢epMbl U3 OBYX KOBAHHbIX U3 }Kesle3a TpeyrosibHbIX
paM, CKpenieHHbIX NapannenbHo gpyr Apyry NpAMOYrofbHbIMK Noso-
caMu u3 ¥enesa. Ha BepLunHax paM MMeTCA NOALUMMTHUKN CKOJIbHe-
HMA ONA KOHLOB Bana. Koneco — poTtop ABuratensa — nMeeT OnuameTp
340 MM 1 12 nnacTuH, 3aKpenneHHbIX Had cnuuammn Koneca. Ha Bany
OBUraTenis pacnoorKeHbl: C 0OHON CTOPOHLI — LUKMB AJ1s nepenayu
BpaLLeHUA NoTpebuTesnto, C ApYron — 31eKTPUYECKMIA KoNnneKTop (na-
TYHHbIA OUCK, pa3feeHHbIN Mo BHELUHEMY MepuMEeTPY NpocTaBKamu
N3 3N1EeKTPOM30NIALMOHHOIo MaTepurana Ha 12 yyacTkoB). K nosepxHo-
CTW KOMMEKTOpa MpuKaThl 4Ba POSIMKOBLIX METaN/IMYECKUX KOHTAKTa;
OT Ka¥KOO0ro M3 HMX OTXOOWT 3MIEKTPONPOBOA K Kar4oln nape napan-
NenbHO CoefMHeHHbIX 3neKTpoMarHuToB. KonnekTtop obecrneunBaeT
KOHTaKT MeMady NpoBoJaMu 0OMOTOK 3/IEKTPOMArHUTOB U KOPMycoM
OBUraTens, K KOTOpOMYy nofBedeH OOWH W3 MPOBOAOB MCTOYHWMKA
3NEKTPONUTAHNMA.

B 50-60-x rr. XIX B. anexktpogsuratens ®poMaHa cuuTancs Hau-
6onee ynavyHo KOHCTpyKUmen. [ns npov3BOACTBa M UCMOSb30BaHMA
asuratenien OpoMaHa MMesia 3HayeHue MpocToTa UX M3rOTOBAEHMA.
[na yBenuyeHnA MOLLHOCTW OBWratefnia JOCTaTOYHO YBENMYUTb YWC-
N0 371EKTPOMAarHWTOB, @ OA YNy4lleHUA paBHOMEPHOCTM OeNcTBUA —
YBEIMYUTL OMAMETP poTopa UMM YMCo BPYCKOB Kenesa no nepuMmeTpy
poTopa asuratena. Ha lNapurkckon BeicTaBke 1867 r. geuratens ®po-
MaHa B OfHY NOLIafMHY0 cuiy, BecuBLUMIA 47 nymoB (752 Kr), nasan
122 KI'M paboTbl Ha FPaMM PacTBOPEHHOI O LIMHKA, YTO COOTBETCTBOBASIO
KMNO=0,22; n 3ToT aneKTpoasuraTesib 6611 Npu3HaH nyywnM. Ero npume-
HANK, Koraa 6bI10 BbIFOAHO YCTaHABMBATb 3/IEKTPOABUIaTeSlb BMECTO
MapocKoBbIX YCTaHOBOK, — [A NpUBoOAa MalluH, paboTaBLUMX BCEro
MO HECKOJIbKY YacoB B CYTKM.

J1.T. Canexos
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FROHMAN’'S
DIRECT-CURRENT
MOTOR

One of the world’s few surviving modifications of the electromag-
netic machines invented by the French mechanical and optical
engineer Paul Gustave Frohman (1815-1865) is part of the collec-
tion of the Polytechnical Museum. A rare, limited-edition museum
item, the Frohman's direct-current motor was donated to the Poly-
technical Museum by the family of the Moscow State University
and Tambov University professor and doctor of technical sciences
Kudryavtsev who had been a proud owner of a large collection of
power machines. The motor was designed to be used for eyeglass
polishing. It was manufactured in 1892-1895 in St. Petersburg by
Oscar Richter.

The motor’s action is based on attraction of rectangular plates
made of soft steel to immobile electromagnets with cores made
of soft steel. The rectangular plates made of soft steel are evenly
distributed along the perimeter of a non-magnetic brass wheel
spinning on a shaft. The stator frame with two pairs of cylindrical
electromagnets affixed to it vertically is made of two triangular
forged-iron triangular frames connected with each other by rectan-
gular paralleliron strips. At the frame summits, there are ball bear-
ings for the shaft's ends. The rotor has the diameter of 340 mm and
is fashioned out of 12 plates fixed above the spokes of the wheel.
On the motor’s shaft there are: a pulley transmitting rotation to the
user — on one end, and a collector (a brass disc divided into 12 sec-
tors by dielectric inserts along its exterior perimeter) — on the oth-
er end. Two contacts implemented as metallic rollers are pressed
against the collector’s surface; each of them is connected by a wire
with each pair of the parallel-connected electromagnets. The col-
lector ensures contact between the electromagnets’ solenoid wires
and the motor’s housing which is connected to the power source
with a wire.

In the 1850s-1860s, Frohman'’s electrical motor was viewed
as the best design. The fact that Frohman’s motors were easy to as-
semble was important for serial production and application practices.
In order to increase the capacity of the motor it was sufficient to in-
crease the number of electromagnets. In order to improve the mo-
tor's performance uniformity, it was sufficient to increase the rotor’s
diameter or the number of iron bars along the rotor’s perimeter. At
the Paris Exhibition of 1867, Frohman'’s 1-hp motor that weighed 752
kg produced 122 kgf/m of work per gram of dissolved zink, which
corresponded with efficiency rate of 0.22 — the motor was found the
best. The motor was used whenever steam power engines were in-
convenient to use, e.g. to drive machinery that only operated a few
hours a day.

L. T. Salekhov



Inexkmpodauzameste nocmoAHH020 moKa cucmemsl @pomaHa. Poccus, CaHkm-lTemepbype. Frohman'’s direct-current motor. Russia, St. Petersburg. “O. Richter”.
Qupma «0. Puxmep». 1892-1895 2. [lonumexHuyeckutl my3el. (Mockaa) 1892-1895. Polytechnical Museum (Moscow)



CamoBap UBana n Hasapa
JincuubiHbIX

Bo BTOpo nonosuHe XIX B. Tyna cTaHOBUTCA OOHUM U3 [TIaBHbIX LLEHTPOB
caMoBapHoOro npomsBoAcTBa B Poccum, Mony4nBLLErO MUPOBOE MpU3Ha-
Hue. OcHoBaTeNAMK 6OSBLUMHCTBA U3BECTHBLIX TYNIbCKUX NMPOU3BOACTB,
B TOM 4uCfie U CaMOBapHOro, Obifv OpYXeWHUKK, YMesio Mosb30BaB-
LUMecA JapoBaHHbIM UM MPaBWUTENBbCTBOM NMPABOM 3aHUMAaTbCA NobbIMU
BUOAMM OeATeNIbHOCTM M HaKanaveaBLLKne cpeactea. CamoBapHoe geno
OKasasnocb BecbMa NpubbINbHLIM. KycTapHo-peMecieHHble MacTepcKue
6bICTPO NpeBpaLLanncL B MaHyGaKTypbl C BOJIbBHOHAEMHbLIMU PaboumMK.
MNepBoe (OOKyMeHTanbHO 3acBWAETENbCTBOBAHHOE) CaMOBapHoe 3aBe-
JeHue 6b1510 oTKpbITo B 1778 . B 3apeybe Ha yn. LLTbikoBol 6paTbaMu
MBaHoM 1 Hazapowm JlncuubiHbiMK, noToMKkamm ®énopa VieaHosuya J1n-
cuupblHa. PaboTas Ha TynbCcKOM OpyelHOM 3aBofe, OH UMes cOBCTBEH-
Hyl0 MacTepcKyio, a B 1760 r. ocHoBasn cBoe npeanpuATue, rae oOHWUM U3
nepBbIX CTan M3roTaBAMBaTb camoBapbl Ha mpodaxy. B 1799 r. ®égop
MBaHoBWY 06paTUiICcA ¢ Npocbboi «3anuncaTb B KyreyecTBO U O Hempu-
yacTHocTu VBaHa 1 Hasapa K KaseHHbIM paboTaM 1 NpuobLLeHUM Ha OT-
LloBCKon dabpure». Yike B 1803 . Ha Helt paboTano 26 YenoBeK, U Ka-
nutan coctaenan 3000 py6., B janbHenweM bpatba Kanutan ¢pabpukm
pasgenunu. B 1823 r. nocne cMepTu Hazapa JlucuupiHa dabpuka nepe-
LA ero cbiHy HWKUTe 1 3HauUMnack B CUCKax AeNCTBYIOLLMX Npeanpu-
atun go 1870 r. U3BecTHO, 4To B 1856 I. OH 3a OT/IMYHOE KayeCcTBO NPo-
JOyKUMKM 6bIn HarpaxaeH Meaasnbio U KadTaHoM.

MoABneHWio roToBoro camoBapa npenLlecTBoBan AJUTESbHbIN
npoLecc Tpyaa HaBoOMIbLUMKA, NYAUNbLLMKA, TOKapsA, crnecaps, cbop-
LUMKA, YUCTUNbLLMKA, TOKapA Mno pAepeBy. [MaBHbIMM MaTepuanamu
LNA U3roTOBMIEHWNA CIYXWIU: Medb 3efeHan (naTyHb), Medb KpacHas,
ToMnaK (cnnaB Meau U LMHKA). CaMoBapbl M3 ToMMaKa Obinn fopoxe
M KpacuBee, OHW PacXofMSIUCh NO JOMaM 3aXMUTOYHbIX Nogen. MiHorga
camoBaphbl cepebpunu, 30710TUNK, fenanu u3 cepebpa u Menbxuopa. Ho
OCHOBHYI0 MacCy CaMOBapOoB M3roTaB/MBaM U3 NIaTyHU M NPoAaBasIu Ha
Bec. C pa3suTtmeM npoussofcTea B 80-e rr. XIX B. Ha KpynHbix ¢pabpu-
Kax cTanu NpUMeHATb MexaHU4eckue, HedTAHbIE U NapoBbIe ABUraTeNu,
LUTaMMoBasibHoe MPOU3BOACTBO KpbILLEK W 3arfyLUeK, HO TPaaULMOH-
HaA TEXHOMOIMA U3roTOBMEHUA TYNIbCKMX CaMOBapOB COXpaHANach Ha
MenKux dbabpuKax U B peMecsieHHbIX MacTepcKux 6e3 U3MeHeHUn [0
cepeduHbl 1920-x rr.

CamoBapb! JIUCHLBIHBIX cnaBuuch pasHoobpasueM GpopM 1 oTae-
NOK: 604OHKK, Ba3bl C YEKAHKON U rPaBUPOBKOM, CaMoBapbl ANLLEBUA-
HoW $opMbl, C KpaHaMu B BUAe OefIbGUHOB, TUCTLEB, C NETIE06pa3HbIMU
py4kamu u 1.n. CamoBap B ¢popMe Basbl «CKUPOC» M3roTOBNEH Ha Nep-
BOW, COIMacHO JOKyMeHTaM, camoBapHou dabpuke B Tyne. OH BbINOSHEH
13 KpacHo Meau B popMe ApeBHErpeyeckon Basbl, UMeeT KBagpaTHbIN
MOALOH Ha pe3HbIX HOMKax, KpecToobpasHyio BETKY KpaHa U HaAnuch Ha
KpblLKe «MBaH 1 Hasap JincuubiHbl B Tynex. MogobHble caMoBapbl fB-
NAOTCA PeAKMMM U NPeACTaBNeHbl B My3eiHbIX COBpaHMAX e AUHUYHBIMU
3K3eMnIApaMu.

N.A. KysbMuHa
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IVAN AND NAZAR
LISITSYNS' SAMOVAR

In the second half of the XIX century, Tula became one of Russia’s
principal samovar production centers of international recognition.
Most of the well-known Tula-based production companies, includ-
ing those specializing in making samovars, were founded by gun-
smiths who kept getting richer by masterfully taking advantage of
the right donated thereto by the government to engage in any kind
of economic activity. The samovar business turned out to be very lu-
crative. Arts-and-crafts shops quickly transformed themselves into
manufactures that hired independent workers. The first (documen-
tarily proven) samovar business was founded in 1778 on Shtykovaya
Street in Zarechye by the brothers Ivan and Nazar Lisitsyn, the de-
scendants of Fyodor Ivanovich Lisitsyn. When he worked at the Tula
Weapons Plant, he owned a workshop. In 1760, he founded his own
enterprise which was one of the first ones to engage in commer-
cial production of samovars. In 1799, Fyodor Ivanovich petitioned
to authorities requesting that his sons, Ivan and Nazar, be granted
the status of independent merchants and given permission to work
at their father’s enterprise. Already in 1803, the business employed
26 people; its capital amounted to 3000 roubles. Later, the brothers
split the capital. In 1823, after Nazar Lisitsyn’s death, his son Nikita
inherited the samovar factory, which remained in the list of operat-
ing enterprises until 1870. It is known that in 1856, Nikita Lisitsyn
was awarded a medal and a kaftan for the exceptional quality of his
products.

In order to make a samovar, long hours of work had to be in-
vested by a shaper, a metal turner, a spinner, a locksmith, a rigger,
a shiner, and a wood turner. The primary building materials included:
green copper (brass), red copper, and yellow pewter (copper and zinc
alloy). Yellow pewter samovars were prettier and cost more — they
were usually purchased by wealthy people. Sometimes, samovars
were silver- or gold-plated or made entirely out of silver or cupro-
nickel. Most samovars were made of brass, however, and were sold
by the weight. In the 1880s, with the advent of technology and mech-
anisation, large factories started using mechanical, oil and steam
engines, as well as pressing techniques to make lids and plugs,
but traditional Tula samovar production technologies remained un-
changed at smaller factories and craft workshops until the middle
of the 1920s.

The samovars made by the Lisitsyn brothers were famous for
the variety of shapes and finishing: barrels, embossed and engraved
vases, egg-shaped samovars, samovars with dolphin-and leaf-
shaped taps, samovars with loop-shaped handles, etc. According to
available documents, the “Scythos” vase-like samovar was made at
Tula's first samovar factory. It is made of red copper in the shape of
an ancient Greek vase. It comes complete with a rectangular tray
on carved legs, a cruciform tap, and the following writing on the lid:
“Ivan and Nazar Lisitsyn in Tula". This kind of samovars are rare and
some of them only exist in single copies that are kept at museums.

I. A. Kuzmina



Camoaap 8 ¢opme sa3el «CKugoc». Poccus, Tyna. @abpuka MsaHa u Hasapa JlucuybiHbIX. “Scythos” vase-like samovar. Russia, Tula. Ivan and Nazar Lisitsyn’s
1800-e 22. ObveduHeHue «McmopuKo-KpaededdecKul u xydoxcecmaeHHoill My3eli» (Tyna) factory. 1800s. “Regional History and Art Museum” Association (Tula)
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Metrology History Museum of the Department of Instrumental and
Metrological Systems of the Tula State University (Tula) — 54,
55

Museum of the Kazan Chemical School of the Kazan Federal Univer-
sity (Kazan) — 44, 48

M. V. Lomonosov Museum as part of the Museum of Anthropology
and Ethnography named after Peter the Great (Kunstkammer)
of the Russian Academy of Sciences (St. Petersburg) — 66

Global Ocean Museum (Kaliningrad) — 15

Moscow Railway Museum (Moscow) — 19, 20

Museum of Television of the National Television Research Institute
(St. Petersburg) — 91, 92, 94

Z Consecutive numbers of science and technology relics.



06beanHeHue «/ICTOPUKO-KpaeBeOYECKMIM U XYOOHECTBEHHbBIN My3ei»
(Tyna) — 50, 58, 67, 106

MonutexHuyeckuin Mysen (Mockea) — 7, 8, 9, 12, 14, 36, 37, 43, 45, 46,
52, 60, 63, 68,70,71,72,75,76,77,78, 79,87, 90, 93, 104, 105

CeBepHbIi MOpCKOM My3el (ApxaHrenbcK) — 61

TexHuyeckuin KabuHeT-My3et OAO «Hay4Ho-npousBoACTBEHHAA Kop-
nopauma «KoHCTpyKTopcKoe Biopo MalLMHocTpoeHUsA»» (KonoMHa,
MockoBckasn 06n1.) — 98, 100, 101

YyebHo-reofe3nyeckuii Myser MOCKOBCKOrO FOCYOApCTBEHHOIO YHU-
BepcuTeTa reogesun n kaptorpadpumn (MUUFAMK), Mockea — 53,
56, 57, 69.

YyebHO-MeTOAMYECKUIN My3eMHbIN LIeHTP UcTopuM MOCKOBCKOro ro-
CyOapcTBeHHOro yHuBepcuteTa nyTen coobuieHua (MUNT), Mo-
cKkBa — 47, 59

LleHTpanbHbIi My3elt BoeHHo-Bo3ayLwHbIX cnin PO (MoHWHO, MocKoB-
cKan obn.) — 2, 3,4, 5, 62, 83, 86, 88

LleHTpanbHbI My3eit enesHogoporkHoro TpaHcrnopta PO (CaHKT-
Metepbypr) — 6, 17, 18, 21, 22, 23, 24, 25, 26, 80, 81, 82

LleHTpanbHbI My3en cBA3u uMeHn A.C. [onosa — 84, 85, 89

Science and Technology Museum named after academician I. P. Bar-
din (Novokuznetsk) — 34

“Regional History and Art Museum” Association (Tyna) — 50, 58, 67,
106

Polytechnical Museum (Moscow) — 7, 8,9, 12, 14, 36, 37, 43, 45, 46,
52,60, 63, 68,70,71,72,75,76,77,78,79, 87,90, 93, 104, 105

Northern Maritime Museum (Arkhangelsk) — 61

Museum of Technology of the “Machine Engineering Design Bureau”
Research and Production Corporation 0JSC (Kolomna, Mos-
cow region) — 98, 100, 101

Geodesic Training Museum of the Moscow State University of Geod-
esy and Cartography, Moscow — 53, 56, 57, 69.

Training and Methodology Museum Center of the History of the Mos-
cow State University of Railroads (MIIT), Moscow — 47, 59

Central RF Air Force Museum (Monino, Moscow region) — 2, 3, 4,
5, 62, 83, 86, 88

Central Museum of Railway Engineering of the Russian Federation
(St. Petersburg) — 6, 17, 18, 21, 22, 23, 24, 25, 26, 80, 81, 82

Central Museum of Communication named after A. S. Popov — 84,
85, 89
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A

A66e IpHecT — 134
Aranutosa E.C. — 30
Anekcarkos I"H. — 178, 179, 180
Anekcangp Il — 98
Anekcangp Il — 52

AMnep AM. — 146

Anpw, Monb n Mpocnep — 156
AnapuH TA. — 132,133
ApbysoB A.E— 104, 114,115
Apby3soB B.A. — 104, 114
ApeweB .A. — 16
ApmMcTpoHr PA. — 226
ApHonbg K. — 166
ApTamoHoB 0.A. — 236
Apxapos A.lI. — 30
AdaHackeB C.M. — 24

b

BabywkuH AM. — 92, 93
bangykos LO. — 6

BapauH U.1M. — 80, 81
bapauHa J1.B. — 80
Bepapes E.E. — 88

Benn Jloypenc OI. — 8
Benakos A.B. — 6
BensaHues M.B. — 24
Bepo— 16

Bepkanos E.A. — 228
BuaHwmn baptenemun — 152, 153
BobpuHckuin A.MN. — 56
Bopsur — 50

BoaplumHos WM. — 98
Bpayn . — 132

Bpaunasey, [1.0. — 216, 218
Bpengo M.I. — 188
Bpentwnpexep — 44, 45

BpyceHuyo H.IN. — 172, 173, 174, 175

Bywyes N.H. — 98
Bymepos AM. — 104

B

Banuk U.J1. — 216
Banbcxapt — 46

Banuu C.IN. — 230, 234
BapeHues C.C. — 176
Bacunbes E.A. — 24
Bacunbes M.©. — 228
Bacunbes P.P. — 186
BacunbkoBckuin B.C. — 16
Betpos H.A. — 40
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A

Abbe Ernest — 134

Afanasyev S. M. — 24
AgapitovaE. S. — 30

Alexakov G.N. — 178, 179, 170
Alexander Il — 98

Alexander Il — 52

Ampeére André-Marie — 146

Aparin Grigory Alexandrovich — 132, 133
Arbuzov Alexander Erminingeldovich — 104, 114,

115
ArbuzovB.A.— 104, 114
AreshevP. A. — 16
Arkharov A. G. — 30
Armstrong R. A. — 226

Arnold J. — 166
Artamonov 0. A. — 236
B

Babushkin A. M. — 92, 93
Baidukov G.F. — 6

Bardin |. P. — 80, 81
BardinaL.V.— 80

Bedarev E. E. — 88

Bell Lawrence D. — 8
Belyakov A.V.— 6
Belyantsev M. V. — 24
Berkalov E. A. — 228
Bianchi Barthelemy — 152, 153
Bird — 16

Bobrinskiy A. P. — 56
Borzing — 50

Boyarshinov I. P. — 98
Bratslavets P. F. — 216, 218
Breido M. G. — 188
Breitsprecher — 44, 45
Brown D. — 132

BrusentsovN. P.— 172, 173, 174,175

Bushuyev Ivan Nikolayevich — 98
Butlerov A. M. — 104

C

ChernovA.D.— 92
Chernov D. K. — 90, 91, 92, 93
Chesterman James — 120, 130

Chikolev Vladimir Nikolayevich — 242, 243
Chizhov Nikolay Galaktionovich — 160, 161

ChkalovV.P.— 6
Chuvardayev P. V. — 24

Clark George — 71,73, 74,75
Clark Vasily — 73



Bunbamc Bn. P. — 108
BuHep HopbepT — 188
BuHorpagos-BomkuHeknn LA, — 110
Butre C.10. — 122
BuwiHeBckun O.H. — 228
BonHaposckuin IN.[0. — 200
Bonogummnpos — 62
BopoHoB ®.H. — 110
BopoHoBa A.B. — 110
BockpeceHckumn A.A. — 234
Bync Pobept . — 8

:

larapuH 10.A. — 218
lanbcke — 196, 197
lap6bysos B.O. — 30
[apHbIK B.A. — 48
lappuvcoH 0. — 166
lapTyHr — 66

lackorH Kapn — 70, 71, 74, 75, 226
reénep O©.B. — 62
legsunno A.®. — 124, 125, 126, 127
lepman N. — 226
[epceBaHoB M.H. — 54
[mebosa T.M. — 146
Mmyxos H.I. — 243
[oneHkoB U.K. — 24
[onoBkuH M.I. — 116
[opaHos B.®. — 30
lopb6aués H.U. — 224, 225
[opoxoB [1.M. — 234
[opyakoB — 68

lopwkos [O.W. — 234

oy 3nmac — 102

oy, 6paTtea — 102
lpal.—98

[penr C.K. — 70
lpuroposuu O.1. — 14
[puropees puropuin — 116, 117
lpunuxec A. — 90

[pomoB MM. — 6
l'ypduHrens B.C. — 188
l'ytenmaxep J1.U. — 172
lonreHc X. — 166

n

[aebigoB HukaHop — 88
Oanmnep MNotmnb — 34, 35
[BupHbIN — 64

[ernes CeméH — 148

Hennnb HK.-H. — 160

Oemupos Ctenan — 71, 72, 74, 75
emMueHnrko B.B. — 16

[xxeBoHCc — 168

o — 46

D

Daimler Gottlieb — 34, 35
Davydov Nikanor — 88
Delisle J.N. — 160
Demchenko V. V. — 16
Demidov Stepan — 71, 72, 74,75
Dezhnev Semyon — 148
Digne, brothers — 194, 198
Ditrichson K. F. — 56
Dobrinsky S. B. — 230
Dolgushev |. V. — 24

Dovich Ferdinand (Fyodor Ivanovich) — 142, 162

Dudin Avram — 148
Dudorev Dorofey — 116, 118, 119
Dvirnoy — 64

Elizaveta Petrovha — 116, 118, 119, 120
EropkinP.M. — 116

Ertling L. — 122
Euler Leonhard — 118
F

Fastovets A. G. — 12

Fechner Max — 140, 141
FilinA.l.— 6

Finogenov P. V. — 24, 25
ForisenkovS. A. — 79

Forville Guy de — 56
FriedsonS.S. — 78

Frodsham Charles — 166
Frohman Paul Gustave — 244, 245
Frolov Kozma Dmitriyevich — 64
Frolov Pyotr Kozmich — 40, 62, 120

6

Gagarin Yu. A. — 218

Garbuzov V. F.— 30

Garnyk V. A. — 48

Gartung — 66

Gascoigne Charles — 70, 71, 74, 75, 226

Gedvillo Adam Ferdinandovich — 124, 125, 126, 127

German|. — 226
Gersevanov M. N. — 54
Glebova T.M. — 146
Glukhov N. G. — 243
Gobler Friedrich Wilhelm — 62
Golenkov I. K. — 24
Golovkin M. G. — 116
Goranov V. F. — 30
Gorbachov N. I. — 224, 225
Gorchakov — 68

Gorokhov P. M. — 234
Gorshkov D. l. — 234
GraG.—98
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OunHbe, 6patea — 194, 198
LOutpuxcoH K.O. — 56
[obpuHckuin C.b. — 230
Oosux ®. — 142, 162
Donrywes N.B. — 24
OyavH Aspam — 148

Oynopes Hopoden — 116,118, 119

E

EBctadbesa E.IN. — 30
Eropos B.K. — 24

EratepuHa ll — 70, 73, 74, 94

Envzaseta lNetpoBHa — 116, 118, 119, 120

Enucees [ — 112
Epactos MBaH — 148
EponkuH MN.M. — 116
EdpemoBa M.U. — 73
EwmH KK. — 176

K

HHapkos AM. — 176
Horones E.A. — 174,175
HykoB U.N. — 232

3

3anues AM. — 104
3anecos [1.M. — 100
3apoBckun B.N. — 176
3axaBa H.MN. — 142, 143
3axaea l.0. — 142
3eneaHr K.B. — 30
3eneHuos N.N. — 84
3enuHckmmn H. . — 124, 126
3une Al — 76,78

3uHrep — 102
3yeB — 226
H

MBaHoB B.A. — 219
MBaHoB B.b. — 222
MBaHoB O.N. — 226
Mw6bonauH IC. — 234
MoctnHa H.O. — 92

K

Ka6nykos M.A. — 112,113
KasapHoBckun [LE. — 86
KanuHnH K.A. — 14
Kanmbikos B.C. — 78
Kapambiwes C.A. — 64
KapnyxuH K.C. — 30
Kapues M.A. — 182
Kennep — 42, 43
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NAME INDEX

Graig S. K. —70

Grigorovich D. P. — 14
Grigoryev Grigory — 116, 117
Grilikhes A. — 90
GromovM.M. — 6

Gurfinkel V.S. — 188
Gutenmacher L. 1. — 172

H

Halske — 196, 197

Henry Paul and Prosper, brothers — 156
Howe Elias — 102

Howe, brothers — 102

Hughes John — 84

Huygens C. — 166

I

lostinaN. F. — 92

Ivanov F. I. — 226

IvanovV.A. — 219

Ivanov Vladimir Borisovich — 222
Izhboldin G. S. — 234

J

Jacobi B.S. — 192, 193
Jevons — 168

Joy — 46

K

Kablukov Ivan Alekseyevich — 112, 113
Kalinin K. A. — 14

Kalmykov V. S. — 78

Karamyshev Semyon Artemyevich — 84
Karpukhin K. S. — 30

Kartsev M. A. — 182

Katherine Il — 70, 73, 74, 94
Kazarnovsky G. E. — 86

Keller — 42, 43

Kerner F.— 134

Khabarova G. — 219

Khilkov Mikhail Ivanovich — 50, 52
Khristianovich P.S. — 16

Khrykin S. A. — 24

Khlebnikov A. M. — 30

Kibirkshtis S.G.— 110

KirillovN. P— 219

Klaus Karl Karlovich — 104, 105
Kleinmichel P. A. — 198

Klimov I. S. — 238

Kobrinsky A. E. — 188

Koenig |. F. — 60

KolesovP. A. — 12



Kénur N.0. — 60

Kénur ®puagpux — 190
KepHep ®. — 134
Kuéumpkwtuc C.IL — 110
Kupunnos H.M. — 219
Knapk Bacunumn — 73
Knapk leopr (Oopa) — 71, 73, 74,75
Knayc K.K. — 104, 105
Knennmuxens MM.A. — 198
Knumos U.C. — 238
KobpuHckuin A.E. — 188
KoBanenkoB A.N. — 204
Kosuukaa EIN. — 112
Kosznos . — 89

Konecos N.A. — 12
Koponés B.A. — 234
Koponés C.IN. — 216
Kowenes I1.1. — 78

Kpaddt B. — 162

Kpadt H.0. — 42

Kpayse B.I. — 110
KpékwuH M.H. — 116, 117

KpeueTHnkoB M.H. — 162
Kpewiyk B.A. — 30

Kpynckun A.A. — 182
Kpycnep MwteBaH — 122, 123
Kyopun [J.A. — 88
KyopsasueB — 244

Kynuéun U.M. — 162

Kypako M.K. — 80, 86

ll

JNlaynuu M.C. — 40
Jlebepes C.B. — 110, 111
Jlenebyp Agonbp — 70
JlennH B.N. — 86, 89
JlecHnkoB A.A. — 182
JletHun A.A. — 106
Jlvnanpg I — 132
Jlvunrapt A.A. — 30
JInenupiHel MiBaH 1 Hasap — 246, 247
JIncnubiH H.H. — 246
JIncnubiH O.UN. — 246
JTobyHckumi M.A. — 30

J1o3uHo-J103uHCKuM ILE. — 10
JlonyxoBckuit H.H. — 24
Jlocb B.A.— 176

Jlykangep B.M. — 230
JlyreHbepr B.A. — 78
JIykuH J1. — 98
JlbBOB [1.H. —22
JTio6brmoB — 66

M
MakcumMenko O.E. — 144, 145
ManuHoBckun B.H. — 175

Konig Friedrich — 190

KorolyovS. P.— 216

Korolyov V. A. — 234

Kovalenkov Alexander Ivanovich — 204
Kozlov D. — 89

Kozitskaya — 112

Krafft V. — 162

Kraft N. 0. — 42

KrauzeV.P.— 110

Krechetnikov Mikhail Nikitich — 162
Krekshin P.N. — 116, 117

Kreschuk V. A. — 30

Krupsky A. A. — 182

Krusper Istvan — 122, 123

Kudrin D. A. — 88

Kudryavtsev — 244

Kulibinl. P.— 162

Kurako M. K. — 80, 86

L

Laulin M. S. — 40

Lebedev Sergey Vasilyevich — 110, 11
Ledebur Adolf — 70

Leeland G. — 132

Lenin V. 1. — 86, 89

Lesnikov A. A, — 182

Letny A.A. — 106

Lipgart A.A.— 30

Lisitsyn Fyodor Ivanovich — 246

Lisitsyn Ivan and Nazar, brothers — 246, 247

Lisitsyn Nikita — 246
Lobunsky P. A. — 30
Lopukhovsky N. N. — 24
LosV.A.— 176
Lozino-Lozinsky G. E. — 10
Lukander V. 1. — 230
Lukenberg B. A. — 78

Lukin L. — 98
Lvov P.N. — 22
Lyubimov — 66
M

Malinovsky B. N. — 175
Malinovsky R. Ya. — 176
Mamyrina M. |. — 218, 219
Manuilov — 76, 78
Markovnikov V. V. — 106, 124
Matveyev V. N. — 78
Matyunin V. A. — 234

Maximenko Philip Yemelyanovich — 144, 145

Medvedev S. K. — 24

Melissino P. I. — 226

Meller Yuly Alexandrovich — 22
Melnikov P. P. — 42

Mendeleyev Dmitry Ivanovich — 104, 106, 116, 122,

123
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ManuHosckun P.A. — 176

MambipnHa M.U. — 218, 219

Manynnos H.J1. — 76, 78

MaproBHuKkos B.B. — 106, 124

MatBeeB B.H. — 78

MarTioHnH B.A. — 234

Mengepes C.K. — 24

Menuccuno MU, — 226

Mennep I0.A. — 22

MenbHukoB I.I1. — 42

Menpenees [1.M. — 104, 106, 116, 122,123
Mepeuros K.A. — 214

MukosaH A.N. — 12

MukynuH A.A. — 6

Munnep C. — 20

MosHauM, bpatea — 14

MonogeHckun M.C. — 140

MopraH ®peHcnc — 162, 163

Mop3e Camioanb — 194, 195, 196, 198, 199
MyxTapoB MypTa3za — 68, 69

H

Hasapos A.C. — 14, 15
HaptoB A.A. — 226
HaptoB A.K. — 116, 226
Henmarep K.©. — 76, 78
Hemety U. — 122, 123
Henobeaumbiit C.MN. — 234, 236
Hukonan | — 42, 142,192
Hukonbckum J1.J1. — 66
HukoncoH Bunbam — 190
Hunkos MNaynb — 212, 213
Hobunu 1. — 146
HoBuukum A.A. — 200
HblokoMeH — 72

Hiobepr A. — 54

0

Orno6nuH B.H. — 106
OguHuoB IL®. — 176
OnHep B.T.— 178
Orpomeluko H.B. — 14
OcokunH B.B. — 234

n

MNaenoe M.A. — 86

Manmep HaH-JTopaH — 132

MaHoB A.B. — 204

Mate 3Munb u Wapnb, 6patea — 206, 207, 210

Mactyxos —120
MenasuH M. — 98
Metp | — 160
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Meretskov K. A. — 214

Mikoyan A. I. — 12

Mikulin A.A. — 6

Miller S. — 20

Molodensky M. S. — 140

Morgan Francis — 162, 163

Morse Samuel — 194, 195, 196, 198, 199
Moznaim, brothers — 14

Mukhtarov Murtaza — 68, 69

N

Nartov A. A. — 226

Nartov A. K. — 116, 226

Nazarov Alexander Sergeyevich — 14, 15
Nemetze Joseph — 122, 123
Nepobedimy S. P. — 234, 236
Neumeyer K. F. — 76, 78

Newcomen — 72

Nicholson William — 190

Nickolas | — 42, 142,192

Nikolsky L. L. — 66

Nipkow Paul Julius Gottlieb — 212, 213
Nobili Leopoldo — 146

Novitsky A. A. — 200

Nueberg A. — 54

0

Odintsov G. F.— 176

Odner V.T.— 178

Oersted Hans Christian — 146
Ogloblin V. N. — 106
Okromeshko N. V. — 14
Osokin B. V. — 234

P

Palmer Jean-Lauren — 132
Panov A. V. — 204

Pastukhov — 120

Pathé Emile and Charles, brothers — 206, 207, 209
Pavlov M. A. — 86

Pelyavin M. — 98

Peter | — 160

PetrovN. A. — 30

Petrovsky A. M. — 185

Pierce George Norman — 20
Podtyagin M. E. — 168
PolikarpovN.N. — 14

Polyan E. P. — 188

Polzunov I. I. — 62, 238, 239
Pomerantsev P. P. — 164, 165
Ponomaryov V. K. — 228
Popov A. S. — 202, 203



MeTtpos H.A. — 30
MNeTpoBcknin A.M. — 186
Mupc Oopox — 20
MogrAarmt M.E. — 168
Mon3syHoB U.U. — 62, 238, 239
Monukapnos H.H. — 14
Monan E.MN. — 188
MomepaHues N.M. — 164, 165
lMoHoMapeB B.K. — 228
Monos A.C. — 202, 203
Monos B.I. — 188

MopowmH A.N. — 238
MoTeMkunH TA. — 162
Mpokone A. n . — 60, 61
Mpokodber H. — 90
MNpokowwesa H.H. — 30
MpoTtaceBny B.X. — 60

P

PabuHosuy N.C. — 220
PaboH OoH — 126

ParosuH B.1. — 106, 107
Pawkos .. — 136
PoyntoBckuin B.1. — 228, 229
Pepbepr — 54

Puxtep Ockap — 244, 245
Pomanosckun I 0. — 66
Ponsun 1. — 98
PoctucnasoBs P.6. — 224, 225
Poynen OwoH — 162

Pyoos H.[1. — 66

PymaHues N.A. — 78
Pynpext A. — 122

Pyt —73

Pbi6ro H.C. — 10

Pbinos H.H. — 48

PasaHueB — 66

C

CaenbeB H.A. — 40
CamyceHKko M.®. — 232
CeméHoBB.M. — 114,115
Ceprees J1.I. — 150
CupopeHko AM. — 232
Cukopckumn U.N. — 14
CumeHc BepHep — 196, 197
Creopuos C.I — 78
Cnasyurumm A.J1. — 188
CnoboamH A.M. — 110
CMupHoB H.H. — 136
CmutoH Oyon — 70, 72, 73
Cobko N.N. — 42, 43
CoboneB C.J1. — 172, 174
Cokonos A.lI. — 230
CokonoB .M. — 16

Popov B. P. — 188

Poroshin A. |. — 238

Potyomkin Grigory Alexandrovich — 162
Prokofyev N. — 90

Prokope A. and G. — 60, 61

Prokosheva N. N. — 30

Protasevich Vekentiy Khrizostonovich — 60

Rabinovich I. S. — 220
Rabone John — 126

Ragozin V. I. — 106, 107
Rashkov D.P.— 136
Rdultovsky Vladimir losifovich — 228, 229
Rerberg — 54

Richter Oscar — 244, 245
Romanovsky G. D. — 66
Ronzhin D. — 98
Rostislavov R. B. — 224, 225
Rowley John — 162

Rudov N. D. — 66

Rueprecht A. —122
Rumyantsev |. A. —78

Ruth — 73
Ryazantsev — 66
Rybko N.S. — 10
Rylov N. N. — 48
S

Samusenko M. F. — 232

Savelyev N. Ya. — 40

Schlatter |. — 94

Schogolev B. P. — 219

Schukaryov Alexander Nikolayevich — 168, 169
Schukaryova L. A. — 168
Schweigger Johann Christoph — 146, 147
Semenov V.M. — 114, 115
Sergeyev Leonid Petrovich — 150
Sharpe L. — 132

Shavyrin Boris lvanovich — 230, 234
Shevchenko G. . — 176
Shidkovskaya M. V. — 30

Shirenin G. D. — 230

Shishkin B. V. — 30

Shklyaev P. A. — 88

Shmidt K. — 106

Shultze — 122

Shura-BuraM.R. — 174

Shveikin . A. — 192

Shvetsov A.D. — 10, 14

Siemens Werner- 196, 197
Sidorenko A. M. — 232

Sikorsky I. . — 14

Singer — 102

Skvortsov S. G. — 78
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Cokonosckum [1.J1. — 78 Slavutsky Ya. L. — 188
CopokuH J1.B. — 140 Slobodin Y. M. — 110
CnvpuH U.IN. — 6 Smeaton John — 70, 72, 73
CranuH U.B. — 230 Smirnov N. N. — 136
CrpuruH N.A. — 30 Sobko Peter lvanovich — 42, 43
Cyxon M.0.— 6 SobolevS. L. — 172, 174
CyweBlA. — 219 Sokolov A. G. — 230
CbicvH A.A. — 188 SokolovP.P.— 16
Sokolovsky D. L. — 78
T Sorokin L. V. — 140
Tannvep HA. — 219 Spirin . P.— 6
TapabakuH CeMéH — 148 Stalinl. V. — 230
Tatmwes A.0. — 116 Sternberg Pavel Karlovich — 157, 158
Tune B.A. — 76,78 Strigin . A. — 30
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AnnapaTt CTPOYHOM MarHUTHOM 3anuMcK  3BYKa.
O0.U. HozpgpuH

ManorabapuTHein BugeoMarHUTopoH «Manaxut».
B.B. NBaHoB, J1.H. BanaHuH
JneKTpoaHanuUTUYecKnin Npubop ONnAa pacyeta Me-
Teo- U 6anIMCTUYECKMX NOMNPaBOK MNpu cTpenbbe U3
122-MM ray6uubl obpasua 1938 r. H.A. PorosaH
[enctBytoLLias Moenb Npubopa 4J1s 3a0eK1 pakoBUH
B cTBONax aptunnepunckmux opyaun. H.A. MNonApHas,
E.E. MNonoga, E.C. TapakaHoBa

ApTUNNEPUNCKUIA  TONOBHOM B3pbiBaTenb Plr-6.
H.A. PoroxaH

YnpouueHHbI 120-MM nonkoBo MUHOMET 52-M 06-
pasua 1942 r. B.1. KapauuH

Jlerkas 25-MM npoTVMBOTaHKOBaA MyLLKa obpasua
1942 r. (JIMMM-25). H.A. PoroaH

BatanboHHoe 82-MM 6e30TKaTHoe opyaue b-10 06-
pasua 1954 r. B.X. KapaunH
[MepeHOCHOM  3eHWUTHbIM  paKeTHbIN
«Arna». P.B. ®okuH, 10.B. CnHnLbIH
Mogenb napoatMocdepHon mMawwmHbl .U, Tlon3sy-
HoBa no npoekTy 1763 r. c BO34yx04yBHOM YCTaHOB-
Kow. l0.A. AbpamoBa

YHuBepcanbHbIN nepeaBuKHOM ToKoMobunb M1-75.
C.10. MatywumHa

AneKTpuyeckas gyrosas famna c guddepeHumanb-
HbIM perynATopoM cucteMbl Yukonesa. U.U. MepKy-
nosa

JneKTpogBuraTenb MOCTOAHHOIO TOKa CUCTEMBI
®pomaHa. J1.T. Canexos

CamoBap MeaHa 1 Hazapa JlncuupiHbix. U.A. Ky3b-
MUHa

KOMIeKc

My3en — XpaHUTeNM NaMATHUKOB HaYKM U TEXHUKW. YKa-

3artelib

YKaszatenb UMeH
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101.

102.
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Popov's spark radio transmitter with a directional antenna.
V. K. Marchenkov

AK-21 aircraft transceiver. G. A. Davydov.

“Kok” film projector. T. A. Platonova

NAFA-3s nighttime photography instruments. N. V. Perov

Nipkov-disk television camera. V. K. Marchenkov

TK-1 television set. B. F. Chuyko

. “Yenisey” satellite television system’s onboard instrumentation.

L. Kh. Saravaysky, A. K. Tsytsulin

“Seliger” satellite television cameras. M. |. Mamyrina, B. P. Scho-
golev.
Helical audiotape recorder. O. I. Nozdrin

“Malakhit” portable videotape recorder. V. B. Ivanov, L. N. Balanin
Electroanalytical instrument used to calculate meteo- and ballistic
adjustments when operating a 122-mm howitzer manufactured in
1938. N. A. Rogozhan

Operable model of the instrument used to repair pits in the barrels of
artillery weapons. Zh. A. Polyarnaya, E. E. Popova, E. S. Tarakanova
RG-6 artillery point detonating fuze. N. A. Rogozhan

Simplified 120-mm mortar launcher 52-M manufactured in 1942.
V. . Karachin

Light 25-mm antitank cannon manufactured in 1942 (LPP-25).
N. A. Rogozhan

82-mm non-recoiling gun B-10 manufactured in 1954. V. . Karachin

“Igla” portable air-defence missile system. R. V. Fokin, Yu. V. Sinitsyn

I. I. Polzunov’s steam-atmosphere machine equipped with an air-
blast unit manufactured in 1763, a model. Yu. A. Abramova

P-75 universal portable engine. S. Yu. Matushina

Chikolev's differential controller-equipped electrical arc-discharge
lamp. . I. Merkulova

Frohman'’s direct-current motor. L. T. Salekhov

Ivan and Nazal Lisitsyns’ samovar. . A. Kuzmina
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HayuHoe nusgaHue

NAMATHUKU HAYKU U TEXHUKU B MY3EAX POCCUU
Bbinyck 5

HayuHbin pegakTop b.I- Caimeikos
Penaktopbl E.A. MieaHoaa, A.K. 3asbAanos
Beinyckatowmi pegaktop H.M. BepeuwjazuHa
[u3aiH n BepcTtka N.A. lopmuHcKaa
KoppekTtop M.A. lyxosa

MNepeBog «MBC UHTennekT Cepucecs

®opmart 60x90/8. Bymara MmenosaHHasA MaToBas. lapHutypa PF DinText Pro
061beM 264 c. Tupar 600 aKk3. 3akas N2

OtneyvataHo B OI'YI1 «AKageMUYecKMn HayYHO-134aTeNIbCKUA, MPOM3BOACTBEHHO-MONUIpaduUYecKunii n
KHMIropacnpoCTPaHUTENbCKUI LIeHTp «Haykax»
121099, Mockga, LLlybuHCKUiA nepeynok, 4.6
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