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» Ncropus

OnHuM 13 HanboJee aKTUBHBIX YYaCTHUKOB CO3MaHUsI aBTOMOOMILHOM TTPOMBIIII-
JIeHHOCTH B Poccuum crano akuroHepHoe obiiectBo Pyccko-banTuiickoro BaroHHOTO
3aBoja B CaHkT-IleTepOypre.

K cTponTenbcTBY cBOETO TIEpBOTO 3aBoja JIUIST TIPOM3BOACTBA aBTOMOOUIICH 00IIIe-
ctBO mpuctynuio B 1908 rony B Pure, u yxe B 1910 roay 6bUTH BBIMYLIEHBI TIEPBBIE €~
CATB JIETKOBBIX JIUIIEH3NOHHBIX aBTOMOOMIIEH GeTbruiickoit Mapku «DOoHII0».

Ho oTcraBaHMe ypoBHST OTEUECTBEHHOTO aBTOMOOUIIECTPOSHUS OT OOIIEMUPOBOTO
OTpUILIATEJIBHO cKa3ajoch Ha xofie [lepBoil MUpOBOIi BoliHBI. SIBHAs HeXBaTKa, a 3a4ac-
TYIO ¥ TIOJTHOE OTCYTCTBHE aBTOMOOWJIEH M TsTavyeil 4acTo CTaBUJIO PYCCKYIO apMUIO B
TsTKeNToe TojioxxeHre. TpeGoBaoch MPUHSTH 9KCTPeHHBIE Mephl. [1paBuTeIHCTBO 0Opa-
TUJIOCh K OTEYECTBEHHOMY YaCTHOMY MPOMBIIIJICHHOMY W (DPMHAHCOBOMY KaITWTaIY.
Brin co3man LleHTpasbHBIN BOSHHO-TIPOMBIIICHHBI KOMUTET, TIO IIPOEKTY KOTOPOTO
TPaBUTETLCTBO BBIIEISUIO TTPSANTPUHUMATEIISIM CPEICTBA Ha Pa3BUTHE Psila YaCTHBIX
aBTO3aBOJIOB, B TOM YHCJIE aKIIMOHEPHOMY 00111ecTBY « Pycco-Bant» mist crpontebecTBa
3aBofa B Ouiisix.

Ha nonygeHHBII OT ITpaBUTENLCTBa B Havasie 1916 roma kpeaut «Pycco-banr» crpe-
MUTCST KaK MOKHO OBICTpee OCBOMTH KYIUICHHYIO JUIsT OYIyIIero 3aBofa TeppUTOPHIO.
Ve K koHILy 1916 roma Ha ruromagke ObUT BREIKOPYEBAH JIEC M ITEPBOE IIPOU3BOJICTBEH-
HOe 31aHue «o01Ieit Turomanbio 6480 kB. caxeHb (120 X 54 cax.) MpU BBICOTE B CBETY
3 caxkeHM OBLIO TOTOBO BUEPHE M OCTEKJIIEHO HACTOJBKO, YTOOBI MOXXHO OBUIO TIPUCTY-
MMATh K YCTAHOBKE CTAHKOB, TIPUBOIOB U MPOYEro obopynoBaHus». Bee memanochk mist
TOTO, YTOOBI, COTJIACHO 00sI3aTeIbCTBAM TIepell MPAaBUTEILCTBOM, 3aBOJ yKe Uyepe3 TOI
TTOCJIe Hayajla CTPOMTEIhCTBA M3TOTOBMJI IIEPBbIe aBTOMOOMIIH.

Onnako BcnencTeue OeBpaibekoit, a 3aTeM OKTSIOPHCKON PEBOTIOIUY CTPOUTEITh-
CTBO 3aBojia ObLIO MPUOCTAHOBJIEHO U BO3OOHOBUJIOCH JIULIb B 1918 romy.

B 1918—1921 ronax Ha 3aBojie, MOJYYMBIIEM HAUMEHOBAHUE «2-i1 aBTOMOOWMJIbHBII
3aBof «Pycco-bainT», ¢ OrpOMHBIM TPYIOM 3aKaHIYMBAJIOCh BO3BEIEHKE TJIABHOTO KOP-
myca. [pakmaHckast BOifHa B CTpaHe, MHTEPBEHIINSI, pa3pyxa, TOJION, OTCYTCTBUE CPEICTB
1 MaTepHraJioB TOPMO3WJIM HayaJlo MpOoU3BOACTBA. 3aBoj B aBrycte 1921 roga 6L epe-
naH B bponeynpapnenre PKKA st peMoHTa OpOHETaHKOBO TEXHUKU, MOJYYWI Ha-
3BaHue «1-ii OpOHE-TaHKO-aBTOMOOWIbHBIN 3aBO/I».

JoroBop o Hauyane cTtpouTenbcTBa 3aBoaa B dunsx
Contract for the construction of the plant in Fili

aorogop

6 rogd Anpesn 30-ro 4K Wbl, HMEROANNCASLUMECH: NPILAEHNE JEMOBEDHOND BLECTEY
Pyccso-BaaTucRory sarowmoro kasona o Nevporpage, yo. Foras, 13, o Adabeeiucs NMeHyenoe
sfpapnesiens, ¢ 0AR0R CTOpoHLL, W TosapuuecTso «HHeres00eTon:, HaXoARUEscs B NeTporpage,
Topexosan y., 3, B RANbEEAEN HNEHYENGE « TOBIPHILECTRONS, £ AFYTOH CTOROHL, JARAKNWIN
KACTORUME ROTOSOG B MHMOELNEAYICILEN:

1 Mul, TOBSEHILECTBO, K2 FCNOSHAX CEMD AOMOBORA W NPHAGMENNLIE K BEMY TEXHWMECHME FCADBMA,
YEpTEmEN, CDERNGHERUME PAGOT, COCTABRMOLLNE © ADFOROPGN OAND HERIIARABNGE LEADE, NBHICLH
Ha Cela pasoTy NO BOCTROAKE IAIMMA AR JETONOGIALMGIX W MOTORNLIX MACTERCKUY PyCCHD-
BanTHRCEOTD BArGHWOrD 32B0A3 B NpNOGPETEHHEM 07 HaCaesnusa .0, LWenamyiia Nuesin
NewpoBokoe-DUAN, KIKDARLENCE B MOCHOBCEON yeiae 33 [JOPOrOMMNOSCROR 33CTABON KA p. MoCHsE,
M3 BCEN HIDINE WATERNZN0S, Waluesn PaGO4EN0 CUN0M W CPRACTBAMM, 3 TIEME BLEMM HAMNMR
BROMOATEALNLINE NPHCOOCOGNENNANI, NPHYEN ROPUEBHA NE(3 HA MECTE, JIMUMAEHON WALTERCKAMN,
WHE 3 CRM. BOKRYT LAZMMA, MAZMMOBED MECTE, BRIEMED BEMAN AR HYMAANEHTOD, OTBOINA BE B
BCAKOFD OCTABUETOCA OT NOCTROMNM MYCOPA B YHAIAMHOE AAMNMHCTRALNER LEBOAA WECTD DN
PPOMIBOANTELR HALIHME CPEACTEANN M 32 Waw Cse, MoNeakan MACKLAAL JA3RSIA MACTEPCHM
oapefeAnetch & 120 1 54 cam. = 5480 KA. CAML., BPH BICOTE B CBETY 3 CAML..

9, TopapmyecTse O0FYETCR DENCTYENTL & padioran ke noagkes T0-ro Mas Cr., npisen TosapmuiecTso
OEATYETCA BROSECTH PalOTh! TARNM DOpAn0N, YTOO:

a) & T-my anTycra 1906 rona K2 2 HETRERT MAOWAAN BCEMD JA2ENA Mpaaneue MOrA0 Gl NPRCTYINTE
B YCTPORCTEY MYMASMERTA JLIA CTAHEOD W MaLEHE;

§) & Ty cewmeips 1916 A2 DepEan SETBETE ADANGHA OiTh FOTOBI BYERNHE M DCTEKNENA L TEN,
qTodu! NpasnesHe W3 TOA M2 MADWAAN MOTAD DENCTYRNTS B YCTaH0BRE CTIHKOD, NPHBOASE W BP.
JASOACKOND 0GORYACBANHA;

8) & Ty pesalpn 1976 Mo BCe BpaNe AOANND ObiTh FOTOS0 BYEQHE W OCTERNENO, T. B, JpaHse
ARNAHO GiTh NOTOBO HICTOALNG, YTOGG! MDSRNCKNE M B OCTAALESN 34 MNOULAAN TAIMHA WOTAD
Gl NENCTYRNTE & PCTAMOBKE CTANKOB, NQMBOADSE K RACEND SABOACHOTD OGOYAOSAMER;

I) DHOENETERLNER CTARAKE M CAEYE BOEH DOCTROREH ADAMNE DeiTh HE ROIAMEE T-0 MKueR THTT roga.

History

The Russo-Baltic Railroad Car Plant joint-stock company, based in St. Petersburg,
was one of the most active founders of the automobile industry in Russia.

The company launched the construction of its first automobile plant in Riga in 1908,
and two years later, in 1910, it manufactured an initial batch of 10 Belgian Fondu cars
produced under license.

Still, the Russian automobile industry lagged behind that of foreign countries, which
negatively affected the course of World War I. An obvious shortage or even complete lack
of trucks and prime movers often put the Russian Army in a very difficult situation. The
government had to take emergency measures. It turned to Russian private industrial and
financial companies for help. A Central Military and Industrial Committee was set up,
which recommended the government to lend credits for private car-building projects.
One such project was a plant in Fili, built by the Russo-Balt JSC.

In early 1916, the company obtained a credit from the government and began to
develop, as quickly as possible, the land it had purchased for the future plant. As early
as the end of 1916, the lot was cleared of trees and the first production building with an
area of 13,802 m? and 6.4 meters high was built and glazed so that machine tools, driving
mechanisms and other equipment could be installed. All measures were taken to honor
the commitments the company made to the government, namely that the plant build an
initial batch of automobiles a year after the construction had started.

However, there came the February and then the October 1917 revolutions, and the
plant construction was suspended and resumed only in 1918.

In1918-1921, the plant renamed Second Russo-Balt Automobile Plant had great difficulties
in completing the main building. The civil war, foreign military intervention, economic ruin,
famine and the lack of funds and materials prevented the plant from starting production.
In August 1921, the enterprise was turned over to the Red Army’s Armor Directorate for
repairing armored vehicles and renamed First Armor and Automobile Plant.
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B okTs6pe 1922 roga OblIM U3TOTOBJIEHBI TIEP-
BBIe TIATH OTEYECTBEHHBIX JIETKOBBIX aBTOMAIIIMH
«Pycco-bant». D10 66T HECOMHEHHBIH yCIIEX BCETO
KoJiieKTrBa 3aBoaa. [lokas B oktsa6pe 1922 rona Ha
KpacHoli Tiomamm  pyKOBOACTBY CTpaHBl —
M.H. Kanununy, K.E. Bopommioy, C.C. Kame-
HeBy, A.W. EropoBy m npyrum mepsoro «Pycco-
banta», 3a pysemM KoToporo ObUT IUPEKTOp 3aBOIA
N.C. OneitHUYyK, cTajl HACTOSIIUM TMPa3gTHUKOM
IUTSI 3aBOMTYAH.

Cxopee Bcero, MEHHO 3TOT yCITeX KOJUIEKTUBA
TIPUBEN K PElIeHUIO O Mepenpo@InpoBaHUN 3a-

Boma — B Havaje 1923 roma Bce ero coopyKeHus
OblIM TiepeJaHbl B KOHILECCHUIO HEMEIIKOW aBua-
crpoutenbHOl (pupme «HOHKepe» mns opraHuza-
IIMM TIPOM3BOJCTBA METAUIMYECKUX CAMOJIETOB.
(ITpumepHoO Takoe xe nepenpoduIMpoBaHUE MPO-
n30iineT 1 B 1962 romy, Korma pyKOBOICTBO aBMa-
IIMOHHOTO 3aBoma B DWIsX TOMYYWT yKa3aHUE
MPUCTYIUTh K MPOU3BOICTBY PAKETHOU TEXHUKMU.)
B uctopuu 3aBona B @uiisix Havaics HOBBIN aBUa-
CTPOUTEJIbHBIN 3Tall.

In October 1922, the plant manufactured the
first batch of five homemade Russo-Balt cars. It was
a great success of all the plant personnel. In the same
month, the first Russo-Balt car, driven by plant director
I.S. Oleinichuk, was demonstrated in Red Square
to the country’s leaders, among them M.I. Kalinin,
K.Ye. Voroshiloy, S.S. Kamenev, and A.I. Yegorov. It was
a genuine red-letter day for the plant staff.

It was most likely this success that led to a decision
to convert the plant. At the beginning of 1923, all the
installations were turned over to the German aircraft
firm Junkers for the production of all-metal aircraft
under a concession contract. That was the beginning
of a new, aircraft-building stage in the plant’s history.
(Another new stage would begin in 1962 when the plant
was tasked to launch rocket production.)

-4 Hayano ctpoutenbCcTBa

OAHOrOo Ux LLexoB 3aBopa «Pycco-Bant» B Punsx
Beginning of the construction of a Russo-Balt plant
workshop in Fili
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PykoBoautenu ctpoutenncTea 3asoaa «Pycco-bant»
nepep, 3faHMeM NepBoro 3aBoAoynpaBfieHUs
Construction managers in front of the first office building

MNMepeoe cTaHO4YHOE 00OPYyAOBaHME YCTAHOBJIEHO B Liexax 3aBoaa «Pycco-Bant»
The first machine-tools installed in the Russo-Balt plant workshops
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HISTORY

A

Omb6nema 1-ro 6poHe-TaHKO-aBTOMOGUNBbHOro 3aBofa «MpPoMOpPOHb»,
GbiBWIeEro 3aBoaa «Pycco-banT», yctaHaBnuBaBLuasics

Ha BbinyckaBlmnxcs B Punsax aBTomoounsax

The emblem of the Prombron First Armor and Automobile Plant

(formerly called Russo-Balt) carried by Fili-built automobiles
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KYNb4ULKUNA
Faspuun BacunbeBuu
(1879-1935)

1916-1919 rr. — AMpeKTop CTpOUTENLCTBA MepB.biit aBTOMOGUNBL «Pycco-Bant» B c60poYHOM Lexe
Pyccko-Bantuiickoro 3aBoaa B Punsx. 1-ro 6poHe-TaHKO-aBTOMOGMNbLHOro 3aBoaa B dunsax. 1922 ropg,
The first Russo-Balt automobile assembled at the First Armor and Automobile Plant in Fili in 1922
MpuHUMan akTMBHOE y4acTre B 4OCTPOIKe 3aBoaa
B YCJIOBUSIX FP@XAAHCKOWN BONHbI 1 €r0 YaCTUYHOM
nycke.

Gavriil V. KULCHITSKY
(1879-1935)

From 1916 to 1919, he directed the construction

of the Russo-Balt Plant in Fili and took an active part
in completing the plant construction during

the Civil War and in its partial launch.

PykoBogutenu ctpaHbl M.U. KanunuH, C.C. KameHes, K.E. BopoLunnos v gpyrie 3HakoMsaTCs C NepBbIM
oTeyecTBEeHHbIM aBTOMOOunem Ha KpacHoi nnowaau. 3a pynem — aupektop 3aBoga WU.C. Oneiiinuyk. 1922 .
Soviet leaders M.I. Kalinin, S.S. Kameney, K.Ye. Voroshilov and others are familiarizing themselves with the first
homemade automobile in Red Square in 1922. Plant director I.S. Oleinichuk is at the wheel
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OJIEMHUNYYK
UBaH CtenaHOBUY

B 1920-1924 rr. — pupekTop 2-ro aBTOMOOMAbHOIO
3aBoga «Pycco-bant», nepegaHHoro B 1921 r.

B BeaeHue ynpasneHus PKKA n nepenMmeHoBaHHOro
B 1-1 6pOHe-TaHKO-aBTOMOOWUIIbHbLIV 3aBOS,

3apaHue ynpaeneHust KOHLLECCUOHHOTO 3aBoaa dpupmel «lOHKepc» B Dunsax.
dacap, 3paHUS COXPaHWUIICS A0 HACTOSILLLErO BPEMEHU
The administrative office of the Junkers plant in Fili.

The front of the building has remained intact to this day B UCEE 2 s Sy ) (TS s

aBToMobunei «Pycco-bant».

Ivan S. OLEINICHUK

From 1920 to 1924, he was the director of the
Second Russo-Balt Automobile Plant which

in 1921 was turned over to the Red Army’s Armor
Directorate and renamed the First Armor

and Automobile Plant.

In 1922, the plant manufactured the first batch
of five Russo-Balt automobiles.

A

Camonert 0-20 npousBoacTBa koHLeccun dupmbl «lOHKepc». CTpouncs B ABYX BapuaHTax: Kak pa3Beauumk
(BBepxy) 1 Kak TPaHCMNOPTHbI camoneT Ana 006cnyXXMBaHUa ceBepHbix o6nacteit Poccun (BHU3Y)

The Ju-20 aircraft built by Junkers under a concession contract in Fili. There were two modifications of the aircraft —
areconnaissance version (above) and a transport aircraft designed to be used in North Russia
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ABVNACTPOEHWE (1927-1962)

aircraft building (1927-1962)
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ABVNACTPOEHWNE

» Asuacrpoenue

B 1925 roay npaBUTEILCTBOM CTPaHbI ObLIO MTPU-
HSITO pellieHre 00 OpraHu3alyu paboT B aBUACTPOE-
HWU Y CO3IaHNU HOBBIX CAMOJIETOB CBOUMM CHJIAMU.
Bo ucnonHeHue atoro peieHus: B Ouisix Ha 6ase
TPOMIUTOIIATKM, TJ€ PaHbIIEe COOMPATN JTUICH3M-
oHHble «FOHKepchl», B 1927 romy ObL1 0Opa3oBaH 3a-
Boa Ne 7 (Briocnencteum Ne 22 umenu X-netnst OK-
TI0psi), Trae ObLIO  pa3BepHYTO  CepUitHOE
TPOM3BOJICTBO HOBOTO IEIbBHOMETAJUIMUECKOTO Ca-
Moseta-pazBequuka P-3 (AHT-3) koHcTpyKiuu
Anpapes Huxkonaesuya Tymnonesa.

IlepBbIM nUpeKTOpOM 3aBoia ObLT Ha3HAuYeH
®.C. ManaxoB, 00JlagaBIINIiA OTILITOM OpraHU3aluu
aBMAIIMOHHOTO ITPOU3BOICTBA U COBMECTHOW pa-
60tbl ¢ A.H. TynonesbiM. 3a KOPOTKMIT CPOK Ha 3a-
BOJI€ MTOSIBWJIMCH HOBBIE 11eXa, CBOM T'PAaMOTHEBIE Mac-
Tepa, KBaTU(UIIMPOBAaHHbBIE TEXHOJIOTY, UHXXEHEPHI,
koHCTpyKTOphl. K BecHe 1929 roga 66u10 MOCTpOEHO
79 camoneroB AHT-3. C ocenu 1928 roma Hauato
CEepUiTHOE TIPOM3BOACTBO IIEIbHOMETAITMYECKOTO
uctpeoutens-noayropariana AHT-5 (M-4), BbI-
nyckasierocst 10 koHua 1932 rona; yHUKaJIbHOTO
110 TeM BpEMEHaM TYIOJEBCKOTO TSXeI0ro bombap-
nuposiirka AHT-4 (Tb-1).

B 1931 rony @.C. MajaxoBa IepeBejin Ha pyKO-
BOZSILIYI0 paboTy B ABUATPECT, a IUPEKTOPOM Ha-
3HAYMJIM TJIABHOTO WMHXeHepa (TeXHWYECKOTO M-
pektopa) mnpennpustuss  Cepres  [lerpoBuya
TopOyHoBa.

B 310 BpeMs Ha 3aBoje OBUIO TIOATOTOBJIEHO
MPOM3BONICTBO K CEPUITHOMY BBIITYCKY YETHIPEXMO-
TOpPHOTO TsiKeJoro GombGapauposiuka AHT-6
(TB-3), KoTopblii BriepBbIE MOAHSLICS B HEOO B (heBpasie
1932 rosa u cpasy ObLT 3aITy1IEH B KPYITHYIO CEpUIO.

OTOMy ycrexy cnocoOCTBOBalW U CO3JaHUE
A.H. TynoneBbiM Ha 3aBozie No 22 KOHCTPYKTOPCKOM
rpynmbl cBoero Kb, obianatoiieit mpaBoM NpUHS -
THSI CAMOCTOSITEJIbHBIX PEIICHUI TP OCBOCHUY BbI-
IycKa HOBOW MalIWHBI, 1 OpraHU3alnsi COOCTBEH-
Horo KoHcTpykTopckoro otaensa — KOCTP,
NIeACTBOBABIIIETO B TECHOM KOHTaKTe C pa3paboTyu-
KaMU, ¥ BBICOKWII TBOPYECKUI TIOTEHIIMAT BCETrO
KOJUIEKTHBA TPEATIPUATHSI, CO3IaBaBIIeTO aBUAIIM-
OHHYIO MOIIIb CTPaHHBI.

K coxanenuto, ocenbto 1933 roga C.I1. TopOy-
HOB oru6 B aBUaLlMOHHOM Katactpogde. [Ipu HoBoM
nupektope Osbre AsieKcaHapoBHe MuTKeBUY ObLIO
HaJlakeHO MAacCOBOE IMPOU3BOACTBO MHOTOLIEIEBOTO
IBYXMOTOpHOTO TyrosieBckoro AHT-7 (P-6) — ymeHb-
weHHoro BapuaHTta Th-1. 3aBop BbimycTuia 315 3k-
3eMILISIPOB 3TOM MOJIeU U ee MOAU(UKALIUIA, KOTO-
pble 3KCILTyaTUpOBAIMCH He ToJibko B BBC, Ho u B
I'B®, u B [NonsipHoOIt aBuanuu. IMeHHO Ha 3TOM ca-
MOJIETE B TTOJIIPHOM WCITOJITHEHUH BIIEPBBIE COBEP-
meH o6sier CeBepHOTo MoJItoca nepesi BbICaAKON TaM
skcnienuimu [lanaHuHa.

B 1935 rony O.A. MutkeBuY cMeHu1 CemeH Jle-
OHTbeBUY MaprojivH, ¢ 1927 roga paboraBiiuii B

Aircraft building

In 1925, the Russian government took a decision to
launch national aircraft development in the country. In
keeping with this decision, Plant #7 was established in
1927 in Moscow’s Fili district where licensed Junkers
had previously been assembled. The plant, later renamed
10th Anniversary of October Plant #22, launched series
production of a new all-metal reconnaissance aircraft,
R-3 (ANT-3) designed by Andrei Tupolev.

The plant’s first director was ES. Malakhov who
had had experience in organizing aircraft production
and had worked together with Tupolev. Shortly, new
workshops were built at the plant, where Russian expert
foremen, qualified technicians, engineers and designers
began to work. By the spring of 1929, the plant had
manufactured 79 ANT-3 aircraft. In the autumn of
1928, it began to make an all-metal sesquiplane, ANT-5
(I-4), the production of which continued until the end
of 1932, and a unique Tupolev-designed heavy bomber,
ANT-4 (TB-1).

In 1931, Malakhov was promoted to a higher post
in the Aviatrust and he was succeeded as the plant
director by Sergei Gorbunov, the plant’s chief engineer
(technical director).

At the time, the plant had everything ready for the
production of a four-engine heavy bomber, ANT-6
(TB-3), which made a maiden flight in February 1932
and was immediately put into series production.

The factors behind this success were the
establishment by Tupolev of a design team from his
own Design Bureau at Plant #22, who had the right
to independent decision-making in launching the
production of a new machine; the establishment by the
plant of an engineering department of its own, which
worked in close cooperation with the developers; and a
high creative potential of the plant personnel.

Unfortunately, in the autumn of 1933, Gorbunov
died in an air crash. The new director, Olga Mitkevich,
organized the mass production of a Tupolev-designed
multipurpose twin-engine aircraft, ANT-7 (R-6),
which was a smaller derivative of the TB-1. The plant
produced a total of 315 machines of this model and its
modifications which were used not only in the Air Force,
but also in the Civil Air Fleet and in arctic aviation. An
arctic version of the plane flew around the North Pole
before famous Russian polar explorer Ivan Papanin and
other members of an expedition to the North Pole were
dropped by airplane on to the Arctic drifting ice-floes.

In 1935, Mitkevich was succeeded by Semyon
Margolin who had worked in the defense industry since
1927. At the time, the plant began preparations for the
production of the ANT-40 (SB) — a high-speed front-
line bomber designed at the Tupolev Design Bureau by
a team of designers headed by A.A. Arkhangelsky. From
the beginning of 1936 to the second half of 1940, the
plant manufactured a total of 5,695 SB aircraft. The SB
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saw action in Spain and the Far East and was used in
World War I1.

Later, the plant was headed by Alexei Sukharev (from
February 1937) and Vassily Okulov (from March 1938).
Okulov headed the plant until the autumn of 1941, when
the plant was evacuated to Kazan. Somewhat later, in
December 1941, he began to organize Plant #23 on the
territory of Plant #22 in Fili and using its remaining
facilities.

Apart from the series-produced aircraft designed
primarily by the Tupolev Design Bureau, the plant made
two prototypes of the DB-A heavy four-engine bomber
designed in 1934 by V.E Bolkhovitinov at Design
Bureau #22, set up at the plant. Thereafter the series
production continued at the Kazan Aircraft Plant.

In 1940, the Fili plant launched mass production
of the Pe-2 dive bomber designed by V.M. Petlyakov.
Before the plant equipment was evacuated to Kazan in
mid-October 1941, it made around 600 Pe-2 aircraft.

In November 1941, Experimental Workshop #15 of
the plant was reorganized into front-line aircraft repair
shops, FARM-22, which repaired aircraft damaged in
combat — I-4, SB, TB-3, Pe-2, Po-2, DB-3 and I1-4.

FARM-22 repaired and restored a total of 274
aircraft of various types within six months, after which
it was made part of newly established Plant #23.

Plant #23 launched preparations for the series
production of the DB-3F (II-4), a key bomber and
torpedo-bomber of World War I1, designed by S. V. Ilyushin.
By 1942, the Fili plant built 110 aircraft for the front and
another 257 machines in the first half of 1943.

In November 1942, the plant started the production
of the Tupolev-designed Tu-2 dive bomber after it was
successful tried in combat. Until the end of the year, it
built 16 aircraft, and in 1943 it built 378 Tu-2 aircraft. In
1945, their daily output was increased to two.

In 1941-1944, the Fili plant was headed by
V.A. Okulov (November 1941-March 1942), [.M. Kuzin
(April-August 1942), 1.B. losilovich (for more than a
year), and A.N. Tretyakov (until 1946).

From the second half of 1943, the plant focused on
the Tu-2, producing a total of 1,700 machines during
the war period. The production of various modifications
of the aircraft continued until 1947.

In 1946, Chief Engineer Sergei Leshchenko was
appointed director of the plant. During his tenure, the
plant built the Tupolev-designed Tu-12 and later Tu-14 jet
bombers, although their production was not a landmark
in the plant’s history.

In May 1949, the plant started preparations for the
production of the Tu-4 long-range bomber (Flying Fortress).
Its series production continued from 1950 to late 1952.
Over that period, a total of 160 aircraft were built.

In March 1951, the government decreed to set up the
OKB-23 design bureau (headed by V.M. Myasishchev) at
the Fili plant with a view to starting experimental and later
series production of the M-4 jet strategic bomber capable
of carrying nuclear weapons. The entire technological

g

BOEHHOM MPOMBIIIJICHHOCTH. [Ipy HeM 3aBox MpHU-
CTYNWI K TIOATOTOBKE CEPUIHOTO TPOU3BOICTBA
AHT-40 (Cb) — ckopocTHOro (OpoHTOBOTrO HoMbap-
NUpOBIIMKa, cripoekTupoBaHHoro B Kb Tymonesa
KOHCTPYKTOPCKOM Opuragoit I1oja pyKOBOJICTBOM
A.A. ApxaHrenbckoro. bomMOapaMpoBIIUK BBITYC-
Kasicst 3aBomoM Ne 22 ¢ Havana 1936 roma u 10 BTO-
poii nojioBuHbl 1940 roma, GbIIO MTOCTPOEHO 5695
atux camosietoB. Cb yyacTBoBas B 0OEBBIX nelic-
tBUsix B Ucrianuu, Ha JlaapHem Bocroke, Ha ¢hpoH-
Tax Benukoit OTeyecTBEHHOM BOMHBDI.

C despang 1937 roga 3aBoj BO3TJIaBiIsll AjleK-
ceit CepreeBuu Cyxapes, a c mapta 1938 roga — Ba-
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cunuit AnapeeBrud OkynoB. OH pyKOBOAMJ 3aBO-
oM 10 oceHu 1941 roma, 1o ?BaKyalluu 3aBoja B
Kazanb. OH xe B nekabpe 1941 roma cran cosna-
BaTh B PuJIsiX Ha TeppuTopun U 6a3e 3aBoma Ne 22
3aBom Ne 23.

Kpome cepuifHO BBIITyCKABIIMXCS CaMOJIETOB,
CKOHCTpyHpoBaHHBIX B ocHOBHOM B Kb A.H. Tymo-
JIeBa, Ha 3aBOJIe TTOCTPOVJIM JBA OIMBITHBIX 3K3EMII-
JIsipa TSIXKEJNIOTo YEThIPEXMOTOPHOTro 60MOapaUpoOB-
mwuka JIb-A, cnpoektupoBaHHoro B 1934 ronpy
B.®. BoXOBUTUHOBBIM B OpraHM30BaHHOM ITpH 3a-
Boje Kb-22; 3arem BbINycK cepuu rnepenanu Ha Ka-
3aHCKWI aBra3aBo/I.
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B 1940 rony Ha 3aBome B ®uisix opraHu30BaH
MAacCCOBBII BBHITYCK TTUKUPYIONIETO OOMOGapIupoB-
muka Ile-2 xoHctpykuuu B.M. Tlemnskona. o ce-
penuHbl okTsI0ps 1941 roga, 1o a3BaKkyaluu o00pyno-
BaHUs TipeanpusTuss B KaszaHb, OBUIO BBITYIEHO
okoio 600 «remek», Kak Ha3BaJli 3TOT CaMOJIET
(bpoHTOBBIE JTIETINKM.

C Hos10pst 1941 ronma Ha 6a3e onbITHOTO Iiexa Ne 15
ObITH c(DOPMUPOBAHBI (PPOHTOBBIE aBUAPEMOHTHBIE
Mactepckue @APM-22, peMOHTHPOBABIIIE TTOCTY-
natwoiue ¢ (GpoHTOB MoxduTsie camoneTbl — -4,
Cb, Th-3, Ile-2, IMo-2, Ab-3, Un-4.

DAPM mnpopaboTanyd OKOJO 6 MecsieB, OTpe-
MOHTHPOBAB U BOCCTAHOBUB 3a 3TO BpeMsl 274 caMo-
JIeTa pa3IMIHBIX TUTIOB, a 3aTeM BOIILIM B COCTaB HO-
BOTrO 3aBoma — No 23,

3aBox Ne 23 MpUCTYIUIT K TTOATOTOBKE CEPUITHOTO
Boimycka J1b-3® (Mn-4) konctpykumu C.B. Wibio-
IIMHA, OJHOTO M3 OCHOBHBIX OOMOApIMPOBIIVKOB U
TopreaoHocleB Benkoit OTeuecTBeHHOM BOMHBIL. YKe
B 1942 rony duneBunl caaau ¢ppoHTy 110 camoneTos, a
B riepBoM nostyroguu 1943 ropa — eitie 257 MalvH.

C Hos16pst 1942 rona, nmociie ycreuHbIX UCIbITa-
HUI Ha (PpOHTE MUKUPYIOIIETO 6OMOapaAMpPOBIIMKA
Ty-2 xonctpykuuu A.H. TynoseBa, 3aBoj CTasl BbI-
ITyCKAaTh ¥ 3TOT caMoJIeT: B 1942 romy — 16 mammvH, B
1943 — 378, a B 1945 ux BeIITYCK OBLI JOBEIEH 10 ABYX
CaMOJIETOB B CYTKH.

B 1941—1944 roner ®uneBCKUM aBUAa3aBOIOM
nocjenoBatesibHO pykoBoawiu: B.A. OkynoB (HO-
sg0pb 1941 . — mapt 1942 1); U.M. Ky3uH (anpenb—
aBryct 1942 r.); U.b. MocunoBuy, npopadboTaBuInit
B ®unax uyte Gonbiie roma; A.H. TpeTbsikoB, B0O3-
rnaBstBInic 3aBog Ne 23 mo 1946 rona.

Hauunas co Bropoii mosoBuHbl 1943 roga ocHOB-
HbIE YCWIKS 3aBOJYaH ObUIA COCPENOTOYEHBI HA BbI-
mycke Ty-2 (1o KOHIIa BOWHBI (DPOHTY MOCTABJIECHO
okoJ10 1700 atux MamuH). [Ipou3BOACTBO pa3IMUHbBIX
Monubukanuii Ty-2 npomoskanock a0 1947 rona.

C 1946 roma 3aBoI BO3TJIaBUJI TJIaBHBIN MHXXEHED
Cepreit MuxaiinoBuu Jlemenko. I1pu Hem 3aBomy
Ne 23 6GBUTO MOPYYEHO TTPOM3BOIACTBO pa3pabOoTaH-
Hbix B OKB A.H. TynosieBa peakTMBHbIX 60MOapau-
poBiukoB Ty-12, a uyth nozgHee — Ty-14, XoTs1 ux

process was drastically changed; new buildings were
put up, novel welding techniques mastered, and new
equipment was installed. Hundreds of various enterprises
pooled their efforts to build the M-4.

In late February 1952, OKB-23 submitted the
aircraft technical documentation to the plant, and less
than a year later, on January 20, 1953, the M-4 made its
maiden flight from an airfield of the plant’s flight test
and development base in Zhukovsky, near Moscow.

The first two M-4 aircraft were delivered to the test
airfield on barges and by land, whereas the subsequent
aircraft flew from the Fili plant’s airfield to Zhukovsky
on their own.

Inlate 1956, after the plant had built a total of 33 M-4s,
a new aircraft, the 3M, made its first flight. The 3M,
based on the M-4, featured better and more economical
turbojet engines designed by V.A. Dobrynin. The 3M
and its predecessor, the M-4, converted into a refueler
aircraft, for years were the main strike force of the long-
range strategic aviation, one of the components of the
Soviet nuclear triad.

Inlate 1955, OKB-23 headed by Myasishchev came
out with a conceptual design of a basically new, four-
engine jet strategic bomber, M-50, capable of flying at
a supersonic cruising speed, i.e. faster than many of the
fighter aircraft of the time. The construction of the new
aircraft required the development of new alloys, high-
energy fuel, automatic control systems, semiconductor
devices and, most importantly, the achievement of
a new technological level of production at a prime
manufacturing plant that would build such aircraft,
i.e. Plant #23 in Fili.
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The first prototype, the M-50A, was built in 1959
and made only 18 flights.

In February 1960, the USSR Council of Ministers
decreed to launch series production of the Mi-6
helicopters at Plant #23. In keeping with another
decree, issued in October of the same year, OKB-23
was merged with OKB-52, headed by Chelomei, and
redesignated Branch #1. The same decree tasked Plant
#23 to convert to the production of rockets.

BBITTYCK M HE CTaJl 0CO00 3HaMEHATeJIbHBIM COOBI-
THEM i (puseBLeB.

B mae 1949 rona Havyanach MoAroToBKa B CEpUii-
HOMY IIPOM3BOJCTBY HaJlbHETO OGOMOapAMpOBIINKA
Ty-4 — «ietaronieit KpernocTu»; ero CepuiitHoe Mmpo-
1n3BoACTBO 1LIO ¢ 1950 roma mo koHua 1952. 3a ato
BpeMsT 3aBoJ mocTport 160 MarmH.

B mapte 1951 roga 66110 TPUHSTO MOCTAHOBJIE-
HUE MPAaBUTEILCTBA O co3aaHuu Tipu 3aBone OKb-23
(BosrnaBisieMoro B.M. MsicuiiieBbiM), ¢ 3agadyeit —
HavyaTh B OUJISIX OTTBITHOE, a 3aTeM U CepUITHOE TIPO-
WU3BOJICTBO TSIKEJIOTO PEaKTUBHOTO CTPATETMIECKOTO
6oMbapaupoBIIMKa M-4 — HOCUTEJISI SIIEpHOTO Opy-
Xus. BBUT peopraHM30BaH BeCh TEXHOJIOTMUECKHIA
TpoIiecc, MOCTPOSHBI HOBBIE KOPITyca, OCBOEHBI HO-
BBl METOIbI CBapKU, CO3MaHbl HOBBIE OCHACTKU. B
KOOTIepalliH T10 BBITycKy M-4 OblLM 3a1eiCTBOBaHbI
COTHM Pa3INYHBIX IPEIITPUSTHN.

Vxe B koHlEe (peBpanst 1952 rona OKb-23 nepe-
JTAJIO Ha 3aBOJ] TEXHUUYECKYIO TOKyMEHTAIIMIO Ha ca-
moJieT. A 20 ssHBapst 1953 roga ¢ aspoapoma JIeTHO-
WCIIBITATEIHBHOW W TOBONOYHOW 0a3bl 3aBoma B
. ZKykoBckoM M-4 coBeplInI MepBblii MOJET.

IlepBbie nBa sK3eMIUIIpa M-4 mgocTaBiasid Ha
WCITBITATEIBHBIN a3pOpOM TI0 BOIe Ha Oapxkax U
YaCTMYHO — TI0 CYIlle, a HAUMHAsI C TPEThero — 3T
TMTaHTBI YJIETau ¢ aspoapoMa 3aBoma B Puisx B
KyKOBCKUI1 CBOUM XOJIOM.

K koHmy 1956 roma, Korga 3aBOJI YK€ BBITYCTHIT
33 camoneta M-4, B Bo3iyx Oblia MOIHSITA CO3/aH-
Hasl Ha ero 0a3e HoBas MaliMHa 3M c Gosiee coBep-

IIEHHBIMA U 3KOHOMMYHBIMM TPl KOHCTpyKUMU
B.A. JoopbsiHuHa. CamoneTsl 3M M MX TMpeaecT-
BeHHUKU M-4, mepeoOopyqoBaHHbIE B CaMOJIEThI-
3aMpaBIIMKA, Ha MHOTHME TONbI CTAaT OCHOBHOWM
YAApHOW TPYNIUPOBKOM NAJIbHEW CTpaTernyeckon
aBUAllMM — OTHOW M3 COCTAaBJISIIONINX OTEYECTBEH-
HOMW SIIEPHOU TpUAIbI.

U yxe B xoHue 1955 rona OKb-23 B.M. Msicu-
IeBa BBITYCTUJIO 3CKU3HBIN MTPOEKT MPUHITUTTHATEHO
HOBOTO YeTHIPEXIBUTATEIHHOTO PEaKTUBHOTO CTpaTe-
ruyeckoro 6ombOapaupoBiIrka M-50, crocoGHOro
JIETaThb C KPEWCEPCKON CBEPX3BYKOBOU CKOPOCTHIO,
TPEBOCXOMSIIE CKOPOCTM MHOTHX HWCTpeOuTeneit
TOrO BpeMeHU. J1J1sT eTO BOTUTOIIEHUS B METAJITE TIOTpe-
60BaJIOCh CO3MATh HOBBIE CTIIABbI, BHICOKOKAJIOPUITHOE
TOIITMBO, aBTOMAaTUUECKNE CCTEMBI YIIPaBJICHMSI, TTO-
JIYTIPOBOITHUKOBBIE TIPUOOPHI Y — TJIABHOE — JOCTUYD
HOBOTO TEXHOJIOTMIECKOTO YPOBHSI TTIPOM3BOICTBA Ha
TOJIOBHOM 3aBOJIe, CITOCOOHOM CEPUITHO BHIITYCKATh
TaKWe MalliHEL, — 3aBoae N 23 B Duiisx.

[TepBrlii onbITHBIN 3K3eMIUISIp M-50A 6611 MoC-
TpoeH B 1959 rony. OH ycnesn MOAHSTHCS B BO3MYyX
Bcero 18 pa3s.

B despaie 1960 rona Coser Munucrpos CCCP
TPUHSUT pellieHe OpraHn30BaTh Ha 3aBome Ne 23 B
Dunsix cepuitHOe TIPOU3BOACTBO BEPTOJIETOB Mu-6,
a B oKTsA0pe Toro xe roga — nepenats OKb-23 B co-
ctaB Bo3rnasisiemoro B.H. Yenomeem OKb-52 non
Ha3BaHueM «pumman Ne 1». TeM Xe OKTIOPHCKUM
MoCcTaHOBIIeHUEM 3aBon Ne 23 GblT mepernpoduim-
pOBaH Ha TTPOU3BOJCTBO PAKETHOW TEXHWUKH.
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» A.H. TynoJjes 1 ero caMmoJieTsl
A.N. Tupolev and his aircraft

AHT-3 (P-3) — nepBbIt 0OTE4ECTBEHHbIN Le/iIbHOMEeTaNIn4eCcKun
ABYXMECTHbIi cCaMoneT-pa3Beaymk, ounnaH, ctpomeLIMiics
KpynHow cepueii. MepBbivi nonet BbiNnosHeH B aBrycte 1925 r.
MocTpoeHo 103 camoneta. Ucnonb3oBasncsa B BBC u FrBd
cTpaHbl A0 cepeanHbl 30-X Ir.

ANT-3 (R-3) — the first Russian series-built all-metal two-seat
reconnaissance biplane. It made its first flight in August 1925. A total
of 103 ANT-3 aircraft were built. It was in service with the Air Force
and the Civil Air Fleet until the mid-1930s.




AHT-4 (TB-1) — TXenblii LLeNbHOMETaNIMYeCKUil caMmoneT-60MGapAVPOBLUUK, BbINOJIHEHHDIN N0 CXeme
CBOOOAHOHECYLLEro ABYXMOTOPHOIrO MOHOMJIaHA.

Mo cBOMM KOMMNOHOBOYHBIM pPeLUEeHNM BO MHOIFOM onpeAenun gajnbHelliee pa3suTne MMpoBOro
TAXeNnoro camonetocTtpoeHus. MepBbiii noneTt coBeplueH 26 Hoa6pa 1925 .

MocTpoeHo 216 mawunH, n3 HUx 66 B NONJIaBKOBOM BapuaHTe.

CamoneTtbl Haxoaunucsk B akcnnyaTtauvm 8 BBC n 'B® ennotb

A0 KoHUa Benukovi OTe4ecTBEHHOM BOWHbI, MEepBOHa4YasibHO

rno NPSIMOMY Ha3Ha4€HUIO, a 3aTeM KaK TPAHCMOPTHbIE CaMOJieThl.

ANT-4 (TB-1) — a twin-engine all-metal cantilever monoplane heavy bomber.

In terms of layout solutions, the ANT-4 largely predetermined the subsequent development of heavy aircraft
building in the world. It made its first flight on November 26, 1925. A total of 216 machines were built, including
66 aircraft with float-type landing gear. They were in service with the Air Force and the Civil Air Fleet until the end
of World War Il - first as bombers and later as transport planes.

Ha AHT-4 ObiN BbINOJIHEH >
nepBbiii nepenet
n3 CCCP B CLLA
The ANT-4 made the first ever
flight from the USSR to the USA

AIRCRAFT BUILDING

TYNOJIEB
AHpgpein Hukonaesu4
(1888-1972)

OkoHuymn MBTY umenun H.3. Baymana (1918).

C 3aBogom N2 22 (no3xe N2 23) (B Dunsix) cBsa3aH
¢ 1927 no 1949 r. MHorve mogenv TynoneBCKMX
CaMOeToB CTPOUINCH Ha PUNEBCKOM 3aBOJE.
Naypeart JleHnHckor, CTanmHckom

1 focyaapCTBEHHbIX MPEMUIA,

Tpwxabl lrepon Coumanuctnyieckoro Tpyaa.
HarpaxpgeH opaeHamm JIeHnHa (BOCEMbIO)

1 MHOTMIMW APYTrMMU OpAeHaMN.

Andrei N. TUPOLEV
(1888-1972)

Graduated from the Bauman Technical Institute
(1918). Worked for Plant #22 (later Plant #23)

in Fili from 1927 to 1949. Many of
Tupolev-designed aircraft were built at the Fili plant.
Holder of the Lenin, Stalin and State Prizes.
Awarded eight Orders of Lenin and many other
orders.
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AHT-5 (U-4) — nepBbIii OTEYECTBEHHbIN
uenbHOMeTaNnIn4Yeckuii uctpedurenb —
nonytopanna. MNepsbi noner —

B aBrycte 1927r.

MocTpoeHo 369 ak3emnnsapos.
Haxopguncsa B akcnnyaTtauuu B BBC

n B aBuauum BM® go cepeautbi 30-x rr.
ANT-5 (I-4) — the first Russian all-metal
sesquiplane fighter. It made its first flight

in August 1927.

A total of 369 ANT-5 aircraft were built.
They were in service with the Air Force

and the Naval Aviation until the mid-1930s.
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AHT-6 (TB-3) — TXenbiii 4eTbIPEXMOTOPHbIN
6ombGapavpoBwuk. NMepBbiii B MUpe 6GoeBoii camMonerT,
npeaHa3HaYeHHbI ANS BbINOJIHEHUS CTpaTernyecknx
3apay B cocTaBe cneuuann3npoBaHHbIX coeanHeHunii BBC.
Mepebiit nonet — 22 pekabpsa 1930 r. Haxoauncsa B cepun
A0 BTOPOii N0N10BUHbI 30-X IT., BCEro Obis10 BbiNyLL,EHO

819 mawwmH. CamoneTtsl TB-3 akcnnyatuposanuck B BBC
n rB® o koHua Benukoit OTeuecTBeHHO BOMHbI KaK
60MOapAUPOBLLMKU, a 3aTEM TOJIbKO KaK TPAHCMOPTHbIE
urpy3oBbie. Ha BapuaHte AHT-6A «ABnaapkTuka» Oblin
BbINOJIHEHBI NepeneTbl Ha CeBepHbIV NOMIOC, HAa CEPUIHBIX
TB-3 — nepeneTbl N0 eBponeiickum cronuuam. Camonetsi
TB-3 yyacTBOBanu B BOEHHbIX KOH$nukTax CCCP

c inoHmeit, DuHnauaueit n Ha HaYanbHoM 3Tane BOB.
ANT-6 (TB-3) — a heavy four-engine bomber. It was the world’s
first combat aircraft intended to perform strategic missions

as part of special AF units. The ANT-6 made its first flight

on December 22, 1930. The series production of the aircraft
continued until the second half of the 1930s. A total of 819
machines were built. The TB-3s were used by the Air Force and
the Civil Air Fleet until the end of World War Il first as bombers
and then only as transport and cargo planes. A derivative of the
aircraft, the ANT-6A Aviaarktika, made flights to the North Pole,
while the TB-3 made flights to many European countries. They
were also used in military conflicts of the Soviet Union with Japan
and Finland and at the initial stage of the war against Nazi
Germany.

O
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AHT-7 (P-6) — MHOroueneBoi caMmoneT, «<BO3AYLUHbIA Kpeicep», UICTPeOUTEeNb CONPOBOXAEHUS, Pa3BeA4uuK, Nerknii
60MOapanpOBLUMK. YMEHbLUEHHbIV BapuaHT Th-1.

Mepebiii nonet — B ceHTa6pe 1929 r. CTpouncs cepuitHo, B pa3fin4HbIX BApMaHTax, B TOM YACJI€ Y NOMJIaBKOBOM.

Bcero BbinywieHo 407 ak3aemnnsapos. P-6 akcnnyatuposanca 8 BBC n 'rB® noutu 15 ner.

ANT-7 (R-6) — a multipurpose aircraft, “aerial cruiser”, escort fighter, reconnaissance aircraft, and light bomber. It was a smaller version
of the TB-1.

The ANT-7 (R-6) made its first flight in September 1929. It was put into series production in various versions, including a floatplane.

A total of 407 machines were built. The R-6 was in service with the Air Force and the Civil Air Fleet for almost 15 years.
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AHT-35 (MC-35) — ckopOCTHOW NaccaXXupckuii camoneT. CnpoeKTUpoBaH ¢ UCNOJIb30BaHNEM HEKOTOPbIX arperaTtoB
6ombGapavipoBumka Cb. CoBepLueHHO HOBbIM Gbl1 PIO3EeNsXK C NacCcaXXUpCKoii KabUHO, paccunTaHHoM Ha 10 YenoBek.
MepBbiii nonet — 20 aBrycta 1936 r. Bcero noctpounnu 11 camoneTos.

MNC-35 Haxoguncs B akcnnyartauuv B FlB® n BBC no 1944r.

ANT-35 (PS-35) — a high-speed passenger aircraft. Its design included several units of the SB bomber. It had a novel fuselage with
a passenger cabin accommodating 10 people. The aircraft made its first flight on August 20, 1936. A total of 11 planes were built.
The PS-35 was in service with the Civil Air Fleet and the Air Force until 1944.




AHT-9 (MC-9) — nepBbIli OTEYECTBEHHbIV MarucTpasnbHbIi
naccaXxmpckuii camosieT, pacCYnTaHHbIV Ha NepPeBO3KY
9 naccaxupos. MNepebiii noneT coeepieH B mae 1929r.

chOVI.ﬂCﬂ cepm?mo B BapuaHTax Cc TpemMms u AByMS ABUraTenamun.

Bcero noctpoeHo 75 mawmnH. CamoneT aKkcnjyaTupoBasncs Ha
BHYTPMUCOIO3HbIX U MEXAYHapOoAHbIX IMHUNAX, a B BBC

Kak LUTaOHOW, TPAHCMOPTHBIA U CAHUTAPHbIA. dKcnyaTauvs
camMoJieTOB 3aBepLuuniach B KoHUe Benukoii OTeuecTBeHHOM
BOWHbI. Ha AHT-9 Gbl10 BbINOJIHEHO HECKOJILKO NEepesieToB

no Eepone n CCCP.

ANT-9 (PS-9) - the first Russian long-haul aircraft seating nine
passengers. It made its first flight in May 1929. The aircraft was
series-built in three- and twin-engine variants. A total of 75 machines
were built. The ANT-9 was used on Russian national and international
lines. It was also in service with the Air Force as a headquarters,
transport and ambulance aircraft until the end of World War I1.

The aircraft made several flights across Europe and the USSR.

AIRCRAFT BUILDING
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APXAHTEJIbCKUA
AnexcaHgp AnekcaHapoBuYy
(1892-1978)

C 1922 r. 6amxanumii nomolHnk A.H. Tynonesa,

ac 1926 r. — ero 3amecTuTesb. 1o PpykoBOACTBOM
A.A. ApxaHrenbcKkoro co3aaH GpoHTOBOM
6ombapauposLumk CB (AHT-40), koTopbI BbiMyckancs
Ha aBnasaBoge B ®unsx. B rogpl BOHbI 3aHUMancs
opraHusaumen CepumnHoOro NPON3BoACTBa
6ombapauposLumka Ty-2.

JNaypear JleHnHckom n focynapCTBEHHbIX NPeMuii
CCCP, l'epoii Coumanuctmnyeckoro Tpyaa.
HarpaxgaeH opaeHamu JleHnHa (LLecTbio) U MHOrMMU
OpyrumMu Harpagamu.

Alexander A. ARKHANGELSKY
(1892-1978)

From 1922 a close associate of A. Tupoley,

and from 1926 his deputy.

Supervised the development of the SB (ANT-40)
front-line bomber, which was built at the aircraft plant
in Fili. During the war organized the series production
of the Tu-2 bomber.

Holder of the Lenin and State Prizes of the USSR.
Awarded the title of Hero of Socialist Labor,

six Orders of Lenin and many other orders.

AHT-40 (CB) — ckopocTHOI PPOHTOBOI GOMOGaPANPOBLUMUK.
naBHbI KOHCTPYKTOP — A.A. ApxaHrenbckuin. OANH U3 Ny4wnx
camMoJIeTOB B CBOEM KJlacce Ha cepeguHy 30-X IT., CKOPOCTb KOTOPOro
npeBocxoauiia CKOPOCTU MHOMUX CepPUiiHbIX UCTpeduTeneit Toro
BpemeHu. NMepBbiii NoN1IeT onbITHOro camosieTa — 7 okTa6psa 1934 r.
CepuiiHoe npomM3BOACTBO Hayanocb ¢ 1936 r. ¢c auratensamm M-100
(nuueH3upoBaHHbIN aHanor ¢paHuy3ckoro «<McnaHo-Cionsa»). Becero
MPOMBILLIIEHHOCTb BbinycTuna 6831 mawvHy Tuna Cb. Camonetsi
cocTosnu Ha BoopyxeHun BBC B nepBoit nmHum po 1943 r., Kak CBAA3Hble
U TPAHCNOPTHbIE — A0 KOHLa BOiHbI. Cb yyacTBoBanu B 609x B UcnaHum,
KuTtae, B BoeHHbIx kOHPnukTax CCCP ¢ 9noHue u dunnaHpueit,

B Benunkoit OTeuecTtBeHHOM BoviHe 1 B 1945 r. B BOViHe ¢ fiNOHMeNn.
Ucnonb3osancsa B FBM kak CKOPOCTHOW TPAHCMOPTHbLIA camoneT
(MC-40u NC-41). B 30-e rr. Ha Cb Gblnin ycTaHOBJNEHbI

HauuoHasbHble U MUPOBbIE PEKOPAbI.

ANT-40 (SB) - a high-speed front-line bomber designed by A.A. Arkhangelsky.
It was one of the best aircraft of its class in the mid-1930s, outspeeding many
other production aircraft of the time. The first prototype flew on October 7,
1934. The series production of the aircraft powered by M-100 engines (a
licensed analog of a Hispano-Suiza engine) began in 1936. A total of 6,831 SB
machines were built. The aircraft were in first-line service with the Air Force until
1943 and were also used as liaison and transport aircraft until the end of the
war. The SB saw action in Spain and China, in military conflicts against Japan
and Finland, and in World War 1l against Nazi Germany and Japan (1945).

The Civil Air Fleet used it as a high-speed transport plane

(PS-40 and PS-41 versions).

In the 1930s, the SB set several national and world records.
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Ty-2 — GpOHTOBOV NUKNPYIOLLUIA
6omMOapaAupPOBLUMK. 3anyLeH B cepuio noa,
o6o03HayeHuem Ty-2. NMepBbii nonet — 15 gekadbpsa
1941 r. Jo koHua 1942 r. nocTpoeHo 80 maLuvH
Ty-2, koTOpble y4acTBOBasu B 609X U Nony4Yunu
BbICOKYIO OLLEHKY B CTPOEBbIX 4aCTsX.
MpounseoacTBO GbINI0 BPEMEHHO NpeKpaLLeHo

no npuka3sy Ko.

Tu-2 - a front-line dive bomber. It first flew

on December 15, 1941. Until the end of 1942, a total
of 80 machines were built. They saw action in World War Il
and gained high recognition in combat units.

Their production was suspended by order of the State
Defense Committee.
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Ty-4 — panbHMii 6GoMGapANPOBLUMK.
Konusi-aHanor amepukaHckoro
6ombGapavpoBwmka B-29
«Cynep¢oTtpecc» c oTe4eCTBEHHbIMU
asuratenamum ALL-73TK

N OTE4YEeCTBEHHOW CUCTEMOMN
nyLwe4YyHoro o60pPoOHUTENLHOIO
BOOpYyXeHus. MawumHa
3KcnnyaTupoBanach B 4HacTaX

B BapuaHTax 6omGapavpoBLLmuKa
Ty-4, HocuTens saepHbIX 60mM06
Ty-4A, camoneTta-pa3seayuka Ty-4P,
camoneTta-pakeToHocua Ty-4K (KC),
AecaHTHO-TpaHcnopTHoro Ty-4[,

1 T.A. IKcnayaTauus npoaosmkanach
po Havyana 60-x rr.

Tu-4 - along-range bomber;

a copy/analog of the US B-29
Superfortress, which was powered

by Russian-made ASh-73TK engines
and equipped with domestic defensive
gun armament. The aircraft was in use
until the early 1960s as the Tu-4 bomber,
the Tu-4A nuclear bomb carrier, the Tu-4R
reconnaissance aircraft, the Tu-4K (KS)
missile carrier aircraft, the Tu-4D troop
carrier, and other variants.
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Ty-12 — ¢ppoHTOROII GoMOGapavpoewmk. Moaudukauusa Tu-12 - a front-line bomber; a derivative of the production
cepuiiHoro Ty-2 nog asa TPA «<HUH-1». MepBbiii peakTUBHbIN Tu-2 powered by two NIN-1 turbojet engines. The first Tupolev-
camoneTt KB TynoneBa, nogHaBlMinca B Bo3ayx. lNepebiv noner — designed jet aircraft to successfully take off. It made its first flight
27 vionsa 1947 r. MocTpoeHa HeGonbLLas cepus. on July 27, 1947, and was built in a small batch.

PRV SIGR o WO O (S 2L LRSI, LY T W X i £k ) Bl . e wilil e P e

Ty-14 — cpenHuii 6om6apavpoBLmK. MocTpoeH onbITHbIN Tu-14 — a medium bomber. The first prototype flew on December
camorneT, Hayanacb NocTpovika cepun. NMepBblii NONET BbINOJIHEH 20, 1947. The aircraft was put into series production. The layout
20 pnekabpsa 1947 r. 0co6eHHOCTbIO KOMMOHOBKU camoJsieTa Obino featured a third engine in the tail unit of the fuselage,

Hanuyue TPeTbero ABUraTtens B XBOCTOBOW YacTu plosensxa, which was used for takeoff and AD penetration.

Mcnonb30BaBLUErocs npu B3nete u npopsbise NBO.
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» Pemonrt u npoussoactso (1935—1962 rr.)
CaMOJIETOB H BEPTOJIETOB
PA3IMYHBIX KOHCTPYKTOPOB

Production and maintenance of various
aircraft and helicopters (1935-1962)

AB-A — panbHniA 6omMGapANPOBLUMK-aKaAeMUs KOHCTPYKLMN
B.®d. BonxosutuHoBa. Ha 3aBope N2 22 B Punsx 6b1710 NOCTPOEHO
NULb ABa 3K3eMrJisipa MalluHbl, AalfibHelllee NPou3BOACTBO
nepeaaHo B KasaHb. MNepBblii 3k3eMnnap camonerta

AB-A (vnpekc H-209) 6b1n nepeoGopyaoBaH K nepenety

no mapwpyty Mockea — CeBepHbiii nonioc — Pepo6eHkc (CLLUA).
Y1pom 12 aBrycta 1937 r. camoneT ¢ akunaxem

C.A. JleBaHEBCKOro BbiIsieTes C NOAMOCKOBHOro a3apoapoma,

a 13 aBrycra, nocne npoxoxaeHus CesepHoro nosioca,

CBSI3b C 3KMNaxem obopBanacb HaBcerpa.

DB-A - along-range bomber-academy, designed by V.F. Bolkhovitinov.
Only two machines were manufactured at Plant #22 in Fili, after which it
was produced in Kazan. The first DB-A aircraft (index number N-209)
was reequipped for a flight across the North Pole from Moscow

to Fairbanks (USA). In the morning of August 12, 1937, the aircraft with
acrew led by S.A. Levanevsky took off from an airfield near Moscow,
but on the next day, when the plane was past the North Pole,

all contact with the crew was lost.

BOJIXOBUTUHOB Buktop ®epopoeud (1899-1970)

ABNAKOHCTPYKTOP, FreHepan-manop MHXeHepPHO-aBMaLMOHHOM Cly>XO0bI.
OkoH4ymn Akagemuio BO3ayLHoro ¢pnota nm. H.E. XXykoBckoro.
KoHcTpykTOp Taxenoro 6ombapanposLimka 6-A (1936), nuctpebutens
¢ coocHbiMu BuHTamu (1938). MNopg ero pykosoactesom B 1941 1.
paspaboTaH nepsbii B CCCP camoneT BU-1 ¢ XPL,

Viktor F. BOLKHOVITINOV (1899-1970)

Aircraft designer, Major General of the Aviation Engineering Service.
Graduated from the Zhukovsky Air Fleet Academy. Designed the DB-A
heavy bomber (1936) and a fighter aircraft with coaxial rotors (1938).
In 1941, supervised the development of the first liquid rocket-engined
fighter flown in the USSR, the BI-1.

NETNYKOB Bnagnmup Muxannoeud (1891-1942)

OkoHyun MBTY B 1922 1. Pa6oTtan B 1921-1936 rr. B LIAT U

nop pykoBoacteom A.H. Tynonesa. B 1938-1939 rr. 6puraga

B.M. MNMetnakoBa paspaboTana HOBbIA CKOPOCTHOW M BbICOTHbI
60MbBapaVPOBLLVK C YCIOBHBIM 0603Ha4eHnem «BN-100»
(BbICOTHbI ncTpebutens). B 1940 r. BU-100 ¢ asuratensmmn M-105P
B BapuaHTe NuKmpyioLLero 6omb6aparpoBLInKa YCNELLHO NpOoLUen
rocynapCTBEHHbIE UCMbITAHUS U B MIOHE TOrO Xe roga 6bii 3anyLueH
B CEPUINHOE NPOU3BOACTBO NOA Mapkoi MNe-2 Ha aBMaLMOHHOM 3aBOAE
N2 22 B Dunsix.

JNaypeat CtanuHckor npemuu | ctenenn. HarpaxaeH opaeHamm
JNenuvHa (oByms), KpacHoi 3Be3abl.

Morn6 B aBMaUMOHHOI kaTacTpode.

Vladimir M. PETLYAKOV (1891-1942)

Graduated from the Bauman Technical Institute in 1922. From 1921

to 1936, worked at the Central Aerohydrodynamic Institute (TSAGI)
under the direction of A. Tupolev. In 1938-1939, he led a team that
developed a new high-speed and high-altitude bomber, designated
VI-100. In 1940, the VI-100 powered by the M-105R engines passed
state testing as a dive bomber and was launched into series production
as Pe-2 at Plant #22 in Fili in June of the same year.

Holder of the Stalin Prize, First Degree. Awarded two Orders of Lenin
and the Order of the Red Star.

Died in an air crash.
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<4 Y-2 (Mo-2) — y4e6GHO-TPEHNPOBOYHbBIA CamMoneT
KOHCTpyKuumn H.H. Nonukapnoea. NpuHAT Ha BOOpYXeHune
B 1928 r., ctpouncs po 1959 r. Bo Bpems Benukoii
OTeyeCcTBEHHOW BOVHbI YCMELUHO NMPUMEHSJICS
KaK camMoneT-pasBeavuk, HOYHOV 60MGapaNpPOBLLUK.
U-2 (Po-2) — a trainer aircraft designed by N.N. Polikarpov.
Adopted for service in 1928 and produced until 1959. It was
successfully used in World War Il as a reconnaissance aircraft
and a night bomber.

NMOJINKAPMNOB Hukonait Hukonaesun4 (1892-1944)

ABunakoHcTpykTOp. oA ero pykoBoaACTBOM co3aaHbl uctpeburenm -1, N-15, N-16, N-153
(«Halika») ¢ ybmpatoLwyMnCcs accu, y4ebHbln caMmoneT 1 nerkmin 6omo6apampoBLUmK Y-2
(Mo-2), ctaBwnii nerenaapHbiM. Ffepoit Coumnannctmnyieckoro Tpyaa, ABaxapl naypeat
CTannHCKnx NnpemMuii.

Nikolai N. POLIKARPOV (1892-1944)

Aircraft designer. Supervised the development of fighter aircraft — the I-1, 1-15, I-16, I-153
Chaika (Seagull) with retractable landing gear — and the U-2 (Po-2) trainer and light bomber,
which became a legend during the war. Hero of Socialist Labor, holder of two Stalin Prizes.

Me-2 — ABYXMOTOPHLI NMUKMPYIOLLNIA PPOHTOBO GOMOBaPANPOBLUNK
- KOHCTpyKuuu B.M. MetnskoBa. Bom6oBas Harpy3ka — Ao 1500 Kr.
B cepuiiHoMm npoun3BoacTBe Ha 3aBoge — 1940-1941 rr.
OpHa u3 nyvwmnx 6oeebix MalMH Benukoit OTeyeCcTBEHHO BOMHbI.
Pe-2 — a twin-engine front-line dive bomber designed by V.M. Petlyakov.
It could carry a bomb load of 1,500 kg. The aircraft was in series production
in 1940 and 1941. One of the best combat aircraft of World War II.

e
_dh
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MNbOLWNH
Cepreint BhagpummnpoBu4
(1894-1977)

B 1926 r. okoH4nn BoeHHyto BosayLlHyo akagemmio
PKKA (HbiHe — BBUA nmenm H.E. XXykoBckoro). B 1931 .
opraHunzosan v Bodrmasun KB, roe B 30-X rr. co3paH
60MbapavpoBLIMK U TopneaoHoceL Un-4, ctaBlumia
OfHVM 13 OCHOBHbIX 60€BbIX CamoneToB Bennkorn
OTeyecTBEHHOW BOWMHbLI. Ocoboe MecTo 3aHMMaeT
LUTYPMOBUK Mn-2 1 ero ycoBepLUIEHCTBOBAHHBI
BapuaHT Un-10 — ocHOBHas yaapHas cuna

B TEYeHue Bcel BoViHbl. Cpeam camosieToB

C.B. VinbtoLumHa — NepBblil OTEHECTBEHHBIN
6ombapavpoBLumk Un-28, naccaxmpckune

camonetbl n-12, in-14, Un-18, Un-62.

Tpwxabl lepoit CoumanucTtuyeckoro Tpyaa, naypear
JNennHckon n focynapcteeHHbIx npemuii CCCP, akagemMunk
Axagemnmn Hayk CCCP, reHepaJi-nonKOBHUK-UHXEHEP,
reHepa’ibHbI KOHCTPYKTOP aBUaLMOHHOM TEXHUKM.

Sergei V. ILYUSHIN
(1894-1977)

Graduated from the Air Force Academy of the Red Army
(now the Zhukovsky Air Force Engineering Academy) in
1926. In 1931, set up and headed a design bureau,
which in the 1930s developed the II-4 bomber and
torpedo-bomber — a major combat aircraft of World War
Il. Another landmark product of the design bureau was
the -2 attack aircraft and its improved derivative [I-10 —
a key attack plane of the war. Other aircraft designed by
llyushin included the first Russian bomber II-28, and
passenger planes - 1I-12, 1I-14, 1I-18 and 1I-62.

Three times awarded the title of Hero of Socialist Labor;
holder of the Lenin and State Prizes of the USSR;

full member of the USSR Academy of Sciences;
Colonel General Engineer; General Aircraft Designer.

AB-3 —panbHuit 6oMO0apAUPOBLLNK
KOHCTpYyKuumu C.B. UnbilowmnHa.
MpuHaT Ha Boopy>XeHue B 1936 1.

AB-3¢ (Un-4 — c mapTa 1942r.) —
AanbHeunwee pa3ssutue Ab6-3.
MpuHaT Ha Boopy>XeHue B 1940 .
OcHOBHoOW 6oMOapAaupoBLUUK [anbHen
aBunauum n aBnaummu BoeHHo-mMopckoro
dnorta Brogbl Benukoit OTeuecTtBeHHON
BOWHBI.

31 camoneTtbl B 1941 r. HaHecnu nepBbii
60MOo0BbIi yaap no bepnuny.

Akunax — 3—4 yen. bom6oBas Harpy3ka
2500-2700 kr. Un-4 cepunitHo Bbinyckancs
Ha 3aBoge N2 23 ¢ 1942 r. (napannenbHO

c Ty-2).

DB-3 - a long-range bomber designed by
S.V. llyushin. Made operational in 1936.

DB-3f (designated II-4 since March 1942) —

a follow-up of the DB-3. Made operational

in 1940. The main bomber of the Long-Range
and Naval Aviation during World War Il.

The aircraft dropped the first bombs on Berlin
in 1941.

The aircraft had a crew of 3 to 4 and carried

a bomb load of 2,500 to 2,700 kg.

The II-4 was series-built at Plant #23

since 1942, along with the Tu-2.
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MWUJb
Muxaun JleoHTbeBUY
(1909-1970)

Mu-6 — mHoroueneBoi BeproneT KOHCTpykuuu M.J1. Munsa. CepuitHo nponsBogunca B 1960-1962 rr. —

(50 mawmH) Ao nepeBoga 3aBoAa Ha BbiNYCK pakeTHO-KOCMU4eckoi TexHuku. Mo ceoum TTX BepToner — OkoHuMA HOBOYEPKACCKMI aBNALMOHHBIN MHCTUTYT.
YHUKanbHas MallMHa CBoero BpemeHu: 12 1 rpysa B kabuHe (unu 9 T Ha noaBecke), unu 70 conpar C 1947 . — rmaBHbilA, ¢ 1964 1. — reHepasbHbIli

co cHapsbxeHuem, unm 90 naccaxupoB, Kpeicepckas ckopocTb 250 km/4, ganbHocTb 8o 1000 km. KOHCTPYKTOP MO BEPTOJIETOCTPOEHMIO. Mog ero
Mi-6 — a multipurpose helicopter designed by M.L. Mil. A total of 50 Mi-6s were series-built in 1960-1962 before PYKOBOACTEOM CO3ZiaHbl BepToneTsl Mu-1, Mu-4,
the plant converted to rocket and spacecraft production. In terms of flight characteristics, it was a unique craft: Mu-6, Mu-8, Mu-10, Mu-10K, B-12 v gpyrue.

it was capable of lifting up to 12 t onboard (or 9 t on a suspension), or 70 troops fully loaded, Mu-6 1 M-8 CepuiiHO NPOM3BOAMANCH

or 90 passengers, at a cruising speed of 250 km/h over a distance of about 1,000 km. Ha aBmasasoze N2 23 B dunsix.

lepoin Coumanuctuyeckoro Tpyaa, naypear
JleHnHckol n focypapcteeHHo npemuii CCCP.

Mikhail L. MIL
(1909-1970)

Graduated from the Novocherkassk Aviation Institute.
From 1947 worked as a chief helicopter designer and
from 1964 as general helicopter designer.

He supervised the development of many helicopters,
among them Mi-1, Mi-4, Mi-6, Mi-8, Mi-10, Mi-10K,
and V-12. The Mi-6 and Mi-8 were series-produced
at Plant #23 in Fili.

Holder of the Lenin and State Prizes

of the USSR, Hero of Socialist Labor.

A

MHoroueneeoii BeptonetT Mn-8 — cambiii pacnpocTpaHeHHblii B MUpe B CBOEM Kilacce.
flBnseTcs CAMBOJIOM HafeXHOCTU U HENPUXOT/IMBOCTN B MUPOBOM BEpPTOJIETOCTPOEHUN.
MakcumanbHas rpy3onoabemMHocTb — 4000 Kr, naccaXupoBMeCTUMOCTb — 24 yenoBeka.
Mi-8 — a multipurpose helicopter, the most widely employed helicopter in the class.

It is a symbol of reliability and simplicity in the world’s helicopter engineering.

Its maximum carrying capacity — 4,000 kg, seating capacity - 24 men.
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» Camonersl MscuieBa

Myasishcheyv aircraft

M-4 (Havyano Bbinycka — 1954 r.) — ckOpOCTHOW TSXKeNbIi
cTpaTermyeckuii 60mMG6apANPOBLUMK C 4eTbIPbMS TYPOOPEeaKTUBHbIMU
asuratenamm AM-3A koHCcTpykuun MukynmuHa. MakcumanbHas
B3neTHas macca — 184 000 kr, MakcumanbHas ckopocTb — 950 km/4,
AanbHocTb noneta — 9100 km. BomGoBoe BoopyxeHue — 24 000 kr.
Akunax — 8 yen. o 1957 r. BbiNyLLEHO 2 ONbITHbIX U 32 CEPUINHbIX
camoneTa. HaunHaga c 1958 r. Bce M-4 nepeo6opyaoBaHbl

B caMoJieTbl-3anpasLumku n 6onee TpuaLaTh JeT Hecnn cnyxoy

B JanbHen aBnauuu.

M-4 (built from 1954) — a high-speed strategic heavy bomber powered

by four Mikulin-designed AM-3A turbojet engines. Maximum takeoff weight
—184,000 kg; maximum speed — 950 km/h; flight range — 9,100 km;

bomb load - 24,000 kg. Crew — 8 members. Before 1957, two experimental
and 32 production M-4s were made. Starting from 1958, all M-4 bombers
were converted into refueler aircraft, which operated for 30 years

in the Long-Range Aviation.

HocoBas yactb camonerta M-4
Forebody of the M-4 aircraft

C6opka XBOCTOBOI YacTu dpro3enska camonera «M» Ha cTanene
Fuselage tail section of the M aircraft on the assembly jig

MakeT ckopocTHOro ganbHero 6omo6apaupoBLwmka «M» B uexe sasoga N2 23
Mockup of the M high-speed long-range bomber in a workshop of Plant #23
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MACULLEEB
Bnapumup MuxannoBun4d
(1902-1978)

C 1951 r. — pykoBoauTens OKB-23,
reHepa’sibHbli KOHCTPYKTOP 3aBoAa

N2 23. PykoBoawn co3gaHneM peakTUBHbIX
6ombapanposLumkos M-4, 3M

1 CBEPXCKOPOCTHOr0 CTPaTErM4eckoro
6ombapavposLumka M-50.

lepon Coumanuctnyieckoro Tpyaa, Jlaypeat
JleHnHCKOM NpeMnn. HarpaxneH Tpems
opaeHamu JIeHrHa 1 MHOTMMW BpYruMun
Harpagamu.

Viadimir M. MYASISHCHEV
(1902-1978)

From 1951, the head of the OKB-23 design
bureau and general designer of Plant #23.
Supervised the development of the M-4 and
3M jet bombers and the M-50 superhigh-
speed strategic bomber.

Hero of Socialist Labor; holder of the Lenin
Prize. Awarded three Orders of Lenin

and many other orders.

Camonert «M» B conpoBoXxaeHun nuctpedurteneit Mur-17
Ha napape Hap KpacHou nnowaabio MockBbl 1 mast 1954 r.

The M aircraft escorted by MiG-17 fighters flying over Moscow’s Red Square
during a military parade on May 1, 1954

Camonet M-4 Ha aBuaGa3se Br. QHrenbce
The M-4 aircraft at an Air Force base in the town of Engels

\J

A

O0OcnyXxunBaHue CKOPOCTHOro aanbHero 6oméapaupoBwmka M-4
B OHOM N3 JIETHbIX CTPOEBbIX YacTen

Maintaining the M-4 high-speed long-range bomber in an Air Force unit
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CO6opka nepenHero JIOHXepoHa »
camoneTta 3M Ha 3aBoge N2 23
2 T s Assembling the front spar
of the 3M aircraft at Plant #23

3M (rogbi Bbinycka — 1956—1959) — cTpaTrernyeckuii 6omoapaupPoOBLLMK, AaNnbHelluee
pa3Butue camoneta M-4. NpakTuyeckuii notonok — 12 500-12 900 m, panbHOCTb
nosieTa c 3anpaekoil/6e3 sanpaeku ¢ geurarenamun BA-7 — 15 400/12 100 km.
BomGoBoe BoopyxeHue — 18 000 kr. Akunax — 7 yen.

B o6weii cnoxHocTtu 3aeop, N2 23 BbinycTtun 123 onbITHbIX

n cepuiiHbix camoneTta M-4 un 3M paanuyHbix MoandUuKaumii.

3M (built between 1956 and 1959) - a strategic bomber, a follow-up of the M4 aircraft.
Service ceiling — 12,500-12,900 m; flight range with VD-7 engines (with/without in-flight
refueling) — 15,400/12,100 km; bomb load — 18,000 kg; crew — 7 members.

The plant built a total of 123 experimental and production M-4 and 3M aircraft

of various modifications.

Morpy3ka n TpaHCNOPTUPOBKA NepBOro onbiTHOro camosieta 3M N20201 no MockBe-peke Ha crieuuanbHO 060pyAOBaHHbIX 6apykax
B Havyane Hoa0psa 1955 r. c 3aBoga N2 23 Ha neTHO-UCNbITaTeNIbHYIO U A,0BOA0YHYI0 6a3y JIU n B B r. XKyKoBCKOM
Loading and transportation of the first prototype of the 3M aircraft (#0201) down the Moskva River on specially equipped barges
in early November 1955 from Plant #23 to the flight test and development base in the town of Zhukovsky

77

CtpaTternyeckuii 6om6apanpoBmk 3M Ha cTtoaHke JIU u 1B B r. )KykoBCKOM Mocapka camoneta 3M ¢ TOPMO3HbLIM MNApPaLLUIOTOM
The 3M strategic bomber on the parking area of the flight test and development The 3M aircraft landing with drag parachute
base in Zhukovsky.
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A A
BombGapauposwuk 3M N20204 c nogBecHbIMU 6akamMu 3anpaensemblit 6omb6apanpoBwmuk 3M B noneTte nepen KOHTaKTOM
B UCMNbITaTesIbHOM noJsieTe Ha AanbHOCTb C BbINYLLEHHbIM C CamMoieTa-3anpasLiuKa LUJIaHroM C KOHYCOM
3M bomber #0204 with external tanks in a test range flight The 3M bomber in flight preparing for probe-and-drogue refueling

-~ : . [
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Ctparterunyeckuii 6om6apavpoBwuk 3M Ha B3neTe TskenblA TPAHCNOPTHbDIN peakTuBHbI camoneT 3M-T
The 3M strategic bomber taking off c nnaHepom 11P35 kocmuyeckoro kopabns «bypan» B nonete

The 3M-T heavy jet transport carrying the 11F35 airframe
of the Buran spacecraft in flight




ABNACTPOEHWNE

L M-50A — cBepx3BYyKOBOW AanbHMii 6O0MGapaAUPOBLUMK —
S CBOOOAHOHECYLLUI LeNIbHOMEeTaNInYeCKUil MOHOMaH
Q;‘i‘_:%f f‘fg C YeTbIPbMS TYPOOpPEeaKTUBHbIMU ABUraTENSMMU KOHCTPYKLUN
* Ao06pbiHMHa (ABa BHewHux BA-7A n gea BHyTpeHHux BA-7MA).
Akunax — 3 yen. Macca nyctoro camoneta — 78 860 kr, noneTHas
macca — 145 000 kr. CkopocTb MakcumanbHas y 3emnu — 1810 km/u,
npakTuyeckuii notonok — 13 800 m, panbHocTb noneta — 3160 km.
MocTpoeH TONbKO ONbITHbIN 3K3eMnAap.
M-50A - a supersonic long-range bomber and cantilever all-metal monoplane,
powered by four Dobrynin-designed turbojet engines (two outboard and
two inboard engines, VD-7A and VD-7MA, respectively). Crew — 3 members;
empty weight — 78,860 kg; flight weight — 145,000 kg; maximum near-ground
flight speed —1,810 km/h; service ceiling — 13,800 m; flight range — 3,160 km.
Only a single prototype was built.

XPYHUNYEB
Muxaunn BacunbeBunu
(1901-1961)

MwuHMCTP aBraumoHHOM NpoMbiuneHHocTn CCCP
(1946-1953), 1-11 3amecTUTENb MMHUCTPA CPEOHEro
MaLumHocTpoeHus (1953-1955), 1-1 3amecTuTenb
npencepatens Coseta MuHuctpoB CCCP (1955-1957),
1-1n 3amecTuTens npeacenatens locnnaHa CCCP
(1957), samectutens npeacepatens Coseta e
MwuHucTpos CCCP (1961). . W
lepoii Coumannctnyeckoro Tpyaa,

e Do e SO I ERKC U RO S X SIS CRO CGopka NnepBoro aKk3emnnsipa CEepPX3ByKOBOIro AasibHero CGopka XBOCTOBOW 4acTn

cnyxGel. 6omGapaupoBLka M-50 B uexe 3asopa N2 23 6omGapaupoBLka M-50

HarpaxaeH cembio opAeHamy JiennHa, opaeHamu Assembly of the first M-50 supersonic long-range bomber B uexe 3asoga N2 23

Cysopoga | cteneHun, TpynoBoro KpacHoro 3HameHu. in a workshop of Plant #23 Assembly of the tail unit of the M-50 bomber

in a workshop of Plant #23

Mikhail V. KHRUNICHEV
(1901-1961)

Minister of the Aircraft Industry of the USSR (1946-1953);
First Deputy Minister of Medium Machine-Building
(1953-1955); First Deputy Chairman of the USSR
Council of Ministers (1955-1957); First Deputy Chairman
of the USSR State Planning Committee (1957); Deputy
Chairman of the USSR Council of Ministers (1961).

Hero of Socialist Labor; Lieutenant General

of the Engineering and Technical Service.

Awarded seven Orders of Lenin, the Order of Suvorov, :
First Degree, and the Order of the Red Banner of Labor. e

-« Camonet M-50A
Ha aspogpome 3aBoga N2 23
The M-50A aircraft on the airfield of Plant #23

4 YecTBOBaHMe 3kunaxa M-50A nocne
nepBoro nonera 27 okra6psa 1959 r.
Crew of the M-50A aircraft greeted by
the welcoming party after their first flight
on October 27, 1959




AIRCRAFT BUILDING

A A

Camonet M-50A Ha cTosiHKke JIeTHO-UCNbITaTeNIbHOW U J0BOA0YHOW Oa3bl CBepx3BYKOBOW ganbHuii 6omo6apauposwmk M-50A

B I. JXyKOBCKOM B CONMpoBOXAeHUun nctpedurteneit Mur-21 B Heée Hag MockBoii
The M-50A aircraft on the parking area of the flight test and development base in Zhukovsky The M-50A supersonic long-range bomber escorted by MiG-21 fighters

flying over Moscow

M-50A Ha pynexke Ha aspoapome 3asoaa N2 23 M-50A Ha cTapTe nepea BO3AyLHbIM Napagom B TyLumHo
The M-50A bomber taxiing on the airfield of Plant #23 The M-50A ready to take off prior to an air display in Tushino
\j \j

-t

Camonet M-50A B My3ee aBuauum B r. MOHMHO
The M-50A aircraft in the Museum of Aviation in Monino
\j
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PAKETOCTPOEHWNE

» IIpou3BOACTBO MEKKOHTHHEHTAJIBHBIX 0ALTHCTHYECKHX pakeT YP-100

OCOOEHHOCTH BHEIIHEMOJUTUIECKOTO TTPOTH-
BocTtosiHus CIIIA u CCCP B koHile 50-x — Havaie
60-X TOIOB MPOIIIOTO BeKa, pa3BepThiBaHue Coenm-
HeHHbIMM LllTaTramMy MaccoBoro nmpousBoacTBa (60-
Jsiee 900 myckoBbIX ycTaHOBOK) MBP tumos «Tutan- 1»,
«Tutan-2» 1 «MUHUTMEHT-1», CIIOCOOHBIX JTOCTa-
BUTbH siiepHbIe 3apsiibl 10 Tepputopun CCCP, mot-
peboBaIM OT COBETCKOTO PYKOBOICTBA TPUHSITHS
OTBETHBIX Mep. OIHUM M3 BaXXHBIX IIIarOB B 3TOM
HarpapieHuu ctajo noctaHosneHue LIK KITCC u
Cosera MunuctpoB Coro3a CCP or 30 mapra
1963 roga o pakere YP-100 pa3paGoTKu reHepaib-
Horo KoHcTtpyktopa B.H. Yenomess u peumieHue o
pa3BepTHIBAaHMM €€ IIPOM3BOICTBA Ha 3aBOJIE
M. M.B. XpyHnueBa B Ouiisix.

PakeTtHpiii komruieke YP-100 Borutotus B cede
PSII HOBBIX HAayYHO-TEXHUYECKMX M KOHCTPYKTOP-
CKUX pelIeHui. DTo A0KHA OblIa OBITh Majlorada-
puTHas (IO CPaBHEHUIO C MPEIBIIYIIMMUI) pakeTa,

Bbinucka ns npotokona N2 30
3acepaHusa CoBeTta o060poHbl Coto3a CCP
30 aHBapa 1963 r.

O co3panum B 1963-64 rr. MeXXKOHTUHEHTaJNIbHOro
paKeTHOro KOMrJiekca ¢ amnyJsibHOM pakeToun
M YNPOLLLEHHbIM LUAXTHbIM CTapTOM

Cornacurbces ¢ npegnoxeHnem Munucrepctea
0060poHbI (T.T. ManuHoBCKkuMii, 3axapoB, Bupo3oB)
0 Heo6xopumMocTu co3paHusa B 1963-64 rr.
aBTOMaTU3NPOBAHHOIO0 PaKkeTHOro KoMmnsekca

C ME@XKOHTUHEHTaJIbHOW aMnyJibHOW paKkeToun

M YNPOLLEHHbIM LUAXTHbIM CTapTOM.

MN.n. Npeaceparenb CoeBeta 060poHbl Colo3a CCP
— H.C. Xpywies

Extract from Minutes #30
of the USSR Defense Council meeting
January 30,1963

Concerning the development in 1963-1964
of an intercontinental missile system with
an ampulized missile and simplified silo launch

«... Accept the proposal of the Defense Ministry
(Malinovsky, Zakharov, Biryuzov) on the need for the
development in 1963-1964 of an automated missile
system with an ampulized intercontinental missile and
simplified silo launch.»

Chairman of the USSR

Defense Council
N.S. Khrushchev

»

MpeaycMaTpyBaroNiasl IIUTeIbHOE XpaHEHUE B 3a-
MPaBJEHHOM TOILJIMBOM COCTOSIHWM B BBICOKOW CTe-
MEeHU TOTOBHOCTU K 00€BOMY NMPUMMEHEHUIO (Yepes
HECKOJIbKO MUHYT MOCJIE TTOJyYEHMSI COOTBETCTBYIO-
1Ie/ KOMaH/IbI).

[lonobHOE pellleHue AOCTUTAIOCh 3a CYET
HCTI0JIb30BaHUS HOBBIX KOHCTPYKIIMOHHBIX MAaTePU-
ajJioB, BHYTpeHHel (LIeTbHOCBAPHOE MCIIOJIHEHUE
TOIUIMBHOTO TpaKTa) U BHEIIHEN (pa3MelleHnue pa-
KEThl B TEPMETU3UPOBAHHOM TPAHCIOPTHO-ITYCKO-
BOM KOHTEHEpe) aMITyIn3aluu.

JI7s TMOBBIIIEHMWST XUBYYECTH Kaxaas pakera
pa3Mellaiach B 3alIUIIEHHONW LIAXTHOW IMYCKOBOM
YCTAaHOBKE (OAMHOYHBINA CTapT), HAXOISIIEWcs Ha
3HAYUTEIbHOM ynanieHuu ot apyrux LUTTY v myHkTa
yIpaBieHUs: 60€BOTO PAKETHOTO KOMILIEKCa, C KO-
TOPOTO OCYHIECTBJISUIMCh KOHTPOJIb TEXHUYECKOTO
COCTOSIHMS PAKeT, IMMyCKOBBIX YCTAHOBOK W ITUCTaH-
LIMOHHOE YIIpaBJIeHUE MyCKaMu.
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Production of UR-100 ICBMs

The political confrontation between the United States
and the USSR in the late 1950s-early 1960s and the mass
production by the U.S. of ICBMs (a total of 900 plus),
such as Titan 1, Titan 2 and Minuteman 1 capable of
delivering nuclear weapons to the territory of the USSR,
forced the Soviet leadership to take countermeasures. One
of them was a decree of the CPSU Central Committee
and USSR Council of Ministers, dated March 30, 1963,
to launch the production of the UR-100 missile designed
by V.N. Chelomei at the Khrunichev Plant based in Fili.

The UR-100 missile system featured a number
of novel scientific, technical and design solutions.
It was intended as a small-size missile (compared with
the previous ones), capable of being stored fuelled for a
long time in high-alert status, and ready to be launched
at short notice.

The solution was achieved using advanced
construction materials and both inner and outer
ampulization, with the fuel circuit all-welded and the
missile stored in an airtight transport-launch canister.

For better survivability, each missile was deployed
in a hardened silo launcher (a single launch) at a
considerable distance away from the other silos and
from the missile system command post, which exercised
control of the technical condition of the missiles and
launchers and remote control of the launchers.

Expert teams headed by OKB-23 general designer
V.N. Chelomei, chief designer of the Fili-based Branch
#1 of OKB-23 V.N. Bugaisky, developers and makers
of systems and units for the UR-100 at the head of
V.P. Barmin, N.A. Pilyugin, V.I. Kuznetsov, S.A. Kosberg,
S.P. Izotov and V.A. Okunev, and many other well-
known engineers and scientists developed a combat
missile complex with the UR-100 intercontinental
ballistic missile, which became the forerunner of a whole
generation of missiles. Their production, commissioning,
placement on combat duty, warranty supervision and
maintenance have for decades been the responsibility
of the Khrunichev Plant and now the Khrunichev
State Research and Production Space Center under the
direction of M.1. Ryzhikh and A.I. Kiselev.

The first launch of the UR-100 missile was made under
a development flight test program in April 1965, two years
after the government issued the decree (March 1963) to
begin work on it. In July 1967, the missile system with the
UR-100 missile was made operational. In some years, the
number of the UR-100 ICBMs and their modifications in
service with the Strategic Missile Forces reached 1,000.

The UR-100 missile initially had a high upgrade
potential, which made it possible to create several
versions of the missile capable of carrying a variety
of warheads, including the MRV and MIRVed ones,
and penetrating ABM systems. The UR-100 is justly
considered to be one of the best series-built [CBMs of
its generation.
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YeunmusiMy KOJUTEKTUBOB, BO3TJIABIISIEMBIX TeHepaTbHBIM KOHCTpyKTopoM OKB-
23 B.H. YenomeeM, MIaBHBIM KOHCTPYKTOPOM CIIEIIMAIEHO CO3IaHHOTO B Duirsx
dwmama Ne 1 OKB-23 B.H. Byraiickum, pa3paboTYMKOB U cO3MaTeNieil CHCTEM U
arperatoB misg YP-100 Bo rmaBe c¢ B.I1. bapmuueiM, H.A. TlumoruHbiM,
B.U. KysnenoBsiM, C.A. Kocoeprom, C.I1. U30oToBbIM, B.A. OKyHEBBIM, IpyTUMU
M3BECTHBIMU MHXXEHEpaMH M YYeHBIMU OBUT CO3MaH 60eBOI PaKeTHBIN KOMILIEKC C
MBP YP-100, kxotopasi craja poaoHadYaJbHULIEH 1IEJI0r0 MOKOJEHUSI pakeT. A UX
MPOU3BOJICTBOM, Cllayeil B SKCILTyaTalllio, MOCTAHOBKON PAaKETHBIX KOMITJIEKCOB Ha
00€BO€E JIEXYPCTBO, TapAaHTUHHBIM HAaA30pOM U OOCITYy>KMBAaHWEM Ha MPOTSKEHUU
MHOTHUX JCCATUIETUI 3aHUMAIOTCS CIeIMaanCcThl 3aBoaa, a HeiHe — [KHITLL nm.
M.B. XpyHuueBa o pykoBojacTBoM aupektopoB M. U. Perkux u A.U. Kucenesa.
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TTocTaHoBIEeHUE 0 Havyase paboT o YP-100 6110 nMpuHATO B MapTe 1963 rona,
a yxe B amnipesie 1965 roma ObUT IpOM3BENeH € MePBBIif IycK mo mporpamme JIKU.
B utosie 1967 roma pakeTHBINA KOMITIEKC ¢ pakeToil YP-100 GbLT TPUHAT Ha BOOPY-
xeHue. B otnenbHbie ronbl obiee ynciao MBP YP-100 u ee Monudukaiuii B rpym-
nupoBke PBCH nocturano 1000 equnmir.

ITpu nmpoektupoBaHru YP-100 B KOHCTPYKIIMIO ObLIM 3aJI0XKEHBI TaKME BO3-
MOXHOCTH ITO MOAECPHU3ALMY, KOTOPBIE TTO3BOJIMIIN CHENIATh HECKOJIBKO €€ Bapu-
aHTOB, OCHACTUTD PA3IMIHBIMU OOCTOJIOBKAMMU, B TOM YMCIIE C PA3MEISTIOIIMMUCS
W C YIpaBIsSeMBIMU OOEBBIMU YacTSIMH, CITOCOOHBIMU TPEOAOJIECBATh CHCTEMBI
TTPO u T.n. Hemapom «coTka» cuuTaeTcsi OMHOM U3 Jyqiiunx cepuiitibix MBP cBoero
TIOKOJICHUSI.
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LlenTpansbHbivi Komutet KIMCC u CoBeTt Munnctpos CCCP
MocTtaHoBneHue ot 30 mapta 1963 r. N2 389-140 Mockea, Kpemnb

O co3paHum pakeTHoro komriekca YP-100

MpuaaBas 0co60 BaxHOe 3Ha4YeHUE BOoOpy)XeHuto CoBeTcKoilt ApMum paketamm
aMnyJsibHOro TMNa C YNPOLLEHHbIM LUAXTHbIM CTapToM, LleHTpanbHbiii KomuteT
KMNCC n Coeet MuHuctpos Coto3za CCP

MocTtaHoBANAIOT:

1. MpuHATL NpeaNoXeHuns... o paspaboTke B 1963-1964 ropax
aBTOMaTU3NPOBaHHOIO PakeTHOro KOMIJiekca ¢ yHuMBepcasbHbIM U3fenuem
YP-100 aMnynbHOro Tvna ¢ yrnpoLeHHbIM LWaXTHbIM CTapTOM CO C/ieAylowmMmMm
OCHOBHbIMU XapaKTepUCTUKaMMm:

HaunbGonbluag ganbHOCTb CTpenbobl 6e3 yuyeTta Bpawenusa 3emnm 11 000 km...

Pa3paboTky yHMBepcanbHoii pakeTbl YP-100 BecTu kKak B Ka4yecTBe
GannucTuyYeckoi pakeTbl AJ1 NOPaXeHUs HA3eMHbIX Liefleid, Tak U ans
NPOTUBOPaKEeTHOI 060POHbI CTPaHbI.

LeHTpanbHbivi Komutet KINMCC
CoseT Munuctpoe CCCP
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The Central Committee of the CPSU
and the USSR Council of Ministers
Decree #389-140

dated March 30, 1963

Moscow, Kremlin

Concerning the development of the UR-100 missile system

While giving important weight to arming the Soviet Army with ampulized missiles of a
simplified silo launch, the Central Committee of the CPSU and the USSR Council of
Ministers decree:

1. Accept the proposals ... for the development in 1963-1964 of an automated missile
system with the universal UR-100 missile of an ampulized type and a simplified silo
launch, featuring the following characteristics:

— maximum launch range without regard for Earth revolution — 11,000 km...

The UR-100 universal missile shall be developed both as a ballistic missile for use
against ground targets and for the antimissile defense of the country.

The Central Committee of the CPSU
and the USSR Council of Ministers
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Bnok XXPL, PA-0205, cocTtoawmii

n3 PA-0206 + PL-0207 pnsa BTOpOMA
cTyneHu paketbl YP-200

The RD-0205 liquid-propellant rocket engine
composed of the RD-0206 and the RD-0207
for the second stage of the UR-200 missile

XPAO PA-0203 (PA-0204)

AN nepeoi ctyneHu paketbl YP-200
The RD-0203 (RD-0204) liquid-propellant
rocket engine for the first stage

of the UR-200 missile

-4 Ctapt MBP YP-200
Mo nporpamMme JieTHO-
KOHCTPYKTOPCKMX UCTIbITaHWUA.
Kocmoppom BaiikoHyp
Launch of the UR-200 ICBM
under a development flight test
program. Baikonur cosmodrome

YEJIOMEW
Bnagumup Hukonaesuy
(1914-1984)

— . C 1959 . — reHepasbHbI KOHCTPYKTOP

L OKB-52, punmran KOToporo pa3MeLLaeTcs
B ®unsax. Moa ero pykoBoACTBOM
C034alTCs CNyTHUKN «[MoneTt-1»

u «Monet-2», MBP YP-100, YP-200,

PH «MpoToH», KoCMUYeckas KOHCTPYKLS
«Anmas», cTaBLlas OCHOBOW ons
opb6uTanbHbIX CTaHUMiA «CanoT».
JBaxnpbl lfepoin CoumanmucTniyeckoro
Tpyaa, naypeat JIEHUHCKOW 1
locynapcTBeHHbIX npemuin CCCP.
HarpaxpaeH naTtbto opaeHamm JIeHuHa,
opaeHom OkTAbpbCKON PeBonioLmmn

Viadimir N. CHELOMEI
(1914-1984)

From 1959, he was general designer

of the OKB-52 design bureau, which had a
branch in Fili. He headed the development
of the Polyot-1 and Polyot-2 satellites,

the UR-100 and UR-200 ICBMs,

the Proton LV, and the Aimaz space
station, which served as the basis for the
Salyut orbital stations. He was twice Hero
of Socialist Labor and the holder of the
Lenin and State Prizes of the USSR.

He was awarded five Orders of Lenin

and the Order of the October Revolution

~c LR

i
v

Mpencepnarenb CoBeta MunuctpoB CCCP A.H. KocbirmH (kpanHuii cneBa),
aupekTop 3UXa M.U. Pbxux (Tpetuii cnesa) 3a o6Ccy)xaeHMeM nepcrnekTus
pa3BuTUSA 3aBoja

Chairman of the USSR Council of Ministers A.N. Kosygin (leftmost) and Khrunichev Plant
Director M.l. Ryzhikh (third left) discuss the plant’s development prospects
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Cxembl LHaxXTHOM nyckoBoi yctaHoekn MBP YP-100

pa3paboTku KoHCTPpyKTOpPCKOro 610po 06LEero MalMHOCTPOEHUs!
Cross-sectional view of the silo launcher of the UR-100 ICBM
developed by the Design Bureau for General Engineering
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PbIDKUX
Muxann UBaHoOBUY
(1910-1982)

Ha 3aBoge N2 23 B dunaxc 1942 .

B 1961-1975 rr. — aupekTop 3MXa. MNpu Hem
BbIMYLLEHbI: rA30TyPOVHHBLIE BEPTONETL — Mu-6,
Mu-8; MBP YP-100, YP-200, YP-500;

PH «[MpoToH-2,-3,-4»; pag, nMaoTUPYEMbIX CTaHLNIA
«CanoT»; MEeXMNIaHETHbIE aBTOMATUYECKME
cTaHumn «JlyHa-1-24», «<BeHepa-1-9», «Mapc-2—7».
lepoin Coupannctmnyeckoro Tpyna, HarpaxaeH
Tpems opaeHamu JlIeHnHa n opaeHom OKTAOPbLCKOM
Pesonounn

Mikhail I. RYZHIKH
(1910-1982) \

He worked at Plant #23 in Fili since 1942. MepBas ctyness MBP YP-100
Between 1961 and 1975, he was the director The first stage of the UR-100 ICBM
of the Khrunichev Plant. In those years, the plant

manufactured the Mi-6 and Mi-8 gas-turbine

helicopters; the UR-100, UR-200 and UR-500

ICBMs; the Proton-2, Proton-3 and Proton-4 launch

vehicles; a family of the Salyut space stations; and

the Luna-1to 24, Venera-1 to 9 and Mars-2 to 7

interplanetary automatic stations. Hero of Socialist

Labor, awarded three Orders of Lenin

and the Order of the October Revolution

XXPA, PA-0233 (PA-0234) XXPAO, PA-0216 (PA-0217) pnga XXPA PA-0235 + PA-0236

ANS nepBoi ctyneHn paketbl YP-100 nepeoi ctyneHu paketbl YP-100 ANS BTOpoW cTyneHu paketbl YP-100

The RD-0233 (RD-0234) liquid-propellant rocket The RD-0216 (RD-0217) liquid-propellant rocket The RD-0235 + RD-0236 liquid-propellant rocket
engine for the first stage of the UR-100 missile engine for the first stage of the UR-100 missile engine for the second stage of the UR-100 missile

\/ \/ \/
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MakeT MBP YP-100 Kak BbICTaBO4YHbIiA 3KCNOHAT TpaHcnopTupoBKka KoHTeliHepa ¢ MBP YP-100 n3s xpaHunuwia 60eBbixX pakeT
B 0AHOM n3 nomelyeHuin HMO mawmHocTpoeHus K LUIAXTHOW NYCKOBOW yCTaHOBKe
Mockup of the UR-100 ICBM on display at NPO Mashinostroeniya The UR-100 ICBM transported in a canister from a missile storage facility

to a silo launcher

YcTtaHoOBKa »
KOHTEenHepa
c paketou YP-100
B LLUAXTHOE
nyckoBoe
YCTPOMCTBO
B OAHOM
N3 paKeTHbIX
yacTteit PBCH
Installation
of a canister with the
UR-100 missile into
a silo at one
of the units of the
Strategic Missile
Forces

MBP YP-100H Ha MOHTaXHbIX TeJIe)XXKax B Liexe 3aBoga —
BUJ, CO CTOPOHbI 6/10Ka ABUraTenei Nnepeoi CTyneHun

The UR-100N ICBM on assembly trolleys in the plant’s workshop —
view from the first stage engine block

P
Ve

MBP YP-100H B uexe 3aBoaa B KOHTEMHEpPEe C OTKPbITON KPbILLKOW —
BUJ, CO CTOPOHbI FOJIOBHOW 4YacTu

The UR-100N ICBM in the plant’s workshop in a canister with an open lid —
view from the missile head
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BYFAUCKUN
Buktop Hukudpoposuy
(1912-1994)

B 1960-1973 rT. — maBHbIi KOHCTPYKTOP 1 PYKOBOAUTESb
dunmnana N2 1 OKB-52 B Punisix (Takoe Ha3BaHve NPUCBOMIN
OKB-23 nocne BroyeHus ero B coctaB OKb-52 Yenomes).
Mom ero pykoBoACTBOM B Punsix BeNncb paboThbl Mo
cospaHnio MBP YP-100, npoektupoBaHue YP-500,

(B ABYXCTYyMNEeH4YaTOM BapuaHTE BblBEsIa HAa OPOUTY
TSDKENbIV CNYTHUK «[1POTOH-1»). cTaHumu «CanioT».
Tpwxapl naypeat locyaapcteeHHor npemuun CCCP.
HarpaxgeH opaeHamu JleHmHa (aByms), KpacHom
3Be3abl (ABYMS) 1 Ap.

TN Y onw

Viktor N. BUGAISKY
(1912-1994)

In 1960-1973, he was the chief designer and head of Branch
#1 of the OKB-52 design bureau in Fili — the name given to
OKB-23 after it joined the Chelomei-headed OKB-52.
During his tenure in Fili, the design bureau developed the
UR-100 ICBM and the UR-500 missile whose two-stage
modification put into orbit the Proton-1 heavy satellite.

He was three times awarded the State Prize of the USSR,
as well as two Orders of Lenin, two Orders of the Red Star
and other decorations
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-« KoMaHAHbBIN NYHKT LWWAXTHOro Tuna
B Liexe 3aBo4a-u3rotoButens
Silo-based command post
in a workshop of the producing plant
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3anyck MBP YP-100 no nporpamme

NEeTHO-KOHCTPYKTOPCKUX UCTbITaHWUI
Launch of the UR-100 ICBM

under a development flight test program

FeHepanbHbIv KOHCTPYKTOP B.H. Yenomen
Ha BaiikoHype Ha TpUGyHe MUTUHra,

NOCBALWEHHOro oqHOMy U3 yCcneLwHbIX 3anyCcKkoB

MBP YP-100 no nporpamme
NEeTHO-KOHCTPYKTOPCKMX UCTbITAaHUM
General Designer V.N. Chelomei attending

a rally in Baikonur following a successful launch

of the UR-100 ICBM under a development
flight test program

ROCKET PRODUCTION
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MBP YP-100 HYTTX

(c paspengowenca ronoBHomn
4YacTblo C HaBegeHueM 60eBbIX
GJI0KOB MO LiefiiM) B LUaXTHOM
NMYyCKOBOW YCTaHOBKeE.
PucyHok KB «Caniot»

The UR-100NUTTKh ICBM

(with multiple independently
targetable reentry vehicles)

in a silo launcher.

Image contributed by

the Salyut Design Bureau
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KWCENEB Anatonuit UBaHOBUY

3amectutens avpektopa 3MXa no akcnnyatauum (1968)

Anatoly I. KISELEV

Deputy Operation Director of the Khrunichev Plant (1968)

BepxHsis 4acTb TPAHCMOPTHO-MYCKOBOro

KoHTenHepa MBP YP-100 ="
Upper part of the UR-100 ICBM
transport-launch canister

-4 YcTaHOBKa JIErkow 3aluTHON 3arnyLikKm
Ha KoHTelHep ¢ MBP YP-100
nepep npoBeAeHNEM ee 0CMOTpa
1 npocdpunakTMyeckux padéor
B oaHoM u3 gusnsuii PBCH
Installation of a light protective plug
on a canister with the UR-100 ICBM A
before its maintenance inspection AexypHas cMeHa oaHown u3 Yacteii PBCH
at a division of the Strategic Missile Forces Duty shift in a unit of the Strategic Missile Forces




A

MeXKoHTUHeHTanbHble pakeTsl PBCH B my3ee
OAHOW U3 paKeTHbIX YacTen

ICBMs of the Strategic Missile Forces

in the museum of a missile unit

BepXxHsis 4acTb TPAHCMOPTHO-MYCKOBOro »
KoHTeiiHepa MBP YP-100
Upper part of the UR-100 ICBM
transport-launch canister

ROCKET PRODUCTION
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ObAYEHKO Opuii Bacunbesuy
(1928—-1985)

3amectutens reHepanbHoro KoHeTpykTopa Kb «Canior»
(1965—1985). Jlaypear JleHuHckoi npemum

Yuri V. DYACHENKO
(1928-1985)

Deputy General Designer of the Salyut Design Bureau
(1965-1985). Holder of the Lenin Prize

Ha LleHTpanbHOoM komaHgHOM nyHkTe PBCH
At the Central Command Post of the Strategic Missile Forces

KoHTponbHbii nyck MBP YP-100H no npoaneHunio rapaHTUMHOro CpoKa 3Kcnjiyatauum pakeTbl
Test launch of the UR-100 ICBM with a view to extending the missile’s warranty period

y \/
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-4 PacnopsixeHue lNMpaButenbcTBa Poccuiickoii depepauum N2 2349-P
ot 16 pekabpsa 1992 r., r. MockBa

1. Bo3n10XXuTb Ha MaLLMHOCTPOUTENbHbIN 3aBoa MMeHu M.B. XpyHuueBa npoBeaeHue pabor
no co3aaHuio Ha 6a3e cTpaTern4yecknx 6anINCTUYECKUX pakeT, USroTOBJIEHHbIX

3TUM 32BOAO0OM U NOAJIeXaLUUX IMKBUAALMU B CBSI3M C COKPaLLLEHMEM CTpaTernieckux
HacTynateJsibHbIX BOOPY>XE€HUW, pakeT-HocuTenen (Ang 3anyckoB KOMMeEp4eCKnx
KOCMMYECKUX annapartoB).

2. ...npeactasutb B MpaButenbcTBo Poccuiickoi deanepaumv npeanoxeHus

0 cTpouTEeNnbCTBE Ha KocMmoapome lNMneceLk cCTapToOBOro KOMMJekca aJis 3anyckos
KOMMeEep4eCcKMX annapaTtoB C UCMOJIb30BaHUEM paKeT-HocuTenei, Co3aaBaeMbiX
MaLUMHOCTPOUTESIbHLIM 3aBOA0M MMeHn M.B. XpyHnyeBa Ha 6a3e cTpaTermieckmx
6anancTUYECKUX paker...
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MN.n. YepHoMbIpAVH

Government of the Russian Federation Decree #2349-R
dated December 16, 1992, Moscow

1. Entrust the Khrunichev Engineering Plant with the task of developing launch vehicles for launching
commercial spacecraft, on the basis of strategic ballistic missiles made by the plant and subject to
liquidation pursuant to strategic offensive arms reductions.

2. ... Submit proposals to the Government of the Russian Federation for building a launch facility at the
Plesetsk cosmodrome for launching commercial spacecraft using launch vehicles developed by the
Khrunichev Engineering Plant on the basis of strategic ballistic missiles...

Chernomyrdin

MNMoaroToBka K cOopke pakeTbi-HOCUTENS «POKOT» B LLexe pakeTHO-KOCMUYECKOro 3aBoaa
FKHML um. M.B. XpyHuueBa. Ha nepeaHeM nnaHe — pa3roHHbliii 6510k «Bpus-KM»
Paketa-Hocutenb «PokoT» Ha kocmogpowme Mneceuk Rokot launch vehicle prepared for assembly in a workshop of the Space Rocket Plant of the
Rokot LV at the Plesetsk cosmodrome Khrunichev State Research and Production Space Center. The Briz-KM upper stage in the foreground
\j \j
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» Pakera-nocurens «IIporon»

PaGoThl MO TIPOEKTUPOBAHUIO PAKETHI-HOCUTEIIST
TspKenoro kKimacca YP-500 (co craproBoit maccoid
6oJbiie 500 T), TOJYYMBILIEH BIOCISACTBUM Ha3BaHUE
«[TpoToH», Havamck eire BecHou 1961 roma B hmmm-
agre Ne 1 [IKBM (Ha Teppuropum 3aBozia B Puiisix) 1o
WHMIMATUBE 1 o pykoBoacTeoM B.H. Yemomes. [pu
5TOM TIPOEKTUPOBIIVKY WCXOMWIIM U3 OCHOBOITOJIAra-
JOITIETO ITOJIOXKEHUS O TOM, UTO BCE TJIAaBHBIC TEXHOJIO-
TMIECKUE ¥ COOPOTHEIE OTTEPAIY OYIyT BBITIOJTHSATHCS
3aBogoM uM. M. B. XpyHuueBa, oH, 10 CyTH, OyIeT MO-
HOIOJIbHBIM TPOM3BOIUTEIIEM 3TOT0 HOBOTO HOCH-
TeJIsl, BBITYCK KOTOPOIo C CaMOro Havyajia IUIaHUpO-
BaJICs KaK KPYIMHOCEPUITHOE, MaCCOBOE MTPOM3BOCTBO.

B ocHOBY KOMITOHOBKM PaKeTHI-HOCHUTEJISI JIeTJIa
IMaKeTHasl CXeMa, KaXJIbIii 13 OJJIOKOB KOTOPOW MOT
OBbI OBITH AOCTABJIEH IO KEJIE3HOW JTOpore Ha Koc-
MOJPOM, TO€ NMPU MUHUMAJIBHOM 00BEME COOPOY-
HBIX pabOT Ha TEXHUYECKOM KOMIDIEKCE 3aBepla-
JIaCh IOITOTOBKA PaKeTHI K 3armycKy. [1pu kaxytmeicst
MPOCTOTE TEXHUIECKUX PEITEHNI KOHCTPYKIIUIA, OT-
JIEJIbHBIX OOPTOBBIX CUCTEM, OJIOKOB, 3JEMEHTOB
ObLT OOecrie4eH BBICOKMI YpPOBEHb HAJEXHOCTU
BCEro M3JAeAusl. DTOMY CIOCOOCTBOBAJ BBICOKUIA
WHTEJUIEKTYaIbHBINA TTOTEHIIMA KaK CaMHUX pa3pa-
OOTYMKOB, TaK U BOIISAIINX B KOOIEPAITUIO IO CO-
3MAHUIO0 PAKETHI-HOCUTEIIST ONBITHBIX KOJJICKTUBOB:
KB sHepreTnueckoro MalmHOCTPOEHUS BO TJIaBe C
B.I1. [tymko — gBUraTe v MepBOM CTYIEHU; BOPO-
Hexckoro Kb xuMaBTOMaTWKM (IJIaBHBIM KOHC-
tpykTop C.A. Kocbepr, a Briocienctsuu A.Jl. KoHo-
MaToB) — JIBUTaTeJX BTOPOW W TPEThEU CTYyIMEHEM;
HUW aBromaTuku 1 mpuOOpOCTpoeHUs (TJIaBHBIN
koHcTpykTop H.A. TMuwmorun) u OKDB 3aBoma
«KommyHap» (m1aBHbIN KoHCTpyKTOp JI.B. banarios) —
cuctemsbl ynpapieHus:; Kb o0lero MammHocTpoe-
HUS (1aBHBIA KoHcTpykTop B.I1. BapmuH) — crap-
TOBBII KOMILJIEKC. TeXHUYECKUI KOMIUIEKC pa3pa-
GaThIBaJICS KOOTIepaIueil TpeAnpusITHiA BO TJIaBe C

. L
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dummanom No 2 IIKBM (riaBHBIIT KOHCTPYKTOD
B.M. Bapsiiies).

B cB#131 ¢ HEOOXOAMMOCTBIO HAYaTh JIETHBIE KCTIbI-
TaHWs HOBOM pakeThl B 3aJJaHHBIE CPOKU (B COOTBETC-
tBUM ¢ [Tocranosnenuem LIK KITCC u CM CCCP —
B 1965 romy) GbITO IPUHSITO PEIIEHUE OCYIIIECTBUTH €€
MEepBbIE MTYCKU B ABYXCTYIIEHYaTOM BapuaHTte. K aTomy
BpeMeHM Ha balikoHype yxe Obuii co3maHbl MUK
(rmormanka 92/1) W BBICOKOABTOMATHU3WPOBAHHBIM
CTapTOBBIN KOMIUIEKC (TTomanka 81).

16 mronst 1965 roma ¢ KOCMOApPOMa COCTOSLICS
TEPBBIA  YCHIENIHBIA  CTapT  PaKeThI-HOCUTES
YP-500, koTopas BbIBeJia HA OKOJIO3EMHYIO OPOUTY
HAayYHYI0 KOCMHUYECKYIO CTaHIu <«[IpoToH-1».
B utonie Toro xe 1965 roma GbLTO IIPUHSTO pPelIeHUE
O CO3JaHUM TPEXCTYNMEHYAaTOro BapuMaHTa PaKeThl
VP-500, monyuusiieit mmpp YP-500K (kocmuyec-
Kas). 3amaHue ObUIO BBITIOJHEHO 3a iBa rofa. 3a 3To
Xe BpeMs (B COOTBETCTBUM C TEM XK€ MOCTaHOBJIE-
HueM) B Kb C.I1. Koponesa 1ist HOBOil pakeThl ObLI
pa3paboTaH pa3roHHBII 0JI0K /1.

N yxxe 10 mapra 1967 roma miepBoit TpeXCTyIeH-
yarou pakeToit YP-500 ¢ pasroHHbIM 6;10KOM [ OBLI
BBIBEICH Ha OpOUTY KOCMMYECKUii armapaT «Koc-
Moc-146». Dta mata M cUMTAETCS THEM POXKICHUS
pakeTbl-HOocutens «I[Iporon K», ¢ momolibio KoTo-
poii ObUIM 3amylIeHbl KOCMUYECKUE armaparhbl ce-
puu «30H1», «JIyHa», «Mapc», «KocMoc»; moroBpe-
MeHHBIe oonTaeMble craHIy «CamroT- 1» — «CamoTr-7»,
OpOUTATTEHEIN KOMITIEKC « MUp» ¥ €T0 MOIYJIN, KOC-
MHUYecKre Moayau MexXnyHapoaHONH KOCMUYECKOW
CTaHUMU «3apsh» U «3BE3a».

B 1996 romy «I1poToH K» BolIen B 4MCIIO paKeT-
HOCUTEJIeH, TIPUHATHIX IS KOMMEPYECKUX 3aIryc-
KOB 3apy0eXXHBIX KOCMUYECKUX ammnaparoB. Tem ca-
MBIM ObITa OTKpBITA HOBasl CTPaHUIIA B WUCTOPUU
9TOM YHUKAJIbHOW PaKEThl, SKCILTyaTallus KOTOPOM
npoaorKaeTcs yxe 0osee 40 JeT.

PakeTta-Hocutens YP-500 (B AByXCTyneH4aToOM
BapunaHTe) C KOCMUYeckon ctaHumemn «MpoToH»
Ha CTapTOBOM NO3ULUN Nepea NepebiM MNYCKOM.
Kocmoppom BaiikoHyp, nnowagaka 81, 1965r.
The UR-500 LV (in a two-stage version) with the Proton
spacecraft on a launch pad before the first launch.
Baikonur cosmodrome, Site 81, 1965

Proton Launch Vehicle

The development of the UR-500 heavy launch vehicle
(withalaunch weight of over 500t), subsequently designated
Proton, began in the spring of 1961 at Branch #1 of the
Central Design Bureau of Machine-Building at the
premises of the plant in Fili. The developments efforts,
initiated and headed by V.N. Chelomei, rested on a
fundamental principle that the Khrunichev Plant would
carry out all major technological and assembly
operations. Actually, the plant was intended as the
monopoly producer of the new launch vehicle scheduled
for large-scale production.

The LV layout was based upon a stack-type scheme:
each unit could be shipped by rail to a cosmodrome
where the preparation of the LV for a launch could be
finalized, with a minimum assembly work done. Despite
the seemingly simple technical solutions of the LV’s
onboard systems, units and elements, the LV proved to
be highly reliable. The success was due to the high
intellectual potential of the designers and the
experienced development teams that joined their efforts
for developing the launch vehicle. The cooperating
enterprises included the Energomash Design Bureau
headed by V.P. Glushko in charge of the first-stage
engines; the Voronezh-based Khimavtomatika Design
Bureau (chief designer S.A. Kosberg and later
A.D. Konopatov) — second and third stages engines; the
Research Institute of Automation and Instrument-
Building (chief designer N.A. Pilyugin) and the
Experimental Design Bureau of the Kommunar Plant
(chief designer L.V. Balashov) — control systems; and the
Design Bureau for General Engineering (chief designer
V.P. Barmin) — launch facility. The engineering and
service facilities were developed by a group of enterprises
led by Branch #2 of the Central Design Bureau
of Machine-Building (chief designer V.M. Baryshev).

In line with the need to start flight tests of the new
rocket within the timeframe set by the Central
Committee of the CPSU and the USSR Council of
Ministers in their resolution of 1965, a decision was
made to make the initial launches using a two-stage
version of the rocket. By that time, an assembly-and-
test building (Site 92/1) and a highly automated launch
complex (Site 81) had already been built at the Baikonur
cosmodrome.

On July 16, 1965, the first successful launch of the
UR-500 LV was made from the Baikonur cosmodrome.
The launch vehicle injected the Proton-1 research space
station into orbit. In July of the same year, a decision
was made to develop a three-stage version of the
UR-500, designated UR-500K. It took two years to
develop the rocket. Over the same period (in keeping
with the aforementioned resolution), the design bureau
headed by S.P. Korolev developed an upper stage,
designated D, for the new LV.

On March 10, 1967, the first three-stage UR-500 LV,
fitted with the D upper stage, successfully orbited the




Kosmos-146 satellite. This date is considered the birthday
of the Proton-K LV which subsequently launched
spacecraft of the Zond, Luna, Mars and Kosmos series,
the Salyut-1 and Salyut-7 long-duration space stations,
the Mir orbital station and its modules, and the Zarya and
Zvezda space modules for the International Space
Station.
In 1996, the Proton-K was included in a list of launch
vehicles to be used for launching foreign commercial
satellites. The event opened a new page in the history of

this unique rocket, which has been in service for more
than 40 years.
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LlenTpanbHbii KomuteT KIMCC n CoBetr Muhuctpoe CCCP

NMOCTAHOBJIEHUE

ot 29 anpens 1962r.,
N2 409-183, MockBa, Kpemnb

O paspaboTke pakeTbl YP-500

B uensix cospgaHms 60eBbIX pakeT CTpaTerm4eckoro Ha3zHa4eHus,
...M paKkeT-HOCUTEeNEeNn ANis THKesbIX CNYTHUKOB BOEHHOro Ha3Ha4YeHUsl, KOTopblie
MOrYT ObITb... UICMOJIb30BaHbI AJ19 AaJIbHEWLLNX UCCIIef0BaHUA U OCBOEHUS

KOCMMWY€ECKOro NpocTpaHcTBa, LleHTpanbHbiii KomuteT KMCC n CoBet MnHuctpos
Coroza CCP MOCTAHOBJIAIOT:

1. MpuHATbL NpeaioXXeHue... 0 pa3paboTke MOLLHOW TpexcTyneH4YaTomn
yHUuBepcanbHou pakeTbl YP-500 B Tpex BapuaHTax: 60eBoit op6uTanbHou, 60eBoi

0anNMCTNYECKON MEXKOHTUHEHTaNIbHON U paKeTbl-HOCUTENIi KOCMUYECKUX
0OGBbEKTOB...

...12. Komuccum Npeaumpuyma Coseta Muunctpos CCCP no BO€HHO-
MPOMbILLIEHHbIM Bonpocam... npeactaeutb B LK KMCC Heo6xoanmMblie

npeanoXXeHus, UCXOAA U3 TOro, 4To co3paHue paketbl YP-500 siBnsietcsa
BaXHeuLein rocyaapCcTBEeHHON 3apa4€en.

LleHTpanbHbii KomuteT KINCC
CoBeT MuHnuctpos CCCP

Central Committee of the CPSU and USSR Council of Ministers

RESOLUTION

#409-183
dated April 29, 1962
Moscow, Kremlin

On the Development of the UR-500 Missile

With a view to developing strategic combat missiles ... and launch vehicles for heavy
defense satellites which can be ... used for further studies and exploration of the outer
space, the Central Committee of the CPSU and the USSR Council of Ministers DECREE:
1. To adopt a proposal ... for developing a powerful UR-500 three-stage universal missile
in three versions: a combat orbital missile, a combat intercontinental ballistic missile,
and a spacecraft launch vehicle ...

... 12. The Commission on Defence Industry Problems of the Presidium of the USSR

Council of Ministers ... shall present respective proposals to the Central Committee of the

CPSU, proceeding from the fact that the development of the UR-500 missile is a top-
priority state task.

Central Committee of the CPSU
Council of Ministers of the USSR
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-4 B cO60pPOYHOM LieXe paKeTHO-
KOCMMY€ECKOro 3aBoaa
Assembly shop at the Space
Rocket Plant

ROCKET PRODUCTION

KAPPACK Bnapumup KoHCTaHTUHOBMY
(1928—-2004)

MepBbiit 3aMECTUTENb FEHEPANIBHOTO KOHCTPYKTOpA

Kb «Canior» (1964—2004).

Jlaypear JleHnHckoii npemuu, FocyaapcTBEHHON NPEMUM
CCCP, npemum lMpasutensctea PP B 06nacTv Hayku

1 TEXHUKM

Vladimir K. KARRASK
(1928-2004)

First Deputy General Designer of the Salyut Design Bureau
(1964—-2004).

Holder of the Lenin Prize, the State Prize of the USSR

and the Prize of the Russian Federation Government

for Achievements in Science and Technology

TUMM Anppeit AnekcaHapoBuY

nasHbIit TexHonor 3uXa (1963-1977).
Jaypear l'ocymapcTeerHoi npemun CCCP

Andrei A. TIMM

Chief Technologist of the Khrunichev Plant (1963-1977).
Holder of the State Prize of the USSR
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TPY®AHOB HOpuii Hukonaeeuy

nasHbIi Bepywmii koHcTpykTop Kb «Cantor» (1962—1969).
Jlaypear JleHnHckoii npemum

Yuri N. TRUFANOV

Chief Designer of the Salyut Design Bureau (1962-1969).
Holder of the Lenin Prize

Co3patenu pakeTHOW TeXHUKU — rnaBHbli KOHCTPYKTOP PH «MpoToH»

B.H. Yenomeii u paspaboTtunk cuctembl ynpaeneHusa PH «MpoTtonw» H.A. MuniornH
i Rocket developers — chief designer of the Proton LV V.N. Chelomei

and designer of the Proton LV control system N.A. Pilyugin

MAP®EHOB Muxaun Maenosuy

3amectutenb rnaHoro TexHonora 3uXa (1960—1984).
Jlaypear l'ocynapcTeeHHoii npemun CCCP.

Mikhail P. PARFENOV

Deputy Chief Technologist of the Khrunichev Plant (1960-1984).
Holder of the State Prize of the USSR
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Kopnyc nepBoii cTyneHu Ha IMHUM cOopku pakeTbi-HOcUTens «MpoToH» KoHTponbHble NpoBepKu ABUraTens
The first stage case on the assembly line of the Proton LV nepeoi cTyneHu pakeTbli-HocuTensa «MpoToH»

B Liexe 3aBoga-u3rotosurtens geurarenei PA-253
HMO «3Hepromaiu» nm. akagemuka Myuwko

Control checks of the Proton LV first-stage engine

in a workshop of the RD-253 engine-producing plant of the
Glushko Research and Production Association for Power
Engineering

-« MoHTax annapartypbl, NpOBEpKa U NoAroToeka
3JIeMeHTOB nepBoﬁ CTYyrNneHun pakeTbl-HOCUTENd
«MpoToH» K cOOpKe B GJIOK NepPBOi CTYMEeHM B Liexe
pPakeTHO-KOCMUYECKOro 3aBoaa
Installation of equipment, testing and preparation
of the Proton first-stage engine components for assembly
into the first-stage unit in a workshop of a Space Rocket

Plant
=D
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XASAHOBWM Mpuropuii AGpamoBuy

InasHbiii koHcTpykTOp KB «Cantot» (1994—2002)

Grigory A. KHAZANOVICH

Chief Designer of the Salyut Design Bureau (1994-2002)

CJINBUH Butanuii Hukonaeeuy

HauanbHuk uexa okoHuaTenbHoi coopku 3uXa (1965—1976)

Vitaly N. SLIVIN

Shop Superintendent of the Khrunichev Plant
Final Assembling Department (1965—1976)

MoaroToBka KOpPNycoB ABuraTenei nepeoii CTyneHu
pakeTbl-HOcuTens «MpoToH» K c6opke

Preparation of Proton first-stage engine cases

for assembly

=i

Mepeas ctyneHb «[poToHa» B cOOpe C LUeCTbIO XUAKOCTHbIMU

pakeTHbiMu Asurarenavu PL1-253 B uexe pakeTHO-KOCMUYECKOro 3aBoaa
FKHIMLW vm. M.B. XpyHnyeBa

The first stage of the Proton LV assembled with six RD-253 liquid-propellant rocket
engines in a workshop of the Space Rocket Plant of the Khrunichev State Research
and Production Space Center

3aBepLualowme onepauum no NoAroToBke 6s10Kka NepBoil CTyneHu
pakeTbl-HOcuTens «[MPoToH» K CTbIKOBKE C 6JIOKOM BTOPOW CTyneHu
Final operations to prepare the first-stage unit of the Proton LV

for mating with the second-stage unit
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- BM6ponpquoc1'Hb|e MUCNbITaHUA ABUraTesibHOro ortceka
BTOPOIA CTyneHun pakeTbi-HOocuTtens «MpoToH» B nabopatopun
LI,eHTpaanoro Hay4YHO-UccsieaoBaTesibCKOro MHCTUTyTa
mawmHocTpoeHnus (UHUUmaw, r. Kopones)

Vibration survival tests of the engine compartment
of the Proton second stage in a laboratory of the Central Research
Institute of Machine-Building (Korolev)

XXuakocTHoi pakeTHbi aeuratens PA1-0210 pa3paboTku

- ""45.‘3_;.‘; = KOHCTpYyKTOpPCKOro 610p0 XMMU4eCKoi aBTOMaTUKU
. m’-"' o (KBXA, BopoHeXx) ansa BTOpOii CTyneHu pakeThi-Hocutens «MpoToH»
~— - :J-"__':-*;_; ey The RD-0210 liquid-propellant rocket engine designed by the Voronezh-based
= = Khimavtomatika Design Bureau for the Proton LV second stage
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-4 Bropas ctyneHb «[IpoToHa» B LieXe pakeTHO-KOCMUYECKOro 3aeoaa
FKHIMLUW vm. M.B. XpyHnuyeea. Bua co CTOpoHbl aABuratenen

The second stage of the Proton LV in a workshop of the Space Rocket
Plant of the Khrunichev State Research and Production Space Center.
View from the engines

BTopas ctyneHb pakeTbi-HocuTens «MpoToH»

Ha IMHUK COOPKM NPUCTLIKOBaHA K MEPBO CTYMEHU
The second stage of the Proton LV on the assembly line
is mated with the first stage

\/

B ogHoOM 3 nabopaTtopuii pakeTHO-KOCMUYeCKOoro sasoga »
In a laboratory of the Space Rocket Plant =




A
OTnmBeka pgetanen B Ky3HEe4YHOM Liexe
Casting equipment components in a forge shop

HOAEJNIbMAH
fAkoB Bopucosuy
(1906—2002)

[naBHbIi KOHCTPYKTOP

Kb «Cantot» (1981—1984).
Jlaypear ['ocymapcTBEHHOM
npemun CCCP

Yakov B. NODELMAN
(1906-2002)

Chief Designer of the Salyut
Design Bureau (1981-1984).
Holder of the State Prize

of the USSR

BPUTKOB
Bopwuc leoprueBny
(1920-1974)

[naBHbIiA KOHCTPYKTOP 3MXa
(1957-1974)

Boris G. BRITKOV
(1920—1974)

Chief Designer of the Khrunichev

Plant (1957-1974)
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A

Bnok XnaKkocTHOro paketHoro aeurarens P-0212

B coctaBe P[1-0213 + PA1-0214 ang TpeTbei CTyneHn
pakeTbi-HocuTens «MpoToH» (pa3paboTunk — KEXA)
The RD-0212 liquid-propellant rocket engine unit
composed of the RD-0213 and RD-0214 for the third stage
of the Proton LV (developed by the Khimavtomatika
Design Bureau)
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neis-3

AEPMU4EB lenHapuit iMutpueBny
Inasbiit cneumnanuct Kb «Cantor» (1994 — no H/s).
Jlaypeart ['ocynapctseHHoii npemmun CCCP

Gennady D. DERMICHEV

Chief Specialist of the Salyut Design Bureau (since 1994).
Holder of the State Prize of the USSR

-4 CO0opkKa rmpocTabunausaMpoBaHHoM naaTpopmMbl —
OCHOBHOIO 3JIeMEHTa CUCTEMBbI YNPaBiieHUs PaKeTbl-
HocuTens «MpoToH» — B na6opatopuu HMO aBTOMaTnKn
n npuéopocTtpoeHnsa um. H.A. NMunioruHa
Assembly of a gyrostabilized platform, a key element
of the Proton LV control system, in a laboratory
of the Pilyugin Research and Production Association
of Automation and Instrument-Building

f| < 3aknouuTtenbHble onepauum NoAroToBKM K CTbIKOBKE
TpeTbeu cTyneHu pakeTbli-Hocutens «MIpoToH» B Lexe
pakeTHO-KocMuyeckoro sasoga NKHIML,

M. M.B. XpyHuuyeBa

Final operations to prepare the third stage of the Proton LV

for mating in a shop of the Space Rocket Plant

of the Khrunichev State Research and Production Space Center
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CGopka pakeTbl-HocuTens «MpoToH»

B COOPOYHOM LieXe pakeTHO-KOCMUYECKOro 3aBoAa
Assembly of the Proton LV in an assembly workshop
of the Space Rocket Plant

A
OGTeKaTesib KOCMUYECKOI FOJIOBHOM YacTU Ha JIMHMM COOPKM B LiIEXe paKeTHO-KOCMUYECKOro 3aBoaa
Payload section fairing on the assembly line in a workshop of the Space Rocket Plant
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06Kt BUa, cO0POYHOrO Liexa pakeTHO-KOCMUYECKOro 3aBoaa
General view of an assembly workshop of the Space Rocket Plant

-4 PakeTta-Hocutesnb «[IpOTOH»
B Liexe pakeTHO-KOCMMU4YEeCKOoro 3aBoaa
(BUA CO CTOPOHbBI FOJIOBHOFO OGTEKaTens)
The Proton LV in a workshop of the Space Rocket Plant
(view from the nose fairing)
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KAJIUHWUH
AHatonuii AnekceeBuny

s ST 3amecTuTenb reHepanbHoro aupektopa MKHIL, —

- [LMPEKTOP pakeTHO-KocMuyeckoro 3asofa (1994—2004).
- Jlaypeat npemun MpasutenscTaa PO B 06nactu Hayku

- 1 TEXHUKM.

Anatoly A. KALININ

Deputy Director General of the Khrunichev State Research and
Production Space Center — Director of the Space Rocket Plant
(1994-2004).

Holder of the Prize of the Russian Federation Government

for Achievements in Science and Technology

A
B opgHoii ns naboparopwuii FKHML, um. M.B. XpyHuyeBa
In a laboratory of the Khrunichev State Research and Production Space Center

BLIBM «Bucep-3» cuctemMbl ynpaBneHuUs pakeTbi-Hocutens «MpoToH»
The Biser-3 onboard computer of the Proton LV control system

CteHpaoBas oTpaboTKka cCMCTEMbI yNpaB/ieHUs pakeTbl-HocuTens «MpoToH»
B HMO aBTOMaTukm n npuéopoctpoeHnsa nm. H.A. NMunioruHa

Bench testing of the Proton LV control system in the Pilyugin Research

and Production Association of Automation and Instrument-Building
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T,

Bl ihe

PO is. WaXR

PasroHHbIii 6510k «<Bpu3-M» NoAroToBNEH K CThIKOBKE C TpeTbei cTyneHbto PH «MpoToH», "j ." l] Ifl ﬁ
K NPOBEpPKe KPenJjeHUs N HakaTke oGTeKaTesiss KOCMUYEeCKOW roJIOBHOM 4YacTu —

The Briz-M upper stage prepared for mating with the third stage of the Proton LV,

for a check for attachment security, and for fairing encapsulation

\/

A

Asuratens PO-0146 TpeTbeit cTyneHun
pakeTbl-HOcuTens «MpoToH» pa3paboTku KBXA
The RD-0146 engine of the third stage

of the Proton LV, developed by the

Khimavtomatika Design Bureau
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» «PoKOT»

Pemenve o co3naHny HOBOW paKeTbI-HOCUTEJIS
JIETKOTO KJ1acca ObLJIO MPUHSTO XPyHUYEBLAMMU B Ha-
yaie 90-x rogoB XX Beka. IMeHHO Toria B paMKax
JloroBopa o cokpalleHMU CTpaTernyeckKux HacTyma-
TEJIbHBIX BOOPYXXEHUI pacropsokeHueM [IpaBu-
TesbcTBa P® Ha MalIMHOCTPOUTENLHBIN 3aBOJ UM.
M.B. XpyHuueBa OblIM BO3JI0XEHbBI paOOTHI MO M3-
TOTOBJICHUIO PaKeT-HOCUTEEN ISl 3alyCKOB KOM-
MEpYECKUX KOCMHUYECKUX alrapaTroB, MCIOIb3Ys
CHUMaeMble C BOOPYXXEHMSI cTparernyeckue Oan-
Juctuyeckue paketbl PC-18, cepuiftHO BBIMyCKaB-
LIHAECs 3aBOJIOM.

CTapToBBIil KOMIUIEKC JJISI HOBOU paKeThI-HO-
cUTesIsl, TMOJy4YuBlIEl Ha3BaHUe «PoOKOT», ObLIO
MPeUIOXKEHO co3aaTh Ha kocMonpome [lnecenk, rie
YK€ B TEUEHHE MHOTUX JIET OCYILECTBISIUCH MYCKU
MEXKOHTUHEHTAIBHBIX OaymucThudeckux paker. C
1957 no 1964 ron B ceBepHOIt Taiire B KpaT4auiime
CPOKM OBUIM TIOCTPOEHBI CTAPTOBBIC M TEXHUIECKE
TTO3WIIMY U TIOCTaBJIEHBl Ha 00eBOE IEXYPCTBO pa-
KETHBIE KOMIUIEKCHl € MEXKOHTUHEHTAIbHBIMU
OasctuueckuMu pakeramu P-7 u P-7A. HoBbiid
BOEHHBI OOBEKT MOJIyYWJ YCIOBHOE HAMMEHOBA-
HUe «AHrapa».

B 1964—1982 tombl Ha 6a3e 00beKTa «AHrapa»
ObL1 co3naH HayuyHo-uccienoBaTe/IbCKUi UCITbITa-
TEJIbHbII MOJIMTOH PaKeTHOTO U KOCMUYECKOTO BO-
opyxeHusi. OCHOBOI JIsi TpeoOpa30BaHUST PaKeT-
HOTO COENMHEHUSI B WCHBITATeJbHBIA TIOJUTOH

TTOCITY>KWJIA €TO YIaYHOe Teorpadrieckoe pacroio-
>XeHUe U pa3HooOpa3ue MO0 yxKe pa3BepHYTHIX pa-
KETHBIX KOMIUIEKCOB Ha 0a3e pakeT, CO3IaHHBIX B
OKB-1 C.I1. Koponesa, 1100 BHOBb CO31aBaeMBbIX
pakeTHbIx komiiekcoB OKb M.K. SHrens.

JanbHelilnee pa3BUTHE TTOJIMTOHA IO TI0 IBYM
HamnpaBJIeHUSIM — 10 PaKETHOM U KOCMHYECKON Te-
MaTHUKaM.

17 mapra 1966 roma cocTosuIcs IEPBBIN IYCK pa-
KEThI-HOCUTENS «BOCTOK» ¢ KOCMUUYECKUM arapa-
ToM «Kocmoc-112» Ha 6opty. C 5TOr0 MOMEHTa Ha-
4aJIoch aKTUBHOE ITepenpodWIMPOBaHUE TIOJUTOHA
Ha pelleHre KOCMUYECKUX 3a1a4.

[Mocte mepBoro KOCMUYECKOTO CTapTa PAKETHBIN
MoJIMToH mox IliecenkoM ctajl OCHOBHBIM MECTOM
I10 3aIyCKy aBTOMaTUYECKUX KOCMUYECKUX arapa-
TOB, B TO BPeMsI KaK IMTUJIOTUPYEMbI€ IOJIETHI TPOIO0JI-
>KaJIW BBITTOTHATHCS ¢ KocMoapoma baiikonyp.

Br160p Kocmonpoma Iiecenk st pa3MerieHus
PH <«Poxor» Obul TIIAaTeNbHO IpopadoTaH. Yke
MMeBLIasiCd MHQPPACTPYKTypa MO3BOJMIIA C MUHM-
MaJIbHBIMM TOPaOOTKaMU B MAKCUMAaJIbHOM CTETIEHU
HCITOJIb30BaTh OCHOBHBIE COOPYXEHUS U TEXHOJO-
TMYECKNE CHCTEMbI OIHOW ITyCKOBOW YCTaHOBKU
CTapTOBOrO KOMILIEKCa pakeTbl-HocuTenss «Koc-
Moc-3M» ISl CTapTOBOTO KOMIUIEKCA PaKeThI-HO-
cutenst «Pokor». TexHuueckass mo3uuusi ObLIa pa3-
MellleHa Ha COOPYXKEHUSIX PaKEeTHOTO KOMIUIeKca
«[uxiioH».

Rokot

In the early 1990s, the Khrunichev Plant began
to develop a new light-class launch vehicle. Pursuant
to the START Treaty, the Government of the Russian
Federation entrusted the plant with a task of developing
a launch vehicle for boosting commercial spacecraft
into orbit. The LV was to be built on the basis of the
RS-18 strategic ballistic missiles, which the plant had
produced earlier and which were now to be withdrawn
from service.

It was suggested that a launch complex for the new
LV, designated Rokot, should be built at the Plesetsk
cosmodrome, from which ICBMs had been launched
for many years. The Plesetsk launch pads and spacecraft
processing facilities were originally built in the northern
taiga between 1957 and 1964, and missile systems with
R-7 and R-7A ICBMs were put on combat duty. The
new military facility was named Angara.

In 1964-1982, the Research Proving Ground of
Rocket and Space Armament was established at Angara.
The reasons behind the conversion of the missile unit
into a proving ground were its good geographical
position and the diversity of missile systems developed
by Korolev Experimental Design Bureau #1 and already
deployed there, and new missile systems developed by
the Yangel Design Bureau.

From then on, the proving ground operated under
both defense and civilian programs.

On March 17, 1966, Angara saw the first launch of
the Vostok LV, which carried the Kosmos-112 satellite.
That date marked the start of an active reorientation of
the proving ground to space missions.

Followingthe first Vostoklaunch, the Plesetsk ground
began to be used primarily for launching unmanned
spacecraft, whereas the Baikonur cosmodrome
continued to be used for manned spacecraft missions.

The choice of the Plesetsk cosmodrome for
launching Rokot LVs was well-grounded. Its
infrastructure allowed, with minimum or no changes
whatsoever, the key installations and technological
systems of a launcher of the Kosmos-3M LV launching
complex to be used as a launching complex for Rokot.
The installations of the Tsiklon missile complex served
as a spacecraft processing facility.

The assembly-and-test building (ATB) was built by
the Khrunichev Plant almost anew on the basis of the
technological equipment and facilities of the Tsiklon LV
missile complex. The RS-18 launch vehicle (the first two
stages), upon checking is delivered in a canister from the
ATB to a launch pad area and mounted onto the launch
table by means of a service tower hoisting mechanism.
The canister with the rocket is held vertically on the table
using the stationary support column with grippers. Then
a payload unit, i.e. a spacecraft mated with the Briz-KM
upper stage, is taken to the launch complex. A special
crane of the service tower is employed to carry out a
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vertical mating of the payload unit with the launch vehicle
and the canister. Upon checking the systems and entering
the launch task, the Rokot LV is ready to take off.

The first test launches of the Rokot prototypes were
successfully made from the Baikonur cosmodrome. In
May 2000, the Rokot LV carrying the Briz-KM upper
stage injected two mockups of the Iridium spacecraft
into final orbits with a high level of accuracy, thereby
laying the foundation for commercial exploitation of
the Rokot launch vehicle.

Considering the bitter competition on the
international market of space services, the Khrunichev
Space Center and Germany’s Daimler-Benz Aerospace
GmbH (DASA), one of Europe’s largest aerospace
companies, in 1994 established a joint venture,
Eurockot, for the international marketing of Rokot LV
commercial services. Over the past few years, the joint
venture has concluded around a dozen contracts, and
several commercial spacecraft launches for foreign
customers have been successfully made from the
Plesetsk cosmodrome.

N3 MOHTaXHO-UCHBITATeILHOTO  KOpITyCa,
MPAKTUIECKU 3aHOBO CO3MAHHOTO XPYHMUYEBIIAMU
Ha 0a3e TEXHOJOTMYECKOro O0OpYyIOBaHUS U
CPEIICTB KOMITIeKca pakeThl-HocuTens «L[ukimon»,
yXe MpoBepeHHas pakeTa-Hocutenb PC-18 (nBe
MEPBBIX CTYMEHU) 6€3 roJ0BHOIrO 0JI0Ka B IMYCKO-
BOM KOHTEITHepe JOCTaBJISIETCS] HA CTAPTOBBIN KOM-
IJIEKC Y YCTaHABJIMBAETCS Ha ITyCKOBOM CTOJIE C MO~
MOIIbIO MeXxaHu3Ma noabeMa arperara
obcnyxuBaHus. KoHTeliHep ¢ pakeToil ynep>KuBa-
€TCsI Ha CTOJIe B BEPTUKAJILHOM ITOJIOKSHWH CTaIlr-
OHApHOI OMOPHOM KOJOHHOM C 3axBaTaMM. 3aTeM
Ha CTapTOBbIN KOMIUIEKC JOCTaBJISIETCS MOATOTOB-
JIeHHas KOCMUYECKasi TOJIOBHAsE 4aCTh — KOCMM-
YEeCKUI ammapaTt ¢ MPUCTHIKOBAHHBIM Pa3rOHHBIM
osiokoM «bpu3-KM», BBINOJHSIOMKWM POJIb Tpe-
Tbell cTyneHu. C MOMOIIbBIO CHEeMAILHOIO KpaHa
arperata OOCIY>XWBaHUSI TIPOU3BOOUTCSI BEPTH-
KaJibHasi CTHIKOBKA TOJIOBHOTO OJIOKa C paKeToM-
HOCUTEJIEM U ITYCKOBBIM KOHTeliHepoM. [Tocie Tpe-
OyeMBbIX POBEPOK W BBEICHUS ITOJIETHOTO 3alaHusT
pakeTa-HocuTellb «POKOT» TOTOBA K ITyCKY.

[lepBbie UCHBITATEIBHBIE ITyCKU OJIM3KKUX
MPOTOTUIIOB PaKeTbI-HOCUTENST «POKOT» ObLIN yC-
MEIIHO BBIMOJHEHBI ¢ KocMonpoma balikoHyp. B
mae 2000 roma ¢ kocmoapoma Ilnecenik PH «Po-
KOT» C pa3roHHbIM 0710KoM «bpu3-KM» ¢ Bbico-
KO TOYHOCTBIO BBIBEEHBI Ha IIEJIeBbIE OPOUTHI
JIBa UMUTaTOpa KOCMMYECKUX ammnapaToB «Upu-
nuyM». Tem cambIM ObLiIa 3aJ10)K€Ha OCHOBA KOM-
MEpYECKOW 3KCIUTyaTallud pPaKeTbI-HOCUTES
«PokoT».

Bwmecte ¢ Tem, yUUTBIBasT CJIOXKHOCTh PaOOTBI Ha
MEXIYHAPOIHOM pBIHKE KOCMHMYECKUX  YCIIVT,
I'KHIIL umenn M.B. XpyHuueBa v oiHa U3 KpyI-
Helmmx B EBporne aBuakocMIYeCcKX KOMITAaHUI —
repmaHckas Daimler Benz Aerospace (DASA) B 1994
TOIly 3apErMCTPUPOBATIM COBMECTHOE IMPEATIPUSITUE
«Eurockot» 1o MapkeTUHIy U KOMMEPYECKON IKC-
IIyaTalmu paketbl-HocuTensi «Pokor». Ha mports-
>KEHUM TOCJIEAHUX JIET 3T0 COBMECTHOE MPEAIpU-
siThe, B KOTopoM MecTo DASA 3aHs11 KocMUYecKuit
koHuepH EADS Space Transportation, 3aKIo4mniIo
OKOJIO JIECATU KOHTPAaKTOB, a ¢ KocMonpoma [lie-
CelK ObUIU YCTIEIITHO OCYIECTBIIEHbl KOMMEPYECKUE
3aIyCKM  KOCMMYECKMX allllapaToB  Pa3IMIHBIX
CTpaH.

HEOAUBOOA
AHaTonuin KOHCTaHTUHOBUY

B KB «Cantot» — ¢ 1965 . C 1994 no 2003 r.

— reHepanbHbI KOHCTPYKTOp KB «CanioT».
O6ecneunBan pa3paboTky NPOEKTOB CPEACTB
BbIBEAEHMSA KOCMUYECKMX annapaTtoB: «[1poToH
K», «[MpoToH M», «PokoT», «AHrapa», pa3rOHHOro
6noka «bpus-M», cozgaHue NepBoro anemMeHTa
MexayHapoaHOM KOCMUYECKOM CTaHLUUN —
mMozynst Prb, KPMOreHHbIX Pa3roHHbIX GJI0KOB.
Naypeat npemuu MNpaBuTtensctea PP.
HarpaxpgeH opaeHamu «3Hak MNoyeta» n «Moyeta»

Anatoly K. NEDAIVODA

He has been working for the Salyut Design Bureau
since 1965. General Designer of the Salyut Design
Bureau (1994-2003). He supervised

the development of the Proton K, Proton M,

Rokot and Angara launch vehicles, the Briz-M
upper stage, the FGB module, which served

as the first element of the International Space
Station, and cryogenic upper stages. Holder

of the Prize of the Russian Federation Government
for Achievements in Science and Technology.

He was awarded the Order of the Badge of Honor
and the Order of Honor
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Mpu6bITUE MMHUCTPaA 060pOoHbI PP C.B. UBaHOBa »
C MHCNEeKUMOHHOW noe3pkoii B NMneceuk (2003).
CneBa — KOMaHAYIOLWUII KOCMUYECKUMU BOMICKaMu
A.H. lNepMmuHoB (HbIHE — pykoBoauTtenb Pockocmoca)
U HaAYaslbHUK KOCMoapomMa
reHepan-nenteHaHT A.A. Bawnakos
Russia’s Defense Minister S.B. Ivanov visiting Plesetsk
on an inspection tour (2003). On his left are Commander
of the Space Forces A.N. Perminov (now the head
of the Federal Space Agency) and Cosmodrome Chief
Lieutenant General A.A. Bashlakov

3HaKOMCTBO MUHUCTPaA 060pPOHbLI PD

C.B. lBaHOBa C KOCMN4Y€CKOIA TEXHUKOW.

B nepeom psiay cneBa HanpaeBo HavaslbHUK BOOPY)XEHUsI
BC P® — 3amecTutenb MMHUCTPa 060pOoHbI PO

A.M. MockogBckuii, C.B. UBaHOB, KOMaHAYIOLLMIA
KocMuyeckumm sovickamm A.H. NMepmuHoB.

MosicHeHns paeT 3amecTUTEsNIb KOMaHAYIOLLLEero
KOCMUYeck1ummn Boiickamum no soopyxxenuio O.T. lpomos
Defense Minister S.B. Ivanov gets acquainted

with space equipment. From left to right in the first row are:
Deputy Defense Minister and Chief of Armament

of the Armed Forces A.M. Moskovsky, Defense Minister
S.B. Ivanov, Commander of the Space Forces

A.N. Perminov, and Deputy Space Forces Commander

for Armaments O.G. Gromov (giving explanations)

\j

—

KomaHayowmit KocMu4ecknmm BOMCKamMu reHepan-nosikOBHUK

A.H. NepmuHoOB (KpaiiHuii cnpaea) AoKnagblBaeT MUHUCTPY 0G0pOoHbI PO
C.B. lBaHOBY O NnepcnekTuBax pa3Butusa kocmogpoma lNMneceuk
Commander of the Space Forces Colonel General A.N. Perminov (leftmost)
briefing Defense Minister S.B. Ivanov about the growth prospects

of the Plesetsk cosmodrome
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TA
pps0uAR  KAP
JAuANDHHKA 1 THK MO P?

A A

UHcTpyKTaXx 60eBoro pacyera nepen o4epenHbiM NyCKOM Mepen nyckom pakeTbl-HOCUTENS «PoOKOT» nognucbiBaeTca padbo4yas Kapta
pakeTbil-HOocuTensa «PokoT» HavanbHuKa 1-ro rocygapcreBeHHoro kocmogpoma MO PO

Briefing of a combat crew prior to a Rokot LV launch Procedure of signing an operations chart of the chief of the 1st State Cosmodrome

of the Russian Defense Ministry prior to a Rokot LV launch
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-4 OGCcyXAeHue NepcrnekTUB pa3BuTUS
kocmoppoma MNMneceuk. Ha nepegHem nnaHe
3amMecTUTeslb FreHepasibHOro AMpeKkTopa
FKHMNLW yum. M.B. XpyHuueBa U.C. JoavH
Discussing the future growth plans
of the Plesetsk cosmodrome.

In the foreground is Khrunichev Space Center
Deputy Director I.S. Dodin
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WUBAHOB Bnagumup JleoHTbeBMY

3amecTuTeNb reHepaibHOro AMPEKTopa

TKHML, um. M.B. XpyHuuesa (1996 — no H/B).
l'eHepan-nonkoBHuk. Komanpyiowwmit BKC (1992—1996).

Jlaypeat npemum MpasutenscTea PO B 06macTyt Hayk 1 TEXHUKM.

Vladimir L. IVANOV

Deputy Director General of the Khrunichev State Research
and Production Space Center (since 1996). Colonel General.
Space Forces Commander (1992—1996).

Holder of the Prize of the Russian Federation Government
for Achievements in Science and Technology

AOAUH Uropb ConomoHOBMY

3amectutens reHepanbHoro avpextopa MKHIML
uM. M.B. XpyHuuesa — aupektop 39PKT (1994 — no H/B).
Jlaypeat npemun Mpasutenscrea PO

Igor S. DODIN

Deputy Director General of the Khrunichev State Research

and Production Space Center — Director of the Space Hardware
Operation Plant (ZERKT) (since 1994).

Holder of the Prize of the Russian Federation Government
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|| -« 3aBepluaioLime aTarnbl COOPKU KOCMMUUYECKOI rOsIOBHOM YacTu
4 U ee NoAroToBKa K CTbIKOBKE C pakeTo-Hocutenem «Pokor»

Final phases of the payload section assembly and its preparation
for mating with the Rokot launch vehicle
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CU30B
Eerennii FleHHagbeBUY

nasHbIit kKoHCTPYKTOP TeMbl KPK «PokoT»
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MoaroToBka k noaAbeMy, NOALEM B BEPTUKaNIbHOE NoJsioXeHue u pukcauus pakeTbl-HOCUTENs

«POKOT» nepepn CTbIKOBKOW C KOCMUYECKOM roJIOBHON 4acTblO
Preparations for the Rokot LV erection, the erection proper, and the Rokot secured in an upright position
prior to mating with a payload unit
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-1 J[locTaBKka KOCMUYECKOM
ronosHow yactu na MUKa
K bepme oGcnyxneaHus
Delivering the payload unit
from the assembly-and-test
building to a service tower

s girlp. "ll'l""

Cxema CTbIKOBKU
KOCMMWY€ECKOW roJsIOBHOM YacTun
C pakeToW-HocUuTenem

B pepmMe o00CnyXUBaHUs
Diagram of the launch vehicle
mating with a payload unit in the
service tower
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Kocmuueckas rosoBHas 4acTb »
NOAroTOBJIEHA K NOABEMY
N KperJieHuio
C pakeToi-HocuTenem
Payload unit prepared
for hoisting and mating
with the launch vehicle
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Moabem u cTbikoBka ™
KOCMMUYECKOW
roJIOBHOW 4acTtu
K pakeTe-HOCUTesnio
Hoisting
of the payload unit
for mating with
the launch vehicle
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-4 Kocmuueckas

roJjioBHad 4yacTtb
COCTbIKOBaHa

C pakeTon-
HOCUTeNnem

un 3acdpuKkcmpoBaHa
B OawiHe
006CcnyXvBaHUS
Payload unit mated
with the launch vehicle
and secured

in the service tower

-4 3aKOHY€EHBbI

KOHTPOJIbHbIE
npoBepku
pakeTbl-HOCUTEnNs

N KOCMUYECKOM
roJIOBHOM 4YacCTM.
HauaT oTBOA GalHU
006Cny)XVBaHUS OT
CTapTOBOro cTona
Final checks

of the launch vehicle
and the payload unit
are over. The service
tower retracts from
the launch table
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A
Crapt pakeTbl-HOCUTena «PoKoT» ¢ KocMuyeckum annapartom Grace
The Rokot LV carrying a GRACE satellite blastoff

-4 KocmMunyeckas rosloBHasi 4aCTb COCTbIKOBaHa C pakeTol-HocuTenem
n 3adpmkcupoBaHa B 6aLlHe 06cnyXnBaHus
Payload unit mated with the launch vehicle and secured in the service tower
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» Pasrounsie 010k «Bbpus»

B Hauazne 90-x romoB MpoILIOro CTOJAETUSI B UH-
Tepecax peajiu3alii NoTpedHocTelt MUHUCTEPCTBA
OOOpOHBI MO BBIBEACHUIO MEPCIEKTUBHBIX KOCMU-
YECKHMX almnapaTtoB pa3jMYHOr0 Ha3HAa4YeHus, a
TaK>kKe BBITIOJIHEHUSI BOZMOXKHBIX 3apy0eXKHBIX KOM-
MEPUYECKUX 3aKa30B nepen I'KHIILL
M. M.B. XpyHruueBa OblIa TOCTaBJIeHa 3a1a4ya Co-
3/1aHUsI HOBOTO PAa3rOHHOIO OJI0Ka ISl paKeThl-HO-
curens «[IpotoH». B cOOTBETCTBUY ¢ TAKTUKO-TEX-
HUYECKUMU 3aaHUSIMUA PAKETa-HOCUTENIb C HOBBIM
Pa3roHHBIM OJIOKOM HOJIKHA ObLTa 00E€CIIeYUTh BbI-
BelleHHEe KOCMUYECKMX ammapaToB Ha TeocTaluo-
HapHylo (I'CO), BHICOKOKPYTOBYIO 1 BBICOKODJIINTI-
TUYECKYI0O OpPOMTHI; TaHIEMHOE BBbIBEIEHUE MABYX
KOCMUYECKHUX almaparoB Ha TeONEepeXOdHYI0 Op-
OWTY U BBIBEIEHUE TSKEJIBIX MOJIE3HBIX HArPy30K (B
TOM YMKCJIe TPYIIbl KOCMMYECKUX allapaToB Ha
HU3KUE OPOUTHI).

HoBblli pa3roHHbIN OJIOK, MOJYYUBIIMI Ha3Ba-
Hue «bpus-M», co3naBajcs Ha 6a3e yxe paHee pa3-
pabOTaHHOTO XPYHWYEBIIAMU DPA3rOHHOTO OJioKa
«bpuz-KM», KOTOPBIi1 K TOMY BpDEMEHU YK€ TPYRKIBI
YCIIEIIHO BBIBOAWII HA OPOUTHI TIOJIE3HBIE HATPY3KU B
COCTaBE PaKeThI-HOCUTEJIS JIETKOTO Kiiacca «PokoT».

OCHOBHBIE COCTaBHbIE KOMIIOHEHTbl KOHCTPYK-
1mu «bpuza-M» — 3T0 LIeHTpaJIbHBII OJIOK C TOTLTUB-
HBbIM 0aKOM, JBUTATEIbHOW YCTAHOBKOW M MPUOOP-

HBIM OTCEKOM; JOIMOJHUTEIbHBI TOPOUIATbHBIN
TOIUIMBHBIN 0aK, cOpachiBaeMbIi B MOJIETE IMOCIIE BbI-
pabOTKM TOTUIMBA; HUXKHSIS MPOCTaBKa, 00ecreyrBa-
oLast COMPSIKEHUE U pa3lesIeHUe Pa3srOHHOTO OJ1oKa
C PaKeTo-HOCUTENIEM U YHUBEPCATbHBIM FOJIOBHBIM
o0TeKaresieM.

«bpu3-M» MO3BOJISET yBETUYUTh Maccy IMOJe3-
HoOI1 Harpy3ku, BeiBoaumoit Ha 'CO, o 3 T; ipy 3ToM
00bEM 30HBI MOJIE3HON HArpy3KH IMOJ TOJIOBHBIM 00-
TeKaTeJieM MOXeT focturath mouru 100 M°. BaxHas
OCOOEHHOCTh — MPUMEHEHWEe [UISl JBUTATENel
«bpuza» (MapuieBoro U Majaoil TSITu) CTaHIAPTHOTO
JIOJITOXPAHSILErocsl KUAKOTO TOIJIMBA C BBICOKOW
IJIOTHOCTBIO, YTO IMO3BOJWJIO CO3[aTh OYEHb KOM-
MAaKTHYIO U JIETKYIO KOHCTPYKIIUIO 0aKOB.

IlepBriii myck pasroHHoro Osoka «bpusz-M»
¢ pakeroii-HocuteneM «IIpoton K» cocrosuics
S ntoHa 1999 roga, HO U3-3a aBapuM Ha BTOPOU CTYy-
neHu «IIporoHa» mosieT OB MpeKpailieH Ha 427 ce-
KyHze. Bropoit myck cocrostics 6 mions 2000 rozga.
«bpu3-M» ycnieniHoO BbIBe KOCMUYECKUIA ammapar
«[opus3oHT-45» Ha OpPOUTY C 3aJaHHBIMU TapamMeT-
pamu. C Tex Mop Hayajgach U MPOAOIKAETCS yCIell-
Hasl SKCIUTyaTalusi pa3roHHoro Ojoka «bpus-M»
¢ pakeTtoii-HocutenaeM «[IpoToH», Ha pa3IUYHBIC
OpOUTHI ObLTU BBIBEEHBI JECATKIA KOCMUYECKHUX arl-
TapaToB BOGHHOTO M FPaXIaHCKOrO Ha3HAYEHUSI.

Briz Upper Stages

In order to meet the demands of the Defense Ministry
for launching various types of advanced satellites and to
fulfill foreign commercial orders, the Khrunichev State
Research and Production Space Center was tasked
in the early 1990s to develop a new upper stage for the
Proton launch vehicle. In accordance with the technical
development plan, a launch vehicle with the new upper
stage was to be made capable of launching satellites
into geostationary, high-circular and high-ellipical
orbits; ensuring tandem launches of two satellites into
geostationary transfer orbit and boosting heavy payloads,
including groups of spacecraft, into low orbits.

The new upper stage, designated Briz-M, was
developed on the basis of the Briz-KM upper stage
previously developed by the Khrunichev Center, which
had three times successfully put payloads into orbit as
part of the Rokot light-class launch vehicle.

The key components of the Briz-M are a core
module incorporating a central fuel tank, a propulsion
unit and an equipment bay; an additional toroidal drop
fuel tank; and a lower adapter ensuring the upper stage’s
mating with and separation from the launch vehicle and
a multipurpose fairing.

The Briz-M is capable of putting into geostationary
orbit a payload weighing up to 3 t, with the volume of
payload placed under the fairing increased to about
100 m?. Another important feature is the use of a
standard nonvolatile high-density liquid propellant for
the main and vernier engines of the Briz, which enabled
the designers to make the fuel tanks light and compact.

The first launch of the Briz-M upper stage
integrated into the Proton K launch vehicle, was made
on June 5, 1999. However, due to a failure in the second
stage, the flight was terminated at the 427th second.
The second launch took place on June 6, 2000.
The Briz-M successfully injected the Gorizont-
45 spacecraft into a preset orbit. Since then, the
Briz-M upper stage has successfully been used
with the Proton launch vehicle to put dozens
of defense and commercial satellites into various orbits.

MakeT pa3roHHoro
6noka «bpus-M»
Mockup of the Briz-M
upper stage



ROCKET PRODUCTION

-4 Ceapka TpyGONpoOBOAOE ABUraTeNIbHOW YCTaHOBKN
pas3roHHoro 650ka «bpus-M»
Welding supply pipes of the propulsion unit of the Briz-M upper stage

Asuratens PO-0146
pa3roHHoro 6noka «bpus-M»
The RD-0146 engine of the Briz-M
upper stage

<4 JInHna cepnmnHoro
NMPOU3BOACTBA PAa3rOHHbIX
o6nokos «Bpus-M» B uexe
paKkeTHO-KOCMUYECKOro 3aBopga
FKHMLU vum. M.B. XpyHuueBa
Flow line for the production
of Briz-M upper stages »
in a workshop of the Space Rocket == i}
Plant of the Khrunichev State = e
Research and Production \
Space Center

PO s, Wolk -
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MoHTaXxHble paGoTbl Ha >
npuGOpPHO-ABUraTesibHOM

5 0 - ) oTceKe pa3roHHoro 6soka
A i ; «Bpna-M»
PaGouee mecTo Komnaekca . = : Assembly operations in the
KOMaHAHbIX NPMGOPOB C— - " instrumentation-propulsion
pasroHHoro 6noka «bpns-M» 3, S compartment of the Briz-M
B LieXe OnbITHOro upper stage
npounsesoacTea HayuHo-
nccneanoBaTesibCKkoro
WHCTUTYTa KOMaHOHbIX
npuGopoB u cxema
rMpocTabunanpoBaHHOMN
naatpopmbl
Workstation of the control units
of the Briz-M upper stage
in a pilot production workshop
of the Research Institute
of Control Instruments,

and diagram of a gyrostabilized
platform




CTbIKOBKA LLeHTpasibHOro (NnpubopHO-ABUraTesibHOro) oTceka pa3roHHoro 6noka «bpus-M»
C TOpouAasnbHbIM AONOJIHUTENIbHbIM TOMJIMBHbIM 6GakoMm
Mating of the Briz-M central (instrumentation-propulsion) compartment with the additional toroidal fuel tank
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PasroHHbIV 6510k «Bpu3-M» B uexe

Ha NMHUK cOopku pakeTbl-Hocutens «MpoTod M»
nepep, HaKaTKoW rosIoBHOro ooTekarens

The Briz-M upper stage on the Proton LV assembly
line prior to fairing encapsulation

C6opka pa3roHHbix 6510koB «bpus-KM» ang paketTbi-HOcuTens »
«PokoT» B uexe FKHIML, nm. M.B. XpyHuyeBa
Assembly of Briz-KM upper stages for the Rokot LV in a workshop
of the Khrunichev State Research and Production Space Center
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CO3AAHNE KOCMNYECKINX CTAHUNW, KOPABAEWN,
AMNMNAPATOB development of space stations and spacecraft






CO3AAHUNE KOCMWNYECKNX CTAHUWNIN, KOPABAEI, ANNAPATOB

» Ilepsbie opOMTAIBLHBIE
NUJIOTHPYEMbIE CTAHIUM

B mporrecce co3maHusT 0TeYeCTBEHHOM paKeTHO-
KOCMHWYECKOM TEXHUKU MEXIYy KPYITHSUIITUMU HayI-
HBIMU, MMPOEKTHO-KOHCTPYKTOPCKUMU, TTPOM3BOJIC-
TBEHHBIMU OpPraHUW3alUsAMA W TMPESONPUATHIMUI
TTOCTETIEHHO CJIOKWINCH PAa3TPaHUTICHUS B IIPEUMY-
IIIECTBEHHOM PEIIeHNH TOW I MHOW 3amadu. Tak, B
mexax 3aBoma uM. M.B. XpyHuueBa (a moszgHee —
I'KHIIL nm. M.B. XpyHudeBa), HauMHasi C cepe-
IHBI 60-X TOIOB MIPOILIOTO BeKa, OBUIA TTOCTPOSHBI
OpOUTATBHBIE CTAHIIMU «AMa3», «Mup», Bce TsKe-
JIbIe MOILYJTH, TIpETHa3HAYE€HHBIE IUTST CTBIKOBKH C OP-
OUTATHPHBIMUA CTAHIIMSIMA Ha OPOUTE, TPEXMECTHBIC
BO3BpalaeMbie ammaparel. Ha sToMm e mpenmpu-
SITUXA OBUTM M3TOTOBJIEHBI 1 POCCUIICKUE 3JIEMEHTHI
MKC — monynu «3apsi» u «3Be3a». Y4acTBys B Ofi-
HOU 13 MIEPBBIX MAJIOTUPYEMBIX OT€YECTBEHHBIX IPO-
rpamMM, XpYHWUEBIIbI CO3MAIM KOCMWYECKMIA KOMII-
JIeKC «AJIMa3», UIet0 pa3paboTKX KOTOPOTO B KOHIIE
1964 roma nmpemioxwn akanemMuk B.H. Yemomeii.

OcHOBHasl 3amavya KOMILIEKCa, 3aKa3uMKOM
KOTOPOTO BBICTYIMIWJIO MUHHUCTEPCTBO OOOPOHBI

CCCP, cOOp paIMOTEXHUYECKOW U BUIOBOM
pa3BeabIBaTEIbHOU MH(pOpPMaLMK, €€ TpeaBapu-
TeJbHasl 00pabOTKa SKUIIaXEM W TOCJeayrouas
nepenaya Ha 3eminto. JauTeabHOCTh QYHKIIMOHM-
pOBaHUS KOMILIEKca Ha opoute U 3(pHEeKTUBHOCTh
pellleH!s TTOCTaBIeHHbIX 3aa4 3aBUCEIU OT SHEp-
TETUYECKUX BO3MOXHOCTEM 1 UX MOMOJTHEHUS, OP-
raHW3alMK JOCTaBKY U CMEHBI SKUITaXeii, obecre-
YEHUS X HEOOXOAUMBIMHU 3aMlacaMu, CIIOCOOHOCTH
cTaHIUU 3G HEKTUBHO pabOTATh HE TOJIBKO B MUJIO-
TUPYEMOM, HO U B aBTOMAaTHUYE€CKOM PEXUME.

OcHOBHOI 0a30il IsI BOIUIOUIEHUS B METasll
CTOJIb CJIOKHOTO M MAacIIITaOHOTO MPOEKTa CTaj 3a-
Boa uM. M.B. XpyHuueBa, BBICOKMI MPOM3BOIC-
TBEHHO-TEXHOJIOTUIECKUI TIOTEHIIMAT KOTOPOTO
YK€ TIO3BOJIMJI CO3[1aTh camoJieThl TymosneBa u Ms-
cuiena, paketsl YP-100, YP-200, YP-500. UmeHHO
XpyHUYEBLaM B 1969 romy OBII0 MOPYYEHO ITOCTPO-
WUTb CTAaHIIUM «AJIMa3», WX TPAHCIIOPTHBIE KOpaOIu
cHaoxeHus1 (TKC) — cnoxnbie 20-TOHHBIE TMJIOTU -
pyeMble anmnaparsbl.

First Manned
Space Stations

Indeveloping the domestic missiles and spacecraft,
there were some priorities gradually shaped in
allocating technical assignments among major Russian
scientific, design and production organizations and
enterprises. Specifically, starting from the mid-1960s,
the Khrunichev Plant (later the Khrunichev State
Research and Production Space Center) built the
Almaz and Mir space stations, all heavy modules
designed to dock with spacecraft in orbit, and three-
seat recoverable vehicles. The same enterprise also
manufactured Russian elements of the ISS, Zarya
and Zvezda. While involved in one of the first piloted
Russian space programs, the Khrunichev Plant
made the Almaz space complex, which Academician
V.N. Chelomei proposed to develop at the end of 1964.

The complex was ordered by the Defense
Ministry and designed for communications and image
intelligence collection, preliminary analysis by the crew
and subsequent forwarding to the Earth. The duration
of the complex operation in orbit and effectiveness of
the mission solution depended on its power capacity
and replenishment, crew delivery and rotation, the
needed supplies and ability to operate both in piloted
and automatic modes.

The Khrunichev Plant was specifically picked up as
the basis for implementing this complicated large-scale
project. The high production and technical potential
had already allowed it to manufacture Tupolev and
Mpyasishchev aircraft, as well as the UR-100, UR-200
and UR-500 missiles. That is why in 1969 it was tasked
to build Almaz stations and Transport Supply Spacecraft
(TKS) — sophisticated 20-ton manned spacecraft.

Under the project, once docked with the Almaz,
the TKS should supply power and provide orientation
and control of the complex for a long time, as well as
lift it to a higher orbit. The TKS was made up of two
independent modules — a functional cargo block (FGB)
and a return vehicle (RV).

By early 1970, the plant made frame structures
for eight test and two flight orbital stations, but their
furnishing with instruments and systems, as well as their
full-scale development testing and manufacture was
delayed. Therefore the national leadership decreed that
the technological achievements made under the Almaz
project be used to develop Salyut orbital stations, which
would be fitted with systems from manned spacecraft
that were already being built by the Korolev design
bureau. Cosmonauts and supplies would be delivered by
the proven Soyuz spacecraft.

The strenuous efforts by all workers of the space
industry made it possible to launch the world’s first
Salyut long-duration orbital station (DOS-1), using
the Proton launch vehicle, on April 19, 1971. This date
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is considered the birthday of orbital stations. Thus,
the Soviet Union retained its superiority in manned
exploration of outer space.

On April 23, 1971, the Soyuz-10 manned spacecraft
flew to the station, but it failed to dock with the
station, and two days later cosmonauts V.A. Shatalov,
A.S. Yeliseyev and N.N. Rukavishnikov returned to the
Earth. Another manned spacecraft, Soyuz-11, docked
to the station in June 1971. The two docked spacecraft
flew together for three weeks, but during the return
to the Earth the Soyuz-11 crew of G.T. Dobrovolsky,
V.N. Volkov and V.I. Patsayev died because of a sudden
loss of cabin pressure in the Soyuz. The orbital station
continued to function unmanned until October 11,
1971, when it was deorbited and sank in the ocean.

In July 1972, another station, the DOS-2, was
launched, but the mission failed because of the
malfunctioning of the Proton launch vehicle.

In May 1973, the DOS-3 (Kosmos-557 satellite)
was lifted into orbit, but orientation faults forced a
decision to bring it down.

In the meantime, the construction of the Almaz
manned orbital station and the TKS were underway,
albeit at a different pace. This was due to the fact that the
TKS was an absolutely novel spacecraft that was superior
to both Soyuz and Almaz in terms of capabilities and
equipment. That was why it was decided to bring crews
to the Almaz station by Soyuz spacecraft, until the TKS
was made.

An essential part of the TKS was a three-seat return
vehicle (RV). Chelomei ordered the Fili branch of the
Central Design Bureau of Machine-Building to make
RV frame structures, thermal protection and life support
systems, automatic systems, docking mechanisms, and
other units. The return vehicle was intended to deliver
and retrieve crews from the station to the Earth and was
to be capable of making up to ten missions upon the
restoration of its thermal protective shell.

For reliability testing, the Fili branch built a mass-
size evaluation model (LVI) — a full analog of the TKS.

Full-scale tests of an emergency recovery system
and the RV were conducted on Site 51 of the Baikonur
cosmodrome. Between 1974 and 1977, five launches
were carried out. During the testing, all elements of the
separation system functioned well, in accordance with
the launch sequence. After the RV went up to an altitude
of 2 km, an extraction parachute was actuated, followed
by a drogue parachute, with three landing parachutes
released thereafter. All the five launches were a success.

The first launch of the RV (LVI-1) was made by
the Proton LV in December 1976. Two spacecraft
made a single revolution and landed in a designated
area. Several successful launches were carried out,
with one of the RVs used for three missions to space
and backward.

The first TKS of the Almaz complex, designated
Kosmos-929, was launched on July 17, 1977. A month
later, a return vehicle left the spacecraft and landed

ITo npoekty, TKC mocie cThIKOBKY ¢ «ATMa3oM»
MOT B TeUEHHE JUTUTSITLHOTO BPEMEHU OCYIIIECTBIISITh
SHEProcHaOXeHWe, OPUCHTALMIO U YIpaBlieHUe
KOMITJIEKCOM, TIEpPEeBOI ero Ha 6oJiee BHICOKYIO Op-
outy. KonctpyktusHo TKC cocrosin U3 aByx camo-
CTOSATENIEHBIX MOMIYJICH: (hYHKIIMOHATLHO-TPY30BOTO
osoka (DI'b) u Bo3Bpaimaemoro ammaparta (BA).

K Havany 1970 roma 3aBoguyaHe MOCTPOUIA KOP-
ITyca BOCBbMH CTEHIOBBIX W JBYX JIETHBIX OPOMTATb-
HBIX cTaHIMii. OMHAKO KOMIUTEKTAIIUs IIPUOopaMu
Y CHCTeMaMM, TToJTHOMacITabHasi Ha3eMHasl oTpa-
00TKa U MX M3TOTOBJICHUE 3aTATUBATNCH. B aTHX yc-
JIOBUSIX PYKOBOJICTBOM CTpPaHBI OBUTO TIPWHSITO pe-
IeHre — Ha 6a3¢ TEXHUISCKUX U TEXHOJIOTUIECKIX
3a/1eJI0B «AJiMa3a» Cco3/l1aBaTh OPOMTAIbHBIE CTaH-
1mn «CaoT» , <HAYMHKOW» K KOTOPBIM CITY>KUJIU OBl
CHCTEMBI YXX€ CTPOMBIIUXCS «KOPOJEBCKON» (hup-
MOV MUJIOTUPYEMBIX KOpaOJIeid, a UTsI TOCTaBKU KOC-
MOHABTOB U IPY30B UCIIOJIb30BAJIUCH ObI OTPaOOTaH-
HbIe B noJjieTax «Coro3bl».

Braromapst Tpymy paGOTHMKOB BCeil KOCMUYEC-
KOI OTpaciii TiepBasi B MUpE TOJTOBPEMEHHAsT Op-
outanbHas ctaHlus «Camor» (JJOC-1) Oblia BeiBe-
JieHa Ha opOuTy pakeroii-HocuteneM <«IIpoTtoH»
19 anpens 1971 roga. DTOT A€Hb NPUHSATO CUMTATh
«JIHEM POXIEHUST» OPOUTATBHBIX cTaHIUii. CoBeTC-
KU IIPUOPUTET MAJIOTUPYEMOTO OCBOEHMSI KOCMOCa
OBbLT COXpaHEH.

23 ampenist K CTaHIIMKM OBLT HaIlpaBJIEH MUJIOTH-
pyembiii Kopabsib «Co103-10», HO €ero CThIKOBKa CO
CTaHLIMEN HEe COCTOSIACh, 1 25 ampesisi KOCMOHABThI
B.A. Illaranos, A.C. EnuceeB u H.H. PykaBuinu-
KOB BEpHYJIMCh Ha 3emitio. B ntoHe K «CantoTy» mpu-
cteikoBajics «Coro3-11». TpexHeneabHbI COBMECT-
HBI TIOJET COCTHIKOBAaHHBIX aIlllapaToB IPOTIEIT
YCIIEIITHO, HO BO BpeMsT MPU3eMJICHUsI TTPOU30IILIa
pasrepmeTusaius «Corw3a» M 3KUIMAX KOpadus —
I.T. lo6poBoabsckuit, B.H. Bonkos, B.W. I1amaeB —
noru6. CtaHIus B 0eCIMIOTHOM pexXuMe (PyHKIIM-
oHupoBana a0 11 oktsa6ps 1971 roma, Korma ObLia
CBeJIeHa C OpOUTHI U 3aTOTUICHA.

B urone 1972 ropa ObLT NpeANpUHST 3aIycK B
kocMoc ctaHimu JJOC-2, KOTOphIit 3aKOHYMIICS He-
YIAa9HO M3-3a aBapuy pakeThl-HOcUTeIsT «[1poToH».

B mae 1973 roga Ha op6uty BeiBeaeHa J1OC-3
(UC3 «Kocmoc-557»). OnHako u3-3a BBISIBJICHHBIX
HEWCIIPAaBHOCTEI B CICTEMe OPUEHTAITNY OBLTO TIPH-
HSITO pEeIIeHNE O ee 3aTOTUICHUH.

B 1o xe BpeMs paboTsl mo moarotroBke OIIC
«Anmaz» u TKC mpopokaauch, XOTS U CYIIECT-
BEHHO Pa3HBIMU TeMITaMU. DTO OTIPEAEIISIIOCH TIpe-
x1e Bcero TeM, uto TKC nmpeacTaBisii codoii kayec-
TBEHHO HOBBII KOCMUYECKHIA allriapaT, MHOTOKPaTHO
MPEBOCXOMUBIINIA IO CBOMM BO3MOXHOCTSIM U OC-

HameHuo u «Colo3», U craHumio «Anmas». [1os-
TOMY OBLIO MPUHSTO pelieHue: no co3ganust TKC
noctaBky skunaxeil Ha OIIC «Anmasz» mpou3Bo-
1uth KK «Co1o3».

ITpu ipoektuposanuu TKC BaxkHOE MECTO 3aHU-
Majia pa3paboTKa TPEXMECTHOTO BO3BPAIIAEMOT0 arl-
mapara (BA). Tlpukazom B.H. Yenomes dbwimany
IIKBM B ®uiigx mopydajioch co3naHue Kopimyca BA,
CHICTEM TETUIO3alIUThI, XU3HEOOeCTIeUeHNS, aBTOMa-
TUKU, MEXaHU3MOB OTCThIKOBKM OT TKC u npyrux ar-
peratoB. BA nomkeH ObUT BBITOTHSITH JI0 IECSTH TI0JIe-
TOBTIPY BOCCTAHOBJICHUM ETO3aITUTHON TEPMOCTOMKOM
000JI0YKK U OBLT MpeAHA3HAYEH, 10 3aMbICITY, IS 10-
CTaBKU ¥ BO3Bpara Ha 3emunto skumnaxeii OI1C.

B dwnmmane LHKBM 1151 oTpaboTKM HaeXXHOCTH
BA 0ObL1 co3maH crnienMaabHbI KOCMUYECKUI arra-
pat — jeTtHo-BecoBoe uznenue (JIBU) — mosHblid
a”asior TKC no Macce 1 BHEITHUM 00BO/IaM.

Ha 51-i1 miomanke kocMoapoMa baitkoHyp ObuTr
TIPOBEICHBI HATyPHBIE UCITBITAHUSI CUCTEMBI aBapHii-
Horo cnaceHus (CAC) u BA — B nepuon ¢ 1974 o
1977 ron ObUIO MIPOBENEHO TISATH MYCKOB. Bo BpeMst
WCITBITAHWH TTO INTATHOM IUKJIOTpaMMe cpabaThIBaI
BCE 2JIEMEHTBHI CUCTEMBI pa3ieieHus u BA mogHu-
MaJicsl Ha BBICOTY OKOJIO 2 KM, TaM BBICTPEITMBAJICS
BBITSDKHOM TIApAIIioT, 3aTeM BBHITSTHBAJICS TOPMO3-
HOM, ITOCJTE YeTO PACKPBIBATMCH TPY TIOCATOYHBIX KY-
mmosia. Bce msATh IyCKOB TIPOIIITH YCITEITHO.

Tlepseiit 3amyck BA (JIBU-1) B kocMoc pake-
Tor-HOcuTesieM «[IpoToH» ObLI MPOM3BEIEH B IeKa-
ope 1976 roma. [Isa BA, coBepIIMB OOMHOBUTKOBBII
MOJIET, MPU3EMJINJIUCH B 3alaHHOM paiioHe. B mpo-
1ecce oTpaboTk BA ObUIO BBIMOJHEHO HECKOJBKO
YCIIEITHBIX IyCKOB, MpUYeM OnuH 13 BA rcmonb3o-
BaJICS JUTS TIOJIETOB B KOCMOC (M 0OpPaTHO) TPUXKIBI.

ITyck mepBoro TKC komruiekca «AyiMas» (Moxa
Ha3BaHueM <«Kocmoc-929») cocrosiica 17 wutons
1977 rona. Yepes Mecs1r oT Kopadiig otaeauniics BA
W COBEpIIWJI INTAaTHOE NMPU3EMJICHUE Ha TIOJUTOH
nocaaku. ABTOHOMHBIN ke mosieT «Kocmoca-929»
3apepinuics 3 ¢epais 1978 roga mocie yCremnrHoro
BBITTOJTHEHUST TIPOTPAMMBI.

3aTeM OBUTO TIPUHATO PEIIeHUEe 3aKPHITh IO~
TUPYEMYIO TPOTpaMMy <«AJiMa3» W B JaJIbHEUIEM
BA wucrnonb3oBajicsl TOJbKO KaK TI'py30BO3Bpalllae-
MBIW amnmapar.

TlepBriit 3amyck «Anmasza» o mporpamme «Ca-
JII0T» Tipou3BeneH 3 ampenst 1973 roma, a cTaHLIUKA
MPUCBOEHO HauMeHOoBaHMe «CaIioT-2», XOTSI OHa T10
BCEM XapaKTEPUCTHKAM TMPUHIIMIAATHHO OTIMYa-
Jnack oT nepBoro «Camota» (JIOC-1) (craproBaB-
mast 29 wionsg 1972 roma JAOC-2 u3-3a aBapum pa-
KeTHI-HOCUTEJII Ha OpOWTy He BBIIUIA U
HauMEHOBAaHUS He MOJy4YunIa).
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MOJIYXUH
AmMmurtpuin AnekceeBuy

(1927-1993)

Mpu npeobpasosatum OKB-23 B.M. Msacuiwesa B dpunvan

Ne 1 LIKEM, Bo3rnasnsiemoro B.H. Yenomeem, HasHavaetcs
3aMecTuTeNeM raBHoOro KoHeTpyktopa. C 1969 r. Bosrnaenset
paboTbl N0 co3aatuio Y 6onbLLIMX NMNOTUPYEMbIX
KOCMMYECKMX anmnaparoB, CTaHLMIA, KOCMUYECKUX MOZYEN,
TPaAHCMOPTHBIX kopabnei cHabxerus. C 1973 . — HayanbHUK
dunmana Ne 1 LIKEM B unsx. YyacTeoBan B CO3maHMM
opouTanbHbIX CTaHUMIA «CanioT», ucnbitaHusx PH «[poToH»,
€033HUN Komnnekca «Anmas».

C obpasoanuem Kb «Cantor» [1.A. MonyxmH Ha3Ha4aeTcs
€0 HaYaJTbHUKOM W FNaBHBIM KOHCTPykTOpOM. B 1988 1. —
reHepanbHbiii KOHCTpykTop Kb «Caniot.

l'epoi1 Coumanuctuyeckoro Tpyaa, naypear JleHuHckom

n locynapcteenHoi npemuin CCCP. HarpaxpaeH opaeHamu
JlehuHa n Oktabpbekoii Pesontoumm

Dmitry A. POLUKHIN
(1927-1993)

After the OKB-23 design bureau, headed by V.M. Myasishchev,
was reorganized into Branch #1 of the Central Design Bureau
of Machine-Building, headed by V.N. Chelomei,

he was appointed its Deputy Chief Designer. From 1969,

he supervised the development of propulsion units for large
manned spacecraft, stations, space modules,

and Transport Supply Spacecraft.

In 1973, he was named to head Branch #1 of the Central
Design Bureau of Machine-Building in Fili. He participated

in the development of the Salyut orbital stations and the Almaz
space complex, and in testing Proton launch vehicles.

With the establishment of the Salyut Design Bureau,

he was appointed its head and Chief Designer. In 1988,

he became General Designer of the Salyut Design Bureau.
Hero of Socialist Labor; holder of the Lenin and State Prizes
of the USSR; awarded the Order of Lenin and the Order of the
October Revolution.

B aBTOHOMHOM TI0JIETE, HA TPWHAMIIATHIE CYTKH,
KOTZa yXe ObUTa TIpoBepeHa TOTOBHOCTh K paboTe
BCEX CHMCTEM, IMPOM3O0IIJa pa3repMeTU3alusl Kop-
myca 1 28 anpeJisi cTaHLus Obljla CBeleHa C OpOUTHI.

Bornee ycrienHoi Obl1a paboTa B KOCMOCE CJIEAy-
IOI1Ie# CTaHIIMY, 3aITylleHHOM 25 nioHs 1974 rona mox
HanMeHoBaHueM «CamoT-3». B utone Ha craHIUIO
ObLT mocTaBiieH skumax KocMoHaBToB I1.P. Tlomo-
Buya u O.T1. ApTiox1iHa, KOTOpbIE YCIIENTHO BBIMOI-
HWIU TTosieTHOE 3agaHue. OTcHsTas B moyiete poto-
IUICHKa JOCTAaBIsUIach Ha 3eMIII0 B CITEIMAbHOMN
Karcyje, Uil 9ero NMpUMEHsUIach TEXHOJIOTUIecKast
Kamepa Ut copoca MH(MOPMAIIMOHHOTO MaTepuaia.
KocMoHaBTel Bo3BpaTwinch Ha 3emio 19 wuions,
a 23 ceHTS0ps OT CTAaHLIMU 10 KOMaHIe C 3eMJIU ObLT
OTJIeJIeH BO3BpallaeMEbIil aIllapat ¢ COOpaHHOM B TIO-
JleTe MH(OopMalred, KOTOPBIN COBEPITIIT TTPU3eMIIe-
HUE€ B 3aIaHHOM palioHE.

B cooTBeTCcTBUY ¢ HAMEUEHHOM IMTPOTPaMMOii TTO-
JeT «CamoTa-3» MPoIoJIKaICsS CeMb MECSIIIeB W 3a-
BEpIIWJICS ero 3aToruieHueM 24 suBaps 1975 rona.

26 mekabps 1974 roma Ha opOMTY OBUT BEIBEICH
«Camor-4» (JJOC-4), ycrienmiHo MNpopadOoTaBIIMii B
KOCMOCe B TeUeHUE JUTMTETFHOTO BpeMEHU, peliast Ha-
YUHbIe W Jpyrue 3anauu. Pesynsratel mojeroB OINC
(«Anma3zoB») u JIOC, BBIMOJHSBIINX COBEPIIEHHO
pa3IMIHBIE TTPOTPaMMBbI, HO KOTOPHIM (TIPH yCITeII-
HOM Havajie paboThI Ha OpPOWTE) MPUCBAMBAIOCH B OT-
KpBITOM TTeYaT OHO U TO ke HauMeHoBaHue — «Ca-
JTIOT», TIO3BOJISTM HAKAIIMBATH HEOIIEHUMBII OTIBIT 1
TTOJTyJaTh BaXKHBIC HAayTHBIE PE3yJTBTATHI.

Ouepennas OIIC («CaimoT-5») Oblia 3amyiieHa
22 uroHs 1976 Toma m paboTaja B KOCMOCE IO 8 aB-
rycta 1977 roga. K Heii ObU10 HamIpaBiIeHO TPU BKU-
naxa KocMoHaBTOB — b.B. BonbsiHoBa 1 B.M. 2Ko-
JI060Ba (COBMECTHBIN MOJIET ¢ 6 WroJist o 24 aBrycra
1976 roma), B.J1. 3ynmoBa u B.!. PoxnecTtBeHCcKOTO
(cTeikOBKa He cocrtosutack) U B.B. Topbatko u
IO.H. I'mazkoBa (coBMeCTHBIN TosieT ¢ 7 mo 25 deB-
pans 1977 rona).

BosBpartiraeMerii ammapar ¢ pe3yJibraTaMu UCCiie-
TOBaHUI BepHYJIcs Ha 3emutio 26 deBpans 1977 rona,
a CTaHIMSI OCYIIEeCTBMJIA CITyCK B OKeaH 8 aBrycTa
1977 rona.

Crenyromasi opOUTaibHasi CTaHIIUS — J0pado-
taHHBIA BapuaHT OIIC «Camor-6» yke ¢ IByMsI TH-
TTaMH CTBIKOBOYHBIX y3JIOB, TTO3BOJISTIOIINX ITPUCTHI-
KoBaTbcsi K Heid He Toimbko «Coro3am» U
«[IporpeccaMm», HO M yXe CO3MaHHBIM XPYHUYECB-
IIaMU W TIPOXOASIIMM MCIBITAHUS TPAHCIIOPTHBIM
kopabssim cHaoxeHus (TKC), — 3amymieHa 29 ceH-
Ts16ps1 1977 rona.

H3zrorosnenne TKC — 20-TOHHOro MUJIOTHU-
pyeMoTOo KopabJisi, COCTOSIIIEeT0 W3 (QYHKIIMO-

normally on the landing range. After successfully
fulfilling the program, the Kosmos-929 terminated the
free flight on February 3, 1978. Then it was decided
to close the Almaz manned flight program and
subsequently use the return vehicle only for retrieving
cargoes from space.

The first launch of the Almaz under the Salyut
program was made on April 3, 1973. The station was
named Salyut-2, although it was different from the first
version of the first Salyut (DOS-1) in many respects
(the DOS-2, launched on July 29, 1972, did not enter
the orbit because of a failure in the launch vehicle and
therefore was given no designation).

On the 13th day of the autonomous flight, after the
readiness of all systems had been tested, the space station
depressurized, and on April 28 the station was deorbited.

The next station, Salyut-3, launched on June 25,
1974, was more successful. In July, a launch vehicle
brought a crew of P.R. Popovich and Yu.P. Artyukhin
to the station, who carried out the flight mission
successfully. They took pictures in flight, and the film
was taken in a special capsule to the Earth by means of
a technological camera used for information retrieval.
The cosmonauts returned to the Earth on July 19, while
on September 23 the return vehicle with the collected
information was retrieved from the station on command
from the Earth and landed in a preset area.

According to the scheduled program, the Salyut-3
flight continued for seven months, after which the
station was brought down on January 24, 1975.

On December 26, 1974, the Salyut-4 (DOS-4) was
lifted into orbit, where it operated successfully for a long
period of time, performing scientific and other tasks.
The results of the flights of the Almaz and DOS stations,
which carried out different missions but which were
given in public the same name, Salyut, in case of their
successful launch, provided specialists with invaluable
experience and important scientific information.

Another manned orbital station, Salyut-5, was
launched on June 22, 1976, and operated until August
8, 1977. Three crews flew to visit it, specifically
B.V. Volynov and V.M. Zholobov (joint flight
from July 6 to August 24, 1976), V.D. Zudov and
V.I. Rozhdestvensky (they failed to dock with the
station), V.V. Gorbatko and Yu.N. Glazkov (joint flight
between February 7 and 25, 1977).

The RV carrying the research information aboard
returned to the Earth on February 26, 1977, and the
station was deorbited on August 8, 1977.

The next, upgraded version of an orbital station,
Salyut-6, had two types of docking units allowing
for docking not only with the Soyuz and Progress
spacecraft, but also with Transport Supply Spacecraft
(TKS) that had already been made by the Khrunichev
Plant and that were undergoing trials. The station was
launched on September 29, 1977.

The manufacture of the TKS, a 20-ton manned
spacecraft composed of a functional cargo block
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(FGB) and a return vehicle (RV), required strenuous
efforts from the plant and numerous basically new
design, engineering and technological solutions for
both the FGB and the RV. Unique testing facilities,
built at the Khrunichev Plant and many other related
organizations, made it possible to develop and test-run
a unique spacecraft. The solutions found at the Salyut
Design Bureau at the time were later widely used in
developing the Mir space complex and the ISS.

The first TKS, codenamed Kosmos-929, comprising
the FGB and the RV, was put into orbit by the Proton
LV under a development flight test program on July
17, 1977. The orbital flight continued for 30 days, after
which, on August 17, the RV was separated and brought
down on command from the Earth, whereas the FGB
continued flying for another 211 days. During the
flight, specialists checked the working efficiency of the
spacecraft systems, carried out technical experiments,
tested the RV and its return to the Earth, tested the
FGB in unmanned flight, and carried out its controlled
descent to the ocean in a designated area on February
3, 1978.

The TKS testing enabled full-scale implementation
of the Almaz project, the way it was conceived in the
1960s. However, the national leadership made a decision
to give up this project in favor of the DOS program,
thereby reorienting the already ready-made TKSs to
work with the Salyut-6 and Salyut-7 stations.

The second-generation long-duration orbital
station, Salyut-6, was placed into orbit on September
29, 1977, and operated successfully for almost five
years. On April 25, 1981, the TKS-2 (Kosmos-1267)
was launched toward the station. After a test flight and
separation of the RV for descent, the FGB of the TKS
successfully docked with Salyut-6 on June 19, 1981,
assumed control of the 40-ton orbital complex and a
year later, on June 29, 1982, helped deorbit it.

On December 19, 1981, during the joint flight of
the Salyut-6 and Kosmos-1267 (TKS-2), a decision was
made to terminate the Almaz program and continue
TKS tests in accordance with the Salyut program.

On April 19, 1982, the most advanced station of
the DOS series, Salyut-7, was launched. On March 2,
1983, another TKS (Kosmos-1443) was lifted into orbit.
Eight days later, it docked with the station and delivered
around 4,000 kg of payload, including 500 kg aboard the
RV. Cosmonauts V.Ya. Lyakhov and A.A. Aleksandrov
not only unloaded the TKS, but loaded into the RV
containers with research materials, instruments and
pieces of hardware that had worked in space for a long
time.

The joint flight of the TKS and the DOS-7
continued for more than 5 months, during which
the TKS (by means of the FGB) controlled the
entire complex. The TKS undocked from Salyut-7
on August 14, 1983. After that, the spacecraft
remained in free flight for 10 days. On August 23,
the RV was separated from the FGB and brought

HaJbHO-Tpy30Boro 6joka (PI'b) 1 Bo3Bpamiae-
Moro ammapata (BA), mnorpeboBajsio OT
XpYHWYEBIICB 3HAYUTEIbHBIX YCUJIMH — HE00X0-
MO OBLTO pemaTh MHOXECTBO COBEPIIEHHO HO-
BBIX CJIOXHBIX KOHCTPYKTOPCKUX, WHXEHEPHBIX,
TexHoyiornueckux 3agad u no M®I'b, u mo BA.
brina copmMupoBaHa yHUKaJIbHas CTEHIOBas
0a3a kak Ha 3aBoae uM. M.B. XpyHuueBa, Tak u
BO MHOTHUX CMEXHBIX OpraHU3allusIX, MTO3BOJIUB-
masi TOCTPOUTh M OTPabOTaTh YHUKAJIbHBIN KOC-
MWYeCKUil anmapaT. HaiiieHHbIe B TOT TIEpHOI B
Kb «CanoT» pelieHrs No3aHee LUPOKO UCTOTb-
30BaJICh TIPU CO3MaHUU U OPOUTAIHBHOTO KOMII-
Jekca «Mup», 1 MexayHapoIHOW KOCMUYECKOM
CTaHIINU.

IMepsriii TKC mox mmdpom «Kocmoc-929» B
cocraBe ®I'b 1 BA ObUT BEIBeIeH Ha OpOUTY paKe-
Tol-HOcuTeseM «[IpoTOH» B paMKax JIeTHO-KOHC-
TPYKTOPCKUX ucnbiTanuit 17 utonsg 1977 roma. Ero
OpOUTAIBLHBIN MOJIET MpoaosrKaics B TeueHue 30 cy-
TOK, 3aTeM 17 aBrycra 1o KomMaHue ¢ 3eMJIu TPou3-
BelleHBl oTmelieHne u cmyck BA, a moner ®I'b
nmuncs eme 211 cytok. B TeyeHue Bcero mosera
MPOBOIWINCH MPOBEPKA PabOTOCIIOCOOHOCTH CHC-
TeM, TEXHUYECKUE DKCIEPUMEHTHI, 0TpaboTKa BA 1
€ro crmycka Ha 3eMio, ucnbitanust @I'b B aBToHOM-
HoM mosiete U 3 eBpang 1978 roma ocyiiecTBiIeH
€ro YIpaBJISIEMbIN CITYCK B aKBaTOPHUIO OKeaHa B 3a-
JIAaHHOM paioHe.

Pesynbratel 3tux ucnbeitanuii TKC mo3Bomim
MPUCTYIUTH K OJIHOMACIIITAOHOW peaau3aiu mpo-
eKTa KOMIUIeKca «AMa3», KaK OH 3aIyMBIBaJICS B
60-e rogel. OMHAKO PYKOBOICTBO CTPaHBI TIPUHSIIIO
peteHue otkazarbes oT OITC 1 ocyIecTBISATh U
onHy mporpammy — JIOC, mepeopreHTUpPOBaB yxKe
rotoBelie TKC Ha pa6oty co craHmusimMu «CamoT-6»
U «Camot-7».

HonroBpeMeHHas1 OopOWTabHAsl CTaHIIASI BTO-
poro moKoieHusT «CanoT-6» Obljla BIBEIEHa Ha Op-
outy 29 centsa6ps 1977 roma u ycnemHo padotaia
mouTu S jieT. 25 anpesnst 1981 rona K craHiMu ObuT 3a-
mymeH TKC-2 («Kocmoc-1267»). TTociie aBToHOM-
HOTO UCIBITaTeJILHOTO TI0JIeTa U oTaeieHus: BA mst
cirycka @I'b TKC 19 utons 1981 roma ycnenrHo co-
cThikoBalicsl ¢ «CaloToM-6», MPUHSIT Ha ceds yIi-
paBieHure o4t 40-TOHHBIM OpPOUTATBHBIM KOMII-
JIEKCOM, a uepe3 roa — 29 uroHs 1982 roga odecrieun
€ro CXOJl C OPOUTBHI.

VYke BO BpeMsi COBMECTHOTO ITOJIeTa CBSI3KU
«Camor-6» — «Kocmoc-1267» (TKC-2) 19 nexa-
ops 1981 roma OBLIO MPUHSITO pellIeHUE MpeKpa-
TUTHh PaGOTHI IO MIJIOTUPYEMOU TIporpamMMme «AJi-
Ma3» U MNpodoKuTh wucneiTaHuss TKC 1o
nporpamme JJOC «Camtor».

CEMEHOB
Opwuii MaenoBuy

Ipe3unaeHT n reHepanbHblii koHCTpykTOp PKK «OHeprus»
(1989-2005)

Yuri P. SEMYONOV

President and General Designer of the Energia Rocket
and Space Corporation (1989-2005)

19 anpenst 1982 roga cocrosuics 3amyck camoit
coBepuieHHoM ctaHimu cepuu JJOC — «Camtor-7».
2 mapTa 1983 roma Ha opOUTY OBbLIT BHIBEIECH OYepe-
Hoit TKC («Kocmoc-1443»), KOTOPBIit COCTBIKOBAJICS
co craHuuerr 10 mapra, mocraBuB okojio 4000 kr
rpy3a, 500 Kr u3 KoTopbix pa3meinaiuch B BA. Koc-
MoHaBThI B.4. JIsixoB 11 A.A. AleKcaHAPOB HE TOJILKO
pasrpy3win TKC, Ho 3aTeM M 3arpy3uiau BA koH-
TeifHepaMy ¢ MaTepuaiaMy WUCCIIeIOBaHMi, TPUOO-
pamMu, 3JeMEeHTaMU KOHCTPYKIWiI, TpopaboTaB-
UMY B KOCMOCE JUTUTEIBHOE BPEMSI.

CosmectHblii mojier TKC ¢ JOC-7 mpomoii-
XaJicst 6osiee 5 MecsileB, B xoae Kotoporo TKC
(cpeactBamMu PI'B) ocylecTBIISIT yIIpaBIeHNE BCEM
komiiekcoM. PaccteikoBka TKC ¢ «CanmoroM-7»
obuta mpoBeneHa 14 aBrycta 1983 roma, mocie yero
KopabJb 10 qHel HaXoausICs B aBTOHOMHOM TTOJIETE.
23 aBrycta ot ®I'b GBI OTHENIEeH U CITyTIIeH Ha 3eMJTIO
(¢ 350 xr HayyHoro rpy3a) BA, a 19 centsiops 1983
rofa B 3aJaHHOM paliloHe OKeaHa IO KOMaHIE C
3emim 6611 3aToruieH PI'B. CraHums Xe mpomos-
JKaJla CBOW IOJIET.

Ouepennoit TKC («Kocmoc-1686») roToBMIICS K
3amycky K «CaoTy-7» He TOJBKO TS BBITOJTHEHUST
yucTo TpaHcnopTHhIX 3aaady. Ha TKC mnaHuposa-
JIOCh YCTAaHOBUTBH ONTHKO-3JICKTPOHHBIA pPa3BeIbI-
BaTeIbHBIN KoMIUIeKe «I1noH-K» mia HabGmoneHus
32 Ha3eMHBIMA 1 MOPCKUMU OOBEKTaMMU.

OpHako 11 ¢deBpansa 1985 roga m3-3a OMIKMOKU
LI YIIa cBs3b ¢ «CamoTomM-7», JeTaBlIeM B Oecru-
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MAJI10 Bnagumup BnagumupoBuy

3amecTuTenb reHepanbHoro koHeTpyktopa Kb «Caniot»
(1968—1992). Naypear JIeHUHCKOIA Npemun

Viadimir V. PALLO

Deputy General Designer of the Salyut Design Bureau
(1968-1992). Holder of the Lenin Prize

KOB3APb BukTOp AHTOHOBMY

InaeHblit nHxeHep 3uXa (1976—1985)

Viktor A. KOBZAR

Chief Engineer of the Khrunichev Plant
(1976-1985)

JIOTHOM peXUMe, OblJIa TOTepsTHA: Ha CTAHITUN OTKa-
3ajla aBTOMaTHKa, HapyIuiach moasapsiaka oydbep-
HBIX O0aTapeii, 00OpPTOBbIE CUCTEMbI OOECTOUYMUINCH U
OTKJTIOUMITUCK. JIJIsT CTTaceHUsT CTAaHITUY Y BCEH Mpo-
rpamMmbl K «Canmoty-7» Ha «Cotoze T-13» Oblia Ha-
MpaBjieHa CIleMabHasl SKCIEIWIINS B COCTaBe
B.A. Ixxann6ekosa u B.I1. CaBunbix. 8 utoHst 1985 rona
«Co0103» COCTBHIKOBAJICS C 3aMOPOXKEHHBIM «Cato-
TOM-7» U B T€UeHUE Mecsilla KOCMOHABTHI CIETan
TOYTH HEBO3MOXHOE: PEAaHUMUPOBATIN CTAHITUIO U
BOCCTaHOBMJIM pabOTY €€ CHCTEM.

Bo BTOpoii monoBuHE ceHTI0psa 1985 roma Ha
CTaHIIMU ObLI YACTUYHO 3aMEHEH dKuMax: 17 ceH-
Ts0pss Ha kopaoine «Corw3 T-14» mnpudbLIH
B.B. Baciotun, I'M. Ipeuko u A.A. Boikos,
a 25 ceHtsa6ps Ha «Coro3ze T-13» Ha 3emitto BEpHY-
muchk B.A. JIxxanu6ekoB u IM. Ipeuko. B.B. Bacio-
tiH, B.I1. CaBunbix 1 A.A. BonkoB mpomomkuiu
paboTy Ha CTAaHIIUMU.

OuepenHoit TKC nmox HaumeHoBaHueM «Koc-
Moc-1686» ObUT BBIBeneH Ha opouUTy 27 CEHTAOPS
1986 roma pakeroii-HocuteneM «[IpoToH» 1 2 OK-
T0psi cocThiKoBasIcs ¢ «CamotoM-7». OH TOoCTaBUI
Ha ctaHumio 6osee 4300 Kr crieliaJbHOro 000pya0-
BaHMS U PACXOJHBIX MaTEpUAIOB (B TOM ymciie 1255 kr
Hay4YHOW amnmapaTypbl), B €ro 6akax ObuUIo OoJiee Mo-
JIyTOpa TOHH TOTUIMBA JUTS TIOAIEPKaHUS OPOWTHI
OIIC, ee opueHTauuu u cradwiuzauuu. TKC cy-
IIECTBEHHO YAYYIIAI CHUCTEMY 3JIEKTPOITUTAHWS
CTaHIINU.

OnHako u3-3a 6one3Hu KomaHaupa B.B. Bacio-
TWHA OCHOBHAST SKCIIEMUIINS TTpopaboTaia Ha CTaH-
LIMY OTHOCUTEIBLHO HEOJTO 1 21 HOSIOpST 1OCPOYHO
BEpHYJIach Ha 3eMJIIO.

Ho pa6otsi ¢ «CanoToM-7» Ha 9TOM He 3aKOHYM -
Jick. B 3T0 BpeMst B KocMoce yxke Hadasl (hyHKITMO-
HHMPOBATh TTEPBBIN OPOUTAIBHBIN KOMITIEKC «Mup».
6 mast 1986 roma x «CaimoTy-7» IPUCTHIKOBAJICS KO-
pabnb «Corwo3 T-15», Ha KOTOPOM KOCMOHABTHI
JI.A. Kuzum u B.A. Co10BbeB COBEPILIWIIN TIEPEJIET C
«Mupa». Onu Ha TKC 3aBepiiniv HEKOTOpbIE U3 Ha-
MEYEHHBIX paHee SKCTIICPUMEHTOB, IPOBEIM PaOOTHI
B OTKPBITOM KocMoce ¢ hepmoit «Masik», 3aKoHcep-
BUpoBaIU «CaytoT-7» W BBIMOJIHWIM OOpaTHBIN Tie-
pener Ha craHuuio «Mup». [logoGHas omepanus
TPOBOIMIIACH B KOCMOCE BIIEPBEIC.

BriocniencTBum GBIIO TIPUHSITO PELICHUE Tepe-
BECTU OpOUTATBHBIN KOoMILTeKC «CantoT-7» — «Koc-
Moc-1686» Ha OpOUTY XpaHEHNsI, Y C TTOMOIIIBIO TBH-
ratesbHOM ycraHoBKM TKC k 28 aBrycta 1986 roma
opbuty nmoaHsu 10 450 kM.

[pu mrosteTe Ha OpOUTE XpaHESHUST TTPOBOAVIIVCH
PECYPCHBIE MCTIBITAHUS arperaToB M CHCTeM, Hayd-
HbIE 9KCTICPUMEHTHI. YIIPaBJIEHHE OCYIIECTBISUIOCH

down to the Earth, carrying 350 kg of scientific
cargoes. On September 19, 1983, the FGB was sunk
at the designated area on command from the Earth,
whereas the station continued to fly.

Another TKS (Kosmos-1686) was ready for a
rendezvous with the Salyut-7 for more than just a
supply mission. It was supposed to carry the Pion-K
optoelectronic reconnaissance complex for surveillance
over ground and sea-based facilities.

However, on February 11, 1985, an error
made by the Mission Control Center led to a loss
of communication with the unmanned Salyut-7.
As a result, the station’s automatic systems failed, the
recharging of the buffer batteries stopped, and the
onboard systems deenergized and switched off. To rescue
the station and the entire program, a special expedition
including V.A. Dzhanibekov and V.P. Savinykh was sent
to the Salyut-7 aboard the Soyuz T-13 spacecraft. On
June 8, 1985, the spacecraft docked with the frozen
Salyut-7, and within a month the cosmonauts did the
impossible — they brought the station back to life and
restored the performance of the systems.

In the second half of September 1985, the
crew was partially replaced. On September 17,
V.V. Vasyutin, G.M. Grechko and A.A. Volkov arrived at
the station aboard the Soyuz T-14, and on September 25
V.A. Dzhanibekov and G.M. Grechko returned to the
Earth aboard the Soyuz T-13. V.V. Vasyutin, V.P. Savinykh
and A.A. Volkov continued to work on the station.

The next TKS, named Kosmos-1686, was placed
into orbit by Proton LV on September 27, 1986, and
docked with the Salyut-7 on October 2. It carried
special equipment and expendable materials weighing
more than 4,300 kg, including 1,255 kg of scientific
equipment. Its tanks accommodated over 1.5 tons of
fuel needed to sustain the station in orbit, its orientation
and stabilization. The TKS significantly improved the
performance of the station’s electric power system.

However, an illness of flight commander V.V. Vasyutin
forced the basic expedition to reduce their work aboard
the station and return to the Earth ahead of schedule,
on November 21.

Still the Salyut-7 operation did not stop there. At
the time, the Mir first manned orbital complex started
to function in space. On May 6, 1986, cosmonauts
L.D. Kizim and V.A. Solovyov transferred in the
Soyuz T-15 spacecraft from the Mir to the Salyut-7.
They completed some of the previously planned
experiments, performed spacewalks to work with the
Mayak truss, mothballed the Salyut-7 and flew back
to the Mir. That was the first operation of this kind
ever carried out in space.

Later it was decided to move the Salyut-7 —
Kosmos-1686 complex to a different (storage) orbit,
and on August 28, 1986, the propulsion unit of the TKS
helped lift the complex to an altitude of 450 km.

During the flight in the storage orbit, specialists
conducted endurance tests of assemblies and systems
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and carried out scientific experiments. The control was
exercised from the Mission Control Center near the city
of Yevpatoria. The Center even considered a possibility
of returning some of the complex elements to the Earth
aboard the Buran spacecraft.

However, in December 1989, the TKS power
system failed, and in 1990 a peak in the solar activity
led to a sharp slowdown of the station. That was why
on February 7, 1991, there occurred an uncontrolled
deorbiting of the Salyut-7 — Kosmos-1686 complex,
and it ceased to exist.

After the Almaz and Salyut manned programs were
closed, the remaining frame structures of two Almaz
stations were decided to be converted into unmanned
spacecraft for radar surveillance of the Earth. The
absence of systems required for a manned flight enabled
specialists to place a large amount of equipment in a
spacecraft, including unique radars.

The first such spacecraft, Kosmos-1870, was
launched by the Proton LV on July 25, 1987, and
transmitted high-quality radar and panoramic imagery
to the Earth for more than two years.

The second spacecraft, Almaz- 1, worked successfully
from March 31, 1991, to October 17, 1992, transmitting
images of 10 meter resolution.

Thereupon the work on the development and
operation of TKSs and their elements under the original
programs was over. The principles of approaches, and the
design, engineering, technological and other solutions
found during that work were further implemented in
the development of modules for the Mir orbital station
and the ISS, as well as other spacecraft made by the
Khrunichev and other space centers.

u3 LIYTla 6au3 r. EBnaropusi. PaccmartpuBaics naxe
BO3MOXHBIII BapWaHT BO3BpAIllECHWS 3JICMEHTOB
KOMILIEKCa B TPy30BOM OTceke «BbypaHa».

Ho B nexabpe 1989 roma Ha KoMmIuiekce OTKa-
3ajia cucrema snekrponutanust TKC, a B 1990 romy
M3-3a TIMKa COJIHEYHOW aKTUBHOCTU PE3KO YBEJIM-
YUJIOCh TOPMOXEHUE cTaHuuu u 7 despansa 1991
roga komiuieke «Camor-7» — «KocMoc-1686» He-
KOHTPOJMPYEMO COIIeJ C OPOUTHI W TPEKPaTHI
CBOE CYIIIECTBOBAaHUE.

IMocne 3akpBITUS TUJIOTHPYEMBIX IPOTpaMM
OITC u JOC ocranuch Kopiyca IByX CTaHIIAMN «AJI-
Ma3», KOTOpble OBUTO HaMedeHO MepeobopyaIoBaTh B
aBTOMaTHUueckue kocMudeckue armapathl (KA) pa-
JUOJIOKaIIMOHHOTO HabmoaeHus 3emu. [Ipemnara-
JIOCh BMECTO CHCTEM, CBS3aHHBIX C TPeOBIBAHWEM
KOCMOHABTOB, Ha OecmIOTHBIX KA pa3mecTHTh
OOJIBIION KOMIUIEKC ammaparypbl ¢ YHUKaJIbHBIMUA
paarojiokaTopaMu 0063opa 3eMJIH.

ITepsriii Takoit KA («Kocmoc-1870») 6bu1 3amy-
1IeH pakeToii-HocuteaeM «I[IpotoH» 25 uronsg 1987
rojia u 6oJiee AByX JIET MepeaaBal Ha 3eMITIO BBICOKO-
KavyeCTBEHHBIEC PAIMOIOKAIIMOHHBIE CHUMKY U TeJie-
TTaHOPaMBI.

Bropoit KA («Anmas-1») ycmemrHo pabortan
¢ 31 mapra 1991 rona mo 17 okrsa6pst 1992 rona,
nepenasasi ¢pororpaduu ¢ pa3peuieHUEM OKOJO
10 MeTpoB.

Ha sTtom paboThl 10 CO3AaHUIO U UCIOJIb30BA-
Huo TKC u ux 31€MEeHTOB 1O MpSIMOMY Ha3Haye-
HWIO OBbUTM 3aBeplieHbl. HalimeHHbIe NPUHIIWIIBI
MOIX0/1a, KOHCTPYKTOPCKHE, WHXEHEPHBIE, TEXHO-
JIOTUIECKWE W IpyTue PpelIeHUs TOIyYWIn CBOE
nMaJTbHEeIIee pa3BUTHE U JICTJIM B OCHOBY CO3MaHUsI
MOJIyJIel IS OpOUTAIbHOrO KOoMIuieKca «Mup» u
MKC, npyrux KOCMAYECKHUX aIlapaToB, CO3IaBae-
Mbix B KHITL] um. M.B. XpyHuueBa u B Ipyrux
KOCMMWYECKUX IIEHTPAX.
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A

Cxema nepeoii [0NroBpeMeHHON OpoUTanbHOW CTaHUUN
«CanmoT» (J0C-7K) c TpaHCNOPTHLIM KOpabnem «Colo3»
Drawing of the first long-duration orbital station, Salyut (DOS-
7K), with the Soyuz transport spacecraft

MakeT nepBoii 4ONrOBPEMEHHOMW OpOUTaNbHOW CTaHLUUKN
«CanioT» Ha BbiICTaBKe

Mockup of the first Salyut long-duration orbital station

on display at an exhibition

i

PykoBopgutenu co3paHns 0oTe4eCTBEHHOW PaKeTHO-KOCMUY€ECKOW TEXHUKN —
3amecTuTtens NMpepcepartens Coeeta Muuuctpoe CCCP, npeacenarenn
Komuccumu Coeeta MMHUCTPOB NO BOEHHO-NPOMbILWIeHHbIM Bonpocam (BIK)
J1.B. CMMpPHOB, MMHUCTP 00LL,Eero MallMHOCTPOEHUS (PaKeTHO-KOCMUUYECKOMn
oTpacnu) C.A. AbaHacbeB 1 ee co3aartenn — reHepasibHblii KOHCTPYKTOP

B.H. Yenomew u gupekTop 3aBopa um. M.B. XpyHuueBa A.U. Kucenes

B Lexe 3aBoaa (Ha nepeaHeM niaHe — cseBa Hanpaseo)

Chief executives of the Russian space industry: Deputy Chairman of the USSR Council
of Ministers and Chairman of the Council of Ministers Commission for Military-Industrial
Issues L.V. Smirnov, and Minister of General Engineering (the rocket and space industry)
S.A. Afanasyev; and spacecraft developers: General Designer V.N. Chelomei and
Khrunichev Plant Director A.l. Kiselev in the plant’s workshop

(in the first row from left to right)

MepBas op6uTanbHas ctaHuus «Canmot» (AOC-7K)

Ha MOHTaxHou Tenexke B MUKe kocmogpoma BaikoHyp
The Salyut (DOS-7K) long-duration orbital station on an
assembly trolley in the Baikonur assembly-and-test building
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XKnakocTHOW peaKTUBHbIA b
asuratens PA-0225 kocMmuyeckoro
Kopabns «Anmas» CnpoeKTUPOBaH
B KBXA (r. BopoHex)
The RD-0225 liquid-propellant rocket
engine for the Alimaz spaceship was
designed by the Khimavtomatika
Design Bureau (Voronezh)

' <« BapnaHTbl BHyTPEeHHen
KOMIMOHOBKU 060pyAoBaHNS
opOuTanbHO NUNOTUPYEMOW
CTaHuum «<Anma3s».
KoHcTpykTOpamu
paccMaTpuMBanochb pa3fniuyHoe
pacnosioXeHne oTceka ans
Kancynbl cneunHdopmauum
Variants of the internal layout
of the Almaz manned orbital
station’s equipment.

The designers considered
different locations for the bay
with a data capsule
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\l\ I < CGopka op6uTanbHoi
nMnOTupyemoﬁ cTaHum

(ONnC) «<Anmas» B uexe,

Ha MOHTaXHOM CcTOJ1e

Assembly of the Almaz

manned orbital station

in a workshop
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Cxema cOpoca kancynbl cneunHgopmauum c OMNC «<Anmas», ee cnycka Ha 3eMJilo n Npu3emMaeHus
Drawing of data capsule ejection from the Almaz orbital station; its descent to the Earth and landing

Kancyna cneunHdpopmauum (KCH)

ANnS aocTtaBku matepuanos ¢ ONC «<Anmas»
Ha 3eMJ1l0 — NepBbili B MUpe rpy30Bov
BO3BpaLlaeMblii annapart, CHaps)XaeMbli
Ha opOuTe aKunaxem cTaHLUMU

Data capsule for delivering materials from

the Almaz manned orbital station to the Earth —
the world’s first cargo return vehicle loaded

by the station crew in orbit
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3arpy3Ka cnyckaeMow KarcyJibl

B OINC «CanioT-3» B MUKe

Installation of the descent capsule into the Salyut-3
orbital station in the assembly-and-test building

A

KocmonagThi I1.P. Monosuy u 10.M. ApTioXnH Ha GopTy
OnnC «CanoT-3» (Anma3s-2»)

Cosmonauts P.R. Popovich and Yu.N. Artyukhin on board
the Salyut-3 (Almaz-2) orbital station

Pa6ouumii oTcek akunaxa OlNC «CanioT-3»
Working compartment of the Salyut-3 orbital station
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A

MakeT TpaHCNOPTHOro Kopabns cHaGXeHus,
COCTbIKOBAHHOIO C BO3BpaLlaeMbIM annapaTtom
Mockup of a Transport Supply Spacecraft

docked with a return vehicle

doTorpacdus NMoamockoebs, caenaHHas ¢ OMNC «Anma3s»
Photo of an area near Moscow made from the Almaz manned orbital station

. -« PakeTa-Hocutensb «[IpOTOH» C OpOUTaNBHON NUIIOTUPYEMOI CTaHUMen
M TPAHCNOPTHbLIM KOpabsiem cHabG)XeHUs (COCTbIKOBaHHbIM C BO3BpaLlaeMbiM
annapartom) Ha CTapTOBOW No3nuumn Ha kKocmoapome BarkoHyp.
3akoH4YeHa onepauus BepTukanamsauum paketbl-HOCUTENS
The Proton LV in an upright position with a manned orbital station
and a Transport Supply Spacecraft (docked with a return vehicle)
on the launch pad of the Baikonur cosmodrome
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B.H. Yenomew c nepebiM 3Kunaxem »
op6GuTanbHoO cTaHuum «CanioT-3» —
kocmoHasTamu 1.P. Monosuyem
n 10.1. ApTiOXUHbIM
V.N. Chelomei with the first crew of the Salyut-3
orbital station: cosmonauts P.R. Popovich
and Yu.N. Artyukhin

AO0C «CanioT-4» HA MOHTAXHON TENEeXKe »
B MUKe Ha kocmoapome BaiikoHyp
The Salyut-4 long-duration orbital station
on an assembly trolley in the the Baikonur
assembly-and-test building

102
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-4 CTbIKOBKa OTCEKa ABUratesibHomn
YCTAQHOBKU CUCTEMbI aBapuﬁHoro
cnaceHus ¢ BO3BpaLlaeMbiM
annapatom TKC B MUKe
Ha kocmoapome BaikoHyp (cnesa)
Mating of the engine compartment
of the emergency recovery system
with the return vehicle of the TKS
in the assembly-and-test building
of the Baikonur cosmodrome (left)

—I= -« MoaroToBKa K UCMLITAHMSM
CUCTEeMbl aBapUIHOIro crnaceHus
BO3BpaLLaeMoro annapara

Ha nnowaake N2 51 kocmogpoma
BaikoHyp (B ueHTpe)

Preparation for testing

the emergency recovery system

of a return vehicle on Site 51 of the
Baikonur cosmodrome (center)

-4 BosBpawjaemsbliii annapart
TKC B uexe 3aBopa
nm. M.B. XpyHuuyeBa (cnpaBa)
Return vehicle of the TKS
in a workshop of the Khrunichev

Plant (right)
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o N <o Y | 4 -4 DyHKUMOHANBHBIN FPY30B0ii 6510K

[ (B LeHTpe) u Bo3BpaLwaemMbiin
-] 1 ; annapar (cneea) TPaHCMOPTHOro
- Kopabnsa cHaGXeHus nocne
N3roToBJIEHMS Ha 3aBoAe
M. M.B. XpyHuueBa
nepeBpe3eHbl HA UCMbITaHUA
B HMO mawmHocTpoeHus
B PeyTtoBe
Functional cargo block (center) and
B —t — the return vehicle (left)

: . of the TKS, manufactured
by the Khrunichev Plant, brought
to the Research & Production
Association of Machine-Building
(NPO Mashinostroeniya)
in Reutov for testing

e
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CTbIKOBKA OTCEeKa ABUraTesibHOW yCTaHOBKM CUCTEMbI aBapUNHOIO CNaceHus ¢ BO3BPaLL,aeMbiM
annapaTtom TPaHCMOPTHOro Kopa6ns cHaGxeHus ONC B MUKe Ha kocmogpome BaiikoHyp

Mating of the engine compartment of the emergency recovery system with the TKS return vehicle in the Baikonur
assembly-and-test building

DyHKLUOHaNBHO-IPY30BOIA 610K (B LLEHTPE) 1 BO3BpallaeMblii annapar (csieBa) c TPaHCMOPTHbIM
Kopabnem cHabXeHus nocrie N3roToBsieHus Ha 3aBoae uMm. M.B. XpyHuueBa nepeBe3eHbl

B HMO mawmHocTpoeHus B PeyToBe U COCTbIKOBaHbI A1 NpoBeaeHus ucnbiTalui ¢ OMNC (cnpaga)
Functional cargo block (center) and the return vehicle (left) of the TKS, manufactured by the Khrunichev Plant,
brought to the Research & Production Association of Machine-Building (NPO Mashinostroeniya)

in Reutov and mated for testing with the orbital station (right).
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MoHTaXHO-Hanago4Hble paboTbl BHYTPU
repMmooTceKka KOCMU4YeCKOW CTaHuumu «<Anmas»

B uexe N2 22 zaBopga nm. M.B. XpyHuueBa
Installation and checkout work inside a pressurized
compartment of the Almaz space station in workshop
#22 of the Khrunichev Plant
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A
Akunax nepBov oCHOBHOW 3akcneauuum OMNC «CanioT-5» («Anmas-3»)
KocMoHaBTbl B.B. BonbiHOB 1 B.M. XK0n1060B B paGo4yeM oTCeKe CTaHuuun
Members of the first main expedition of the Salyut-5 (Almaz-3) orbital station:
cosmonauts B.V. Volynov and V.M. Zholobov in the station’s working compartment
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MoaroToeka aBTOMaTU4ECKOU OPOUTasNIbHOW CTaHUUU «Anma3s» Moparoroeka K 3anycky paketbl-HocuTens «MpoToH»
(nckyccTBeHHbI cnyTHUK 3emnn «<Kocmoc-1870») C aBTOMaTU4eCKOM opouTanbHOW cTaHuuen «Anmas»

B MOHTaXXHO-UCNbITaTeJIbHOM Kopnyce Ha kocmogpome BaikoHyp (UC3 «Kocmoc-1870») Ha cTapTOBOM NO3ULMUKN KOCMOAPOMa
Preparation of the Almaz unmanned orbital station (Kosmos-1870 satellite) BaiikoHyp. Uonb 1987 r. Monet «Kocmoca-1870»

in the Baikonur assembly-and-test building npopomkanca ¢ 25 niona 1987 r. no 30 uionsa 1989 r.

Preparations for the launch of the Proton LV carrying the Almaz
unmanned orbital station (Kosmos- 1870 satellite) on the launch pad

of the Baikonur cosmodrome. July 1987. The flight of the Kosmos-1870
continued from July 25, 1987, to July 30, 1989
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A

FeHepanbHbii gupekTop IKHIML nm. M.B. XpyHnuesa

A.U. KuceneB n netumk-kocMmoHasBT A.A. JIeoHOB

Director General of the Khrunichev State Research and Production
Space Center A.l. Kiselev and Pilot-Cosmonaut A.A. Leonov

PucyHok opGuTanbHoi NMNoTupyemoii ctaHuumu «Canior-6»
C NMPUCTbIKOBaHHbIMU (CNeBa 1 cnpaea) aBToMaTU4eCKUuMmn
TpaHCNoOpPTHbIMU KOpabnamu «Mporpecc»

Artist’s illustration of the Salyut-6 manned orbital station docked
(on both ends) with Progress unmanned cargo spacecraft
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OpO6uTtanbHas NnunoTupyemas crtaHumsa «Canior-6» ¢ NPUCTbIKOBAaHHbIM KOpabnem
«Colo3 T» B nonerte

The Salyut-6 manned orbital station docked with the Soyuz-T spaceship in flight

»
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AOC «CanioT-7» C NPUCTbIKOBAHHbIM KOpabnem «Coto3 T»

B nonete. BoiBepeHa Ha opOuTy 19.04.1982 . ]
3a 9 neTt nonera CTaHUMIO NOCETUIIO BOCEMb CMEHHbIX
akunaxein. NMpekpaTtuna cywecreosaHue B 1991 r.

The Salyut-7 long-duration orbital station docked with the Soyuz-T
spaceship in flight. The station was put into orbit on April 19, 1982.
Over the nine years of its flight, it was visited by eight rotating crews.
The station ceased to existin 1991
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MakeT opOuTanbHoi cTaHuum «<Anmas» Ha BOHX.

Ha nepepHem nnaHe — kancysa BO3BpalLlLaeMoro annapara
Mockup of the Almaz orbital station on display at the Exhibition

of National Economic Achievements in Moscow. In the foreground
is the return vehicle capsule

Kocmunueckas cuctema pUCTaHLMOHHOIO 30HAMPOBaHNSA 3eMnun

C UcnoJsib30BaHueM GOPTOBOro paauosiokaTopa ¢ CAHTE3UPOBAHHOMN
anepTypoi BbICOKOro pa3pelueHus — kKomnaekc «Anmas-T»

B ogHOM u3 LexoB HMO mawmHocTpoeHus

A space system for remote sensing of the Earth by means of an onboard
high-resolution synthetic aperture radar — the Almaz-T complex in a workshop
of the Research & Production Association of Machine-Building

(NPO Mashinostroeniya)



CO3AAHUNE KOCMNYECKNX CTAHUWNIN, KOPABAEI, ANNAPATOB

» MHuoroue/ieBoii OpOUTAIbHbII
NWIOTHPYEMbIil KoMILIeKC «Mup»

OpOuTaTEHBIN TJIOTUPYEMBI KOMITTEKC «Mup» —
3aKOHOMEPHOE MPOIOJIKEHME TIPOrpaMM «AjiMas» 1
«Camor». [lpy co3maHuy KoOMIUIEKCa BIEpBbIe B
MUpe ObUI TIPMMEHEH MOMYJIbHBIA TTPUHITUI Hapa-
IIUBaHUS CTPYKTYPBI M BO3MOXKHOCTE CJIOKHEHIIIe
KOCMUYECKOW TeXHUKWA. MHOTOJIETHSISI YCIIelTHast
SKCIUTyaTalysl MAJIOTUPYEMOM CTaHIIMH, TOTyYeH-
HBIC pe3yJIbTaThl, HAKOTJICHHBII OITBIT e11ie 6oJIee yK-
PETII aBTOPUTET OTEUECTBEHHON KOCMOHABTUKM.

CTpouTeThCTBO XpYHUIECBIIAMU BCEX BJIEMEHTOB
CTaHIIMM, co3daHue 0a30BOro 0J0Ka, MOmIyJiei
«KBaHT», «KBaHT-2», <«Kpucrami», «Cnekrp»,
«[1pupona», ux BEIBOJ HAa OPOUTY PaKETOW-HOCUTE-
seM «[IpoToH» 1 mocaenyromas pabotTa KOCMOHaB-
TOB MHOTHX CTPaH IMO3BOJIWIIM PEaii30BaTh MHOTO-
YUCJIEHHbIE KOCMMYECKHWE TPOrpaMMbl HayIHBIX
WCCIIeIOBAaHUM, PEIIUTh MAcCy Pa3IMYHbIX XO35HC-
TBEHHBIX 3amad. [1py HAKJIIOHEHWM TUTOCKOCTH Op-
OUTHI K 9KBaTOpy S1,6° 1 BEIcOTE TIoJ1eTa 0KoJto 400 KM
KoMIuTeKC «MUp» 1aBajl BO3MOXHOCTb BU3yaTbHO U
WHCTPYMEHTAJILHO Ha0JIoAaTh OKoJIo 95% 3eMHOI
TTOBEPXHOCTH.

[TepBolii a71eMeHT OyayIIeil OpOUTATBLHOM MU0~
TUPYEMOI CTaHUMU — 0a30BbIi OJOK — ObLI BbIBE-
neH Ha opouty 20 deBpaist 1986 roma, a moJHOCTHIO
(bopMupoBaHUe KOMILIEKCA OBLIO 3aBepIleHO 26 ar-
penst 1996 roma, Korga K CTaHIMK ObLT ITPUCTHIKO-
BaH Hay4yHbIii MoayJib «[Ipupona».

Bonee 15 net craHiug gBasjgach €IUHCTBEH-
HOW B MMpEe KOCMHUYECKOW JabopaTopuein st
MPOBEPKU M peanu3alii BaXHEUIIUX HampaBiie-
Huii ocBoeHus1 Beenennoii. C 1987 roma Ha cTaH-
LI COBMECTHO C OCHOBHBIMM dKMIaXaMH pado-
TaJIM MEXTYHAPOAHbIE SKCIEAUIIMU TTOCEIIEHUS C
yyactueM actpoHaBToB ®panumu, Cupun, bosra-
puu, SnoHun, AdraHucraHa, BerukoOpuraHuu,
Iepmanun, Kazaxcrana, CIIIA, Kananbl, ABc-
TPUH, Psiia IPYTUX CTpaH, Bxoasmux B EBporeiic-
KO€ KOCMMYECKOe areHTCTBO, — Bcero 71 yeoBex.
Bbruto coBepilieHO 0k0710 80 BBIXOJOB KOCMOHAaB-
TOB B OTKPBITHII KOCMOC IUISI BHITTOJTHEHUST pa3-
JIMYHBIX PaOOT.

B depasne 2001 roma opOUTAIBHBII KOMILIEKC
«Mup» ObLT CBEIEH C OPOUTHI U 3aTOTUIEH.

Mir Multipurpose
Manned Orbital Complex

The Mir manned orbital station was a logical
follow-up to the Almaz and Salyut programs. Its
designers were the first in the world to use a modular
principle of building up the structure and capabilities
of sophisticated spacecraft. The years-long successful
operation of the station, the results obtained and the
experience accumulated increased the reputation of
Russian cosmonautics still further.

The construction by the Khrunichev Center of all
elements of the Mir station, the development of the core
module and the Kvant, Kvant-2, Kristall, Spektr, and
Priroda modules, their placement into orbit by Proton
launch vehicles, and the subsequent work of cosmonauts
from many countries aboard the station helped implement
many space programs and carry out a variety of economic
tasks. The orbital inclination of 51.6 deg and an altitude
of about 400 km enabled the Mir station to observe
approximately 95 percent of the Earth’s surface visually
and instrumentally.

The core module, the first element of the future
manned orbital station, was launched into orbit on
February 20, 1986, and the complex was assembled in
full on April 26, 1996, when the Priroda module docked
with the station.

For more than 15 years, the station remained the
world’s only space laboratory used for research in major
areas of space exploration. From 1987, the host crews
worked aboard the Mir station together with international
visiting expeditions that comprised a total of 71 astronauts
from France, Syria, Bulgaria, Japan, Afghanistan, Great
Britain, Germany, Kazakhstan, the USA, Canada, Austria
and some other member-countries of the European Space
Agency. The station crews made about 80 spacewalks
to carry out a variety of missions.

In February 2001, the Mir complex was deorbited
and ceased to exist.




DEVELOPMENT OF SPACE STATIONS AND SPACECRAFT

<4 Ba3oBbIi 6510K
opGUTanbHOro KOMIUJIeKca
«Mwup» B nonerte
(BnA, cO CTOPOHDI
CTbIKOBO4YHOrO y31a)
Core module of the Mir
orbital station in flight
(view from the docking unit)

~ MHoroueneso
opOuTanbHbIl
NMUIOTUPYEMbIA KOMIJIEKC
«Mup» B nonete
The Mir multipurpose
manned orbital complex
in flight

KUCEJNEB
AHaTonuiht UBaHOBUNY

C 1975 r. — pvpekTop 3uXa. B 1993 r. no ero nHuumatmee
npou3oLLno obbeanHeHve 3uXa u OKB «Caniot» B eAnHbIN
TKHIL,. B 1993—2001 rr. — reHepanbHblii aupektop MKHMLL
1M. M.B. XpyHuuesa. lMog ero pykoBOACTBOM HanaxeHo
cepuitHoe nponssopcteo MBP CC-19, u3rotoBneHb!
cTaHumm «Anmas», BA, TKC, craHumm «CanioT», Bce Mopyu
opbuTasnbHoro komnekca «Mup», nepBble KOCMUYECKME
moaynm MKC — «3apsi», «3Be3aa». Hauatbl ucnbitaHus

PH xenoro («MpotoH M») 1 nerkoro («PokoT») knaccos,
pa3roHHbIX 6510koB «bpna-M» n «bpus-KM>», Hauato
MPOEKTUPOBAHME YHUBEPCANIbHOW KOCMUYECKON NAAThOPMbI
«$ixTa», cosnanme PK «AHrapa», pa3BepHyTa CeTb
«Tenekomceesab». Fepoit Coumanmctyeckoro Tpyaa. Jlaypear
JlenmHckoii npemum, npemun Mpasutensctea PO B obnactn
HayK 1 TEXHUKM, [LOKTOP TEXHUYECKMX HayK, Npodeccop

Anatoly I. KISELEV

From 1975 — Director of the Khrunichev Engineering Plant.

In 1993, on his initiative, the Khrunichev Plant merged with the
Salyut Experimental Design Bureau into a State Research

and Production Space Center.

In 1993-2001 — Director General of the Khrunichev State
Research and Production Space Center. During his tenure,

the Center serially produced SS-19 ICBMs, developed and built
the Aimaz stations, a return vehicle, Transport Supply spacecraft,
Salyut stations, as well as all modules for the Mir orbital complex
and the first elements of the International Space Station — Zarya
and Zvezda; tested light and heavy launch vehicles (Rokot and
Proton-M, respectively) and the Briz-M and Briz-KM upper
stages; began the development of the Yakhta universal space
platform and the Angara launch complex; and deployed the
Telekomsvyaz network.

Hero of Socialist Labor; holder of the Lenin Prize and the Prize
of the Russian Federation Government for Achievements

in Science and Technology
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Ba30BbIil GJIOK — OCHOBHOE 3BEHO BCETO OPOUTAILHOTO KOMILIEKCA,
00be IMHAIOIIEE €T0 MOLYJIN B €IUHBIN KOMIUTEKC. COCTaB: IMEPEXOIHBII
OTCEK C IATHIO TACCUBHBIMY CTHIKOBOYHBIMHM arperataMi (OIUH 0CEBOM
1 YeThIpe GOKOBHIX), PAOOUMIA OTCEK, TIPOMEXYTOYHAST KAMEPA C OIMHAM
CTHIKOBOYHBIM arperaToM M HerepMETHYHEII arperaTHbIN oTceK. B 610Ke
PAaCIIOJIOKEHBI 00OPYIOBAHUE YIIPABICHUS CIY>XEOHBIMU CHCTEMaMK
06ecIeYeHNs KU3HEAEATENHHOCTH SKUITAaXa CTAHIIMK U HaydHas arla-
parypa, a TaKxKe MeCTa JUIST OTIbIXa SKUITaXa.

BriBenen Ha opouty 20.02.1986 .

The core module is the main element of the orbital station, which unites
its modules into a single complex. Composition: a transfer compartment with
five passive docking assemblies (one axial and four lateral docking assemblies);
a working compartment; an intermediate compartment with one docking
assembly; and a nonpressurized propulsion compartment. The module houses
equipment controlling life support systems, research equipment, and a living
area.

The module was put into orbit on February 20, 1986.

Basosblii 6510k op6UTansHoro komnnekca «Mup» Ba3oBbiii 6510k OpOUTaNbLHOro kKoMmnaekca «Mup»
pocTtaeneH B UHWUmaw ans npeanoneTHbIX UCNbITaHNA B c60pouHoM uexe 3asoga um. M.B. XpyHuuesa
Core module of the Mir orbital station brought Core module of the Mir orbital station

to the Central Research Institute of Machine-Building in an assembly workshop of the Khrunichev Plant

for preflight testing

\J

A

BubpopecypcHbie ucrnbiTaHusa 6asosoro 65oka B LHUWmalu
Vibration and durability testing of the core module

at the Central Research Institute of Machine-Building

Ba3oBbIi 610K NPOXOAUT NPOBEPKY B JTAGOPaTOPHOM p-
3ane BUOpauMOoHHbIX ucnbiTaiuin ULHUMmaw.
(BHu3y cneea — 6a30BbIN 610K, CripaBa B cTanese —
conHevyHas 6aTapes 6510Ka)
Core module (bottom left) undergoing vibration testing
in the laboratory room of the Central Research Institute
of Machine-Building. (Right: a solar array of the module
in the assembly jig)
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3anyck 6a30Boro 6s10ka 0poMUTaNbLHOro KOMIJIeKca
«Mup» pakeToin-Hocutenem «MpotoH» 20.02.1986 r.
Launch of the core module of the Mir station

by the Proton LV on February 20, 1986

B cO0po4HOM Liexe 3aBoaa (BBepXy cripaBa)
In an assembly shop of the Plant (top right)

FeHepanbHbIV AMpEeKTOp 3aBoaa »
um. M.B. XpyHuuesa A.U. Kucenee c kocmoHaBTamMu
nepep, oTrnpaekoi 6a3oBoro 6;10ka opouTanbLHOro
kommnnekca «Mup» Ha kocmoapom bavikoHyp
Director General of the Khrunichev Plant A.l. Kiselev
with cosmonauts before sending the core module
of the Mir station to the Baikonur cosmodrome




CO3AAHUNE KOCMNYECKNX CTAHUWNIN, KOPABAEI, ANNAPATOB

Mopynb «KBaHT» — ISl IpoBeeHUs acTpodusnyec-
KUX U APYTUX HAyYHbIX UCCIECAOBAHUIN U SKCIIEPUMEHTOB.
CocTaB: J1abOpaTOPHBI OTCEK C IMEPEXOMHOM KaMepoit
U HETEPMETUYHBII OTCEK HayYHbIX MPUOOPOB.

ITpucrtbikoBaH K 6a3oBoMy 610Ky 09.04.1987 1.

The Kvant module is intended for astrophysical and other
scientific research and experiments. Composition: a laboratory
compartment with an airlock and a nonpressurized equipment
compartment.

Docked to the core module on April 9, 1987.

UcnbiTaHua moayns «<KBaHT» - l

nepep oTnpaBkon Ha kocmoapom barikoHyp R
Testing the Kvant module before sending it

to the Baikonur cosmodrome

Ba30Bbiii 6510k OpGUTaNbLHOro KoMnyekca «Mup» »
n moaynb «KBaHT» B COOPOYHOM Liexe

3asopga um. M.B. XpyHuuesa

Core module of the Mir orbital station

and the Kvant module in an assembly workshop

of the Khrunichev Plant
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<4 KoCMOHaBTbI
A.A. CepeGpoB
n A.C. BUKTOpEeHKO
c pa6oTHukamun 3uXa
BO BpeMs NoAroToBKu
moaynsa «<KeaHT»
Cosmonauts A.A. Serebrov
and A.S. Viktorenko
with personnel
of the Khrunichev Plant
during the preparation
of the Kvant module

WBAHOB Bsiuecnas Hukonaeesuu

TNepgblii 3aMECTUTENb FeHEPabHOrO KOHCTPYKTOPA

KB «Caniot» (1994—2004), 3amecTuTENb rEHEPANbHOIO
nvpekTopa IKHML, um. M.B. XpyHuyesa (2004 — no H/B).
Jlaypear l'ocynapcTeeHHoit npemuv CCCP, npemum
MNpasurenscTea PO B 06nacTit Hayky 1 TEXHUKM

Ba3o0Bbiii 6510K OpOUTaNbLHOrO
Komnnekca «Mup»

C MPUCTbIKOBAHHBIMU MOAyNEeM
«KBaHT»

N TPAHCNOPTHLIM

Kopa6nem «Mporpecc» Vyacheslav N. IVANOV
(Ha nepeaHem nnaxe)

B nonete

Core module of the Mir orbital
station docked to the Kvant module
and the Progress transport
spacecraft

(in the foreground) in flight
\J

First Deputy General Designer

of the Salyut Design Bureau (1994-2004), Deputy Director
General of the Khrunichev State Research and Production
Space Center (since 2004). Holder of the State Prize of the
USSR and the Prize of the Russian Federation Government
for Achievements in Science and Technology
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Monaynab «KBaHT-2» — ISl TOOCHAllE-
HUSI CTAaHUMM HAyYHOM ammapaTypowu,
000py/IOBaHUEM U 00ECIIEYEHUST BBIXO0B
SKHUITaka B OTKPBITHII KOCMOC, a TaKXke
JUISl TIPOBEICHUSI Pa3HOOOpPAa3HbIX Hayy-
HBIX WCCIIEIOBAaHUIA M BSKCICPUMEHTOB.
CocTaB: TpU TepPMETUIHBIX OTCEKa — TIPH-
OOpPHO-TPY30BOi, MPUOOPHO-HAYUYHbIA U
LIJTIO30BOM  CIEUMAIBHBIA C OTKpbIBae-
MBIM HapyXy BBIXOXHBIM JTIOKOM JTHaMeT-
pom 1000 Mm.

ITpucThiKOBaH K OpOUTATBHOMY KOM-
miekcy «Mwup» 06.12.1989 .

The Kvant-2 module is intended for
resupplying scientific and other equipment to
the space station for various kinds of research
and experiments, as well as equipment for
supporting spacewalks. Composition: three
pressurized compartments — instrumentation,/
cargo, science instruments, and an airlock
with an outward-opening exit hatch, 1,000 mm
in diameter.

Docked to the Mir orbital station on
December 6, 1989.

Mopaynb «KeaHT-2» B coopouyHom uexe FKHIML, um. M.B. XpyHnueBa
The Kvant-2 module in an assembly workshop of the Khrunichev State Research and Production Space Center
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PAOYEHKO
Apnyapa Tumodeeny

[NaBHbI KOHCTPYKTOP MO KOCMUYECKVIM KOpabisiv

Kb «Cantot» (2003 — o H/B).

Jlaypeat npemum MpasutenscTea PO B 06nacty Hayku
1 TEXHUKN

Eduard T. RADCHENKO

Spaceship Chief Designer of the Salyut Design Bureau
(since 2003).

Holder of the Prize of the Russian Federation Government
for Achivements in Science and Technology
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-4 Ba3oBbIi 610K,

mMmopynu «KBaHT»,
«KBaHT-2»

N KOCMUYECKun
Kopabnb «Coo3 TM»
B nonete. 1989r.
Core module,

the Kvant and Kvant-2
modules, and the
Soyuz TM spaceship
in flight. 1989

Ba3oBbiit 6510k

C MoAynaMun
«KBaHT» n «<KBaHT-2»
B uexe NKHIML

nm. M.B. XpyHuueBa
Core module with the
Kvant and Kvant-2
modules in a workshop
of the Khrunichev
State Research

and Production

Space Center

DEVELOPMENT OF SPACE STATIONS AND SPACECRAFT

rOPOOHWYEB
1Opuii MetpoBuy

MepBbiii 3amecTuTENb AMpPEKTOpa —
TMaBHbIIA MHXEHEP PaKeTHO-KOCMUYECKOro
3aBopa (1986—2004).

Jlaypear l'ocynapcTaeqHoi npemun CCCP,
npemuu MNpasutenscrea PO B obnacty
HayK1 N TEXHUKK

Yuri P. GORODNICHEV

First Deputy Director and Chief Engineer
of the Space Rocket Plant (1986-2004).
Holder of the State Prize of the USSR
and the Prize of the Russian Federation
Government for Achievements in Science
and Technology

FTEPACUMOB
Hukonait Muxannosuy

Benywumin KoHCTpyKTOP N0 Teme «Mup»
Kb «Canior» (1986-1992).

Jlaypeat npemum MMpasutenscrea PO
B 00/12CT HayKW 1 TEXHUKN

Nikolai M. GERASIMOV

Chief Designer of the Salyut Design
Bureau (the Mir program) (1986-1992).
Holder of the Prize of the Russian
Federation Government for Achievements
in Science and Technology
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BOPOAYJIUH Uropb Hukonaesuy

PykoBoguTeNb NpeanoneTHon NoAroTOBKM KOCMUYECKUX MOLYEN U CTaHLWNA
Ha kocmoppome baiikoryp. Hauanbhuk Liexa 515 39PKT (1984 — no H/B)

Igor N. BORODULIN

Head of the Space Modules and Stations Preflight Preparation Department
at the Baikonur cosmodrome. Superintendent of Workshop 515 of the Space
Hardware Operation Plant (ZERKT) (since 1984)

Monynp «Kpuctamu» — CTBIKOBOYHO-TEXHOJOTUYECKUI
CIENUATU3UPOBAHHBIA IS MPOBEACHUS TEXHOJIOTMYECKUX
U JIPYTMX HayYHBIX MCCJIENOBAHWUN M SKCIEPUMEHTOB W IS
0o0ecrieyeHns CTBIKOBOK C MHOTOpPa3OBbIMM  KOpaOIsiMu
«[lartm» u «bypaH», OCHAIIIEeHHBIMU aHAPOTUHHO-TIEpUdepUii-
HBIMU CTBIKOBOYHBIMM arperaraMu. CocTaB: JBa repMETUYHBIX
OTCeKa — MPUOOPHO-TPY30BOM 1 MEPEXOTHO-CTHIKOBOUYHBIH.

[MpuctbikoBaH K OpOWTATLHOMY KOMILIEKCY «Mup»
10.06.1990 .

The Kristall technological module intended for various kinds of
technological and other scientific research and experiments, as well
as for providing the docking of the Shuttle and Buran spacecraft,
equipped with androgynous peripheral attachment systems.
Composition: two pressurized compartments — instrumentation/
cargo and transfer (with docking assemblies). Docked to the Mir
orbital station on June 10, 1990.

A

TexHonornyeckuin mopynb «Kpucrtann» B uexe FrKHMLU nm. M.B. XpyHuuesa.

Bua co cTOpoHbl HOCOBOrO aHAPOrMHHO-NepudEpUnHOro y3na CTbIKOBKU

The Kristall technological module in a workshop of the Khrunichev State Research and Production Space
Center. View from the nose androgynous peripheral attachment system

TexHonornyeckuin moaynb «Kpuctann» nepep ornpaekoii Ha BalikoHyp
The Kristall technological module before being sent to Baikonur
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Y3en nacCUBHbIX CTbIKOBOYHbIX arperatos
(oAnH oceBoii U YeTbipe GOKOBbIX) («KONI0OOK»)
nepexoaHoro orceka 6asoBoro 6510Kka
op6uTanbHoro komnnekca «Mup» (cnpaea BBepxy)
Passive docking ports (one axial and four radial ports)
in the transfer compartment of the core module

of the Mir orbital station (top right)

OpoGuTanbHbI KoMnekc «Mup» B nonete. »
K YyeTbipemMm OOKOBbIM MaCCUBHbIM arperartam CTblIKOBOYHOro y3na
NMPUCTbIKOBaHbI MOAY/IVN OPOUTasNIbHOW CTaHLW, LLIEHTPaJbHbIN —
oceBomn — arperart rotoB K CTbiIKOBKe C KOCMU4Y€CKUM KOpaGIIEM
The Mir orbital station in flight. Modules of the orbital station
are attached to its radial docking ports, while the axial docking port

is ready for docking with a spaceship
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A

TaknM BUAENU KOHCTPYKTOPbI OPOUTaNbHbIN KOMIMJIEKC
«Mup» B nonete — 6a30Bbli 610K C NPUCTbIKOBAHHLIMU
K Hemy moaynamu «KBaHT», «KBaHT-2», «KpucTtann»

N KOCMUYECKUMU Kopabnamu «Coto3» u «bypan».
PucyHok Kb «Canior», 1986 r.

The Mir designers’ rendition of the orbital station in flight:
the core module docked with the Kvant, Kvant-2 and Kristall
modules and with the Soyuz and Buran spaceships.

Image courtesy of the Salyut Design Bureau, 1986.

A
Bas3oBbiit 6510k, Moaynu «KBaHT» u «Kpuctann» BasoBblit 6110k, Moaynu «KBaHT», «<KBaHT-2», «<Kpuctann»
B coopo4yHom uexe FKHML, um. M.B. XpyHuueBa c Kopa6nem «Coio3 TM» n asyms kopadbnamu «Mporpecc M» B nonete
Core module and the Kvant and Kristall modules in an assembly workshop of Core module docked with the Kvant, Kvant-2 and Kristall modules,
the Khrunichev State Research and Production Space Center the Soyuz TM spaceship and two Progress-M transport spacecraft in flight
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-4 KocMmuueckum
Kopabnb «ATnaHTUC»
roTOBUTCS K CTbIKOBKE
C opOGUTaNIbHBLIM
Komnniekcom «Mup»
The Atlantis Space Shuttle
preparing to dock with the
Mir orbital station
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C6opka moaynsa «Cnektp» B MUKe Ha BaiikoHype KocmonagTtsl M. MaHakoB, 10.1. lmaseHko
Assembly of the Spektr module 1 KOCMOHaBT-Ay6nep B.5. AHApeeB C COTPYAHUKAMU
in the assembly-and-test building F'KHIML, Bo BpemMsi noaroToBku moayns «Cnekrp»
of the Baikonur cosmodrome Ha kocmopgpome BaiikoHyp. 1995 r.
Cosmonauts G.M. Manakoy, Yu.P. Gidzenko and backup
cosmonaut V.B. Andreyev with personnel of the Khrunichev
State Research and Production Space Center during
the preparation of the Spektr module on the Baikonur
cosmodrome. 1995

Monynb «CriekTp» — ISl TPOBeeHYsI HAyIHbBIX MCCIISIOBAHMI U SKCIIEPUMEHTOB IO
WICCJIEJOBAHUIO MPUPOJHBIX PECYPCOB 3eMJIM, BEPXHUX CJIOEB 3eMHOI atMocdepsl, codc-
TBEHHOW BHEITHEN aTMochepbl OpOUTATHHOTO KOMITIEKCa, Teo(U3MIECKUX MPOIIECCOB
€CTeCTBEHHOTO M MCKYCCTBEHHOTO TIPOMCXOXIEHUST B OKOJIO3eMHOM KOCMHMYECKOM TIPO-
CTPaHCTBE W B BEPXHUX CJIOSIX 36MHOM aTMOC(hEpHI, a TAKXKe JJIsT JOOCHAIIEHUsT CTaHIIAN
JTOTIOJTHUTETbHBIMA WCTOYHUKAMU 3JIEKTPOIHEepruM. B cocraBe Momyssi JBa OTCeKa:
TePMETUIHBINA IPUOOPHO-TPY30BOI M HETePMETUYHBIN, HA KOTOPOM YCTAHOBJICHBI JBE OC-
HOBHBIC U JIBE IOTIOJTHUTEILHBIC COTHEUHbIe OaTaper 1 IPUOOPHI HAyYHOM anmapartyphl.

[pucteikoBan k OK «Mwup» 01.06.1995 .

The Spektr module is designed for scientific research and experiments: atmospheric
research and surface studies; study of the gaseous environment at Mir’s altitude; natural
and artificial geophysical processes in outer space and in the Earth’s upper atmosphere; and
for providing the station with additional power-supply sources.

Module composition: two compartments — pressurized instrumentation/cargo, and
nonpressurized with two main and two additional solar arrays and scientific instrumentation.

Docked to the Mir orbital station on June 1, 1995.

Bo Bpems cTbikoBkM «[porpecca M-34» ¢ OK «Mup» Oblna HapylleHa repMeTU4HOCTb B
mMopayns «CnekTp» U NOBpeXaeHa naHesib CoJIHe4YHou 6aTtapen. Bnarogaps npuHATLIM
peLueHUsIM, U3roToBJIEHHOMY PEMOHTHOMY 060PYAOBaHUIO N AENCTBUSAM
KOCMOHaBTOB, pa60TOCNOCOGHOCTb CTaHLMM Oblsla BOCCTAaHOBJIEHA U OHa CMOrna
ycnewHo ¢0yHKuI/IOHI/IpOBaTb BMJIOTb A0 3aBepLUeHns NnporpamMmmbl 1 3aTornJieHusd
During the docking of the Progress M-34 freighter with the Mir orbital station,
the spacecraft punctured the hull of the Spektr module, depressurizing it, and damaged
a solar array. Quick decisions, newly made repair equipment, and efficient actions
by the crew helped restore the station’s working capacity, and the Mir continued
to successfully operate until the completion of its program and its deorbiting

120
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A

Kopabnb «<AtnaHtuc STS-70» cocTbiKOBaH C OpOUTasibHbIM KOMIMJIEKCOM
«Mup» (cxema). Macca komnnekca coctaBusia okosio 209 1. 1995r.
Drawing of the STS-71 Atlantis docked to the Mir orbital station.

The overall weight of the complex was about 209 t. 1995.

OpOuTanbHbI KoMnekc «Mup» B nonete
nocJsie NPUCTbIKOBKN Moayns «Cnektp». 1995 .
(BBEpxy cneBa)

The Mir orbital station docked with the Spektr
module in flight (top left). 1995

MoHTaXx B KOCMOCe K OpOuTanbHOMY KoMriekcy «Mup» CTbIKOBOYHOIO
oTceka (npouseoactea PKK «3Heprusa»), noCTaBNE€HHOro aMepuKaHCKUM
MHOropa3oBbiM KOCMU4YECKUM KOopabnem «ATnaHTuc»

Attachment of a docking compartment (made by the Energia Rocket

and Space Corporation) brought by the US Atlantis Space Shuttle

to the Mir orbital station
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Mpe3upeHT PO B.H. EnbuunH B FKHMLU M. M.B. XpyHuyeea
President of the Russian Federation Boris Yeltsin visiting

the Khrunichev State Research and Production Space Center

MynbT ynpaeneHus opouTanbHbiM KOMMJIEKCOM «Mup» »
Control panel of the Mir orbital station

Hopman Tarapg (CLUA), E.B. KonpakoBa, B.H. [lexypos,
.M. CtpekanoB, B.B. Nonsikos, A.C. BuktopeHko

Ha 60pTy opGuTanbHOro komnnekca «Mwup»

Norman Thagard (USA), Ye.V. Kondakova, V.N. Dezhurov,
G.M. Strekalov, V.V. Polyakov and A.S. Viktorenko

on board the Mir station

B.B. Nonsikos n C.K. Kpukanes npoBogaTt
MeANULNHCKNEe 3KCNepuMeHTbl B KOCMOCe
V.V. Polyakov and S.K. Krikalev conducting
medical experiments in space
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Mpu6opsl 1 060pyaosaHue 6a3oBoro 6510ka » |
n moaynei opouTanbHOro kommnekca «Mup»
Instruments and equipment of the core
and other modules of the Mir orbital station
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Monyns «[Ipupoma» — It TpOBEACHNUST HAYYHBIX UCCISIOBAHUI W 9KC-
TIEPUMEHTOB 10 MCCIISIOBAHUIO IPUPOTHBIX PECYPCOB 3eMIIM, BEPXHUX CJIOEB
3eMHOM aTMOC(hepbl, KOCMUIECKIX U3ITyICHUH, Te0(DU3MIECKIX TIPOIECCOB
€CTECTBEHHOTO U MCKYCCTBEHHOTO MTPOUCXOXAEHUS B OKOJIO3EMHOM KOCMMU-
Ty YECKOM IPOCTPAHCTBE W BEPXHUX CIIOSX 36MHOM aTMochepshl, MPOBEIEHUS
OMOJIOTUIECKUX IKCIIEPUMEHTOB, UCCIICIOBAHMS TIOBEICHUST PA3IMIHBIX Ma-
TEPUAJIOB B YCIOBUSIX OTKPBITOrO KocMoca. CocTaB: OMWH TepMETUIHBINA TP~
GOPHO-TPY30BOIA OTCEK.

ITpucreikoBad K OK «Mup» 26.04.1996 .

The Priroda module is designed for scientific research and experiments to study
natural resources and the upper atmosphere of the Earth; cosmic rays; natural and
artificial geophysical processes in outer space and in the Earth’s upper atmosphere;
biological experiments; and characteristics of various materials exposed to outer space.
Composition: one pressurized instrumentation/cargo compartment.

Docked to the Mir orbital station on April 26, 1996.

" WA B

A

MoHTax npuéopos moayns «Mpupoaa» B uexe FKHMAL um. M.B. XpyHuyeBa Moaynb «[pupopa» Ha ucnbiTaTteNibHOM cTeHae Ha BankoHype
Assembly of the Priroda module instruments in a workshop The Priroda module on a test bed at Baikonur

of the Khrunichev State Research and Production Space Center

T g ik
e . : s

T

-

MoaroTtoBka K HAKaTKe U KpenJieHne rosIoBHoro oo6tekarens moayns «Mpupoaa» B MUKe kocmogpoma BaiikoHyp
Preparation for encapsulation and the attachment of the payload unit of the Priroda module in the assembly-and-test building of the Baikonur cosmodrome
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-4 Cxema mopynsi
«Mpupopa»
Drawing
of the Priroda module

-« Moaynsb «Mpupopa»
B MUKe
Ha BailikoHype
noaAroToBJ1€H
K CTbiIKOBKEe
C pakeTou-HocuUTenem
«[MpoTOH»
The Priroda module
in the assembly-and-
test building
at Baikonur prepared
for mating with the
Proton launch vehicle A

OpGuTanbHbIA Komnnekc «Mup»
B OKOH4YaTeJIbHOW KOHUrypauum B nonerte
Final configuration of the Mir orbital station in flight

TpaHcnopTupoBKka pakeTbi-HocuTens «[MIpoToH» ¢ NPUCTbIKOBAHHbLIM
moaynem «Mpupopa» kK ctrapTtosomy Komnnekcy. Kocmopgpom baiikoHyp
The Proton launch vehicle mated with the Priroda module

being transported to the launch site. Baikonur cosmodrome
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nocTpoeHunst opbuTanbHoro komnaekca «MWP»
1 NOAETOB Ha CTaHUMIO MMAOTUPYEMbIX U MPY30BbIX
aBTOMAaTUYECKNX KOCMUYecknx Kopabaen

CHRONOLOGY

of the Mir space station development
and flights of manned and automatic
cargo spacecraft to the Mir station
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Mporpecc M-4 — 15.08

Mporpecc M-5 - 27.09

Mporpecc M-3 -01.03

Mporpecc 42

— Progress-41

41-16.08

Mporpecc-40 - 10.02 — Progress-40

Mporpecc

—24.03 - Progress-35

35
Mporpecc-36 — 13.05 - Progress-36

Mporpecc-34 - 21.01 - Progress-34

Mporpecc

28

—083.03 - Progress-

28
Mporpecc-29 - 21.04 - Progress-29

Mporpecc-27 - 16.01 — Progress-27

Mporpecc

26

Progress-

26 -23.04 -

Mporpecc-25 - 19.03 - Progress-25

Mporpecc

o
[22]
o
-

Mporpecc M - 23.08 - Progress M
Mporpecc M2 - 20.12 - Progress M2
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Mporpecc-37 — 19.07 — Progress-37
Mporpecc-38 — 10.09 - Progress-38
Mporpecc-39 - 25.12 - Progress-39

o]
o]
o
-

Mporpecc-30 - 19.05 - Progress-30
Mporpecc-31 - 04.08 — Progress-31
¥ lporpecc-32 - 24.09 - Progress-32
Mporpecc-33 - 21.11 — Progress-33
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23.05.1996 — 3akOH4YeHO
dopmurpoBaHme opbuTanbHOro
komnnekca «Mup» cornacHo
HaMe4yeHHOW nporpaMmme
Construction of the Mir orbital complex
was completed in accordance

with the scheduled program

ATtnanTtuc STS-74
12.11.1995

CrblkoBKa ¢ «Mup»
YCTaHOBEH CThIKOBOYHbI
OTCEK 1 2 CoNHeyHble 6aTapeun

Atlantis STS-74
Docked to the Mir space station
on November 12, 1995.

The docking compartment and two :
'
'
'
'

Coio3 TM-21 solar arrays were installed
14.03.1995
Soyuz TM-21 AtnaHTuc STS-76 |
22.03.1996

20.05.1995 - 3anyck moayns «Cnekrp»

20.05.1995 — Spektr module launch

Atlantis STS-76 |

23.05.1996 - 3anyck moayns «Mpupona»

23.05.1996 — Priroda module launch

'
' T
! ! ' Coio3 TM-24 |
' ' i '
' ' AtnanTtuc STS-71 . LZ(I)EJS%E !
: | 27.06.1995 1 Y 1
| | CTblKkoBKa G «Muip» ' !
: ' Atlantis STS-71 ' !
| | Docked to the Mir space . .
. | station on June 27, 1995 : ! '
: : 1 Colo3 TM-23 | 1 | d
| Dnciasepn | 1 21.02.1996 ! ; ; !
: STS-63 ' . Soyuz TM-23 ! ! ! '
1 03.02.1995 ' ! ' ! : ?gnoagu:g;:GSTSJQ
: quﬁﬂeme : : : 3 ! ! ! Atlantis STS-79
' ' ' ' ' '
! 6€e3 CTbIKOBKI 3 ! Coio3 TM-22 ' | ! : \
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, STS-62 . . Soyuz TM-22 | ' . ' .
1 rendezvous , ' ' . . , .
' (upto11m) ' ' 1 1 i ! '
! without : : ! : : ! :
, docking | | | : | | |
' ' ' ' ' ' ' '
' ' ' ' ' ' ' '
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> Ilomoc»

BaxXHbIM 3TamoM B pa3BUTHH OTEYECTBEHHOTO
KOCMOCTPOEHMSI CTajlo CO3[AaHMEe Ha 3aBOJE
uM. M.B. XpyHuueBa 3KCNEPUMEHTAIBHOTO KOC-
muyeckoro anmapata <«[lomtoc» 100-ToHHOTO
KJ1acca, pa3paboTaHHOTO Ha 06a3e (PyHKIMOHAIb-
HOTO IPy30BOTO 0JI0Ka IT0 MOIYJTLHOMY TIPUHITUITY.
«ITomoc» cayXun Mojie3HON Harpy3kou Ipu Iep-
BOM ITyCKE€ PaKeThI-HOCUTENS «DHeprusi» 15 mas
1987 roma, BBIMOJHSSE POJIb rabapUTHO-BECOBOTO
MakeTa. [loTyTHO B HATYPHBIX YCIOBUSIX UCCIIEIO0-
BAJIMCh TMHAMUYECKUE, a9POJMHAMUYECKHE, aKyC-
TUYECKUe Harpy3KH, IEUCTBYIOIINE HA KOCMUYEC-
KUU anmapat. DKCepuMeHTAIbHbIA KOCMUYECKUIA
amnmapar Ipearnojarajoch BBIBECTH Ha OITOPHYIO
OKOJIO3EMHYIO OpOUTY, TTPOBEPUTH PAOOTOCIIOCO0-
HOCTb U OTPabOTaTh B3aMMOACICTBUE CIYKEOHBIX
CHCTEM C KOMILJIEKCOM LIEJIEBOM anmapaTypsl, Tpo-
BECTHU PSIJI TEXHUIECKUX IKCTICPUMEHTOB.

Kb «Camtor» Havayno pa3paborky «Ilostoca»
B ntone 1985 roma, a BecHoit 1987-ro Ha 3aBone

M. M.B. XpyHuueBa 3TOT KOCMUYECKUIA amma-
paT OB U3TOTOBJIEH W MTOJTHOCTHIO MCITHITAH.

15 mas 1987 roga Ha KocMoapome baitkoHyp ¢
YHUBEPCAIBHOTO KOMILIEKCA «CTEHA—CTapT» CO-
CTOSIIICSI TIYCK PaKeTHI-HOCUTENST «DHEpPrus» C
kocMuyeckmM ammaparoM «[lomoc». Crapt pa-
KEeThI-HOCUTENIST W OTHeleHue oT Hee «Ilomoca»
MPONUTH B IIeJIoM ycremHo. OMHAaKO CIOXHBIN
MaHEeBp «IepeBePTOHA» N3-3a cOOEB B paboTe Crc-
TEMBI YIIPaBJICHUs] KOCMUYECKOTO arapara Mmpo-
e HewmratHo. [Tocne moBopota Ha 180 rpagycoB
«Ilomroc» He OCTAaHOBWJICS, W IBUTATEJbHAS yCTa-
HOBKa, aBTOMAaTHMYeCKH BKITIOUMBIIKCH Ha Bpala-
IOIIIeMCST aTlapare, BbIBeJIa ero Ha OamicThaec-
KYI0 TPaeKTOPUIO C OKOHYAaHWEM B IOKHOW 9acTU
Tuxoro okeaHa, rie OH ¥ 3aTOHYJI.

CoznaHue M 3amycK 3KCIePUMEHTAIBHOTO arl-
mapata 100-ToHHOV Macchl MOATBEPIUI BO3MOX-
HOCTh CTPOMTEIHCTBA OYMYIIINX MOIITHBIX KOCMUYEC-
KUX TIaT(hOpM.

Polyus

The Polyus experimental spacecraft made by
the Khrunichev State Research and Production
Space Center marked an important stage in Russian
spacecraft development. The 100-ton spacecraft,
designed according to a modular principle on the
basis of the functional cargo block, served as a
payload and mass-size mockup in the first launch
of the Energia LV on May 15, 1987. At the same
time, specialists studied in full-scale conditions the
dynamic, aerodynamic and acoustic loads on the
spacecraft. It was planned to put the experimental
spacecraft into support orbit, check the working
capacity of and interaction between support systems
and onboard equipment, and carry out several
technical experiments.

The Salyut Design Bureau began the development
of Polyus in July 1985, and already in the spring of
1987 the spacecraft was built and fully tested at the
Khrunichev Plant.

On May 15, 1987, the Energia LV was launched
from a combined launch pad/test stand on the
Baikonurcosmodrome, carryingthe Polyusspacecraft.
The launch and the separation of the Polyus from the
Energia LV proceeded well. However, a complicated
maneuver, when the Polyus was first to yaw 180 deg and
then roll 90 deg, failed. After the Polyus performed
a 180 deg yaw turn, it continued turning, and its
propulsion unit, switched on automatically, caused it
to deorbit into the South Pacific.

The developmentand launch ofthe experimental
100-ton spacecraft have confirmed the possibility
of building heavy space platforms.

<4 MNoaroroeka PH «3Heprusi» ¢ KOCMU4YE€CKUM

annapatom «lMonc» B MOHTaXHO-
ucnbiTatensHom kopnyce. baiikoHyp
Preparation of the Energia launch vehicle
coupled with the Polyus spacecraft

in the assembly-and-test building. Baikonur
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-4 TecTOBbI€ UCMNbITAHNA N MPOBEPKN OKOHYEHbI.
Cuctema «3Heprusi—Monioc» rotoBa
K TpaHcnopTupoeke na MUKa Ha ctapToBbiii
kommnnekc. bavikoHyp, man 1987 r.
Testing and checks are over.
The Energia-Polyus system is ready
for transportation from the assembly-and-test
building to the launch site. Baikonur, May 1987

-4 TpaHCNOPTUPOBKA PaKeTbl-HOCUTENS «DHEepPrus»
€ KocMuyeckum annaparom «Monioc»
Ha YHMBepCcaJibHbI KOMMJIEKC «CTEHA—CTapT».
BaiikoHyp, maii 1987 r.
The Energia launch vehicle and the Polyus spacecraft
being transported to the combined launch pad/test
stand. Baikonur, may 1987

ik <4 YcTaHOBKa cuctemMsl «3Heprusa—ronioc»

™ E Ha CTapTOBOE COOpPYXEeHUe YHUBEepCcasibHOro
o1 AR KOMIJIeKca «CTeHa—cTapT». BankoHyp
' a 'l_liil The Energia-Polyus system being installed

on the combined launch pad/test stand. Baikonur
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Linknorpamma nycka pakeTbl-HOCUTENS «DHEeprus»
Cc KocMuyeckum annapatom «Monwc» 15 maa 1987 r.
Countdown graph for the Energia-Polyus launch

on May 15, 1987

<4 Cucrema «9Heprus—Ionioc» Ha cTapToBOM
coopyxeHuun. BaiikoHyp, nnowapka 250
The Energia-Polyus system on the launch site.
Baikonur, Site 250
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Cucrtema «dHeprusi—Monioc» Ha CTapTOBOM

coopyxeHuun. balikoHyp, nnowapaka 250 (BBepxy)
The Energia-Polyus system on the launch site.
Baikonur, Site 250 (top)

Ctapt cuctemsbl «9Heprusa—Monioc». 15 maa 1987 r.,
21 4 30 MMH MOCKOBCKOI0O IeKPETHOIrO BPEMEHM.
BalikoHyp, nnowapka 250

Blastoff of the Energia-Polyus system. May 15, 1987,
21:30 Moscow Decree Time. Baikonur, Site 250
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» Mexaynapoanas KOCMAYECKas CTAHIMS

3HauuTenbHbIe ycriexu, gocTurHytele Kb «Ca-
JII0T» 1 3aBogoM uM. M.B. XpyHuueBa (00beAMHM-
Juck B 1993 rogy B TKHIILL) B mpoekTupoBaHuu 1
CTPOUTENLCTBE BCEX OCHOBHBIX MOMYJIe OpOUTAITh-
HOTO KOMIUTeKca «Mwup», OOYCIOBMIM IMMPOKOE
y4JacTve XpyHUYEBLIEB B CAaMOM TPaHIMO3HOM KOC-
MMYECKOM MpoeKTe KoHIa XX — Havyana XXI Beka —
co3IaHuu MeXIyHapoaHO KOCMUYECKOW CTaHIIMU
(MKC). OnvH 13 BaXHEUIIINX €€ CTPYKTYPHBIX MO-
JyJiei, obecrieunBaloOmnil 0OObeAUHEHUE POCCUIAC-
KOTO ¥ aMepUKaHCKOTO CETMEHTOB CTaHITUU, — DYH-
KIIMOHAIBHBI Tpy3oBoit Oiok (PI'B) «3aps»
ObUTO TMOpy4YyeHo pa3pabotath M co3gaTh ['KHITLI
uM. M.B. XpyHuueBa. D10 Obu1a HEOOBIYATHO CIIOX-
Hasl ¥ TpPyIOoeMKast paboTa, ITOCKOJIBbKY BIIEPBBIE TTO-
JIOOHBII KOCMMYECKHWI ammapar pa3pabdaTbiBajics
HaIllMMW CIIEMATUCTAMK 10 TEXHUYECKOMY 3aia-
HWIO aMEPUKAHCKOW CTOPOHBI W IO COBMECTHBIM
aMepUKaHO-POCCUICKUM cTaHnapTam. C aMepuKaH-
CKOMl CTOPOHBI 3aKa3uMKOM BBICTYNaysia Qupma
«Jlokxun», a 3atem «bonHr», ¢ Kotopoit B 1995 roay
OBIJT MTOAMMMCAH COOTBETCTBYIONTNIA KOHTPAKT.

OnpnoBpemMeHHO ¢ co3manueM ®I'b B TKHIILI
IIUTO M3TOTOBJICHUE BTOPOTO POCCHIICKOTO 3JIEMEHTA
MKC — ciuyxe6HOro Momayssi «3Be3na», TJIaBHBIM
pa3paboTurkoM koToporo ctajia PKK «DHeprus». U
K ®I'b «3aps», 1 K ciry’keOGHOMY MOIYITIO «3Be3Ha»
MPEeIbABISIOCh €IMHOe TpeboBaHUE — 15-meTHU
CPOK HETIPEePBIBHOW 3KCIUTyaTalliy W 0e3yCIOBHOE
BBITIOJTHEHNME BO3JIaraeMbIX Ha HUX MHOTOYWCIICH-
HBIX OCHOBHBIX U TOTIOJTHUTEJIEHBIX (DYHKITUHA.

7151 moaTBEpXKAEHUS HAIEXXHOCTH CO3aBAEMBIX
MOIyJIei OBUTH TTPOBEICHBI CaMble Pa3TUIHBIE aBTO-
HOMHBIE UCTIBITAHUS JIEMEHTOB, arPeraToB, CUCTEM.
[pomnremie 3aTeM Ha3eMHBIE KOMIUIEKCHBIEC UCTIBI-
TaHWSI CTEHIOBBIX M3IEIWI TOATBEPAWIN PaboTo-
criocooHocTh PI'B «3apsi» M ciykeGHOTO MOMYJIS
«3Be3na» npu 15-neTHel sKcIulyatalluy U odecre-
YU MoAroToBKy akumnaxeit MKC k moneram, K pa-
00TaM KaK BHYTPU CTAaHIIMU, TaK U BHE €e.

20 Hosiopst 1998 roma pakera-Hocutesb «IIpo-
ToH» ycrrentHo BbiBela PI'b «3apsi» Ha okoiro3eM-
Hyto opouty. Bee anemenTsr ®I'B — aHTEeHHBI 1 COTI-
HeuyHble OaTapen ObUIM TIpUBEACHBI B padouee
TTOJIOXKEHWe, ITaTHas TBUTAaTeIbHasl yCTAHOBKA BbI-
Besa ®I'b Ha paGouyio opOMTY BBICOTOR 385 KM M
HakJIoHeHueM 51,6°.

7 nexabps K «3ape» ¢ MOMOIIbIO TUCTAHIIMOHHO
VIIPaBJISIEMOTO MAaHUITYJISITOPa aMEPUKAHCKOTO KO-
pabisi MHOTOPa30BOTO MCITOJIb30BaHUs «MHIEeBOp»
OBLT MPUCTBIKOBaH aMepukaHckuii Momaysib NODE 1
«lOnutn». Havanocs crpoutenscteo MKC, a nep-

BBIM MojyJieM KoHCTpyKiuu ctayt OI'B «3apsi».

OT TOro, HACKOJBKO YCITENTHBIM OymeT 3aIyckK
®I'b «3aps», BO MHOTOM 3aBUCEIN HE TOJHKO CPOKH
pa3BepteiBaHusT MKC, HO, BO3BMOXHO, U MEepCIeK-
THUBBI BCETO TIPOEKTA.

®I'b ycrenHo CrpaBuiIcs ¢ OCHOBHOM 3a1avyeil —
obecrieunBaTh BCE XM3HEHHO BaXXHBIC (QYHKIIUN
MKC B Teuenue 613 cyrok mojieta (Ha mojroma
OoJibllle HaME€UeHHOro cpoka). Csizka «3apsi» —
«lOHMTHM» cTasa mocernaeMbIM KOCMIYECKIM KOMIT-
JIEKCOM.

IMepBas sxkcnenuuus Ha MKC B coctaBe KocMO-
HaBtoB FO.I1. Tun3enko, C.K. KpukaneBa u actpo-
HaBta CIIIA Y. lllenepaa 6buIa 1OCTaBI€HA POCCUIA-
ckuMm kopabiem «Coro3 TM-31» 31 oktabps 2000
roja, mo3xe TaM MoobIBaIY Be dKkcnenuumu «Ilar-
TJIOB».

26 mrons 2000 roma (gepes 20 MecsIIeB Moce 3a-
mycka) ®I'b kak aKTUBHBIN ammapar 00eCIedwT
CTBIKOBKY CBSI3KM «3apst» — «EIUHCTBO» CO CIIyXe0-
HBIM MOJyJIeM «3Be3/1a», TEM CaMbIM OBLIO TTPOIOJI-
xeHo ctpoutenbcTBo MKC. B HacTosiiee BpeMs B
I'KHIILL uayt paGoThl MO CO3[aHUIO €Ille OIHOTO
aJieMeHTa poccuiickoro cermeHTa MKC — MHOTOI1€E-
JeBoro JjaboparopHoro monyias (MJIM) Ha 06ase
®I'B-2. IMocne BxmoyeHuss MJIM B cocTaB poccuii-
CKOTO CerMEHTa BO3pacTeT YHMCIIO TIOPTOB IJIST TPAHC-
MOPTHBIX KOpabJiei U UCCIeI0BaTeIbCKUX MOAYJIEH,
YBEIUYATCST BOBMOXHOCTH pa3MeNIeHUST NCCIIeI0Ba-
TEJIbCKOTO 00OPYIOBaHUsI, €BPOIIEMCKOTO MaHUITY-
JIATOpA M er0 GYHKIIMOHUPOBAHMS, TOCTaBKU U Xpa-
HEHUS TPY30B, paCIIUPSTCS TPOTPAMMBI

KOMMEpYECKMX MPOEKTOB U Ap. PabGoThl mo co3ma-
Huio MJIM, navateie 'KHIIL[ B mHULMaTUBHOM
TOPSIIKE MPAKTUIECKA OTHOBPEMEHHO C paboTou
Hag ®I'b «3apsg», BKioueHb B DenepanibHyI0 KOC-
MuYecKyto nporpammy Poccun Ha 2006—2015 romsl.

International Space Station

The great achievements made by the Salyut
Design Bureau and the Khrunichev Plant (which in
1993 merged into the Khrunichev State Research and
Production Space Center) in developing and building
all the main modules for the Mir orbital station
predetermined the enterprise’s broad participation in
the largest space project of the late 20th-early 21st
centuries — the construction of the International
Space Station (ISS). The Khrunichev Center was
assigned to develop and build the cornerstone of the
new station — the Zarya functional cargo block
(FGB) — which served as an adapter between the US
and Russian-built ISS segments. It was an extremely
sophisticated and labor-consuming task, since it was
for the first time that Russian specialists developed
such a spacecraft in accordance with requirements
specifications of the US party and with joint US -
Russian standards. The Zarya was ordered by
Lockheed and then Boeing, with which a contract
was signed in 1995.

‘While making the FGB, the Khrunichev Center was
also busy manufacturing the second Russian segment
of the ISS — the Zvezda Service Module, designed by
the Energia Rocket and Space Corporation. Both the
Zarya and Zvezda were supposed to meet a common
requirement — a guaranteed 15-year service life
and absolute fulfillment of the numerous basic and
additional functions assigned to them.

To ensure the modules’ reliability, their elements,
assemblies and systems underwent various kinds of
autonomous tests. The subsequent ground-based
integrated tests confirmed the working efficiency of the
Zarya FGB and the Zvezda Service Module throughout
their planned 15-year operation, and made possible the
training of ISS crews for flights and operations both
inside and outside the station.

On November 20, 1998, the Proton launch vehicle
successfully placed the Zarya FGB into LEO. All the
elements of the FGB, including antennas and solar
arrays, were activated and deployed, and the propulsion
unit lifted the FGB to an orbit at an altitude of 385 km
and with an inclination of 51.6 deg.

On December 7, 1998, the US Node 1 Unity
module was attached to the Zarya with the help of the
Space Shuttle Endeavour’s robot arm. Thus started the
construction of the ISS, with the Zarya being the first
module of the station.

The success of the Zarya’s launch was vital for the
timing of the ISS deployment and, possibly, for the
prospects of the entire project at all.

The FGB successfully coped with its key mission of
supporting all vital functions of the ISS throughout the
613 days of the flight (half a year more than originally
planned). The Zarya-Unity assembly began to be visited
by space crews.
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CTbIKOBOYHBI OTCEK

DYHKUMOHANBHbIV FPY30BO# 6G110K
yHKW py: Docking compartment

Functional Cargo Block

o HayuHo-3HepreTuyeckui

mopaynb (2010r.)
Research and Energy Module (2010)

TpaHCNOPTHLIA rPy30BOIA
Kkopabnb «Mporpecc»
Progress transport spacecraft

CnyxeGHbIii MoAynb
Service Module

MHoroueneBoit 1adopato dmhm
mopaynb Ha 6ase Prb-2 (2003 r.)
GB-2-based Multipurpose
Lab Module (2003

UccneposaTtensckuii moaynb (2011 r.)
Research Module (2011)

f

TpaHCNOPTHbIA NUAOTUPYEMBbIA
Kopabnb «Colo3»
Soyuz manned transport spacecraft

i

Poccuiickuin cermeHT MexayHapoaHOW KOCMUYEeCKOW CTaHLUMN
The Russian segment of the International Space Station

The first expedition to visit the ISS included
Russian cosmonauts Yu.P. Gidzenko and S.K. Krikalev
and U.S. astronaut William Shepherd. They arrived at
the station in the Russian Soyuz TM-31 spacecraft on
October 31, 2000. Later, the station was visited by two
Shuttle expeditions.

On July 26, 2000, twenty months after the launch,
the FGB as an active module ensured the docking of the
Zarya-Unity assembly with the Zvezda Service Module,
thereby building up the ISS. The Khrunichev Center
is now developing one more element for the Russian
segment of the station — an FGB-2-based Multipurpose
Lab Module (MLM). Once incorporated as part of the
Russian segment, it will increase the number of docking
ports for ferry spacecraft and research modules, will
enhance capabilities for accommodating research
equipment, will ensure the operation of a robotic
servicing system, European Robotic Arm, and the
delivery and storage of cargoes, and will help broaden
commercial projects. The MLM development, started
by the Khrunichev Center on its own initiative almost
simultaneously with the Zarya project, hasbeen included
in the Russian Federal Space Program for 2006-2015. Mpe3upeHt PO B.H. EnbunH Ha BecTpeyde ¢ pa6ouvmn FKHMAL um. M.B.XpyHuueBa
Russian President Boris Yeltsin meeting with the Khrunichev State Research and Production Space Center personnel
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KOMNTEB
IOpuin HukonaeBun4

1965—1969 rT. — MHXEHEP, NHXEHEP-KOHCTPYKTOP,
HayanbHUK 6puragbl MalwmHoCTpOUTENLHOMO 3aB0AA
umenm C.A. JlaBoukuHa MuHobiematua CCCP.
1969-1991 rr. — B Mutobwematwe CCCP (ot cTapiuero
MHXEHepa [0 HayasbHKa MaBHOrO yNpaBieHus —
unieHa KoMNeruy, 3aMecTUTeNs MUHUCTPA).

1991-1992 rr. — BULE-NPE3MAEHT KOPOpaLMUn
«Pocobluema».

1992-2004 rr. — reHepanibHbIA avpekTop Poccuiickoro
KocMKyeckoro areHTcTea (B 1999 r. nepeMmeHoBaHO

B Poccuiickoe aB1aLMOHHO-KOCMUYECKOE areHTCTBO).

C 2004 r. — avpekTop AenapTameHTa 060pOHHO-
MPOMBILLNIEHHOrO kommiekca MuHUCTEPCTBA NPOMBILLIIEHHOCTY
1 aHepreTuku. Jlaypear locymapcteeHHoii npemu CCCP
1 FocynapcTeeHHoi npemun PO

Yuri N. KOPTEV

1965—1969 — engineer, design engineer, team leader of the
Lavochkin Machine-Building Plant (Ministry of General Machine
Building, USSR).

1969-1991 — senior engineer, Chief of the Main Department,
member of the Ministry Board, Deputy Minister of the USSR
Ministry of General Machine Building.

1991-1992 — Vice President of the Rosobshchemash
Corporation.

1992—2004 — Director General of Russia’s Space Agency (since
1999, the Russian Air Space Agency).

Since 2004 — Director of the Department of the Defense
Industry Complex of the RF Industry and Power Engineering
Ministry. Holder of the State Prizes of the USSR and of the
Russian Federation
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Ceptudukar
TeXHU4YeCKomn
FOTOBHOCTU
(PYHKLUMOHANBLHOIO
rpy3oBoro 6510ka
MexayHapoaHou

KOCMMWYECKOW CTaHuuUn
K JIETHOW 3KCrlyaTauumn
Ha op6uTe

Certificate of Readiness
for the Functional Cargo
Block for the International
Space Station testifying
to the module’s ability

to operate in orbit

3aroToeka Koprnyca GpyHKLVUOHaJIbHOro rpy30BOro 6s1oka

(mopynb «<Anbda» MexayHapoaHO KOCMUYECKOW CTaHLUN)
pocrtaeneHa B uex FKHMLU nm. M.B. XpyHuueBa

Hull for the Functional Cargo Block (Alpha Module) for the International Space
Station delivered to a workshop of the Khrunichev State Research

and Production Space Center

DyHKUMOHaNbHbIV FPY30BOI G/10K Nepes OTNPaBKoi Ha UCNbITAaHUS

B LULHUU mawmHocTpoeHus

The Functional Cargo Block before transportation to the Central Research Institute
of Machine-Building for testing
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UcnbiTaHns GpYHKLMOHANbHOIO rPy30BOro 6si0ka »
n ero anemeHTos B LHUUN mawumHocTpoeHus
Testing the Functional Cargo Block and its elements
at the Central Research Institute of Machine-Building

LLUAEBUY
Cepreit KoHcTaHTMHOBUY

[IvpekTtop nporpammsl MKC TKHILL
1M. M.B. XpyHuuesa (1994 — no H/B).
Jlaypear npemum lMpasurtenscrea PO
B 06/1aCTI HAyKW 1 TEXHUKN

Sergei K. SHAYEVICH

ISS Program Director of the Khrunichev State
Research and Production Space Center (since 1994).
Holder of the Prize of the Russian Federation
Government for Achievements in Science

and Technology
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-4 Meps.bii Mmopgynb MKC —
DYHKLMOHAarNbHbIV rpy30BOi 610K «3aps» —
B uexe NKHIML nm. M.B. XpyHuuesa
nepep ornpaskov Ha BaiikoHyp. 1998 r.
The first ISS module — the Zarya Functional
Cargo Block - in a workshop of the
Khrunichev State Research and Production
Space Center before being sent

to Baikonur. 1998

Mpecc-koHdepeHuusa no utoram
nognucaHua ceptudukara

o rotoeHocTu OB — nepeoro anemMeHTa
MKC - k otnpaBke Ha BaikoHyp.
CneBa HanpagBo: pyKOBOAUTEJb
PocaBunakocmoca l0.H. Kontes,
reHepanbHbii gupektop FKHIML

M. M.B. XpyHuuesa A.U. Kucenes,
BULLe-NPEe3nAEeHT Kopnopauun «BouHr»
P. Mutuenn, 3amecTurenb gupeKropa
HACA P. BpuHknu

Press conference upon the signing

of the Certificate of Readiness

for the Functional Cargo Block, the first
element of the International Space Station,
for its mission.

Left to right: Yu.N. Kopteyv, Director General
of the Russian Aviation

and Space Agency (Rosaviakosmos);

A.l. Kiselev, Director General

of the Khrunichev State Research

and Production Space Center; R. Mitchell,
Boeing Vice President; and R. Brinkley,
NASA Deputy Director
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TeHepanbHbI ApeKTOop P
PocaBunakocmoca l0.H. Kontes,
reHepanbHbii gupektop HACA A.longuH
n reHepanbHbivi aupektop FKHIML,
umMm. M.B.XpyHuuera A.U. Kucenes
(cneBa HanpaBo) Ha kKocMmoapomMe
BaiikoHyp Bo Bpems 3anycka Prb «3aps»
Rosaviakosmos Director General
Yu.N. Koptev, NASA Administrator D. Goldin,
and Khrunichev Director General A.l. Kiselev
(left to right) visiting the Baikonur
cosmodrome to watch the launch
of the Zarya functional cargo block

TpaHCnoOpTUPOBKA Ha CTapTOBYIO &
naowapKy, BepTukanusauus
1 3aK/II04YUTESIbHbI 3Tan NOAroToBKU
K CTapTy pakeTbl-HocuTens «MpoToH»
C NepBbIM CTPYKTYPHbIM 3JIEMEHTOM
MeXxayHapoaHo KOCMUYECKOM CTaHLUWN —
(PYHKLMOHaNbHbLIM FPY30BbIM 6/10KOM —
Moaysiem «3aps».
Kocmoppom BaiikoHyp,
HOSIGpb 1998 1.,
nnowapka 81
The Proton LV with the first element
of the International Space Station,
the Zarya FGB Module, being transported
to the launch pad, lifted into an upright
position and prepared for launch.
Baikonur cosmodrome,
November 1998, Site 81
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A

MepBbili CTPYKTYPHbINA 351eMeHT MeXxayHapoaHO KOCMUYECKOW CTaHLMU —
¢bYHKUMOHaNbHbI FPY30BOii 610K — MOAy b «Anbda» — B noneTe B OTKPbITOM
kocmoce. DoTorpacdus, BbINONIHEHHAsA C aBTOMaTU4ecKoro kopabns «fMporpecc»
The first element of the International Space Station, the Alpha FGB Module, in orbit.
The photo was made by the Progress unmanned spacecraft

-4 Ctaprt pakeTbi-HocuTtens «MpoToH» ¢ PYHKLMOHANIbHbIM rPY30BbIM GJIOKOM
MexayHapoaHoOi KOCMUYECKOM CTaHL UM — MoAaysieM «3apsa»
Launch of the Proton LV carrying the Functional Cargo Block
of the International Space Station — the Zarya Module
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MepBbin amepukaHckumn aneMmeHT MeXxayHapoaHOW KOCMU4Y€CKOM CTaHLuu —
cTbikoBO4HbIN y3en (NODE) Unity B Kocmunyeckom ueHTpe nmenu KeHHegu.
LecTb niokoB «lOHMTK» cayXaT AN CTbIKOBKM pa3nnyHbix moayneu MKC
The first US element of the International Space Station, the Unity Node

connecting module, in the Kennedy Space Center. It has six berthing ports,

to which future modules will be attached

CTbIKOBOYHbIN y3en «lOHUTU» B OTKPbITOM KOCMOCE B rpy30BOM
oTceKe aMmepuKaHCKOro KocMu4eckoro kopaons «MHpesop».
MpeacTouT cTbikOBKa Ha opouTe «KOHUTU» C POCCUINCKUM
(DYHKLMOHaNbHbLIM FPY30BbIM 6J1I0KOM — MoayneM «3apsi» —
nepBbIM CTPYKTYPHbIM 3niemeHToM MKC. lekabpb 1998 .

Unity Node in the cargo bay of the Endeavour Space Shuttle

in outer space before docking with the Russian Functional Cargo Block —
the Zarya Module - the first element of the International Space Station.

December 1998
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A

Mpouecc connxkeHns aMepuKaHCKoro KoOCMU4eckoro kopabnsa «<MHaesop» Mopaynu «3apsi» u «<KOHUTU» NOce CTbIKOBKUM B COBMECTHOM MosieTe. »
c moaynem «3apsi», U3bATUA MaHUNYJIATOPOM CTbIKOBOYHOTO y3na «lOHuTu» CHuMKM BbINONHEHb! 15 aekabpsa 1998 r. c 6opTa
13 TPAHCMOPTHOroO OTCEeKa, CONIMKEHUS U CTbIKOBKU «3apu» U «FOHUTU» amMepuKaHCKOro KOCMU4ecKkoro kopabns «<MHpesop»
Rendezvous of the US Endeavour Space Shuttle with the Zarya Module. The docked Zarya and Unity modules in flight. The photos were made
The shuttle robot arm lifted the Unity module out of the cargo bay and mated on December 15, 1998, from the US Endeavour Space Shuttle

it onto the cargo bay’s docking system. Then, the Endeavour approached the Zarya

and docked it to the Unity with the help of the robot arm




DEVELOPMENT OF SPACE STATIONS AND SPACECRAFT




CO3AAHUNE KOCMNYECKNX CTAHUWNIN, KOPABAEI, ANNAPATOB

Coopka cnyxebHoro moayns «3ee3na» — OCHOBbI poccuiickoro cermedTta MKC — B uexe FKHML, um. M.B. XpyHuiyeBa
Assembly of the Zvezda Service Module, the core of the Russian ISS segment, in a workshop of the Khrunichev State Research and Production Space Center
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