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OCMOHABTHKA C €€ TEXHO-

JIOTHSIMU U TEXHUYECKUMH

BO3MOKHOCTAMH — 3TO OJI-
HA U3 OCHOB Y€J0BEYECKOTO IIPOrpec-
€4, CUJIbHEHMIINI CTUMYJ DAa3BUTHS
MHOI'MX OTPACAEH XO3SIHCTBA U DKO-
HOMHKH. YCIIEXU B KOCMUYECKUX HC-
CJIE/IOBAHMAX, KAK HAYYHBIX TaK
U NPUKJIAHBIX, — BETHYAHIICE 3aBOEC-
BAHHME HANICH CTPaHbl. Mbl 00A3aHbI
TOPJAUTLCS UIMU U JIOPOXKUTD. DTO HE
TOJIBKO MPECTHKHBIC JOCTHKEHUSA Ha-
YKH, IBUKEHUE 110 ITyTH IPOrPecca,
HO M OOECTIEYEHNE CTPATErNYCCKOM
060POHOCIIOCOOHOCTH CTPAHBL.

TocypapcrBeHHbI KocMugeckmnin
Hayuno-TIponsBoacrseHHbIx LIEHTP
uM. M. B. Xpynuuesa 06pa3oBaH Yka-
3om Ilpesuzienra Poccurickoi ®eaepa-
K o1 7 mions 1993 roga Ha 6a3e
KPYITHEHIINX TPOU3BOAUTENCH ABUAIIH-
OHHOM U PAKETHO-KOCMHUYECKOMN TEX-
HHUKH — 3aBoja MM. M. B. XpyHuuesa
1 KOHCTPYKTOPCKOro 610po «CanioTs.

[pomeanmii nepruo IMoKasasi, Yro
TAKOE OOBEAMHEHHE CEOs1 ONIPAB/AIO.
OHO €IOCOBCTBOBAIO MOBBIIIEHHIO 3(-
(heKTHBHOCTH BCEH ZIeATE/IbHOCTH KOoc-
mudeckoro Ilenrpa nmenn XpyHuuesa
1 obecredio 60s1ee AKTMBHOE IPOHUK-
HOBEHHE POCCHHCKNX KOCMHUYECKUX TEX-
HOJIOTWI Ha MEKAYHAPOAHBIA PBIHOK.

HcTopus HAIEro NpeAnpusTHs —
3TO UCTOPHS CTAHOBICHUS W PA3BH-
TUSL B CTPAHE OTEUECTBEHHBIX CPEACTB
CTPATETUYECKON aBUALMU M MEKKOH-
TUHEHTAJIbHBIX OA/UIMCTUYIECKUX Pa-
KET, COBEPHICHHON KOCMHUYECKOM TEX-
HUKH, PAKCT-HOCHUTEEHN, OPOUTAIIb-
HBIX CTAaHIMI «CamoT», «Mup», KOCMH-
yeckux moaynen «Kpant», «KBaHT-2»,
«Kpucramur, «Cnexrp», [Ipupoga»,
nepBoro moayas MKC «3apsi».

C Apyroi CrOPOHbI — 3TO UCTOPHS
OCBOEHUSI HOBBIX TEXHOJIOTHI, PACHIN-
peHus NpUCYTCTBUA POCCHM Ha PhIHKE
KOMMEPYECKUX 321TYCKOB, y4aCTHE
B OCYIECTB/ICHHH MEXIYHAPOJHBIX KO-
CMHUYECKUX ITPOTrPAMM, a IJIABHOE — CO-
XPAHEHWA U YIIPOYEHMA JTMUPYIOMNX
MO3ULIMH B OCBOEHHH KOCMOCA. Yua-

V

CIUE B CO3aHNN MEKIyHapOJHOM KO-
CMMYECKON CTAHUMU U CUCTEMBbI 110~
OGaILHON CIIYTHUKOBOM CBSI3U «Upujin-
YM», CO3[JAHME PAKETHI-HOCUTES CPEJ-
HETO K1acca «POKOT> M CEMENCTBA HO-
cuTenen «AHrapa», 3aKasbl Ha KOMMEP-
YECKHUE 3AITYCKH 110 PA3JIMYHBIM KOC-
MHYECKUM IPOrPAMMAM OT KPYITHEH-
mMX (PMPM — BOT Td UCTOPHsL, KOTO-
PYIO MBI TBOPUM PYKAMH CETOZIHS.

Hay4sblit HOTEHIMAN, JUHAMUYHOE
PAa3BUTHE U KAYECTBO MIPOU3BOCTBA
TocypapcrBeHHOro KocMuyeckoro
LlenTpa umeHu XpyHUYEBA [TO3BOJISIET
€My IPEAIaraTh Ha MUPOBOM PbIHKE
KOHKYPEHTOCIIOCOOHYIO MPOAYKIUIO
U IMUPOKKUI CIIEKTP YCIIYT, OTBEYAIO-
M CAMBIM BBICOKMM CTAHJAPTAM.

Ho crparernst pykoBozicTa Kocmude-
CKOro LIenTpa OCHOBBIBAETCA HA TOM, YTO
TOABKO OOBEMHEHNE ITAPTHEPOB M YKPE-
IVICHHE MX B3AMMOBBITO/IHOIO COTPY/IHM-
YECTBA B OCBOEHUH KOCMOCA MOKET ITPH-
BECTH K MHOI'OKPATHOMY YBEJIMYEHUIO PE-
3y/ITATUBHOCTH VX YCHUIMH. «B3aumozen-
CTBUE PAAH YCIIEXA> — JICHTMOTHB /IEs1-
TEMLHOCTH [OCYIapCTBEHHOIO KOCMHUYE-
CKOI'O LIEHTPAa UMEHN XPyHUYEBA.

A. Y. KUCEJIEB,

Tenepanvrsiii oupexmop Iocyoapcmeenozo
Kocmureckozo Hayuno-ITpouseoocmeenozo
Lernmpa umenu M. B. Xpynuesa.

stronautics with its tech-

nologies, technical possibili-

ties and stimulating influ-
ence in many spheres is the basis of
progress. Success in scientific and
applied space research has been our
country’s great achievement. We ought
to be proud of these successes and
cherish them because they are not only
prestigious scientific achievements and
progress but also the guarantee of our
country’s strategic defense.

The Khrunichev State Research and
Production Space Center was create
Russian Federation Presidential Decree
of June 7, 1993. The Center consists of
two of the largest Russian producers of

aviation and rocket and space technol-
ogy — the Khrunichev Machine-build-
ing plant and the «Salyut> Design
Bureau. The last two years have shown
this kind of cooperation to be valuable.
The efficiency of the Space Center’s
activities increased and Russian space
technologies have penetrated the
world market more deeply.

The history of our enterprise is the
history of the establishment and devel-
opment of Russian strategic aviation
and intercontinental ballistic missiles,
advanced space technology, launch
vehicles and orbital stations «Salyut»,
«Mir», space modules «Kvant»,
«Kvant-2», «Kristall», «Spectr», «Priroda»
and «Zarya», the first module of ISS.

It is also the history of new technolo-
gy development, the expansion on the
commercial launch market, participation
in the realization of international pro-
grams and, most important, the preserva-
tion and the strengthening of leading
positions in Space development.
Participation in the creation of the
International space station and the global
satellite communications system
dridium», contracts on commercial
launches, the creation of the middle class
launcher «Rokot» and LV family
«Angara» — this is an incomplete list of
enterprise’s present activities.

The scientific potential, dynamic
development and production quality
of the Khrunichev State Space
Center make it possible to offer
a wide range of competitive prod-
ucts and services which correspond
to the top standards of the world
market. However the Space Center
management believes that only part-
ner consolidation and mutually ben-
eficial cooperation in space develop-
ment can produce good results.

«Cooperation for success» is the
Khrunichev State Space Center’s motto.

ANATOLY I. KISELEV,
Kbrunichev State Research
and Production Space Center.







anpesie 1916 ropa Ipasnenue

Pyccko-BanTuiickoro akimo-

HEPHOro 06mECTBA NPHOGPE-
JIO GOBIION 3EMETBHBIN YIACTOK HA OKPAH-
He MOCKBbI, HEJIANIEKO OT LepKeu [Tokposa
B Ousx, y nomenuka I1 I MlenamyruHa.
Ha 3TOM MecTe HaYaJI0Ch CTPOUTENBCTBO
KPYITHOrO 3aBOJia, NOJIy4uBIIero s 1917 ro-
Jly Ha3BaHHE «BTOPO¥ aBTOMOOMIbHbIN 32~
BOJ «Pycco-Bant». Yepes naTs sieT, B 1922
TOJ1y, 3dBOJL BBIITYCTHJI TIATh OTEYECTBEHHBIX
aBToMobmIeH «Pycco-Banr».

In April 1916 the Direction of the
Russian-Baltic joint stock company pur-
chased a large area of land on the outskirts
of Moscow not far from the Intercession
church in Fili from landloard P.G. Sheloputin
and began to build a large plant which, in
1917, was called the «Second «Russo-Balt»

automobile plant». Five years later, in
1922, the plant produced the first five
Russian «Russo-Balt» automobiles.




ITepeviit omenecmeenHviti asmomobuL |
«Pycco-banm». 3a pyaem oupexmop The first soviet car «Russo-Balts. Plant direc-
3a6oda H. C. Oneiinu4yx. tor, N. . Oleinichuk drives the car. l

€IEHUE O NEpPeAade 3aBozAa

B KOHIIECCHIO Ha 30 JICT HEMEII-

KOHM CaAMOJIETOCTPONTENLHOM
pupme dOHKEpC» A1 CO3/iaHUs 1EJIBHO-
METAIMYECKUX CAMOJIETOB U MOTOPOB
K HUM O6bUIO NPpUHATO 23 suBapsa 1923 ro-
Ja. Tem caMbIM ObUIO MOJIOKEHO HAYAIO
MPOM3BOJCTBY CaMoeToB «fOHKepPC»
[0-20 n I0-21. B nepuoa ¢ 1923-1925 1.
Ha 3aBOJIC OBIIM M3TOTOBACHBI nEepBhie 50
camosnietToB F0-20 u 100 camoneros I0-21.

On January 23, 1923 it was decided to
transfer the plant by a concessive agree-
ment for 30 years to the German aircraft
building firm «Junkers». The plant was to
produce all-metal aircraft and their
engines. So the production of Ju-20 and
Ju-21 airplanes began. Between 1923 and
1925 the plant produced fifty Ju-20 air-
craft and one hundred Ju-21 aircraft.

on became clegffthat
't did not jy#tify the
*a concession. Ingldition the
firm did not fulfilLg€veral condi-
‘concessive agrecent.

Dn March 1, 1927, gife agreement
' «Junkers» was cag€cled.

The production gfoviet aviation tech=8
fhologies began in th@id 1920 s. In 1927
first Soviet all-meta@irplane was producg
the plant in Fili. 88€ ideas of the airc

B CKOPOM BPEMEHH CTAJIO OYEBH/IHO,
4TO caMosieThl «<KOHKEpC» He 3aHs/IN B Ha-
HIEH CTPAHE TOJIOKEHHS], ONPAB/BIBAIONIETO
CYHIECTBOBAHHME KOHIIECCHM U, KPOME TOrO,
caMa Hemelkas (pupma He BBIIOJHKIIA Ps/ia
YCIOBHH KOHIIECCHOHHOTO JIOrOBOPA.

1 mapra 1927 roja a0rosop ¢ ¢up-
Mot «fOHKEpC» 6T PACTOPIHYT.

C cepeibl 20-X rojIoB HAYMHACT
IIPOM3BOJ/ICTBO OTEYECTBEHHON aBUAL
HO¥ TexHuKH. B 1927 roay na 6ase 8
B OUIIAX CO3MAETCA NEPBEHEL] OTE - designer, A. N. J@polev, began to be ¢l
HOT'O META/UTHYECKOI'O CAMOJICTOCTRReRII,

- :
I71€ HAYMHAIOT [IPETBOPATHCS BIKHSIL-H/ICH
ABHAKOHCTPYKTOPA A. U. Tynoneni—

the <Junk

—_—

A. H. 1ynones, GeUAKOHCIMPYKMOP, 0306~

mens camonemos cemeticmea AHT 1 TV,
A.-N. Tupolev, a designer Of ANT and TU
Jamily aircraft.
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amorner P-3 (AHT-3) 6bu1 nep-

BBIM CEPHIHBIM OTE€YECTBEHHBIM

LIETbHOMETA/UTHYECKHM CaMOJIC-
TOM, KOTOPbIH TPH MCIBITAHUAX MTOKA3aJ1
XOPOUINE JIETHO-TEXHUYECKHE JIAHHBIE U 32-
BOEBAJI MUPOBYIO M3BeCTHOCTL. AHT-3 1071-
roe BPeMs COCTOSUI Ha BOOPYyKeHun BBC,
BBITTYCKAJICS B BAPHAHTAX PA3BE/[UMKA,
IITYPMOBHKA, IIOYTOBOI'O CaMOJIETA,

TB-1 (AHT-4) — neapHOMeTAIHYC-

CKMIT TAKEJIBIH JIBYyXMOTOPHBIN 60M6ap-

AUpOBIMK. OH UME 1BA ABUTATE/Is U Ha-
XOAWICS Ha BOOPYKEHHMH 10 1936 roza.
DTOT CAMOJIET CTAJ IPOOBPAZOM MHOIO-
MOTOPHBIX 6HOMOAPAUPOBIHMKOB CBOOO/I-
HOHECYIIEH MOHOIUIAHOBOH CXEMBbL.

B cenrabpe 1929 ropa Ha camonere
TB-1 (AHT-4) 6pu1 coepiieH (haHracruye-
CKHI NEPEJIET 110 MapmpyTy MOCKBa —
Hpio-Mopk. 20 THICAY KIJIOMETPOB GbUIH
NIPEOAOJICHBI 32 137 YaCOB, YTO ABJSIOCH

MHPOBBIM PEKOP/IOM U151 'mIW,,

CO3/IAHHE TSDKEITBIX CAMOJIETOB BO BCEX
CTpaHax GbUIO BCEI/A AKTYAIbHO KAK U1 BOCH-
HOW, TaK U Y11 IPDKAAHCKON aBuain. Ileppen-
CIBO B MIX CO3IAHUH NPUHAVICKAIO HAEH
crpase. Camoner TB-3 (AHT-6) — riepBbiit
B MUPE TSLKEIBIH L[ETBHOMETUUTMYCCKHI YEThI-
PEXMOTOPHBIN 60MOAPAUPOBIIHK — CBOOOHO-
HECYIIMI MOHOIVIAH, B PA3IMYHBIX MOJIH(DUKA-
LSIX CEPUITHO NPOU3BO/MIICA HA 3aBOJE 10
1935 . Ha atom camornere B 1935 rofy 6but co-
BepieH nepesier Mocksa — ITapwk — MOCKBa.

The R-3 (ANT-3) was the first mass pro-
duced Soviet all-metal aircraft to give good
flight-technical characteristics during tests. It
became world famous. The ANT-3 aircraft
was used for a long time by the Military Air
Forces and was produced as a spy plane, a

AHT-4
ANT-4

In Seprember 1929 the TB-1 (ANT-4)
performed a fantastic filght from Moscow to
New York. It covered 20,000 km in 137
hours — a world record at that time.

In all countries heavy airplanes
have always been needed for both mili-

low-flying attack aircraft and as a mail plane.

The TB-1 (ANT-4) was an all-metal heavy
two-engine bomber. It was used by the aitforce
until 1936. This airplane was the prototype for
the free monoplane multi-engine bombers,

tary and civilian aviation. The first
heavy aircraft were created by the USSR.
The TB-3 (ANT-6) airplane was the first
heavy all-metal four-engine bomber free
carrying monoplane.

AHT-6
ANT-6

TOCYJIAPCTBEHHBIY] KOCMMYECKHH HAYIHO-ITPOM3BO/CTBEHHBIV LIEHTP HMEHH M.B. XPYHHYEBA

OT «PYCCO-BAJITA» O «[TPOTOHA»




AHT-7
ANT-7

JIHOBPEMEHHO C BBITYCKOM
camoneros Th-3 3aBoji U3ro-
TOBUI 45 camoneTos P-6
(AHT-7). D10 6bUIM MHOT'OLIEJIEBBIE CAMO-
JIETBI-PA3BEAYMKHN, UCTPEOUTENU JATBHETO
CONPOBOKAEHHS M TOPIEAOHOCILBI.
B 1936—1938 1T Ha 3aBOJIE HAYAIOCH NPO-
M3BOJICTBO CKOpOCTHOTO camonera CB, a nosji-
Hee — MUKUPYIOHIEro 6om6aparposnuka Ie-2.

Various modifications of the TB-3 airplane
were mass produced at the plant until 1935. In
1935 TB-3 airplane flew from Moscow to Paris
and returned to Moscow. At this time the plane
also manufactured forty five R-6 (ANT-7) air-
planes. These were multi-purpose spy planes,
remote escort fighters and torpedo bombers.

In 1936-38 the plant began the pro-
duction of the high speed SB airplane. This

Camoner CB cTal IEPBBIM OTCYCCTBEH-
HBIM CKOPOCTHBIM 60MOAPAMPOBIIMKOM.
Ero ckopocts gocturana 480 Km/4ac v 3Ha-
YUTENBHO MPEBBIIATA CKOPOCTh HHOCTPAH-
HBIX CEPUIHBIX UCTPEOUTENEH.

Camoner Ile-2 Hayasl CEPUIHO BBITYC-
karbest B 1940 ropy. [To ckopocty ITe-2 novru
HE YCTYNaI HICTPEOUTEIAM M MPEBOCXO/IHIL HE
Merkue 6ombapposiuky Xe-111 1 I0-
[Te-2 — nmocneiHUI THIT CAMOJIETOR

“the German H-111

- — 3
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@s the first Soviet Wigh speed
fould fly at 480 knhh — a speed
Bnificantly exceededfthat of for-

s produced fight
Mass production of
in 1940. The Pes# could fly almost
§ fast as a fighter ag@ was superior to
Ind Ju-88 bomber:
t type of aircraft tQ

SB airpi
bombei
wid

Pe-2 was the

HIT-4
IL-4

¢ Pe-2 airplane 8

B. M. [lemnsixos, GBUAKOHCMPYKMOP,
cozdamens camonema Ile-2.

V. Petlyakou, a designer of Pe-2 aircraft.
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O BpEM# BTOPO¥ MADOBOH BOHM-  IIEPUMEHTAILHOTO 6OMOAP/IMPOBIIHKA

HBI 32BOJI IEPEOPHUEHTUPYETCH Ty-12. JletHbie XapaKTepUCTHKH MaIIHbL
Ha BBITYCK 6OMOAPAMPOBIIMKOB  ObIIM HECKOJIBKO JIYUIIE, YEM Y CAMOJICTa
JIUIBHETO Pajinyca AEHCTBHS, TAKUX KaK Ty-2, O/IHAKO OHU HE COOTBETCTBOBAIM BCEM

Wn-4, Ty-2, ClOCOGHBIX HECTU 3HAYMTEIIb-
HyI0 60M60BYI0 Harpysky. Ty-2
JIJI BCE CYIIECTBOBA TO BpeMs

DOBAHHSIM, TIPE/IBSBISCMBIM K CKOPOCT-
CXO- HOMY PCAKTHBHOMY 6OMOAPAMPOBIIHKY.

‘ (POHTOBBIC PAMPOBIIMKH. During World War II the plant switched
| C. B. Hns1ouuut, GeUaxoHcmpyxmop, cos- BOHHBI B 19471949 rT. napa- to the production of the long-range
dament camonema Wi-4. MIbHO C BBIITYCKOM 60MOAPMPOBIIMKA bombers such as the IL-4 and Tu-2 which

S. Illyuchin, a designer of IL-4 airg ‘Ty-2 3aBOJi IPUCTYIIIUI K IIPOMU3BOJCTBY 9KC-  were able to carry a heavy bomb load. The

Tu-2 was superior to all bombers existing at
that time. After the war in 1947-1949 the
plant, simultaneously with the Tu-2 bomber
production, started the production of an
experimental bomber Tu-12. Tu-12 flight
characteristics were better than that of Tu-2,
however they didn’t satisty all the reguire-
ments inposed on a high-speed jet bomber.

112
TU-12

TOCYIIAPCTBEHHBIM KOCMHYECKUH HAYYHO-TTPOM3BOJCTBEHHBIN ITEHTP MIMEHU M.B. XPYHUYEBA
OT «PYCCO-BAJITAs JIO «ITPOTOHA»




1948 rofy npomesn HCIBHITAHUL

PEAKTHUBHBIN 6OMOAPAMPOBIIMK

Ty-14, KOTOPBI OTAUYAICH OT
Ty-12 HATMYMEM TPETHETO ABUTATENSA
B XBOCTOBOH 4aCTH (DIO3EJIsKA, HO B Ce-
PHITHOE NPOM3BOJICTBO 3AMYIIEH HE ObUIL

B cepene 1949 rojia 3a80j] NpUCTy-

I K CEPUITHOMY 1IPOM3BO/ICTBY THKEIOTO
YETBIPEXMOTOPHOI'O 6OMO6AP/IMPOBIIHKA
Ty-4. OCBOEHME €TI0 NPOU3BO/CTBA MO3BOJIM-
JIO GBICTPHIMM TEMITAMH BBIHTH HA MHUPOBOH
YPOBCHb PA3BUTHS ABTOMATHKH U 6OPTOBHIX
SIEKTPOHHbIX CHCTEM, A TAIKE HAYATD [IPO-
M3BOJICTBO CAMOJIETOB C CYNIECTBEHHO HOJIb-

HIEH B3/ICTHOM MACCOM IO CPABHEHHIO C Pa-
HEE CO3/1aBAEMBIMH ATIITAPATAMH.

Ty-4 ob6nagan MOIHBIM BOOPYKEHHEM
C AUCTAHIIHOHHBIM YIIPABJICHUEM OTHEM,
6b11 060PYAOBAH COBPEMEHHBIM PA/IHO-
JIOKAIIMOHHBIM OOOPY/IOBAHMEM OTEYECT-
BCHHOTO NMPOMU3BOACTBA. Ty-4 BHITIYCKAJICA
CEPHUIHO M B TEYCHHUE JA0JITOI0 BPEMEHH
OCTABAJICS OCHOBHBIM CAMOJIETOM OTEYe-
CTBEHHOM JaJIbHEH aBHAIMH,

v-14
TU-14

U4
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In 1948 ghic jet bomber Tu-18was test-
ed. It diffegg@ll from Tu-12 by th@presence of
the thirdg@ngine on the tail ofhe fuselage.
Tu-14 @as not mass produggel.
mid-1949 the plan@#®€gan mass pro-
duglion of the heavy foull@hgine Tu-4 bomber.
‘TS airplane made it p@8Sible to quickly
ain the world lew automatics and
‘onboard electronics to adopt the produc-
tion of aircraft with#& much larger takeoff
mass than that Offrmerly created vehicles.
The Tu-4 B@d powerful armament
with remotedif€ control and was
equipped wilth modern Soviet-produced
radar syst@ms. The Tu-4 was mass pro-
duced an@or many years was the main
aircrafgiil Soviet long-range aviation.

R
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1951 ropy 6510 O6pa30BaHO aBuary. [1pu UX CO3/1aHHUHN OBUIM PEIICHBI

KOHCTPYKTOPCKOE 6I0PO MO/ Py-  TAKME HOBBIE H CJIOKHbIC TEXHUYICCKHE TIPO-

KOBOACTBOM B. MsicuiieBa. B ie-  6JieMbl, KAK OOECTICYECHUE JUHAMUYECKHUX
puoz ¢ 1951 roga no 1960 roz B HeM 6bUI0 XapaKTEPUCTHK CAMOJIETA C THOKUM CTPEJIO-
CO3[2HO HECKOMBKO THITOB TSKEbIX CTPATE-  BHUJHBIM KPBUIOM, OGECIIEYECHUE BHICOKOIO
THYECKHX GOMOAPAMPOBIMKOB — M-4 1 3M,  a3pOAMHAMMYECKOIO Ka4eCTBa, CXema
60J1€€ U3BECTHOTO 32 PYOEIKOM KaK «BH30H».  B3AETHO-NOCAAOYHbBIX YCTPOMCTB JIIsL CaMO-

DTH CaMOJIEThI CTA/IH HOBBIM KPYITHBIM  JIETA CO B3/IETHOM Maccoi nopska 200

JIOCTHKEHHEM OTEYECTBEHHOTO CAMOJIETO- TOHH M JIp. MHOrHE PEIIEHUs 3HAYUTEIbHO
CTPOEHUS ¥ HE MMEJIM AHAJIOTOB B MUPOBOM  ONEPEKAIM MUPOBOM YPOBEHb.

B. M, Macuues.
V. Myasishcher.

In 1951 a Design Bureauheaded by airplanes many new and complex techno- Banem «3M».
V. Myasishchev was organized. Between logical problems were solved — the provi- 3M aircraft take-off>.
1951 and 1960 theDesign Bureau created sion of the dynamic characteristics of an air-
several bombers — the M-4 and 3M. The lat-  plane with a flexible wing sweep, guarantee
tet is-well-known abroad as the «Bizon». of high aerodynamic quality, development

These aircraft were an important mile-  of liftoff and landing devices for aircraft

stone in Soviet aircraft building and had no  with a takeoff mass of almost 200 tons, etc.
prototype abroad. During the design of the Many solutions far surpassed the world level.

TOCYAPCTBEHHBIY KOCMHYECKHI HAYYHO-TTPOM3BO/ICTBEHHBIV LIEHTP HMEHH M.B. XPYHUYEBA
OT «PYCCO-BAJITAs JIO «ITPOTOHA»




Jlozanpaexa monaueom 6 noaeme.
In-flight refuelling.

mber was designeg@and
d'within extremelyghort

mc. Designing staghed in April
On January 20, 1998 the air-
trformed its first f@ht. The strate-
4 jet bomber was @ superior to the
raft being used by, Force at that
ne (in altitude andg@@nge — 1.5-2 timg
d in takeoff masg#® 3—4 times).

At the beginni@g of 1955 the new &
airplane accompli§hed its first flight 2
mass productigifwas begun. Refueli
flight was sho@#n for the first time ¢
3M during tii€aviation parade in

POEKTHUPOBAaHME U M3IOTOBJIE-
HH1e M-4 6bUIO BBITOJIHEHO
B MCKIIOUUTETBHO KOPOTKHE
cpoku. B anpesie 1951 1. Ha9a10Ch MPOEK-
THPOBAHME CAMOJIETA, A ke 20 AHBAPA
1953 roja 6bi1 COBEPIIEH NEPBIH OJIET.
CrpaTeruyeckuii peakTUBHbIN 60MOap/IH-
POBIIMK M-4 110 CBOMM XapaKTePHUCTHKA
3HAYUTETHHO MPEBOCXO/MI CAMOJICTHL
MMEBIIHECS TOT/IA HA BOOPYKEHHUH: 11
COTE M JIA/IBHOCTH 110s1eTa B 1,5-2 F
110 B3JIETHOH Ma;ce B 3—4 pa3sa,
B nauazie 1955 rojia copepuiRERep-
BBII IOJIET M BCKOPE GBI 32IIVICIEB-ce-
PHITHOE IPOU3BOJICTBO HOBBHECEMOIICT
3M. Ha aBHaliHOHHOM na;@nm{o
HA HEM BIICPBBIC ObUIA TPOREMOHCTPUPO-
BAH4 /103aPABKA Tonﬂgﬁone're.
——

——

—
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nem BM-T, moougpuuyupoean-
We Gapuanm cmpamezuecko2o
Dombapouposuura 3IM, 60 epems

MPAHCROPMUPOBKU «Bypanas.
VM-T airplane, modification of the
3M strategic bomber during

«Buran» shultle transportation.
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cepeune 50-X rofioB HAYIACh
PaspaboTKa CBEPX3BYKOBOTO
CTPATErUYECKOro 6oMH6APIPOB-
MKa JaibHero jercrsus M-50. Camoner
M-50 6bU1 BBIIOIHEH TIO KIACCHYECKOH CXe-
ME C TPEYrOAbHBIM KPBUIOM M CTPEIOBH/IHBIM
XBOCTOBBIM OnepeHueM. OTIHIUTEILHOM
0COBEHHOCTBIO M-50 ABHIACH BO3MOXKHOCTh
TNOAJEPKAHKS KPEHCEPCKOTO PeKuMa Ha
CBEPX3BYKOBOM CKOPOCTH, TOI/Id KaK B 3apy-
B6EKHBIX CAMOJICTAX IIPEYCMATPUBAIACH BO3-
MOKHOCTD TOJIETA Hd CBEPX3BYKOBBIX PEXKIM-
Max TOJBKO B TEYCHHE KOPOTKUX HEPHOJIOB,
Takue BO3MOKHOCTH ObUIM JIOCTUTHYTHI
3a CYeT NPUMEHEHMs Ha camojiere M-50 cu-
CTEMBI IIEPEKAYKH TOTIMBA JUIsE MK3MEHCHUS
LICHTPOBKH B TOJIETE U [EJIHKOM IOBOPOT-
HOTO TOPU30HTAJILHOIO ONEPCHMSL
M-50 umest OpUrHHAIBHYIO 9HEPIoyc-
TAHOBKY ¢ Typboreneparopamu. llaccu ca-
MOJeTa, Kak 1 Ha M-4 1 3M, 6bUIO TaKXKe
BEJIOCHIIE/JHOTO THIIA ¢ PABHOHATPYKEHHBI-
MU IVIABHBIMHA CTOMKAMH, YOUPAIONIUMUCSA
B (rosesspk. [lepejiiss CToMKa uMena
«B3/IBIOIMBAIONYIOCS» TEJIEKKY, KOTOPAs
[PH JOCTHKEHUH ONPEJEICHHON CKOPOCTH
ABTOMATHYECKH BBIBOJIMIA CAMONCT HA
B3JIETHBIN yroJ1. TaKoF crnocob Banera 6uu1
BIIEPBbIE IPUMCHEH B MUPOBOJ [1PAKTHKE.
PasHOBHHOCTHIO M-50 656U1 camoner
M-52 — paKeTOHOCEIL ¢ BHEHIHEN MTOABEC-
KO 1071 (DIO3EIIKEM CAMOJIETA-CHAPA/IA

M-50

JlTbHero pajuyca aenctsusa. CamoeTs
M-50 (M-52) B cepHIHOE IPOMU3BOACTBO
3ANYIEHbI HE ObLIM B CBA3H C MIEPEOPHU-
eHTaluei O60POHHON CTPATETHH CTPAHDI
HAa PAKETHOE BOOPYKEHHE,

B 1960-1961 rr. Ha 3aBOJIC M3rOTA-
BIAMBAETCS Beprosier MU-6 aBHAKOHCT-
pykropa M. MuJisi.

The development of the supersonic,
strategic, longrange M-50 bomber began
in the mid-1950s. The airplane was of a
classic design with a triangular wing and
sweep empennage. The M-50 was out-
standing in that it was able to tly at a
supersonic speed during the whole cruise
regime. Foreign aircraft could fry at super-
sonic speed for short periods only.

This was possible due to displacing
the center of gravity during flight by
pumping the fuel and also due to the
construction of the rotative tail plane.

The M-50 had an original power plant
with turbogenerators. The undercarriage,
like on the M-4 and 3M, was of the bicycle
type with equally loaded main bearers,
retracting into the fuselage. The front bear-
er had a «ramping» truck which, at a sertain
speed, automatically brought the aircraft to
the takeoff angle. This was the first time
that such a lift-off was used.

The M-52 was the modification of
M-50. It was missile carrier with a long-
range aircraft missile externally sus-
pended under the fuselage.

The M-50 (M-52) airplanes were
never mass produced because the Soviet
Union switched its defense strategy to
missile armament.

In 1960-1961 the Plant produced
MI-6 helicopter designed by M. Mill.

MH-6
MI-6

TOCYJIAPCTBEHHBIM KOCMUYECKUY HAYYHO-TTPOU3BOJCTBEHHBIH LIEHTP HMEHH M.B. XPYHIUYEBA

OT «PYCCO-BAJITA» IO «[TPOTOHA»




JlezKuil MHOZOWENEBON Camonem
T-411 Aucms
Light multipurpose aircraft T-411 «Aists

€TONHSA HAPARY C JOCTDKCHHSA-
MH B OGJIACTH PAKETOCTPOE-
HUsI, pa3paboTKaMu U MHOTO-
YUCJICHHBIMHU 3aITyCKAMH PAKET-HOCHUTENCH
pasmuuHbX Kraccos FKHITLL nmenn
M. B. XpyHu4eBa HE 320bIBAET O IPOU3-
BOJICTBE CAMOJIETOB PA3JIMYHBIX KJIACCOB
Y Ha3HayeHui. B nocneHue HECKOIbKO
JIET CNEUMAIMNCTAMH aBUALTMOHHOIO OTAE-
JIeHHA PaKEeTHO-KOCMMYECKOTO 3aBO/A ObI-
JIM pa3paboTaHbl M 3aIyIEHBI B IPOU3-
BOJICTBO TpU camosiera: T-411 «Aucr»,
T-440 «Mepkypuii», T-517 «Depmep».
Jlerkuii MHOTOLIENICBOU TITHUMECTHBII
CaMOJIET KOPOTKOTO B37eTa U rocaaku T-411
«AMCT» NIPE/IHA3HAYEH YIS TIEPEBO3KH 11aCCa-
KUPOB ¥ IPY30B Ha paccrosHue 0 1200 k.
KoHCTpyKIus caMosIeTa mo3BO/seT 6bICTPO
TIEPEOBOPYIOBATH €T0 ISl HCTIOIb30BAHHSA
B KaYECTBE CAHUTAPHOI'O, CAMOJIETA THJPO-
METEOPOJIOrHYECKOH PA3BEIKH M SKOJIOIH-
4YeCKOro MOHUTOPHUHTA, a3poTakcu. Camorner
0613/1aeT BBICOKOM HaJIG)KHOCTHIO U 6€30-
ITACHOCTBIO, MPOCTOTOM MAJIOTHPOBAHUS
1 OOCITYKMBAHMS, HE TPEOOBATENIEH K CP
CTBAM HA3€EMHOI'O O()CJIY?KHBZ]HH){.
AJIMUHUCTPATHBHBIN camorier T:
«MepKypuit> TIPEIHA3HAYEH ISl DY
JIEV NPEANPUATHI 1 GM3HECMEHO
CIOCOBEH COBEPHIATH IOJIEThI
paccrosuus (10 3200 kM) ¢
pocTsME (10 550 KM/4) HA B
B IIPOCTBIX U CJIOKHBIX
O/IHOMECTHBIH TYP® OBO¥ camoeT
T-517 «Pepmep» NPEANITRATICH /ULl BBIIOJ-
HEHUSL PA3TNYHbLIX BHAGRECIbCKOXO3SHCT-
BCHHBIX PaboT. K@ CamoJIera co3-
JIA€T XOPONii PASESRT-0030p N3 KAGHHBI,
e
KaK y BEPTO/ICTAR=ROIBO/ISICT 0a31POBATHCH
Ha HEHO/TOTOBASHEIBIX [UIOIA/[KAX. F

—

*(up to 550 km/hg)

These days, in addition to the achieve-
ments in the sphere of construction of
rockets, development and multiple launch-
es of boosters of various types, Khrunichev
Space Center has not set aside the manu-
facturing of aircraft of various types for
different purposes. In recent years special-
ists of the aircraft unit of the Rocket Spage
Plant developed and prepared for prod
tion the three aircraft: T-411 « ?
«Merkuriy», T-517 «Fermer».

T-411 <Aist», a light mul
takeoff and landing aircra
transportation of pass
distances up to 120
aircraft enables
a sanitary airel
reconnaissal
craft, at

se short
signed for
and freight at
'he design of the
uip it quickly to ug
drometeorologi
id ecological monigéring air-
¢ aircraft is highly reliable
pin piloting and mgfntenance,
ced in advancedg@round services.
«Merkuriy», an inistrative air-
5 designed for busi@iss managers and
fepreneurs. The airgfft can make longsd
ance flights (up to 3800 km) at high spg
n altitudes up to MK
in favorable or dilficult weather condifi@ns.
T-517 « ner», a single-sca@@rbo-
prop aircrafiis designed for malihg vari-
ous agricullftiral works. The aig@ft design
ensures@od visibility fror cockpit,
like in@helicopter, and pr@Mitics for the
opp@ifunity to land in un@#€pared sites.

nEeHHbILL CaMonem
D>
Wl aircraft T-517 «Fermer»

CenveKoxo3g
T-517 «Bj
Agricy

as
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ES S AOMUHUCPAMUBHBIIL Camonem
T-440 «Meprypuit»
Administrative aircraft T-440 «Merkuriy»

TOCY/IAPCTBEHHbI¥ KOCMWYECKHH HAYYHO-TTPOM3BO/ICTBEHHBIV LIEHTP HMEHM M.B. XPYHUYEBA

OT «PYCCO-BAJITA» JIO «ITPOTOHA»




CHEENHOLE N
P TOoCk

B. H. Yenometl,

Tenepanbiviit KOHCMPYKmop
DPAKeMHO-KOCMUHECKOU MEXHUKU.
V. Chelomei,

General Designer

of space vebicles.




KoHLIe 1959 rojia MPaBUTENLCT-
BEHHBIM PEIIECHUEM TPE/TPH-
SITHE TIEPCOPHEHTHPYETCA HA Pa-
KETHYIO TEMATHKY M B CBA3H C 3THM PEIICHUEM
HOBbIE aBHALOHHbIE 1 ABUAIMOHHO-KOCMH-
i YeCcKUe pa3paboTKy ObUIH PEKPAICHBL

At the end of 1959, in accordance with
a governmental decision, the enterprise
switched to rocket technology. New aviation

and aerospace developments were halted.




«Bypan»

«Buran»

TOK HEOBXOIMMO OTMETHTH Ca-
MoJteT-cHapsi| «Bypan» ¢ 60Jib-
IO CBEPX3BYKOBOM CKOPOCTHIO MONETA.
«Bypan» 6bUI OCHAIIEH IIPIMOTOYHBIM JIBH-
raTeaeM, 4 CTapT €ro OCYmECTBBUICA C IO~
MOIIBIO YCTHIPEX CTAPTOBBIX YCKOPUTEIICH,
ITepBBIMH IPAKTHYECKUMH PAOOTAMH
B 06/1ACTH PAKETHOM TEXHUKY ABUIACH OT~
PabOTKA CHCTEMbI YIPABICHHS YHUBCPCAIIb-
HO¥ 60€eBoi pakeTsl YP-200, npoBoAnMas
Ha pakere P-14 xkonctpykiun M. K. SInress.
IpoexTnpoBanue pakersl YP-200 Hava-
70CH Ha TipenpusATHA B 1960 1. B x0z1€ pa-
60T 6bUI BHIPAOOTAH Psijl KOHCTPYKTHBHBIX
TIO/IXO/IOB: YIIPABJIEHHE C OMOMIBIO OTKIO-
HEHMS OCHOBHBIX MAPIIEBBIX IBUTATEIICH,
BBIGOD JIOITOXPAHMMbIX KOMIIOHEHTOB TOTI-
7MBA, BAEIBHBIA THIT KOHCTPYKIIHH 6aKOB,
PabOTAIOMKX B YCIOBHSX CRATHS 1 AP. BbI-

JIO0 M3TOTOBJICHO HECKOJIBKO CTEH/IOBBIX M3~
nenit s HaseMHo otpabotku YP-200
W JUIs1 IPOBE/ICHMS JICTHBIX UCITBITAHMWIM.
Beero 6bU10 MPOBEAEHO 9 3aITyCKOB PAKETBI.
Paxera YP-200 He npepycMaTpuBaia
JUIMTEILHOIO HAXOMK/IEHUS B 3aIPABICHHOM
COCTOSIHUH, TIO3TOMY BbIBO3 PAKETHI U3 Xpa-
HMJIMIIA, YCTAHOBKA M 3aIIPABKA BXO/M/IN
B IPEJICTAPTOBYIO MOATOTOBKY, YTO CYIIECT-
BEHHO CHIDKAJIO TAKTUYECKHE XAPAKTEPH-
cTuKy pakersl. Kak pesynsrat, HCMOTPS Ha
TO, YTO HA3EMHBIE M JIETHBIC MCIIBITAHNS
MPOILTA YCHENTHO, TPOU3BOACTBO YP-200
6bUIO MPEKPAIIEHO, OJ[HAKO PE3Y/IBTAThI Pa-
60THI HaJ{ HEIO 6bUIN IMMPOKO MCIOIB30BA-
HbI B HOCAEAYIOmuUX pazpaborkax I'KHIILL
B 1962 rojty Hauammch pabOTHI IO CO3-
JIAHUIO MEKKOHTHHCHTAIbHBIX Oa/UTHCTHYC-
CKHX PaKET BTOPOrO MNOKOJIEHHUS! C MOBBIIIEH-
HOPT 6OErOTOBHOCTBIO M Y/IYUIIEHHbIMHU TaK-
TUKO-TEXHUUYECCKAMH XaPAKTEPUCTHKAMH,
NPEAHA3HAYEHHbIX /U1 Pa3MEIICHHUS B IIAXT-
HBIX [TyCKOBBIX YCTAHOBKAX. B TECHOM COT-
pyasmdectse 3aBoja U Kb 6bUI0 CO3[aHO ce-
MEHCTBO MOKKOHTHHEHTAILHBIX GOEBBIX
GaumMcTrueckux paker tina YP-100.

KHRUNICHEV STATE RESEARCH AND PRODUCTION SPACE CENTER

supersonic aircraft missile «<Buran»

the halted developme

should be mentionned. «Buran» was
equipped with a ram engine and lifted
off by means of four liftoff boosters.
Testing the control system intended for
the universal combat missile UR-200 was the
first practical work in rocket engineering.
The R-14 rocket (M. K. Yangel's design) was
used for these tests. In 1960 the design of
the first generation UR-200 rocket was
begun. A whole series of design apporoaches
were worked out: rocket control by means
of the deviation of the main engines, long-
storage fuel components, wafer construction
of tanks working in compression conditions,
etc. Several models were manufactured for
testing the UR-200 rocket both on ground
and in flight (in atmosphere and space).
Nine launchers of the rocket were effected.

As the UR-200 could not
stand for a long time once it
had been fueled, its pre-
launch preparations included
the rocket transportation from
the storage facility with fur-
ther installation and fueling.
This was a serious tactical
defect. Because of this, and
despite successful ground and
flight tests, the UR-200 pro-
duction was stopped. However
the experience gained during
its development was widely
used in the Khrunichev
Center’s subsequent designs.

In 1962 work was begun
on the creation of second gen-
eration intercontinental ballistic
missiles with increased combat
readiness, improved tactical and
technical characteristics and
intended for installation in indi-
vidual silo launchers facilities.
The Plant and Design Bureau
cooperated closely to create
the UR-100 family of intercon-
tinental ballistic missiles.

YP-200
UR-200

M. H. Polokcuix, oupexmop 3as00a

wm. M. B. Xpynusesa ¢ 1961 no 1975 2.
M. Ryzbikh, Kbrunichev

plant Director (1961-1975)

ROCKET TECHNOLOGY DEVELOPMENT
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. A Tonryxun, [enepansiviis

xoHempyxmop 1986-1993 zz.

D. Polukhin, General Designer

1986-1993 years.

VP-100HY u YP-100K
UR-100NU and UR-100K

a paxerax VP-100 3apaua pma-

TEIHLHOTO XPAHCHHS 3aTipaB-

JIEHHBIX PAKeT ObUIa penetia
KapAMHAIBHO: MyTEM A0COMOTHON N30/~
1M KOMITOHEHTOB TOTUINBA OT BHENIHEH
CPEJIBI BIUIOTh IO MOMEHTA T1ycKa. Cryme-
HU PAKETHI ObUIM MOMEIIEHBI B TPAHCIIOPT-
HO-TTYCKOBO¥ KOHTEHHED, B KOTOPOM pa-
KETa HAXO/MIACh C MOMEHTA BBIXO/A C 3d-
BO/Ia-U3rOTOBHTEIA BIUIOTD O MOMEHTA
3aIyCKa JABMTATEAbHON YCTAHOBKH.

Pemenne BOIIPOCOB /UIUTCIIHBHOI'O Xpa-

HEHHS OAUTMCTHYECKHUX PAKET B 3aIPaBICH~-
HOM COCTOSIHHH, d TAKKE HOBbBIC paxpu(m'r»
KU B 06/IACTH CUCTEM YHPaBJACHHA [TO3BOIM~
JI CO3/1aTh CEMEHCTBO PAKET C OYCHb MAJIbl-
MH BPEMEHAMH MOATI'OTOBKH K ITYCKY. Pakernl
BTOPOTO IMOKOACHUs paspaborTku TKHITL]
NnpeAyCMaTprUBaIH IIPUMCHCHHC TOJIBKO
HIAXTHBIX IMYCKOBLIX YCTAHOBOK OJIHHOYHO-

ro Tvra. B cocrase arom I'DYIIIIBI Ba/IUCTH-

T 6BUIO Pa3paboTAHO M TIO-
CTPOEHO HECKOJILKO TO/ITHITIOB, OTIHYAI0-
MFXCS CTAPTOBOI MACCOM M, CIIC/IOBATEb-
HO, MaCCOM JIOCTABJIIEMOT'O K I1€JIH 60EBOTO
3aps/ia, METOAMK OOECIIEYEHHUS COXPAHHO-
CI'T PAKETHI MPH BHEITHEM BO3/ICHCTBIH,

YECKHX PAK!

THITAMH PUMEHEHHBIX CHCTEM YIIPDABJICHMA.

IMocneayrone Mopuduxanmu YP-100 nme-
JIM CUCTEMY YIIPABJICHMA C GOPTOBOM BbI-
YUCUTENIBHOM MAUHOM (B OTIIMYHE OT
[EPBBIX, OCHATIEHHBIX AHAJIOTOBOH CUCTE-
MOIT), 9TO MO3BOIJIO PEIINTD 33/1ady 06ec-

TOCY/IAPCTBEHHBIY KOCMHYECKHA HAYYHO-ITPOM3BO/ICTBEHHBIV LIEHTP UIMEHHU M.B. XPYHUYEBA

FAEUEHUA BBICOKO TOUHOCTIE CIPEabOb!

M BO3MOKHOCTH NOPAKCHUS HECKOIBKHX

OIMHOYHBIX UE/IEH OHUM ITyCKOM PAKETHL
Cosjlaine 1eI0r0 MOKONEHUS 60¢e-

BBIX paker nogsosser FKHIILL 3acayxen-

HO FOPJANTHCS CBOUM BKIAZIOM B 060PO-

HOCIIOCOOHOCTH HALIEH CTPAHBL

The important task of the long storage
of fueled rockets was solved for the UR-100
missiles by completely isolating
the fuel components from the
outside environment right up to
the start. The rocket stages were
placed in the shipping launch
container and here the rocket
was from the moment it left the
plant until engine ignition.

Once the problem of the
long storage of fueled ballistic
missiles had been solved, new
developments in control sys-
tems made it possible to create
rockets needing very little
launch preparation time. The
Khrunichev Center’s second
generation missiles could be
launched from silo individual launch insta-
lation only. This family of ballistic missiles
including several modification differing in
liftoff mass and, consequently, in the mass
of delivered warhead, in methods of pro-
viding rockets safety when exposed to
external influences and in types of the
control systems used. The first UR-100 mis-
siles had an analog control system. Later
missiles had a control system with an
onboard computer which provided a high
firing accuracy and made it possible to
strike several targets with one launch. The
last UR-100 modification made it possible
to increase the time of their usage as a
combat missile and to decr the time
between the moment of receiving the take-
off command and the launch.

The creation of the generation of
ballistic missiles gives the Khrunichev
Center the right to be proud of its con-
tribution to our country’s Defense.

YP-100H (PC-18)
UR-100N (RS-18)

PASBUTHE PAKETHOY TEXHUKH




Yemanoexa paxemui-Hocumens

IPOMON» HA NYCKOBOE YCMPOUCMEBO.

WS AL ELTRR A R -
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C/IOMKHEHHME 327129 B OG/IACTH KOC-

MHYCCKUX UCCIEZIOBAHUI NOTPE-

GOBAIO CO3/IaHMS 6OIIEE MOIIHBIX
paker-Hocutenett, U B 1962 rojty 6bU10 TIONO-
JKEHO HAYAIO TPOEKTUPOBAHMIO PAKEThI-HO-
CHTEJIS, TIOBKE MOJyIHBIIEH UMs «[IpOTOH>.

[TepBOHAYAILHO PAKETA CO3/1aBAIACH

HE TOJIbKO C KOCMHYECKMM HA3HAYEHHEM,
HO M KaK MOmHas 60eBas 6aumcTuye-
cKkas pakera. OJIHAKO 3a/jaHKuE ObLIO BCKO-
pe U3MEHEHO, M HA 32BEPIIAIONIEM 3Talle
pa6or «[IpoToH» CO3/{aBAJICH MCKIIOYH-
TEJIBHO KAK HOCHUTEIb KOCMUYECKUX aIlIa-
paToB. YTO6B!I YCKOPUTH HAYAJIO MOJIETOB,

B 1965 rogy GbUIO IPHHATO PEHIEHHE

O IyCKaX PAKETHl B IBYXCTYNEHYATOM Ba-
puanre. 16 uons 1965 roja ¢ ee noMo-
I[bIO OBLI BBIBE/ICH HAd HU3KYIO OKOJIO3EM-
HYIO OPOMTY HAyYHBbIH CIYTHUK «[IPOTOH»,
HAaUMEHOBAHHE KOTOPOI'O BIOC/IEACTBUN
3aKPENMIOCH U 32 PAKETON-HOCHUTEICM.

The more complex tasks of space research
called for the creation of more powerful
launchers. In 1962 the development of launch
vehicle (LV) later named «Proton»> was begun.

Originally the rocket was created not
only for usage in space but as powerful bal-

KHRUNICHEV STATE RESEARCH AND PRODUCTION SPACE CENTER

listic missile. However the program was
soon changed. At the final stage the rocket
was developed exclusively for launching s/c.
To hasten the beginning of flights in 1965

a decision was made to launch a two-stage
rocket modification. On July 16, 1965 it
injected a «Proton» scientific satellite to into
a low Earth orbit. The name of this satellite
was later assigned to the launcher.

ROCKET TECHNOLOGY DEVELOPMENT




1967 roga Ha9aMKCh 3amyc-

K1 PAKEThl B €€ COBPEMCH-

HOM BHJI€ — B 3- U 4-CTyIIE€H-
YaTOM BApHUAHTAX. Be3 CymeCTBEHHBIX
M3MEHEHHH KOHCTPYKIUA PAKETHI IKC-
TUIYATUPYETCS YKE TPULATD JICT.

OTHOCHTEIBHASA IPOCTOTA YCTPOIA-
CTBA, BBICOKAs CTAOMIBHOCTD TIPOUBBO/-
CTBA ¥ GOJIBIION OIBIT JIETHOM IKCIUIya-
TAUMM CAENaIN pakeTy «[I[poToH» ca-
MBIM HQ/IEKHBIM HOCHTEJIEM B MUPE.

B Hacrosimee Bpemst «[IpOTOH> SBJIACTCS
TPAHCIIOPTHOM OCHOBOH T0CYAaPCTBEHHOM
KOCMHYECKOI POrpaMmbl POCCHH, aKTHBHO
HCIIOJIB3YETCS B KOMMEPUYECKOM JICATEIHHO-
CTH TIO BBIBE/ICHHUIO CITYTHUKOB HHOCTPAH-
HOTO MPOM3BOJICTBA U OYIET OCHOBHOM
TPAHCIIOPTHOM CUCTEMOH € POCCHACKOM
CTOPOHBI B PAMKAX NPOEKTA CO3/iaHus Mex-
ayHapozaHoi Kocmirgeckor Craniuu.

3a BpeMst SKCIUTyaTALMK OCYIIECTBACHO
6onee 240 myckos. C IOMOMIBIO PAKETHI-HO-

A K. Heoatteoda, 3amecmument lene-
Pansiozo oupexmopa, lenepacionnltl

op Tocyoap

Kocmuyecko20 Hayuno-npoussoocmeer-

KOHCM)

Hozo Lenmpa um. M. B. Xpynuueea.

A. Nedaivoda, Deputy General Director
— General Designer of the Kbrunichev
State Space Center.

cutens «[IpoTOH» B KOCMOC BBIBE/ICHBI CITyT-
HuKH «KocMOc», «DKpa», «Pajtyra», <fopu-
30HT», CIYTHUKH JUIs HccneioBanus JIyHel,
Mapca, Benepbl, KOMeTbI [ajuies, TuIoTHpy-
€MbIC OPOUTAIBHBIC CTAHINH «CamioT>

1 «Mup» U BXOJAIIME B UX COCTAB TSKCIIBIC
CIHELUATM3UPOBAHHBIE MO/ «KBaHT>,
«KBanr-2», «Kpucramwn, «Crekrp, «[Ipupo-
J1a» 1 IPYTHE KOCMUYECKHE OOBEKTHL.

Since 1967 the modern configuration
of the rocket has been launched, i.e. three-
and fourstage version. The launch vehicle
has now been used for thirty years without
essential changes in design.

The relative simplicity of the construc-
tion, high manufacture stability and large
flight experience have made the «Proton»
launcher the most reliable in the world.

At the present time «Proton» is the main
transport vehicle in the implementation of
the Russian Federal Space program. It is wide-

TOCYJIAPCTBEHHBIY KOCMUYECKUH HAYYHO-TIPOM3BO/ICTBEHHBIV LIEHTP UIMEHM M.B. XPYHUYEBA

Coopounsiti wex PH «1pomons
Assembly shop LV <Protons

ly used in commercial activities for injecting
foreign satellites and it will be the main
Russian transport system in the construction
of the International Space Station.

During the rocket’s time in use more
than 240 launches had been made. The
«Proton» launcher delivered into the orbit
«Kosmos», «<Ekran», «Raduga», «Gorizont»
satellites, satellites for the Moon, Mars,
Venus and Halley’s comet investigation,
the manned orbital stations «Salyut> and
«Mir» and their specialized heavy modules
«Kvant», <Kvant-2», «Kristall>, «Spektr»,
«Priroda» and other spacecraft.

PA3BUTHE PAKETHOY TEXHUKHA




MACCHI TTOJIE3HBIX HATPY3OK, BBIBOJIMMBIE
PAKETOV-HOCHTEJIEM «[TPOTOH» HA PA3JIMYHBIE OPBUTBL

HM3Kaa oKono3emuas op6uta (H = 200 kv, i = 51,6), T

Cmapm PH «[Tpomors
€ KOCMOOpOMA Batitkonyp.
«Proton» LV take-off from Baikonur.

reocTaloOHapHas opouTa
(TIpM MCNOIBb30BAHMUH PA3TOHHOIO 6/10Ka «/IM>»)
(H = 36000 kM, i =0 % 0,25°), T

BBICOKAsl OKOJIO3EMHAsi OPOUTa
(H=20000 kM, i =064°), T

MEKIUIAHETHBIE TPACKTOPHH

[IPH TIOJICTE K ﬂ}'l[(ﬁ. A0 T

€06X0AMMO OTMETHTB, YTO

«[IpoToH» cnocobeH JocTa-

BJIATDH MOJE3HBIA IPY3 He-
IIOCPE/ICTBEHHO HA I€OCTALIHOHAPHYIO
OpOHUTY B 33/[AHHYIO TOUKY € TOYHOCTBIO
+ 12 yrjoBbIX MUHYT 110 HAKIOHEHUIO
u £ 250 cexyH/i O nepuopy odpaiie-
HUS, YTO [O3BOJIAET BIBOJUTH CITyTHH-
KM, HE OCHAIIEHHbIE ATIOrCHHbBIM /IBUTI'A-
TEJIbHBIM MOJy1EM. Ui CIyTHHKOB,
HUMEIOIUX AMIOTrCHHbIC ABUTATE/IbHBIC
MOJIY/IH, MaCCa MOKET ObITh yBEIUYCHA.

npu nosere Kk Mapcy, 1o T

npu nosete K Benepe, 10 T

Pakera-HocuTeNb «[IpOTOH» COCTaBIIIA
3MOXY B PA3BUTHH OTCYCCTBEHHBIX CPE/ICTB
BBIBE/ICHISA, M 1O OLIEHKAM HE3aBUCUMBIX 9KC-
HEPTOB, Oy/IET OCTABATHCS OJIHUM M3 JIyJIIHAX
HOCHTEIEH, 110 Kpatinei mepe 10 2010 roja.

«Proton» LV and the «Phobos-2» satellite
at Baikonur’s integration and testing facility.
The «Proton» can deliver payload

directly to a specified point of the geo-
stationary orbit with an accuracy of + 12
arcmin for inclination and + 250 s for

KHRUNICHEV STATE RESEARCH AND PRODUCTION SPACE CENTER

the revolution period. This makes it pos-
sible to deliver satellites without equip-
ping them without an apogee propulsion
unit. S/c mass can be increased if apogee
propulsion unit is used.

The «Proton» launcher is a whole era
in the development of Soviet launch vel
cles. Independent experts believe that
«Proton» will continue to be one of the
best launchers at least until 2010.




H.C. Jooun, 3amecmument lenepansnozo

oupexmopa, oupexmop 3ae00a no IKc-
NAYAMAKUL PAKETHO-KOCMUHECKOU
EXHUKIL.

1.8. Dodin, Deputy General Director,
Plant’s Director for Rocket and Space
Technology Testing and Usage.

INTO VARIOUS ORBIT

(H = 36000 km,

towards the Venus, t

JIHAKO, C TIO3UIHI CErO/HAMI-
HETO JIHs, HEKOTOPBIE MapaMeT-
pbI pakerbi-HocuTens «[Ipo-
TOH» MOT'YT ObITh Y/Iy4IIEHbI, B IEPBYIO OYe-
PEAb 9TO OTHOCHTCH K CUCTEMC YHIPABJICHHA
Y OTJCILHBIM SKCIUTYATALMOHHBIM XapaKTe-
puctrkam. Kpome Toro, nMeeTcsi norpeod-
HOCTh B YBCJIHMYCHHUH obbema, NpenocTaBisic-
MOTO JyIsi Pa3MEIEHHSI MOIE3HON HATPY3KH.
MO/’ICPHI[SRIIH]O PaKCTBI-HOCHUTEJIA
«[TpOTOH» MPEATIOIATAETCS IPOBECTH HE
IIPpEPbhIBAA MIAHOBBIX IIYCKOB — CTABHUTCA
3371344 TOCTENEHHOIO NIEPEXO/id OT IKC-
ryatanu PH «[IpoToH» K MOAEPHU3H-
posannomy «[Iporon-M». TIpu 3TOM 6Y-
JileT 06€ecreyeHa BO3MOKHOCTD 3aITyCKa
MOJACPHU3HUPOBAHHBIM HOCHUTECJIEM I1O-
JIC3HBIX HArI'PY30K, NPEAHA3ZHAYCHHDBIX
M JUJIsl CYLIECTBYIOIIETO <<ﬂp()TOH:l-x

MASS OF PAYLOAD INJECTED BY «PROTON» LAUNCHER

low Earth orbit (H = 200 kM, i = 51,6), t

geostationary orbit using «<DM» booster
0+£0,25),t

gh near-Earth orbit (H = 20000 km, i = 64°), t

However some of the «Proton» parame-
tres can be improved — the control system
and some of operational characteristics.
Additionally there is a need to increase the
space for payload accommodation.

It is planned to modernize «Proton»
LV without any interruption of scheduled
«Proton» manufacturing and launching.
There will be a gradual transfer from the
«Proton» to the modernized «Proton-M»
launcher. The injection of payloads
intended for existing «Protons» will still
be possible with the modernized carrier.

TOCYJIAPCTBEHHBIVf KOCMWYECKU! HAYYHO-TIPOM3BOJCTBEHHBI LIEHTP HMEHU M.B. XPYHHYEBA

PA3BHTHE PAKETHOM TEXHUKH




HEIIHHUE IA6APHTH PAKEThI-HOCH-

TEJISL, 3 UCKTIOYEHHEM I'OIOBHO-

0 OBTEKATENS, BECOBBIC XapaKTe-
PHCTHKKM KOHCTPYKIIMH, XapaKTEPHCTHKM
JIBUTATEICH P MOJICPHU3AINH OCTAIOTCA
HPAKTHYECKH MPEKHUMH. [JIaBHOE M3MEHE-
HHE — 3AMEHA YCTAPEBIICH CHCTEMBI YIPAB/IE-
Hust. Kpome Toro, IaHnpyeTcs penmTh 3a/1a-
4y COKPAIIECHHSA PA3MEPOB TIOJIEH, OTBOJIH-
MBIX JUISl TTA/ICHHS OTPAGOTABIINX Y4CTEH pa-
KETBI-HOCHTETS, 34 CUCT TPUMCHEHMST CTaOu-
JIN3UPOBAHHOIO CIYCKA YCKOPUTEJIS IEPBOJ
CTyHEHN. HTO HAPSJLY C BEIOPOCOM OCTATKOB
KOMIIOHCHTOB M3 6aKa YCKOPHTE/IsI Ha 11aC-
CHBHOM Y4YACTKE TNOJICTA PC3KO YIYHIITHAT 9KO-
JIOrMYECKHE XapakIepucTuku «[porona-My.

The construction weight, engine char-
acteristics and overall launcher dimen-
sions, with the exception of the nose fair-
ing, will remain the same after moderniza-

PH <[Ipomons na cmapmogoli naowaore.
«Protons LV at the launchsite.

tion. The main change will consist in
obsolete control system replacement.

In the second stage of the moderniza-
tion it is planned to reduce the area allocated
for worked out launcher parts, due to the
controllable descent ot the first stage booster.

Additionally, discharge of the
remains of propellant components from
the booster tank at the flight passive
stage, will significantly improve the
«Proton-M» ecological characteristics.

PHMCHEHHUE B COCTaBE pa-

KETR-HOCUTENs «[IpOTOH»

YBEJIMYEHHBIX TOJOBHBIX
06TEKATEICH MO3BOIUT IPUMEPHO
B/IBOE YBEJIMUHUTL OOBEM PA3MENEHHS
MOJIE3HOM HATPY3KH. YBEIUYCHHDBIH
06BEM TOJIOBHOTO OOTEKATEISE TO3BOJIUT
Hapsijly C pa3roHHbIM 6JI0KOM «Bpus-M»
MCHOJIBb30BATh HA PAKETE-HOCHUTEJIE YET-
BEPTYIO CTYNEHD C JIBUI'ATENLHOM YCTa-
HOBKOM HAa KOMIIOHEHTAX TOIUIMBA JKU/(-
KUH BOJIOPOJL — KUJKUI KUCIIOPO/I.

Kpome Toro, npuMeHeHne B COCTaBE pa-

KEThI-HOCHTEJIS «[TPOTOH-M» Pa3rOHHOIO
6/10Ka «Bpu3-M» Ha KOMIIOHEHTAX TOILIMBA
A30THBIA TETPAKCH] 1 HECHMMETPUYHbIN /I~
METH/ITH/IPA3UH TIO3BOJUT YBEIUYHUTH MACCY

KHRUNICHEV STATE RESEARCH AND PRODUCTION SPACE CENTER

TOJIE3HOM HArPY3KH, BBIBOIMMOM Ha reocra-
IIMOHAPHYIO OPOUTY A0 3,0—3,3 TOHHBL

B Hacrosmee Bpems Kocmuueckui
Ientp umenn M. B. Xpynuuesa BeaieT paspa-
6OTKY KHCJIOPOJIHO-BOJIOPOJIHOIO PA3rOHHO-
ro 6;oka (KBPB). Cozpanue KBPB nozsonur

CYIIECTBEHHO MOBBICHTh 3HEPIOMACCOBBIC
XAPAKTEPHUCTHKM PAKETHI-HOCUTENS «[1po-
TOH-M» ¥ pacHIMPHUTD KPYT' PEMIAEMBIX 33/1a4.
KuciaopoiHo-BOJOPOAHBIN Pa3roH-
HBbIH 610K NpeJCTaBasieT cO60M OAHO-
CTYNIEHYATHIH YCKOPHUTEb, IPE/IHA3HA-
YEHHBIH JUIA 3A1TyCKOB PA3IMYHBIX KOC-
MHUYECKHUX annapaTos. KoHcrpykius
KBPB no3BOJSI€T BBITOAHATH MHOIOYa-
COBOJ IIOJIET B YCJIOBUAX KOCMUYECKOTO
IPOCTPAHCTBA M OCYIIECTBAATH MHOT'O-
KpaTHOE (/10 5 pa3) BKIIOYEHHE MapIie-
BOI'O /IBUIATEA B IIPOLECCE MOJIETA.
Koncrpykius u xapakrepuctuku KBPB
MO3BOJIAIOT UCTIONb30BATh €0 COBMECTHO HE
TOMBKO ¢ PH «ITpoTOH-M>, HO M C 1EJIBIM Psi-
JIOM CYHIECTBYIONIMX U NEPCIEKTUBHBIX PH
CPEIHETO U TSKENOTO KIACCOB «AHTapa», «3e-
HUT», «DHEPTHUA-M», a TAKKe «ApHaH-5». HTO
HO3BOJIUT 3AMETHO YBEJIMYHUTh SHEPreTHye-
CKHE BO3MOKHOCTH 3THX HOCHUTEJIEH TIO BBI-
BEJICHUIO TSKEJIBIX TT0JIE3HBIX HATPY30K HA
BBICOKO3HEPIETHYECKHE OPOUTBI.

A A Medscoes, Hepewiti 3G~
Mecmument leHepansrozo
dupexmopa.

A. A. Medvedev, First
Deputy General Director

)
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Marxem Kucropoono-6000podH020
Paszzont020 6A0KG.
Make-up of oxygen-hydrogen booster.

The use of the enlarged nose fairing
will approximately double the space avail-
able for payload. The increased volume of
the nose fairing will make it possible to use
both a fourth stage with a propulsion unit
burning liguid hydrogen and liquid oxygen
and the booster «Breeze-M». The combina-
tion of the «Proton-M» will make it possible
to increase the payload injected into geo-
stationary orbit up to 3.0-3.3 tons.

At present the Khrunichev Space
Center is developing an oxygenhydro-
gen booster (OHB).

The booster will significantly improve the
«Proton-M’s» energy and mass characteristics
and will make it possible to expand the rage
of tasks on the injection of various spacecraft.

Marein paseonnozo 61oxa «hpis-Mo.
Make-up of «Breeze-M» booster.

Coopra PB <bpus-Mo.
«Breeze-M» booster assembling.

R

o V.-‘,_ﬁa)L‘M

The oxygen-hydrogen booster is
single-stage booster for launching vari-
ous spacecraft. The booster design pro-
vides for long-term flight as well as
multiple (up to 5 times) ignition of the
main engine during flight.

The OHB design and characteristics
make it possible to use it not only with
the «Proton-M» launcher, but also with
many other existing and future mid- and
heavy class launch vehicles («Angara»,
«Zenit», «Energiya-M», as well as
«Ariane-5»). This makes it possible to sig-
nificantly increase the power capacities
of these launchers for heavy payload
injection into high energy orbits.

TOCYJIAPCTBEHHBIHf KOCMUYECKUH HAYYHO-ITPOU3BOICTBEHHBIH LIEHTP HMEHH M.B, XPYHUIEBA

PA3BHUTHE PAKETHOH TEXHUKH




asrycre 1994 ropa I'KHITL]

M. M. B. XpyHuuena 6b1 0058~

JIEH TIOOEIUTENIEM B KOHKYPCE 110
CO3/IAHUIO KOCMHYECKOTO PAKETHOI'O KOMILIE-
kca (KPK) «AHrapa». 10 npou3onuio 6aro-
Jiaps oneiry Kocmudeckoro Lenrpa 1o 1npo-
EKTMPOBAHHIO U TPON3BOICTBY THKCIBIX Pd-
KET-HOCHTEJICH, €I'0 TEXHUYECKON OCHALIEH-
HOCTH ¥ CTA6H/IBHOMY (DMHAHCOBOMY 110J10-
JKCHMIO M ABJBIETCS OTPAKEHUEM HbIHEIIHErO
CTATyCa B POCCUICKON PAKETHO-KOCMHYECKON
NPOMBIIUIEHHOCTH. [10 CBOMM XapakTepucTH-
kam PH MOJIyIbHOTO ThIa «AHrapa» oyaer
NPEBOCXO/TH Bee umetonipecst PH nopo6Ho-
I'o K1acca 1 6y/ieT npeiHasHaYeHa Jyisi BbiBe-
JICHUSE KOCMMYECKUX AMTTAPATOB HA HU3KHUE,
CPE/IHHUE, BBICOKME KPYTOBBIE M AJUTHITTHYE-
CKME OPOUTBI, B TOM YHC/IE M HA I'eOCTaLHO-
HAPHYIO OPOUTY, a4 TAKKE HA OTIETHBIE TPACK-
TOpUH K 1U1aHeTam COJHEYHON CUCTEMBL

B kauecTBe KOMIIOHEHTOB TOIUIMBA
PAKETBI-HOCUTENA «AHTAPa» MCTIONb3YETCS
KHCJIOPOJL — KEPOCHH HA NEPBOH CTYIEHU
1 KMCJIOPOJ] — BOJOPOJ, HA BTOPOI.

JL1st BBIBEJIEHUS NOJIE3HBIX HAIPY30K
HA OKOJIO3EMHBIE OPOUTHI B INATTA30HE Bbl-
cor 300-2500 KM 11enecoobpasHo npume-
HEHHE PA3roHHOTro 6/10Ka THIA «Bpu3-M»,
a JUIst CPEJIHEBBICOTHBIX OPOUT — KHUCJIO-
POIHO-BOIOPO/IHOTO PA3rOHHOTO 6I0KA.

B fasibHENIIEM PaCCMATPUBACTCA BO3-
MOYKHOCTb CO3/IaHMs1 Ha 6a3€ O/JHOPA30BOM |
CTYIEHH MHOI'OPA30BOM CTYIIEHH, CIIOCOOHOM
BO3BPAIIATLCA B PAHOH NOMUIOHA 6€3 poMe-
AKYTOYHOTO npusemienus. Bosspar orpabo-
TAHHOT'O YCKOPUTEIA | CTYyNICHM B PafioH MeC-
T4 CTAPTA HOCUTENS MO3BOMUT M36€xKaTh 3a-
COPEHMSI 3EMEJIbHBIX YUYACTKOB OOJIOMKAMH
10CJ1IE OTPABOTKH TIEPBOM CTYNEHH.

CrapTOBbII KOMIUIEKC /YISl «AHIapbI»
OyIeT PACIONOKEH HA KocMoipome Te-
cenk. Hauano akcrutyaTaluy HOBOIO HOCH-
Tens anupyercs nocie 2000 roja.

In August 1994 the Khrunichev State
Space Center was announced the winner
in the competition for the creation of a
space rocket complex «Angara». This was
due to the Center’s experience in the
design and manufacture of heavy class

launchers, the level of high technical
equipment and due to the stable situa-
tion with its funds. The decision repre-
sents the Khrunichev Center’s status in
Russia’s rocket and space industry.

The «Angara> module-type LV will
surpass all existing launchers of a similar
class and will be used for injecting space-
craft into low, middle and high circular
and elliptic orbits, including geostation-
ary orbits and interplanetary trajectories.

The «Angara» LV first stage burns
oxygen and kerosene and the second
stage — oxygen and hydrogen.

A booster of the «Breeze-M» type will be
suitable for payload delivery to near-earth
orbits of 300-2500 km and the oxygen-
hydrogen booster — to middle altitude orbits.

It is planned to create a reusable
stage on the basis of the expendable first
stage able to return to the launch site
without intermediate landing. The return
of the burnout first stage booster to the
launch site will make it possible to avoid
debris fall out on the ground.

The «Angara» launch complex will
be at Plesetsk. It is planned to begin use
of the new launcher after 2000.

KHRUNICHEV STATE RESEARCH AND PRODUCTION SPACE CENTER
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PH sAnzapa» nezko20 Karacca.
«Angara» LV of light class.
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PH «Poxoms
<«Rokots LV

Kocmoopom Hneceyx. Cmapmogotil
xomnaexc PH «Poxoms

Plesetsk cosmodrom. «Rokots LV
launch pad

, PRRCH L
CKHX MEKKOHTHHEHTAIBHBIX Ga/UMCTHY
CKHX PAKCT IMOICKUT JTHKBHAAINY. B ux
yucne pakera SS-19, Ha 6ase KOTOpoH
B PAMKAX KOHBEPCHOHHOM HPOrpaMmel To-
cypaperseHHbM Kocmudeckum Haydano-
NPOUBBOACTBEHHBIM LleHTpOM HM. M.
B. XpyHuyena co3aercsi pakeTa-HOCUTEh
«PoKOT>. TEXHUYECKHE XAPAKTEPUCTHKHI
pakeThi-HOCHTENs «POKOT> 06ECTIEYNBAIOT
BbIBOJ| KOCMHYCCKHX aIlapaToB HA p360-
que 0p6HTbI B IIMPOKOM JHUATTA30HE BbI-

COT — HA HU3KUE, CPETHUE KPYT'OBBIC M 3J1-
JUNTAYECKHE (B TOM YHCJIE BBICOKOIUINTI-
THYECKHE). B cocTaBe pakeTbl-HOCUTENS
«PokoT» ncnosbayercs Il erynens — pas-
rOHHBII 610K «Bpus». Mapmesbii ABura-
Teab Pb «bpus» nmeeT BO3MOXHOCTD MHO-
TOKPATHOTO BKIIOYEHMS, YTO MO3BOJIAET
PEATM30BATH PA3IMYHBIE CXEMBI BHIBE/IC-
HUS KOCMMYECKHUX aNapaTos, B TOM YHCIIE
IPYIIIOBOM 3a1TyCK KOCMUYECKUX arnapa-
TOB HA OJIHY HJIM HECKOJIBKO PA3/IMYHbIX
op6uT. Anraparypa pasroHHOro 6;710Ka
«Bpu3» CrIocOH6HA 06ECTIEYUTDH BHICOKYIO
TOYHOCTD BBIBE/ICHHS KOCMMYECKHMX ATTa-
paToB Ha OPOUTY, HEOOXOAMMYIO OPHEHTA-
IIMIO MOJIE3HOI'O IPy3a U [IPY HEOOXOMMO-
CTH €r0 S3HEPrOCHAGKEHNE B OPOUTATBHOM
HOJIETE NMPOAOKUTEIBHOCTBIO 10 7 YACOB.
K HacTosAmeMy MOMEHTY B PAMKaX
JICTHBIX MCHBITAHUI OCYHIECTBIEHO TP
YCHEIHBIX CTAPTA PAKETBI-HOCHTEIIS
«POKOT» M3 MAXTHOWN IyCKOBOM yCTa-
HOBKH. DTH ITYCKH GBbUIN BBIIOJIHEHDI
C KOCMOZIpOMA BariKOHYD M MO3BOIIK
MIPOBEPHUTH PABOTOCIIOCOOHOCTD BCEX
CHCTEM U ATPEraTOB PAKEThI-HOCUTEIIS.
Jinsa mocnepyionmeit akcrryataiii PH
«POKOT» MPEIyCMATPUBAETCS NPUMEHEHHUE

«POKOT», TO3BOJIAIOT
TPAT YCHENHO PENIaTh MHOTHE HAYYHO-XO~
3AMCTBEHHBIC M KOMMEPYCCKUE 3a/1auH,
TPOBOJ(UTH YHUKATBHBIE SKCIIEPUMEHTHL
PakeTa-HOCHTE b JIEFKOro Knacca «Po-
KOT» MOJIHOCTHIO Y/IOBIETBOPSET CAMBIM
BBICOKHMM TPEOOBAHUAM PA3pabOTIMKOB
KOCMHMYCCKHX a0MAPATOB, 4 MOHIHOCTh
CTAPTOBOTO KOMIUIEKCA HO3BOJISET 3a11yC-
KaTh PAKETY-HOCUTEJIb C BBICOKOH YaCTO-
TON U B 6GOILIINX KOJTHYCCTBAX.

In accordance with the Agreement on
strategic armaments reduction a number
of Russian intercontinental ballistic mis-
siles are to be destroyed. They include the
§S-19 rocket. Within the frame work of
the conversion program the Khrunichev
State Research and Production Space
Center is creating the «Rockot» launcher
on the basis of this missile. The
«Rockot’s» technical characteristics make
it possible to launch spacecraft into low;
middle circular and elliptic orbits (includ-
ing high elliptic orbits).

The «Rockot» launcher includes the
third stage — the «Breeze» booster. The
«Breeze» booster’s main engine is able to
multiple ignite. This makes it possible to
realize different schemes of s/c delivery to
orbit together with a piggy-back launch of
several s/c into one or several various orbits.
The «Breeze» booster instrumentation is
able to provide high accuracy of s/c injec-
tion in the orbit, if necessary, its power sup-
ply during a flight of up to 7 hours.

Up to present, in flight tests, three suc-
cessful «Rockot» launcher firings have been
made from the silo launch unstallation.
These launches were made from the
Baikonur space-launch complex and made
it possible to check working ability of all
launcher systems and aggregates.

In future it is planned to use an
open launch pad an the Plesetsk space-
launch site for the «Rockot» launcher.
The light class launchers (like «<Rockot»)
make it possible to successfully solve sci-
entific-research, economic and commer-
cial tasks without excessive expenditure
and to conduct unique experiments.

The light class launcher «Rockot» fully
satisfies all the strictest demands of s/c
designers and the launch site capacity
makes it possible to launch a large number
of rockets with a high frequency.
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2 BCIO MCTOPHIO CO3/[aHMs POC-
CHICKUX TJIOTHPYEMBIX OPOH-
TAIBHBIX CTAHLMI B [exax focy-

JIApCTBEHHOIO KOCMMYECKOTO Hay4HO-TPO-

M3BOJICTBEHHOTO 1IeHTPa MMeHH M. B. XpyHu-

4eBa ObUTH M3TOTOR/EHbI BCE OPOUTATBHbIC

crauuue: «Camor, <Mup» 1 «AMaz», 2 TAKKE

BCE TUKEJIbIE MOJIYIH, KOTOPBIE CTBIKYIOTCH

C OPOUTAIBHBIMU CTAHIIHAMH Ha OPOHTE

1 TPEXMECTHBIE BO3BPAIACMBIE ATINIAPATBL.

The Khrunichev State Research and
Production Space Center manufactured all
the Russian manned orbital stations: «Salyut»,
«Mir» and «Almaz» and also all the heavy
modules that dock to the orbital stations
and the three-seater recoverable spacecraft.



Cozdamenu nepebix OPOUMANLHBIX AN -
yud. Cnpasa naneso: A, M. Kuceaes,

B. H. Yenometi, JI. B. Cmuproe — 3amecniu-
mens npedcedamens Coamuna, Iipedceda-
menw BIIK, C. A. Apanacees — Mutiucmp

O6ugeeo MAUUHOCIPOCHUA.

First orbital station creators. Evom right to
left: A. Kiselev, V. Chelomey, L Smiirnov. —
Deputy Chairman of the Cotincil of
Ministers, Chairman of the Mifitary and
Industrial Complex; S. Afanasiev — Ministry
of General Machinebuildig.

am (DaKT CO3/IAHMA JONTOCPOY-

HBIX OpﬁHTﬂ)‘IbeIX CTHHLLMIZ

ABWICA NMPUHIAIIUAIIBHO HO-
BBIM, 3TAINTHBIM MOMEHTOM OCBOCHHS YCIIO-
BEKOM KOCMHUYECKOIO IPOCTPAHCTBA, BbI-
BO/I HA OPOMTY MIJIOTHPYEMBIX AlIIaPATOB
H UX 3KCIUTyaATAlMsA TTO3BOJIIN obecrie-
YUTh YCIOBHS /IS HEMPEPBIBHOM PabOTHI
JIOJEH B KOCMHUYECKOM MPOCTPAHCTBE, YTO
0BOTATHIIO OTEYECTBEHHYIO HAYKy U 3Ha-
YHUTCIBHO PACHIUPHIIO €€ TOPU30OHTDIL.

Opﬁlfﬂ‘a}lbi{ble CTAHIMH IEPBOTO IO~

KONEHHA, K KOTOPBIM OTHOCATCH CSUHOT,
Camor-2, Camor-3, Camior-4, Canor-5,
HUMEJTU TOJIBKO OJAMH CTBIKOBOYHbBI¥ y3eu,
YTO CYHIECTBEHHO OrPAaHUYMBAJIO BO3-
MOYKHOCTH IHIOTHPYEMOTO TOJIECTA.

POCCHUVICKHAE OPBUTAJIbHBIE CTAHLIH [TEPBOTO ITOKOJIEHUSA

06man TIHIOTHPYEMBII TIONET

IPOAO/IKHUTCABHOCTD IIOJETA

Haszsaumue/Ilepuos
CYIIECTBOBAHHA

«Camor»
(nepBas B MHPE obuTaeMas
OpPOHTAIBHAST CTAHITHS)

19.04.71 — 11.1 170 aueit

«CamoTt-2» (Anmagz)

The creation of long-term orbital sta-
3 -29.0473

tions was the principally new stage in the his-
tory of space development. Manned space-
craft delivery to orbit and their operation
provided conditions for man continuos work
in space. This enriched Russian science and
significantly expanded its horizons.

First generation orbital stations
«Salyut», «Salyut-2», «Salyut-3»,
«Salyut-4» and «Salyut-5» had only one
docking port. This essentially limited
the manned flight possibilities.

26 pHen

213 nueit

774 nus
«Camor-5»

22.06.76 - 08, 441 penpb

(first ever ma
orbital station)
170 days

213 days

774 days

441 days




Opbumansuas cmanyus «Canom-7»

¢ mparcnopmusim Kopadaem «Co103-114».
Orbital station «Salyut-7» with the docked
«Soyuz-T14» ferry s/c.

Opbumansman cmanyus «Ca-
JOM» HA COOPOHOL MeneHKe.
Orbital station <Salyut> on an

integration vebicle.

Haszsanmue/Ilepuosn O6man
CyleCTBOBAHH IIPOJIO/LKATEIHHOCTH NOJIeTa

«Camor-6»
10 mecsues

IO

19.04.82 — 07.0291 8 siet 10 mecaueB

ht period  Total flight duration

4 years 10 months

8 years 10 months

TOCY/IAPCTBEHHBIA KOCMUYECKUY HAYYHO-TIPOM3BO/ICTBEHHBIN LIEHTP HMEHW M.B. XPYHUYEBA

POUTANBHEBIE CTAHIIMH BTO-

porornokoieHus (Canor-6,

CamoT-7) NMENN yXKe JiBa
CTBIKOBOYHBIX y3/1d ¥ 3HAYHUTCIbHO PpaC-
IMAPHINA BOZMOKHOCTH YHACTHS IKHIIA-
JKEH B MPOIrPaMMe HCCIEe/JOBAHMI.

The second generation orbital sta-
tions («Salyut-6» and «Salyut-7») had two
docking units which significantly expand-
ed the stations’ operation capabilities.

KOCMHWYECKHE AITTIAPATBI ¥ OPBUTAJIbHBIE CTAHITHA




Opoumansnas cmanyus «Ca-
nom-6» ¢ TKC «Cors-

Orbital station «Salyut-6» with
«Soyuz-T4» ferry s/c.

KHBIM 3TANOM B CHAGXKEHUH

cranimi «Camor-6» 1 «Camor-7

CTAJI0 UCIIO/IB30BAHUE TPAHC-
HOPTHBIX Kopabuen cnabxenus (TKC) «Koc-
MOC». Ha npenpusTui 6bU10 H3rOTOBIEHO
YeTbIpe JIETHbIX KOPab/st: «Kocmoc-929», «Ko-
eMOC-1267», <KoeMoc-1443», <Kocmoc-1686».

«Kocmoc-929» — HaxoauIca B MOJIETE
¢ 17.07.77 o 3.02.78. B cocrase 310ro Ko-
CMHYECKOTrO anmapara 6bu1 BO3Bpaliae-
MbIH annapart, KOTOpbIH otaeanics ot KA
U CITYCTHJICS HA 3EMJIO YEPE3 MECSI T10JIe-
Ta. [Toner «<Kocmoc-929»> ne npepycmaTpu-
BAJI CTBIKOBKM C OPOUTAIHHOMN CTAHIIMEN.
«Kocmoc-1267» — yxe npejpycmar-

PHBAJI CTHIKOBKY, HO 6€3 00pasoBaHus
BHYTPEHHETO NEPEXO/Id C OPOUTANBHOIM
crannuei «Canor-6», MMEN B CBOEM CO-
CTABE BO3BPAMIAEMBIF AINapar, KOTOPHIi
cnycruics Ha 3emitio yepes 30 cyTok.
Bpems monera ¢ 25.04.81 no 29.07.82.
Cryck Hd 3eM/110 6bUl BHINOJTHECH COBME-
CTHO € OPOUTAIBHOM CTAHIMEH.

An important stage in the provision of
the «Salyut-6» and «Salyut-7» stations’ oper-
ation was the use of <Kosmos» ferry space-
craft. The Center manufactured four such
spacecraft: «<Kosmos-929», «Kosmos-1267»,
«Kosmos-1443» and «Kosmos-1686».

«Kosmos-929» was in flight from July
17, 1977 to February 3, 1978. It included
a return module which separated from the
s/c and returned to Earth after a month in
flight. It was not planned to dock
«Kosmos-929» with the orbital station.

«Kosmos-1267» could dock with the sta-
tion but without creating an inner passage to
the orbital station «Salyut-6». It also had the
return module which descended to Earth
after 30 days. S/c operated from April 25,
1981 to July 29, 1982. The s/c returncd to
Earth together with the orbital station.

Opoumansnan cmanyusn «Ca-

aiom-7» ¢ TKC «Co103-Ts.
Orbital station <Salyut-7» with
the docked «Soyuz-T» ferry s/c.

KHRUNICHEV STATE RESEARCH AND PRODUCTION SPACE CENTER £
SPACECRAFTS AND ORBITAL STATIONS




ocmoc-1443» — pabora cos-
(( MECTHO CO CTaHumen «Ca-
JIOT-7» C ODPA30BAHUEM BHY-
TPEHHETO MEPEXO/IA M TAKKE MMEJI B CBOEM
COCTABE BO3BPANAEMBIIT ATIAPAT, CIIYCK KOTO-
POro 6bU1 BEIIOIHEH YEPe3 5,5 MecAId KOc-
MHYECKOTO 1osierd. [Toner KOCMHIECKoro an-
niapara npogopkaincs ¢ 02.03.83 no 190983 .
«Kocmoc-1686» — HAXOAMIICS B 1ONETE
¢ 27.09.85 no 07.02.91, paborai ¢ 06pa3opa-
HHEM BHYTPECHHEIO MEPEXO/d CO CTAHIUEH
«CamoT-7». BMECTO BO3BPANAEMOI'0 aniapa-
Ta MMEJT KOMIVIEKC HAYYHOH anmapartyphbl.
TpaHCIIOPTHBIC KOPAOIHM CHAGKEHMS
1pu paboTe B COCTABE KOCMHUYECKUX KOMII-
JIEKCOB BBITIOJIHSJIH CJIEIYIONUE (DyHKIMM:
® [IPOBE/CHHUEC KOPPEKIMK OPOUTEI BCETO
KOMILIEKCA;
® [IDOBC/ICHUE AMHAMMYECKHUX OIEPALIUI;
® O0ECIEeYEHNE OPUCHTALINN
U CTAOWIM3ALIHN TIPHU TPOBE/ICHUM Ha-
YUHbIX 9KCTIEPHUMEHTOB;
® JIOCTABKA W BO3BPAIIEHHE I'PY30B;
® OOeCIeueHHe NIEPEX0/ia Ha HOBBIC Op-
OUTEI (MEKOPOUTAILHBIN OYKCHUD).
TpaucnopTHbIH KOPabab cHabxKe-
HHSE, KOTOPBIA COCTOS M3 (DYHKIHO-
HAJIBHOFO I'PY30BOTO 6/10Ka ¥ BO3BPA-
MAEMOr'0-A1IapaTa, BBIBOAMIICSA HA Op-
OUTY PAKETOH-HOCHTENEM «IIPOTOH».

TOCYZIAPCTBEHHBIY KOCMWYECKUY HAYSHO-TIPOM3BOJICTBEHHBIV IIEHTP MIMEHH M.B. XPYHUYEBA

«Kosmos-1443» operated together
with «Salyut-7», an inner passage was
formed and there was a return module.
This module descended in 5.5 months
after launcher. S/c flight lasted from
March 2, 1983 to September 19, 1983.
«Kosmos-1686» was in flight from
September 27, 1985 to February 7, 1991,
and created an inner passage to the orbital
station «Salyut-7». It had a set of scientific
instrumentation instead of a return module.
The ferry spacecraft integrated into the
space complex fulfilled the following functions:
e orbit correction for the complex
as a whole;

e maneuvering;

e attitude control and stabilization during
scientific experiments;

e cargo delivery and return;

e (ransition to new orbits (operating
as interorbital tug).

The ferry, which consisted of an
energy module and a return capsule were
launched by the «Proton» launcher.

Opbumansras cmanyusn «Ca
siom-7» ¢ TKC «Kocmoc-1686».
Orbital station «Salyut-7» and
ferry s/c «Kosmos-1686».

KOCMWYECKHE AITIIAPATBI 1 OPBUTAJIBHBIE CTAHIIMH
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Boaspawaemuili annapam.
Return modude.

KC 68UmM OGOPYOBAHBI CTBIKOBOY-

HBIMH arperaramu, KOTOPBIE M03-

BOJISUIM OCYIECTR/STH CTBIKOBKY Ha
OPOHTE KOCMUYECKHX ATTAPATOB OOIBIITHX
Macc m rabapuros. IMeHHO 6arogapsi cosjia-
HUIO TAKOH CHCTEMbI CTHIKOBKH ObIIO 00€CTie-
YEHO HOJIEE YEM BOCBMIJIETHEE CYIIECTBOBA-
HHE CTAHIMH <«CamoT-7> H1 OKOIO3EMHON Op-
oute. Takum 06pasom, TKC 6 HE TOIBKO
IPY30BBIMH KOPAO/IAMH B KOCMHYECKMMH OyK-
CUPaMH, HO 1 JIOHONHHTENLHBIMU PAGOYUMU
MOZIYJISIMH OPOMTAIBHOTO KOMIUICKCA.

Cpean KOCMHYECKUX aTliapaTos,
Ppa3paboTaHHBIX M CO3AaHHbIX [ocy1ap-
creenbiM Kocmugeckum Hayuno-ITpo-
M3BOJICTBEHHBIM LlenTpom uM. M. B. Xpy-
HUYEBA — CHENMAIN3HPOBAHHBIE AT~
PaThl /IS PAKETBI-HOCHTENS <[IpOTOH?,
KOTOPBIE HCTIOIB30BAINCH IS JIETHOM
OTPABOTKH BO3BPANAEMBIX ATIIAPATOB.

Beero s niepuog ¢ 5 mionst 1977 roja no

o

23 mas 1979 roja 6bU10 BBITOTHEHO YETHIPE
IIyCK4d, B KAXKIOM U3 KOTOPBIX Ha OKOJIO3EM-
HYIO OPOHTY BBIBOAHIOCH OIHOBPEMCHHO
JIBa BO3BPAMAEMbIX arrapara. B cocrase
CICUMANIM3UPOBAHHOIO AMIIAPATA, ONYYHB-
IEr0 HAMMEHOBAHHE JIETHO-BECOBOE U3/IC-
Jme (JIBH), iBa BO3BPANIAEMBIX auIapara
PACIOIATIMCh TAHIEMHO, [IPUYEM BEPX-
HUI OCHAMAJICA TOPMO3HOM JIBUTATEIbHOM
YCTAHOBKOM aBAPUIHOIO CHACCHMS.

ITycku JIBH 1103BOHIM BCECTOPOHHE
OTpabOTATh BO3BPAIAEMBIF ATIIAPaT CUCTE-
Mbl «AsiMas». OIH U3 BO3BPAN[ACMBIX alllid-
PATOB HCHONB3OBAICA B MYCKAX J{BAK/IBL

The ferries were equipped with
docking units which made it possible to
carry out in-orbit docking of spacecraft
with large mass and dimensions. This
docking system made it possible for the
«Salyut-7» station to work for more than

KHRUNICHEY STATE RESEARCH AND PRODUCTION SPACE CENTER

eight years in a near Earth orbit. Thus

the ferries were not only cargo s/c and
space tugs but also additional working
modules of the orbital complex.

The Khrunichev State Research and
Production Space Center developed and
created the special capsules for the «Proton»
launcher which were used for the flight test-
ing of the return capcules.

Between July 5, 1977 and May 23, 1979
four launches were effected. On each
launch two return capsules were injected
simultaneously into a near Earth orbit. As
part of the specialized spacecraft, the flight-
mass model, two return capsules were in-
line installed. The upper one was equipped
with a braking engine for emergency use.

The flight-mass model launches made
it possible to thoroughly test the «Almaz>
system'’s recoverable spacecraft. One of
the recoverable s/c was used twice.

SPACECRAFTS AND ORBITAL STATIONS
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A A. Kanunun, Samecmumens [etie-
panerozo dupexmopa, Aupexmop

PAKEMHO-KOCHUHECKO20 346004,

A A. Kalinin, Deputy Director General,
Director of the Rocker Space Plant.

KHBIM [ATOM B PA3BHTUM KOCM¥-

YECKHX arIapaToB CTaio Co3/a-
HHE aBTOMATHYECKHX HEMMWIOTH-
PYEMBIX OPOHTATBHBIX CTAHLMI «A/Mas». T1ep-
BasI M3 HUIX, TTOY4MBIIAs 0603HauYcHHE «Koc-
moc-1870», paborana Ha opouTe ¢ 25 Ui
1987 ropa o 30 mioms 1989 roja. Beicokoka-
YECTBEHHBIC PA/IMOJIOKAIIMOHHbIC H306paKe-
HIS1 36MHOI TOBEPXHOCTH, TOMYYEHHBIE CO
CTAHIMH, GbUTH HCTIOMb30BAHbI B MHTEPECAX
OBOPOHBI U HAPOJHOIO XO3AHCTBA CTPAHbL.
C 31 mapra 1991 no 17 oxrs6ps 1992 &
Ha OpouTe paboTaid CTaHIus «AMas-1»
€ MOJIEPHU3HPOBAHHBIM PAIUOTOKATOPOM,
KOTOPBIH 1O3BO/ISUI TIOYYaTh M30OPOKEHHE
3EMJIH C BRICOKOM Pa3pemiaiomer CriocobHO-
CTBIO. DKCIICPUMEHTAIBHBIH armapar «[1o-
Jioc» 100-TOHHOIO Kiacca 6bUT paspaboTaH
Ha 6a3e (PyHKIHOHATBHOIO I'PY30BOro 6I0Ka
110 MOJY/IBHOMY HpHHIITy. OH CITYyKWI 110~
JIE3HOM HATPY3KOH IPH MEPBOM ITYCKE PaKe-
TBI-HOCHTENS «DHEprus» 15 mas 1987 roja.
KA «[Tosmoc», BBITIOMHSA POJIb raGapyT-
HO-BECOBOT'O MAKETA, ObUT MPEIHAZHAYEH JYIst
MOMYSCHUS SKCITIEPUMEHTATbHBIX JIAHHBIX 11O

1

CONPKCHUIO C [)Lll\'t"l'(')fl-ll()CHTCJIC.\l — o
JUHAMUKE, A3POJANHAMUYCCKHUM M aKyCTHYC-
CKHM Harpyskam u Bl!6p()(‘”ﬂ(’)}!{(‘l[ll}h\l.

The creation of the «Almaz» automatic
orbital station was an important step in space-
craft development. The first («<Kosmos-1870»)
worked in orbit from 25 July 1987 to 30 July
1989. The high quality radar imagery of the
Earth’s surface, obtained from this station, was
used in the interests of the Ministry of defence
and the economy. «Almaz-1» with modernized
radar, making it possible to obtain high spatial
resolution images of the Earth, worked in orbit
from March 31, 1991 to October 17, 1992.

The experimental spacecraft «Polyus» of
100-ton class was developed on the basis of

the energy module using the modular design.

It served as a payload during the first launch
of the «Energiya» launcher on May 15, 1987.
S/c «Polyus» served as a dimension and
mass mock-up during the flight with a
launcher and was used for obtaining experi-
mental data about dynamic, loads and aero-
dynamic, acoustic and vibration loads.

el e

COOpPRa MOOYAA <AILMA3»

«Almazs station integration.

TOCYIAPCTBEHHBIY KOCMUYECKUY HAYYHO-TIPOU3BOJCTBEHHBIN LIEHTP MMEHH M.B. XPYHUYEBA

KOCMUWYECKHE ATITIAPATHI ¥ OPBHTAJIbHBIE CTAHLIAY




OpOumansHan CManyus
Mupe 6 noseme.

Orbital station «Mir» in flight.

HOTOLIEJIEBOM MOCTOSHHO JIEH-

CTBYIOIIHI OPOUTATILHBIN

KOMIUIEKC «MUDP» — NPHHIH-
NUAJIBHO HOBAS CTAHLIMSA TPETHETrO TOKOJIEe-
Hust. OH NPEAHA3HAYCH YIS PEAT3aLMU
POCCUHCKON HAIHOHAIBHOH KOCMUYECKOM
IIPOrPAMMBI HAYYHbBIX MCCIC/IOBAHMI U 11Pa-
KTHYECKOTO OCYIECTBICHHS PA3/IMYHbIX Ha-
POAHOXO3AMCTBEHHBIX 3a/1a4. [Inpokue
BO3MOXHOCTH JIOOCHAIEHHS U NIEPEOBOPY-
JIOBAHMS B XO/I€ IKCIUTYaTAIUHN TO3BOJIAIOT
3P HEKTHBHO UCTIOIB30BATD €0 JUIS TPOBE-
JICHHs COBMECTHBIX PabOT MO NMPOrpaMmam
MEKIYHAPOAHOIO COTPY/IHUYECTBA HA JI0T'0-
BOPHO#M 1 KOMMEPYECKOH OCHOBE.

3amyck 6a30BOro 6;10Ka KOMILIEKCA
«Mup» — OpOUTAILHON CTAHIMH «Mup» —
ocymectsien 20 ¢gespans 1986 roja.
CTanuus MMEET /1BA IPUYANd C arperara-
MH, K KOTOPBIM MOT'YT IIPUCTBIKOBBIBATHCA
KocMuyecKui anmapar «Colos» juis 10c-
TABKH M CMEHBI BKUIIAKEH, a TaKxke 6ec-
MHJIOTHBIE MOJIY/IH Pa3JMYHOTO Ha3HAue-
HUS W IPy30BbI€ KOpaban «I[Iporpeccs.
OpuH U3 TPUYANIOB CTAHIMHM 060PY/I0-

BAH YCTPOMCTBOM, € IIOMOIIBIO KOTOPOTO
MPUCTBIKOBAHHBIEC K HEMY MOJY/IM MOTYT II€-
PECTHIKOBBIBATBLCSA HA YETHIPE BOKOBBIX y3/1a
M HAXOAUTHCH TAM B IIPOIECCE IKCILTyaTa-
LMY CTAaHOUM «Mup». Takas KOHCTPYKLIMS
6230BOro 6/10Ka MO3BOJIIIA BIIEPBBIE CO3-
JlaTh B KOCMOCE MHOI'OLIENICBOH MHJIOTHPYE-
MbI KOMILIEKC «MHP» MOZIY/IBHOIO THIIA.

The multi-purpose permanent «Mir»
orbital complex is a fundamentally new
third generation station. Its purpose is the
realization of the Russian national space
scientific program and the practical colu-
tion of various economic tasks. The many
possibilities for supplying and re-equip-
ping while in operation make it possible
to efficiently use the «Mir» complex for
joint work in international programs on
a contract and commercial basis.

The basic module — the «Mir» orbital sta-
tion — was launched on February 20, 1986.
The station has two docking ports to which
«Soyuz» spacecraft for delivery and change of
crews and also various unmanned modules
including «Progress» ferries can dock.

In one of the docking ports there is a
device which makes possible the re-dock-
ing of the docked modules to the four-
side docking adapter and their staying in
a fixed position during the «Mir> station
operation. The basic module’s construc-
tion has made in possible to create a
multi-purpose, modular type manned
complex in space for the first time.

KHRUNICHEV STATE RESEARCH AND PRODUCTION SPACE CENTER

Opoumansmwitl Komnaexc <sMup» 8 cocma-
8e cmanyuu <Mupy», Mooy <Keanns

U MPAHCROPMHOZ20 Kopadns «Coro3-TM3s.
Orbital complex «Mire including the «Mir»
station, the «Kvant» module and the
«Soyuz-TM 3» supply ferry in flight.

SPACECRAFTS AND ORBITAL STATIONS
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CTPODUBHYECKHIT MOITY/Ib

«KBanT»> GbUI 3alyLICH HA OP-

6ury 31.03.87 . 1 ocie
10-CyTOYHOTO TOJIETa COCTBIKOBAJICA CO
craHuen «Mup». Yepes 5 CyTok OT Hay4d-
HOI'O MOJY/ISL CTAaHIIMU OT/AEIHIACH YaCTh
€O CTyKEGHBIMHI CHCTEMAMH U rocse 135
CyTOK aBTOHOMHOIO IMOJETa Cropesa
B IVIOTHBIX CJI0SX aTMOChEpPDL. ACTPOdu-
3UYECKUI MOJIyNb «KBAHT», HMEET MHOTO-
[EACBOe Ha3HAYEHUE, B HEM Pa3MEIICHBI
acTpo(U3HIECKIE NPUOOPDI, BIEKTPO-
(opeTnuecKas yCTaHOBKA JUIS TTOJIyYEHUS
CBEPXYNCTBIX OHOMOIHYECKH aKTHBHBIX
BEIECTB B HEBECOMOCTH, OO0PY/OBAHIE
JUist BU3YJIBHBIX HAOMOEHHN 3EMHOM
MOBEPXHOCTH, CTYKREOHOC 1, SKCHEPH-
MEHTAIBHOC 060PY/I0BAHHUE B AQIIOIHC-
HHE K GOPTOBBIM CHCTEMAM CTAHITHH
«Mup». IMeeTcs poCTOPHAS TEPMETHY-
Has paboYas 30Ha /I KOCMOHABTOB.

B gexabpe 1989 roaa B cocTas
CTaHIMH OB BKIIOYEH MOAYIIb
«KBaHT-2», KOTOPBI¥ MPEJHAZHAYCH JUIA
JI0OCHAMIEHUS CTAaHIMK «Mup» CUCTEMA-

Moodyns «Kearm-2»
«Kvant-2» module

TOCY/IAPCTBEHHBI KOCMUYECKHMA HAYYHO-TTPOU3BOZICTBEHHBIV LIEHTP UMEHM M.B. XPYHIUYIEBA

Moodyne «Keanms HA UCHHIMAMENEHOM
cmenoe Ha KocModpome Baitkonyp.
Modude «Kvant» at the Baikonur
testing facilities.

MH JKH3HEOOECIIEYEHHsI KOCMOHABTOB
M TIOBBIMICHHUE 3HEPTrOBOOPYKEHHOCTH
opbuTanpHOro KoMiiekca. Ha moayne
YCTAHOBJIEHBI CUCTEMbI YIPABICHUS
JIBIDKCHHUEM C MCTOJIb30BAHUEM CHIIO-
BbIX THPOCKOIIOB, CUCTEMBbL 3JICKTPOITH-
TAHWS, HOBBIE YCTAHOBKH JUUIS T1OJTyY4€-
HHs KHCIOPO/id ¥ PEreHepariui BO/bI,
NPUOOPE! OBITOBOTO HA3HAYEHHSL.

The «Kvant» astrophysical module
was launched on March 31, 1987 and in
ten days it docked to the «Mir» station.
Then in five days a part of the module
carrying housckeeping systems separat-
ed from the station’s scientific module
and after 135 days of independent flight
burnt in the atmosphere dense layers.
The astrophysical module «Kvant» is a
multipurpose one. It includes astrophys-
ieal instrumentation, an electrophoretic
plantfor obtaining superpure biologi-
cally activé'substances in zero gravity,
equipment for visual observation of the
Earth’s surface and hotsekeeping and
experimental equipment supplementary
to the «Mir» station onboard systems.
There is a spacious pressurized working
compartment for astronauts.

In December 1989 the «Kvant-2»
module joined the station. Its purpose
was to additionally equip the «Mir» sta-
tion with astronaut life support systems
and to increase the orbital complex’s
power capabilities. The module carried
loadbearing gyro attitude control systems,
power supply systems, new plants for
obtaining oxygen and for water regenera-
tion and domestic appliances.

KOCMHWYECKHE ATIITAPATHI 1 OPBUTAJIbHBIE CTAHIJMHM




Coopra modyin <Kpucmann.

«Kristall> module integration.

nione 1990 rojia K KOMIUIEKCY

BbIJI IPHCTHIKOBAH MOJTYITh

<KpucTann, HpeiHa3HAYCHHBIT
JUISE OTPABOTKHA HOBBIX TEXHONOIHIT Oy~
YEHHSA B YCIOBHSIX HEBECOMOCTH KOHCTPYK-
IIMOHHBIX MATCPHAIOB, TOAYTPOBOIHMKOB
U OHONPENAPATOB € YAYUHIEHHBIMHA CBOI-
CTBAMH. AHAPOTHHHbBIH CTHIKOBOYHBIE y3€1
Ha Moaysie <Kpuctain npeiHasHadcH s
CTHIKOBKH C MHOTrOPa3OBbIMH KOpaG/iamiu
Tuna «Bypan» 1 «llare. B mone 1995 ro-
/2 O 6ObI UCIIONB3OBAH JUIS CTHIKOBKH
€ AMCPUKAHCKAM KOPAOIEM «ATIIAHTHCH.

Linons 1995 rojia KOMIVIEKC JOHOIHI

HMCCHEAOBATCABCKHI MOAY/Ib «CHEKTP», KO-
TOPBIH-NPEIHASHAYECH JUist pAbOTHI B cOCTa-
BE OPOUTATBHOIO KOMIICKCA «MUD» 1 1PO-
BEICHMS! HCCICAOBAHHIT TIPUPOAHBIX PECyp-

COB 3eMJIN, BEPXHUX CJIOCB 3CMHOM aTMO-
cepbl, COBCTBEHHOM BHCIIHCH aTMOCHEPbI
OPOUTAABHOIO KOMILTICKCA, TODH3NICCKIX
HPOLECCOB €CTECTBEHHOTO U UCKYCCTBEHHO-
TO NPOUCXOKJICHUS B OKOJIO3EMHOM KOCMH-
YECKOM NTPOCTPAHCTBE M B BEPXHUX CJTOSX
3EMUOIH aTMOChEPDL, JUIs IIPOBE/ICHHUS M-
JIMKO-OHONOTHYECKUX UCCHEAOBAHMI 10 CO-
BMCCTHBIM POCCHIICKO-AMCPUKAHCKHM TTPO-
ipamMam «Mup — IHarwp u «Mup — HACA»,
JUISE OCHANEHMS CTaHITHT JIONO/IHHUTEbIbI-
MU UCTOYIHMKAMH 9IEKTPOIHEPIUH.

In July 1990 the «Kristall> module was
docked to the complex. Its purpose was to
carry out tests of new technologies for pro-
ducing construction materials, semi-con-
ductors and improved bio-agents, in zero

gravity. The «Kristall>» module’s androgy-
nous docking unit is designed for docking
with reusable «Buran» and «Shuttle» type
spacecraft. In June 1995 it was used for
docking with the US s/c «Atlantis».

On June 1, 1995 the complex was
supplemented with the «Spektr» research
module. It was integrated into the «Mir»
complex in order to research Earth natur-
al resources, the upper atmosphere layer,
near station space, geophysical natural
and artificial processes in near- Earth
space and in the upper atmosphere layers
and to perform medical and biological
studies on the joint Russian-American
«Mir — Shuttle» and «Mir — NASA» pro-
grams. It also equipped the station with
additional power supply sources.




Cxema mooyasn «Cnexmps
Scheme of the <Spektrs module.

Modyns <ITpupodas
HA UCRBIMAMENBHOM CMEHOE.
«Prirodar module

at the testing stand.

»

OIONHUTENIBHO K NEPEIUCIICH-
HBIM 3371a4aM MOjy/ib «CrekTp»
6bUI UCIIONB30BAH B KAUECCTBE

==

IUH, UL TIPOBEACHHA OMONOIMYECKUX
IKCTIIEPHUMEHTOB, UCCIIC/IOBAHMS BIHUAHWA
KOCMHYECKOTO M3JIy4E€HUs HA OPraHUu3M

The «Priroda» module is intended for:
e scientific and ecological studies of the
Earth’s surface and atmosphere and of

,: rpy30BOr0’ KOPa6is CHAGKEHUS 1 JOCTA- YEJIOBEKA, MOMyYEHH 0COBO0 YUCTHIX JIC- the atmosphere around the station;
B/ HA OPOUTAJIBHBINA KOMIUIEKC «MUp» 32-  KapCTBEHHBIX PEMAPATOB, HCCACAOBAHMSA e biological experiments;
[1AChl TOIUTHBA, PACXOYEMbIE MATCPHUAJIBI MOBEACHUS PA3TUYHBIX MATEPHAJIOB B YC- e investigation of the influence of cosmic
1 JIOTIOJIHUTEIIBHOE OBOPYOBAHHE. JIOBUSIX OTKPBITOIO IIPOCTPAHCTBA U JP. radiation on human body;
B 1996 rojay, nocnae nNpucTbIKOBKH e production of superpure medicinals; and
MOJIYJISL AUCTAHIIMOHHOTO 30HAUPOBAHUSA Additionally the «Spektr> module was e exploration of the behavior of various
3emun «[Ipupoar, c6opka opéutansaoro  used as a supply ferry. It delivered fuel materials in condition of open space, etc.
KOMIUIeKca «Mup» 6bU1a 3aBepuicHa. supplies, expendable materials and addi-
Mopayns «I[Iprpoja» npeAHasHaAuyeH tional equipment to the «Mir» station.
JUISL IPOBE/IEHUS HAYYHbIX U 3KOJTOrHYe- The assembly of the «Mir» station was
CKUX MCCACAOBAHMIT IOBEPXHOCTH U aTMO-  completed in 1996, when the «Priroda» Earth
cepst 3emH, armocdepnl BOJIM3U CTaH- remote sensing module join the station.
i TOCY/IAPCTBEHHBIH KOCMUYECKUY HAYIHO-TTPOM3BO/ICTBEHHBIN LIEHTP MMEHHM M.B. XPYHUYEBA
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1992 roay IocynapcTBeHHBIHA

Kocmuueckuii LlenTp um. Xpy-

HHUYEBA COBMECTHO € (PUPMOH
Daimler Benz Aerospace (B TO Bpemst
ERNO) yBEpeHHO BBHIMIPAJ KOHKYpC Tep-
MaHCKOro KocMHUYeCKoro AreHTcTsa Ha
cospanue B pamkax npoekra «EXPRESS»
KOCMMYECKOTO alapaTd, BAKHEHIICH CO-
CTABHOM YaCTHIO KOTOPOTO SABJUIACH BO3-
BpamaeMas Kancyia. B repMaHo-armoHCKoOM
npoexre «EXPRESS» maaHMpoBasioch mpo-
BEJCHUE PsJia IKCIICPUMEHTOB HA OPOH-
TATBHOM YYACTKE U HA YYACTKE JBMKCHHS
BO3BPAIAEMON KaTICYJIbl B IVIOTHBIX CIOSX
aTMOocEpDI, 4 TAKKE BO3BPAIEHHE Pe-
3YJIBTATOB SKCIEPUMEHTOB HA 3EMITIO.

Pa3paboTaHHbII U U3rOTOBICHHBIN

Kocmuueckum LeHTpom XpyHHUEBA KO-
cMuYecKkun anmnapar (KA) serkoro kiac-
€a «DKCIpecc» NpejiHazHavYed Jis 1po-
BE/ICHUSI HAYYHBIX UCCACOBAHMUN M 9KC-
nepuMeHTOB. OH BBITOJHEH O MO/IYJIb-
HOM CXEME H COCTOMT U3 BO3BPAIACMO-
ro MOAY/Is (BO3BPANIAEMOW KarICyJibl —
BK) n cepsucnoro moayas (CM). Bos-

BpalaeMas Karcysia npejHasHaueHa uis
Pa3MENCHIsA HAYyYHOH annapaTyphl

M JIOCTABKH €€ Ha 3eMJIIO MOCJIE BBITOJ-
HEHUS NPOIPAMMbI MCCIEJOBAHMII.

B MHTEpECAX NPOrpaMmMbl HAYIHBIX
ncenepoBannit «EXPRESS» B Teruio3ammure
BO3BPaLIAEMO KaTICYJIbl PA3MEIIEH KOMII-
JIEKC SKCIEPUMEHTANILHOTO 060PYA0BA-
HUS JUIA TIPOBEAEHMS MCCIEAOBAHUI IPO-
11€CCOB, CBA3AHHbIX C JBMKCHUEM KaICy-
JIBl B IUIOTHBIX CJIOSIX aTMOChepPhl 3eMIIu.
3amycKk KOCMUYECKOro annapara «JKc-
TIPECC» COCTOsICA B siHBape 1995 roga
¢ noaurona Kocmmyeckoro Lientpa Karo-
HIMMA Ha AMOHCKOM paKeTC-HOCHUTeNe
M-3SI1-8, O/{HAKO B PE3yNbTATE HEIITAT-
HOM pPa6orel I CTYIIEHM BBIXOJ Ha pac-
YETHYIO OPOHUTY HE COCTOSAICH.

In 1992 the Khrunichev State Space
Center together with Daimler-Benz
Acrospace (at the time ERNO) was chosen
by German Space Agency to create a
spacecraft within a framework of the
«EXPRESS» project. The most important
part of this s/c was the reentry capsule. The
German-Japan «<EXPRESS» project envis-
aged the performance of a series of experi-
ments in orbit and during the descent of
the reentry capsule in the dense atmos-
phere layers together with the delivery of
the experiments’ results to the Earth.
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The light class s/c <EXPRESS» devel-
oped and manufactured in the Khrunichev
Space Center is intended for conducting
scientific research and experiments. It is
base don a modular scheme and consist of
a reentry capsule and service module.

The reentry capsule is for the instal-
lation of the scientific instrumentation
and for its delivery to Earth after the
compression of the research program.

Within the framework of the
«EXPRESS» scientific program the experi-
mental instrumentation is place in the insu-
lating heatshield of the reentry capsule in
order to investigate the processes taking
place during the capsule movement in the
dense layers of the Earth’s atmosphere. The
«EXPRESS» s/c was launched in January
1995 from the Kagoshima Space Center
launch pad. Because of malfunction in the
second stage systems of the Japanese
launch vehicle M-3SII-8 the «<EXPRESS» s/c
was not delivered to the required orbit.

KHRUNICHEV STATE RESEARCH AND PRODUCTION SPACE CENTER

Kocmumeckui annapam «3xcnpeccs.

«Expresss spacecrafl.

OIMYECKUM MPOAO/DKEHUEM

B paboTe no CO3AaHUIO OpP-

GUTANBHBIX CTAHIIMI CTATIO
yuactue KOCMUYECKOro [EHTPa HMEHHU
Xpynuuesa B nporpamme MKC. Poccnii-
CKOE IPEANPHUATHE PAa3padbOTAIO U CO3-
JIaJIO MEPBBIN 31eMEHT MeXxKyHAPOAHON
Kocmuuecko#t CTaHIMu — (PyHKIIHO-
HaJIbHBII TPYy30BO# 610K (PI'B). ITo cBo-
MM Pa3MEpPaM M OCHOBHbIM 3JIEMEHTAM
KOHCTPYKITMH OH aHAJOTHYEH HBIHC
JAEHCTBYIOIMM CTAHLMAM «KBaHT-2»,
«KpucTami», HO COCTaB AlapaTyphl, CH-
CTEMBI JKH3HE- U SHEProobecrnedeHus
IPEJICTABISAIOT COO0OM HOBOE MOKOJICHHUE
TEXHUKH MOA0OHOrO HA3HAYCHH.

POI'B OCymeCTBAAET IPUEM, XPaHE-
HHE M BBIJIa4y TOIUIMBA B COCTABE OODbE-
JIMHEHHOM MHEBMOTH/IPABINYECKOH CHC-
TEMBI, BKITIOUAIOMEH CIYyKEOHBII MOYIIb

SPACECRAFTS AND ORBITAL STATIONS




C. K. Ulaesuy, Jupexmop npozpammor MKC.
S.K.Shaevitch, Director of ISS program.

(CM) 1 TPaHCHOPTHBIE KOPAOIH, ¥ MO-
HKET SABJSTHCS MECTOM YCTAHOBKHM Hay4-
HO-HCC/IEOBATENBCKOTO, KCIIEPUMEH-
TAILHOTO ¥ MHOTO LEIEBOI0 060pPyA0Ba-
HUS, 2 TAKKE MECTOM XPAHEHHSA PACXO-
JIyEMBIX 3aI1aCOB M PECYPCHOI'O 060PYAO-
Banus. Ha 6ase @I'b Gyner Co3ian psijt
TSKENBIX TPAHCIIOPTHHIX MOJYJICH POC-
CHITCKOI'0 CErMEHTA CTAHITUH.

CepBHUCHBIH MOJIY/Ib IIPE/IHA3HAUCH
JUIsl PA3MEIICHHUS B HEM GOPTOBBIX CHCTEM,
1 06ECIIEYHBAIOMMX IIPOrPAMMY [10JIETA
1 (DYHKIMOHMPOBAHUE HAYYHOM arapary-
PbL 3/1€Ch PA3MEINAOTCH CHCTEMbI JKH3HE-
obecnieyeHys SKUIMaKa CTAHIMN U3 3 4de-
JIOBEK, CUCTEMBI YIIPABJICHMS JIBHKCHUCM
1 GOPTOBBIM KOMILIEKCOM, SHEPTONUTAHNA,
CBSI3M YEPE3 CIYTHUKH-PETPAHCIATOPBL.
B 1997 roay B 'KHIILL M. M. B. XpyHuye-
B4 HAYATHI PAOOTHI HAJ| CIEAYIOMNM 60JIb-
M POCCHICKUM JIEMEHTOM MExK/yHa-
POHOM KOCMUYECKOM CTaHIMK — YHUBEP-
CAJIBHBIM CTHIKOBOYHBIM Mojy/ieM. K aTomy
anmapary B Oy/yniem NpudaisiT POCCHi-

CKHME HAYYHbIC MOJIYIH U MOMTY/Tb KH3HE-
o6ecrnedeHusl, CTbIKOBOYHO-IUII030BOM OT-
cek. BHyTpy MOyt Gy/yT YyCTAHOBACHDI IH~
POAMHBI Jyisi 6E3PACXOIHON CHCTEMBbI OPH-
€HTAIUM CTAHIMH, HAYYHAS araparypa.

The Khrunichev Space Center par-
ticipation in the ISS program is a logi-
cally continuation of work on the cre-
ation of orbital stations. The Khrunichev
Center is developing and manufacturing
the first element of the International
space station — the Functional Cargo
Block (FGB). The dimensions and main
elements of the block is the similar to
that of the operating «Kvant-2» and
«Kristall> modules, but the instrumenta-
tion and the life support and power sys-
tems belong to new generation.

The FGB receives, stores and distrib-
utes fuel as a part of common pneumohy-
draulic system which includes the service
module and supply ferries. It can be used
for the installation of scientific, research,

Moodyan «3apas.

«Zarya> module.

experimental and otherinstrumentation
and also for the storage of eéxpendable
supplies and spares. The number of heavy
ferry modules for the Russian part of the
station will be created on the FGB basis.

The service module is used for the
placement of the onboard systems which
provide the flight program and scientific
instrumentation operation. The life-sup-
port systems for the station crew consist-
ing of 3 men, the movement and the
board complex control systems, the power
supply and satellite communications sys-
tems are placed in the service module.

In 1997 the Khrunichev Space Center
started work on the Universal docking
module which is the Russian next big ele-
ment of the International space station.
Russian scientific modules, the life-support
module, and the docking lock module will
moor to this unit in the future. The gyro-
dynes for the station self-supporting orien-
tation system and the scientific equipment
will be placed inside the module.

TOCYHAPCTBEHHBIM KOCMHYECKUHA HAYYHO-TTPOM3BOJCTBEHHBIN LIEHTP HIMEHU M B. XPYHUYEBA
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A.B.Jlebeoes

Samecmumens lenepansozo oupex-
mopa I'KHIIL] umeru M. B. Xpyrnuveea
NO BHEIUUHEIKOHOMUYCCKUM CERIAM.
AV.Lebedev

Deputy General Director

for Foreign Affairs of Kbrunichev State
Space Center.




€TO/IHA YXKE C TOJTHOH yBEPEHHO-
CTBIO MOKHO TOBOPHTB O TOM,
YTO POCCHICKOE PAKETOCTPOE-
HHC BBIIUIO HA MUPOBOH PBIHOK. PRIHOK e~
CTKHH, KOHKYPEHTHBIH, I7I€ MOCTYIUICHUS OT
KOMMEPUYECKHUX KOCMMYECKUX 3aITyCKOB MO-
IyT CTaTh OCHOBOW Y15l JIA/IbHEMIIIErO Pa3BH-
THs HOBBIX Pa3pabOTOK M YKPEIUICHHs aBTO-
PHUTETA OTEYECTBEHHOM KOCMOHABTHKH.
HeocrnopuMbIM POCCHICKMM JTH/E-
POM Ha MEX/YHAPOJAHOMN aPEHE ABIACTCH
Tocynapcrsennbiit Kocmuueckuit LenTp
i nmenu M. B. Xpynuuesa. 32 nocieanmne
roJ{bl €ro MapTHEPAMHU CTAIM MHOTHE XO-
POIIO M3BECTHHIC 3aPYOEKHBIE PUPMBL:
«BouHre, «Jlopan», <Mamapcar», «Mpuan-
yM», «<MoToposna», «[lanamcar», «Xbi03»,
«EBponenckoe coobmecTBO CIyTHUKOBBIX
cucTeM», «JIOKXua-MapTuH» U Apyre.
DTO €emie pas MOKa3bIBAET, YTO, HECMO-
TPS HA XKECTKYIO KOHKYPEHIIMIO CO CTOPO-
HbI €BPOIENCKUX U AMEPUKAHCKHUX KOMIIa-
Huit, Ham Kocmuyeckuit LleHTp pacmmpsi-
€T CBOE MPHUCYTCTBUE HA MEKIAYHAPOAHOM
PBIHKE KOMMEPYECKHX 3aMyCKOB. CTpemiie-
HHUE HATAIUTh C HAMH B3aUMOBBITOJIHOE
COTPYAHUYECTBO — SIBIEHME BIIOJIHE ECTe-
CTBEHHOE, , IO MOEMYy MHEHUIO, Kocmuye-
ckuit LlenTp umenn M. B. Xpynuuesa ¢ ero
‘ KOJIOCCAJIbHBIM HAYYHO-TEXHUYECKHUM I10-
{ TEHIIMAIIOM MOKET OBITh B3AT B KAYECTBE
CHUMBOJIa O6GHOBJIEHHOM Poccun.

-

—

A.B. JIEBEJIEB

At present we can confidently say
that Russia’s rocket engineering entering
the world market. It is a market of very
severe competition but under favourable
conditions all the income received from
commercial space launches can be used
for the further development of new pro-
jects and to strengthen the world posi-
tion of Russian Astronautics.

The Khrunichev State Space Center is
Russia’s indispetable leader on the world’s
stage, Many foreign companies have
become our partners in recent years. For
example: «Boeig», «Loraly, <Inmarsat»,
«Iridium», «Motorola», «<PanAmSat»,
«Hughes», «Societe Europeenne des satel-

lites», «Lockheed-Martin», etc. In spite of the

severe competition with European and US
companies our Space Center is expending
its presence on the international commer-
cial launches maarket. The desire to estab-

lish mutually profitable cooperation is quite

natural. In my opinion the Khrunichev
Space Center with its huge scientific and
technologucal potential can be considered
as a symbol of the re-newed Russia.

AV.LEBEDEV

YCJIOBHAX CTPOUTELCTBA Phi-
HOYHOM 3KOHOMHUKH M BO3-
MOKHOCTH BBIXO/Id TIPETIPH-
SATHH-TIPOU3BOAMTEIIEH HA MHUPOBOM PBIHOK
TocyapCTBEHHBIH KOcMuYecKui LieHTp
uM. M. B. XpyHuuesa pa3sepHyJl aKTUBHYIO
BHEITHEIKOHOMHYECKYIO JCATEIHHOCTD.

‘When Russia switched to the market
economy and it became possible for manufac-
turing enterprises to enter the world market,
the Khrunichev Space Center developed
a wide range of foreign economic activities.




Cnpaea: lenepanrsnuili dupexmop
Esponetickozo Coobuecmea
Cnymruxosux Cucme.

Right: General Director of

anpese 1993 roga 6su10 3ape-

TUCTPUPOBAHO COBMECTHOE

npeanpusaTue <JIokxuj — Xpy-
HU4YCB — DHeprus» (JIXD), rae ¢ poccuii-
CKO# CTOPOHBI y4aCTHUKAMH BbICTYIIAIN
Tocypapcrsennbiii Kocvuueckuii Hayano-
ITpouspozcreeHnbiii LienTp um. M. B. Xpy-
Hu4desa u PKK Dneprus, a ¢ aMepuKaH-
CKOH CTOPOHBI — (hrupma «Jlokxup. Ipe-
METOM JIESTEIbLHOCTH COBMECTHOI'O MPEJi-
HPUATHA ABJISUTUCH MAPKETHHI' PAKEThI-HO-
curens «[IpoToH» U €€ UCIIOIb30BAHNE YIS
3aMyCKa CIYTHUKOB 3aPyOEKHBIX CTPAH.

Pe3y/IbTaToM JIeTebHOCTH 3TOro CIT

CTAJI BBIXOJl HA MHPOBOM PBIHOK PAKEThI-
Hocuress «[poToH», 4To no3BoIMI0 Koc-

muyeckomy Lentpy umenu M. B. Xpynuye-
B2 3AKIOYUTH KOHTPAKTHI 60Jiee uem Ha 20
KOMMEPUECKHX 3aITyCKOB HA OOIIYIO CyMMY
oonee 2,0 Mapj. Aoanapos. [1o Bcem KOHT-
paKTam, CBA3AHHBIM C UCIIOIb30BAHUEM Pa-
KeTbl-HOCUTENS «[IPOTOH>, KOCMUYECKHEL
LleHTp 06eCneYnBACT U3IOTOBJICHHE PaKe-
TBI, 4ANITAIIMIO T0/IE3HOM HATPY3KU K HCH,
Pa3paboTKy U M3rOTOBJICHHE OOTEKATENEH
U MPEOCTABICHUE TyCKOBBIX YCIIYT

The «Lockheed — Krunichev —
Energiya» joint venture was registered on
April 15, 1993. The Russian participants
are the Khrunicheyv State Research and
Production Space. Center and the

KHRUNICHEV STATE RESEARCH AND PRODUCTION SPACE CENTER

«Energiya» Rocket Space Corporation. The
US participant is the Lockheed company.
The joint venture was engaged in the mar-
keting of the «Proton» launcher and its uti-
lization tor launching foreign satellites.

As a result of the joint venture’s activi-
ties the «Proton» launcher has begun to
appear on the world market. The
Khrunichev Center has concluded contracts
for 20 commercial launches during the peri-
od up to 2001 for the total sum of more
than two billions dollars. In all these con-
tracts it is the Space Center which is respon-
sible for manufacturing the launcher, adapt-
ing the payload, designing and producing the
fairings and providing launching services.

INTERNATIONAL COOPERATION




2 KOPOTKOE BPEMS COBMECT-

Hoe npeanpusTue «JIokxuz —

XpyHHUUEB — DHEPTHUs» MOKA-
3aJ10 CBOIO JKH3HECTOCOOHOCTD U 1MO/1-
TBEPJFUIO B3AUMOBBIIOJJHOCTh COTPY/I-
HUYCCTBA KPYIMHBIX POCCHICKHX M aMe-
PUKAHCKUX a9POKOCMHYECKUX (DUPM.

IMocse obbeaunenus B 1994 rojy aApyx
aAMEPUKAHCKUX KoMmmanui JIokxux u Map-
THH Mapuerra B oany — JIokxu-MapTua
JIOTUYECKUM IIPOOJIKEHHEM JICATEIbHO-
cru CIT JIXD crano codpanue B uioHe 1995
rOfIa COBMECTHOTO npeanpuaTus ILS
(International Launch Services). BHosb co-
3[[aHHOE COBMECTHOE MPEIPUSATHE MPEJ-
JIAraeT 3aKa34MKaM yCIyrH POCCHHCKOTO
«[IpOTOHA» M AMEPHKAHCKOTO «AT/IaCa» OT
MOANUCAHUS KOHTPAKTA JIO BBIBE/ICHHSA 10~
JIE3HOM HArPY3KH HAa OPOUTY C KOCMO/IPO-
MoB Ha Batikonype 1 Ha Mbice Kanasepas
COOTBETCTBEHHO H YK€ Ha CETOAHAIIHII
JIeHb OBAaIeN0 50% MEKAYHAPOAHOTO
PBIHKA KOMMEPYECKMX 3AITyCKOB.
3a NOIEIHUE TPH I'O/Ia KOMMEPYCCKH-

MH HAPTHEPAMM CTAIM TAKUE (DHPMBI, KaK

«CC/JTopair» (Space Systems/Loral), «<EBpO-
IEHCKOE COOBIIECTBO CITYTHUKOBBIX CHCTEM>
(SES), <Miumapcat> (Inmarsat), <MoTopoia»
(Motorola), «ITanamcar> (PanAmSat), «Xbi03»
(Hughes), «dxocrap» (EchoStar), «<21CuC
(ACeS), <Jlokxuyi MapTuH TeeKOMMYHH-
kermH3» (Lockheed Martin Telecommuni-
cations), «MuTencar» (Intelsat), KOTopbie

JIAHHPYIOT UCHOIBb30BATH POCCUMCKYIO pa-
KeTy-HOCUTEND «TTPOTOH» [UIs OCYIIECTBIIC-
HHS CBOMX KOCMHYECKHX TIPOrPaMM.

The «Lockheed — Khrunichev —
Energiya» joint venture has quickly shown
its viability and confirmed the mutual prof-
itability of cooperation between large
Russian and American acrospace firms.

In 1994 the two US companies
Lockheed and Martin Marietta amalgamated
and formed Lockheed — Martin. The logical
continuation of the activities of the joint
venture «Lockheed — Khrunichev —
Energiya» was the creation in June 1995 of
the joint venture ILS (International Launch
Services). The newly created joint venture

TOCYITAPCTBEHHBIM KOCMWYECKUI HAYYHO-TIPOU3BO/ICTBEHHBIV ITEHTP MIMEHU M.B. XPYHUYEBA

Cnesa nanpaeso: Benc Kogpman, A. H. Ku
cenes Ha npecc-kongepenyuu. bypxe-97.
Left to right: Vens Kauffmann, A. I. Kiselev
at press

-conference. (Bourget-97).

Buzum /. Ioaduna 6 FKHITILL.
Visit of D.Goldin to
Kbrunichev Space Center

offers customers the services of the Russian
«Proton» and the US «Atlas» from the sign-
ing of the contract right up to the launch of
the payload from the space-launch site at
Baikonur or Cape Canaveral. It is the com-
pany’s aim to win 50% of the international
commercial launch market.

Over the last three years the Khru-
nichev Center’s customers have inclu-
ded the following firms:

Space Systems/Loral, SES, Inmarsat
Motorola, PanAmSat, Hughes, Echostar,
ACeS, Lockheed Martin Telecommunications
and Intelsat all of whom plan to use the
Russian «Proton» LV in their space programs.

MBEXIVHAPOTHOE COTPYIHU4ECTBO




Cnesa nanpaso — A.Medsedes,
1O. Konmes, A. Hedatisooa, A. Kucenes,
A Kanunun, E. lllanownuxos, B. H6anos.
From left to the right: A. Medvedev,

Yu. Koptev, A. Nedaivoda, A. Kiselev,
A.Kalinin, E.Shaposhnikov, V. lvanov

OCHOBHBIE KOMMEPYECKHE
ITPOI'PAMMBI TOCYZAPCTBEHHOI'O
KOCMHUYECKOTIO IIEHTPA

HUMEHH M. B. XPYHUYEBA

IIPOTPAMMA MKC

4 OCHOBAHHH IPHHIIAIHAIb-

HOH JIOTOBOPEHHOCTH, JIOCTHI-

HYTOM BO Bpems Bu3uTa b. Eyib-
nuHa B CIIIA u ero Berpeun ¢ b. KimunTo-
HOM, 3 ceHTsA6ps 1993 1. B Bammurrone
npejcrasuresid PO u CIIA — npembep-Mu-
HUCTP B. YepHOMBIPANH 1 BULIE-TIPE3U/ICHT
A. Top — NOIMCAIN COITIAIEHKUE O CO3/1a-
HHH HOBOH KOCMMYECKOM CTaHnuu. B ee co-
3aHUH IPHHUMAIOT YYaCTHE Beymue (hup-
mbl CIITA, Kanazel, crpan EBporneiickoro co-
obmiectsa, Anonun 1 Poccun. C poccuii-
CKOH CTOPOHBI B IPOEKTE IIPUHUMAET y4a-
crue Tocypapersennniit Kocmuuecknit Ha-
YYHO-TIPOU3BOJACTBEHHDIN LIeHTp nMeHu
M. B. Xpynndesa. COracHO IPOEKTY CO3/1a-
HUS CTAHIMK OH Pa3paboTal ¥ U3rOTOBHI
(DYHKITMOHAILHBIH IPY30BOH 610K «3aps»
(@IB). 20 Hosa6ps 1998 1. ¢ nomompio PH
«Iporon» «3apsi» OpU1 YCHENIHO BbIBE/ICH HA
opbuty. CrpouTensctBo MKC Havanocs.

SIBJISISICH TIEPBBIM ANIEMEHTOM Mex/IyHa-

POAHOM KOCMUYECKOM CTAHIMH, «3aps»

06€ECICYMBAET TPUCOCAMHEHNE TOCAE/YIO-
IHX BJIEMEHTOB: POCCHICKUH, AMEPHUKAH-
CKHH CEIMEHTBI, EBPOINEHCKUI U ATOHCKHI
MOJIYJIH, KaHA/ICKHI MAHMITYIATOP, UTATbSH-
CKHI OJI0K. «3apsi» 06ECTIeYNBAET IEKTPO-
cnabxenne MKC Ha HAYQJIBHOM 3TaIIe
COOPKH, 2 TAKKE YIPABICHUE JBHKEHUEM

M HOJIEPKAHUE BICOTHI OPOHTHI CTAHIIUN
JIO CTHIKOBKHM C CEPBUCHBIM MOZY/IEM.

KHRUNICHEV STATE RESEARCH AND PRODUCTION SPACE CENTER

THE KHRUNICHEV
SPACE CENTER
MAIN COMMERCIAL
PROGRAMS

ISS PROGRAM

n the basis of the agreement

reached during the visit of

B. Yeltsin to the United
States and his meeting with B. Clinton, on
September 3, 1993 in Washington repre-
sentatives of the RF and the USA — the
Prime Minister V. Chernomyrdin and the
Vice-President A. Gore — signed an agree-
ment concerning the creation of a new
space station. Leading firms from the
USA, Canada, the European Community
countries, Japan and Russia are taking
part in the creation of this station. The
Khrunichev State Research and
Production Space Center is participating
in the program on behalf of Russia. It is
designing and manufacturing the func-
tional cargo block «Zarya» (FGB). «Zarya
module was successfully launched by
«Proton LV» on November 20, 1998. The
construction of ISS was started.

The FGB «Zarya» is the first element

of the International space station (ISS)

THE

and provides for the docking of the sub-
sequent elements: Russian and US seg-
ments, European and Japanese modules,
Canadian manipulator and Italian mod-
ule. Later the «Zarya» provides for the ISS
electrical supply during the initial stage of
assembling, as well as for motion control
and station orbit altitude maintenance
until it is docked to the service module.

INTERNATIONAL COOPERATION




Modyns «3apss.
«Zarya» module.

€IIEHO TAKXKE, 9TO B PAMKaX

npoexra cospanus MKC pakera-

Hocurenb «JIpoToH» OyAeT Hc-
M0JIL30BATHCSA KAK OCHOBHAS TPAHCIIOPT-
Has CHCTEMA C POCCHICKOM CTOPOHBI,

Within the framework of the ISS pro-
ject it has been decided to use the
«Proton» launcher as the main transport
system from the Russian side.

Buzum Buye-npesudenma
CIIIA A. Topa 6 TKHIILL
Visit of the USA Vice-
President A. Gore to

Kbrunichev Space Center.

MeOyHAPOIHAR KOCMUMECKAR CIMAHIUA —
KpynHeiuuit MUPoBot KOCMUMECKULL NPOeKm.
International Space Station is the most impor-

tant world space project.

TOCYZAPCTBEHHBI KOCMMYECKUY HAYYHO-TTIPOM3BOZCTBEHHBI LIEHTP MMEHM MB. XPYHUYEBA
MBXIVHAPOJTHOE COTPYZIHUMECTBO




Kocmoodpom Ilneceyx.
CMApmoGsiti KOMRAeKC
PH «Poxoms

Plesetsk cosmodrom.
«Rokot» LV launch pad

ITPOT'PAMMbI KOMMEPYECKHX
3AITYCKOB 3APYBEXXHbBIX
KOCMHYECKHX ATIITAPATOB
PROGRAMS FOR THE COMMERCIAL
LAUNCH OF FOREIGN SPACECRAFT

Ce
IRIDIUM

HUGHES

EGHOSTARES.

OTOBHTCA K MIMPOKOMACHITA6-
HOMY HCHOJIb30BaHMIO PH
«POKOT>», co3paBaemas
g 'KHITL] umenn M. B. Xpynuuepa Ha
OCHOBAHNH Pacnopsikenus Ipasuresib-
¢TBa nyreMm KoHsepcuu MBP PC-18.

M kax scerja, Kk arum padoram Lenrp
NoAXOAUT KoMiuiekcHo. KB «Camor» u Pa-
KETHO-KOCMHUCCRUI 3aBOJL BEYT I0Pa-
60TKY KOHCTPyKiu MBP 1ioj1 PH u cosjia-
10T HOBBIH Pa3roHHslil 610K «bpus-KM»
JUIs HEE. A 3aBOJL 11O UCTIBITAHUAM M 9KC-
IIyaTanyuy Ha 6ase umeonercs uindpa-
CTPYKTYPbI KOCMO/IpOMa TTnecerik Bejier
HHTEHCUBHBIE PA6OTHI O CO3/IAHMIO CTaP-
TOBOTO M TEXHHUYECKOTO KOMIIEKCOB 7115
HOBOI'O HOCHTESA. YIUTHIBAA BAKHOCTL Pd-
60THI C MOTEHIMAIbHBIMM 34KA34YNKAMM
¥ onMpasch Ha onbrt ILS, 22 mapra 1995
rojia 'KHITLL nmenu M. B. Xpynuucsa
M KpynHernias B EBporie repMaHcKas as-
poxocMuYecKas Komnanus «Daimler
Chrysler Aerospace» CO3/{a/ld COBMECTHOE
npepnpustue (CIT) «<EBPokoT — TM6X».

Ero 1eiab — onepexkaomuin MapKe-
THHT HOBOH PH Ha pbiHKe ¥ pabora Haj|
KOHKPETHBIMH KoHTpaKkTamu. KeraTy,
o6pasosanue aroro CIT — npamas pea-
JU3ALMS MEKTOCYIAPCTBEHHBIX JIOTOBO-
peHHOCTEH MEKy Poccuen u lepmannen
O COTPYAHUYECTBE B OBJACTH MCCAEIOBA~
HUH 1 OCBOEHHMA KOCMHYECKOrO po-
CTPaHCTBA. Pa3BUTHIO 5TOTO COTPYAHH-
YECTBA NPABUTEIBCTEA OOEUX CTPAH
MPHAAIOT 0COBOE 3HAYEHUE.

B Hacrosiee BpeMs NPaKTHYECKU
BCE NPOGJIEMBI, CBA3AHHBIE C HAYAIOM
KOMMEPYECKHX TTyCKOB PH «POKOT» B G111~
JKaMIee BpeMs, ycnemno petiersl. Chop-

KHRUNICHEV STATE RESEARCH AND PRODUCTION SPACE CENTER

MHUPOBAH NEPEYCHD MOTCHIIHAILHDBIX 3d-
Ka349HKOB, OIPEACICHBI MEPRBIE KOHKPET-
HBIE KOCMUYECKHE aTlIapaThl, COMIACOBA-
HBI M TIOJIITUCAHBI IEPBBIE KOHTPAKTDHI.
HeT COMHEHHIL, 9TO CKOPO «POKOT» yc-
MEMHO HAYHET CBOIO MEAYHAPOMHYIO je-
SATENIBHOCTD M 6Jarofaps BbICOKOMY TEX~
HHYECKOMY COBEPIIEHCTBY 3aMMET AOC-
TOMHOE MECTO Hd MHPOBOM DBIHKE
CPEJICTB BBIBEACHHA B KOCMOCE Hd MHPO-
BOM DPBIHKE CPEACTB BBIBEICHUSA B KOCMOC.

INTERNATIONAL COOPERATION




Benefiting from a government decree
on the conversion program for the RS-18
ICBM, the Khrunichev Space Centre’s
Rokot launch vehicle will soon be in
wide-scale commercial use.

As usual, the Centre has adopted an
integrated approach to this. The Salyut
Design Bureau and the Rocket and Space
Manufacturing Plant have been working
up designs for converting the ballistic
missile to a launch vehicle and have come
up witn a new upper stage for it, the Briz-
KM. Using the existing infrastructure at
the Plesetsk Space Launch Centre for lab

XPOHUKA KOMMEPYECKHUX ITYCKOB PH «[TPOTOH»>
CHRONICLE OF COMMERCIAL LAUNCH «PROTON>» LV.

1999

9 April
6 September

24 May

18 June

28 August

14 September
3 December
25 December

IRIDIUM
ECHOSTAR-4
ASTRA-2A
PANAMSAT-8

TELSTAR-6
ASTASAT-3S

and operational tests, the Space
Manufacturing Plant has been working flat
out on the construction of the launch unit
and the hardware for the new launcher.

Given the importance of investing in
potential customer interest and drawing on
the experience of ILS, the Khrunichev Space
Centre and Daimler Chrysler Aerospace, the
largest acrospace company in Europe, com-
bined forces to set up a joint venture, EuRokot
GmbH, on 22 Matrch 1995. This new company
focuses on advance marketing of the new
launch vehicle to position it in the market-
place and on lining up firm contracts.

The joint venture is the fruit an inter-
governmental agreement between Russia
and Germany on cooperation in research
and space exploration. The governments
of botn countries place high hopes on
the success of this cooperation.

To date, virtually all the problems
associated with the run-up to early com-
mercial launch have been eliminated.
Potential customers have been identified,
the first spacecraft have been decided on,
and the first contracts have been signed.
The Rokot will soon be embarked on a
successful international career, and thanks
to its advanced technical refinement will
be assured of a deserved reputation in the
world market for payload carriers.

TOCYAPCTBEHHBIM KOCMUYECKHI HAYIHO-TIPOM3BO/ICTBEHHbIV LIEHTP NIMEHH M.B. XPYHHYEBA

MBEXIYHAPOJTHOE COTPYHUYECTBO




IMMPOTPAMMA «MOTOPOIJIA>»
ocmugeckuit LienTp nmMeHn
M. B. XpyHHr4€eBa COBMECTHO C ame-
PUKAHCKOH (pupMoit «MoTtoporna»
1 PSJIOM JIPYTHX 3aPYOEKHBIX (PUPM yuacTByeT
B MEKIYHAPOHOM NIPOEKTE «HPHIyM>.
Cucrema MOOWIBHOM CBsi3H «Mpuan-
yM» COYETACT B CE6C MPCUMYIIECTBA HA-
3EMHBIX 6ECIPOBOJIHBIX CHCTEM CBA3U
C IIIOGATBHBIM OXBATOM JIOCTYIIA K HUM.
Tpeznonaraercs, 4ro cucrema «Apuam-
yM> TIO3BOJIUT AG0HEHTAM NEPEAABATD M TIOJTY-
YaTh COOOMICHMS (PAKTHUECKH B OGO TOUKE
MHPA. YOIyru cuctembl «<Mpujinym» BRIIIOYAIOT
MOBHIILHYIO TeIe(hOHHYIO U (DAKCUMIIBHYIO
CBSI3b, TICH/DKUHT, NEPE/IAYy JAHHBLX, 4 TAOKE —
ONPEIETICHUE MECTOHAXOMJICHHS AO0OHEHTA.
[106bHBIN OXBAT IOCTYIIA K yCIyram
CBA3K NPOEKTA «UpHanyM» 0O6ECIIEIMBACT KO-
CMHYECKMI CEIMEHT CUCTEMBbI, KOTOPBIH CO-
CTOMT 13 66 CITYTHUKOB CBSI3H, PA3MEICHHbBIX

Cnymuux <Hpuouyms
elridium» satellite

il _ it
Ha 6 IIPUTTOJISIPHBIX KPYI'OBBIX OPOHUTAX BHICO-
TOM OKOJIO 780 KM, ONOSACHIBAIONIMX BCIO 110~
BEPXHOCTb 3eMHOTO 1mapa. CIyTHHUKH CBA3AHbI
KaK MEKJTy CODOM, TAK M C HA3EMHBIMH CTAHIIHs-
MU CONPSUKEHHS, COCAMHSIONMMH CITyTHUKOBYIO
cerb «Mpuiym» ¢ TeseOHHBIMEI CETAMU 06~
IO NOJIL30BAHUA. B COOTBETCTBUM C PACTIOPSIKE-
nuem [Npasurenbersa PP B ausape 1993 ropa
TocynapcerseHHbiM Kocmuuecknm LieHTpom
umMeHH M. B. XpyHuuesa 66Ut NOAIMCAH KOHT-
PAKT C AaMEPHKAHCKOM (prpMOit «<MoTOpOIa» Ha
TPH 3aI1yCKA PAKEThI-HOCUTES «TIPOTOH> /yIst
BBIBEACHUA 21 CITyTHHMKA CBA3HM 110 [POEKTY
«Hpuziym» — OJIHO¥ PAKETOM CEMb CITyTHUKOB.

B Llentpe uMenn XpyHuuena 6buia paspa-
6oTaHa 1 YCIEHHO HUCIIONB30BAHA KAaCCETa VI
pasMentieHus B HeH CeMH CIyTHUKOB «pum-
YM>, A TAKOKE CUCTEMA MX OT/IC/IEHHs Ha OPOUTE.

B coorBercTBUM C pemenuem Ipasu-
tTeabeTBa PO IlenTp nMenn XpyHuuesa
HMHBECTHPOBA B IPOEKT «HMpuamym»

82 MJIH. IO/UIAPOB M BOLIEJ B COCTAB KOM-
nanu Iridium LLC. B pesyaprare TKHITLL
um. M. B. XpyHuuesa rnoaydusi HCKII0YH-
TEJIbHBIE NPABA HA NPEAOCTABIEHUE YCIIYT
cucrembl «MpuanyM» Ha TEPPUTOPUU
Poccuu, crpan CHI u IIpu6anTukm.

Pabora no peaymzaiuu npoexra «Mpu-
JyM», nposonMas Kocmuueckum LIeHTPOM,
HO3BOJIIET HAZIEATHCSA, YTO HACCICHHE U IIPO-
MBIIUICHHOCTH POCCHICKOM Peziepariin Oy-
JICT 06ECICYEHO COBPEMEHHON 1IM(PPOBOH
HOJIBMZKHOM CITYyTHUKOBOM CBA3BIO, 4 TAKKE
CHOCOOCTBYET JIAIbHEHIIEN HHTErPALMN
CIPAaHBL B MUPOBYIO HH(OPMALIMOHHYIO CETb.

THE «<MOTOROLA~»
PROGRAM

The Khrunichev Space Center joint-
ly with the US «Motorola» firm and
other foreugn firms takes part in the
«Iridium» international project.

The <ridium» mobile communications
system combines the convenience of terrestri-
al wireless systems with the global reach of
their services. The ridium» system is expect-
ed to enable subscribers to send and receive
information virtually anywhere in the world.
The dridium» system services include mobile
telephone and fax communications, paging,
data transmission and the subscriber’s site
location. The global reach of the dridium»
project communications services will be pro-
vided by the system space segment consisting
of 66 communications satellites placed into
six polar circular orbits with an altitude about
780 km which surround all the globe surface.
The satellites will be networked and have
communications with terrestrial gateways
connecting the dridium» satellite network
with public-switched telephone networks.

In accordance with the instruction of the
RF Government, in January 1993 the
Khrunichev State Space Center signed a con-
tract with the Motorola firm (USA). This con-
tract was for the three launches by the
«Proton» carrier to inject twenty-one commu-

KHRUNICHEV STATE RESEARCH AND PRODUCTION SPACE CENTER

10. B.ITpoxopos, samecmumens Ienepanrsnozo
oupexmopa IKHIILL um. XpyHuvesa.
Yu. V. Prokborov, Deputy General Director.

nications satellites within the «ridium» pro-
ject. One launcher was to carry seven satellites.

The Khrunichev Space Center has
designed and successfully used during the first
launch the dispenser for the seven satellites
and also the system for the in-orbit separation
of the satellites from the last stage of the
«Proton» launcher. In accordance with the
instruction of the RF Government the
Khrunichev Space Center has invested $82 min
in the «ridium» project and joined the dridium
LLC» company. As a result the Khrunichev State
Research and Production Space Center has
obtained the exclusive rights for providing the
ridium» system services over the territory of
Russia, some of the CIS and Baltic countries.

The work on the «ridium» project
being conducted by Khrunichev Center
makes it possible to hope that Russia’s pop-
ulation and industry will be provided with
modern digital mobile satellite communica-
tions service. The kind of communications
will promote the further integration into
the world information network.

IIPOTPAMMA
JUCTAHIIMOHHOTO
BOHOUPOBAHHA 3EMIIHU

KHIIL] umenu M. B. XpyHuue-

Ba ¢ Hayana 90-x rojios BejeT

paboTel MO CO3/JAHUIO KOCMH-
YECKUX CPEACTB JUCTAHIIMOHHOTO 30H-
auposanus 3eman (J133).

HakonieHHbIA HAy4HO-TEXHHYECKUM
3a/1€J1 ¥ BOJIBIION OTIBIT, TPHOOPETEHHbIH
HPH CO3/IAHUH KOCMHYECKUX CTaHIui «Ca-
JIOTY, «AnMasz», «<Mup», mogynei «Crekrp»

u «IIpupoza», POCCHICKO-TEPMAHCKO-ATIOH-
CKOTO anmapara «JKCIPecc», POCCUICKO-
amepukaHckoro KA no nporpamme RAMOS,
M APYTHX U3JIE/IHH, IO3BOIMIA IPUCTYTINTD
K cogpanuio 1 paspaborke KA J133:
e YHrUIIMPOBAHHON KOCMHYECKOM
mrarcopmbl (YKIT);
® MIbixX KOCMUYECKUX aniiapaTos
(MKA) /151 DOAYy9EHUS ONCPATHBHBIX
NPHPOAHOPECYPCHBIX [TdHHbBIX;
® BBICOKOIHPOTHOM KOCMUYECKOM
cranuun (BIIKC).

B 'KHIILI um. M. B. Xpynuuesa paspa-
60TaHa MPOrpaMMa cosgaxms cpeicts /133,
BRK/TIOYAIONTAS OPOMTAILHYIO TPYIIITUPOBKY
MKA na 6a3e YKII u BIIKC, llenTtp ynpas-
JIEHMs TIoNeTaMu 1 LIEHTp HpHemMa v 11pe/i-
BapUTEIBHOM 06PA60TKM MH(POPMALIY.

TlepBoit KA /133 IUIAHUPYETCH K 3AITYCKY
B KoH11e 2000 1. pakeToi-HocuTenaem «PoKoT,
Ha a1om KA 6y/1€T yCTaHOBIEHA ONTHKO-3/IEK-~
TPOHHAS 1EJIEBAsl ANTAPATYPA € PA3PEHICHI-
em 8 M 1 25/50 M. Jlanee nperioaraercs pas-
BHTHE TOM CUCTEMBL, YIYIIIEHNE XapaKTePH~
CTHK CheMOYHOH aIliapaTypsl, PACHMPEHUE

INTERNATIONAL COOPERATION




CIEKTPAIBHBIX UATA30HOB H 1)113[)2160’1'1\'11 pa-
JIMOJIOKAITMOHHBIX KOCMHUYECKUX CPE/ICTB.
Kpowme roro, TKHITL] nm. M. B. XpyHnuesa
COBMECTHO CO CBOMMM EBPONEHCKMMU HapT-
HEPAMM [IPUHUMACT Y9ACTHE B MEK/IyHAPO/I-
HO¥1 [IPOrPAMME TI0 CO3/IAHHIO OBIIEEBPOTICH -
CKOIT CJTy’KObI MOHUTOPHHI'A OKPYKAIOMIEH
cpespl (Global Environmental Service — GES).
B konrie 1997 roza B Bpioccesie Tpu npo-
MBINUICHHbIC 213])0!\'0(‘.\1[!‘ICCKI'IC KOMITAaHHUH —
I'KHITLL um. M. B. Xpynuuesa (Poccust), Marpa
Mapxkonn Cnetic (Ppanuust) 1 JIACA (Tepma-
HUA) BBRICTYITHJIM C COBMECTHOI MHUITHATHBOM
0 CO3/IAHHHN TAKOH CITy;KObI 1 HOJMCAIA COT-
naimeHye o cozanmu Koncopruyma Jyis pea-
JIM3AIAH TIPOCKTA. D12 MHULIHATHBA TOIyYMIIa
noziepkKy Esporiefickoit Komuccum.
EBpoiry u Poccuio 00be/IMHAIOT B3a-
MMHBIE HHTEPECH U PO6JIEMBI B 0614C-
TH MOHHTOPHHI'A OKPYKAIOWEH CPE/Ibl,
OHH 3aMHTEPECOBAHBI B rAPAHTHPOBAH-
HOM JIOCTyIE K MH(POPMAIUH U €€ OIle-
le'l'HIHlOl‘i JOCTABKC ]'I()'I'PC()H'I‘C.’IHM.
COBMECTHOE HCIIOJIb30BAHUE IKCILTYd-
THPYEMBIX M PA3PA6ATHIBAEMBIX KOCMHUYEC-
CKHX CPEJICTB, TENIEKOMMYHHKAITHOHHBIX TEX~
HOJIOFMI JIAIOT YHUKAIBHYIO BO3MOKHOCTh
VJIOBJICTBOPEHMSA MOTPEOHOCTEN PA3IMYHOIO
VPOBHA (TI06QILHOTO, FOCYAPCTBEHHOTO,
PErHOHATIBHOIO M YaCTHOTO) IyTEM CO3/1d-
HUsl OOBEKTHUBHOM, M BO3MOXKHO, MEHEE JI0-
POrOCTOSINEH Jisl KAAIOM 13 CTOPOH CHCTE-
Mbl MOHHTOPHHI'A OKPYZKAIOIICH CPE/IbL.
Tperaraemas cnyx6a GES 6yjer npe-
JIOCTAB/ISITH CTAHJAAPTH30BAHHYIO HH(POPMa-
IIHIO C LEIbIO TPUHATHS TIPAKIHYECKHX Pe-
IIEHU B CJIEYIONMX O6/1aCTAX: KOHTPOJIb
COCTOSIHMSI OKPYKAIOMIEH CPE/ibl, yIpaB/ie-
HHE PUCKAMM, JIECHOTO M CELCKOTO X035~
CTBA, PETHMOHATBHOTO IJIAHUPOBAHMS H JIP.
EBpOMEHCKIE 1 POCCHIICKHE MUHUCTEP-
CTBA 1 BEIOMCTBA, 3aHUMAIONIMECs BOIIPOCAMU
OXPAaHbl OKPYKAIOMICH CPE/ibl M YIPARICHHS
PUCKaMH, TIOATBEPAMIIM CBOIO 3AUHTEPECOBAH-
HOCTb B CO3/IaHuH C1yk6b1 GES 1 o106pmim
MHHLPATHBY HAIMX TPOMBIIVIEHHbBIX (PUpM.
Coszpanue cayx6m GES naanupy-
€TCs B TPU Tala:
® CHCTEMHBIIH NPOEKT — 1999 1.
® CO3/aHHUE OOBEAMHEHHOIO GAHKA JIAHHDBIX
MOHHUTOPHHTA OKPYKAIOIEH CPE/IbI —
1999-2000 rr.

® DA3BUTHE POCCHHCKO-EBPOTICHCKON CHC-
TE€Mbl MOHHTOPHHIA OKPYKAIOMIEH CPE/IbI
2000-2007 rr.

[pepnoxenns TKHITLL nm. M. B. Xpy-
HUYCBA OPUEHTUPOBAHBI HA YIYUIICHUE [1e-
PHOMYHOCTH OB6HOBIEHHUsA HH(POPMALINH,
KaYECTBA €€ AHAIN3A ¥ PACHIMPEHUE T1e-
PEYHs PEIIAEMBIX NPUKIAAHBIX 3a/1a4.

KHRUNICHEV SPACE CEN -
TER'S EARTH OBSERVATION
PROGRAM

The Khrunichev State Research and
Production Space Center has been work-
ing to create remote sensing space facili-
ties from the beginning of the 1990s.

caywont GES

1 KOHT b KA

[porpasMmMuposaHHe
u

Esponciickie
JAAHHBIC

The scientific and technical potential
and the experience accumulated through
creating the space stations «Salut»,
«Almaz», «Mir», the modules «Spektr» and
«Priroda», the Russian-German-Japanese
spacecraft «Express», the Russian-American
spacecraft within the framework of the
RAMOS program and other facilities has
enabled us to initiate the development of
the remote sensing spacecraft:

e Multipurpose space bus;

e Small spacecraft to receive timely data on
natural resources;

e High-latitude space station.

The new program has been set up at the
Khrunichev Space Center for the development
of remote sensing facilities including constella-
tion of small spacecraft based on the multi-
purpose space bus and high-latitude space sta-
tion, Mission Control Center and Information
Receiving and Pre-processing Center.

The first spacecraft is planned to be
launched at the end of 2000 by Rockot LV. An
optoelectronic mission equipment with reso-
lution 8 m and 25/50 m will be placed on the
board of this spacecraft. Further it is supposed
to develop this system, improve survey equip-
ment characteristics, expand spectral bands
and develop space radar facilities.

The Khrunichev Space Center is also
participating with its European partners in
the international program to set up a Global
Environmental Service (GES).

At the end of 1997 in Brussels, three
industrial aerospace companies — the
Khrunichev State Research and Production
Space Center (Russia), Matra Marconi Space
(France) and DASA (Germany) — presented
a join initiative to set up such a service and
signed an agreement on the creation of a
consortium for implementation of the pro-
ject. This initiative has received the support
of the European Commission.

Koopaia

Poccniickue
JAHHBIC

Europe and Russia have common
interests and problems of environmental
monitoring and they are interested in
guaranteed access to information and
timely providing it to users.

Joint use of operational and develop-
ing space facilities, telecommunication
technologies gives a unique opportunity
for satisfying needs of users of various
levels (global, national, regional and pri-
vate) through creating objective and
independent environmental monitoring
service that should incur as little expens-
es as possible on each party involved.

The proposed GES service will pro-
vide standardized information for practi-
cal decision making in the following
areas; verification of the environmental
state, risk management, forestry and agri-
culture, regional planning others.

The European and Russian ministries
and departments responsible for environ-
mental issues and risk management have
affirmed their interests in setting up a
GES system and have approved the initia-
tive of our industrial companies.

GES creation is planned to be
implemented in three phases:

e Feasibility study — (1999)

e Creation of joint environmental moni-
toring database — 1999-2000

e The development of a Russian/
European environmental monitoring
system 2000-2007.

The Khrunichev Space Center proposals
are aimed at more regular data updates, better
data analysis and wider range of applications.

TOCYIAPCTBEHHBII KOCMUHYECKUI HAYYHO-TIPOM3BOJICTBEHHBIA IIEHTP MMEHW M.B. XPYHUYEBA

MBEXIYHAPOTHOE COTPYAHU4ECTBO
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Dcnosuyus FKHITLL um. Xpyruvesa
Ha Ilapuxckom asUaKOCMUHECKOM
canorie 6 Jle Bypxce-99.

Kbrunichev Center Exposition at the
Paris Air Show in Le Bourget, 1999.

Komanoup wammaa “STS-88” Pobepm
Kabana, uye-npesuderm Gupmot

“Boei Poiic Mumvenn, lenepanvnuiit
oupexmop I'KHIIL] um. M. B. Xpyrnuvesa
Anamonutt Kucenes, meneoxcep npozpar-
Mot MKC Pandu Bpunxau, Komanoup
DO-1 Buxn Hlenepo u nurom 30-1 Opuit
Iyosenxo oxono ®PI'b (creea Hanpaso).
Robert Cabana, the “ST sk > com-
mander, Royce Mitchell, the vice-president
of the “Boeing” firm, Anatoly 1. Kiselev, the
Kbrunichev space Center Di or General,
Randy Brinkley, the ISS Program Manager
William Shepperd, the " commander,
and Yuri Gudzenko, the -1” pilot near
the FGB (from left to right).

KHRUNICHEV STATE RESEARCH AND PRODUCTION SPACE CENTER
INTERNATIONAL COOPERATION




Buszum [1pesudenma PP B. H. Ervyuna 6 Ko-
cmumeckun yermp um. M. B. Xpyruvesa.

The President of the RF B. Yeltsin at the
Khrunichev Space Center.

CBOEHHE KOCMOCA B IIPE/ACTOsN-

IIEM CTOJIETHH TIOKJET 6osiee

OBICTPHIMHU TEMITAMHU. PoCCus,
uMest 6OIBIION OIBIT 3aITYCKOB PAKET-HOCH-
TEJIEH PA3NIMYHOrO KJIacca U CO3JaHus [01-
rOCPOYHBIX OPOUTAIBHBIX CTAHIHH, IIPOCTO
06s13aHa NPEBPATUTHCA B OJIHOI'O U3 BE/Iy-
IAX YYACTHUKOB MUPOBOI'O KOCMHYECKOTO
pbIHKA. B mporiecce peansaiyu nporpamm,
U TIPEXK/IE BCETO, KOMMEPUYECKHUX, CTICI{HAITH-
cram Kocmudgeckoro Llenrpa um. M. B. Xpy-
HHUYEBA NMPEJICTABUTCA BO3MOXKHOCTD IPO-
SIBUTH CBOM NMPO(ECCHOHAIM3M, HCTIOIB30-
BaTh HapabOTAHHBIN MMOTEHIMAN, CO3AATh
OCHOBY I JAJIbHEHIIETO JIBVDKCHMS BIIEPE/L.

In the next century the space develop-
ment will be at higher rates. Russia possess-
ing a large experience in both launching
launch vehicles of various classes and cre-
ation a long-term operating orbital sta-
tions, has to become one of the leading
participants at the world space market.
When implementing space programs, and
first and foremost the commercial pro-
grams specialists from the Khrunichev
Space Center will have a possibility of
revealing their professionalism and using
the already gained experience for the cre-
ation of a basis for further development.

Buaumui UHOCMPAHHBIX dene2auuil.
Foreign delegation visits.

TOCYIAPCTBEHHBIM KOCMUMECKU¥ HAYYHO-TTPOM3BO/ICTBEHHBIN EHTP HIMEHH M.B. XPYHUYEBA

MBXKIYHAPOJTHOE COTPYIHUYECTBO




Busum denezayuu Asia Pasific Space Center.
Visit Asia Pasific Space Center delegation.

Tpancnopmupoexa PH <«[Ipomon»
HA CMapmoBylo NAOUGOKY.

Transporting «Protons LV to launchsite.

Busum B. C.Yepromuipound 8 Kocmu-

uecKutt yenmp um. M. B. Xpynuueea.
The V.S.Chernomyrdin at the
Kbrunichev Space Center.

Busum odenezayuu Bpazunbekozo
KOCMUHECKO20 azenmcemea.

Visit of the Brasilian Space
Agency Delegation.

KHRUNICHEV STATE RESEARCH AND PRODUCTION SPACE CENTER

INTERNATIONAL COOPERATION




