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IPEANCAOBUE

INTRODUCTION

3a cemuaecaTHNATHACTHHA nepuos B Coserckom Cotose B0 co- |
3/12HO OBLIMPHOE H DA3BETBACHHOE CEMEHCTRO ABHALIMOHHEIX CPEACTE |

NOPAXEHHA, B KOTOPOM OMIHO H3 BEAYLIUX MECT IO MPABY 3aHHMAICT
YNIPABAAEMEIE DAKETH A4 BOODYKEHUA JanbBefl ABMALIMH 1 ABUALIHK
BM®. PaspaBoTKa TEAEMEXAHHYECKAX (AMCTAHLKOHHO YITDARIACMEIX
M CAIMOHABOAALHXCA) CAMOETOB-CHAPATOR HAYAMACh CINE B Havame
TPHALATEX FOZ0B B HAYYHO-MCTIHITATENLHOM MUHHO-TOPIEAHOM HH-
cruryte BM® B Jlenunrpage, NOCTEIEHHO B 9TY PadoTy ObK BOBIC-
yenst MuoxecTso OKB, HUH u 3380808 80 Beell crpate. Hx mpoayx-
LMA NPOIOTKAET OCTABATECA B CTPOKO M celiyac,

K xOHUY ABAAUATOrO Bekd AMA HYAKJL TanbHeR H MODCKOH 2BHALAN
CCCP 6pu10 pa3paBoTano 9 ceMEHCTB YIIPABAEMBIX DRKET, HAXONUB-
WHXCR B CEPUIHOM NPOU3BOACTBE M SKCINyaTanuy. Enle ofHa paxeTa
€Tana npoodpasoM N4 CEPHRHOTC H3IEAMA, CO3JAHHOTO 33 pybe-
oM — 5 KHP. Kpowme Toro, B aBragrs BM® nenmoas308a10Ch ECKONb-
KO PaKETHBIX KOMILIEKCOB, B3ATHIX M3 aPCEHANA HCTPEBHTENbHO-60M-
6apAMPOBOYHOH aBHaUKK (HBA).

HecmoTpa Ha obwine mySavKaLnyui, NOABHBWHMXCH B NOCTESHES
AECATHNETHE, HAM KaXeTca, GYIET HHTEPECHO PACCMOTRETD HCTOPUIO
ITOTO KAACCA BOCHHOMA TEXHAKH OT NEPBHIX IKCTEPHMCHTANBRbIX 0B-
pa3u0B 40 HAWKX JHef. Bee AaxHbe, BOMEIMHE B IPEATaraeMplit Ba-
1My BHMMaHHIC CTPABCYHWK, IPHBEACHH TOMBKO 110 OTKPHITBIM HC-
TOYHHKAM — NyONUKALMAM B IIPECCE, MATEPHATAM RARICTAROK B Ay~
xoBckoM, Huwkres Hosropope, Jle Bype, ®apubdopo, Ay6an u apy-
rux. Henob3oBatach periaMiuasd NpoIyKLHA HHPM-TIPOHIROHUTENCH
PAKETHOH TEXHHKH, a TAKKE HHTEPBbIO, NaHILIC CLEUHATHCTAMH ab-
TOPAM HA ABHACANCHAX B I AyroBekoM B 1993, 95, 97 4 99-M rogax.

BHUMATENBHBIE UHTATENh HAREPHAKA OODATH BHUMAHHC HA CyLie-
CTBCHHBIC Pa3nHyus BEAMYHY 112paMeTpoB TTX MDaKTHYECKH BCCX
COBPEMEHHEIX HALCTHA, NPHBOIHBIINXCA B NYOAUKILMAX TOCIEIHNX
neT. Mbl NONBITANHCH TPOAHAMHINPOBATE 3TH MOMEHTH W TTPECTARY-
AW T¢ BAPHAHTH! 3HAMEHMM, KOTOPLIE, HA RN BITAL, ABLIOTCA HAH-
Bonee BAHKAMH K HCTHHHBIM,

OCHOBHYIO Y2CTh KHHTH 3AHMMAIOT IPAdQHYecKHe MATRCTPALMH,
B GonBWHMHCTEE CBOCM 3TO DEKOHCTPYKUMY, CHEMAHHBIE HA Hase Tex
K€ HCTOMHMKOB. K CORATEHUIO, MBI JOMKHB OTMETHTS, 4TC KAYECTBEH-
HOIO MATEPHANA HA 3TY TCMY HO-1IPEXKHEMY KPAAHE MAI0. ARTODH H
peakuHs GyayT GnarcaapHe 32 MOGHE A0TONHEHHA, GOTOCHUMKH |
ADYINE MaTEPHANbL, 1 TAICKC KPHTHYECKNE 3aMEYaHNE, KOTOPHIC ByayT
KCNOABIOBAHM B ZAfBHEHWEH pabote,

ABTOpS! ONArOAAPAT 3 TOMOIE B NOATOTOBKE 3TOH KHurH E.3, Byu-
koro, B. Backxo, B. Mapxosckoro, B. Manbauenko, JI. Mopos, AL Ho-
BHKOBA, H. TIpHEoAYeHKs,

[ITAHUPVIOIIAA TOPIIEJA
NAJBHETO JEVICTBUA NTIOL

TIPOEKT CaMOHABOAUIEFOCA CAMOMETA-CHAPAA («TINAH-TOPIEALD) |

611 CO3A2H B HaydHO-ACCAEOBATENBCKOM MHHHO-TOPNEIHOM HHCTH-
TyTe BM® B Hawane 30-x rogos. Huxenep HUMTH C.0. Bank npeano-
AW A7E YAAPOB N0 KOPA6AAM W MOPTAM NPOTHBHMKA HCIIOALIOBATH
TITAHEP, NOABEIIMBAEMDIA 1107, GoMBADAHMPOBIKK H HABOZHMEH Bop-
TOBOW aInapatypoit B Nyde MH(PAKPACHOTO NPOXKEKTOPAE, YCTAHOB-
NCHHOIG Ha HocuTene, Ero mogudurauua NTII (neTawwas Topnesa
BANLHETO ACHCTRYA), OCHALICHHAA DAKETHEIM ABHTATCNEM, JOMKHA
Bbina MMETh ZaMbHOCTD Tycka 100-200 kM, Tema b1t 06BABICHE BAX-
nenmeft gn1 HUMTH, ¥ 66010 NOCTPOEHO HECKOMBRO NUIOTHPYEMBIX
[12HEPOE, KOTOPHIE MOTK HECTH 6OMOLL Maccolt 500 u 1000 kr mnu
KoHTeRNep ¢ HoMOIMH MEKOTo Kanmubpa. OHH NPEAHA3HAYANKCE AN
OTPaBOTKH CHCTEM TIOABECKH M YIDARIEHMA (ABTONUAQTOR), 4 B Ja/b-
HeMLIeM NPEANORATanoCch MEPEHTH K HCIIBITARHAM TENEMEXAHMYECKHX
0BpasLoB.

The Soviet Union created many multifaceted generations of
aviation ordnance over its 73 year existence. Some of the pro-
jects involved the missiles that armed Long Range Aviation 2nd
Naval Aviation. <Teleautomatics (remotely controlled and
guided) missile studies were started in the early 1930s ic
Leningrad at the Mines and Terpedees Research Institute
Gradually a number of design bureaus, research institutes and
plants joined this work across the entire country, Many of their
products remain in service today.

Nine families of guided missiles had been developed in the
USSR by the late 20™ century, which eventually entered service
and were adopted into serial production. Furthermore ong
missile became 4 Chinese serial production prototype. The
arsenal of Naval Aviation was also supplemented by missile
complexes from fighter-bomber aviation.

The history of this class of military technology warrants
special attention, despite the proliferation of related publi-
cations over the last decade, All technical data for this baok was
collected from unclassified sources: mass media publications
different airshows press rcleases, interviews, etc. The author:
and the editorial staff would be grateful for any additional
matetials, photes and comments for use in future yolumes.

Acknowledgments: E. Z. Bywskoi, V. Vasko, V. Markovsky
V. Mil'vachenko, L. Moroz, A. G. Novikoy, . Prikhodchenko.

LTDD LONG RANGE FLYING
TORPEDO

This guided missile project («gliding torpede») was createc
at NIMTI in the early 1930s. NIMT! engineer §. F. Valk supposcc
the glider ta be conveyed beneath a bomber and guided by the
bomber's aitborne equipment to hit enemy ships and ports. 4
special searchlight fitted to the bomber was to emit infrarec
rays to guide the glider. Powercd by 2 rocket engine LTDE
version was to show a range of 100-200 km. The project was
declared «lhe mast important» for NIMTI and some mannet

i gliders were built to carry 500 and 1000 kg bombs or a smal.

bombs container. These were intended for suspension anc
control systems (autopilet) evaluations and the later introduc-
tion of remotely guided specimens was considered.

However the contemporary conditions didn't alow develop-
ment of the required equipment and only aero- and hydro
dynamic tests were concluded on the glider. The creators of the
«Gliding torpedos» were purged after 1937, Studies had been ir
progress for some time but no practical results were forth:
coming. Besides, gliding bomb and torpedo developmen
continued under a more general theme that. The LTDD projec
was probably the first serious attempt in the USSR to build
guided missile for bombers armament.

«216», «212» AND «301»
CRUISE MISSILES

«06» ground launch cruise missile studies were initiated b
8. P. Korolev at TsGIRD ang continued at RNII from 1934 unti
1936. Possessing an improved autopilot and a 30 kg warhead
the «212+ missile (abject «212») was developed from the 0611
(<216}, which was fitted with 2 two-plane autopilot and twir

MEVOR oo



1:32

CI >

i
iy

Kpeinatan paxera «301s
301 cruiga missile

Ho H3-32 HEBOSMOKHOCTH COIAATD B TCX YCAORBMAY TPeOyeMyw ai-
NAPTYPY AEN0 OrPAHHYMANCH 33P0~ W THADGAWHAMHUCCKUMHA HCIIbI-
TaHWAMH NAaHeposB. [Tocne 1937 T ABTOPH «[/1aH-TOPMEAb> BbUIH PEI-
PECCHPOBAHM H, XOTH paﬁom KaKDE-TD BpEMA EINE BCAHCH, HO NIPAKTH-
YECKOTO BRIXOAA HE AanH. HX HANPABIEHHE HECKONBKG HIMEHHAOCE —
OCHOBHON CT2/713 TeMaTHKA NAHHMPYIOIIKX VIIPABIAEMbIX aBHatoMb 1
Topnegt. Mpoext ITAI, sepoatHO, fuut mepeoit 8 CCCP cepbeatof no-
OWTKON CO3AATH YIPABACMYIO PAKETY 471 BOOPYXEHHA Gombapau-
POBUIHKOB.

KPBIJIATBIE PAKETEHI
216>, «212> U «301»

TIpOEKTHPOBAHME KPBUTATHIX PARCT HAZCMHEOTG CTapTa «00» Bu110
Hawato CI. Koponéseim 3 LITHRI u nipogonxkero s PHUH & nepuop ¢
1934 no 1936 rog. Ha Gase oCHAWEMION OBYXIUIOCKOCTHEIM ABTORMU-
aotoy pakeTs 00111 (¢216+), IO KOMIOHOBKE HAIOMMHABINER CAMO-
ReT C EBYXKMICHBIM OllEPEHHEM, DLITA CAPGEKTHPOBAHE YP 2125
{0OBEKT 212, HMEBWAA YCOBCPIUEHCTBOBAHHEI aBTONMNOT M BY Mac-
¢ofi 30 kr Jeuratens OPM-65 ¢ Tarofl 147 kH ofecneynsan eff cxo-
pocts Ac 280 M/c. Pakety «212» IAHHPOBANOCH NPUMEHAT KK € 3eM-
MM, T3K ¥ C TAKEALX DoMBapaMpoBIHKDS. 18 aBUAUHOHHON MOIH-
ipukaiu YP «212» IPERIIONATanoch NEPEHECTH KPBUIO H3 CPEMILIELD B
BEPXHEE MONOMEHHE, 4 €¢ OOWHOUHBIM KHAb ONYCTUTE NOA KOPIIYC,
Oniaxo paxera «212» TaK H OCT2NACh YHCTO SKCMEPHMCHTAARHON 1
KCONTHIBATACH UG ¢ HademHowH [TV,

Ha Baze o6vekTa €2125 GblAa CIPOEKTUPOBANA ABMAIMOHHAA KPH-
AT paketa «301v, NPEAHA3NAYABLAACA 114 cAMO060pOHE! Bombap-
AHPOBLKKOR TIpH CTAPTE ¢ BHICOTH 2 KM AATBHOCTD €€ 1YCKA COCTAB-
a3 L0 kM. Ho CIoMHOCTS PAZHOKOMAHIHOTO HABEACHUA Ha MAHEBDH-
pylonmi KCTPEEHTENDb HABEA HA MBIC/Ib HCLONB30BATL YP «301» nipo-
THB HETIOABH3HBIX H23eMHbIX 1enei. B 1938 1 ¢ Gopra camonera TB-3
65110 CRENAHO HECKOMBKO MYCKOB PAKeT «301», B KOTOPBIX KOMAHAHAS
CHCTEMA HE NPOBEPANach. Brln UCTIBITAH ABUTATEND, ABTONUACT H Dd-
AHOCHCTEMA MOApHIBA BY. Havaswyecs 8 1937 rogy penpeccust no-
MEWANH OKOHYHUTH pafoTy.

tail unit. The ORM-65 engine (1,47 kN) provided up to 280 m/s
speed. The «212» missile was planned to be fired from the ground
and from heavy bombers. The airborne version would feature 3
high-wing layout, directed downwards the fin. However the
«212+ remained experimental and it was tested from a ground
launcher only.

[ntended for bomber self-defense, the «301» cruise missile
was developed from the object «2125. When launched from 2 km
altitude it had a range at least 10 km. But the compiexity of its
radio command guidance limited it to use in anti-bunker
aperations. Several launches were carried out from a TB-3 heavy
bomber without command system evaluations in 1938. The
engine, autopilot and warhead trigger radio system trials were
completed, but Stalin’s purges, which had been begun in 1937,
didn’t allow the work ta be finished,

10X AND 14X MISSILES

NII-88 (RNIT) and TS[AM simuitaneously began «Acrotorpedo»
(AT} cruise missiles studies for bomber armament. Of the two
versions, TsIAM project was considered the better. The first
versian featured a rocket engine, the second a gas-turhine.
Certainly, this part of the project was the most developed, but
the circumstances required lighter and cheaper power plants
than the GTE and more reliable and safer engines than a rocket.
Pulsc jet engine studies were begun at TsIAM under leadership
of V. N. Chelomei in 1942. According to State Defense Committee
order, Chelomei quickly created a sketch project of D-3 cruise
missile fitted with the ramjet. The design bureau and plant # 51
were led by him on Qctober 1944 to have the 10X serial cruise
missile on the basis of German FZ676 (V-1). KB-1, under
guidance of V. M. Sorokin produced the autopiiot using Soviet-
made units only.

£ Wopy. €. Moncyeeur £¥NORBASEME DAKE T Q8MHER U MOPLEOA BeHsun COCPY « 5 Moroz. 5, Popsuench vSovet Long Range and MNaval Aviation missiess 3
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Camoner-ckapaa 10X i
10X missile ||

CAMOJIETHI-CHAPAJIBL
10X 1 14X

B 1941 r. napannensro s HAK-88 (PHUK) u b LIAAM Gbi1a Havata
Pa3paboTKa KPbUIATHIX CHAPAACB «A3pOTOPNIEAar (AT} s BOODYXRE-
npa 6oMB6apaMpoBIKKoB. B GobuIel CTENEHK TOTOBHOCTH Bbl TiPO-
ext |AM, cymecTBOBARIIKA B JBYX BADMALITAX. B ICPROM B CHIGBOM
yeraHoBke nenonszosanca XKPL, B0 BTOpoM — 1yPOO-PCAKTURHBIA
apuratens. CoBCTBEHHO, T2 YaCTh MPOCKTA Hbila Haubonee otpado-
TAHHOf, HO BMECTE C TEM CTAN2 O4YEBHIHOH HEOOXOTHMOCTD LIPHME-
Henna Gonce NETKOTO M ACEROro AsMraTens, gem TP, u Gonee Ha-
IEXHOTD Y BezomacHoro, yeM JKPI. B 1942 © TaM ke mop PYKOBDA-
cteom BH. YenoMen Hayanach pazpaboTka nynbCHPYIOUHMX BOJAYIL-
Ho-peakTusHsix asurarenchi — [yBPIL Jlevom 1944 © no sapanmo [KO
YenoMe B CXATHE CROKY BRINCAHIT SCKU3HEY NPOEKT CAMOJIET-CHA-
pag ¢ TTyBEI J1-3. 19 oxratpa 1944 1 o1 BOITNABUA OKDB # 3arop Ne 51
¢ 2a/aHHCM CO3ATh cepritHE caMoneT-cHapan 10X yxe Ha ocHOve
arperatos Hemeuxkoro FZG 76 (PAY-1). ABTONKAOT ¢ ACNONb3OBARH-
M COBETCKUX Y3/I0R H3roTosuno Kb-1 mop pykosogcTeom BM. Cope-
KHHZ,

B ¢hespane 1945 1. neperifi 10X 68in NOCTPOCH, 4 B MAPTE HAYATHCE
€16 33R0OACKHE HCTILITAHHUA ¥ 33MYCK B IDOMIROLCTEO HA 3aBome Nz 125,
Jlo Mag 1945 1 6510 TocTpoeHO 300 Wt

WCnHTaHNA TOKA3aMH HEAOCTATOUHYIO TOYHOCTS H HHIKYK) Ha/10K-
HocTs 10X, Tocne popaborox oxono 200 10X (¢ 1948 © — <10») Guun
NOACOTORNRHEL R KOHTPOSbHBIM HCOMTAKHAM, KOTOPLIC IPOULAM C JiE-
Ka6pa 1947 o vionb 1948 . Ha nocneasux cepuax NOCTaBHIM AEpe-
BEHHOE KPhUIO, HOBOE ONEPEHHE, ABTONUNAOT ¥ Gosee MOLMBIA NBH-
ratenr. TnagkoM BBC KA. BepniMnuu gan OTPHLATENBROE 3AKTIOHE-
Hue no 10X, yk4338 HA HETOCTATOUNYIO CKOPOCTh NOAETa (OKORO
600 kM/4) 1 CN2BYIC TOYHOCTE (CHAPS MOT GbITh MCITOAR30BAIT TOb-
KD AIE CTPEABGH 10 NENAM THNA TOPOJOS, BEPOATHOCTD NOMAAIHHH B

The first 10X was built in February 1945. Plant trials and serial
production adoption were underiaken in March at plant * 125,
A total of 300 missiles was delivered up to May 1945,

But the trials were disappointing: it was found the type
showed low firing accuracy and unseliability, Being redesigned
about 200 10X («10» since 1948) had been prepared fot
evaluations, which took place from December 1947 to July 1948,
Late production batches possessed wooden wings, a new tai
unit, autopilot and 2 more powerful engine. However Soviet AF
C-in-C K. A. Vershinin offered a negative assessment about the
10X, mentioning insufficient speed (about 600 km/h) and low
accuracy. The missile could be employed against town-sized
rargets only. 20x20 km? square hit probability was 0,6. But the
studies were continued thanks mainly to the support of the
Aviation Industry minister.

Experimental product «30s {directional stability improved by
the introduction of ailerons), showed the ramijet increaset
operational life and fuel capacity (by warhead weight reduction;
and «10DD» missile, the <10+ engines high altitude test-bed wer
created at OKB-51 in 1948,

Possessing the more powerful D-5 ramjet, 14X missile studies
were already begun in 1944. This showed improved aerodyna
mics. An experimental batch of 14X («14» since 1948} was
produced in 1946. The missile featured a rectangular wing of
sported tapered one in <high-speed» version, These were tested
in the summer of 1948. 1t was found the <high-speeds» type had
speed up to 825 km/h and unsufficient wing streagth. The <34+
missile with a reinforced wing and ailerons emerged in 1948

Fitted with the D-6 engine and radar guidance system, the
14XX1 «Kometa» (Comet) missile was created in 1947, This was
intended for precision firing. But the «Komerta» missile materials
were directed to OKB-155 in 1948.

M5OR 2om
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Camoner cHapag 14X wthopcupoBanHbiis
14X missile «high-speed» version

ksappar 20 Ha 20 kM 6bura nopajka 0,6). Ho 6narogaps nogiepixke
MunucTpa aBHALMOHHOM NPOMBIILIEHHOCTH PaBOTHI POIO/IKHINCD.

B 1948 r. B OKB-51 6bUTH IOCTPOEHB! OMBITHBIE H3AEHA «30» (Kpbl-
710 OCHAEHO MEPOHAMM, YTO YAYYIINIO YCTOHYHBOCTh HA KYPCE) U
«10[1> ¢ ypennyenHbiM pecypcom [TyBPIL 1 nOBBIUEHHBIM 3a11aCOM
TONIMBA (32 cuer ymeHbeHHa BY), a Takke aKCnepUMEHTANIbHBIA
anmapar «10» 1t npoBepKn paBoTh ABUIATENs HA GOMBLUIMX BRICOTAX.

Eme 8 1944 r. 6610 HAYaTO NpoOEKTHPOBaHME annapara 14X nog
onee MomubIA ABHraTenb JI-5. OH HME YAyYIIEHHYIO A3POAHHAMH-
Ky. Oneithas cepusa 14X (¢ 1948 1. — «14») 6buta nocrpoena B 1946 .
YacTh MAWHH HMEA MPAMOYTOJMbHOE KPbUIO, YACTh — TPaMeLHe-
BHHOE («OPCHPOBAHHBIA> BAPHANT). HX N€THBIE MCIBITAHHA NPO-
wH netoM 1948 1. u nokasanu poct ckopocTH A0 825 KM/ g «hop-
CHPOBAHHOTO» BAPHAHTA NPH HEAOCTATOMHOH NPOYHOCTH KpbUTa, B
1948 1. cIPOEKTHPOBAH CAMONET-CHAPAL ¢34> C YCWIEHHBIM KPBUIOM
C 3NEPOHAMH,

B 1947 r. 6bin cosnan camonet-chaps 14X K1 «Komera» ¢ asurare-
e J1-6 1 paAHONOKALIMOHHOI CHCTEMOI HABEJICHHS, NIPCHA3HAYEH-
HBI VIR H3GHPATENRHOrO NOpakeHHs 06bexTos, Ho B 1948 1. pabotsl
no cuapaay «Komeras 6su1n nepeaanst B OKB-155.

CAMOJIET-CHAPAJT 16X

Tepebift scku3ubiit npoexr 16X 1945 r. npeacrasasun coboit mna-
Hep cuapsa 10X ¢ onunm suratesiem J1-6. [To HosoMy 3aanmio 1947
. OH 6bin mepenenan noa asa J-3. ITocne oTpaBoTKH ABTONHAOTA H
HCTIONNUTENBHBIX MEXAHU3MOB CHCTEMBI YIIPABACHHA HAMEYAIOCh
C0374Th /1BA BAPHAHTA MaKHEL 16XA «[TpuGoit» BO3AyWHOIO cTapTa
€ PAAHONOKALMOHHON U KOMAH/{HOM CHCTEMaMH M30HMPATEIbHOTO
HaBeCHUA, 4 TAKKe CHapsbt g BMO n Cyxonyrusix Botick, Tlepsrie
onsTHbIe 16XA (16X) ¢ MHEBMATHYCCKMMK WM 3JICKTPHYECKUMH 4B-
TONMMIOTAMH W iBUraTesmMu JI-312 6bUIH MOCTPOEHE! B KOHLE 1947 .
H BO BTOPOIi nosoBHHE 1948 1. 1pOIIIK /1BA 3TANA HCIBITAHUA ¢ 6op-
12 Ty-2, BHIABHB HEJOCTATOYHYIO MOIMHOCTD /iBHraTenci. Ha Tperbem

16X MISSILE

The first 16X sketch project was a 10X airframe powered by
a D-6 engine. According to a new order of 1947, this was
redesigned for a pair of the D-3s. After the autopilot and control
system actuators were developed, two versions of the 16XA
«Priboi» (Surf) were to be created. These would feature
radiolocation and radio command selected guidance. Further-
more, missiles for Soviet Navy and Soviet Army were (o be built
too. The first experimental 16XAs (16X) possessing pneumatic
and electrical autopilots and D-312 engines were produced late
1947. They passed two stages of evaluations with a Tu-2 bomber
in the second half of 1948. Engines power was found to be
insufficient. The third evaluations stage called for the TV guided
version, but this was not produced. Having passed this stage,
the 16X missile with D-14-4 pulse ramijets got positive marks in
1949 which was approved during Official trials in 1950. Formally
that was enough to enter serial production, but this wasn’t
started. Official trials of 16X system with pneumatic autopilot
were undertaken from a Tu-4 bomber in 1952 and they resulted
in worse performance. Fitted with new AP-56 autopilot, six 16
X missile launches were carried out the same year (TV guidance
and standard AP-52 were still absent). The evaluations results
were disappointing because of the product unreliability and
operational transgression by the Soviet AF personnel.

The plant and design bureau # 51 became Mikoyan OKB-155
branch in February 1953 and further 16X studies were halted.
Attempts were made to resurrect the 16X project after 1. Stalin’s
death, but this didn’t prove successful.
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Camoner-cuapag 16X «lMpuGoits, 1-i sapuasT, nosgure cepuu
16X Priboi missile first version. The last batches

3Tane HeoOXOAHMO ObUIO NMPEABLABUTL HINEAHE C CHCTEMOI TeleBH-
3HOHHOIO HABEJEHHA, HO CO3AaTh €€ He yxanock. B 1949 1. na stom
arane cHapsa 16X ¢ MyBPI [114-4 nosyunn yAOBAETBOPHTENBHYIO
OLIEHKY, NOATBEPKAEHAYIO B 1950 I. Ha TOCYAaPCTBEHHBIX HCMIBITAHM-
X, PopManbHO 3TOrO GBLIO JOCTATOYHO /IS 3ANYCKA M3JCTUA B Ce-
PHIO, O1HAKO 3TOro He npousonno. B 1952 r. npomn I'CH cuctembl
16X ¢ nHeBMAaTHYECKUM aBTONMIOTOM ¢ Gopra Ty-4, KoTophie AamH
XY/WKE Pe3ynsTaThl. B TOM e TOAY BLIIOAHKAM 6 MYCKOB CHAPALOB
16X ¢ HOBbiM Al1-56 (renenaseaeHme u wraTHbil AIT-52 Ha HEX 1O
NPEAXHEMY OTCYTCTBOBAIN)., MCIBITAHUSA NPOUIIM HEYIAYHO KaK 110
suHe OKB (HEHaIeXXHOCTD TEXHHKH), TaK U 1o BuHE BBC (Hapymenne
PEKHMOB).

B despane 1953 r: 3aBoy 1 OKB Ne 51 6si1H MepeaHbl B KAYECTBE
¢unmana OKB-155 A M. Mukosita, ¥ janbHeimas paspaboTka cHapa-
na 16X 6bna npexpamena. Tocse cMepri Cratna Gbura NpEANpHHs-
T4 NIOMKITKA PEAHUMUPOBATH TeMy 16X, HO OHA He UMENa yerexa,

CAMOJIET-CHAPAL
15X «IITOPM»

Pagpabotka cucremsl 6eperosoit 060poHsl «lllTopM» Havanack B
OKB-293 M.P. BucHoBata B 1946 r. [To 3a1aHM10 CHAPAA JIOJIKEH Obin
MMeTh HH(PAKPACHYIO, TECAECBU3HOHHYIO WIH AKTHBHYIO PagHO-
noxkaunouHyo I'CH, cTpeloBHIHOE KPBUIO M NPAMOTOYHBIN BO3AYII-
HO-PEaKTHBHBUA JIBUIATENb CO BCTABHBIM Pa3roHHuIM 6mokom. I'CH
Pa3MECTHIH B HOCOBOM Y4CTH, 32 HEI IIUTH OTCEKH NPHEMO-TIEPEAAT-
4nKa, BY, TommsHOro 6aKa, MHEBMO- M PAAMOCHCTEM, NPHOOPHLI C
BNEKTPOOBOPYAOBIHUEM, PA/IMOBLICOTOMEPOM H KOMAHJHBIM 060OpY-
oBaiueM. B XBOCTOBOM KOKE HAXOAMIACH YacTh OBOPYAOBAHHMA U
Bapuisatenn. Jsuratens PA-550 6sin yeTaHoBneH B nOA(IOIEIHKHOI
TOHJI0NIE.

Jina oTpabOTKH CHCTEMBL YIIPABIEHHA GLUIH CO3/JaHbI ICTAIOMAA |
cHapag-ananor P-1, a uia otnajku [BPI — naboparopus Ha 6ase ca-

15X «SHTORM> (STORM)
MISSILE

M. R. Bisnovat's OKB-293 set to work on the «Shtorm» coast
defense system imaging programme in 1946. According to the
order, the missile was to possess an infrared, TV or active radar
seeker, swept back wing and a ramjet with inserting booster.
The seeker was placed in the body nose section, then there were
transceiver compartments, the warhead, fuel tank, pneumatic
and radio systems compartments, instruments compartment
with electrical equipment, radio altimeter and command
equipment. Tail cone incorporated a part of the equipment and
fuses. The RD-550 engine was fitted in a nacelle beneath the
fuselage.

Flying model and R-1 analogue-missile were produced to have
the flight control system developed and test-bed on the basis of
a Tu-12 and LM-15 directly flying apparatus were created for
the ramjet adjustment. The latter was used for a fitted with built-
in booster ramijet starting system being employed even today.
To speed the work up initial 15X «Storm» missile specimens trials
were undertaken not from a standard ground platform, but from
a Pe-8 bomber and furthermore the aviation missile version took
precedence. A total of 18 launches was performed. The TV guided
model had been cancelled by this time, but other guidance
systems weren’t developed either. Furthermore, the maximum
speed reached of 0,8 Mach was insufficient and the «Shtorm»
series was halted to promote the OKB-155 «Kometas (Comet)
missile.
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P Camoner-cwapaag 10XH Ha nyckosoi
ycranoeke. W3 apxusa pepaxkuun

10XN missile on ground launcher.
[Editorial archives)

B

< Camoner-chapap 14X nog xpsinom
Ty-4. W3 apxuea pepaxymun

14X missile beneath Tu-4 wing.

(Editorial archives)

Camoner-cxapag 16X B nonere.
Wa apxuea pepaxumm

16X missile in flight. (Editorial
archives)

<« Camoner-cHapan 16X na nonwtrone.
W3 apxusa pegaxkuum
16X missile at a firing ground.
(Editorial archives)
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3xcnepumenTansheli camoner-chapag NIM-15
LM-15 experimental missile

moneta Ty-12 u npamonerauui anmnapar JIM-15. Ha nocaeaxem 6bina
orpaborana cucrema 3ammycka [1BPJ] co BCTPOEHHBIM Pa3rOHHBIM 610-
KOM, IPHMEHAEMAA H B HAMM [HH. JIETHHIC HCHITAHHA NEPBHIX 06-
pa3uos cHapaaa 15X «llltopm» ans yckoperus pabor Gbuin nposese-
Hbl B 1952 . He co wTaTHOM HazemHoi 1Y, a ¢ GombBapaHpoBIIKKa
IMe-8, 2 B ganbHefmeM aBHALMOHHKII BAPHAHT PAKETH CTA1 OCHOB-
HbiM. Beero 6buto0 18 nyckos. K Tomy spemend sapuant ¢ TB-T'CH o1-
141, HO M OCTAIBHBIE CHCTEMBI HABEJEHUA OTPABOTATh HE YAAJIOCh.
Kpome Toro, nonyyeHHoe yucno M=0,8 yxe GbUI0 HEAOCTATOYHBIM, H
Temy «lllTopM» 32KpBUTH B MOAB3Y CHapsja «Komeras paspaboTku
OKB-155.

PEAKTUBHAS TOPIIEJIA
PAMT-1400 «II[VKA»

B 1947 r. B KB-2 MHHHCTEPCTBA CENbXO3MAMMHOCTPOEHHSA (B TOIHI
BOWHBI BXOAIMIO B cHcteMy Hapkomara Goenpunacos) 6buiH npose-
JIEHbl HCTIBITAHHA HEMELKOM MpoTHBOKOpabensHOM pakethl Hs-293
(Xenmens Hs 293A-1). C 6opra camosnera Ty-2]l, 060pya0BaHHOrO
KOMaH/IHOH cHCTeMORN «Kuiibs, GBUIO CAENAHO HECKOMBKO MYCKOB pa-
KeT. HacTb M3 HUX BBINOIHANACH Oe3 HABCACHHA, B OCTAIBHBIX HCIIOMb-
30Banach HemelKan cucrema «Ctpacbyprs, WK oTeyecTBeHHan «[le-
40opas. HCnbITaHMA MOKA3a/1H HU3KYIO HAZIEXHOCTb M MAMTYIO IAIBHOCTh
3TOTO OPYKHS, YTO CTAIO NMPHYHHOA OTKA3a OT €ro NPOH3BOJCTBA,
IIAHHPOBABIIErOCA Ha 3asoae Ne 272 B Jlenunrpaze.

Baamen KB-2 cnpoeKTHPOBANO PEAKTHBHYIO aBHALIHOHHYIO MOpC-
Kyio Toprieay «llykas ¢ KOMGHHHPOBAHHON PAHOTEXHHYECKOH CHC-
TEMOMH HaBE/ICHUA. [U15 YCKOPEHHA MCIBITAHMIA NpeAnonaraniocs nep-
BY10 «TOprely 1948 r» OCHAIMATL TONLKO KOMAHAHOM nuHHEN «KPY-
lllyxas, a B gansHeiimenm eropneay 1949 r» yKOMIJIEKTOBATD WITATHBIM
PAaaMONOKAMOHHBIM BU3UPOM. B nocaeueM sapuaxTe 6bu10 66t BO3-
MOKHO NOPAKATH LieIb BHE ee BuauMocTy. Otaensemas BY umena cre-
LIHATbHbIN MOACOK, H3MEHABIIHHA €€ TPAEKTOPHIO NMOC/E NONaJaHUA B

RAMT-1400 «SHCHYUKA>
(PIKE) JET TORPEDO

KB-2 of Agricultural machine building ministry (part of the
People’s commissariat of ammunition during the War) evaluated
the Hs-293 A-1 German anti-shipping missile in 1947. Several
launches were carried out from a Tu-2D bomber equipped with
«Kiel» command system. Some of them had no guidance systems,
but others employed the «Strasbourg» German guidance system
or its «Pechora» Soviet analogue. The weapon was found to be
unreliable and had a small range. This resulted in the missile
being turned down for serial production, which was due to begin
in Leningrad at plant # 272.

Replacing the German Hs-293 A-1, KB-2 initiated the
«Shchyukasr naval aviation jet torpedo project with a combined
radio guidance system. To speed the trials up the first «torpedo
of 1948+ was supposed to be equipped with «KRU-Shchyukas
command line only, but the later storpedo of 1949+ would
possess standard radar viewfinder. The latter enabled the
torpedo to hit a target hidden from its sight. The separable
warhead featured special bead to have underwater trajectory
changed. The torpedo ditching at required distance from the
target's board allowed the underwater structure destruction.

The radar viewfinder delivery delay resulted in that the
+torpedo of 1948+ was considered not only to be experimental.
It was taken up as a combat weapon and a pair of torpedo
versions were studied further on. These were the RAMT-14004
and B («Shchyuka-A» and «-B» fitted with the radar viewfinder
and without it respectively).

Initial «Shchyukas layout was V-tailed midwing monoplane
being controlled by spoilers which were moved in relay mode.
The wing had sharply-anhedralled tips to provide reduced
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Camonar-cuaprg 13X slliropme, napuenr ¢ RICH, npepcrapronan kondwrypeyus
15X «Storms missile fittad with radar seekar. Prelaunch configuration

B e O

Camaner-cuapag 16X «lliropms, papuawr ¢ TE TCH, nonetHen kangrrypain
15X aEtormx minsile fitted with TV seeker. Flight configuration

€ Mopay, C. Mancy

CCCP1 » 5 Moroz, 5. Popoueyich 15ovet Long Renpe end Neved Aviation migaless




Ha cxmme yundrpami oB0IRBNOHM:

4 oSHapymenue Lens, CEPOt PEAKTHEHDR TORNERL C BHICOTH C KM W 123800 HOCKTERA;

2 (naumpoeaHue TOpRegs.

3 BKM0NEHWE HAANOBHCOTOMEDPS HA BbICOTE B0D M NO OaHHsIM SHEPOWAHLTD NPHBORa;

A nepexof & rOPUIOHTANLHEIA NONET HA BricoTe BO M 1 BxmgueHne MPL:

§ prmosenue MCH a3 10-20 kM 4o uany. Hasefiernve TORNer NO KYPCY B TOUKY YNPEXASHAA

€ yueToM CROPOCTH LenH,

BKTIO4EHME YRPABNEHHA ND TAHraxy 38 0,75 kM Au Gopra Lenw,

naneras Topneds B aody 33 0,08 kM 0T 60pTE LUEAK ¥ oTheneHke BY,

B wameHeHWe TPEEKTODHK BY 33 CHET KBBUTAUMCHHON LKEBEPNHLY W NOPAMEHME LENA B
NDABOGHYID 4atTh KOQNYCA

-

Drawing key:

1 target detectinn, jet torpedo release at 2 km level and pletform turn-back;

2 torpedo gliding:

3 radio altimeter is turned on at 600 m altitude:

4 going to horizontal flight at 60 m leve! and liquid-fueied rocket engine start;

5 the seeker is turned on at 10-20 km digtance to target. Directional guidance to lead
point accurding to the target speed.

€ lateral control is turned on at 0,75 km distance to target;
7 torpedo ditching at 0,06 km distance ta target's board. Warhead release,
B the warhead track changing by cavity and target underwater side destruction.

Cxema HakBASHMA PEAKTHSHOR Topnegw PAMT-14006 i
RAMT-1400B jet torpedo guidance diagram :

BOAY. 3TO NO3BOALNO TIOPAKATD KOPAGAH B UGMBOAHYIC YaCTh KOPy-
£a TIPH YCROBHH, 9TO BY NPHBOAHHTCA Ha 320aHHOM DACCTORRWH OT
Gopra.

3ajepKKa ¢ PAIROBUIUPOM [IPHBETA X TOMY, YT0 BCKOPE «IODNENY
1948 s CTANM PACCMATPHBATD YKE HE TOMBKO KIK IKCTICPHMEHTANMD-
HYI0, HO W B KauecTse H0EBOTO ODYRHA, B ganbHedmes Benock
NPOCKTHPOBAHYE IBYX BapuaHToB «Topmens — PAMT-1400A n B
(¢Illyxa-A» ¥ sB» COOTBETCTBEHHO ¢ PAMMOBU3HPOM H 6€3 Hero). [lep-
Bas KOMNoHOBKA <llykns npencrasasna cofoM cpegHenaan ¢ V-06-
Pa3HbIM ONEPEHHEM. YNDEBAEHHE OCYWECTBAANOCE CTIOHERHEM HH-
TEPUENTOPOB B PENEHHOM pekume. YCTPaHAL YPE3MEPHRIA 3aMac V-
TOHYHEOCTH, 32KOHUOBKH KDbIA OTOTHYIH BHM3, 4 33TEM H2Z KOHIAX
Kpblaa NOCTABHAH WARGH,

Tepean cepus 3 14 «lyk» Gxina uemsTana B 1949 1 6e3 cucreMul
YIPaBIeHHA (MMENCA MHIIb a5TONHAOT ATl-19). Ha 2-# u 3-# ceprax
YCTAHOBWIH KOMAHIHYIO cHCTeMY «CTpacyprs, B3atyio ¢ Hs 293.

B 1951 r. KB-2 MCXM caunu ¢ 3asofiom Ne 67 B eluHsif Tocyaap-
cTeHBHN colo3npi HUM Ne 642, B 1952 I HaYa/MHCh COBMECTHHIE
ucnuiTasus PAMT-14004 ¢ Gopra Tv-2, a 3atem Ha-28, KOTODHE faan
YAOBAETBOPHTCALHBIE PEIVABTATHE. BHAO DEIEHO nepeofopyaceaTh
ewe 12 Ka-28 n copoexTHposaTs BapHanT elllykus ¢ Boaee MomHoH
pvracaoi BY 414 nopaxesnd HadeMHbIX uenef, Ho mpoexTnposatie
PAMT-1400 3anepxusanock. Mcnmranug cosfantux 8 OKB-885 pa-
Ancsuzupos (1948-1952 1) npowWAK HEYAaYHO. 3aKa34YMK npeanc-
KHA OCHAcTHTh «Lllyky-B» akTHRHON pagnonoxaunonsor ICH, 4 noka
TIPOBENH MYCKH [ATH W3JENHA C aBTOMIIOTOM,

B 1954 . npoBenH BTOPYIC CEPHIO M3 O IMYCKOB, B TOM 4HCAE 5 ¢
APJI TCH «PT-1lyxas. 3aXBaT 13e/11 bUT HEYCTOHYNBLIM YKE TIPH BOTHE
B 3-4 Hanna, Jopatorannaa TCH MeHBUIMX pa3MEPOB Taioke paboTana
HeyAORIETBOPHTENLHO. B 1956 1 pabothi mo PAMT-1400 Gbutu npe-
KD4UiEHs], XOTA OHA CTANA OCHOBO A CEPUIIIGH KPLUTATOH PaKeThI
mopcxoro Gasuposarna KCLU, Cucrema «lllyras cTana nepBoy NONLIT-
Kofi co3panna 8 CCCP ympasnaeMol DAKETH CNELHUaABHO JAA Cpel-
HHX GOMBAPANPOBUIHKOB,

10

excessive stability margin, Later end plates were introduced ir
place of the tips.

The first batch of 14 «Shchyukass was tested in 1949 withou
guidance system (AP-19 autopilot was present only). The 2 ant
3 batches featured taken from the Hs-293 cruise missik
«Strasbourgs command system.

MSChM KB-2 and plant #67 merger led to 642 united Sta
NIl of the Union establishing in 1951, Started in 1952 the RAMT
14004 joint trials were carried out on board 2 Tu-2 and late
1-28 and they proved successful. 12 reequipped [1-28 were du
to supplement the latter and possessing more powerful blas
warhead for ground targets hits «Shchyukas version should b
projected. But the RAMT-1400 studies were being delayed. Th
tests with created in OKB-885 radar viewfinder (1948-1952
were disappointing. The «Shchyuka-B» was suggested by th
Customer to be fitted with radar seeker. Meanwhile, five [aunche
of having autopilot torpedoes were carried out.

The second series of 9 launches was in 1954 and amongs
them were five with «RG-Shchyukas active radar seeker. Targe
lock realized instability with seaway of 3-4 numbers ever
Improved smaller seeker operation was unsuccessful roo. Th
RAMT-1400 studies were halted in 1956, however this became::
progenitor of XSShCh naval serial cruise missile, The «Shchyuke
system was the first attempi in the USSR to create a missil
especially for medium bombers.

KS-1 «<KOMETA» (COMET)
CRUISE MISSILE

The 14X K-1 «Kometa Iil» anti-shipping missile projecting
was begun at OKB-51 in 1947. Having been established specialk
for the creation of radar guidance systems, the Special burea
#1 was subordinate to the Third Main Administration of i
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¥npasnaemor paxera Ha-283 (Hs 283A8-1)
Hu-283 (Ha-283A-1) missils

He-283 cosstenore nponamoncTea Sea PFCH
Soviet built Hs-293 without radar sesker

1:48
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Paaxruguen Topnsaa PAMT-14006 «lliyxa-B», npsgnonaraomsii Bng
RAMT-1400B «Shchuka-Be is baliaved to have this appearance

€ Mopod, C. Moncy

DAKATL DAMLHERA K M0p

COCPy » 5. Moroz, 5. Poprsuevich =Soviet Long Aenge and Meval Avation misgiless 1 l



Camoner-cHapRg «Komerar, 1-0 asawnpooxr 1948 r.,
NPeANGIBreEMMi BHT

«Kometa» missile 1% preliminary preject
in balinved to heve this appearance. 1948

Caugner-oHapRR «Kometas, amannpgexT,
wonpy 1949 r., npepnonarawsmsit ang
«Kometar missile preliminary projact is belioved
ta have this appearnce, late in 1948

KPBIJIATBIM CHAPAN
KC-1 <KOMETA>»

TIpoeKTHPOBAHKE NPOTHEOKOpabemsHero crapaga 14X K-1 «Ko-
mera [lls 6510 Havato B CKB-51 B 1947 rogy. [ co3panus CHCTEMB
HABEAEHNA ¢ pamHONOKAUMOHHOH [CH 6uin0 0bpasosato CHelnas-
Hoe Blopo Ne 1, noguunasuiceca Tpetvenmy IV npu CM CCCE lupek-
TopoM CB-1 cran TLH. Kykceenko, 2 [MaBHBEIM KOHCTPYRTODOM —
C. JL Terevxopu (C. JI. Bepug), CCHOBOH NPOEKT2 CHAPAA2 EPBOHI-
YANbHO CTANA KOMITOHOBK2 H3fenHa 14X, Ha KOTOPYIO YCTAHOBHIH 11BA
IIyBPA ZI-7, annapaTypy HaseACHUA 110 TPeM TOUKaM «KomeTa I 1 3x-
THERYIO paguonokauncHuywo ICH «Komera [y, paSoramouryo Ha xo-
HeyHoM yaacTke. [TnaHMpoBanoCs nepsyio mapTHIO sKOMEeT» HCIBITATS
¢ bopra INe-8 TONBKO € ABTONMAOTOM «ACKAHHA», YTOGH HE HIATh [0
CTABOK annapatypw Haseaerus, Ho sekope Cnentiopo MUHECTEDCTRA
BOOPYMKEHUE HIMEHHNO 33J3HNE, OTPeGOBaB TOBLICHTD CKOPOCTh H
HANEHOCTD 33 CHET MPHMEHEHNA TYPOOPEAKTHBHOO ABHraTend. Pabo-
T BEUTH nepeaans 8 OKB-155, rae 32 0cHOBY Gblfa IPHHAT CXEMa
camoneta H-300 (Mul-9) ¢ onuum peuratencw PI-20. B 1948 ©. atom
KB 6ra OTKPBITA «TeMaTHKd B, pabOTH IO KOTOPOK BO3IMABMN
M.K. Typesny,

B xof¢ 3CKH3HOrO NPOEKTMPOBANMA KOMIOHOBKA BhUIA M3MEHEHA
no THIy Gonee HOBOTO camoneta H-310 (Muf-15). ITo pacuery gans-
HOCTL DYCKA noayvanace 200 kM npu Macce 2000 &1, 1O B xone Aasb-
HEAUIETO TTPOEKTHPOBAHKA NETHHE XAPAKTCPUCTHRE CHAPARA YXYA-
MAIHCE, 4 BeC BO3POC, TIPHIIOCE M3MEHKTD KOMIOHOBKY HOCOBOH
YaCTH H NPAMEHHTh Bonee mowyu R geuratens PI-500. Hocutenem
65 BHIGPAK AanbHKiT Sombapanpormuk Ty-4 ¢ BIIC «Kometa K-1» (K-I)
¥ AByMa aepxarensmi BI-KC.

C Lenpio MOCTPoRKH ONHITHOH CEPHI CAMOCTOB-CHAPAAOB K NpO-
BCACHWA WX [OBOAKH B NPOLECCE HCMKITAHMA B 1951 . mpH 32B0AE
Ne 1 CoI03HOTO NOAUMHEHRA B Noceke UBAHBKOBO KanuHUHCKO 06-
nacTy” Gni oprann3osad drmHan Ne 2 OKB-155 (OKB2-155). Pyko-
BOANTENEM (DHAMANA W 3aMECTHTENEM [MaBHOro KOHCTpykTOpa OKB-
155 6wt HasnadeH K. Bepesnsx,

Ao Toro 3asoa Ne 1 ucmonp30BICA 1IEpeA 3TUM Kax Gasa ana KB o
PERKTHEHHIM CAMONIETAM NEMENKUX KOHCTPYRTOPOB Baage u Peccun-

Council of Ministers of the USSR. P. N. Kukseenko tock up th
post of the S$B-1 leader and the Designer General was S. L. G¢
gechkori (S. L. Beria). Initially the project was based on it
sproduct 14X layout. fitted with a pair of D-7 pulse ramjex
«Kometa I» three point guidance equipment and, operating i
the final stage of flight, the «Kometa Il» active radar seeker. |

The first batch of missiles employing only the ¢Askani,
autopilot was due to be tested from a Pe-8 bomber. This wi
necessary to avoid waiting for the delivery of guidance equip
ment. But the Special Bureau of Armament Ministry changed ik
requirements, having calied for increased speed and range &
GTE introduction. The project was directed to the QKB-155 any
got 1-300 (MiG-9) aircraft layout with RD-20 turbojet, The desig
house set 1o work on «subject B» under leadership of M. I, Gure
vitch in 1948. .

The missile layout design was changed to be similar to iy
more advanced 1-310 (MiG-15) aircraft. Weighing 2000 kg, th
missile was plannted to attain a range of 200 km. But the fligh
performance saw deterioration with the rising weight as furtha
studies progressed. The nose section layout was changed an
the more powerful RD-500 engine introduced. Featuring th
«Kometa K-1» (K-1) radar and a pair of BD-KS adapters, the Ts
4 long range bomber was chosen to be the new weapon carrie

Being the second OKB-155 branch, the OKB-2-155 was st
up hete with the Union Subjection plant # 1 in the Ivan’kove
township of the Kalinin region in 1951. It was intended for build
ing missile experimental series and their development durin
the trials. Ya. I. Bereznyak became the branch leader and vic
Designer General of the OKB-1535. Earlier the plant # 1 was use
as the base for jet aircraft design house of the German designen
Baade and Ressing. It possessed good production facilities, by
the Germans’ departure resulted in staff problems, compounde
by the long distance away from Moscow and the absence o
everyday conveniences, Furthermore, technical inspectior
department showed the very poor condition, production norm
tive forms and records were absent and there were no militan
acceprance representatives there. As a resule the quality of th
«KS3» initial batches units process stock was very poor. Som

* Hume — - Jyfing Mockorokodt ofin. B ANTEDaTYDe 3apCcOM TPESNPHATHA HACTH HaibBaoT
noc. Moabepednt, rA€ HIXDIAACTD DOYTOHOE GTALREHNE, OSCRyRYeaBmee Haaubkoag.

12

“ Now [Dubna town of the Mascow region. Podberezh'e township is often called the ptan:
1ddress, because the Ivan'kove post office was locared thers
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74 [IpeanpuaTie BMENG XOPOIMYK NPOH3RGACTRCHHEYID 623y, 10 ¢
OTBL3EOM HEMEUKHX CTISIMATHCTOR HCIIBITBIBAIO TPYAHOCTH ¢ KAApa-
M, KOTOPHIT YCYTYGASIUCE YAAAEIIOCTRIO OT MOCKBB B OTCYTCTRIEM
B TICCENKE DEiTOBBIX yRoBCTE. KpoMe TOTC, ha 33BOJE B ILUTAYCHHOM
COCTORHMN HIXOANIACH CJ'I}’}KGS. KONTPOAE KA4ECTRY, OTCYTCTROBATA
HOPMATHBHAA AOKYMCHTAIIHA, HE OMA0 TPCICTABHTCICH BOEHHON HPH-
eMiH, Bee 3T0 CTAN0 TIPHYMHOA TOI'G, 4TO 331eN arPeraTor [0 nep-
BEM CepHEM Maneiaug «KC» OKazancn KpafiHe HCRAYCCTBCUULN — B
HCKOTOPBIX MECTAX OTCYTCTBOBAIH NPCAYCMOTPEHUBIE YUPTEROM 34K-

JENCUITBIE IBE, HABMIOIANHUC D «XOIYINE, 4 H3-34 TOTO, Y10 aHTUEOP- |
PO3KOHHOC MOKPLITHE 132 OTHODI3OBKX CaMOACTAX-CHAPATAN CUHTA- |

ROCh HEOBAIATCALHEM MHOIHC ACTANH BHCTPO HOPHARETN. Brih jaxe
OBHAPYHEHB CMCLIEHHA CTRIKOBLX Y3108 Ha 10-20 MM OT TeOpeTH-
YECKUX OCEH, YTO ACNAN0 COODKY M3LENNH U3 TAKHX arDEraTOR [Ipo-
CT0 HEBO3MOHKIION.

Bo uenpagnenue cIOKUBIICTOCH LOAOKEHNS HaunHag € 1952 1

PYKOBOACTAD 33BOMA BO 1aase ¢ ero gupextopod CH. BenunosckimM
NPORCACHA OrpoMHan paloTd. OHA BRUOYANA KAK TEXHOMOIHYECKHE,
TAK H OPIAHHIAEONNRIC MCPONPHATHA. HAPHMED, BRFCACHYUE Ydac-
TE2 MATIHEROID NATEY B CIOCTBHOE TP AEICHHL {;10 TOUG Ol BXO-

ANA B YHACTOK AMIOMHAHCBLEX CII.-‘IS.B(JH) ROZROAMID PEIKD CHHAWUTL |
JATPAIHACMOCTE OTIHBORK HOBOUHRIMI BCIMCCTEAMM W OOECTICUUTH CTA- |

GunsBOCTh KX CROACTR, B 1953 1 6rua cospaira [lenTpansian sasosc-
Kaa Aaf0paTophs, CAECNEYUBIIAY PORCICHHC CTPOKANMIErD BXO[-
HOTO KOHTPOAH MATEPHANOR,

L8 0TPaBOTKM CHCTCMEL YUPARTEHHA ¢ Y4acTHEM KB-1 1 JTHH Grin
CO3A3HE ACTAMOIME 1260PATOPHA HA 6a3c camoacTos JIn-2 1 Mul-0

i METBIPE caMoneTa-aHanora «fKo. liocaegnue oT WTITHOFC cuapapa |

OTiMddnucy KabMHOH NUAoTa na Mecte BY, HATHYHCM KOAECHOTO
WACCH ¥ 33KPHAKOR. [loCTe OBITHPHONA IPOrPaMMel HX MCIHTAHHI

CO CTAPTOM KK € 3CMAN, T2K 1 ¢ Ty-4, KOTOpag HIuaack 4 ausaps |

1951 1. [lepBBIG NOACT Ha sa11ANOTC: BRITOAHMA AMeT-Xai CyaTan,

B 1952 r. 6111 NpOREACH NEPRBIA IIYCK CIMORCTA-CHAPALA € HABEAE-
nues. (i oKazanca HCYLA9HBIM, HO CHCTEMY YOAAOCh JOBECTH, H B TOM
XC TDAY NOCAC yeuemnoro saacpiicting CI'H navancy CepuitHbIl Bbl-

IIYCK BOBOTO OPY#1A, 34 CO3a1HE chereMul <Kosetas konekrun OKB- |,

155 Bn oThedcnr CTLIMHCKONA NPCMHCH,

Ceprifinmit apnyck camoseror-cuapaaor KC-1 6sur passepiyr Ha

3asoac M 1 8 MEannkono. Broporo wous 1953 1 33800 TOAYYHI 110-
Mep 256 u 6w nepenopmen MATL 2 Mag 1958 ¢ uoc. HiasexkoRo
BRHOYEH B COCTAB MoCKOBCKOR ofiactw, a 13 gexabps 1960 1 ofne-

aukcs ¢ rapogoM JyoHa. Bee 9T0 HOBKCHAD TPHRACKATCABIOCTE 3T0- i

IO MECTY p'J(’)OTH Anda IIPHﬁbIISHBIIIHX MONOABIX CIICIHATHCTOR — Bhi-
II}’CKHHKDB ABHALHOHHBIX B}"SOB, H Of}CCIIC‘!HTI; I(:l,IIpEIMH p:]Cl].alH!O-
WEECA APOHIROACTBO,

Cepuiinsie wanemua KC-1 ocuamanucn gsaratetamu PI-500K. B1o

BHLAH OBBIMHBE sCAMONETHEE> TP Pi1-500, upoweanise KANPCMOLT |

TKCAC TOTO, KAK MX HAMIGYCHHKA pecypc Omil wapacxogorai. Ho o
MCPC HAPAWMBANNS BHITTYCKA HA CUHAPHAL HAYAAH CTABUTD HOBLIE j|R1T-
rareays B1-500K, omanyasinmdecs oT caMoncrnoi MoanhHgai npy-
MCHCRHEM 110 BOSMUKNIOCTH GOICE JEMERHX MITCPHANOB,

flepuule PAKETOHOCLI DIAITHPOBAAOCh 1PUMEIITT IIPOTHR KOPas-
nci CULA, sepypx Boeste Jefcrsng & Kopee, HO K ToMy mMoMenty
EC Jie O JOCTATOWIOND KONHUECTRA BOCTOTOBMX IKHIKCH H
camoactop. Tousxo B wone 1933 1. 8 coctare BBC YepHoMOpPCKoro

®nora Bpia cOPMAPORANA yueOHus sCKaapUILA Ne 27, 2 ocennio

1955 1 4 ee Base Buin coagan 124-6 THAIL B (noswe — MTATL I, 5
cocTane Koroporo fuio 12 Ty-4KC, 8 Ty-4 u japyras Texnnka. Jatem
EPEBOOPYHHACA HA PAKCTOHOCIH 5-F MTALl Y. B cymume » 3111 wac-
TH OCTYTIHAG OKONO 30 nocuTench Ty-4K.

B 1934 1. (ueTeMa PakCInoro OpyKHE «RoMeTa-M» Gblnd IDHHATY

Ha soopyxenne Asuaran BM® CCCT: 124- TBAIL cTan yuebuum, b
HEM K¢ BUTHCh BORCKOBLIE HCIWTAHMA CACTEMEl M COTARLTHCD TaK-
THYECKHE NpHEMBL B 5TOM IPOLECCE YUACTBORAAR CAMONICTI-aHAA0-
(e «Ke, HacTb M3 ux Oeima gopadorana s 1953 e saprant KCK (xo-

ACCHOE WICCH 3AMCHUAN NBUKCH C IEPERTHHLIM TTOKPBITHEM), 4 C JRYYX |
AEMORTHPORATH K20HHL H HCNOTHR30BATY And OBYUeHHs TIPEANYCKD- |

BHIM ONEPRWAM. KDOME TOIG, ROCTYILIH CAMOIICTELI-yBneps «KomMe-
Tois MuF-15C/IK, na KOTOPUIX OTPABATHIBMIOC, ITARE/ICHHL,

C Miepaa, [ Monacyeaies €Y npuounmeimes [HKETs ANKHER 0 woficrum denauaa CECF « 5 Moroz, 5. Popsusich St Lonp Hange ang Maval A ation rmissiless

places, featured a lack of riveted juints required by the drawings
or slackened skin, The missiles were considered not to call for a
corrosion-resisting coat and this resulted in many rust damaged
details and assics. Sometimes the fitting units mismatched up
to 10-20 mm from theorctical axes, making product assembly
impossible.

A huge amount of work was carried out hy the plant
Icadership, led by the director 8. 1 Belifovsky since early 1952,
to have production improved. This included both technological
and industrial engineering measurcs. For instance the magne-
sium casting section was separated for independent operation
(earlier it was a part of aluminum alloys bay), vielding material
charucteristics stability and increasing its purity. The central
plant laboratory established in 1933 was to provide the strictest
materials incoming control,

Li-2 and MiG-9 derived flying tabs and four «Ks aircrafi-
analogues were built together with KB-1 and LI to develop the
flight control system. The <Ko aiccralt differed from (he standard
missile in having a cockpit in place of a warhead, landing gear
and (laps. A wide-ranging test programnie incorporating ground
and vital air firing from a Tu-4 bomber was begun on 4 January
1951 making the first «analogue» flight in the hands of Amet-
Chan Sultan.

4 guided version was first flown in 1952 but unsuccessfully,
However the system was upgraded and, after the completion of
Official trials, the new weapon’s seriul production was begun
in the same year. OKB-155 staff received an award from Stalin
premium far the creation of the «Kometa» system.

K5-1 missile serial production was begun at * 1 plant in
Ivan’kavo. The plant received # 256 to subordinate Aviation
Industry Ministry an 2 Junc 1953, Ivan'kovo township became
a part of the Moscow region on 2 May 1958 and it was joined to
Dubna town on 13 December 1960, These cvents resulted in
casicr recruitment of young specialist graduates from aviation
institutes to solve staff problems due to expanding production.

Serial K§-1 missiles possessed RD-500K turbojets. These were
standard aviation RD-300 engines, which had passed overhaul
after their operational life finished. Accordingly, as the produc-
lion rate rosc, the missiles became fitted with new RD-500Ks,
the difference being in the chipper materials employment where
it was possible.

The first missile carricrs were planned for use against US Navy
ships fighting in Korea, but there weren’t enough aircrafl
prepared and crews trained at that time. Training squadron * 27
was only set up within the Black Sca Fleet Air Forces in June
1933 124 TBAP DD, created on the basis of the squadron in the
autumn of 1955 possessed a dozen of the Tu-4 K8, 8 Tu-4 and
other atrcraft. Later this was named MTAP DD. The sccond regi-
ment rearmed with missile carricrs was $ MTAP DD of the Black
Sea Fleet. These regiments received about 30 Tu-4K aireruft,

The «Kometa-M»> missile weapon system cntered service with
Soviet Naval Aviation in 1954. The 124 TBAP became the train-
ing, cvaluatian, tactical and systems development unit, The <Ko
aircraft-analogues took part in the process. Some of them were
repuilt into the «KSK» version in 1953. This had a wooden skid
in place of conventional landing gear. A pair lost cockpits ta be
prestart operations craining aids. Besides, special MiG-15 SDK
acroplanes were delivered, o be employed as test-beds for

- «Kometae guidance development,

The Tu- 16 K8 missile carrier version set on trials in 1934. The
conversion included the installation of BD-187 underwing adap-
ters and the <Kometa-N» radar placed in the bomb bay The
MiG-17 SDK aircraft was built to have a new missile system
evaluated. The top crew of 88 MTAP of the Black Sea Fleer carried
vut the launch from a Tu-16 KS in December 1957, These aiccratt
were initially allocated to regiments of the Black Scu Fleet
aviation and then o the Northern and Pacific Fleets.

13



1:48

Camonsr-annncr «Ks [K-1)
sKr [K-1) anslogus-sircraft

Camoner-snanor «K» na gepxavans Ef-KC noowrenn Ty-4
«Kv analogus-aireraft under Tu- carcler's BD-KB lsunch rack

Camoner-shanor «Kx (K-4) ¢ gamoHTwposansol xabunoh nxncra
«K» (M-4) snalogus-aircraft without cockpit

—

Camaner-cxapag KC-4 xKometsr %-x nopssix capuil i gepxarane ER-187 wocurans Ty-1BKEC
The first K&-1 missils under BO-187 [suncher of the Tu-1BKS carrier

14
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1:72

Camoner-chapag KC-1 «Kometas nayguux copwi
K5-1 missile of the last productianal batchas

_'

B 1954 . rayanMCh HCMBITAHKA PEARTHBHOTD pakeTokocLa Ty-16KC.
01 62308010 BAPHAHTA OH OTNHYANCA NOIKPBUIBEBEIMH JEPAKATCIAMK
Bl1-187 # PIIC «Komera-H», yeranosneHuO# B fombooTcexe. Ina or-
paboTKH HOBOT DAKETHOM CUCTEMB BBl CO3LAH CaMoneT-nybiep
Mul-17CIK. B aexaBpe 1957 r. nepebi¥t CTPOEBOMH 3XKMNAXK KOMAHAN-
pa 88-ro MTATI 10 npoussen nyck pakersl ¢ Gopra Ty-16KC. Canmone-
THE 3TOFQ THRA NEPBLIMH IOCTYITHAM B Y2CTH ABHALAA YEPHOMOPCKO-
1o, 2 3atem Ceseproro M ThxookeaHckoro $roTos.

B xoge ebinycka cHapag KC-1 MOmEPHM3UPOR2NCA C y4aCTHEM
OKB-135, ero punmana B JySue u 3a80aa Ne 256. Tak nosBIICA Bapy-
KT C PATHONCKAIIHOHHBIM BEICOTOMEPOM BMECTO aHeponzHoro. B
1958 I Ka M3RENUAX ¢ ZOpABOTAHHOM cucTeMoH yrpasnenng u TCH
AAN6HOCTS MYCKA HAr0AaPA NOBLIIEHHID YCTOAYMBOCTH 3aXBATA BO3-
pocaa ¢ 90 go 130 kM, B JatbHeieM y3anoce ONMYCTHTh HAKHIOK
TPAHHLY MYCKa J0 2 KM, 3 BEPXHION NOAHATE 40 7 KM, HO HA NPAKTHKE
HCTIOAB30BANCA TOMBKO NYCK € MATBIX BRICOT.

OpHKM M3 HEAOCTATKOB CHCTEMBE «KomeTas Brina ee mogsep-
HEHHOCT JEACTBUIO PATHOTIOMEX, KAK HABEEHHBIX TPOTHBHUKOM, TAK
H BOSHUKAIONIMX OT B3AHMOZENCTBHA KAHANOE HABCAEHUA NDY OJHO-
BPEMEHHOM TTYCKE HECKOJIBKHX CHAPRIOB. B 1961 1. moasHaack nome-
X03AMHIEHHAA ANTAPATYPE, KOTOPAA CTABMMACE KAK H3 BHOBb IOCTAB-
MeMBie, TAK H HA PeMOHTHpYIOmuecs cHapaas KC-1. Paxera KC-1
OK43LAACE UPEIBRIYANHO YIAYHOH H COCTOANA HA BOOPYKEHNH ABUI-
uiH BM® CCCP 0 ceMUAeCATHIX TOEOB, KOUa NOCNEARHE CaMOIETH
Ty-16KC 61 OCHAIEHB! HOBbIM KOMIEKCOM PAKETHOTO BOOPYXKeE-
uKa K11-16. acTe MalmH 3TOMD THNA HOAYIHITH TIEPEXOAHKE GaAKH
non BA-187, Ha KOTOPSIE MOKHO BLLTO NOMBEIHBATE 2BHAGOMObI. Be-
POATHOCTE NON2AaHuA B tenb YP KC-1 B oTaenbHeIe TEPHOAB ACCTH-
rana 80% 8 npocTod 1 G0% B CIOMHONK NOMEXOBoN oBCTanoBKe, Ha
Bage camoneTa-cHapaaa KC-1 GlnH co3maHB! cucTeMa Beperoaoi obo-
poust «Conkar, PPOHTOBAT KpbinaTag pakera PKP-1 (KC-7) v cucre-
M2 PAKETHOTO OpyxHa Aaq GockblX kopabned KCC «Crpenas (C-2). Ha
Base camoneta-aybnepa CIIK-5 65112 NOCTPOEHA ONEITHAS «JETAIONLAS
6oMbas masemuore ctapra CAIK-7. KpoMe ToTo, B HHTEpecax [IBO u
BM® 70 BOCMHACCATHX FOJOB HCIOABICBANACH DAKETA-MULEHE
KPM-1. Ee Hockrenenm cran camoner Ty-10KPM.

Being produced seriaily, the KS-1 missile was constantly under
going upgrades with the participation of OKB-155, its Dubna
branch and the plant # 256. Thus 2 version fitted with a radio
altimeter in place of an obsolete aneroid one appeared. In 1958
improved guidance and search systems increased flight range
from 90 km to 130 km thanks to improved target locking
stability. Later on the missile could be used in an altitude range
from lower level of 2 km to upper one of 7 km bur in practice
only low level firing was usually performed.

The «Kometa» system had a drawback of being susceptibie to
radio countermeasures and noise. The latter were generated by
the guidance channels' interaction during the firing of several
missiles simultanecusly. Overhauled and new missiles acquired
noise immune equipment after 1961, The KS-1 turned out to be
very successful and was in service with Soviet Naval Aviation
until the 1970s, when the last Tu-16 KS received the K11-16
missile weapon complex. Some of the aircraft possessed
adaptors for the BD-187 [aunchers ta carry bombs beneath the
wing. The K3-1 could achieve a target success rate of 80% in
easy jamming envircnments and 60% in complicated ones, The
K$-1 became progenitor of the «Sopkas (Knoll) coastal defense
system, the FKR-1 (KS-7) ground platform missile and K58
«Strelas (Arrow} (5-2) naval missile weapon system. The
experimental ground launch SDK-7 «flying bombe was creajed
from the SDK-5 aircraft. Furthermore, Soviet Air Defense and
Navy employed the KRM-1 missile-target, being conveyed by the
Tu-16KRM aircraft until 1980s.

25 Tu-16 KS missile carricrs were delivered to Indonesia to
be used by the 41% and 42" squadrons of the national air forces.
Being watched near Singapore coasts even they were widely used
for different duties in the war against Malaysia, but the crews,
didn’t gain significant success. The break in relations between
the USSR and Indonesia led to the spare parts absence and the
Tu-16K5§ was grounded.

£ Wopoa € Nontyepsy 1¥Npaenaaspse PB+ETH fBRb-A M MIDCKOR BBwaLM CCCPE « 5. Moroz, S. Popsusnch «Somet Loog Flange and Navel Aviation missiless 1 5
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4 Onuitheia Ty-4K ¢ camoneramu «K» no
Kpeinom (ananor «KC»). @oro w3 mysel
¥ykoeckoro
Experimental Tu-4K with «K» aircraft
(KS analogue) beneath the wing. (Phot
from N.E. Zhukovsky museum)

¥ KC-1. ®oro C. Mopoza
¥ KS-1. (S. Moroz)

. @oro C. Moposa
KS-1. (5. Moroz)

KC-1. W3 apxuea pepakunm
KS-1. (Editorial archives)

KC-1 Ha tpancnoprupoBo4Hoit
Tenexxe. M3 apxusa pegaxumumn
KS-1 at service cart. (Editorial
archives)




Ha canwe ywpame oboznaveHsb!:

DEHBPYXEHHE UBNW W B3RTME BE Ha conpoaoxdeHie PIC K-IM wocktena, 3anyck
QBWIATENA ¥ DTURMKA CAMGNETa-CHAPAAA;

BBO{ CAMONETA-CHIPAAA B y3kuA nyd PTG RpOrpamMmisy MEXGHAIMOM ETONUAOTE;
NOREY HE MEDPLUBEDH BLICDTE ND G3POMETAM-ECKOMY BLICOTIMEDY,

CHUXEHHE N0 BHICDTR 400 M,

33¥E3T DTPaeHHOro curuana PTIC K-IM ocuTenanonyaxktheHsa PTCH K-IM camoneTta-
cHagRLa. Mepexun Ha RONYAKTMEHDE GaMDKIBEBHUE,
B FIMKAPDBEHME HA LUENE M NDAPLIB BY KOWTEKTHEM B3psiBatenem. JTEOROT HocHTENs

py

oo 3 na

Drewing key:

1 target detectien, s tracking bepinning by K-Ih carrier's radar. missile engine start
and missilz refease;

2 missile gnters narrow radar beam by the autopilot programming mechanism:

cruise altitude flight by anerid altimeter: i
400 m level descent;

missile’s K-#M semiactive seeker engages K-IM carcier's radar reflectad signal.
Serniactive selfaming mode transition;

B dive to a target and the warhead explosion by cantact fuse. The platiorm turns back.

LU |

Cxema

cHapraa KC-1 K
K&-1 «Kometax migsile guidance diagram

|

B cepeanne 1961 . 25 camoaeron Ty-16KC Gl HOCTARICHN B
HugoHesno, TAe 01K NOCTYRHAM B 41-10 U 42-10 3CKAIPHIEK NAUMO-
HaawHeix BBC. OHH MHPOKO WCNOMIE30BAAHCE B BORHE © Manaiaues,
HX BHAETH paxke y Beperos CHHIanypa, Ho 0Co6bIX YCIIEKOB HE JKHIIA-
& e goctnran. [locae paapelsa oriomenus ¢ CCCP axcnvatayms
HnaoHe3HickRx Ty-16KC npexpaTMiach H3-3a OTCYTCTIMY JAMYACTER,

K wauaay emecTHaHEBHOR» BOMHEL 1967 1 20 Ty-16KC uMenocs y
Erunta. ATaka H3paUALTAH 33CTAN MX HA 29POAPOME, TAE BCE OIiM OblnH
YHUUTOREHbL

CAMOJIET-CHAPAL X-20

B MapTe 1954 I Ha4an0Ch NPOEKTHPOBHME NepBol 8 CCCP crpa-
TETHYECKOA ABBALNONTION CUCTEMB PAXCTHONO ODYRHMA ¢KoMeTa-20»

{K-20). Tonosrwiy npempuatied ctato OKB-156 (Hockreas Ha Gase |

camonera Ty-035), camoneT-cHapay paspadarusano OKB-159, 2 cucre-
Wy ynpabieHds — KB-1 Munobuiemanna, xotopoe ¢ 1953 11 noarmaz-
1sn BM. Hlabarios,

Beaynum koncTpykTopoM no X-20 cran MM, Tvpesuu. B coafatiun
CaMOAETA-CHAPAAA BBLT HCITOMBIORAH ONBIT NEPBEX CEEPXIBVEOBLIX
uctpebutenet Mul-19, H-7 w apyrux. [IpoekTRPYEMOE M3TEMME co-
XPAHHAO WX KOMIOHOBKY. B K3YecTse CHAOROH YCTAHOBKH HCIIOABI0-
BANA HOBEAWHA TYPOOPEAKTHRHEN ABuraTeas AJl-70. Kak u Ha ca-
MOAETAX TOTO MEPHOLA, HA HOBOM M3NENWH HANITH PHMCHCHHE C2-
MbIE COBDEMEHHEIC MATEPHAMN, B TOM YHCIE RRICOKONPOYHHIA L1k0-

urHneBbl cmaas B-95, Maruuenoe autee MNI-3, capusaguue ano-

MHRUEBNIE CILTaRE! AMT-3 1 6. OCBOEHHE IPOLECE CBAPKM ITHX CILTA-
BOB NMO3IBOMHAO CHH3HTH MACCY M3ZEMA, OTKA3aBINUCE OT NQUMEHE-
Hug CTaMM B KOHCTPYKIHH CaMOro COBEMHOIO TOIHEBHOTO 62k,

C npoM3BOACTROM BAKCB CRA3AHC TAIKE COZAAHHE HORBIX TCXHO-
MOTHA BITOTORICHHA CNOXHAIY KOHCTPYKI[MIA H3 TOILIHBO-CTOMKOH
pesunibl HO-08 W Tkanu-apmatypst AKP, 414 wero npusena-mucs coop-
HHE NYAHCONR W BAKYYMHLIE BYNKIHM3IALMOHHBIE KOTIB, C BHICOKOH
TOYHOCTBIO BEYIEPRHBABIIHE Paboune TeMIepaTypsl. Boasiuyio paboTy
NPHULIOCH MPOBECTH NPH OTPABOTKE KPYITHOTAHADHTHOTD MATHHCBOTO

Egypt had had twenty Tu-16KS$ by the beginning of the «Six
Day» War but Isracli AF succeeded in destroying all of them on
the ground.

X-20 MISSILE

The «Kometa-20»> (K-20) project, the first strategic airborne
missile in the USSR, was begun in March 1954, OKB-156 became
the project’s lead manager (Tu-95 dcrived carrier), OKB-153
created the missile, and the control system was produced by
KB-1 of the General Machine Building Ministry guided by
V. M. Shabanov since 1953,

The X-20's leading designer was M. 1. Gurevich. Experience
with the MiG-19, I-7 and other early supcrsonic fighters was
used in the creation of a missile which retained their hasic
layout. The power plant incorporated the most advanced AL-7F
turbojet. Similar to those contemporary aircraft, the most
modern malerials were introduced to build the new product.
These were V-95 very strong duralumin, ML-5 magnesium glloy,
AMG-3 and AMG-6 wcldable aluminum. Being the biggest
structural part, the fuel tank was constructed without steel
components, thus reducing missile weight thanks to the
mastering of new 2lloy welding techniques. The tank's
production yielded new technologies where assembly punches
and vacuum vulcanization pans at precisely observed operating
temperatures were employed to produce complex KO-68 fuel-
resistant rubber and AKR fiberglass items. A large amount of
work was carried out in introducing large dimension magnesium
castings and big (up to 8 mm) diameter rivets impact riveting.

Initialiy a preprogrammed autopilot based control system was
supposed (o be fitted, but the missile later received YaR radio
command equipment and YaK autopilot. RDS-6 {product 4s)
cxplosives with thermonuclear amplification were projected o
be the warhead. The charge having 400 kt of trinitratoluene
equivalent was designed in KB-1 of MSM. This had 2 number of
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Hy cxemn uwppamn aboanaueni:

1 NONYYEHME KDOPRAHET UENH W MYCK CHAPSAE,

2 BuiflaYd NPOrpaMMHLIM YETPOACTEOM dBTonMnoTa A koMakds K1 Ha 46-A cakyrpe Ha
REPEECA CHAPAZA B KAl pMPDBIHKE,

3 webop suicoTe 15000 M, BLGAYE NPOrPaMMHGIM YCTPORCTEOM KOManasl K2 Ha PE1-R
CeXYHOB Ha MEPSBON B rUPHICHT. AaBTOHDMMBIA NDNET, YIPABNEHWS OT ABTONWNOTA;

4 33XBAT UENM W CHEPANS PEOMOMETDMYECKEA CHGTEMOR A1 HocHTens,

KOMEHAA K3 D NepexDAR Ha YNPBEREHKE ND CUrHANIM & HOCHTEAR ND METORY KOCTABLIEACA

DANEHOGTHE [CM. CKEMY), NPHEM QUCKDETHBIX YRPSBNAK LAY MMIYNBCDE G S0PTA HOCHTENA,

NPEKPELERAE KOMAKEHOTD HaseneHus 38 100-150 kv go yenw, o1s000T HOCUTENR,

6 KkoMBHRE K& M3 Nepest CHEPRNE B RAKAPOBIHWE NO yrRoM 70 rpag.

7 noppeie BY Ha BeicoTe 3-4 kM. Mpis NyCke CHAPANA B PEXMME P3AHONOKALMAT OYLENKa
NPOMAEDAATCA TONLKO NOGME 34XEaTE LENM GueTemon A ocuTena. Mpe 370M MoBbIWE-
BTCA TOMHOCTb, HO YMEHLLUBRTER MAHWMENEHOE DECCTOAHWE OO YAMM,

Drawing key:

1 targst position determination and missile launch;

2 Yalautopilot programming device outputs spullupk K1 command far 46% second: !

3 15000 m altitude reached. Pragramming device outputs tharizontal flights K2 commend
after 221 secunds of flight. Independant flight. Missile contral is provided by autepilat;

9 1arget and the missile are locked by YaD carrier’s radiometry system;

5 K3 command is output to provide flight contrel with carrier's signals ageording to
aremnaining range# method (see next diagram]. Discrete control impulses input from
the carrier. Command guidance is stoppad at 100-150 km target distance. The carrier
turns back; v

K4 command is output to have the missile dived at 70° angle;

7 warhead explesion at 3-4 km altitude. f the missile is launched in ¢radiclocations mode
it i released having target locked with Yalt carrier's systam only. It increases firing
accuracy, but reduces target distance.

e L e = —

Cxema HaBaREHNA caMonara-cHapana X-20 & PEXUMAX sHABNTALMAE
X-20 missile guidanca In snavigations modes

NUTLS W IPECCOBOH KIENKH 33KnenkaMy SONBIICTO ZMAMETPd ~ A0
8 MM

Ha HavaneHoM 3Tane NpeAIORaranoch IPHMEHHTE CHCTEMY YipaL-
NEHUA B BHAE IPOTDAMMUPYEMOTC ABTONHAOTA, OHAKY, B KOHUE KOH-
1108, CAMONET-CHAPAN NOAYYHA PAAHOKOMInAHYI annapatypy AP u
asTonuaoT AK. B kagccrse BY 6wt npepnoxed 3apaa ¢ repmosaep-
HHM ychnenneM BIC-6¢ (u3a. 6¢), MomHocTsio 400 kr T3, paspato-
TaHHbIM B KB-11 MCM. On HMen paf SKCONYaTAMHOHHEX OTpaHHYE-
HHA, OBYCAOBMEHHBIX HECOBEPIIEHHOMN «CIOUCTO!H» KOMIIQHOBKOIL

Bechofi 1955 1. sapon Ne 18 MAIT Hauan nepepenky geyx Ty-95 B
PAKETOHOCLEL Ha HMX CMOHTHDOBATH DAAHOMCTPHYECKYID CTAHIHIG
ynpaknenus A7, Ganounri gepxatens BJ-206, koropsii aia mycka
PAKeTh! BRUBATAICA BHH3, CHCTEMY NPOBEDKH ANNADATYPH W 3411YCKA
ABHIaTEs, 3 TAKKE BAK AR MYCKOBOTO TOIUIMBA CHapAna, Prosenax-
Hble B3KK HOCHTEN YaCTHHO GLUIH AEMOBTHDOBAHEI HIH TIEPEXKOMIO-
HOBAHB], MAMMHY OBETYMIN 32 CHET CHATHA 6OMBAPIHPOBOYHOIO U
YACTH HABUTANHOHHOrO 0fopyaobakna. 1 aueapd 1956 © nepait
onbTHa T-05K BBIDCT HA MCUBITAHYA,

Hng otpaboTkn cucrems HasegeHud 8 OKB-155 6piao nepe-
060pyA0BaHO 4 camoneta MuT-19. lepere gsa — CM-20/1 n CM-20/11
NPEAHASHAYANNCD 473 ONpoBoBatuA CPEACTE MONBECKH, 3aMyCKa ABR-
raTend ¥ ANMAPATYPL YNPABICHHA HENOCPEACTBCHHO BO B3AHMO-
ACHCTBHM C HOCHTEREM, ORH MMENH CHCTEMY MOJBCCKH H MOTAM CTap-
Toears ¢ Gopra Ty-25K. Tlepeui crapr CM-20/1 ¢ Gopra HocHrens
BENOAHKA AMeT-XaH Cyntad ocersio 1956 1. Ha CM-20, B 4acTHOCTH,
Brina pemena npobnema 3anycka ABHFATCACH NOCAE AAHTENBHOTS NIC-
7cTa Ha BOABWOH BHICOTE €O 3HAYMTEABHEIM REPECIIBKICHHEM CH-
nososi yeranoskn. Camontetsl CM-K/1 w CM-K/2 npeanasnauannce ana
IOCTHPOBKH CUCTEMbE YIDABNCHHA MIACTHA M CTAPTORANH C 3EMIH,
BXOAA B Y4 CTAHLMH Al cCaMOCTOITENBHO,
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operational limits because of its «stratiform» fayout imper
fections.

The plant * 18 of MAP began converting 4 pair of Tu-955 int
missile carriers in the spring of 1955, The conversion include
the installation of YaD radiometry management station, BD-20
beam adopter being moved downwards for missile launching
equipment checking 2nd the engine starting system and startin
fuel rank for missile’s power plant. Fuselage fuel tanks wer
removed partially or possessed another layout, The aircraf
acquired weight reductions via the partial removal of bombard
ment and navigation equipment. The first experimental Tu-95)
began evaluaticns on 1 January 1956.

QKB-155 reequipped 4 MiG-19 aircraft to assist developmen
of the guidance system. The first pair was the SM-20/1 an
SM-20/11 1o be used for suspension aids, engine starting ane
control equipment evaluation directly with the Tu-95
interaction. These were fitted with suspension system and hae
a launch capability right from the carrier. The SM-20/1’s maider
flight from the missile carrier board was in the hands of Amet
Chan Sultan in the autumn of 1936. The SM-20 enabled, i
particular, to have high altitude start problems with overcoole
engines solved. The SM-K/1 and SM-K/2 were intended for the
adjustment of the product’s guidance system and conventiona.
ground takeoffs were carried cut in order to approach the Yal
station beam by themselves.

The first real K-20 (X-20) missile trials were begun on
17 March 1958. They revealed some problems. The missik
originally yielded disappointing results, exhibiting insufficien
range and firing accuracy due to the overweight warhead and
guidance equipment units. The design house answered by
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P KC-1 nop xpbinom Ty-16,
W3 apxusa pepakunm
KS-1 cruise missiles beneath
a Tu-16 wing. (Editorial archives)

¥V Myck KC-1. N3 apxuea pepaxyum
KS-1 missile launch. (Editorial
archives)

Mopsecka X-20M nop Ty-95KM.
@oto w3 apxuea C. Moncyesuya
X-20 missile suspending under
Tu-95KM aircraft. (S. Popsuevich
archives)

Tonnuexsiit orcex X-20. @oro C. Mopoaa
X-20 fuel compartment. (S. Moroz)

<«  Pakera X-20-M nop camonetom Ty-95K. W3 apxusa pegakiyuu
X-20M missiles beneath Tu-85 aircraft. (Editorial archives)

C. Mopaz, C. Moncyesny &Y npaannemiie pakeTs: fansHed w wopckod aawauw CCCPs « 5 Moroz, 5. Popsuevich «Soviet Long Range and Maval Aviation missiless 1 l)



Ha cxeme yucppamu oBoanavensi:

1 xanan A01-1 (gnuwa sonkst 10 cM) papuomeTpuyeckod cTaHumn R[] HocuTens
COMPOBOXABET Uenb, ONPEABNAR 83UMYT M faNLHOCTL A0 Hee, kanan AN1-2 (anuHa
BOMHLI 3 CM) CONPOBOXAAET CHAPAN, OTKNOHUBLLWACA OT KYPCA;

2 annapatypa AP n COQ-57 cHapana npuHumaet 3-cm curHan xauana A01-2 u
hOpMUpYET OTBETHLIA 2-CM CUTHaN C 38[8PXKOM, KOTODbIA NPMHUMAETCA HE HOCUTENE.
OnepaTop COBMELIABT OTMETKM OT UENM M CHBPAQA, BLIMUCMTEN, ONPefenss yron
MEX[y HBNPABNEHWAMM HA LENb M HE PaKeTy, OPMUPYET YNPEBNAIOWMA MMIYNLE,
W3MeHAWMA TpaekTopuio pakers. OH npunuMaeTca annapatypon AP cHapaps,
y TCA W nepepaeTca Ha astonunot AK, koTopwid nponasoguT TpeGyemoe
OTKNOHEHWE DYNed;

3 crapan X-208bix0fMT Ha Kypc BCTREuM U Ha paccTosHMn 100-150 kM ot pacuerHol
TOYKM KOMBHOHOE HBBEIEHHE OTKNIOMBETCA.

Drawing key:

1 YaD carrier's radiometry station YaD1-1 channel (wave length is 10 cm) carriers out
target tracking with its azimuth and distance determination. YaD1-2 channel (wave
length is 3 cm] performs deflected from direction missile tracking.

2 YaR and SOD-57 missile’s equipment receives 3 cm signal of YaD1-2 channel and
generates delayed 2 cm signal to answer. The latter is received by the carrier. Opera-
tor matches target and missiles marks. Having determined bearing an the target to
bearing of missile angle, computer generates control impulse to provide changed missile
trajectory. This is input to missile’s YaR equipment to be amplified and transmitted to
YaK autopilot. The latter carries out required control surfaces movement.

3 X-20 missile gets target contact direction. Command guidance is turned off at 100-
150 km range from point of destination.

Cxema Hasepenun camoneta-cHapaga X-20 no merofy woctaswedca AansHOCTHY
X-20 missile guidance according to sremaining ranges method

17 mapra 1958 rojia HAYAIMCh HCITHITAHKA HATYPHOTO cHapsaa K-20
(X-20). Onn nponuty He 6€3 NPO6/IEM, B YACTHOCTH NEPBBII MYCK OKa-
3A1CA HEYIAYHBIM, AAJIBHOCTb H TOYHOCTb MOAYYHAHCH 3HAYHTEIbHO
HIKE 3a1aHHbIX. OT4acTn npuyuHOi nagenus JITX 6bu10 TO, YTO Mac-
ca BY u 6710K0B cHCTEMBI HABEEHHA NPEBBICHNA TMMHTHL [10 peayb-
TATAM MCNIBITAHKHA 6bUT PACIIMPEH BO3AYX03260PHHK, U3MEHEHO pe-
AKTHBHOEC COIUIO H nopaﬁo‘rana CHCTEMA 3AMYCKa JIBUTaTeNs,

C 15 okra6pa 1958 no 1 Hoa6ps 1959 . npouuiu focyaapcTBeHHbIE
HCIBITAHUA CHCTEMBL B HX paMkax mposenu 16 myckos, U3 KOTOPBIX
11 npu3HWIM yCnemHbMH, X0 (PAKTHYECKH TPEOOBAHUA 110 TOYHO-
CTH BBIONHEHE! HEGBUTH. KpOME TOro, He MCIBLITHIBAIACH B3PHIBATEIN
CBY. B cBa3u ¢ 31um 16 1 23 MapTa npoBesH euie 3 nycka u 9 ceHrso-
pa 1960 r. cucrema K-20 (¢ Havana 60-x IT. 6bU1 BBEACH TEPMHH «aBHA-
LIMOHHO-PAKETHBIA KOMILIEKCY) ObL1A MPUHATA HA BOOPYKEHHE.

Brinyck X-20 BHayasie 1aHUPOBAIM Pa3BEPHYTh Ha 3aBoje B Jly6-
HE, O/IHAKO OH GbU/1 3arPYKEH OMBITHBIM NPOH3BOACTBOM, H TAM 110CT-
POH/IH TONBKO MEPBHIE CEPHH H3AEUA, 3ATEM CTPOHUTh CAMOJIET-CHA-
PAL XOTEJH HA CTONUYHOM 3aBofie Ne 23, ryie 3apepianach noCTpoiika
Gombapauposumukos 3M. B koHLle KOHLOB, Tpou3BoAcTBo X-20 6610
passepHyTo Ha 3asojie Ne 86 B Taranpore. [TepBOHAYAIBHO MO CYILiE-
CTBYIOUMM HOPMaM nojyiepkusanca 6oesanac u3 apyx X-20 Ha Kax-
aviit Ty-95K, a B nocaeHue rofst skCruyataun — no ogHomy. Mocne
PEIIEHHA PAfia BONPOCOB, CBA3AHHBIX C obecrneyeHHeM KavyecTsa ce-
puitort npoftykimun, OKB-155 3a coananue camonera-cHapsaa X-20
66110 HarpaxaeHo JIeHHHCKOM npemueii 32 1963 &

Cepuiinas pakera, Haspannan X-20M, 6bu1a ocHauena Gonee cosep-
MEHHON JABYXCTYNEHYaTON TepMosiaepHoii BY u3m. 371 MOIHOCTBIO
3 Mr TD (2,9 Mr no gansbM nensrranuit 610,57 1),

29 asrycra 1959 r. nepsrie cepuithsie pakerosocust Ty-95K npu-
6sUIH Ha aBuabasy Yaun, Mmu Hauan nepesoopyxatses 1006 TBAIT
106-#t TBAZ JIA. 3atem Ty-95K nonyuwm 1226-# nonk (79-s TBAJL), a

20

extending the engine air intake, redesigning the jet nozzle ani
improving the engine starting system.

Official trials of the system were conducted from 15 Octobe
1958 until 1 November 1959 and included 16 launches. 11 ¢
them proved successful in spite of insufficient firing accurac
Furthermore, the SBCh fuzes weren't tested. Thus three mon
launches were carried out on 16 and 23 March 1960 and th
K-20 system entered service on 9 September 1960 («aviation
missile complex» designation was adopted in the early 1960s)

The X-20 serial production was due to begin at Dubna plani
but significant experimental production congestion didn’t allov
it. Initial batches only were built there. Later missile deliven
was due to be provided by finishing 3M bombers building a
Moscow plant # 23. At long last X-20 production was set up ir
Taganrog at the plant # 86. Firstly, according to existing
requirements, each Tu-95 K featured a pair of X-20s as payload
but this was reduced down to one missile in last service years
Having solved a number of serial production quality tasks OKB-
155 was awarded Lenin premium of 1963 for the creation of
the X-20 missile.

Named X-20M, the serial missile was fitted with the prod
37d 3-Mt of trinitrotoluene equivalent advanced double-stage
thermonuclear warhead (2,9 Mt in accordance with the
evaluations data of 6.10.57). The first Tu-95K carriers arrived to
Uzin airbase on 29 August 1959. They were allocated to 1006
TBAP of 106 TBAD DA. Later, being 106 TBAD units 182 Guard
Red Banner Sevastopol-Berlin TBAP and 409 TBAP as well as
1226 air regiment of 79 TBAD accepted the Tu-95K. A total of
40 Tu-95K was produced and further, 25 of them were equipped
with refueling probes to be designated the Tu-95KD. There were
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Camensr-anancr GM-20/11 va nopsecxs nog anemusm Ty-95K
$M-20/1l snalcgue gircreft bonsath the experimental Tu-95K

l:l

o i

et

= =
—
f 5y
I 1 0
= ‘m| -
Y E L 1 i l 1 ] X 1 1 ¥ 1 ‘l :r
in 1 £ ! iy 1 1 |
o Ty M S F =
~— L - T - o L
S
—
1 7
f )
= e || S—— ;

4
7

/]

(1] e 0 o0 o0

Ha exema ywibpamu pECIHALOH:

ceapxagyxosod NBJ;

Bak Na 1 [kepocwH T-1. TC-1, 1380 n);

apasykosod NBM;

oTcex BY;

Enexn saTonwngTa AK;

Gax Me 2 (2100 n);

iax Ne 4 (2 no 230 n;

TypiopeaxTHEHLA 0BHraTans AN-7 DK,

Gax N 5 (2 no 530 n);

10 6Gnuea annapatypet AP;

11 aHTenHs cTangue COQ-57;

12 aHTeHNS CTARLHA RE:

13 Ganounuit fepxatens B1-206, npw nycka anycxeTca Ho 950 mw;
14 Gax nyCxoB0re TONDMBA CAMOAETS-CHaPANa (Senaud B-70)

B~ MR N

O

Camcner-caapsn X-20M napuaix cepwh Ha nofinecxs nof Ty=95K, KoMnoHosounan cxema
The first batches X-20M missile auspenglon cutaway. The carrisr ia Tu-85 aircraft

Drawing key:

supersonic Pitot tubs;

#1 fusl tank [T-1, TS-1, fuel 1390 1)

subsanic Pitat mast;

warhead compartment;

‘Yak autopilot units;

#2 fuel tank (2100 1);

#4 fuel tank [a pair by 250 )

AL-7FK turbpjet;

#5 fuel tank {a pair by S501);

10 YaR equipment units,

11 500-57 station aerial;

12 YaR station aerial:

13 80-206 launcher. k. is moved down 950 mm in the missile start;
14 missile engine ignitinn fuel reservoir {B-70 petrol],

W0~ M b I -

Take 182-iF Teapreficxnit Kpacnoanamennnil Ceracrononscko-Gep-
nuHcku TBAIT 1 409-7 TBAITL, pxopaune 8 106-10 TBAIL Beero 6o
nocTpoeHo okono 40 camoneros Ty-95K, 2 3ateM 25 QCHAMEHHKIX
wraHrof aodanpasku Ty-O5KI. lna HMX TOCTORHHO MMenock 130 ¢a-
MOAETOB-CHAPAKOB X-20M, 2 B xpanmnumax PTB Haxogumocs Takoe
XK KONHYECTBO BOEBRIX WACTE.

Baauane cucrema K-20 npeaHasiiayanace JIA HAHECEHMH OTBET-
HOTO YAaP2 NO BIKHEAMNM CTPATErNIECKHM O6BEKTaM B IyBuHE Tep-
putopuu CLIA, Ho Hu3Kaa 3KCTYaTaLMOHHAA TEXHOAOTRYHOCTE (B
HAYANBHLIA IEPHON 3KCTYATAUMA CHCTEMBL HA OATOTORKY M HOf-
BECKY PakeThl TPEOGORAMOCE 22 4aca) ¥ KECTKAE OUPAHHUYCHHA N0 YC-
JOBUAM XPAHCHHA TEPMOAAEDHKX BY [epBOro MOKOJAEHHA CHEIAN0
HCBOSMORKHBIM BEAEHHE NOCTOAHHOTG HOEROIO NEHYDCTB2. B cB4ay ¢
3TUM (PYHKIMH OCHOBHOTO CPEACTRA AAEPHOTO POTHROACHCTEHA OTO-
LIVTH K B2nAHCTHYECKUM PakeTaM, a 2nd Ty-05K ocTanuch Henn, KoTo-
phle BEDKMBYT [IOCAE DAKETHOTO YARDA H 2BUAHOCHBIE FPYIINHPOBKH B
Oxeane. Tlo TpeboraHUy 3aKA3UMKA BLINH NPOREICHE! CHELMANLHEE
UCMHTAHKA, KOTOPHIE JOMKHE! O NOATBEDAMTh BOIMOKHOCTE T0-
paxenug AYT paketon X-20M. He cMOTpd Ha TO, 4TO YCNEX B TOAHOM
ofbeMe He 6811 AOCTHTHYT, PA3RepTHEBAHAC CucTeMnl K-20 npogomsa-

A6Ch. B 4ACTHOCTH HAMEYANOCE BHITYCTHTh MO,E[HC])H](EHHIO CaMOMIET
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130 X-20M missiles stored for these aircraft and the sam
quantity of spare parts were present in RTB store houses.

At beginning the K-20 system was intended for retaliator
strikes hitting strategic targets deep in US territory, Pos
serviceability (the missile preparing and fitting to bomb bay toe
22 hours during initial service period) and the strict limits ¢
the thermo-nuclear warheads storage conditions howere
severely hampered combat duty. Thus ICBMs were assigned th:
main nuclear counteraction role. However the Tu-95K wet
supposed to destroy surviving targets and seaborne carrier tasl
forces. According to the Customer order, special tests wen
undertaken to adapt the X-20M carrier for the seaborne role
Despite only the partial success, the K-20 system deploymen
was continued. The M-4 bomber version armed with the missil
was supposed to be created, but the project was abandone
because of the X-20M's huge dimensions,

Both the missile and carrier were being constantly deveiope
in service. The Tu-95 KD aircraft, featuring new equipment ga
the Tu-95 KM designation (the Tu-95 K-20 complex). Tht
X-20M's preparation time was reduced to four hours with missik

MESIOR oo



- o i o
L) R 2.3 r fb
3avannenHoid camoneT-cHapaa X~-20M na 17 PTH R HOUHON
i

Plated on service cart X-20M missile with plugs and covers

M-4, OCHALCHHYIO 3THM ODY:KHEM, HO M3-32 BO/BIINX PA3MEPOB Da-
KET:l 370 CAENATh HE YIAA0Ch.

Tlo x4y SECIUTYaTAUHM PAKETA W OCOBEHHO HOCHTEs IOCTOAHHO
coepueHCTBOBAAKCh, CamoneThl Ty-G5KI Obinn OCHALENE! HOBLIM
o60pynoBAHAEM M NORYYHIX HRHACKE Ty-95KM (kommnexc Ty-95K-20).
B xofie OCEOCHHA BPEMA TIOATOTOBKY PAKCTH OBIAO CHHKCHO 10 YETH-
PEX YACOE, H CYIMECTREHHO NOBLICHIACH €€ HAeXHOCTh. Ho ocTaea-
JIHCh ¥ HEAOCTATKH, B YACTHOCTH 2BTOCONPOBOKACHHE OBLIO HEVCTOR-
YHBHIM M HABENEHHE YaLIE BCETO BHIOMHANOCH BPY4YHYIO. KoManaHas
PAIHOAMEEA GhNA MOABEPKEHRA BOACHCTBHIO OPTAHHIOBIHHBIX No-
MEX, XOTA AMCPHKAHUB 2OATOE BDEMA CumTany, 9T0 X-20, KaK 1 ux
AGM-28, cCHAMEHA 3BTOHOMHON MHEPUMAIBHON CHCTEMON HABEAC-
HHA K HE NIPHMEHARK CPEACTBA PDB 13 4ACTOTAX KAHAIA HAREICHUK
crarugme A7

Ha 6ase cHapaaa X-20 nnasHpOBANIOChk CO3ATh BHICOTHYH) CBEPX-
IBYKOBYID MHIIEHD M-20, HO ITOMY NOMEMAN BHICOKAL CTOHMOCTh
H3ICTHA,

Jlo ceMMAECATBIX TOAOR CHAPRT X-20, COBEPMABUING [IOIET HA Bhi-

€oTe 15 KM € YHCIoM M=2 Bul1 TpyanOH neard gt [IBO. Ho ¢ moas- :
NeHHeM HCTpeGHTENE 4-10 11OKOIeHHA M HOBHX JPK o notepat

WAKCE! HA Npopbis Bpaxeckod TIBO. Ha pybewe BOCEMMIECATRIX TO-
aos cavoneTs Ty-05K HAWAAH OCHAIMATH PAKCTIIHM KOMIEKCOM K-
22 ¢ NOBLIIEHHBIMH X3DAKTCPHCTHEAMH, YTO GBINO 3aBEPIICHO B CC-
peaue 80-x Ir.

PAKETHI K-15 M C-601

B 1954 r 3 OKB-2-155 Hayannck NPOCKTHPOBANHE PakeTs! 3M40
DAR MANBIX DAKETHBIX KOpabnefi. PaboThl BOITNABHA [TABHAIR KOHCT-
pyxTop ®uanana Bepeatak, a 3CRMIHOE BDOEKTHPOBAHHE BbINOAHM-
an LH. Boroaw6eruit, M. Tanenepun, P11 Xadtkan, HM. Jlornios u
KH. CybBoTyy. BnocnecTsnn seayikM KOHCTPYKTOPOM TIG 3TOA TEME
cTan Tansnepun,

PaxeTa M3TOTABAWBARACH M3 MATEPMATOB, TPHMCHACMEIX B CAMO-
AETOCTPOCHUM — WIOMUHHCBEIX CTUTABOR AMI3, AMT6, 16T n 1120,
RETAPOBAHHOY CTanw 30XTCA # iepxaselomelt SU654.

CHAOBYIO YCTAHOBKY COCTARMIM ByXpexumisiit AP v chpace-
saemsit craprorsdt PITT. CucTeMa yNPAaBICHH BIAOYAIL ABTOINAOT,
BapOMETPHYECKHI BLICOTOMED, 4 TAKKE AKTHBHYIO PARHONOKALM-OH-
nyio TCH. 3o Gbina neprad caMocTodTeRHAd padoTa OKBZ-155. B ee
X0 BET DEWEH DAL CIOHKHRX TEXHONOTHEECKMX npobncy, Hanp-
MED_KDYTTHONZHENBHOE JIMThE «BBIKMMAHHEM». HAewo sToro merona
Bhckaszan cnenamnct u3 HUAT EC CreBakos, Ipmitoch npeoio-
RETL PEA TPYANOCTER ¢ KOHCTPYYMPOBANHEN YCTAHOBKH AMA REIKHMA-
HHY, OTAENEHHEM OTIHROK OT DOpPMBL M uX Tepmoodpadorkodt. [lng
obecneueHUd BHEAPEHMA STOMR POTPECCHBAGH TEXHOIOTHH B KPH-
THYECKHI MOMERT TNABHLIA MHKEHED 3280/ N2 256 101, Ulvker mog
CBOW OTRECTCTEEHHOCTD 3AMPETHA CAABATE PAKETH £ KACTIAHBIME KPhl-
ASAMK [0 33BEDIICHAS OTPABOTKH TEXHOAOTKH JMTh. Kpome Toro,
b1 AoBEACHR AC TPeGYEMOIO YPOBIIA HAACKHOCTH IKCTNYATALHA

€. Mopea, T, Monceesis CY QBEMReKE PEKETH D316 HER 1t MORCKed SRmaume CCCPY « S Moraz, 5. Popsuevich eSovier Long Renge end Naval Aviation missiess

© reliability increasing. Drawbacks remained however. For
| instance, the usual automatic tracking instability resulted

perforce in the necessity of manual guidance, The command
radio link was assigned for countermeasures, although the X-20
was considered for a long time by Americans to have indepen-
dent inertial guidance system similar to their AGM-28. Therefore
they didn't use ECM for the YaD station guidance channel
frequencies.

The M-20 high altitude supersonic target was due to be built
on the basis of the X-20 but the product project was halted
because of the very high price.

Flashing 15 km altitude at a speed of Mach 2, the X-20 missiie
was a difficult target for air defense until 1970s. As 4™ generation
fighters and advanced ADM’S emerged, the missile lost enemy
AD penetration capability. Modern K-22 missile complex
deliveries to fit the Tu-95K were started early in 19805 to be
complete in middle of the decade.

K-15 AND S-601 MISSILES

OKB-2-155 began intended for small missile ships the 3M40

| product imaging programme in 1954. The studies were led by

G. Ya. Bereznyak Chicf designer of the Branch dnd sketch
projection was perfermed by L. N, Bogolvubsky, M. N. Galperin,
R. Sh. Chaikin, N. M. Loginov and K. N. Subbotin. Subsequently,
M. N. Galperin became the lead designer.

The missile structure defined AMG-3, AMG-6, D-16 T and
D-20 aviation aluminum alfoys, 30 KhGSA and El-654 slloyed
steels. The power plant incorporated double-made liquid-
propellant rocket engine and solid-propellant launching
hooster, 1o be reteased after the missile's start and acceleration.
The control system comprised an autopilol, aneroid altimeter
and active radar seeker head. Carrying out this first own work
the OKB-2-155 solved a number of technological problems in
the process. For instance the «pressed oul» large panel casting
was mastered according to an idea expressed by a NIAT expert
E. S. Stebakov. Some difficulties were overcome to get the
spressing outs device built, Separation of the castings from the
mould and their heat treatment 2130 did not prove easy Lo
implement. Providing the introduction of this advanced
technology, Yu. 1. Shykst plant # 256 chief engineer prohibited

© deliveries of missiles fitted with riveted wings until the casting

method’s development had reached completion. Furthermore,
the liquid-propellant rocket engine's reliability had been
increased up to the required level, which allowed the product’s
dimensions and weight to be reduced in comparison to the K3-
1. The missile design team was awarded with Qrder of Lenin
premium in 1962.
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A X-20M nop diosensxem Ty-95KM. W3 apxusa pepaxumm
X-20 missile beneath Tu-95KM fuselage. (Editorial archive

X-20 ua nogsecke nog Ty-95K
X-20 missile under Tu-95K

V¥ Myck X-20M c Ty-95KM
X-20 cruise missile launch from a
Tu-95KM

X-20M nop diozensmem Ty-95KM. Wz apxusa pegakuymm
X-20M beneath Tu-85KM fuselage. (Editorial archives)
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- r A TNpotueokopa6enshbie pakersi C-601
(KHP) noa kpeinom B-BD (kuraiickan
sepcun Ty-16). Ua apxusa pegaxywn
§-601 (China) anti-shipping missiles
under B-6D wing (Tupolev Tu-16
Chinese version). (Editorial archives)

4 C-601. ®oro JANE's
S$-601. (JANE's)
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K-158, npaexr, MNpeqnanaracmmd sug

K-154 anti-shipping missile project is believed ta have this agpearance

Penera C-601, cepwilvan npoudsogetsa KHP
Chinese 38rial 5-501 misuile

Eup b nnana w cnepeayu Ha pawety K-154
The K-15A upper and forward views

E]|, no3soNKBIWEro CORPATHTE MACCY ¥ PAIMEPH MITEANS 10 CPAB-
Henuio ¢ KC-1. B 1962 & xoanexTHB COBpATeNert DAKETH BRI OTMETCH
NeHuucKod npeMuen.

[lomyuup NOAGKHTEABHEIE pe3ynsTaThl, B OKB HAYAH NpoCKTH-
POBATH dBMRUNONHEIM BAPHANT PakeTsl 3M40 (cc HasmBamu TaKke
[1-15 no uegexcy Beero xomnaekea). Bepoatho, 312 1eMd mag nop
obum mudpom K-15 urn K-12 (nog sTuM nocne HuM MHICKCOM
Cpasy B KeckoabkuX KB IpOEKTHPOBLIH PAKETH I8 CDCAHMX CRepX-
3BYX0BHX GOMBAPIHPOBIIMKOS NEPROTO TOKOACHHA). ABHANHOHWE
BAPHAHT PKETH OTANYAACH 23DOJMHAMAKOMN, YAYIIUCHHOR 32 CYET
330CTPEHHON HOPMEL HOCOBOM HACTH W MPUMEHCHUA TPABHIA TIIO-
Waned, 4 TACKE YMCHBIIEHHOR maccod. [IpoekTHpoRatack Takke YP
K-15M ¢ Hoso# cucTemModi HAREIEHUA.

HocureneM paxerst gomkeH 6bin cTaTh GponToroi Sombapau-
poeuuk Ty-24A, KOTODHH NPOEKTHPORANCH HA §a3C OMBITHOID BOM-
BapaHpoBILEKa «98> K ACAKEH GhiN 3aMEHUTh camoner Wn-28, 1
Aerat yoapusii camoneT Ty-127, puMepHsH aHAI0r AMEPHKANCKD-
ro werpefutens-fombapanporuura YF-105. Ho paboTh wag Maimm-
RO «08» 1 €ro MOTHAHKALHAMYE NPEKPATHARCE NO pemennio H.C,
Hpyuiesa. B 1o e spemst mopexas [1-15 MOULTA B MACCOBYIO CEPHIO,
CTUI: MOACPHHIMPORATLCA Y TIOCTARIATRCH Ha 3KCTIOPT. Ee nonyvumim

20 3apyfiexmix cTpaH, B Tou vncae Kurad. Be Goeroe npumenenue |

CTA0 NEPBHIM PPOMKNM YCIIEXOM COBETCKOMO YNIPARIAEMOID PAKET-
HOTO OPYRHE.

B KHP 1a 6a3e pakers: 3M40 6511 cO3aH paa MORBGHEANMI, B TA.
1 pakeTa so3aywHoro cTapta C-601, KOTOpas BOWLTA B KOMREKS BO-
OpY®EHHA caMoneta H-G IV — paxcroHocnofi Moanpukauuy caMo-
nera Ty-16, cTpousierocs B Kurae no nvuenaun, Be mpoexTuposanye
HAYanoch B kOHLe 70-x T, 9 HCMBITAHUA — netom 1981-ro ropa. B
1985 © caMonCT ¥ PAKETA BLLTH NPHHATHL HA BOOPYKCHUE ABHALHH
BEM® KHP. Tlon nazeavuamm H-6D 1 C-601 COOTRETCTBEHHO OHH RO-

CTARMANHCD B HDHK, Ti€ NPHHMATH YYICTHE b 32KI0MHTENBHOH CTAHHM i

BOAHNW ¢ Hpatom.

£ Mapog. C Moncynaes £1Taarmiemsse (oK Tl RANGHER U MOPCKoR 8BWELW CCOPY « 5. Morsz, 5. Popsusvich «Soviet Long Range and Meval Aviation missiles e

| Having gained positive results, the OKB-2-155 began studying

i the 3M40 missile airborne version. This name was supplemented
by the designation P-15. Probably the project was also coded
K-1% or K-12, Several design houses used the latter index
simulianeously for the Ist generation of missiles created for
medium supersonic bomber armament. The airborne missile

i version differed in having improved aerodynamics (thanks to a
sharpened nose cone and wtilization of the law of areas) as well
as reduced weight. The K-15M missile featuring new guidance
system was designed 100,

Having been developed from the «98» cxperimental aircrafr,
the Tupolev Tu-244 front bomber was duc to carry the missile,
This should have becn introduced into service to replace the
[P'yushin 1[-28, Furrthermore the Tu-127 light aircraft could be
armed with the missile, being the approximate analogue of the

| American YF-103 fighter-bomber, But N. §. Krushchev's decision
" haited the «08» aircraft's development. At the same time the
naval P-15 entered full scale serial production, was improved
and delivered for cxport. 20 foreign countries including China
purchased the missile and its operational baptism of fire hecame
i the first serious success of Soviet missile armameant.

China originated a number of the 3M40 modifications. The
§-601 airborne missile was amongst them to be incarporated
by armament set of the H-6 IV aircraft, which was the license

| built Tu-16 missile carrier version, An $-601 imaging programme

- was begun in the late 1970s and trials were undertaken in the
summer of 1981. The aircraft and missile catered Chinesc naval
aviation service in 1985. Designated H-6D and §-601 respectively
these were delivered to Iraq to take part in final period of the
war against Iran,
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Ha cusme uuchpann pfazHaqeHsl: 3 allowed by guidance stability requirements carrier turnback up to 80" after 100 sec-
1 pfwapypxesue Uz boprosod PNC EH HOCHTENR, NDArGTORKA 1 OTI{ENKA CHAPAE: onds of the missile’s flight:

2 EBuBOA CHAPROA HE 1-10 CTABMIMIWEDEEHHYKY BEICOTY NECrPEMMHBIM MEXEHUZKOM 4 missile going into 13-18° dive iy K1 command after 103 secands of flight:
ABTOMMNGTA. HAYANT HABEAEHHA B MOPAI0HTANGHOR INOCKOCTH 110 KOMAHOAM G HGCHTENA 5 radip altimeter switched on and missile pulled up out, of dive at 2400 m level by carvier's

Ha 70-A CeXyHpE nonera, EN statinn K2 command;

3 paapelLeHkbIA N YCADBMAM YCTOAMMEOCTA HBEIEHMA OTEDPAT HOCTHENR Ha yron fo B0 8 the missile flies at tha 2nd stabilized altitude {A00-100C m) according to carnier's
rpan. #a 100-# cexyHge nonera CHapApa; EN staticn commands;

4 nepeeEDA pakeTwl B NWkAposaude Nop yrnoM 13-18 rpag. na komange Kt wa 105-4 7 migsile's ES-2 radar seeker turning on sfter 200 seconds. Target searching and
CEKYHJE NeneTa; locking for automatic tracking from 15-20 km distance. Missile-to—carrier radic

% BKNOUBHYE PERHOBLICOTOMEDE W BbIBDA Y3 NUEWPNRAHAA Ha BbicaTe 2400 M no komange contact is stopped, the missile going inta a dive and the warhead is exploded.

K2 ctanuww EH wocwTens,

B noneTpakeTeiHE € i GTabnNn3KpoesHHOA BaicoTe [400-1000 m] no komaHnam CTauLME
EH Wpcwtens;

T exmouenne PTCH EC- 2 cnapana Ha 200-h cexyHpe NoNeTa, NaWCK 1 3axBat yend Ha
ABTOCONPOBDMGEHVE C AMGTAHUMA 15-20 km. MPekpaLye Hie paRMaDGMEHE G HOCUTENEM,
EPEXON B NHEHPDEAHKME W noApwE BY

Drawing key:
1 target detection by carrier's arborne EN radar, the misstle preparation and release;

2 missile's autopifot programming mechanism directs it to the primary stabilized
altitude. Horizontal plane guidance start according to carrier’s commands
after 70 seconds of fiight;

Cxema Hamagenwa cemanera-cHapaps K-10G

K-1DS missile guidance diagram

CAMOJIET-CHAPAJZL K-10 ' K-10 MISSILE

CO31aHKE CREPXIBYKOBOIO CAMONECTA-CHADPAAZ U H3BHPATCInHOH The OKB-155 had been ordered to create a supersonic mis
chCTEMOIT HagenelMa 6s10 mopyacHo OKB-155 eme 8 despane 1955 || with selective guidance in February 1955, However the «
T, HO TIPOCKTAPOBAHME ABWALMOIHO-DAKCTHON cHeTeMil «KomeTa- 10 || meta-10s aviation-missile system imaging programme :
HAYAIOCE ML B HOABDC TOTO *e rojd. Mnasusid koHCTPYETOpoM || statted only in November of the same vear. M. I Gurevi
HOBOTO nagenma cran M. [ypesny, CamomeT-ciapag uonyqun opr- i became the Chief designer. The missile defined an original |
THHATEHYIO KOMNOHOBKY C REIHCCCHHMM DACTIONOMEHHEM ABHIATEM. || out with the engine fitted beneath the body. First and foren.
B ero xoMCTpykituu suepme 6bian IPUMCHCHE MOHOAHTHEC (03 | monolithic panels were used for the tail unit structure, Th
APUCOCAMHACMOTC CANOBOTO HAGOPA) nauely oncpehua. Our, a Tak- | panels as well as fuselage-reinforced frames were produced
KE CHIOBBIE DAMBI (pmcm}xa WU3rOTARAHBANHCE W3 Clnasa MJT-5 ju- ML-5§ a}]oy sand Casling‘ The honeycomb seeker head rade
TheM B 3cM/m0, HOBHHKOI Taxike four 06TekatTemb CH COTOROR KOH- || was another advanced feature. Its production was mastered v
CTPYKIIMH, IPOH3BOAICTBO KOTOPOTO BLIO OCBOCHA NPH yuacTun crie- | VIAM personnel assistance, Earlier performance of the unit}
upsamucror 13 BUAM. Jlo TOro 10T saAkHbIA ATPCrat, BIMAICIMA HA || caused signal passage problems due to being made up
X2PaxTePUCTHRH [CH, H3TOTARIMBANCH W3 MATEPUANOB C HEPETYAAP- || materials with an irregular [ibre arrangement. The new dor
HBIM [AENCACKEHAEM BOIOKOH, YTO COBRABANO OUPEACAICHHHE IPO- || appearance led to the stability of signal characteristics and-
6neMEl 417 NPOXOKACHHE CHriana. Teueps €ro XapakTCPHCTHRH 85 | possibility of their theoretical determination.

CT2BHRBHBIMU, W UX MOKHO BHIIO Y4CCTh MPH BPOCKTHPOBAHMI I'CIL KB-1 of the Special machine building ministry created-

CHCTCMa YIDABTCHIS C03A28/12Ch B Kb-1 MUHCOCUMAUM MOL PY- { control system under leadership of S. F. Matveevsky, OKB-|
xosoactsom C&. Marseesckoro. OKB-156 (Tonosuoe npeanpusrue) (the project leader) released special Tu- 16 version equipped ¥
RENYCTHAQ CHEIHAMBHYID MOAH(PUKALIHIO CAMOTICTA Ty-16, ccHaueH- EN radar, command devices and BD-238 launcher
uyo PIC EH, Kogaﬁnﬂoﬁ annapaTypol 1 HEHTPAMLNEM 02109HOM The EN radar of the carrier was tested with an experime:
Acpxarencm BJL-238. Tu-16K-10. A Mi-4 helicopter, Li-2 and MiG-19SMK aircraft

Henerranns BIC EH vocutens nposend 113 onerrnom Ty-16K-10, 2 employed as test-beds for the missile ES radar. The K-108 mis
crady EC crapspa — na JUE wa 633¢ BEPTOACTA Min-4 ¥ CAMOETOB | | cohe e begun on 28 May 1958. According to the results
Jin-2 1 Mul-19CMK. Wcnuraams camoneta-cuapana K-10C wadanics - .. e :

tail fusclage fairing, nose cone and cngine’s air intake wt

28.5.1958 1. To wx peaynsraTaM OsUTH CACHANE JODABOTKH: HAMCHEHE . : )
. A boTan: reshaped, the engine nacelle saw structural improvement :

bopwa B3, yseansekt yTOA OTRIORCHHA SACPOHOR, JOPADOTAHA [0 || o e fuselage was redesigned. Furthermore ailcron angles
RO ARMTATENS, HIMEHEHA (POPMA HOCOBOIO KOKA M XBOCTOBOTO CTC- ||« o ot The K-10 svstem cﬁtcrcd service in August 19617
Ka¥enA Y NEPEKOMIIOHOBAHA HOCOBA aCTh, Crerema K-10 6nina mpu- Coa yois ; 5 P
missile's serial production was inaugurated at plant # 3!

HATA Ha BOOPYKENHE b abryCye 1961 I BeMyCk CHADAAR GULHAYAT B2 | qyivici” e initial batches and some units were built by p:
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Serial K-108 miasile

Camaner-coapag K-10C cepuinmii

1:48

3zeone Ne 31 a TOumucH (mepabie CEPHM H 9acTk APETATOB CTROH-
Anch 3380fioM Ne 256), 2 mocurens Ty-16K-10 a 3asope Ne 18 B Kyit-
6umese (acero mocTpoeHo 173 camonera), [0 CAGKHBWHMCA TOTAA
HOpMaM B YacTax ABM® Ha KDKEBIA HOCHTENE NOLAEPXKUBAICE GoE-
KOMILTEKT H3 BBYX CAMONETOB-CHZPSAOB,

Jiosoka camonera-cHapana K-10 npogomkanace ¥ TOCHE €ro 3a-
mycKa B cephio. B 1963 1 kamiexTur €ro paspaboTIHKOB BEUT OTME-
yeH JIeHHHCKON TpeMued,

Camoner-cuapag K-10 na nepioa 60-X rofos o6Aagan BECOKMMH
XAPAKTCPHCTHKAMI (10 CKOPOCTH, AARBEOCTH H MOMHGCTH KaK ¢ OGR4~
Holt, 12k n coeumnaabnof BY. Cepuitnbie craniyy EH ofHapyxkusau

€ Mapoa. £ Roncy

* 256) and plant * 18 in Kuibyshev produced the Tu-16K-10
carriers. A total of 173 aircraft was delivered. Contemporary
Soviet Naval aviation rules called for a pair of the K-10 muni-
tions for each carrier.

Having been adopted into serial production, the K-10 missile
continued 1o be developed. The design team was awarded Lenin
premium in 1963, Featuring either conventional or nuclear
warheads the K-10 missile had advanced speed, range and strike
power performance in 1960s, Serial EN stations enabled the
detection of cruiser type targets at a distance of 400 km from
high altitude. ECM immunity was facilitated by multiband aiming

AT QENCHER W MODCKOR BnsLMW COCPY « 5 Morgz, §. Popguevich eSaviet Long Asnga and MNevel Aviation missifess 2 ?
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MpoTaopagnantxkauuwonHeil camoner-cHapng K-10M, nposky, Mpsananarsamsi sng
K-10P ARM project is balisvad to have this appaarance

L0 O

O =0

Compner-cuapag K-10C, onwmrui
Experimantal K-105 missile

Kopabnb THIA Kpeficep ¢ GONBIION BEICOTH HA AALHOCTH A0 400 KM,
4 NOMEX03AUHUUIEHHOCTh 06ecneynBatace GPyHKUMOHHPOBIHKEM
CTAHLMA HA HECKOMBKHX YACTOTAX, CAHA M3 KOTOPRIX {paboyad) cTa-
Brm3rpoBanach. K HEZOCTATKAM MOKHO OTHECTH HUSKYIO HAOEKHOCTh
# CNOKHOCTD B SKCTUTYATALiMA 3NEMEHTOB CHCTEMbBI HABCACHAA, YCTa-
HOBAEHHBIX HA HOCUTEIE.

PacyeThl MOK33BIBANY, YTO A8 YHHYTOKCHWA ABHAHOCHOH yaap-
HOM I'DYNOE B CAYY2E NIPHMCHEHMA TOMBKO (YracHO-KYMYNMATHBHEIX
BY TpebyeTcH NPOM3BECTY TPYTINOBOR BBITET OJHOTO NONKA CAMONE-
108 Ty-16K-10. OfHake HCNOMBICBARKE AIEPHbIX BOEBHIX vacTelt no-
3BONAT YMEHBWHTS HAPAA CAMOMETOR.

Zmaguars sroporo asrycra 1962 roza skunaxeM KOMaHAMpa TToA-
xa Ty-16K-10 BBC Ceseproro ®aoTa Mafiopa B, Kpynakoea st npo-
u3Beaes nyck pakeTh K-10CH ¢ aaeprofi BY o MOPCKOR Ly B paki-
oHe CHIIH3. 3a nonyaca mepen sbLACTOM GELIH OBHAPYKEHE OTHIC-
HEHUA B 3anncax K34 B NONETE C HMHTATOPOM, IPOU3EEAEHEOM SHEM
panbive, CHCTEMY TIPOBEPAN M4HO komakgup S-# MPAL Henopaes,
KOTOPBIA WME/ NEPEPHB B MOAETAX. XOTA SKUMAK, KOMAHACBAHHKE
KOMKA W MUCYTCTBOBABWIME KoMauAyomui KC® BA, KacatcHOB H
1.0, komasgyiomero BBC KCP KysHewos HepsHHYaIH, 610 A2HO +100-
PO» Ha BHACT. B pacHeTHON TOMKE OYCK HE IPOMIOWEN H3-32 OWHOKH
WTYpMAHA-0IepaTopa. Janee npH NpoBepke Ke CpafoTan pagnonc-
xauHoHasd oTeeTyuX, Ho CBY 6sina e s3sedeHa. B crenyouweh
TOAKITKE PAKETA COWUIA C ACPKATENA H BIOPBAACh B 31]aHHOM [aHo-
HE,

Cuctemoii K-10 Tpeanonaranocs OCHACTHTE TAKKE MOAHHMKIIHH
camonetos Ty-95 u Ty-22, HO 3TOT MAAH Peatn3cBaH He Gun. B Mae
1964 1. Hayanuch paBoTw no AcocHamermo Ty-16K-10 pakeramu
KCP-5. Hosent pakeTHsii komiuieke K-36 (Ty-16K10-26) na To spems
61 cambiM MowspM B CCCP 1o nossieawa caMoneta Ty-22M2 u co-
CTORN HA BOOPYXEHUY ¢ Hayama 70-x . no 1994 ¢

B nepuoa ¢ 1958 ro 1979 . Gul1 co3aaH PAA MOZHPUKALUA CHADH-
Za; K-10CH — cepwiinsiii BapuanT co cneunampshol BY, K-10CHE,
K-10CI — cepuiinzit GecNAROTHEI NOCTANOBIAK MoMex, K-1011 -
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radar operation. The working band was stabilized. However uni
fitted to the carrier guidance system showed low reliability ar
weren't easy to serve.

Thearetical calculations showed that a regiment-sized sor!
would be needed to succeed in a mission against a task fou
where conventionally armed missiles were used. The emplo
ment of nuclear warheads would provide a reduction of quanti
in aircraft needed.

A K-105N nuclear warhiead missile launch was carried outt
Northern Fleet air forces Tu-16K-10 regiment commander Maj
V., Krupyakov crew at a sea target in the area of the northe
firing ground «Novaya Zemlya» (New Land) on 2 August 190
Some deviations in flight recorder data of previously performe
with the missile simulator mission were found a half of an ha.
before the takeoff, A system check was made personally by
MRAD commander Nedodaev, who had had a break in flyin
Despite the crew, the regiment leadership, Red Banner Norther
Fleet C.-in.-C. V. A. Kasatonov and acting Red Banner Norther
Fleet air forces C.-in-C. Kuznetsov, all had been nervous th
sortie would be permitted, The flight operator’s mistake resulte
in launch breakdown at the point of destination. Furthermor
the IFF finder didn’t operate in functional check, but speci
warhead had yet to be primed. During the next attempt o
missile was fired successfully and exploded at the require
position.

The Tu-95 and Tu-22 were proposed for the K-10 system, b
the plan was abandoned. Reequipment of the Tu-16K-10 wil
KSR-5 missiles was begun in May 1964. The modern X-}
(Tu-16K10-26) missile complex had been the most powerful:
the USSR at that time until the Tu-22M2 aircraft emerged. Th
was on combat duty from the early 1970s to 1994.

A number of K-10 derived conversions appeared in the perie
from1958 1o 1979. These were the K-105N serial version wil
special warhead, K-105NB, K-10SP serial ECM drone, MF-GK a0

MJOR




1) ¢ onrund XPO um PATT;

4] with & liquid-fualled or & salid
propellant rocket engine;

8] coprow TP,
2} with a turbojet engine,

MporeworopaBenunas paxeTa K-12. [lapEcHAAHME BANWEHT KOMNOHOMKM pRIpaGOTY FCHWW-B42, npepnanarseMuiil sy
K-12 antl-shipping mizsila. Mads by GBNII-BAR initial [ayout varsion are ballsusd to have thess appasranoss:

d) cagHem NBPL,
8] with s ramiet.

3) c nayms TPO;
3] with B pair of turbojets;

BAPHANTEL ¢ fBArTeAMH M®-9K 1 KP5-26 ¢ yBennucHHOA Aans-
HOCTBIC H CKOPOCTBIO MONeTa (IPoekTH), K-14 — OnuTHb BAPHAHT
¢ HOBOH CHCTEMOH HABEACHHA A4 caMonera 3MI, (M-GK), K-10CH
CJlIB — ONbITHEE BAPHAHTHL € OBHIIEHHOM ALTBHOCTBIO.

PAKETHI K-12 PA3PABOTKH
TCHUH-642, OKB-49
1 OKB-115

IMecne neysauy ¢ npoTHBOKOpaGebHOM pakeTol «lykas, npes-
HA3HAYEHHON A8 BOOPYXEHHN CPEAHNX GoMODIHPOBIIMKOR MOPC-
KOif a8HAUMH, paspabareisasumit e¢ TCHUH-642 Hayan OKCK BO3-
MOXHHY KOMIIOHOBOK HOBOS PIKETH TAXOTO K1acca. Bosrmamwn pa-
fory M.B. Opnos. ITpu 3roM Gbun cAEaH NEPEXON K AEPCICKTHBHOA
CKOPOCTHOH KOMIOHOBKE C TPEYTONBHEIM KDBIIOM MANOro YOMHHE-
AuA. Bragane 65010 PACCMOTPEHO 4 BAPHAHTA CUAOBON YCTAHOBKH (CM.
puc.). HecneoBATHCh PAIMYHEE BADHAHTE CHCTEMBI HABCACHMA — ¢
axTueHON (nonyaxTHEHOH) FTCH, md e ¢ PAIHOBHINDOM, IPES-YC-
MATPHBABIIAM MOCTOSHHHIH ofMen MHbOPMalke! ¢ HocuTene, B
HTOTE OCTAHOBHIMCH HA KOMIIOHOBKE CHAPAAA NO CAMOMETHOM CXeMe
¢ ofrm KPII 1 cucTeMe ynpasnenus Ha Gase astonunota 1 APTCH.

. Mopaa, C. Moncyees ¢Ynp

COCPs « 5. Moz, S, Fopaumvch 15ovier Long Pranga and Naves Aviation rasiless

KR5-26 engined K-t0P missile projects having increased range
and speed, K-14 experimental version with new guidance system
to be employed on the 3MD (M-6K) aircraft, K-108D and SDV
long range experimental ones.

K-12 MISSILES DEVELOPED
AT GSNII-642, OKB-49
AND OKB-115

Intended for deployment on medivm bombers, the «Shchyu-
ka» anti-shipping missile sethack induced GSNII-642 designers
and engineers to look for the possible layout for 2 new weapon
capable of arming these aircraft. M. V. Orlov became the work
leader. The design house looked at options with an advanced
high-speed small aspect ratio delta winged layout. Initially four
versions of power plant (see picture above) and different
guidance systems were considered, The latter featured an active
{or semiactive) radar seeker or radio viewfinder, which required
permanent missile-carrier intercommunicatien, Finally an
aircraft-type layout with a liquid-propellant rocket engine and
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Ha xomnowoso4Ho# cxeme undpamn oBoanavens!:
auTexHa PTCH W gatymkm KOHTEKTHOMD B3PLIBATENR;
aHteHna PB;

Bnoku PICH;

NATYMKM KOHTAKTHOrD B3puIBaTENR,;

G0BBER 4aCTE;

Bak okucnurens (545 kr AK-27);

6ak ronnuea [175 kr TM-02);

803ayWwHei GannoH (10 n, 350 kr/xs. cM);

8 pynesbie MaLWKHKK 3NEPOHOB;

10 asronunor AM-72-12;

11 Gnoxu PB (8Bepxy] w amnynbHeIR SKKYMyNRTOp;

12 npecBpasoeartens;

13 oTpLiEHOR PAILEM CBAIM C HOCHTENEM;,

14 arperatel 3nexTpoCKCTEM (BBEMXY] W nepegaTmMk ellituipss (BHU3Y];
15 XPOC2.7228

M~ oW S W -

MNpotusoxopabensnas paxeta K-12BC paspaboruw OKB-49
Designed by OKB-49 K-12BS anti-shipping missile

Drawing key:

radar seeker aerial and contact fuse sensars;
radio altimeter aerial;

radar seeker units;

contact fuse sensors;

warhead;

oxidant tank (545 kg of AK-27);

fuel tank (175 kg of TG-02J;

pressurized air tank (101, 350 kg/cm2);

ailerons actuators;

10 AP-72-12 autopilot;

11 radio altimeter units (above] and ampoule battery;
12 converter;

13 missile-to-carrier communication breaking jack;
14 electric power equipment units (abobe) and «Shtirs (Pin] transmitter [below];
15 S2.722V liquid-fuelled rocked engine.

@000~ s S

[Mocranosnernem CM CCCP or 11.07.1957 r. npoeKTHPOBAHHUE «J1er-
Koit» YP wiacca BO3lyX-TI0BEPXHOCTb BbI10 y3aKkOHEHO. Ee HocHTeneM
pomkeH Gbun crath camonet Ty-24 — mopuHKauns GpoHTOBOrO 6OM-
bapanposiuka «98». B 310 ke BpeMA aHAIOrHYHBIE 331aHUA OBUIH
Buitansl 1 ApyruM KB — ¢unnany Ne 2 OKB-155 (L. Bepesnsk) u
OKB-115 (A.C. fixones).

OKB2-155, kak # TCHHH-642 npoeKTHPOBANIO PAKETY /U1 CaMOJie-
1a Ty-24, OKB-115 paccyuThiBanO HA ropasfo Gonee NErkuil «CyXo-
nyTHE POHTOBOM GOMGAPAHPOBIIMK COBCTBEHHOM KOHCTPYKLIMH,
[Tpu 3Tom OKB flkoBesa cMeno 3a4BHII0 ropa3jo Gonee BLICOKHE Xa-
PaTEPHCTHKH CBOETO M3JIENHA NMPH MEHbIIEH Macce U pasMepax. 3To
TPEVIOKEHNE BPA 1M OBUIO BBIMONMHUMBIM M JIE/ANI0Ch, CKOPEE BCETOo,
JIHIb U1 TOTO, YTOObI 32HATh BHITOAHYIO HHUILY B YCIOBUAX OTYJILHOTO
COKPAIIEHHA aBHATPOMBIILIEHHOCTH.

[IpeekTy CHCTEMBI PAKETHOTO OPYXHA NMPHCBOMIH HHAEKC K-12,
camoner-cHapaj nonyyun HauMmenosanue K-125C. Beuta onpeeneHa
001as KOMNOHOBKA W paccynTansl JITX pakerTsl, HAYaTO 3CKH3HOE
npoexruposane. Ho 8 Mapra 1958 r. [CHHH-642 6bin nepeaaH B Ka-
yecrse (pumana OKB-52 B.H. Yenomes, u pa6ors no K-12 Tam ocra-
HOBH/HCE. TEXHHYECKHE MPEAIOKEHHA OCTANIbHBIX YYACTHHKOB NPO-
PAMMBbI IPHHATH HE OBLIH.

control system on the basis of autopilot and active radar seeker
was chosen.

The Council of Ministers of the USSR resolution approved the
elight» ASM project on 11 July 1957. Being the «98» front bomber
version, the Tu-24 aircraft was thought to be the missile carrier.
It was therefore little wonder that OKB-155 branch # 2
(G. Ya. Bereznyak) and OKB-115 (A. S. Yakovlev) were assigned
the same tasks.

Similar to GSNII-642, OKB-2-155 studied the missile intended
for the Tu-24. Meanwhile OKB-115 relied upon its own by far
smaller front bomber. Furthermore, Yakovlev design bureau
claimed to have designed a much better product, having less
weight and smaller dimensions. This commitment was’t thought
to be implemented allegedly it was an intention to gain
beneficial niche in the aviation industry unfounded reduction
conditions.

GSNII-642 named the weapon system K-12 and the missile
was designated K-12BS. Having determined general layout and
the missile flight performance the design house started sketch
projections. But GSNII-642 was joined V. N. Chelomei OKB-52
on 8 March 1958 and the K-12 works were halted there. Other

C Mopoa, € Moncyesu (¥ NpaEnRemsie PSKETH! NANHEN X MOpCKo asuaum CCCPa « 5 Moroz, S Popsuevich eSoviet Long Range and Naval Aviation missdess 5 l



Tak Kak HHTEPEC K VP Takoro knacca OCTaBAJICA, 33]€)]1, HAKOM-
JeHHbIA 110 310i Teme B [CHUM-642 nepenann B OKB-49 TM. Bepue-
B2, 3aHUMaBeecd ruppoasrauuei. Cootsercraytomee [locraHosne-
HHe 6bu10 yTBepAeHo 31.07.1958 . Tam paboThl NPOAOIKHUINCH B
PAMKax CO3/1aHUA CHCTEMBI PAKETHOTO BOOPYKEHMA Ha 6ase ruapoca-
monera-Hocurens be-10H. Oco6eHHOCTH 3KCIyaTaluu (BO3MOXK-
HOCTb MOBPEAJEHHE MOABEIIEHHOA MOJ KPBUIO PAKEThi BOAHOM HA
B3.FICTC) MPHBEIH K H3MEHEHHIO €€ KOMITOHOBKH. Bricokoe uensHono-
BOPOTHOE BEPTHKANbHOE ONEPEHHE H OTHOCHTENLHO HEBGOMBIION
noA(io3eAKHBIA KWib MOMEHAIH MECTAMH, YTO /110 BO3MOXKHOCTD
TNPHKATh PAKETY K KPBUTY M TEM CaMbIM YALIHTh CE OT IMOBEPXHOCTH
BOJIbI.

H3genue ¢ caMoro Hayana NpOEKTHPOBAIOCH C PACYETOM HA Mac-
COBOE NMPOH3BOACTBO. Ono ACTHA0OCh HA CAMOCTOATC/IbBHBIC OTCCKH,
CTHIKOBKA KOTOPBIX BHIMOAHSIACH NPOCTO M yAOBHO. B KOHCTPYKLMK
PAKETBI HCMONB3OBAINCh TOMBKO OTPABOTAHHBIE B NPOH3BOJICTBE Ma-
TEPHAIBl — ATOMMHHeBble cruiasbi [116T, AMI-311, AMI-6, AJI-9, mar-
Huesblit cras MJI-8, O6rexarens ICH M3roTABIMBAJICH M3 CTEKIOTEK-
cronura ACCT(6). Hoble MaTepuasbl, HAPHMED THTAHOBBIN CII/IaB
BT-14, npUMEHANTHCH TaM, 1€ HX MOXKHO 6bu10 Gbl GEICTPO 3AMEHUTH
TPAAHUHOHHBIMH, — HATIPUMED, B Y31aX [THEBMOCHCTEMBI,

B xope pa3paboTKu HOCHTENA H paKeTsl ObUIO BBIABJICHO OTCTABA-
Hue ux pacyerHbix TTX or 3ajanusix. Kpome TOr0, CaMy BETHYHHBI
XApAKTEPHCTHK, yKasaHHble B T3, yKe GblIM HEOCTAaTOYHBIMH, B cBA-
3u ¢ 3THM cornacko TICM ot 12.08.1960 . Bee paborsi 10 caMoneTy
Be-10 u ero Mopucukauun B-10H ¢ VP K-12BC 6bun npexpaieHs
JI0 TOTO, KaK PAKeTa ObL1a rOTOBA K BHIXOAY Ha HCrbITaHua. Heobxou-
MO OTMETHTb, YTO B 3TOM JIOKYMEHTE OTPAa3HIHCh HE TONBKO HELO-
CTaTKH PAKETHOM cHCTeMb K-12, HO M T€ TEH/ICHI{MHM B BOEHHOM CTPOH-
TEAbCTBE, KOTOPLIE HECKOMBKO JIET CIIyCTA OBLTH TPH3HAHKI omnb0oy-
HBIMH.

ABUALMOHHBIE
BAJIIUCTUYECKUE PAKETDHI

B CKB-385 MOM nox pyxosozcTsom B.IT. Makeesa 6bi1a CPOEKTH-
posaHa 6ammcTHYeckas pakera P-13 (4K50), npeanassavennan ans
BOOPYKEHHA NOABOAHLIX 010K, B 1959 . Ha ee Hase Hayanach paspa-
60TKa BapHaHTa BO3AYIIHOTO cTapra P-13A. 3Ta ogHoCTyneH-yaTas
paxera ocHamanacs JKPJ C2.713, umena HHEPLHAILHYIO CHCTEMY YII-
paBieHUs H OTAeseMYI0 TepMoaaepHyio BY. JJanbHOCTb nycka cocTas-
nana 600-700 kM npu craprosoit Macce 13700 kr. [Tpu 3TOM OHA He
HMENA PEMAIONIHX MPEHMYILECTB Nepe/l camoneToM-cHapaaom X-20,
KOTOPHIH HAXOAWICA B Gonee BHICOKON CTAMM IOTOBHOCTH (CYUTA-
JI0Ch, YTO BBICOTHO-CKOPOCTHBIE XapakTepucTuku X-20 jenaior ero
NPAKTHYECKH HECOMBAEMBIM). B CBA3N C 3THM, 2 TAKKE H3-32 HEJ0-
OLCHKH PO/TH aBHAIIMOHHOTO KOMIOHEHTA AEPHOM TPHA/b! AIbHEN-
uue paboTst no P-13A GbUIH NPEKPALLEHEL B [OJb3Y PAKET HA3EMHOIO
1 Mopckoro crapra. Hurepecton ocobernoctbio P-134A, koTopas cy-
nuna 60/bIIHe BHTOAL NS ABHALMOHHBIX CHCTEM BOOPYKEHHS, Obl1a
KOMMNAKTHAA M JIETKAA OTAENSEMAA TEPMOANEPHAA OOEBAA 4aCTh, KO-
1yc KOTOPO¥ ABIAICA OAHOBPEMEHHO M A3POAMHAMMYECKHM 0OTEKa-
TeneM pakeTs (panee BY MOHTHPOBANACH B KOPIYCE M3eaMA 1 Obna
CheMHOIT), Ona Gbu1a paspaborana B Kb-11 MCM nop pykosoacTsOM
AJl 3axapeHKosa,

3ajlaHue Ha MPOEKTHPOBAHUE ABHALMOHHOM BA/LIMCTHYECKOH pa-
KETB IIOY4HI0 M MalMHocTpouTeabtoe Kb fnrens, Ho 1 ero uspe-
nue P-210, obnaaasiee cpaBHHMbIMH C P-13A XapakTepucTHKaMu, HE
BBIILIO W3 CTA/IMK NPOEKTA, [U1s BOOPYKEHUA MEPCIEKTHBHBIX CaMO-
netoB A-58 u be-600 B BoenHo-BoaaymHoi HikeHepHOH AKaieMHH
npopadaTeiBanack ManorabapuTHas aspobaniuctuyeckas pakera CBC
¢ AansHOCTIO mopagka 3000 kM u TepmosaepHoft BY nosbimeHHOM
MOIHOCTH, HO B CHJIY OTCYTCTBHA MATEPHANBHON 03kl M AOCTATOYHO
OMBITHOTO KOJMUJIEKTHBA NPOEKTHPOBIIMKOB PabOThl 3aBEPLICHB! HE
ObuTH.
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participants the programme failed to gain acceptance for tht
plans.

However there remained a need for such a missile type a
the GSNII-642 acquirements and project work were given to (|
G. M. Beriev OKB-49, famous for flying boats. A releva
resolution appeared on 31 July 1958. OKB-49 continued wi
the project on the basis of the Be-10N flying boat missi
weapon system,. Naval service peculiarities (there was
possibility of water damage during the take-off run for a
missiles conveyed beneath the wing) resulted in a redesign
layout. A high turning vertical stabilizer and a small fin«
bottom of the fuselage places were changed to have the miss
situated closer to the wing and to increase the distance betwe
the weapon and the water, :

The product’s full scale serial production had been plann
from the earlier studies. So, the missile structure was divid
into independent easy-to-fit compartments, D-16T, AMG-,
AMG-6, AL-9 aluminium alloys and ML-8 magnesium master
by aviation industry were used exclusively in production. T
seeker dome was made of ASST(b) fiberglass. New materials, |
instance VT-14 titanium alloy, were employed only in pla
which enabled their quick substitution by traditional ones.

In the carrier and missile project’s theoretical data was fou
out to be lagging behind what had been ordered. Furthermo
the characteristics ordered hadn’t already met the real
requirements. That's why, according to the Council of Ministt
Resolution laid down on 12 August 1960, development of |
Be-10 and Be-10N carrier version armed with the K-12BS h
been halted. It occurred before the missile was ready for triz
It is a2 wonder that the document didn’t concern only t
drawbacks of the K-12 missile system and also touched up
some of the tendencies within the military creation proce
which were declared mistaken later.

AIRBORNE BALLISTIC
MISSILES

Intended as submarines munitions, the R-13 (4K50) ballis
missile was designed at MOM SKB-385 under leadership
V. P. Makeev. Previous airborne progeny studies had begun
1959. The R-13A single-staged missile possessed §2.713 liqu
propellant rocket engine, inertial control system and separat
nuclear warhead. With a launch weight of 13700 kg, the mis:
showed 600-700 km range, i.e. not having a signific
advantage in comparison to the X-20. However the latter
nearer to completion (the X-20's performance was conside
to prove the shooting-down of a missile to be practic:
impossible). This, together with the underestimation of nucl
triad’s aviation component role, resulted in the cessation
R-13A development in favour of ground and naval platfc
missiles. The compact and light separating nuclear charge
an interesting R-13A asset for airborne weapon systems.
warhead fairing simultaneously acted as an aerodynamic mis
nose dome. Earlier being removable, this was mounted in
product casing. The charge development was carried out in ¥
KB-11 under leadership of A. D. Zacharenkov.

The Yangel design bureau was also commissioned to de:
airborne ballistic missile but its R-210 project, being simila
the R-13A, wasn’t promoted widely beyond the project stag
team from the Air Forces Engineering Academy studied the
aeroballistic small-sized missile for use as A-58 and Be-
aircraft armament. This had about 3000 km range and a hig
powered thermonuclear warhead. But lack of basis material
skilled designers prevented development.
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»  Ty-16K-10-26. Mop kpeinom — pse
KCP-5, nog diosenawem — K-10C.
®oro u3 apxuea C. Moncyeeuua
A Tu-16K-10-26 aircraft. Beneath
the wing is a pair of KSR-5 cruise

missiles and K-105 under yhe

fuselage. (S. Popsuevich archives)

<« TMNyck pakers: K-10C. W3 apxusa
peaaxunm
K-10S missile launch. (Editorial
archives)

-\3\ _-

P KCP-11 nop kpeinom Ty-16K-10, N2 w(' » m

@oro u3 apxuea C. Moncyesuua T lm
KSR-11 missiles beneath Tu-16K-10 e — ol by
wing : y .-‘ "

(S. Popsuevich archives)

iy

< KCP-11. Wa apxuea pegaxymum
KSR-11 cruise missile. [Editorial
archives)

o ——_ . S T vl

Ty-16K11-16. Mop kpeinom — pee
KCP-2. W3 apxusa pepaxuyum

A Tu-16K11-16 aircraft. Under the
wing is a pair of KSR-2 missiles.
(Editorial archives)

[
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BanAMCTHHSCKan PaKeTa B03aywKDro crapra P-13A (4XS0A)
R=12A [AKS0A) sirborne platform bailistic vehicle

B ceMMECSTBIE TOZB, KOTAA TIOABHAACH HE(GOPMAUNS 0 papaboT-
ke B CLUA HoCHTener MEXKOHTHHEHTAIBHBIX BANIHCTHYECKHX PAKET
MHHUTMEH HA HA3¢ TPAHCTIOPTHHIX camoneTos Jorxua C-5A H Bounr
747, 8 CCCP fbima HawaTd pAfOTA HaJ AHANOTHYHALIM IPOEKTOM Ha 6ase
AH-22, Ho B CIIY HM3KOTQ NPHOPHTETE, 4 TAKKE BCACACTBHE TOTO, Y10
p CIIA 3TH pafoT He auy B3 cTagky HUCKE, camoner-pakeToHo-
cell Ax-22P MocTpoeH He B KHTEpEC K TeMe BROBb NOSBUACS B 80-
X IT, xoraa 3 CIITA 6510 OBBARNEHE O «CTRATETHYECKONA OOOPOHHOM
WHHLHaTHBE P Pefirana. CyTHMKOBAA DA3BCIBATENBHO-YIIDHAS
CHCTeM2 MOTAa 3(QGeKTHBHO GOPOTHCA ¢ CYWMECTBOBABIMKMMA HA TOT
MOMEHT H33EMHBIMY K MODCKEMH MOGUIBHBIME ITYCKOBLIMU YCTAHOB-
xaMH MBP i noTpe6oBanoch HOBOE CPEACTBO 3aMyCKA, CMOCOGHOE
OCYMECTBHTH OTBETHEIA AREPHbIA ¥1AP B HOBBIX YCIOBUAX.

Tnatpopmort Sbin BLIGpan camoneT Ax-124AK, KoTopbt Gpan Ha
opT 0Ky pakery sIITHAb-3As» ¢ P, 270 MBP, npeanasHayeHBas ang
soopyxerss TUIAPD THNA «AKkynas, B nabHedmen B KIYECTBE HOCH-
TENR TAKOW e DAKETH GBLT CHPOERTHPOBAH CamoneT Hn-76M®.

B Hacroaimee spema pabotsl no MBP poaayisoro crapra 8 PoccHu
NPEXpaIUeHb K3-32 HEAOCTATKA CPEACTB. TAKOE OPYRHE MOTAAAET NOA
3anper coracko aorosopy CHB-2. Ha 6ase AH-124AK npeanonaraer-

€A CO304Th IIJ'IB.TEIJOPMY I KOMMEPYECKHX 3AMYCKOE KOCMHMECKHX -

pakeT-HoCHTeNeH, a Ha-76M® Hcnonb30BaTh kaK OGLIYHBIM BOCHHO-
TPAHCTIOPTHHIA #AY IPAXIIHCKHA camoneT (Mn-76TO),

JIng 33MeHB TEEEANX CAMOAETOB-CHAPAA0R X-20M B ceMMARCATHX
rofax B MKE «Pagyras 6ni1a cipOeKTHPOBAHA CBEPX3BYKOBAA BLICOT-
Hag aapofumIHCTHYeCKan paketa. [1o uMeIoWeACa 04eHb OTPaRUYCH-
HOW HAGOPMALIMK OHA TIPEACTABAANA COBOH ABYXCTYNEHYATSIH CHA-
PAA ¢ HWIMHAPHYECKHM KOPITYCOM W CTPEMOBHAHBIM V-006Da3HbIM
onepe-HHeM, Ero Macca Z0UKHA BbL1a COCTABAATL OKOMO 30 TOHH.

Ha HOBOH paKeTe TPEANOMAranoch yeTaHoBuTs CBY MEFaTOHHOrC
knacca Maceolt oxene 1000 kr HocuTenaMu HOBOK CHCTEMB BOODY-
EHWA ACAKHE BbUTH CTaTh camonets Ty-160, COOTBETCTRYIOMNM 06-
pa3om gopaBoTaHHHe. Kamubld Tako# camonet MOT bl BpaTh OARY
CKP OnHaro B ¢BA3H ¢ noAsneHUeM MatoraBapuTrEX CKP tina X-55
MHTEPEC K TEME Yrac, 4 HApaBoTRM GEUIN MCMONB30BAHLL TIPH CO3AA-
HHH [POEKTA Nerkoit TPAHCIOPTHON KOCMUYECKOH CHCTEMEL «BypataKs.
OueBHAHO, GULTMCTHIECKHA BADHAHT DaKeTHl IOCTPOSH HE B,
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The creation of Minuteman ICBM carriers from Lockheed!(
and Boeing-747 cargo aircraft induced Soviet designers to st
a similar project based on the Antonov An-22. However, beca
of other priorities and information regarding Amerit,
abandonment of the project, this was not carried past |
research stage and the An-22R carrier version wasn’t built. ¥
the theme emerged again in 1980s after the «Strategic Defel
Initiatives declaration. A satellite surveillance and strike sym[
would enable the destruction of contemporary ground ands
ballistic vehicle launch sites. A new launch platform was b
out of the need for nuclear retaliation under new condition:

The Antonov An-124AK was chosen to be the platfo'
carrying a «Shtil-34» (Calm) missile with separate warheads.
missile was intended for the «Akuizs (Shark) type submarl
armament. The 1I-76MF aircraft carrving the same vehicle n‘
projected later.

Today airhorne intercontinental ballistic missifes proyt
have been abandoned because of funding problems. Furth
more, the weapon was prohibited according ta SNV-2 (Offens!
Weapons reduction) agreements. The An-1244K has be
suggested to 45 a commercial space rocket launcher. The Il- 76!
is due to be used for military or civii (U-76TF) ferry duties. |

MKB «Raduga» (Rainbow) designed a supersonic high altin
aeroballistic missile to replace the obsolete X-20M in the 19%
According to very limited information, this was a 30 t douk
stage vehicle possessing a cylindrical body and V-tail.

New missile was 10 be fitted with 2 megatonne class spec
warhead with a weight of about 1000 kg. The Tu-160 improv
version bombers were thought to be the planned platform. £
bomber could be armed with one missile. However the adw
of small-sized X-55 strategic cruise missiles resulted in!
project’s cancellation but the experience was used in |
creation of the «Burlaks (Barge hauler) light space cargo syst
The ballistic version of the vehicle allegedly wasn't built,
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Ha cxame ystipbay o503HE WM}

1 sansar g PRC «PyBun-1Ks [KC-IM) vot utana w PTCH pakeTa 3a 20-30 kM o Touk
myCKe;

B DTUSIKY POKETL W JANYCK 0@ QEMFATENA WO MBKCHMBNsHEIA DEXHM K3 7-A CRBKYHOE

nOMTE;

ADABT MO KOMEHTAM HOCHTENA;

NBAKMNOMEHHR 2BTONANGTE pakeTu k PTCH Ha 40-7 cexyHfa noneta v nepeang

DBVIETENA HA MBPLISBEIA PEXUM. FloneT Ha XPBACEPEKD A BLICOTA Be3 Y42Ta yrIPEXAEHA.

(TeopoT HoGHTENS;

§ 10xe 08 KCP-2M, Ho KpEACERCKNA NONET 00 HAKNOHHDR NJAMOA K Lenw;

§ nepexon HE yNPABNEHME NO KYPCY © yHETOM YNREXAEHMA 33 15-20 kM 10 uenu.
Dpuestaymua grenHs FTOH HE LB ¥ COBMEBWEHME § HEW DG DAKeTH,

7 orsmguenve PICH 38 0.45 x4 10 wenu w NEpesof pakaTy B nMEmposanke. Mogpse BY

Drawing key:

1 tarpet lock by carrier's «Rubin-1Ke (KS-IIM) radar &nd missile’s radar sesker at 20-
30 km distance from launch gaint;

2 misstle refease and its engine start Up to maximum mode after 7 seconds of flight.

3 flight by carrier's commands;

& missile autopilot is connected to ths radar seaker after 40 sacaonds. Engine cruise mode
setting. Cruise altitude flight ignoring the lead angle. Carriar's turn back;

& the sama for the KSR-2M, but cruige flight is performad along bent ine to the targst;

& dirsctional control with lead sngle subjecting from 15-20 km target distance. Redar
seeker agrial is directed to the target. The missile's longitudinal axis is matched to bar-
get bearing,

7 theradsr sesker is turned off from 0,45 km to target and the missile goes into & dive.
The warhead sxplodes.

Cxame nanogennn xpunatol pakersl KCP-2
KER-2 cruige miasils guidsnca diagram

CAMOJIETBI-CHAPA I bI
KCP-2 1 KCP-11

KSR-2 AND KSR-11
MISSILES

B 1957 . B OKB-2-155 Hauanach pa3paboTka pakeT K-14 n Bsin
CO3NAH SKCIEPHMEHTANEHEIH CHAPAA A OTPABOTKH €€ CHCTEME! HaBe-
Aennd. Camy K-14 BOBECTH TAK H HE VARMGCH, HO Ha Hase CHApRAa-
nabopaTopui gag oTpabotky ee I'CH 6bna cozlala MPOTHBO-
kopabensHad pakera KCP, koTopan nMpeaHazHaqanacs 418 3aMeHsl cTa-
pbix KC-1, AanbHOCTE W CKOPOCTD KOTOPHIX BbLa yKe HEAGCTATOYHOHN.
XapakTepHCTHEH DAKETH TIOBRICHAM 33 CHET NpuMeHeHna APTCH
KC-2M (KC-1IM) ¢ geyxpexumuoro PO C2.721B. NpuHIHD HaBege-
HRA DAKETH, 13POJHHAMMMECKA CXEMA M JAKE OTACABHEIC ArperaTs
COXpaHHAN MEOTO 0Bmero ¢ mpoektom KC-1. Hocurens Ty- 16KCP 65
OCHAWEK CTAHIMAMH HabeaeHMa K-1IM i «PyBukons, a Takke Ganoy-
HbiMK gepxatenamu BI-352. PIIC K-IIM ofHapyxeBana u CONPOBOX-
JATA MOPCKHE LeH THRA ¢TPAHCNODPT» Ha AanbHOCTH 120-160 kM, a
KPYNHHE HAIEMHBIE OBBEKTH — COOTBETCTBEHHO 10 200 KM M
160-180 4.

CT¥ cucTemsl nponink ¢ 1 vioHa 0o 15 HoaGps 1958 r. Cxopocts
PAKETH AHMb HEIHATHTETBHO IPEBHICHIIA 3BYKOBYIO, M ObUTH BHIARIC-
‘Hbl MPOGIEMB! B CHCTEME YIIPZBACHUS, YTO NOBYIWIO NEPEHECTH ro-
PH30HTAMbHOE onepeHne Ha drosensk B 11 nyckax mo MOpCKHMM W
"HAIEMHEIM LENAM BEDOATHOCTh MORAfaHua Gsina Goaee 50%, HO Bee
e mivke, 9eM y KC-1. Paxeta KCP 6buna Z0paBoTaHa YCTAHOBKOM HO-
®0# TCH ¢ yBeNHYEHHBIM 36PKANOM AHTEHHEL BHEmHE 0HA OTAMYANACh
YATHHERHLIM HOCOBHM KOKOM, B yCOBEpPIICHCTBOBAHHOM BApHAHTE
ibaxera KCP-2, npegHa3HaycHHAR A8 MOPAKCHUN PATHOKOHTDACTHEIX
MOPCKHX H HA3eMHEIX Uesielf, 65u1a B 1962 & IpHHATA H2 BOOPYKEHHE,
Ee sumyck 67 a3BEPHYT Ha 3a80A¢ Ne 256, 2 32TEM HA CAPATOBCKOM

OKB-2-155 started the K-14* missile programme in 1957 and
an experimentat vehicle was created to have the K-14 guidance
developed. The missile failed to get into serial production, but
its seeker test-bed derived KSR anti-shipping missile emerged.
The KSR was 10 replace the obsolete K3-1, which had insufficient
range and speed. K§-2M (KS-11 M) active radar seeker head and
§2.721V double-mode liquid-propellant rocket engine were
intended as an improvement to the missiles characteristics. The
guidance principle, aerodynamic configuration and some
structural units even were similar to the K8-1 project. The Tu-
16 KSR platform was fitted with K-11 M and «Rubicon» guidance
staticns and BD-352 launcher. The K-II M radar (and «Rubicon»
radars) carried out «freighter-types target detection and tracking
at range of 120-160 km and large ground ones at 200 km and
160-180 ki respectively.

The system’s Joint Official trials were undertaken from 1 June
to 15 November 1958, It was found the type’s speed slightly
exceeded 1 Mach. Furthermore control system problems induced
horizontal stabilizer mounting to the fuselage. 11 launches to
sea and ground targets, although showing 50% more hit
probability, yielded worse results, than the KS-1. The KSR was
improved by the introduction of a new enlarged aerial reflecior
secker, The missile externally differed in having a longer radome.
The advanced KSR-2 missile version to distruct sea and ground
radio-contrast targets entered service in 1962. Serial production
was inaugurated at plant * 256 and at Saratov aviation plant

* O paxere K-14 — cM. paznen, noceamesuud YF K-10C

v Mopes, . Moncyosr] £¥NpaLNmAE-0 PAKETM NANRHEA W MORCKDR AEHELLM CCCPY « S, Moroz, S. Popsusvich €3ovist Long Fange snd Navel Svistion missiless .

* See +K-108+ section to read about K-14 missile,
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Ha cxeme uwdppamn obosHaveHsl:
1 ob+apyxenue paGoranwed PIIC npoTenuka cTaHuved tPuuan Hocurens, onpege-
NeHue Be KOOPAMHAT U PEXUMA paboTsl;

2 OTUeNKa paKkeTel M 38NYCK B8 IBMFATENA HE MAKCHMANkHbIA PEXUM Ha 7-7 CeKyHae
noneTa, pa3roH, NONET No KoMakaam cTaxumMm KC-IIM Hocutens;

3 nepexoj Ha MapLIesbid pexum paboTel IBMTETENR, yNpaBnexne 0T BBTONMNOTAE W
craHummu KC-IIM Hocurens;

4 nepesof paKeTL! B NUKMPOBAHHE B TOHKE, i yTON MECTa Uenu focTuran -25°. Mepexon
HB NACCHBHOE CAMOHABEAEHME M OTBOPOT HOCHTENA,

5§ noppeis BY

BHewWHKA CEKTOP — 30Ha HyBCTBUTENBHOCTH CTaHUMK (Puuas

CpenHui cexTop — 3oHa obHapyxenua uened PNC 3PK

BHyTpeHHWA CEKTOp — 30Ha nopaxenna 3PK

Drawing key:
1 carrier’s «Ritsan station detects enemy operating radar and determines its perfor-
mance and coordinates.

2 missile release and its engine start up to maximum mode after 7 seconds, missile
acceleration and flight, according to carrier's KS-IIM station commands.

3 engine cruise mode setting. The missile is controlled by autopilot and carrier's KS-IIM
station.

4 missile going into a dive in the point, where target angle of elevation is -25°. Passive
guidance mode transition and carrier’s turn back.

5§ warhead explosion.

Outer sector is «Ritsan station sensitivity area.
Middle sector is AD radar targets detection area.
Inner sector is traversed by ADM area.

\

Cxema wHasefexun Kpbinatoit pakersi KCP-11
KSR-11 guidance diagram

asHa3asoge Ne 292, Kak 0OGRIMHO HA KOAKbiH HMEBUIMHCA HOCHTC/Ib
TNOALEPKHBAICA ABOAHOM KOMILIEKT CAMOJIETOB-CHAPAA0B,

Pakera KCP-2 nocTaBisiach B BAPHAHTAX € (PYracHO-KyMy/IATHB-
Hoit BY ®K-2 u ¢ dyracuoit BY ¢ akrusHOM o6onoukoit ®K-2H u
npUMEHsIACch B cocTase KoMmuiekca Ty-16K-16 ¢ Hocurenem Ty-16
KCP-2. 3TH CaMOJeThl NOMYYAIHCh MyTeM A0PaBOTKH cepuiHbIX Ty-
16KC. Hebob110€ KOMHYECTBO 6BUIO MOCTABNEHO B MOPCKYIO aBHa-
1ui0. [TepBLIMH K HX OCBOEHHIO NPUCTYMHWIH 3kunaxu 540-ro MPAIT
33-ro yuebHoro ueHTpa asuauun BM®, a scero pakeramu KCP-2
soopyxanuch 4 nonka ABM® CCCP. OCHOBHBIMH LE/SIMH VIS PAKET
3TOro THNA 6BUTH KOpabnu oxpaHeHust AYT — 3CMHHIBI U (DperaThl.
PaccMaTpuBanack Bo3MoxHocTh npumenerns KCP-2 u nenocpen-
CTBEHHO NPOTHB ABHAHOCLEB, OJHAKO B 3TOM CITyYae JUIsl IOPAKEHHS
AVT Tpe6osaioch He MeHee 40-60 paker (IONKOBOH BBUIET).

K ToMy BpemenH GbLTM 3aKOHUYEHB! HcnbiTanua nepsoi B CCCP
NPOTHBOPAAHONOKAHOHHOM pakeTsl KCP-11, asnapmeiics moaudn-
KaLHei «1Boiiku», HTa YP 6bu1a ocHawena naccuproi I'CH 2ITPT'10 u
npeaHasHayanach s nopaxenus PJIC 3PK.

Dra VP OT/MYanach CHAOBHIM HA00POM HOCOBOMH 4acTH KOpMyCa.
Owna noCTaBAsNaCh B /IBYX BAPHAHTAX, OT/IHYABIIKXCS THIOM BY. [L1a
JIEACTBHH [0 MOPCKHM PaIHOH3/IY4aIONHM LIENAM NPEAHA3HAYANACH
moupuraums ¢ BY or KCP-2, a no nasemunim PJIC — ¢ HOBO# OCKO-
NoYHO-(yracHoi 60eBoi YacThIo.

Tlocne NOBTOPHBIX HenbTanuil 8 1962 r. kommiexe K11-16 8 co-
crase Hocutens Ty-16K11-16 u paker KCP-2 1 KCP-11 6bin npuHAT Ha
Boopyxkenne JIA BBC, a ¢ 1965 r. — u Asnauun BM®. Hocurens 6bu1
ocHauet PJIC «Pybun-1K» 1 KOMaHZHO¥ annaparypoil «PybuKoH» 11s
paker KCP-2, a Take CTaHUMed LeeyKasaHus «Priay s npoTHeo-
pagsonokauuorHeix KCP-11. AnTenHa nepsoi pasMecTHNACh B He-
CKONILKO yBennyeHHOM obrexarene Ha mecre PIIC «Pybupnits, a 7 au-
TEHH BTOPOM (10 YHCITY AHANA30HOB paboTh) — HA KPOHIITEMHE HA
HOCOBOM OCTeKIeHHH. Kpome paker camonersl Ty-16K11-16 mornu
HecTH GoMOb B oTceke. Ux nepeobopyaosanu U3 60MO6apAHPOBIIH-
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# 292. As usual, the missiles inventory provided double ammur
tion load for each platform.

The KSR-2 was delivered with the FK-2 blast-cumulati
warhead. The FK-2N active shell blast head was to be deploy
in the Tu-16K-16 complex with the Tu-16 KSR-2 carrier. The
aircraft were produced by serial Tu-16KS development. Sovi
Naval Aviation was credited with only a small quantity of t
aircraft. 33 Naval aviation training centre 540 MRAP crews beg:
the copplex mastering training. A total of 4 regiments of Sov
Naval Aviation was armed with the KSR-2 missiles. Frigates a
destroyers of a carrier task force guard became primary targ
for the missiles. The KSR-2 direct use against aircraft carrie
was considered, but this called for no less than 40-60 missil
to be fired (an all-regiment sortie).

KSR-11 ARM evaluations had been completed at the sar
time. Being a KSR-2 conversion this featured a 2PRG10 pass:
radar seeker to provide AD complexes radars killed. The KSR-
was different in its nose body structure and was delivered
two versions. Intended for naval radio-frequency emissic
targets one possessed a KSR-2 derived warhead. A ground rad
distraction missile version was fitted with a new blas
fragmentation charge.

Having completed recurrent tests comprising the Tu-16K!
16 carrier and KSR-2 and KSR-11 missiles, the K11-16 compl
entered service in Soviet Air Force Long Range Aviation in 1%
and in Soviet Naval Aviation in 1965. The aircraft featus
«Rubin-1K» (Ruby) radar and «Rubicon» command equipme
for the KSR-2 missiles as well as «Ritsa» targeting station for
KSR-11 ARMs. The aerial for the former was installed in a sligh
enlarged fairing in place of «Rubidii» (Rubidium) radar and ¢
latter’s seven aerials (according to operational band numbt
were fitted to the bracket on navigator’s canopy. Besides
missile armament the Tu-16K11-16 had a conventional bor
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Kpmnaran paweta {cameney-cuapnal KCP, onbirian
Exporimental KSR missile

Kpwnatas panera [camoner-cHapRg} KEP-11 (K-11) copuinak va YPaHCNOPTUPOBAYHOR Tanamue,
Cnesa — SanpuHwii gapuatens S4-352 wocwrens Ty-16K11-16

Serial KER-11 (K-11) missile o5t sarvics cart. Left: BD-352 launchar of tha Tu-1BK11-18 carrier

%08 Ty-16 ana BBC, sampaemukos Ty-163 ang BMC # BMO n cTapbix
paxeTorocuer Ty-16KC ans BM®.

Baimyck paker KCP-11 661 Hanaxen B Capatose. B 1963 . xonmex-
THE coapaTenei paket KCP-2 v KCP-11, 2 Takke rpynna peaywux cne-
UMAMHCTOE 328002 M 292, 33HUMABIIHXCA OCBOCHUEM 3THX H3ZENHHA,
Baina HarpaxaeH2 JleHHHCKOR npeMueit.

B 1968 1. pakeTa KCP-2 6wna gopafoTaHa ¢ 1EAb0 PaCUMpPEHus
[HAIA30HA BLICOT MYCka M MOMydmna wHaeke KCP-2M, Bnarogaps Ho-
BOM CHCTEME YIIDABICHHA, CHU3MBIICH BENHYHHY NPOCAIKY, MHHU-
ManbHAA BHLCOTA MYCKA Bblia AoBeAcHa 20 500 M. YcOBEPUICH-
cT0BanH2d PIIC «PyBHH- 1+ 0BHAPYKNBANA LICTb THTIA KPEHCED HA JATb-
HOCTH 220-290 kM, 2 TCH paxkeTh! CONMPOBOXAANA €€ C AHCTAHIHK
180-200 kM. JatpHoCTs AeHCTBHA CTAHLKHN «PHHA» JOCTHTANA 350 K.
B npouecce 3KCINYaTaLHWH PAKeTh Gbl1a BBEAECHA AMITY/IBHAR 3ATIPaR-
K4 OKHCAKTENEM, YTO YIPOCTHIO 3TY NPOLEYPY, H TOBLICHAO ce Be-
30MACHOCTE.

B oM e rogy 20 camoneros Ty-16K11-16 B 3KCIOPTHOM HCOOA-
HEHHH, OTNHYABLIEMCA OAHOYACTOTHOM ANNAPATYPOW, ¢ PaKeTaMA
KCP-2 1 -1 Gbu1s NoCTaBAeHs B Erunet. Ouu 8bUTH IPHMEHEHBE NPO-
THE Hapawna B sofiHe 1973 1 U3 82-X 3amylicHHBIX PaKET B UMb AO
M3PRUIBCKAM JIHHEIM [TONANH TOMBKO 5, BMBEAA H3 CTpor gse PIIC n
croragst TCM Ha Cunae. HeckombKo TakHX CaMOMeTos Moty4ni ¥ Hpak,
NPUMEHSBIWHH UX IO HDAHCKMM HETAHBIM TEPMHHAMAM Taxke Hed
ocobforo yenexa. Huskyio addbekTusrocTh KCP MORHO 06BACHUTE HE
TOMBKO HEAOCTATKAMHA CAMOf PAKETBL, HO ¥ TEM, YTO B IKCTIOPTOM HC-
[OMHEHHY OHA KOMIVIEKTOBANACH YMpOoweHHof ogHouactoTho I'CH,

Toce noasaeHua paketst KCP-5 ¢ Gonee BHICOKMMH XapaKTepHC-
THKaMy roTckue Ty-16K11-16 Gol1M nepeoSopyacsane! B BapHAHT
Ty-16KCP2-5, coxpanus pakety KCP-2 B OCHOBHOM b KayecTse yueb-
Hofl. OHM OCTABANKCH B COCTABE MOPCKOR aBMauMu A0 Havama 90-x
rofos. Kpose TOro, YacTh CaMOAeTOB Bbl1a REpecfopynoBaHa B HO-
cutenn mumenedt KPM-2, 0 nonyurmy oSosHavesue Ty-16KPM. Pas-
pafiorka KPM-2 6wna nannunporara [ICM ot 19.07.1950 ¢
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capability. The aircraft were converted from obsolete To-
bombers for Soviet Air Force use, the Tu-16Z tankers for Sov:
Air Force and Navy and obsolete Tu-16KS carriers for Soviet Nr
deployment.

K$R-11 missile serial production was inaugurated in Sarak
The KSR-2 and KSR-11 designers and engineers team as well
the leading specialists group who pecformed the prode
mastering at plant * 292 were awarded Lenin premium in 1%

The KSR-2 underwent an upgrade to increase launch altity
range in 1968 and it was designated KSR-2ZM. Reducing miss|
start settlement new control system enabled a 500 m minivﬂ
launch level, The improved «Rubin-1» radar detected 2 «cruis
types target at 220-290 km distance and the missile sceki
provided its tracking from 180-200 km. The <Ritsa» statior
cperational range was up to 350 km. Oxidant ampou
replenishment was integrated during operational service:
make the procedure easier and safety level higher.

Being different in its fit of single-frequency equipment. .
Tu-16K11-16 expert version aircraft were delivered to Egy
together with the KSR-2 and - 11 missiles in the same year. Th
saw service in the war against Israel in 1973. According to Isru
sources 82 missile launches led to 5 hits only with U
destruction a pair of radars and combustible-lubricant materi
storehouse in the Sinai. The Iraqi Air Force took delivery
several Tu-16K11-16 aircraft and used them against Iranian (
terminals, however without significant success. The KSR's I¢
efficiency wasn't generated only by missile’s design drawbacl
$o, the export version possessed only a single-frequen
simplified secker head.

The appearance of the advanced KSR-5 missile resulted.
the Soviet Navy Tu-10K11-16s being uprated to Tu-16KSR2
standard, which retained the KSR-2 as a training aid, These we
in Naval Aviation service until early 1990s. Furthermore, son
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A Erunerckuit Ty-16 ¢ geyma pakeramu
KCP-2. M3 apxusa pepakymu
Egyptian Tu-16 carries two KSR-2
cruise missiles. (Editorial archives)

<« KCP-11 nop kpeinom Ty-16. @oro uz
apxusa A. Angpeesa
KSR-11 beneath Tu-16 wing.
(A. Andreyev archives)

KCP-11 nop Ty-16. Moro u3 apxuea A. Augpeesa
KSR-11 missiles under Tu-16 wing. (A. Andreyev archives)

> KCP-2 nop Ganouneim gepxarenem Bf-352. W3 apxusa
penaxymm
A KSR-2 cruise missile at BD-352 launcher. (Editorial
archives)

€. Mapaa, C. TMoncysewy eYnpasnsiemsia PAKETE AansHeR k MOPCKoR samauim CCCPa « 5. Maroz, 5. Popsuevich «Saviet Long Range and Naval Aviation missiless ﬁ 0



Ha cxoma uudipamm obosHaMaKE:

1 pagnosspmsatens B4,

2 oToend ohogyaoeaHns;

3 OKHA CUCTEMbI BCTROOPHENTBUAN,

4 TepMOCTabANMIMPOBEHHLIA OTCEK BY,

5 fGyrenm, '

B GCHOBHWE TCNNWEHBIE Bakw;

T ncnonHaTeneHwe MexaHn3me N0 1 LINBO.

(N TN

o 6 6 0 6 06 0 0

- EARENAY et e e e
' N L

Qrawing key:

warhead radie command fuse

equipmant compariments
astro-navigation system sight hatches
warhead thermostabilizated compartment
suspension rings

main fuel tanks

horizontal and vertical stabilizers actuators
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Camonet-cHapna C-30, KoMnNoHoRouHAA CXeMa, NPAQNORATAGMBIA BHQ
S-30 missile cutaway in bellaved to hava this appearance

MEXKOHTUHEHTAJNTBHBIN
CAMOJET-CHAPSAL C-30

JlBaiuathe TpeTsero Mad 1955 I Ha 3aBoge Ne 256 65110 OpraHu-
aoBano OKB noa pyxosoAcTsoM [1.B. LiplfuHa, KOTOPOMY BBLIO BbITA-
HO 3afaHHE CPOEKTHPOBATh MEKKOHTHHEHTAMbHELE CBEPXIBYKOBOH
GombBapaupostdg PC. TIPOEKT OTANYANCA HEOPAHHAPHOGCTHID, HO OT-
CYTCTBUE AOCTATOYHOIO OTIBITA ¥ PA3PABOTUMKOE LIC HOIBOIIIO APA-
BHNRHO OLUCHHTE CODCTBEHHEIE BO3MOWHOCTH, H 33ABMCHHAIC XdpdK-
TEPHCTHKH CKA3ATHCE HEBBITONHUMBIMH. [TPOEKT HA4an ANHHHbIE TYTh
METaMOp(03 U PAIASAICA HA ABC BETBH — TNHNOTHPYCMBIH Da3Bek-
unk PCP v crpaternyeckuil camonet-chapsa PCC (C-30), ofbeannes-
HEIC KOHCTPYKTHBHO MOJOOHBM THAHEPOM W CTAPTOM C CAMOAETA-
HOCUTEI, PaBOTH MO CaMORETy-CHApAAY Hauaaucs 31 uiong 1958,
NpHYEM rOfOBHEIM peanpuaTtien ctano OKB-156 AH. Tynonesa,
paspabathiBapmerc HocuTens Ty-95C. Tynones M3HAYAABHO PEIKO
BHCTYNMI NIPOTHB HAeH LIsiB1HA, I £T0 OTHOUICHHKE K HEH K TOMY MO-
MEHTY HE H3MEHNIIOCh.

Komnonoska chapspa C-30 6asupoeanack Ha npoekte 2PC # co-
XParKNa €10 KPbUIO, ONMEPEHHE H CHIOBYIO YCTAHOBKY U3 AByX [IBF
PI-013 paspadorkn OKB-670 Boxpapioka. Proseamx O YKODOYEH
33 CYET CHATUA KaBHHB W OOTEKATENA CNIELCO0pYIOBAHUE B XBOCTE,
TEM HE MEHEE €T0 AMuHa npesbimana 20 m. B xkavectne BY cornacuo
ONYOANKOBAHHbLIM AIHHBIM GbIO B3ATO NPAKTHYECKH 3KCICPH-
MEHTAbHOE «u3feue O» (POC-GC), HO Ha TPAKTHKE BEPOATHEE BCETO
MOT BHITL HCOD/B3IORAH EAHHCTBEHHBIA TOTAA CEPHAHBA TEPMO-
RNEPHBLA 32PFA U34. 374, OG1aNABIAN CXONHHIMH MACCOBBIMH H rafa-
PUTHHMH XAPAKTEPHCTHKAMK, CHCTCMA YIPABAEHHA AOMKHA Obila
BBITh ACTPOHHEPLMAABHOMR. V1A ee OTPAaGOTKH H NPEABAPHTENEHBIX
HCTIBTAHHI CAMOJIETA-CHAPAAA MNAHKPOBANOCH TIOCTPOTS €F0 MHIIO-
THPYEMBIF 3HAJIOL

CamoneT-cHapag PCC umMen Hensri pag KOHCTPYKTHTBHO-TEXHONO-
FUYECKAX HEAOCTATKOB. [IPemae BCEro, KOHCOMH Kpbina He BBUTH pas-
[eNeH:! Ha NoACHOpKY, M3-32 YETO B YCIOBHAX OMbITHOTO MPOM3BOA-
CTBA HA W3ITOTOBAEHHE 3THX ArpPeraTos TpefoBAnOCh HE MEHEE 4-X
MECALEE TIPY TPCXCMCHEOH padoTe. CXeMA CTHIKOBKH KOHCOMEH KPhl-
Aa ¢ grozenred 613 NPOIYMaHa NA0X0, TAK KK KOHCTPYKTOPEL CAMH
i ceba YCTAHOBHAN OQYCHD XKECTKHE MHMHTH MACCH, HM NDHILIOCH
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aircraft were converted 1o KRM-2 target carriers being design:
ted Tu-t6KRM. The KRM-2 creation was begun according
Council of Ministers resolution signed on 19 July 1939.

5-30 INTERCONTINENTAL
MISSILE

The design bureauv ordered to create the «RS» intercontinent
supersonic bomber was established at plant * 256 unde
leadership of P. V. Tsibin on 23 May 1955. The bureau investe
in a project which had many innovations, but insufficier
experience resulted in the overestimation of the designel
capabilities. Therefore claimed performance appeared not tot
realized. The project began a long period of metamorphosis ar
was divided into two parts, which were controlled by a pilote,
RSR reconnaissance aircraft and RSS (5-30) strategic missik
owing to the similarity in airframe and launch by carrier-aircral
method. The missile imaging programme was started on 31 Jub
1958. To add to the RSS study, Tupolev OKB-156 became th
head enterprise to build the Tu-958 carrier. Initially Tupolev ha
harshly objected to Tsibin's idea and he didn't change
opinion later.

The §-30 missile layout was based on the 2RS projec
retaining its wing, tail unit and power plant comprising 2 pa
of Bondaryuk OKB-670 RD-013 ramjets. The fuselage wa
redesigned and shortened by cockpit area and the specic
eguipment tail fairing was removed, but nevertheless it was sti
longer than 20 m.

The experimental «product 6» (RDS-0s) was supposed to t
the warhead, but allegedly prod. 37d , the single realisti
contemporary serial thermonuclear charge, could be employe
This had weight and dimensions similar (o the RDS-6s. Th
missile was supposed to feature astro-inertial flight managemer
system. It was planned that concrolled by 2 pilot analogue
aircraft would be buile for the systems development an
preliminary evaluations.

The RSS missile had a number of design and technolog
drawbacks. First of all the wing main panels weren’t divided o
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Ha cxeme yngppamu ob6oznavens::

1 BbIXOJ HOCHTENA B PBCHETHYIO TOKY NYCKE NO BCTPOHOMMMYECKAM W PBAMONOKALUMOH-
HblM OPHEHTUPEM;

1& oTuen camoneTa-cHapaaa ¢ guctadyuml 5000 km Ha ewcote 11000 m;

2 xpedcepckui nonet Ha ssicote 20000 M co ckopocTeio 3000 km/4 N0 ABHHLIM
sbicoTomepa w VICY ¢ acTpokoppexumen;

3 omxnoyenue VCY, nepexon Ha 8BTONMNOT M NUKMPOBAHME B PACYETHOM TOUKE;

4  Brn0yeHue papuoB3pweaTens BY;

5 noppuie BY wa BeicoTe 3-4 kM.

Drawing key:

1 the carrier approaches defined launch point according to celestial and radar
coordinates;

1a missile release at 5000 km distance and 11000 m altitude;

2 missile cruise flight at 20000 m level with 3000 km,/h speed. The flight management
is provided by radio altimeter and ISU inertial control system with steflar monitoring;

3 thelSUis turned off. Flight control by autopilot and missile going into a dive at point of
destination;

4  warhead radio fuse is turned on;

5 warhead explosion at 3-dkm altitude.

Cxema waBefjenus camonera-cHapapa C-30, npegnonaraemsid sug
§-30 missile guidance is believed to have this appearance

MOWTH HA HCMO/NB3OBAHUE HEMPOBEPEHHBIX MATEPHAIOB, CYIHBIIMX
BLIMTPBIN B Bece. OHH M3 HUX — ATIOMHHHEBO-OEPH/LTHEBBIA CIIIaB
Ab — OKa3aicA KpaifiHe TOKCHYHBIM H BBI3bIBAN § pabOTHHKOB Onac-
Hoe 3a6onesanue G6epHITHO3.

TIpOEKTHPOBAHHE M M3TOTOBNEHHE M3AENHA IO C CHIBHBIM OT-
CTaBaHHEM OT rpaduka. PaboThl N0 HOCHTEMO TAKKE 3ATAHYIHCE. Ty-
MOJIEB APIYMEHTHPOBAN 3TO CIOKHOCTBIO MOABECKH CTOML KPYMHOTa-
Gapurhoro uapenus. Tem He Menee, i PCP HocuTenb BCe Ke Gbin
noctpoeH, a camo OKB-156 npoexriposano moguduxatuu Ty-95 nog
Kpbutatyio pakery «100» u GecnunoTHbIA passeauHK «113», KoTophle
10 pa3MepaM H Macce AaKe MPEBOCXOAWIH NPOeKThl LbionHa.

B 1959 1. konnexris OKB-256 6bin nepeseieH Ha 3asox Ne 23, rae
TNPOJIO/IKAN 3AHHMATBCA PAKETHOH TEMaTHKOMN 1107] OBIIMM PYKOBOJI-
crsoM B.M. Macumesa. Haxomusimiica B 3apepiaiowei craguu npo-
CKTHPOBAHHA camoneT-cHapaf PCC He BTUCHIBAICA 1O/ NPH3EMHCTHIE
Gombapauposumuky 3M 1 M-50, a2 u camo OKB-23 Bckope 6bU10 3aK-
puiTo. [TepBoe BpeMaA Ha 3aBOJE OCTABAIACH OPrAHU30BAHHAA ELE NIPH
Msacuuieses cnenuanbHas KOHCTPYKTOPCKAA TPYNNa, Kyaa MoMHMO
Upi6una souw B.B. llaspos u PJI, Bapruuu. Cpeu npoyero oxu 3a-
HuManuch apanrtauueit PCC nop ruranTckui ruponnan-dombap-
JMPOBIIHK A-57. [To pafly NPHYHH, B TOM YHCIE U OOBEKTHBHBIX, Ca-
Morer A-57 nocrpoet He 6bu1. B 1960 r. paborst no C-30 u P-020 (noc-
neanas pepaxuus npoekra PCP) npexparinm,
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subassemblies and it took three teams operating schedule up:
4 months to build these in pilot-scale production conditior
The main panel-to-fuselage fit wasn't thought out well. Very ha
mass limits set by the designers for themselves forced t
employment of untested materials to provide weight reduction
One of them was the AB aluminium-beryllium alloy whic
appeared to be very toxic.

The missile’s design and construction was significant
behind schedule. The carrier production showed the same dela
and Tupolev claimed this was due to the size of the platfor
Nevertheless, the RSR carrier was built and OKB-156 studied t!
Tu-95 versions to convey «100» cruise missiles and «113» dro!
reconnaissance aircraft. The latter’s weight and dimensions we
superior to Tsibin's projects even.

OKB-256 staff was allocated to plant # 23 in 1959 to wo
on missile themes under V. M. Myasishchev’s general leadershi
The RSS missile, being in final stages of projection, had no }
and M-50 suspension capability because of their low heigl
Furthermore, the OKB-23 was disbanded soon after. The spec
designers team which had been established with V. M. Mya
shchev remained temporarily at the plant. This includ
V. B. Shavrov and P. L. Bartini to add to P. V. Isibin. Among ott
things they tried to adopt the RSS to the huge A-57 seapla
bomber. But the aircraft failed to be built for different reaso
The §-30 and R-020 (the last RSR project conversion) stud
were halted in 1960,
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Crpaternuackkin caMmoneT-cHapag s6n, npooxy (npeancnaraemd sun)
aB1» stratepic misafle project is bolieved to have this mppesrsnce

IIPOEKTHl ABUMALUWOHHLIX
PAKET 50-X M 60-X T'OJIOB

B 1953 r. B OKB-156 Gbuia Havata paspaboTka DAKETHOA CHCTEMBI
Ha 6a3e CBEPXIBYKOBOTO BOMBapAMPOBIIHKL <108+, KOTOPBIA MOT He-
CTH camoneT-cHapag <100+, 2 Kak ATLTCPHATHBRYID TOABECKY — BO3-
BPAllaeMbIH NMOABECHON NHACTUPYEMBIA WM BecnunoTasé Gombap-
AHPOBWHK. YIADHBIH INEMEHT CHCTEMBL ZOMKEH HRUT MMETb Asa TPI
AM-11M # paseusats ckopocTh 1500 kM/4 npy ganshocTy 1000 km.
JmiHa camoneTa-cazapaga «100+ Bsina onpenenena g 23,7 u pasmax -
12,5 M, cTapTOBaA Macca cocTaenwna 31 T {Ipeanoaarancch BCIoAb3o-
B2Th TeMOANCPHYI0 BY M HHEPUHATBHYIO CHCTeMY HaBeLcHUA, B cay-
yag Heyaauu ¢ camoneToM «108» B KA4ECTBE HOCHTENA MOT UCTIONb30-
BATLCA H COOTBCTCTBCHHBIM 0OpasoM JopaboTannbii camoneT Ty-95.
TIpoEKT BNOAHE COOTBETCTRORAT MHPOBbIM TEHACHLMAM TOTO BpEME-
HH, OAHAKO Yke Yepes roa, 8 1954 © Hayanack paspaboTka CHCTEMbl
«KomeTa-20+ ¢ ropaago HoMee BEICOKHMH XAPAKTEPHCTHEAMH CKODO-
CTH H BHICOTE NIOeTa. TeM HE MEHEE, Da3paloTKe CAMOAETA-CHaDIIA
«100+ NPOAOARKANACD E1E AOBOABHC ACATO K BBUTA NPEXPALICHA NHILL
B 1958 1, xorga vavanuce CTHY cuctemsl K-20,

B 1958 r OKB-23 npHCTYnHIO K 3CKH3HOMY TIPOEKTHPOBAHHIO
CBEPX3BYKOBOTO HOMBAPAMPOBIIMKA M-36 1 €ro PaKeTOHOCHOH Mo-
andarausn M-S6K. Ee BoOpy®eHHe HOMWKEO OBINO COCTOATh HI OF-
Holl YP X-22 paspabotkn QKB-155 (cM. nnxe) van M-44, nagenusn
cOGCTBEHNOH KOHCTPYKLHH.

B npoekre Kpe1naToR pakeTsl M-44 66U1 HCMOAB30BAH OMLIT NpPC-
€KTHPOBAHHA MAPIIEBOA CTYNCHN MEKKOHTHHEHTAIBHOIO CaMONETA-
CHAPANA HAIEMHOTO ¢TapTa M-40 «Bypatss. CHADBAA YCTAHOBKA COCTO-
ana u3 aeyx TPIL KP-5-26. lanratens 507 ONTHMHIUPOREH A4 NONETa
K4 BEICOTE 28-30 KM, YTO AOMAKHO G510 0BECNEYHTh 3HAYKTCABHO
Gonbluee TIONETHOE YHCAO Maxa no cpasHeHHIo ¢ X-20 npu npumep-
HO PasHOf JANBHOCTH M TOM XKe HoeBOH yacTH. TeMa CYHTANAC TIepC-

£ Mapea, £ Moncyats 1¥N0GNAEMLIE [IEETH DANHEN W MODCRDR SBnsuim CUCPY » 5 Mooz, B Popauench 1Sovet Lang Fangs and Mavsl Sasmon missilesy

ATRBORNE MISSILES
PROJECTS OF 1950s
AND 1960s

A programme was started at OKB-156 in 1953 based on the
«108+ supersonic bomber missile system. The bomber was
capable of carrying «100» missile or rerurning suspended bomber
which could be unmanned or controlled by a pilot. The system's
strike component should have a pair of AM-11M turbojets
moving it with a top speed of 1500 km/h and 1000 km range.
The «100» missile was 23,7 m in length and had 2 12,5 m
wingspan with start weight of 31t. A thermonuclear warhead
was planned to be employed as well as an inertial guidance
system. In case of failure of the <108 aircraft project, a specially
improved Tu-95 bomber could be converted as a platform. The
project matched contemporary world designs, but the «Kometa
20+ system studies were begun in 2 year, in 1954. The new study
featured much more advanced speed and altitude characteristics.
Nevertheless the «100s had kept the ball rolling quite for a long
time to be stopped in 1958 only, when the K-20 system Joint
Official trials were started.

OKB-23 began the M-56 supersonic bomber and M-56K its
missile carrier version study programme in 1958. The M-56K
armament incorporated the X-22 missile made by OKB-155 or
an M-44 created by the same OKB-23.

The M-44 cruise missile project had integrated experience of
the M-40 «Buran» (Snowstorm) ground platform interconti-
nentzl vehicle sustainer studies. The power plant consisted of
two KR-5-26 turbojet engines, which were optimized for 28-30
km flight level. Compared to the X-20, it should have provided
much greater speed while keeping the same range and warhead.
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Aavayuannan pexare X-95 [wapkasT KOMNOHGRKA ANA FHOWHOA NoAseckM camonare T-4]
X-45 missila. Thin leyout was intandad for tha T-4 aircratt guter suspension

TIEKTHBHOW, ORHAKO CaM HOCHTENb, HMEBINK BECBMA HETPAOMUMOH-
HYI0 CXEMY, TpeBOBIN 1% 3aBEPUICHM NMPOEKTUPOBRHMA MHOTO
CpPEACTB W BpEMEHH, Boaee peanpHpM BEIIO COIMAHKE MOAMDHKALHH
camoneta M-50 (M-52), umesmers 6oace TPARHUHOHHYIO KOMIIOHOB-
Ky M HAXOfMBLIETOCA B Sonee BLICOKOH CTaHM TOTORHOCTH, JIng Hero
NPOEKTHPOBAACA CamoaeT-cHapaa M-61. Cormacwo TICM ot 3 oxrab-
pa 1960 r. 32801 Ne 23 ocBoBoxIanca oT BONBWHHCTEA DaBoT 110 Te-
MaTHKe 3axpriraemoro OKB-23, B ToM yncae u no npoextaM M-44
M-50K, Torga kax pemerme o TeMaM M-52 u M-61 npegnonaranoce
NPUHATD TIOIKE,

Ha saeoge Ne 23 TemaTHxoM 2BHAaNMOHHOTC PaKETHOTO OPYAKHA
3aHMMANACH Yke ynoMuHaBmasca pauee CKL Oua paspadarusana
KPBIMATYIO PAKCTY «6ls, NPEACTABIABMWIYIO COBOR JafbHERIICE DA3BU-
The npoexta PCC (C-30) ¢ coxpaneHnem GONbIIMHCTEL €10 HEEOCTAT-
KOB, aZ2NTHPOBAHHYIO MG CaMONIeTH MACHLIESA, KOTODEIE CTPOMI 3T0
32BOA1, PA3MeDh! GBUIH YMEHBIIEHE! (IPH 3TOM YRANA JANLHOCTD), 4
OTEpeHne C1ano V-06pa3Hny, 910 0BECTICIHRANO TOARECKY PAKETH
noa camoneT M-50 ¢ Manoi BLICOTOR MaccH (KOHCOMM OMNEPEHMS Y-
TAHABIUBATHCD TICCTE TTOABECKY PAKETH),

TMepedas x npoekry M-52, oT 3T0# KOMIOHOBKM OTKA3AMHCE B
NOAB3Y NOAHOCTRI) HOBOTO H3fenud. Ero rabapnTht pE3xo yMeHs-
LIFAKCh 32 CYET NDPBMEHEHNA KOMITAKTHOH TEPMORZepHOH BY HoBo-
ro NOKONEHHA H CKIAIHBIX KoHCOREH KPhina W onepenus. Ho gosectu
paboTy A0 kOHUA nOMemanc 3arpurie OKB-23 v nuksnganuda CKT
3apen no eme 6uin nepegan 8 OKB «Kynon» 11.0. Cyxoro.

TILITANMCH 33HUMATHCA NPOBNEMATHKOA COIMAHHA ABHALNOHHOTO
BOOPYXEHHA W B YIPEAACHMAX, B 337341 KOTOPHIX 3T0 HE BXCAMAO. B
vacTHecTH B BBHA MM, Moxaickore Ol npopaboTaH pay KOMIo-
HOBOK CaMOAETOB-CRAPAOB. JIng nopaxerna BoeBEIX Kopabneh mpef-
HA3HAUANZCh KPHIAATAA PAKETA © AAMBHOCTRIO 600 KM ¥ Manorabapur-
HO# ARepHON BY MomuocThio 0,3 kT TIPOTHE XPYNHBLX CTAMHOHAD-
HHX UeAeH NPOEKTUPOBANHCh CAMONETH-CHADAAR C JaNbHOCTLIO
1500-3000 xM » TEpMOAAEPHOT HOETONOBKOA MOITHOCTRIO 1.9, 3, 5 4
10 Mrt. 371 H3AENHA TPOCKTHPOBATHCD KAK 3MEMEHTH PAKETHO-ABHA-
HAQHHBIX CHCTEM HA $23¢ CBEPRIRYKOBOTO BLICOTHOTD GOMBAPIMpPOR-
(K2, TPOPA6ATHEABILErOCA 3ECh KE, B CTCHAX AKAZCMMM B KOHLE
naTiaecaThiX rr Komtextne BBHA 8o3spamancs x nopofHsM 344HK-
AIM ¥ B JANbHEHIIEM, OJHIKO CELHU(UKA OCHOBHBIX 327124, 11OCTAB-
AEHHBIX TIEPEN ITHM YHPEXJICHUEM HE MO3BOMMAL PEAMH3IOBATL ITH
TIPOEKTHL
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The theme was considered to have a future. However, havi
rather untraditional configuration, the platform called fo
project expending much time and money. Named M-52, build:
the Myasishchey M-50 version was more realistic, because ¢
featured 2 more conventional aerodynamic layout and was clos
to completion, The M-61 missile was projected for it. Plant #.
haited majority of works related to closed OKB-23 according
a Council of Ministers resolution signed on 3 October 1960. T
M-44 2nd M-56K projects were amongst them, but decisions:
the M-52 and M-61 were deferred.

The aviation missile armament project was attacked
mentioned special designer team at plant # 23. It proposed |
RSS (8-30) derived «61» cruise missile which kept a majority
the progenitor's drawbacks. The «61» was adapted f
Myasishchev bombers. The missile dimensions reducti
resulted in smaller range. The tail was «V»-shaped to enable
to fit beneath the low standing M-50. The tail stabilizer pan
were fitted after the missile’s suspension beneath the fusela

Having considered the M-52 project, designers rejected t
previous configuration in favour of a new design. A comp:
thermonuclear warhead together with folding wing and tail ms
panels led to significant reduction in dimensions. But OKB-2%
disbandment and elimination of the SKG didn’t allow the wo
to be completed. Consequently, the design’s development w
given 1o P. O. Suchoi’s «Kulon» (Coulomb) design bureau.

Establishments not usually involved in aviation armame
creation tried to study the problem too. In particulat, Mozhas|
VVIA worked out a number of missile fayouts, A cruise missi
showing 600 km range and 0,3 kt small-sized nuclear warhe:
was intended for enemy ship destruction. Large stationa
targets were 1o be destroyed by projected missiles with 150
3000 km range and thermonuclear charges of 1.9, 3, 5 and !
Mt power. These were studied as part of aviation-missile syster
on the basis of a high altitude supersonic bomber, which w
designed at the Academy late in the 1950s. Further, VV¥i
engineers tried to solve similar design problems again, but 4
Academy's main task specifications didn't enable these projeg,
to be realized.

MIJOR o
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X-22 «Burya» miseile. Contral panels fixing rods and engine exhaust plugs ara fitted
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Apsauuornar paxera X-22H wa Ganounom gepwarens BO-45K camonera Ty-22M '
X-22N missile under BO-45K launcher of tha Tu-22M carrier

CEMEUCTBO PAKET X-22

| X-22 MISSILE FAMILY

Cemnaguatoro anpena 1958 © Hava10Ck CO3MAHKE ABHALMOHIIO-
PaKeTHOA cucremnl K-22 Ha Base CBEPXIBYKOBOro 60MBAPARPOBIIH-
K2 1050 (Ty-22, OKB-156) CO CKOPOCTHOM M BEICOTHOH PareTOH H0Mb-
oA pansHocTH K-22 «Bypa», paapaoTka KOTOPO# mopydamach
Dybrercxomy Guamany OKB-135 (¢ 1966 . — MKB «Payra», mmasgmi
koucTpystop AA Bepeanax), Cuctemy Hasegenus K-22V paspafia-
Twpao KB-1 TKP3 B Tpex BapHanTAX — ¢ 2BTOHOMHBIM HHEDPUWANE-
HuM cuncanTenes nyta TICH, 2 Tarwe ¢ aKTMBIION M MACCHBHGH pa-
AuonoxkanuorHsMu TCH, Tlocneguas, B 0T1u9Me OT paHee CO3AHHMX,
paforana B UMPOKOM BUATIA30HE YiCTOT H HABOJMIACH H Pa3aMy-
HHE pABOTAIIME DIAMOTEXHRIECKHE CHCTEMB BOERBIX KOpabneit
(PanHONOKAMOHHBE, CBA3HLIE, HABUIAUNMOHHNE # T.IL).

Howan paxeTa Apngnack passutuem cuctenm K-1001 w K-14, wo npea-
CTarnANa co60M KayeCTBEHHRIT UIAT BOCPER. 3 cdeT nepexona Ha XKPI
BHn0 JOCTUFHYTO TTORETHOE YHCA0 M=3,5 Ha BEICOTE 22,5 KM, FapaH-
THPOBABLICE TIPEOACeH’E MOGOH CYUIECTROBABEH TOMIA CHCTEMBL
NBO.

B HocoBoM OTCEKE KopTyca waxoaurack TCH (A1 AXTHBHOTO Ba-
PHAHTa — PIZHOACKAUHOHHER KOOPAMHZTOP ueny Thla I} wiu
JUCC cuscmurens myTH M GAOKH CHCTEMB! YRDABNCHHA. 32 HEM pac-
nonarancs 670K BOSAYIIHBIX M KOHTAKTHLIX B3pHIBaTEned 1 BY, 6akn-
OTCEKH KOMIIOHEHTOR TOTLINBA, SHEPTETUYECKNI OTCEK C CYXMMH AK-
KYMYASTOPIMH (AMITYNHPOBAHERIA JNEKTPOMUT Had HMX NOLABANCA B
MOMENT NYCKA M OHI PABOTANM 10 BRIXOAZ HA HOMUHANBHEIA PEKHM
rypGorenepatopa), asTenuaoTom AIIK-22, W arperaTamu cucTeMbl
Aapayea 6akos. B xBOCTOBOM OTCERE GBLIM DACTIOAGKEHBL HCNOMHY-
TE/BHBIE MEXAHKMIMH DYIEH, CAMHKH TYPOOHACOCHBL ATPEraT CHIO-
BOR ycTanorxku (THA) ¢ MIKCHMManbHEIM pacxopoM 80 krjc u
teyxxameprsii AKPI P201-300 (C5.44) paspadorsn OKB-300 («Cowse).

Moauguxauus X-2211CH ¢ MHepUHANBHEIM HABSACHUEM IpeAHas-
Ha2aA4Ch 118 TOPIKEHNR UEACH C 3AHHEIMH KOOPOMHATAMH H KOM-
TICKTOBATACH TOALKO ClleuManbnon BY Momuoctswy 200 kt T3, Ko-
TOPaR MCTJIA HHHNMBPOBATLCE KAK B BOSAYXE, TAK H [IPY BCTpEME ¢
nperpafof. «ucrass X-22 ocHamanacs axTHBHON PICH vna [T u
KOMIUIEKTOBANACH (BYFACHO-KYMYASTUBHLIM 3ApARoM «Ms Maccolt 950
kr (500 xr BBy unu CBY «Ho, Takol e, kax v X-2211CH (370T apHanT
HRIANCH OCHOBHBIM).

aKETE i

= Mopa, T Nencyseur c¥np

The creation of the K-22 aviation-missile system on the basis
of the «108» supersonic bomber (Tu-22, OKB-156) with K-22
«Buryas (Tempest} high altitude and speed long range missile
was begun on 17 April 1958. The OKB-155 Dubna branch
(«Raduga» (Rainbow) MKB since 1966, Chicf designer - A.Ya.
Beresnyak) was ordered to work on the K-22 project. KB-1 of
GKRE developed the K-22U guidance system in 3 versions. These
were fitted with the PSI independent inertial dead reckoning
(DR) device as well as featuring active and passive seekers. The
latter differed from earlier produced homing units in possessing
2 wide vperational frequencies band and could be directed to
different working radio systems of military ships (radars,
communications, navigation, etc),.

The K-10 and K-14 derived K-22 missile was a significant step
forward, The liquid-propellant rocket engine enabled Mach 3,5
to be attained at an altitude of 22500 m (o penctrate any
contemporary air defense,

The body nose compartment accommodated the seeker head
(PG type radar target position indicator for the active seeker
version) or DISS of DR device and control system units. The air
and engaging fuse assemblies, warhead, fuei components tanks,
electric power bay with dry batteries (ampouled electrolyte was
fed to them at the start moment and they operated until the
turbogenerator acquired nominal mode), APK-22 autopilot and
the tanks pressurization system units were placed behind the
nose compariment. Tail compartment had control surfaces
actuators, joint power plant turbo-pump unit showing max fiow
of 80 kg/s and R201-300 ($5.44) double-chambered liquid-
fuelled rocket engine designed by OKB-300 («Soyuzs (Union)).

The X-22 PSI version with inertial guidance provided preset
coordinate target destruction and possessed a 200 kt trinitro-
toluene equivalent special warhead only to be initiated as in the
air s being met 4 barrier on the ground. «Clears X-22 was fitted
with PG type active radar secker and had blast-cumulative «M»
charge of 950 kg weight (500 kg of explosive) ar «N» special
warhead as the same as the X-22PSI had (this version was main),

COCPy « 5. Marez, & Popsuevich eS0viat Leng Ravige and Naval Aviation misssass
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Ha cuene yndpamn pS0aNIYEHW:

1 20eear uenw PNC aockrens w APTCH paxete. Myck u oranpor;

2 pacdmecauna pyned i anycx KPL

3 pBIrDH W NORGTMA HABOD BLICOTS,

8 NDNGT Ma MAPWEBDH BuiceTe 22500 M, YNPABNEHNE BRTOAKNOTGM NG 3-M OCAM U MO
TCH {xypc W RaneHOCTL). [JBUTaTENL Ha PEXMME NOGIEPXEHAR GXOPOGTH;

7 pakaTet X-22H — NoneT Ha DDA M3 3BL3HHI MAPLUEBLY BLIGOT B AHANAIOHe OT
12000 go 22000 W, ¥np — nporp PYEMbIR 3ETONMAGT W APTTTCH;
BHKMGYSHHE IBUTETENA W NeEBON PAKeTe & NUKHPOgaHKE Nog yraom 307 mocne
AOCTHAEHHA DNIDEAENEHHOIO YrMa OTXNOKEHMA ny4a MCH;

T negpe B4 no gnansim FCH uni Npr KOWTAKTE © uenki.

Drawing key:

1 target lock is made by carmer's radar and missile’s active radar seeker. Missile unch
and carrier turn back;

2 missile’s contral surfaces unlocking and liquid-propellant engine start;

3 missile acceleration and flat climb;

4 22300 m cruise levef flight. Three axes control by autopilot and contral accerding ta
direction and ranga by the seeker. Speed sustaining engine mode:

5 for X-22N missile: one of assigned from 12000 m to 22 000 m levels flight, The missile
is controtled by programmed autopilot and active radar seeker;

8 the engine is stopped. The missile having attained specified seeker beam angle goes
inte 307 dive;

7 warhead explosion according to the seeker data or bty target mechanica! contagt.

Cxema wasageHua pawer X-22 u X-22H
X-22 and X-22N missiles guidance diagram

Paxera X-22 6uina 60b1IMM MArOM BIEPEN HE TORBKO € TOYKM 3pE-
HUg GOPTOBLIX CHCTEM, HO H B KOHCTPYKTHEHO-TEXHONOTHYECKOM T3~
He. BHCoKad NoseTHR CKOPOCTE NMPEATONArana BLCOKKE TEBOBIHNS
K K2YECTBY M TOMHOCTH H3rOTOBNEHMA MaHepa. B cBisu ¢ aTHM ec
cbopkz Brina nepeBeAeHa HA IPOTPECCHBHBIA STATOHIIO-AGNOHHbI
METO] YBA3KH OCHACTKN,

Hapsgy ¢ TPAIHLHOHREIME OMHHHEBEMH CILTABAMM M CTANIMH
aag X-22 Brepsbie BbN IHMPOKS HCTIOABI0BAH THTAH — Criiask OT4-1
H BT-5. B koncTpykumn X-22 wpoko npsmensnacs ceapka. Ee ocao-
€HHE BLUIO CONPAKTHO C BONBIUME TPYIHOCTAMH, YCYTYONSABUIMMHCS
cnewxon. Tak, nepepili Kopitye X-22, KOTOPBUA U3TOTOBWIN B HOMHYIO
CMEHY, YTOOB HAYTPO TIOKAATh HA 3AKPHITOMH BHCTARKE A1 PYKOBOA-
CTBA CTP2HBI, OKA3CA BECh B TPREMMHAX, YCTPAHUTh 6PIK yAATOCH €
NOMOULbIO CO3AANHE NPOTPECCHBHBIX TEXHONOIMYECKHK TIPOLICCCOR
H NPHMEHCHHA HOBOTO OGOPYAOBAKKA, KOTOPOE GHING CHELUANHIK-
POBIHHKM (PaHee CTABKA ZEMANACh HA ETC YHUBEPCATBHOCTE).

Ee GAHUM TEXHONOTHYECKHM HOBIIECTROM, BHEADCHHLIM BO Bpe-
M8 OCBOCHHA TIPOM3IBOACTEA X-22, CTAN0 AAMIZHOE BMTAAKHBIAHHC

KOB UIHARKAPOB HCTIOAHHTENLHNX MEXIHUIMOB B CHCTCME YTIPaB-
rr}g}?nn. 310 NOIBOMUIO NOAHATE PABOYECE FABNCHUE B CHCTEME 3 TEM
LAMBIM YMEHBITHTL PasMepsl GYCTEpoB.

BonbIne TPYAHOCTH BOSHUKITH JIPH OCBOCHHUU IPOHIBOACTEA CTEK-
ACTEKCTOAHTORBIX PaAROIPO3pauHbIX obrekaTeneit TCH. K stum kpyn-
HHM ATPErATaM IPEABRBANHCD OYENb KECTKHE TPEGOBIHIA, BEAb OHN
:omu BRAM HMETh CTABGUNBLHEIE XAPAKTEPHCTHRH {IPH HATPEBE 10
remnepatyp 350-4000 C. Tlepeble cephy OBTEKATERCH AENAANCE Ha
pasone Ne 301 B Xumkax, 1O TaK KaK OHH e coOTBeTCTBORUTH TT, ux
RpONIBOACTRO OHAG MepeHeceHD B JyGHY M 3HAUUTCILHO YCOBCP-
TICHCTROBAHO. B KOMCTpYKIMM 06TekaTenell GbAN NPUMEHCHH Tep-
MocTolixke xned BC-350, ITY-2, BKT-2 u BKT32-2, pagvonpospaysi
ptarepuan ACTT2, KBAPLUEBLE W JAPYTHE TKRHHM U3 MMHEDABHOTO BO-

OKHa.

12 Mipod. C Noncysee 1npadisane poxeTe DAHER w MOpCaoR a8naum CCCPE » S Mooz, § Popsuench «Saviet Long Range and Maval Mwption missAesy

The X-22 missile was advanced not only In airborne systems,
but it showed a significant design and technological step
forward. The projected high specd required airframe production
quality and precision. It resulted in the transition of the missile
assembly process to the progressive standard-template
machining attachments gearing method.

First and foremost OT4-1 and VT-5 titanium alloys were used
together with traditional aluminium. Welding was widely
employed in the production process, but a lot of difficulties,
compounded by the haste accompanied its mastering, $o the
first X-22 body produced in the night shift to be demonstrated
for the Soviet leadership in classified exhibition and appeared
covered in cracks. The problem was solved with advanced
technologies and new production facilities, which became
specialized (the industry relied on universal ones earlier),

Diamond burnishing of control system actuators rods was
once introduced more in the mastering of X-22 production. [t
enabled hydraulic system pressure 0 be increased and booster
dimensions to be reduced.

Mastering production of fibreglass laminate seeker radomes
yielded big difficulties. These [arge units were designed with very
strict requirements, so they should provide characteristics
stability in up to 350-400 °C of heat. The initial radome scries
were produced at plant * 301 in Chimki. However, their quality
didn’t meet standards and the production was moved to Dubna
and saw significant improvemcnt. VS-350, PU-2, VKT-2 and
VKT32-2 thermal stable glues, ASTT2 radioparent material, quarz
and other mineral fibre based fabrics were integrated into the
radome’s struclture.

The new system was designated D-2. Experimental specimens
were built at plant * 256 in Dubna (DMZ — since 1966, NFO
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Hosax cucrema nonyyuna nageke J-2. OnsitHee o6pasust 66imH
HIrOTOBACHH HA 3380¢ Ne 256 8 Jybue (c 1966 & — IM3,2¢ 1972 1
no 1982 1. — HIO +Pagyras). B 1962 1. HAYATHCH MCTILITAHKS DAKETH €
60pTa cneuHaneHe nepeobopyaceantore Ty-16K-22. HenuTanus
CTOKHYANCE C HEMANLIMKM TPYAHOCTAMP. OfHA W3 CAMBIX CEPbE3HBIX
ABAPHA CTYYHIACH BO BPEeMA OTpaboTKY mTaTHOH CBH. Tak Kak oxn-
nanocs sanpewenue AH B Tpex cpeaax (B aTMOCthEpE, NOA BOJOR K B
KOCMOCE), OHA IIDOBOAACE HA ¢CHIPbIXe PAKETAX NEPBHIX ONBITHHIX
cepHid. B Goesom nycke, BHMONHABIWEMCR B patione CHITH3, pakera
OTKNOHHAACH OT KYPCA, HO CAMORMKENAATOP He cpadoran. Ucuepnae
Tonngo, X-22 ynana B raybokH# CHET Ha OCTpose Hosas Jemns, ee
JAKPYTHAO H YAApHAO 0 cxany. T1o MAEPLMK OHA IPOCKOABIMTA OKO-
G 4-X KM B KAIMCHHCTYIO A0NHHY H HAWTH ce ¢ TpyaoM. CBY nogopea-
A TPOTHAOM, NPOAOKHB 15-kM Kabene. [1py 3TOM HE GBIO HUKAKOH
TAPaHTHH, YTO B3BEACHHAA DOETON0BKA HE CPaBOTAET B MOMEHT MOL-
TOTOBKH K THKBMIALHH, MEOTOYHCNEHHBIE OTRA3H CIYIATHCH U B ADY-
THX TYCKax.

Tem He enee 5 1967 1. TocyAapCTBeHHEBE MCIEITAHNA KOMIIEKCA
K-22 B cocrase nocurena Ty-22K u YP X-22 ¢ akrueHolt PICH 3asep-
MHIHCh, H OH SbUT NPHHAT Ha BoopykeHue Janbueit Asnaunn. Camo-
Aet Ty-22K noayuua PJIC tana [TH, annapaTypy ROATOTORKH PAKETEH H
Banoun depxatend. CePHAHBIA BUMYCK YP X-22 Hauancs Ha 3aeoze
Ne 256 (¢ 1966 1 — IM3), 2 3aTeM Ha MAIHHOCTPOHTENBHOM 33BOJIE B
VIbAHOBCKE ¥ Ha JPYTHX NPEINpHATHAX,

Orpabotxa pakers X-2211ICH ¢ HHEPUHATBHON CHCTEMON HaBefe-
HHR HECKOMBKO 3ATAHYNaCch. OHa GbII2 MPUAATA HA BOOPYXCHHE NHMb
B 1971 r. B ToM xe roay rpynna paotHikos MKE «Pagyra», Boaraas-
nacmag ASL Bepeshaxom 3a codganve VP X-22 6puia Harpaxgena To-
CYAIPCTBEHHOH TIPEMHCH,

TIpoeKTHPOBaHHE TTACCHBHOTO NPOTHBOPAAHONOKALMOHHOIC Ba-
PHAHTZ CTOIKHYAOCh ¢ REOXHAIHEBIMY TPYAHOCTAMH. [To 31Ol Teme
8 1062 £, fbU10 BRNYWEHO CTAEILHOE MocTaHoRNeHue K KIICC 1 CM
CCCP [lpofaemy B KaKOH-TO MEPE YIAMOCh PEIHTE JHIIb HA TMOCTe-
AYIOWHK MoIHukaunax X-22.

Boepwe poamoxuccTH ankHed ABMALEH ¢ moaracuuem YP X-22
3HAYHTEABHO NIOBLICHIHCh, HO Y HOBOTO OPYXKHA GHUIK W HEAOCTATKH.
TIpexkae BCEro, 370 KaCan0Ch HAACKHOCTH K GE3IOMACHOCTH €€ 3KCN-
myataitun, C arpecCHBHEIM OKHCIHTENEM H TOKCHYHEIM TOPIOCYAM CITY-
YaNHCh TANENBIC ABADHH, 3 CAMA DAKETA YACTO BHIXOAWAA H3 CTPOA
T0CAE HECKOABKHX NOJETOB Ha nogsecke. Benuuuna KBO sapuanra
TICH cocTaBnAna HECKONBKD COT METPOR, YTO BHUIC HETOCTATOUHO [TA
HOPWKCHHA TONEYHLIX UEneH,

Kontpoasno-cepuiinpe HCnMTagua ¥P X-22, kOTOpele NPOBROAH-
NACh COBMECTHO 3ABOAOM-H3ITOTOBMTEAEM H [IPEACTABHTENEM 32K23-
uHKa & axue TTTHL, kaK TpaBao [IPOXORHAH YCNewHo. Jns Hux GeumH
Pa3paboTaHsl CIENKATbHBIE TEnEMETPHYCCKHE CHCTeMbl KTA, yeTaHas-
AHEIRIINECH BMECTO BY H A2BaBlIHE DOARYIC HHGOPMALINKGD O paBoTe
BCEX CHCTEM B NodeTe. Ho IpH cTpensbax B 4acTaAX YAPYYAIOUE 4ACTOo
BOIHHKAN OTKA3M B CHCTEME YIDaBcHua. TeneMeTpus NOKA314, 410
NPHYMHOA MHOTHX aBAPHH CTANO 3arPA3NEHHE ATMOCHEPB! W HEBHI-
AEPRMBAHHE TEMITEPATYPIMX DEXHMOB B oTcekax CY. [lonoxeline
SLI0 YACTHYHO MCTIPABACHO BBEACHHEM WX APCHUDOBIHHA,

Uenamit ans Ty-22K ¥ X-22 craau, npesge seero, AYT BepoaTHOTO
NPOTHBHUKA. TIPH STOM INAHUPOBANOCH HARECTH YAAP <BeepOM» YP
X-22NCH ne paiony HaxosaenHa AVT, 4 3aTeM NOPA3NTE ABHAHOCEI]
+DAAHONOKALKONAOM X-22 ¢ 0OMYHOA HAH cneluansHol BY, B cay-
4a€ NPHMEHEHHA TOABKO OOLIMHBIX PAKET HAPAT CAMONETOB 3HAYM-
TEALHO ybeanuubanca, Momumo camonetos Ty-22K, komnaere K-22
NPEANORAranOCch HEMOIB30BATD TAKKE AN BOOPYKC!HA CAMONCTOB
cemericTsa « 106, OKB-156 1 3MJ OKB-23 (KaK BAPHAHT BOOPYXEHUA),
Ho 31 naanel HeBoM OCYIECTBAEHE, 2 JAR TYDONEBCKOTO PAKETO-
Hoca 4145+ B 1967 1. BRIO HAYATO NPOCKTHPOBIHUE HOBOTO CeMeil-
cT8a mogudnxagni X-22 — JI-2M.

Tpexgae scero, YP noayuuaa HOBRI AsurarTenk. Ee cHCTeMa ynpae-
KA OBECMEYHBANG NOMET HA OOHOM U3 MapHieBEIX Yucen Maxa (2 n
34) Ha Boicote 12 wny 22,5 KM («HMXKHSR> ¥ «BEPXHAN? TPACKTODHH
COOTBETCTBEHHO), [1A4 PAIMOHAROAALIHXCA BapHauToB X-22M 1 X-2211
(+aKTMBHAA+ K +IIACCHBHASS) GRINA OOECNEUCHI ROIMOKHOCTD 32XBaTd
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«Raduga» (Rainbow) — from 1972 till 1982). The missile trials
were started with a specially redesigned Tu-16K-22 in 1962 and
encountered many difficulties. One of the most serious accidents
took place in developing the issued special wirhead. Anti-
cipation of atmospheric, underwater and space nuclear test bans
forced warhead evaluations 1o be undertaken with the +greens
products of initial experimental batches. Having been launched
in the region of SIPNZ, the missile began directional behaving
erratically, but the self-destroying fuse didn’t operate. After
running oult of fuel the X-22 dropped into deep snow on Novaya
Zemlyz island. It was twisted, battered of a rock and then it slid
about 4 km into a stony vailey, It was very hard to find. Having
laid 15 km of cable, sappers exploded the special warhead with
trinitrotoluene. But there weren't any guaranties that the
warhead would not be exploded by itself during the elimination
preparing. A lot of failures occurred in other launches too.

Nevertheless the Tu-22K carrier and active radar seeker X-22
missile complex Official trials were completed and it entered
service in Long Range Aviation in 1967, The aircraft featured
PN-type radar, launch preparing equipment and a beam adopter.
The X-22 serial production was initially inaugurated at plant
*# 256 and then {r was set on at Ul'yanovsk machine building
plant and others.

Mastering the X-22P8I inertially-guided version took longer.
This entered service in 1971 only, The «Radugas (Rainbow) MKB
team, led by A. Ya. Bereznyak, was awarded with Lenin premium
in the same year.

The passive ARM missile version encountered unexpected
difficulties. Separate Central Committee of the CPSU and Council
of Ministers resolutions concerning the issue were released in
1962. The problem’s solution appeared to lie in further X-22
versions only,

The advent of X-22 missile increased Long Range Aviation
strike capability significantly but the weapen had some
drawbacks, especially when it came to service safety and
reliability. Sometimes aggressive oxidants and toxic fuel caused
some serious incidents, Furthermore the missile often entirely
failed after some flights beneath the launcher. The PSI version’s
fevel of firing accuracy of several hundreds of merers was
insufficient to have point targets destroyed.

Test-serial evaluations proved very successful 4s a rool and
were carried out together with the production plant and the
customer represented by GLITs. Special KTA telemetering
equipment was produced to be fitted in place of a warhead o
provide complete data of all the systems in-flight operations.
But front-line regiment firings often resulted in control system
malfunctions. Telemetry revealed that atmospheric pollution and
extreme tempetature conditions in control system compart-
menis caused many incidents. The situation was partially
improved by the introduction of compartments drainage.

Enemy carrier task forces became the Tu-22K and X-22
primary targets. The destruction was planned by a «fans of X-22
PSIs launched at the rarget area and then a eradars X-22 with
conventional or nuclear warhead should be used for the aircraft
carrier direct hit. Only the employment of conventional
warheads led to 4 significant rise in gircraft detachment. The
OKB-156 «106» aircraft family and OKB-23 3MD bombers were
planned to be addition to the Tu-22K 14 the K-22 complex parts
{an option of the 3MD weaponry). But these projects failed o
materialise and new, named D-2M, X-22 family studies were
begun to equip Tupolev's «145» missile carrier.

First of all, the vehicle got 2 new enginc. The control system
provided flight in cruise at Mach 2 or 3.4) at altitudes between
12000 and 22500 m (elowers and euppers trajectorics respec-
tively).

Featuring active and passive radio guidance respectively, the
X-22M and X-22P missiles were provided with a target locking

49



Aewaynonnan paxera X-22H wa Ganouxom pepwarene B[-45@ camoneta Ty-22M-3, KOMNOHOBOYHEA CXEMa
X-22N missile to Tu-22M-3's BD-45F launcher suspension cutaway

uenn u3-noj kpsiia Hocurend ICH pakersl. AKTHBHBIA PajiHo-
noKauuoHHbIA koopauHarop uenu [T VP X-22H (Takoi xe, KaK 1 Ha
cTapoi X-22) MOr HCMOABb30BATBCA 1A OOHAPYKCHHA PAAUOKOHT-
pacTHbix 06beKTOB BMECTO 60pTOBOH PIIC HOCHTENA. 3TO BBLIO ZI0C-
THTHYTO 33 CHET NPHMECHEHHNA BHIHECEHHOH CHCTEMbI KOHAMIIMO-
HUpoBanuA I'CH, BKIIOYEHHON B KOHCTPYKIMIO CAMOJIETA-HOCHTCS.
CHCTEMA HABEICHUA «aBTOHOMHOM» X-22MA nonyumna cucremy Kop-
pekuuu no pensedy, 3a cuer yero KBO yaanoch CHU3UTD 10 BEIHYH-
HBl TIOPA/IKA CPABHHMOIE C pa3mepaMu 60eoro kopabis. Kpome Toro,
TIOABHIACH BOIMOKHOCTD MOPAKATD LE/H, JEXamue ¢ 6onbimiM oT-
KIOHEHHEM OT Kypca HocuTens. [l obecrneyeHns LeeyKkasaHns mac-
cusHoit TCH VP X-2211 6su1a co3ana cuctema «Kypc-Hs (¢HM»).

Beeenye aMmy/IbHOM 3aNPABKH TOTUTHBHBIX KOMIOHEHTOB CA€/a-
1o akcruyarauuio X-22M npome 1 6e3onacHee. BHEmHE HOBbIE PaKe-
Thl OTHYATHCh HATHYHEM CKIAABIBAIOMErOCH NMOADIO3E/KHOTO KHIIA.
Eme oiHHM OTIHYHEM CTANIO NOABAEHHE GO/MEE KOMNAKTHON M Jier-
KOM CHCTEMBI TIONETHOM (PHKCALMH LIENLHONOBOPOTHOIO ONEPEHHA.

To uuumatHee MM3 «Onbir» 1 MAIT B 1967 1 HA4a10Ch IPOEKTH-
posanue APK K-22M B cocTase CBEPX3BYKOBOIO caMo/eTa «145+ i
ofiHO# pakeTsl X-22 B BapHaHTax M, MA win I1. TlepBbiii OMbITHBI
caMoner «145+ (Ty-22M0) Bbimen Ha MCHbITaHHA eToM 1969 rogy.
Cepwitsbiit camoneT Ty-22M2 umMen LeHTPanbHbIY AepxaTens BI-45®
U 2 nopkpeUtbeBbix BJI-45K, HO B HOPMAZIbHOM BaPHAHTE MOJBEIINBA-
n1ach TOMbKO ofHa YP. CamoneT nomydus CHCTEMY YIPaBJICHHA OPYxKH-
e «[Inaneras ¢ PJIC [THA, cranuueit yeneykasanna [TPIC «Kyper n
HaBUraLHOHHBIM KoMIUlekcoM HK-45.

PakeTst X-22M 1 MA GbUIM NPUHATE! HA BOOPYXeHHE B 1974 1,2 8
CeAyiomeM rojly 3a MX cosfanue paa paborunkos MKB «Pagyras Gbin
orMeuen TocyaapersenHon npemueit. Cepuitnbie camonerst Ty-22M2
BOOPYKANHCh pakeTamu B BapHanTax X-22M u MA. «[laccushas» YP
X-22I1 He BONLIA B COCTAB KOMIUIEKCA H3-32 TPYAHOCTEH C IOBOAKOM,
KaK CAMOIi PaKeTh, TAK X CHCTEMBI Lie/ieyKa3asua. PaboTsi o Hedl ObLin
3aBEPIICHBI YEPE3 HECKO/IBKO JIET, HO OHA TAK 1 HE CTANA MO-HACTOR-
meMy Maccoroit. Pakeramu cemericTsa JI-2M ocHamaIMCh TaKKe 1Po-
xopusuiue gopaborku camonetsl Ty-22K]L

B xopie akcrutyarauun camonetos Ty-22M2 B yactax JIA u Mopc-
KO¥ 2BHALIHH BHIABHIHCH MHOTOYHMC/IEHHEIE HEJIOPABOTKH BO BCEX 3/1€-
MEHT4X KoMIUieKkca. MX yeTpaHeHHe npoJI0/KAIOCh BECh MEPHOJ 3KC-
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ability directly from the vicinity of carrier wing. The PG acli
radar target position indicator of the X-22N (previous X-22h
the same one) was capable of detecting radiocontrasting objet
to the substitute airborne carrier’s radar. It was acquired
separate seeker air condition system which was integrated it
the carrier’s structure. The X-22MA «independent» miss
guidance was supplemented with a terrain-following correct
system. It resulted in a rise in firing accuracy up to values to
compared with military ship dimensions. Furthermore, it yield
the possibility of the destruction of significant laterally deviati
targets. The «Kurs-N» (Course) system was created to dett
targets for the X-22P passive seeker.

The introduction of ampouled filled fuel components mi
X-22M servicing easier and safer. The fitting of a folding
under the body and more compact and light tail control surfa
locking were about only external changes of new missiles.

MMZ «Opyt» (Experience) and the Aviation Industry Minis
invested in the K-22M aviation-missile complex in 1967. T
comprised of the «145¢+ carrier-aircraft and a X-22 vehi
representing M, MA or P versions. The first experimental «14
aircraft (Tu-22M-0) evaluations were begun in the summer
1969. The serial Tu-22M2 possessed a BD-45F underfusel:
missile launcher and a couple of BD-45K underwing on
However, it was normal for only one missile to be carried. T
aircraft got the «Planetar (Planet) weapon delivery conu
system, having PNA radar, PRGS «Kurs» (Course) aiming stati
and NK-45 navigation equipment,

The X-22M and MA missiles entered service in 1974 and so
of MKB «Raduga» (Rainbow) employees were awarded witl
State premium the next year. Serial Tu-22M2 aircraft were ar
with the X-22M and MA cruise missiles. The weapon comp
didn’t incorporate the X-22P «passive» weapon because of |
missile and the target detection system development difficult
Completion of this work took several years, but nevertheles
did not enter mass production. The improved Tu-22KD airct
were armed with D-2M family missiles too.

The Tu-22M2 service in Long Range Aviation and Na
Aviation regiments revealed many nagging problems in the e:
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A  X-22 nop Ty-22M. W3 apxuea pepaxuyuu
X-22 missile beneath a Tu-22M aircraft. (Editorial archives)

v

X-22 nop diosenamem Ty-22M3. @oro C. Moposa
Under a Tu-22M3 fuselage is X-22 cruise missile. (S. Moroz)

<4 X-22 nop kpsinom Ty-22M. @oro
C. Moncyesuua

X-22 beneath Tu-22M wing.
(S. Popsuevich)

. T
%' R o #a LS : ' A  X-22M nopg diozenaxem Ty-22. @oro

<« B. Epmunoea
X-22M under Tu-22 fuselage.
(V. Yermilov)
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IVTYATALNA MAWMHEL B mansheimem vacTs Ty-22M2 Guina 3akoncep-
BMDOE3HA, 3 OCTA/BEDIE TEPEOBOPYAGHAHEL B AATLHAC PA3BEIYMKH,

Bonee coBepIIeHHbIM OPYXHeM CTan camonet Ty-22M3, ana koto-
poro Bhinn CIPOEKTHPOBAHE! paKeTs X-22H — «axTHBHLI> C HOBOK
APICH THna IIMT, <naccuBHans» X-22HII — ¢ BPOTHBOPLAHO-
nokaunonsoR PTCH u «aproHoMHags X-22HA — ¢ MHEDUHANBHOW
chcTeMol HageneHud. Hx PA0O Owin0 NepeseseHo Ha NOAYNPOBoIHH-
¥4, Hoeaa HHCY cBecnequsana BHICOKYIO TOMHOCTh BHACDKHBAHHE
TpaekTOPWY, Onarogapa yeMy akTnaHas FCH MOra BRIOYATECR TONb-
KO HA 3ABEPILAKONCH 3TANE NONETA. BTO OOCCNEUMAD CKPHITHEI HOA-
XOf K 1eay, OSHAKO CCHOBHBIM OCTABA/ICA BAPHMAHT HABCACHHA C HE-
npeprIBHON paboTol TCH, KoTOpSbIH obecneuneall 33JAHHYI0 TOYROCTh
TOTIAA2ANA,

KpOMe BaDUAHTOS 1TONETA NG BEPXHEH MM HIKHEH TPACKTODAKH
Byl ROGABNEH CTAPT ¢ MANOH BRICOTHL IIpH 3TOM paxeTa cTabuin-
3HPOBANACE HA BRICOTE OKOMO 1000 M, 2 HA NOAXOAE K UEIH BHNONHA-
na sropky». Takow myck Obln GOMee CKPHTHLIM, NPABI3 A47BHOCTD TO-
AETA DAKETH! TIPH 3TOM CHABHO Mazana.

Pocr ATX 6w ofecnever npuMeHeHHeM HoBoro JKPH, Ho nome-
XOSUMHIEHHOCTE X-22H OCTANACE HEAOCTATONHOM, TAK KaK BCe 060-
pyAoBanue paboTanc Ha eAMHEX (PHKCHPOBAHHBIX YACTOTAX, ¥ OTCYT-
CTBOBAAY ANIAPATYPA BHACTEHHA [ENX Ha (oHe nomex. Paspenawn-
mad cnocofuoects akteEoA TCH GB1a JOCTATOUHCH TOARKO And 06-
HAPYAEHUS LEIH "THOA KpYTIHOTO Kopabns, mocta ¥ 0. CepresHol
npoBneMoli CHOBA GK23213Ch JOBOTKA ¢[ACCHBHOM> BEPCHE PAKCTSL
B peaynstate crpoessic Ty-22M3 G511 OCHAEHE! TOMBKO OPYXHEM ¢
akTreHOM [CH MM ¢ HHEPLUMATBHEIM HABEACHHEM. OHH GBIy MPHHA-
TH Ha Boopyxenne B 1976 r. C Gopra camonera Ty-22M3 mornu npu-
MEHATECE K PakeTH X-22M u MA,

He cMoTps Ha nepedHCIeHHbIE HEROCTATEH, Goesad abdexrus-
HOCTh ¥OMIUTeKca K-22H 3HAUMTEIbHO MOBHICHTACE. TENeps A no-
PaXeHuA ABUAHOCL2, CEAYIOWIETO B GOEBOM OpAEpE, TPEGOBANOCH He
fonee 9 paker ¢ oBpHOHA BY.

B ¥oHue 70-X IT. BLIC PEWEHO OCHACTHTD pakeramd X-22H mo-
fepHuaspyeMbie casonets Ty-95KI 1 KM. Camoner ocaactany FJIC
ITHA-B, cucremolt nenieykasatus «Kypes B TpeMA BanCUnBIMH lepHkd-
TENAMH, HCTIONB3CEABIMMY Yanel BJI-45. Beino ofxosaeHo Takke POO
¥ camonetnoe ofiopynosanne. Nepei Ty-95K] nauan gopada-
ThIBATSCS B 1574 1, HO TYCKM HAYAAHCh TOARKO B 1981 I, a KoMOmEKC
Ty-05K-22 6rinm npHHAT HA BOODYXEHUE JHIWE B 1987 . B xavccrae
HOPMJIBHOW HATDY3KH CcTpoeBHe Ty-22M u Ty-05K-22 morm HecTH
1, a MaxcumansHO# — 2 VP J1-2M nnu J-2H. Beero GHno BHIYLICHD
He MEHee THCauH pakeT X-22 BCEX BAPHALITOB.

Tpw pakeTsl X-22 HA BCE THIIL! CAMONCTOB NOABCLIMBANHCH TOABKO
B TPAKCNOPTHPOBOYHOM BADHAHTE 3TO CBA3AHO C TPYAHOCTAMH TIEpe-
803KH pakeThl. s NepeBosky oHol X-22 TpefoBancs camonet An-12
WK OfHA AKENE3HOZOPOKIAS TUIATHOPMA.

Beero, MO OPHEHTHPOBOMHLIM JAHHHIM, BHUIO ROCTPOEHO 60 ca-
Moneton Ty-22K, 370 Ty-22M, u nepeoSopynosaro 45 Ty-95K-22, Pa-
keTa X-22 noAToe BPEMR OCTABANACE OCHORHBIM ABHRIHOHHWIM CpE-
CTBOM NODAKEHUA CPEAHEN JANBHOCTH. B HacTodwE: BPEMH DAKETH
ceMeticTs A-2 v 0-2M CHATH € BOOPY:KCHUA, SACPHBIC 3APAALL C OCTAR-
muxca [1-2H uanatel. Camoners! Ty-95K-22 CHEMAIOTCE ¢ 3KCTLTYaTa-
uny, 2 yacts Ty-22M Havana nepesoopyKaTECA Ha POTHBOPAZHONO-
KauuoHHsle pakers X-15, Oanako X-22H ocTaeTcs 0CHOBHBIM BOODY-
KenueM camonetos Ty-22M3 B apnanun Poccun ¥ Yrpannn. B 2000 ¢
Ykpaura nepegana 386 paxer X-22 PoccHE B CYET BHIUTATH JORTOB H
3a8BUA2 O HIMEPEHRN NEPEROODYHHTE CBON Ty-22M BEICOKOTOUHIM
OPYXKUEM HOBOTO NOKOMERHNA, CNOCOBHEIM NOPAKATh TOUEUHEIE LEIH
B $pOHTORON ToNOCE (370 COOTBETCTROBANG Gbl NIPHHATOMY OEIbA-
JepHOMY CTATYCY 11 HOBOH BOCHHOM JOKTpuHE). OHAKO TaKylo MO-
BEPHHMIALKIO ADKE OPH HAIMIHH CDEACTR BYET TPYIHO MPOBECTH 6e3
YUACTHA DOCCHACKMY NPEANDPUATHA. B HACTOAWEE BPEMA B apccHane
BC YxpaHnH pakeTsl X-22 0CT2I0TCH TONBKO ¢ 06bIuHEMH BY.

B xonue 80-x rr. camonetst Ty-22M3 n YP X-22M Snutyt npegnoxe-
HB! Ha 3kcnopT. Huu saunTepecosasuch Kurtai v Mpaw, HO cBeneHuf
O PEANbHBIY MOCTABKAX MOKA HET.
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complex component. Their elimination continued througha
the aircraft’s service life. Further, some of the Tu-22Ms were p
into long-term storage and others were converted into lor
range reconnaissance aircraft.

The Tu-22M3 became the advanced platform to use tf
recently designed X-22N missile family. The X-22N featured PY
type active radar seeker, the X-22NP had <passives antiradar a
the X-22NA possessed inertial guidance system. Their avioni
were based on semiconductor units. New inertial guidan
provided high navigation precision and enabied active seek
to be activated only during final flight stage. This resulted in
concealed target approach. However, continuously operati
seeker guidance remained as the primary method of deliveri
to have high weapon-delivery accuracy provided. Lower at
upper trajectories flights were supplemented with a low altitui
start mode, The launched missile maintained a height of abe
1000 m to perform a «<zoome approached 1o the target. Howewt
this mission profile yielded a drop in missile range.

The introduction of new liquid-propellant rocket engines #
intended as an improvement to the missiles’ flight performan
But the X-22N had insufficient ECM immunity related to-
equipment's single fixed operating frequencies. Furtherme
target selection in a complex jamming environment was beyo
its capability. The active secker's resolution capacity provid
detection of big ships, bridges and other large-scale targets ot
The epassiver» missile version development encountered seri¢
problem again. So weapons fitted only with active seeker.
inertial guidance equipped line Tu-22M3 aircraft, These enter
service in 1976, The Tu-22M3 could also use eatlier X-22M u
MA missiles.

Despite the above mentioned drawbacks the K-22N sysk
combat efficiency was significantly improved. No more tha
missiles with conventional warheads were needed to destray.
aircraft carrier,

Upgraded Tu-95KD and KM aircraft were planned to empl
the X-22N missiles late in 1970s. The aircraft possessed PNi
radar, «Kurs» (Course) targeting system and theee launche
using the BD-45 assemblies. Airborne avionics and power sup;
equipment were improved too, The first Tu-95KD upgrade v
begun in 1974, but the missiles were launched for the first (i
in 1981 only. The Tu-95K-22 complex entered service in 19
Normal frent-line Tu-22M z2nd Tu-95K-22 warloads compriy
one missile, but maximum payload incorporated a pair of D
or D-2N. No less than a total of 1000 X-22 missiles of all versic
was delivered.

Three X-22 could be conveyed by any platform aircraftin fe
version only because of transportation difficulties, Thus an i
12 cargo aircraft or a railway car were needcd to have 2 miss
conveyed.

According to approximate data, 60 Tu-22K, 370 Tu-22M w
created and 45 Tu-95 K-22 were rebuilt. The X-22 missile ®
main airborne mid-range weapon for a long time, Today, mi
D-2 and D-2M family missiles have ended up in scrap yardsz
the remaining D-2N have lost their nuclear capability. Howey,
the latter are still Russian and Ukrainian Tu-22M3's prim
armament. The Tu-95K-22 were withdrawn from service a
part of the Tu-22M fleet began X-15 missile reequipment. Tof
off debts to Russia, Ukraine handed over 386 X-22 missiles ¢
intended to fit their own Tu-22Ms with 2 new generation'
precision weapons. This could match Ukrainian nuclear
status. However, the programme will require massive fund:
and Russian expert assistance, At present, Ukraine posses
conventionally charged X-22 warheads anly. ‘

Tu-22M3 with X-22M werc proposed for export late inf
1980s. China and Iran were interested in them, but no ¢
further deliveries were forthcoming in compliance w
unclassified sources.
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Ha cxeme ynchpaun p50IHIYAHE)

1 GOHADYREHME LUENK W BIRTHE £€ HZ 8BTDCONPEACMEeHne BPNC tPybue-1K4 vocuTens

W APTCH pakere:,

OTAENEHWE PAKETH, PBCEMKCAUMA PyNer. BLNYCK NOAGIOIENAKHOMD KUNA, Janyex

RBMETENA Ma 2-A €. NCNETE W NEPESDN PAKETH B XabpHPOBaHUE,

paarow  HaGOP MAPWEBDA BLICOTH H3 MAKCHMANLHOM DEXKME Pab0Tel ABAraTEns,

KDppeKyMA TpaexkTopwu ¢ BopTa HOCHTENR,

4 nepe3axaat ueny FGH paxeTsl, NDNET Ha MADLUEBD A BUCOTE HA DAHOM W3 KPEACEPCKMY
pexumge pafoTy geuratens no RamHein [CH # AMNYIBCHGH KDPPEKLMM KYOCD U
Tanraxa ¢ Gapra HOCKIENR,

5 nep PAKETHL B MHIA NOM HAKNOHATR Laneroc s B0 WM 0T uew, nepexog

Ha BBTOHDMHDE CAMGHABEREHNE N0 KypCY W Takraay ot TCH. Oreopor HocuTens;

0TkmoHEHAE [TH Ha JanbHOCTH 1 KM O Liend, NOAPLIE QBLIMHDN B'Y KGHTEKTHBIM WNK

CEUMANEHEA BY PBIADNDKALATHNGIM B3DLIBATENEM.

Drawing key: —‘

1 target detection and its tracking beginming with «Rubin- 1K girborne radar and
missile's seeker: !

2 missile release, contral surfaces unlocking. lower fin extengian, engine start for the |
2nd second of flight and missile pulling up; !

3 mussile acceleration and chmb at max. engine power mode. The trajectory is corrected |
by the carrier;

4 target relock by missile seeker. Cruise level fiight at one of engine cruise modes ac-
cording to seaker data and mpulse course and bank carrection by the carrier;

5 missile going inta a drve at 60 km slant range to target. Transition to independent
course and bank horming by the seeker. Carrier turag back;

& seeker turning off 5t 1 km distance to target, warhead explosion. (Conventional one is ;
exploded by contact fuse. special carge is exploded by radigfuse.] i

Cxema Haeagewna paketel KGP-5
KSR-5 missile guidance diagram

Hlanwrenuim passuTHeM cemetictsa X-22 crana pakera X-32, Brem-
HE OHa NoJ06H2 CBOCH NPCAIIECTBEHMULE, HO OTVIMYACTCA 3MCMCHT-
Ho# 62308 060pYACEIHNE, B HACTOSLICE BpeMs FOTOBHTCH PCUICHHE O
MprEATHA X-32 H2 BOOPYREHHE POCCHIACKON aruAIMH. Ee HocHTERA-
M CTaHYT caMoneTht Ty-22M3.

B 70-x T 6p11a co3aana onniTHad pakera X-228 (J-2B, «Gannucty-
4ECKaf+). 32 CHET ABMMEHUH 110 OULIHCTHYCCKON TPACKTOPHH OHa
MO PA3TOHATHCA HA NMHKHPOBAHUM AC CKOPOCTH, COOTRETCTRYIO-
me# uncy M=6. TexHnueckie pofaemsl JAKPEUTH STOMY M3TETHIO
TYTb B CEPI0, 0AHAKD Ha Base X-22D 65ln 03321 NeNkIf pan sKcnepu-
HEHTbHBIX JIA, NPEAHASHAYCHHBIX L] HCCAEIOBIHKMA A9POIHHIAMH-
¥ THAEP3BYKOBEIX CKOPOCTEN, HCTIMTAHWA HOBBIX ABMTATENEN (B TOM
1HCAE IPAMOTOUHBIX M BHEIINETC OKaTHA) H CAY. Hacrs smix pador
IPCBOFMAACE COBMCCTHO €O Cneunanncramu n3 CIUA,

PAKETA KCP-5

Henoas3yn onbiT CO3AANKA pakeTs! X-22, TOT ke KONMNEKTHB pas-
%B0TYHKOB B 1900 I HIWAN NPOCKTHPOBAHHE PAKCTHONG KOMIAEKEA

(-26 ¢ ¥P J-5. O npeARazHavanca A1 6opsBs! ¢ PaMOKOHTPACTHEIMK |

SOPCKHMM H CYXOTYTHLIMH LCAAMH M MOT KOMILICKTOBATLCA yrac-
I0-KYMYARTHBHBIM 3apaA0M «Ms, nnéo cnetiyansibiy «Hs, Paamepsl
ikeTsl -5 1o cpasHerno ¢ X-22 HECKONbKD YMCHBIKAKCE, COKpa-
WNACH AANBHOCTS, 3 Macca BY yeennuunacs, BeuT BPUMCHEH HOBBLI
lomunn KB €5.33, npeacrasnssuimi COBOR Jaabkchliee pazBUTHE
uratens C5.44 paxeret X-22. CHCTeMa ynpasaetius 6ri1a yeoBepilet-
TBOBAHA M OBECTICYHBANI BOIMOKHOCTh BRINOIHEHNA IDOTHBO3EHUT-
IOr0 MaHeBPa B cayyae obayyenns pakeTel PIC npoTusnuka, Mo ca-
1DACTHOMY OOOPYIOBAHHIO PRKETA OB CORMECTHMA CO CTAPBIMH

-Mopad, C. Moncrrier: siinpatisesm.ie DINETW Bankes) i MOCEoR aomawa CCCPs » S Morar §. Popsuench «Sowet Long Range and Mavat Avaton missless

The X-22 derived X-32 became the next stage. [t is similar to
its progenitor externally, but features advanced avionics. The
missilc is due to enter service in Russian aviation to be carried
by Tu-22M3 aircraft.

Experimental X-22B missile emerged in 1970s. This was the
D-2B «ballistic» version, Moving with ballistic trajectory, this
could reach up to Mach 6. Technical problems prevented serial
production, but the X-22B became a progenitor of 2 number of
test aircraft. These were intended as hypersonic speed
acrodynamics, new engines (including ramjets and external
compression engines), and automatic flight control systems test-
bed. Some of the works were carried out together with American
specialists.

KSR-5 MISSILE

Using the expericnce of creating the X-22, the same design
house began featured D-5 missile K-26 complex studies in 1960.
It was intended for sea- and radiocontrast target destruction.
The missile could show blast («M» charge) or nuclear (special
«N» charge) capability. The D-5 differed from the X-22 in having
smaller dimensions, range and increased warhead weight. From
the X-22’s 55.44 was derived the new powerful $5.33 liquid-
fuelled engine. The development of the contral systems provided
air defense penctration manoeuvering capability in case of
illumination by enemy radars. When it came to aircraft
cquipment the missile was compatible with previous K-10 and
K-11-16 complexes on the basis of the Tu-16, but it required

A
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komniexcam K-10 u K-11-16 1a 6aze Ty-16, HO 1w nogseckn 1pebo-
BANA YCHNEeHHLX Aepaarencd B-487.

OpHAM W3 HOBIIECTR, BBEACHHEIX B KOHCTPYKLEA nuanepa YP -5,
GsUTH TOHKGCTEHHBE 0BTexRaTenu [CH ¢ ceTyaThiM 3anonHATeeM. Tex-
HOZIOTHIO ¥X M3COTOBAEHNA HAYATH paspaGareiare B 1963 1 nog py-
KOBO/JCTBOM BEAYIIAX MHKCHEPOR 3380 Ne 250 B. Nexenuna, JI. Ky-
DHAOBOM H AP. YYaCTBOBAAH TAIGKE COTPYOHMKM BHAM.

B KOHCTDPYKUHH PAKETH ObLTH HCTIDAB3OBAHb! YAKE OCBOCHHEIE TIPO-
MBIILTEHHOCTBI0 MaTepHansl — cTamk 30XTCHA, 3M-654, 12XHBA
ANOMUHACBEE CnaaBn J-16T, AMI-GT. HossiMi GbUIH IPOLIECCH WX
MEXAHHYECKOH M TEDPMHYECKOH 08paloTKH, 2 TAOKE METOOHKH nOJY-
YeHUA (aCOHHHIX COTOBBIX NAHEAEH MMHMMANBHOH MAcCHl C 3amosi-
HHUTEACM M3 (HONBrH. TOHKHE COTOBIE TAKETEL CAOKHOA (HOPMEL 3AMH-
BANHUCE PACTIAABACHHBM KCHAHTOM H (DpE3EPOBATNCH NOCAE €r0 3aT-
BEPACBAHMA C BHICOKOH TOUHOCTRIO,

Ycnwrranua VP J1-5 ¢ 6opra Ty-16 Gbinu 3aBEPIIEHH 8 IONHOM 00be-
Me Anis B 1969 1, HO yxe ¢ 1960 T paKera Hayana CEpHIHO BHIyC-
kaThca nop sEgekcom KCP-5 va M3, Bruno aopaboTaHo Hebonbwoe
KOMHYECTEO CAMONETOR paHee BeinyiieHHBX Ty- 16, noayunsmmx PIC
«Py6uH-1K» nog uenrpanbHon vacTeio dlodensxa v aea BI-487 nog
KPbUIOM (HOPMAfbHas HATPY3KZ — OFHZ DaKeTa). B JanbHEALIEM 1ns
BM® soBriM koMunekcom nepeobopyaosanuck Ty-16K-10 (Ty-16K10-
26), a ana BM® u BBC — Ty16K11-16 (Ty-16KCP2-5). 3a paspaborky
uigenus J-5 Gonpwag rpynna corpyaHukos MKE «Pajiyras BO raBe ¢
Al Bepesnaxom Orita Harpaxnena locyaapcTBEHHON npeMies 3a
1970 .

B wavane sxcnayaraunM B 4acTAx BBC npousomno HECKOMbKO
TAKEALX aBapyi ¢ paxerams KCP-5. CBapHbIe XPOMAHCH/EBDIC MADH-
BannoHbl, 3aPAKECHHBIE AaBAcHUEM 350 ATM. B3DEIBATHCD, JaBad
MHOXCCTBO OCKOAKOB, H3nenmue npH 3TOM NOTHOCTBIO PA3PYUIANOCH,
4 MYHBIA COCTAB IOAYYAN paHeHus, B CBI3HM C 3THM 10 XOfY BBITYCKA
Geina BHepeHa OO6MOTKA Ga/ICHOB CTEKIOTEKCTONMUTOBLIMY JKIYTa-
MH, DTO O3BOMAC GOECIEYHTE JOCTATOUHYIO MPOYHOCTE J2KE MpH
YMEHDBILCHHY TOMNMHE! CTEHOK Ha 1 MM. ECu e TaKo# GaanoH pas-
pymancs (310 MOTNO MPOH3OHTH H3-32 HEBPEKHOCTH NP 3aMPABKE},
TO OH PA3aeaancs Ha B¢ NONOBUHE, HE JaBaf MEAKHK OCKOMKOE.

KpoMe CCHOBHOTO, MOCTARAANCA TAKKe BapHadT paketel KCP-5H,
vmeswui Ty ke APTCH, 410 M 6330BHH, HO OTAHYARMHECA PATOM
CHCTCM, B 'TOM 4HCAE DOPTOBRIMM HCTOYHMKAMH NHTaHHA. B 1972
613 CO3AaHA NPOTHBOPANHONCKAUMOHHAR YP KCP-511 Ee socurens
Ty-16K- 2611 noaysmn CTRHIUHIO LENEYKA3AHHA «PHUAs, KOTOPAA yoTa-
HaBAnBanack u Ha Ty-16KCP2-5. 32 cosnane paxetsl KCP-SIT MKB
«Pagyra» noayuuno TocyIapcTBERHYIO Mpemio 33 1977 ¢

B 1967 1. 1a M3 6b1K HauaTH paGoTh N0 JOOCHALECHHI) KOMMN-
nexcom K-26 Gombapanpobmukos 3M. Cepufinnit camomer Ne 0305
nomyann 2 BI-487, PAIC «Py6uii-1MEy, annapatypy NEncyKasanus Ans
KCP-5I1 1 CIIC «Azanua», Henerrauus CaMONETa, Ha3BaEHOTO 3M-5,
NPOWAN YCTICMHO, ONHAKC HE ObUT PEWEH BONPOC O MPOAIEHHK pe-
CYPCa CaMONETOB, ¥ PAGOTH NPEKPATUH, B Hayane CEMMASCATHIX dHA-
norwuHye aopatorky npowen omuH Ty-95M (Ty-95M-5, xoMmnexc
KG95-26). B 1976 . on npowes #enmTaHua. B navane HaMewanocs
aopaboTaTh 33 camoneta Ty-95M, HO NO APHYHHE HCUEPNAHHA HX
DECYPCA ITO CAENAHO HE OBIMO.

B nacrosmee spema Gocrne BapuanTh paket KCP-5, KCP-5H 1
KCP-5I1 CHATH ¢ BOOPYKEHHA. B CTPOIO OCTAIOTCH HECKOABKD HOCHTE-
net Ty-16KPM, ocHAWEHHEIR paKeTaMH-MuwenaMu KCP-SHM u MB
(HA3KOBBLICOTHBIMH M BHICOTHHIMM). Mimenn KCP-5 npeanasiiadens
AIS MMUTALHH TIONETA CAMONETCR ¥ KPBIMATEIX PAKET PA3NAYHBIX TH-
MOB B TY. MUTOPIIMEPHHX ¥ SOIBYKOBbIX B UIHPOKOM IHANA30HE YH-
cen M u BeICOT. MUmMEHH MOFYT OCHAIMATLCA ANNAPATYPOH PErHCTPa-
LMY NaPAMETPOR TPEKTOPHH ATAKYIOMIEH PAKETH, MHIEHH (B OTIM-
yne o Goesux paker KCP-5) NpeaiaraioTes Ha 3KCOOPT.

54

reinforced BD-487 launchers to be conveyed, A fine-wall
honeycomb seeker dome was an innovation in the D-5 airfran
Its production technology development was started und
leadership of leading engineers V. Lezhenin, L. Kurilova, etc.
plant #256 in 1963. VIAM specialists took part in the develo
ment too.

Mastered by Sovict aviation industry 30HGSNA, EI-63
12HNVA steels and D-16T, AMG-6T atuminum alloys we
employed in the missile siructure. However their mechanit
machinery, thermal trearment and light tail fitred shap
honeycomb panels production processes became advanc
significantly. Complex shape thin honeycomb sandwiches we
filled with melted down xylite to be precisely cut after
solidification.

D-5 trials with the Tu-16 were fully complete in 1969 or
but DMZ had inaugurated KSR-5 missile serial production
1966 already. Some earlier series Tu-16s were improved
possess «Rubin-1K» (Ruby) radar beneath central fuselage an
pait of BD-487 launchers under the wing, but the norn
warload incorporated one missile. Furthermore the Tu-16K-
(Tu-16K10-26) were to get this new equipment for Soviet Na
and the Tu-16K11-16s (Tu-16K10-26) were provided with it
be allocated to Soviet Navy and Alr Force Being led
A. Ya. Bereznyak team of «Raduga» (Rainbow) MKB was award
with a State premium in 1970 for the creation of the D-5.

The initial service period in Soviet Air Force regimer
resulted in several KSR-5 missile-related incidents. 350 kgfc
welded chromansil spherical tank bursts destroyed missiles 2
wounded personnel. So, the tanks were taped up with gla
cloth-base laminate in serial production. This provid
significant strength, even if the tank wall thickness was reduc
down tol mm, Subsequent tank bursts (in case of improg
inflating procedure), caused splitting only, with no deb
explosions.

The main missile version was supplemented with the KSR~
version featuring the same active radar seeker. The differen
were to be found in the number of other airborne systems 4
electrical power sources. The KSR-5P ARM emerged in 19
Being its platform, the Tu-16K-26P possessed the «Ritsa» aimi
station, which was fitted to the Tu-16KSR2-5 too. «Rady
{Rainbow) MKB was awarded with a State premium in 1977
the creation of the KSR-5P missile.

EMZ began work on having 3M bombers provided with |
K-26 complex in 1967. The serial aircraft (bu. # 0385) gotap
of BD-487 launchers, «Rubin-1ME» (Ruby) radar, «Azalias &t
station and targeting equipment for the KSR-SP one. Designal
3M-3 aircraft trials proved successful. However, the 3M bomb
operational life wasn't prolonged and the works were hali
The same improvement was performed on a Tu-95M (Tu-95
5, K95-26 complex) early in 1970s and it completed success
evaluations in 1976. A total of 33 Tu-95M were proposed
rebuilding. However, this was not carried out because
insufficient aircraft operational life.

Today, the KSR-5, KSR-5N and KSR-5P combat versions :
retired. Several Tu-16KRM target carriers remain in service. Th
feature KSR-5NM and MV fow altitude and high altitude targe
missiles respectively. The KSR-5 targets are intended 1o prov
types of aircraft and missiles flight simulation (including sm;
sized and presonic) in wide range of altitudes and M-numbx
These can be fitted with attacking missile trajectory &
monitoring equipment. Being different from the coml
versions, KSR-5 targets are exported.

MZJOR 2



Aeme3no uoisuadsns Jayoune| [gb-Od S,WHNIL-NL 01 38Bier-apssiw (AW) WNS-HSH

BWaXI WEHhOBOHOUWON "WdNIL-AL elavowes [gp-tg avaiexdal! en [GIN) IWHS-dIN THaMUW-ELINEY

D

‘auifiua paxoo. pajjiany-pinby pasaqueya-signop pL

‘sadid uaa pue Buyjanjads

‘Burim Jamod [eainosje

‘Asamieq chupy

'walshs josquoa pawwedbosd

‘feq wewdinba |pJsual

'UOIEPOLIDANE [3N) PUB JUBPIXO JO) S8x0q anbuol
‘waishs uorsojdxa anewaoine jabuey

'sagny 309d

‘waishs Buaayap ejep sauojoales

a)issiw Buryoenie pue jabue;

NMTInmO~oOO

L

:hay Bumeag

‘Tdw wandawexdiat gl

‘mxeeduee w exexadt adosodoghdL
‘MMNENMHANNDNDLYBUE

‘wadereg vendolsulwhse qeexfan

‘wuHaveedul oonwwediodu ewalona

‘wHamuw swHeacthidogo osamgo ¥aaLo

'0.3h0id0. W BUBLMUOMAD BUY MASDL0-MIEQ BI9B0UWI
'MHEMKUW E8RdIOU 0I0¥IBHHLEWOLEE BWALIHD
‘guHaueell oJoHmATECE wanHwandu

iaraved vamokuese w wHamuw wndolxaedl

q 4 q
a u "

MmN W~OO

L

:19Hanencog wweddmh awaxs ey

uopysod 3By ul apssiw (5-a) S-HSH
WHHIMOUOU WOHLaUOU 1 [G-11]) 5-do) eiawed sewwowhewsy

€ Mopaa, C Moncyssd «Ynpaanaems:e paxers! RansHER W Mopckod aavaumm CCCPs « S Moroz. S. Popsuevich eSoviet Long Range and Naval Aviation missilesa



CBEPX3BVKOBAS PAKETA
BOJIbIIOU JANBHOCTHU
X-45 |

Nocne npuxea k BaacTu JLH. Bpexuesa pa3paboTka HOBWX TH-
OB caMo7eTos 80306H0BKMach. HHH apHAUHOHHEIX CHCTEM 1O 321d-
Huo BBC cpopmynnposan TpebOBaHKA X aBHALHOHHO-DAKETHOMY
KOMILIEKCY HOBOTO NMOKOJEHUA, B COOTBETCTBHY ¢ KoTopeiMu OKB
«Onwte AH. Tynonesa, sCropoctss AC. fixoBnesa u «Kymowe T10. Cy-
XOPO NPEICTABIIH NPOEKTH PIKETOHOCUEE «1359, «33» 1 «100+ 1 pa-
KET +BOYIYX-TICBEPXHOCTb K HHM. J18 nONHOMACIWTAGHON paspabor-
KH B X0Ae KOHKYpCa 6511 BriGpan npoekt caMoneta OKB Cyxoro, goo-
PYKEHHEIR ZByMA paKeTaMH X-45, HMEIOWUMH THIEDIBYKOBYIQ CKO-
pOCTb noneTa. Ha nepeoM 3Tame M CAMONET, M PAKETA [IPOCKTHPOBA-
amch 8 OKB «Kynmows, Ho sckope Beita nepeaana B MKB «Pagyras, rae
pa6oTy No IToR TeMe Bosrmasund AS. Bepeanak, LK Camoxsance
B.A. JlapHoHOB.

TMepBoHayanbHo X-45 KOMNACKTOBANACh WHEPUNANLHOR HIH Pa-
[HOKOMAHAHOM CHCTEMAMM HABEACHHA, KOTOPBIC OOECIIEYHBANY MO-
DEKEHHE KPYMHOA 1enu (ropoa, ackaapa kopabned) Ha AansHOCTH
1500 kM. 3ateM nepelny k KOMGHHHPOBAHHON CHCTEME COCTORBIEH
13 THCY «Bruxpes Ha 6ase undposowt 3BM u APTCH «[apnyHs BKIO-
YaBIIEACA HA JAABHOCTH 150 KM' OT PacueTHOM TOYKH, NPH MEHEBLWERA
LATBHOCTA NC3BOAKBUIEH NOPAXATH TOUCUHBIE LEAH (MOCT, BILKY-
WHACA Kopabne ¥ TN.). Macca cHapaga cocTasana 4500 k.

JoxyMeHTaund Ha YP X-45 8 1969 r© 662 nepegada 8 NpoHs-
BOACTBO. ONMTHAA cepHA X-45 cTponnach Ha JIyGHEHCKOM MAlTHHO-
CTPOMTEMLHOM 3aB0A€, HenbiTanua u3nenys GuINH HAYATHL, HO 3aBep-
WHTb HX HE YAANOCh,

B koucTpykits# X-45 65114 MIMPOKO NPUMEHEHH TUTAHOBHIE CILa-
Bt BT-20 (kptinio, ONEPEHHE, TONCBHAL M XBOCTOBAA YacTH dioaens-
*a), OT4-1, OT-4. BT-5, BTS-1 (CHnOBHE 3AEMEHTH) HEPKABEIOIIHE
crany BHC-3 (cunosof Habop), BH-654 (Gaxu), 12X2BHDA, 30XICA
{CTRIKOBBIE YanBT), MarHuEBOE auThe MII-10.

OTaenbHYIO TAABY B HCTOPHM 3TOTC H3ACAHA COCTABIAET NPOCKTH-
POBAHUE Y WITOTOBACHHE 3PPO3HOHHOCTOMKOTO PAAHONPO3PAYHO-
ro obTexarens TCH, PaCCYHTIBHOMD Ha MTEALHBIA NONET HA BHEI-
Hedl MOABECKE NOA KPLIOM CO CKOPOCTBIC, COOTBETCTBYIOMER YUy
M=32. OfirexaTenb COCTOAN K3 IBYX CIOEB — BHYTPEHHETO CHAOBOID
13 cTeknoTekcTonnTa CK-ODAK Ha ocHOBe KBapUESBOH TKAHM U
KPEMHHAOPTAHHIECKOTO CBASYIOMETO K-OPA, H BHEIIHETO IPPOIHOH-
HOCTORKOIO M3 CTEKNOTEXCTONNTA CK-4K Ha OCHOBE LIEMBHOTKAHOIO
KBapUeBoro Yexas (paspabotantoro so BHHH CIIB) u kpeMuuiopra-
HRYECKOTo Caaayomero K-4. O6TexaTend HIrOTABMHBAICT METONOM
NPONKTEX TOA ZABIEHAEM C NPOTHBOAABNCHHEM.

TTepenfi ONHTHHA 06PA3EL CAMONETA-BOCKHTENA Ana X-45, Ha3RaH-
Horo T-4, BRI NOCTPOEH, HO €T0 HCMHITAHKA 3ABEPLUINTD HE YAZIOCH B
1332 MameHernd Tpebosannii BBC. CornacHo noswM TTT camoner
BOMKEH OB GBITh MHOTOPEKHMHBIM H HMETh DACIIMPEHHYIO HOMCH-
KIaTypy CPEHCTB NOPAXKEHHA. B CBA3N £ 3THM OPraHHIOBANH HOBbLIH
KOHKYPC, Ha KOTOpbIA Cyxo# npegcTasun npoekT T-4MC («200e), cno-
COBHHE HECTH, NoMuMo X-45, pakeTsl Mol gaterocTr X-2000" 1
Gomow, ¥ T-4MC Bbian AydmHe WAHCH HA NOGEAY, HO 3aKa3 OTALIH
Tynonesy.

PaspafoTka X-43 npoAcnxuaack. OHA NOAYHHNIA HOBYIC CHCTEMY
HaseeHHa (B ABYX BAPHAHTAX — ABTOHOMHYID HHEDLHANbHYIO H C
axtueHo# PLCH). THCY «Buxpes okazanach NpHcNocobAeHHON K HH-
TerpaunH ¢ pasnHudeiMa THoaMe TCH. MoaephuanposanHas X-45
BOIAZ B KIYECTBE OCHOBHOTC KOMNOHEHTA B COCTAB BOOPYKEHHA BoM-
BapnuposuvKos M-20 1 M- 18, cIpOEKTHPROBZHHBIX BO BHOBG CO3AAH-
HOM B 1967 . OKB B.M. Macumesa (3M3). Ho n atum pabotam me
5biN0 CYKACHO 3BEPIMTBCA. MaTepHaIn no camonery M-20 Goum
nepeaanel Ha MM3 «OnbiTe, 1€ NETAH B OCHOBY COBCTBEHHAMO MPOCK-

X-45 LONG RANGE
MISSILE

LI Brezhnev’s ascension to power induced the renewal of
number of new aircraft type studies. Having been ordered|
Soviet AF, the Aviation Systems Research Institute formulz
requirements for a new generation aircraft-missile compl
These resulted in «135s, «33» and «100» missile careier-airc
and ASMs for their armament imaging programmes, which
created by «Opyt» (Experience) AN. Tupolev design bure
«Skorosts (Speed) AS. Yakovlev OKB and «Kulons P.O. Sud
design house respectively. In course of the contest OKB «Kul
project was chosen to be developed. This featured a pair of X
hypersonic missiles. initially both the aircraft and the mis
were studied by «Kulons designers, but the latter was given
«Radugas (Rainbow) MKB soon after. A.Ya. Bereznyak, G.K.
mochvalov and V.A. Larionov led the missile work there.

For the first time the X-45 possessed either inertial or ra
command guidance systems being capable of the destruction
large targets (cities, ships orders, etc) from 1500 km range. la
the missile offered a combined system, which incorporate
gyro inertial guidance system based on digital computer +¥ig
(Whirlwind) and «Harpoons active radar seeker 1o be turned
at 150 km distance from specified point.” Despite the sma
flight range it enabled the missile to kill separate targets
bridges, moving ship, et¢. The product had 2 weight of 4500

The X-45 preject design plans and specification we
approved for production in 1969, The Dubna machine build
plant made an X-45 experimental batch and trials were star
but they weren't to be completed.

The X-45 structure widely employed VT-20 (the wing, ¢
unit, forward and aft fuselage sections), OT-4-1, OT-4, VT§
VT-5 titanium alloys (airframe assemblies), VNS-3 (airfra]
components), EI-654 (the ranks), 30HGSA, 12H2VNFA (fittin
stainless steels and ML-10 magnesium alloy.

The study and preduction of a fairing erosion-durable
transparent te radio-frequency energy seekers is an especial
of the history of the missile’s creation. This airframe assy
intended for M = 3.2 tong flights being conveyed beneath 1 wi
The fairing comprised two layers. The first was made of SK-9
glass-cloth-base laminate on the basis of quartz fabric and
9FA silicon arganic binder. The other erosion durable I3
consisted of SK-4K glass-cloth-base laminate on the basis
designed at VNII SPV weaved quartz cover and K-4 silic
organic binder. The fairing production method was pressuri
impregnation with counter pressure.

Named T-4, the first experimental specimen of the X
cargier had been built, but changing Soviet Air Force requ}

ments didn't allow the trials to be finished. New orde
performance called for multimode aircraft to feature a wide
armament inventory. Thus a new contest was set up and !
Suchoi represented the T-4MS$ («200s) project showing i
X-2000" for short range missiles and iron bombs capabi
added 1o the X-45 project. The project had better chance tow
but the Tupolev design house won through.

X-45 development was continued. The missile got n
guidance system in two versions. These were an independi
internal one and featuring active radar secker system. +Vi¢
gyro inertial guidance appeared to be integrated with diffex
seeker heads types. The uprated X-45 should have been usec
main armament for the M-20 and M-18 bombers, which !
been projected at the V. M. Myasishchev design bureau (E

* DansHOCTY YETORMHBOTO 3aubaTa S0 km
** 1123BaHHE, NPHBOAHMOE B 32NAAHOR AHTEPATYPE (48T.)
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* Stable missile lock range was 90 km
* The designation is given by Western sources
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KCP-5 nop xpeinom Ty-16K-10-26.
W3 apxusa pepgakunn

KSR-5 cruise missile beneath
Tu-16K-10-26 wing. (Editorial
archives)

Mopsecka paxerst KCP-5 nog
Ty-16K-10-26. W3 apxuea pegakyun
KSR-5 missile suspending at a
Tu-16K-10-26 aircraft. (Editorial
archives)

Mpotusokopabensubie pakersi KCP-5
nog Ty-16. W3 apxusa pepaxunn

A Tu-16 carries KSR-5 antishipping
missiles. (Editorial archives)
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T2 TAKENOTC MHOTOPEAHMHOIC PAKETOHOCUA «/0», BOCPYXEHHE KO-
TOPOTO B IIEPBOT PEAAKLMH COCTABIIH 2 paKeTsl X-45. Ho B xof¢ Aans-
HeAWeETo NPOCKTHPOBAHHA BOOPYKEHHE CaMONETa «70» BRUIC HaMe-
HEHO W COCTaBUAO 12 ManorabapuTHHX Bo3ByROBEX CKP SonbtucH
RanbHOCTH X-55 WM 24 CBEPXIBYKOBEIE PAKETH! MAOH JAnbHOCTH X-15
(cM. HiKE).

PAKETHI
BO3QVX-IIOBEPXHOCTb
X-23M, X-25, X-29

B Hayaie CEMHAECATHX IOAOE HAYAIOCH MOCTYIVIEHHE B ABHALIHIO
BMd CCCP HOBBIX THIIOB NIETATEALHEIX ANMAPATOR, NPEAHAZHAYEHHBIX
78 HENOCPEACTBEHHOH NOASEDKKH IECAHTHRIX ONEPALHEE H OPOTH-
BOREACTEHIO CHIAM BTCPMCEHUA NPOTHBHMUKA, [Ipexae Beero, pacuy-
PAACA MApK TAKTHYECKOA 2BHMALHHK, ANA BOOPYREHHA XOTOPOA Ohiny
CO3AAHH Many6Hele HCTpebuTenn-BoMbapauposiiuks Ax-36 A Ax-38,
2 TAICKE MHOTOLE/ICBBIE BEPTONETH! Mu-14. B K12€CTBE OAHOTO H3 KOM-
NOHEHTOB CPEICTE MOPAKEHUA, BXOJAMMX B HX apceHan, Gbiia snib-
paHa nerkad VP X-23M «[poms (3n. 68M), cosaanradt 5 1968 r 8 OKB
«3B€372» 118 BOODYKEHHA CaMONeTOR McTpebuTenbrO-6oMBapay-
posouHoH asHaty MHT-23C 4 B (KOMIIIEKC PAKETHOTC OPYAMA +Ap-
Kanw).

HoBoE CPEACTBO NOPAXEHKA OBICTPO NPOAEMOHCTPHPOBLTO CBOK)
NEPCIEKTHBHOCTD, BMECTE € TEM HCMBITAHYA MUK CAGKHO N 3AKOHYH-
AHCh TOABKO B 1974 T MoAepHH3HPOBaHHAA pakeTa GplNa MPHHATA Ha
BOODYKEHHE 1107 HEALKCOM X-23M (3. 68M)".

Tyck YP oCyWECTBALNCS CXOA0M C Hanpapamowet AITY-68. X-23M
HMeNd DAAKOKOMAHAHYID ABTOMATHHECKYI0 CHCTEMY HABEAEHHH, Aml-
NapaTypa HABEACHHA «[lenbTa» PA3MENLZNACh B TOABECHOM KOHTEHHE-
Pe HAH BCTPAHBATACH CTALMOHAPHO. [A% HaBeSEHNA TTHAOT YACPKHU-
BN Ha OEAH MCTKY BH3HDOBAHHA, HAXOAACE B [TOAOTOM NHKHPOBAHMH,
JlanbHOCTS MYCKA COCTABMANA A0 5..7 KM. PakeTa MOrMa mopaxats Ha-
3EMHKIC OBEKTHL, KOP26IM B Y3 MAIOTC U CPEAHETO TOHHAKA C BE-
poaTHocTbio 0,56..0,62.

Beproner Mn-14 ¢ pakeTHHM BOOPYXEHHEM OCTAACA B OILITHOM
3k3eMIAnpe, a AK-38, XOTA W AAMTEABHO 3KCTUIYATUDOBAICH, HE MOT
CHMTATBCA JOCTATOYHO 3DDEKTHBHEM OpYKHEM. B CeMUAECATEIX ro-
AaX MOPCKad aBHAUMA Hawana noAaydyaTs Gonee MOWHBE HeTpefuTe-
nH-6oMBapIHPCBWMEY Geperosoro Bazuposanud Cy-17M, Takke Bo-
opyxennne YP X-23M, 2 3atem Mul-27 v 6omBapanporiukn Cy-24M,
APCEHAN YTIPABASEMOTC PAKETHONO OPYAKHA KOTOPEIX BBUT SHAYHTEND-
HO pacmHpeR".

Kpowme toro, p1s TABKP np. 11-60 6uin npeanowen camoner Mul-
23K, 1 3aTeM LA PEABHO NOCTPOCHHEIX KOpaBAeH THNA +AAMMPAN
Topmkoss (BuBLIMd «Bakys) ¥ sAnMupan KyaHenoss u 6onee copep-
wennse Ak-141, Cy-27K 1 MuI-20K. Yx P30 noasondno nopaxars
HA3EMHBLC 1EAN B H00YIO MOroAy ¥ IGCAE DTHOCHTEABHEO HEBOMbIIKX
AopaboTok Morae 6uTs conpaxero ¢ TCH ¢ YP X-25M, X-29 u 6onee
HOBBIMH, TAIOKE BIATHIME M3 apceHana MBA. Ha cerogHs w3 HHX Ha
BCOpYXEHHE NocTYN|A ToAbko Cy-27K. Ho no oduuuansHo urdop-
MALHK B WTATHEN KOMIVIEKT €10 BOOPYKEHHA VP RIACCA «BOIYX-N0-
BEPXHOCTh+ HE BXCMAT, HX NMPEANOAATaeTCa BHEADUTE Ha MOAHDHKA-
uuax Cy-27K-2 u Cy-27KH. Kpome Toro, Gbla paspaboTas NMpoeKT Bo-
OPYXKEHHA CEPHAHMX TPAHCIOPTHO-B0eBbIX BepTONeTOB Ka-29 npo-
THBOTAHKOBBIM PAKCTHBIM KOMIAEKCOM vATaKa», CBEACHHUI © NOCTaE-
kax TITYP «ATaKds B Y4CTH MODCKOH aBHALMIA POCCHM TAIOKE TIOKA HE
NOCTYNano.

reborn in 1967. However, the works were halted. The M-
documentation was given to «Opytr MMZ, to become 1 basist
the «70+ heavy multimode missile carrier project. A pair of }
455 were projected to form its initial armament version. Buti
coutse of further development the «70» aircraft armament w
due 10 incorporate 12 small-sized X-55 presonic long-rang
cruise missiles or 24 X-15 shott range supersonic ones.

X-23M, X-25, X-29
AIR-TO-SURFACE
MISSILES

Intended for close air support aircraft deliveries to Sovi
Naval Aviation were begun in the early 1970s. The tactical naw
aviation inventory was being widened at this time to inclug
the specially created Yak-36 and Yak-38 deck-based aircraft:
well as Mi-14 multirole helicopter. The «Grom» (Thunder) X-23
(product 68M) light missile was chosen to be a part of the
armament. This was created by the «Zvezdas (Star) design hou
as armament for the MIG-2358 and B aeroplanes of fighte
bomber aviation. This missile armament set was designa
«Arkans (Lasso).

The new weapon showed its advantages swiftly, but th
evaluations were quite difficult and finished only in 1974, Tk
uprated missile entered service being named X-23M (produ
G8M)".

The missile used the APU-68 launcher. The X-23M possesst
radio command automatic guidance. +Deltas guidance equif
ment could be fitted in an accompanying suspended contain
or could be installed at an aircraft. A pilot would keep 2 marks
on the target to provide aiming. The launch range was 5-7k
and the missile was capable of the destruction of ground object
small and average tonnage ships with 0,56..0,62 kill probabilit

The Mi-14 missile helicopter was remained an experimen;
version only. Despite long service life the Yak-38 wasn
considered a sufficiently effective weapon. Soviet Naval Aviatio
was equipped with more powerful aircraft in the mid-19%
These were the Su-17M fighter-bomber, later MiG-27 varian
and Su-24M bombers, all armed with the X-23M. The latter b
a significantly increased missile armament inventory™

Furthermeore, the MiG-23K deck-based aircraft was propost
for the project 11-60 aircrafl carriers. Later on the proposal w:
updated to include the more advanced Yak-141, Su-27K an
MiG-29K for existing «Admiral Gorshkovs (former «Bakus) an
«Admiral Kuznetsovs carriers. Airborne equipment enabled the
to kil ground targets under all weather conditiens and it cou
be matched to seeker heads of X-25M, X-29 taken from fighte
bomber aviation munitions and othet modern missiles. Tod:
the Su-27K is the only aircraft adopted into Russian servic
However, according to official sources, its armament doest
include air-to-sucface missiles. They are supposed to be enu
setvice with the Su-27K-2 and Su-27KI versions,

Furthermore, serial Ka-29 helicopters were due to ha
«Atakas (Artack) anti-tank missile complex, but no informatis
about «Ataka» missiles deliveries to Naval Aviation regiments
currently available,

* Bonte NOAPOSHO HCTOPHA COZAAHHA K TEXHUMECKHE OCOGEHHOCTH DakeT X-23, X-25 u X-29
GYAYT MINOKCKN B YACTH CPABOWHHK, NOCBRWCHHOR PakeTas PponToacH Azuaumu CCOP
{pea)

"0 BOOPYRCHHH CAMOACTA Cy-24 GYACT PACKIIAHO B 4ACTH CNPABONHMKA, NOCBALICHHON pa-
ety dponTosch Assagus CCCP {pea)
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* The history and performance of the X-23, X-25 and X-29 will be published in 2 later refere
edition dedicated (o Soviet Frontal Aviation missiles, |
™ The 3u-24's armament will be described in a Sovier Frontal dviation armamenn Referen
edition, :
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Ha cxeme ungpamn oBoanaveHs::

1 ofkapyxenme PNIC 3PK, onpefieneHue ee xOOPAMHAT M pexuMa paboTel, Mporpam-
wuposanue NPTC u UCY paxers. Otgenenue pakers u 3anyck ee PATT,

2 pa3roH Ao CKOPOCTH, COOTBETCTaYIoWeR yucny M=5 ¢ vabopom seicoTsl 40 km, pabioTaer
1-n cexups PATT. Ynpaenenue no kypcy u Tanraxy ot MUCY u aatonunora;

3 nepexof Wa cHUXEHMe ND BaNNWCTHYECKOR KPUBOR HA MApLUEBOM pexmme paboTel
peuratena (2- cexuua PATT). Ynpasnesue ot MCY ¢ koppekumen no gawnem MPIC, a8
cnysae orxniosenmun PNC 3PK — ronsko ot UCY;

4 noppws cneuwanskon BY Hag uensio;

§ npopes pyGexa NBO HoCKTENEM MMM NPUKPEIBAEMOR UM rPYNNOR YABPHsIX CBMONETOB.

Drawing key:

1 AD complex radar detection, its coordinates and performance determination. Missile's ‘
seeker and ISU inertial control system programming. Missile release and its solid-pro-
pellant engine start; |

2 being operated the first engine section provides missile acceleration up to mach 5 and
climb of 40 km. Directional and bank control by ISU and autopilot:

3 transition to descent with ballistic curve at engine cruise mode. The 2nd engine sec-
tion operates. Flight management is perfarmed by ISU inertial control system with data
being fed from the seeker. To case of target AD complex turning off ISU only provides
the process;

4 special warhead explosion above the target;

§ the platform or consealing strike a/c group penetrates air defence line.

Cxema HaBepeHua paketsl X-15
X-15 guidance diagram

PAKETA MAJIOU
JAJIbHOCTH X-15

X-15 SHORT-RANGE
MISSILE

Passutie T1BO notpebosano cosganus CPeCTs 3aUNTH AUTbHUX
6ombapanposmukos. B 70-x rr. 8 MKB «Pagyras nayasock npoexti-
POBAHHE PAKETBL, NIPEAHA3HAYCHHOM Ut yHUYTOKEHNA 3PK Gonbiuoi
AanshocTH THia [13TpHoT M T.Nn. BepoaTHO, B OCHOBY GbLI NOIOKEH
onbiT co3fanug ynomuHasmenca yxe YP X-2000. KomnoHoska pake-
Thi C HECYILHM KOPITYCOM B BH/E TEA BPALleHHA 6blna BRIGPaHa No-
Ao6Hoit amepukanckolt YP AGM-69 SRAM. Ona nosyunna uHepim-
IbHYI0 HABHTALMOHHYIO cucTeMy. Boprosoe obopyaosanHue HocuTe-
na ukcnposano pabory PIC npoTHBHMKA, ONPEENAIO €€ Koopau-
HATHI H IPOH3BOAIIO HX BBOJ B CHCTEMY YripasneHus nyckoM CYPO-1.
XapakrepucTHKH 060PYA0BAHHA H BBICOKAA CKOPOCTL PAKETHl (COOT-
BETCTBYET YHCIy M=5) no3posser onepaTMBHO PearupoBaTh Ha BO3-
HHKIIYIO YTPO3Y.

Jlag ofecnedenns AOCTATOYHON NMPOYHOCTH B YCAOBHAX 3HAYM-
TENbHOTO 33POMHAMHUYECKOrO HAIPEBA OTCEKH PAKETHI GbUIN BHIMOJ-
HEHb! 13 THTAHOBBIX crutasos OT4-1 u BT-5, 2 X OKAHTOBKH — M3
KaponpoyHoit crann BXK-100. Kopriyc umeeT BHYTPEHHIOI TENI0H30-
MALUHI0 H 0OMHLOBAH 3aWUTHEIM MaTepuanom T3IMKT, LensHonoso-
POTHOE ONEPEHHE TAKAKC H3TOTOBIAIOCH U3 THTAHA, A MO/BEPraBlUIH-
eci HaHGOMBIIEMY HATPEBY HOCKH — M3 BO/b(PAMO-MONHOEHOBOTO
cniasa BM-1. Tenosamua pyneit HAHOCHIACh METOAOM BAKYYMHOTO
ABTOKNABHOTO (DOPMOBAHMS, 2 HA OTCEKH KOPMYCa — METOAOM Mpo-
MATKH MOJ AABNEHHEM B JKECTKHX (POpMax,

Hauecenue 3aMUTHBIX TOKPLITHA TPEGOBANO NOCAEAYIOWIEN TEp-
M000pPaBOTKH yxe YaCTHYHO cobpaHoro uagenus. Ho getann us mia-
CTHKA M MCTIA HME/IH PA3NHYHBIA KO3(MOHIHEHT TEMIIEPATYPHOTO
PACHHPEHNUS, U METAULIMYECKHE KOMILIEKTYIOWHE NPUILIOCH H3rOTAB-

Developments in air defense forced the creation of bomber
self-protection armament. Intended for the destruction of long
range AD complexes (like the Patriot and others), missile studies
were begun by the «Raduga» MKB in 1970s. Perhaps this was on
the basis of aforementioned X-2000. The layout was chosen to
be similar to the American AGM-69 SRAM. The missile had
inertial guidance. A carrier airborne equipment detected enemy
radar operations and defined its position making data input to
SURO-1 launch control system. The equipment performance and
Mach 5 speed were to allow emergency quick reaction.

The missile compartments and their canvases were made of
OT4-1 and VT-5 titanium alloys and VZh-100 high-temperature
strength steel respectively to provide sufficient strength in
significant aerodynamic and heating conditions. The body
possessed internal heat insulation, being lined with TZMKT
protective material. All-moving tail surfaces were made of
titanium too, but leading edges exposed to the most heat were
produced from VM-1 tungsten-molybdenum alloy. Control
surfaces heat protection was applied with vacuum steam-and-
pressure cured moulding. The body bays got this protection with
pressurized impregnation in rigid moulds.

Application of protection coatings required further thermal
treatment on the partially assembled units. However plastic and
metal items differed in their coefficients of thermal exposition.
Correspondingly metal components weren’'t made in compliance
with the designer’s drawings, but with technological ones
corrected for the deformation value.

€ Mopoa, C MonCyeaw £YNpasnaems PAKETLI REMHEN W MOPCKoR Bawawm CCCP « 5. Moraz, S Popsusvich «Soviet Long Range and Maval Aviation missiess bl 9
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Ha cxeme undpaun bioanasenbl;

% ofHapywenne yenw ¢ GORTE HUIKDNRTALIErD CAMONETA-HOCHTENS, ONPBABNEHHs es

CKBPOGTH W KDOPAMHAT, MAW NONYHEHWE 3THX QaHHBL ¢ BOPTE CAMONET3-PaIBENIMKE.

Mpor pawemposarwe VCY paxeTsl;

CTnengHne parkeTsl 1 3AMYCK IBMFETENA HA MAKCHMBNLHBIA pesium. OTBOpOT HoGHTENR

Ha POHIBONLHLIA YFON W YAOA Ha NPEASNEHD MANYIO BLICOTY;

pA3raM A0 CKOPOCTH, CODTBETCEYOWEH vucny M=5 w Hatop awcoTe po 40 xm &

3EGMCHMCCTH OT BaRsHOCTH OO UENW. NoneT no gavuem MCY 8 pafoH uend,

NBPEADA H8 CHWKEHNE ND BEMMHCTHHECKDA KPMBOA HE MEDWEBOM PEXAME PAGOTH

nerraTern. Buncuenue APTT W nowck uens 8 oBIopHOM peExuME;

B zouear yanw noMexcycToAqweoR AFTC pakeTw, yRpaeneHue o7 APTE ¢ yueToM TeKyWER
COROCTA M KyEEa LanH. NoAPEIS NPOHAKZICWER BY KOHTAKTHLIM B3PLIBETENEM C YHETOM
yII@ BCTPEMM C NPErPanoA.

w o

Drawing key:

1 low flying carrier detects target. determines its speed and coordinates ar receives
the data from reconnaissance aircralt. Missile 1SU inertial contral system program-
ming:

2 missile releass and its engine start ta maximum mode, The carrier turng an arbiteary
angle and goes to extremely low level flight;

3 mussile acceleration up to Mach 5 and climb to 49 km altitude according to target
distance. The flight to target area with ISU data;

4 transition to descent with ballistic curve at engine cruise mode. Aclive radar seeker
turning on and target searching in scan mode:

§ ECMimmune active radar seeker locks target. Fegarding target current speed and
direction the seeker provides missile control. Penetrating warhead is exploded by
contact fuse with angle of impact consideration.

Gxena Hasnpewun pakems X-150
X-155 missile guidance diagram

AHEATh HE MO KOHCTPYKTOPCKHM YEPTEXAM, 4 N0 TEXHOMOFHUYECKHM, C
YNPEXACHHEM DAIMEPOB HA BEMHUYMHY ACDOPMALBH,

OcoBuiti 3TN 8 HCTOPHH PakeTh! X-15 CBA3AH € OCBOCHHEM TEXHO-
NOTHH H3ITOTOBACHHA KOMITO3UTHOTG HOCOBOTO OfTeKarens. Ilepso-
HaYNBHO erg NPEANOAATANOCh HITOTOBAATS TPEXCAONHEIM HA CRAJY-
e K-9-70. Ho 3707 nponece 6in 0NeHb CIOKEH, TAK KAK A8 KaK-
LOTO CAOF HCTIOMBIGBANCA CBOI THT TRAHH H OTAETbHLIH PEXMM TED-
Moo6paboTkH. B Xoge 3KCNepHMENTAIbHOMH OTPaGOTKH KOHCTPYKLHK
OBTEKATENS OCTIHOBMIHCH 1A Bonee NPOCTOM BAPHANTE ¢ OGAHIOB-
ko Trankio ATOM-2 ¢ Tennonzonsumei TKY-6. Jng cHUXeHHS pa-
AMOJACKILMOHHEOMR 3AMETHOCTY NUIZHCD PaKEThl MMET CTIEUMANBHOE
METANNHIHPOBAHHOE TIOKDHITHE,

D BHEAPEHUA BCEX ITHX TEXHOAOIH4ECKHX HOBLWECTB B HITO «Pa-
AyTas GBIA0 COITAHC YHHKANLHOE ODOPYACBAHHE, HATIPHMED KPYIIHO-
rabapHTHaa BHCOKOTEMNEPATYpHaR eyt (1AL, obecnedmBuas Tep-
MoOGPabOTKY BORBIIRN TOTOBMX Y3NC0R C NEPENATOM TEMOCPITYD MO
30HaM B npeaenax £ 50 C!

Teepaotonnusni (enepesie 8 CCCP Ha pakeTe TaKOTO Knacea)
ABHTATENb UMEET ABE CTYNEHHM B OAHOM KODIYCE — PASTOHHYIO M NOA-
aepaanud CKOPOCTH, BRATOAAPA HEMY CONETRIOTCA BLICOKHE XapaKTe-
PHCTHKH CKODOCTH H AIBHOCTH NoAETa, ONTHMANEERE W CTA0NAB-
HME XIPAKTEPHCTHEN TopeHna wawxy PATT obecneveHt QHIrypHLIM
BHIPEIOM B €€ TEAE, 3ANOAHEHHOM A7 NUTEBHOIO XPAHEHUA NY3H-
[peM, HAOYTHIM HHEPTHLIM ra30M. PakeTa ocHaweHa ManorabapuTHOR
cneuHassuoi BY,

Henwrasns VP X-15 npownu ¢ Gopra camonera Ty-22M B koHne
70-x 11. B BO-x ona Obina 3anyiieHa B NPOM3BOACTRO O MHACKCOM
X-15 (usn. 115) na 110 «Pagyra+ (c 12 maa 1982 r cepurinnil 3agoa
3REAKIICH B CAMOCTOATEABHOE TDEATTPHATHE U BHOED CTA HA3BIBATHCA
TM3). YP X-15 Hawana noCTaBAATHCA B BOWCKA IPEXKAE BCETO 4K BCO-
sypkenun camonetos Ty-160 (oum moran Hecty 24 X-15 Ha 4-X pe-

Mastering the composite nose cone production technology
was 1 vital part of the X-15's history. Initially, it was supposed
to be made of three layers based on the K-9-70 binder. But the
different fabric type and thermal treatment mode for each layer
process was quite complex, In experimental structure develop-
ment a simpler one was chosen to feature ATOM-2 fabric coating
with TKCh-6 thermal insulation. The missile airframe had a
special metal coating providing lower radar signature,

Unique equipment was created at «Radugas NPO to introduce
the above menticned innovations. For instance, there was a PAP
high temperature large dimension furnace allowing thermal
trearment with the area temperature differences of £ 50 °C7,

For the first time in the USSR this category missile possessed
solid-propellant engine, which had two stages in 2 comman
casing, Thanks to the existence of both booster and cruise
engines, high speed characteristics were matched by significant
flight range. The enginc grain body figure recess provided
optimal and stable burning performance. Filling the recess with
2 neutral gas pocket resulted in the long-term storage
possibilities for the engine. The missile featured a special small-
sized warhead.

The tests were undertaken with a Tu-22M in the late 1970s.
This was adopied into serial production at the «Raduga» PQ a3
the X-15 (prod.115) in 1980s. Serial plant became an indepen-
dent concern and again got DMZ name on 12 May 1982 These
X-19 missiles deliveries were intended primarily for the
armament of the Tu-160. The bomber was capable of carrying
24 X-15s5 on four MKU-6-1 revolving cradles in two bays. The
Tu-22M3 began testing with the missile in the mid 1980s. The
aircraft were fitted with 2n MKU-6-1 launcher in the bay and
four external PU-31 adapters, The X-15 missile officially entered

Aidnwe o rexHaanraveckux ocobeanncTAx X-19 npuseiens no xuure [A Capenbesa 01
HAPOLAMDAETOR NG CYTIEPCOBPEMEHUEE paxeT: M. 1963 .

* The X-15 iechnological Fesiures are described in G A Sawelev «From fluing bowts to advenced
missiless, Moscow, 1999
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Crpareruyscian KpMAGTaR paneta IMRISA «Meteopur-Ax, npuananaraameld Bug
3MS52A «Metoorit-Ar stratagic cruise miasile is belivved ko hava this appearance

pobeepHbIx ITY MKY-6-1 B 2-x oTcexax). B cepeaune 80-X IT paKeTa-
MH 3TOTOC THOA CTATH NEpeBOOpYXaTh W Ty-22M3. Camonern: aroro
THINE OCHAWAAHCh OFHON MKY-6-1 B OTCEKE H UETHPBMA BHELIHHMH
BanoursiMe aepxatenamu [1V-01. YP X-15 obuumansto npHHATA Ha
soopyxerre JI4 BBC CCCP B 1988 1. 4 noctynuna B 184-7 [bapaciic-
il TBATT 1 12301 (HbiHe — 121-§f Teapaeftcxkuit) TBAIT a camone-
Tax Ty-160, a Taxoke B TpH noxa 37-# BA BTK ua camonerax Ty-22M3.

Pa3pabaThIBANCA TAKKE YCOBEPIIEHCTBOBAHHAIA BADHAHT DAKCTH
X-15M1 ¢ TIPIC, xio & 1991 . o MOAUTHIECKHM TIPAYHHAM padoTa 6110
OCTAHOBNEHA.

B 1993 r. 6R1a BREPBLIE MOK333aHA RPOTHEOKOPAGEAbHAS PAKETA
X-15C (X-154), OCHAmEHHAA NOMEXOYCTORYHBOA aKTHBHOH PTCH,
PaBOTAIOLIEA HA KOHEYHOM 3Tane TPAckTOPHM Y MHEPLNANBHOR Ha-
BHTAUMOHHOM cHeTeMofi, OHa uMeeT npoHykaouyio BY maccoi 150
K ¥ IPEAHA3HAYECHA A4 TOPAKEHHNE KODaOIeH PA3MHYHEIX KITACCOB —
OT KaTepa Ao 3cMMHLA YPO. 3Ta DaKeTa NPEANAranach Ha SKCTOPT
o unAexcoM X-15C3, B KIYECTBE HOCHTENA MOTIN OHTE HCNOME-
somannl Ty-22M3, Cy-24MK, Ty-142MD 1 gpyrue camoneTh. CeeaeHud
0 nocTaBkax paker X-15C ¥ C2 noKa HeT,

CBEPX3BVKOBAA
KPBIJTIATAAd PAKETA
«METEOPUT»

B 1976 t© 8 CCCP 6eu1a Hauata pa3paBoTka pama YHHBEPCATbHBIX
DAKETHbIX KOMIINCKCOB CTPATETHHECKOTO HA3HAYCHHA, KOTODHIE HME-
Y 86l BO3MCKHOCTE BO3AYWHOTO, MOPCKOTO H HA3EMHOr0 6a3Mposa-
H1S. 3TO CHH3KNO BBl 32TPATH HA KX KM3HEHHBIA LMK M IIO3BOANAQ
Bbi HHTETPHPOBATS MOLb BCEX BHAOB BC.

HIO Mawesoctpoenud, obpasosansoe Ha Gaze OKB BH. Yeno-
Mef, NPCIICKUAO KPHAATYI0 PAKETY, KOTOPaA BB HMENa JaABHOCTh
5000 kM npw noaeTHOR cxopocTH 3000 kM/4 HA 6OABWONR BHCOTE.
KPOMC TOTQ, N0 HEKOTOPHM JAHHLIM AOMOIHHTEABHYIC JAIMKATY OT
cpeacts [1BO pakeTe zomxsa 6rna oBecneYMBaTS CIELNANBHAR YCTA-
HOBKa, BOHHIUPYIOMAS MOrPAHUYHET €0/ OBTEKAIIETD BO3AYXA K
HOpMUPYIOWAA ANAIMEHHBIA MR, CKPRIBAIOIKA HCTHHHOE 0OAD-
KEHHE DAKETHL.

Cyls No eAHHCTBEHHON OMYGAHKOBAHHOH (oTorpadrn, pakers,
Ha3paHHag AM25 sMeTeoputs, MMeENd K1ACCHYCCKYK) KOMIOHORKY
noA(GIO3eNAKHHM COBKOBHM BO3AYXO3260PHAKOM. Ee HCMBITAHYUA €
HasemHol [TY Havamce 20 Maa 1980 r B nepsos mycke YP paspyws-

service in Soviet Air Force Long Range Aviation in 1988 tob
allocated to 184 Guards TBAP and 1230 TBAP (now it is Li
Guards TBAP) with Tu-160 bombers. Furthermore in VGK 374
Army, three regiments with the Tu-22M3 got the missiles.

The X-15P versian fitted with a passive radar seeker %
developed oo, but the works were halted for political reasot
in 1991,

The ¥-155 (X-154) anti-shipping missile was shown for
first time in 1993. Having 2 high level of noise immunity, *
active radar secker operated in the final trajectory plot. Crui
flight was provided by internal guidance, The X-155 possesst
a 150 kg penetrating warhead to kill different types of ships fr¢
boats to missile desiroyers. Designated X-15SE, the missile w
offered for export to be employed with Tu-22M3, Su-24M
Tu-142ME and other carriers. However, no information abe.
the X-155 and SE deliveries is forthcoming io date.

«METEORIT» SUPERSONIC
CRUISE MISSILE

Capable of deplayment via ground, aircraft and sh
platforms, development of strategic universal missife comples
was begun in the USSR in 1976, This decision would red
operational costs and could allow integration of all the Sovi
armed forces types.

The V. N. Chelomei OKB derived NPQ of Machine Buildi:
offered a cruise missile showing 5000 km range with 4 speed
3000 km/h at high altitude. Furthermore, according to sor
sources, a special device should be employed to provi
additional AD penetration ability.” Having an ionized air fic
along the air boundary layer, it created a plasma plume to hi
real missile position.

The single published photo of the missile named 3M
«Meteorits featured a classic layout with air intake scoop bene:
the body. Trials from a ground platform were begun on 20 M
1980. The first missile start resulted in destruction of ¢
container-launcher, Only the fifth attempt on 26 December 19
proved successful, but the «Meteorits fell at the distance of 501
from the launch point,

Nevertheless, work was continued and evaluations wi
conducted in 1983 with a Tu-95MA aircraft armed with t

* HadopHauka NONYIEHI N0 CETH INLETTIEL
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* This informatian is available on the Internet
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<4 X-583, X-15C u X-59M3 ua
sbictasovyHom crenge (MAKC-98).
®oro C. Moposa
X-58E, X-155 and X-59ME missiles
at exhibition stand (MAKS-989). (S.
Moroz)

Mporueokopabenshan pakera X-15C. Wa
apxuBa pefaKyum

X-15S anti-shipping missile. (Editorial
archives)

¥  X-15. @oro C. Mopoza
X-15. (S. Moroz)

1 € Mopoa, C. Moncyeswy €Y npaansemie paxeTs NANsHEA W MOPCKDRA sauaiw CCCPa » 5. Moroz, S. Popsuevich «Soviet Long Range and Naval Aviation missiless 6 3



Ha cxeme ynthpamu ofosnayensi:

1 BbXOJ HOCHTENA B TOMKY NYCKA NO AaHHLIM GOPTOBLIX HEBUIBLUMOHHBIX CHCTEM (paamo-
TEXHWHECKOR, NHEPUMBNLHORA MW CNyTHUKOBOA]. Monyyexne paspeweHun Ha B3seaeHne
BM u nyck pakeTsl (B03MOXHD — B @BTOMAaTH4ECKOM pexume). Moner HocuTens no
MappyTy B TO4Ky Nycka cnenylowed CKP unu soaspawenue Ha Gaay,

2 c6poc 3arnyluex, BLINYCK ABMraTENA, KPuING W ONepexus, 3anyck Aeuratens. Monet no
mapwpyTy no pannsm WHC, QWCC v PB. Koppekuua kypca nyTeM cYnTbiBaHuA penbedia
MEBCTHOCTH B 38[8HHbIX PRHOHEX W CPBBHEHMA NONY4EHHBIX ABHHBIX C MHOPMaLMER,
3anoxeHHoR 8 namATs LIBM paketsi;

3 npw HeoBxoaumocTH — 06Xof MNM OruGaHMe BCTECTBEHHLIX NPENATCTBUR,

4 noppuie cneymansHod BY B pacc4eTHoM Touke.

Drawing key:

1 the carrier approaches missile start point according to radiotechnical, inertial or sat-
ellite navigation systems data. Warhead cocking permission reception and missile
launch. The latter can be carried out in automatic mode. Carrier’s flight to next missile
start point or coming back to base;

2 plugs release, engine, wing, empennage extension and power plant start. The missile
makes track according to inertial navigation system, Doppler drift angle and speed
gauge and radio altimeter. Course correction by assigned areas terrain monitoring and
the data comparisan with missile airborne computer memory;

3 terrain fellowing flight;

4 special warhead explosion at point of destination.

___,J:g________

¥npowexHan cxema HaBeaeHWs oAWHOYHOR paxets X-55 |
Single X-55 missile guidance simplified diagram I

|

|

N1 CTapTOBbIA KOHTeMHep. JINWb ¢ NATOM nonbiTkn 26 Aekabps 1981 r
3aMycK yjaics, Ho «MereopuT» ynan B 50-TH KM OT MECTA CTapTa.

Tem He meHee paboThl NPOAO/KHINCE M B 1983 I HAYQIHCh HCTIbI-
Tauug camonera Ty-93MA ¢ aBHauHOHHBIM BapuanToM YP 3M25A «Me-
TeopuT-A» 1 IU1 K-420 ¢ moaudmkaumeit nogsogHoro crapra, Hanps-
KeHHas paboTa npojo/Kanach 10 KoHua 1984 r, HO HU B OJIHOM H3
22-X NMYCKOB PAKETa HE NOKA311a U NOJOBHHBI PACYCTHOM JAILHOCTH,
TMOC/E YEro UCTbITAHKUSA GbUIH NPEKPALICHBL

CTPATETMYECKAA
KPBIJTATAA PAKETA X-55

Jly6HEHCKOE NPOM3BOACTBEHHO-KOHCTPYKTOPCKOE 00BEAHHEHHE
«Pagyras npuctynuao x cospannio CKP X-55 cornacno [Mocranos-
nenuio LK KITCC u CM CCCP ot 1976 . Mapaanensto 8 HITO Mamwm-
HOCTPOEHHS -Hayanuch pabothl 1o csepxasykosort CKP «Mereopur-
A», HO B 3TOM npoekTe 6buia BrIGPaHa APKO BHIPAKEHHAA J03BYKOBAS
KOMIIOHOBKA. B TOM € rofly JOKYMEHTALHA HA NEPBBIE Y3/bl TOOB-
HO¥ onbiTHOMH cepud CKP noctynina B npoH3BOACTBO.

CKP nonyusia cXeMy, CXOJHYI0 C AMEPHKAHCKOH KPBLIATOH pake-
Toit BGM-109 Tomarasx, HO OT/IMYAETCA TEM, YTO B MAPIIEBOM M0O/I0-
KCHHH €C ﬂ?ﬂFaTﬂIb NOJHOCTBIO BbIJIBUIAETCA B NOTOK, 4YTO obecne-
YHUBACT ONTHMAIBHBIC YCI0BKA €ro padoT (Ha BGM-109 B noToK Bbi-
[YCKAETCHA TONBKO «COBOK» BO3/yX03a60PHHKA),

CHIIOBYIO YCTAHOBKY I0JIKEH GBI COCTABHTD BHICOKO3KOHOMWYHBIH
TP, B xoze koHKypca nobeay oaepxan asurarens PIK-300 (u3n. 95),
paspa6orarneit MHITO «Coiozs. Ilpu Macce 95 Kr OH passuBaeT Tary
1o 345 paH u uMeeT KpeHcepCcKHi pacxoj Tomnusa He Gonee
0,84 krexr,/4. 3anyck ABHraTeas OCYUIECTBAACTCA MHPOCTAPTEPOM,
Pa3MELIEHHOM B XBOCTOBOM KOKE poTopa.”

* Xapakrepucruki TP PAK-300 npuseaenn no pexknamuoMy npocnexkry MHIO +Cowas
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3IM25A «Meteorit-A» airborne version and a K-420 submarine
fitted with the underwater version. The work went on until late
1984, but all the 22 launches were disappointing; it was found
the theoretical flight range was beyond the capability of the
missile. The missile could not eben cover half the distance. Thus
the trials were halted.

X-55 STRATEGIC CRUISE
MISSILE

Having been ordered by a Central Committee of the CPSU
and Council of Ministers of the USSR resolution Dubns
production-design enterprise «Raduga» (Rainbow) begun X-53
supersonic cruise missile studies were in 1976. NPO of Machine
Building started the «Meteorit-A» imaging programme simulta-
neously, but this was halted later. The missile lead experimental
batch first assemblies documentation entered production in the
same year.

The cruise missile featured similar to American BGM-10§
Tomahawk layout, but differed in having an engine entirely
extending into the airflow. This engine's cruise position provides
optimal operating conditions. The BGM-109 has a extended ait
scoop only.

A low fuel-burning bypass engine was due to define the powe:
plant. The RDK-300 (prod.95) by the «Soyuz» (Union) MNPC
became the contest winner. Having 95 kg weight, the engint
produces 345 daN thrust with cruise specific fuel consumptior
no more, than 0,84 kg-kg./h. The engine start up is carried ou
by a pyrostarter placed in the rotor tail cone’.

* The RDK-300 bypass engine's performance statistics are according to «Soyuzs MNP
advertising
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Crpaternyecxan kpeinatan paxera X-55 s nonetvoit KoHdmrypayum
X-55 strategic cruise missile in flight configuration

Crparerndeckan kpeinartan pakera X-55 B cnoxexnoh kondmrypauun (Bug ceuay)
X-55 strategic cruise missile in stowed configuration. Lower view

7
&

Crparerwyecxan kpeinaran paxera X-55C (CM)
3a4EXNEHHANR, HA TPAHCNOPTHPOBOYHOR Tenemxe

Covered X-555(SM) strategic
cruise missile on service cart

[Ipn BBIMYCKE ABHTATENA NMPOHCXOHT M YJIHHEHHE XBOCTOBOTO
KoKa (prosenxa, uTo cHuxkaet conporusaenue CKP. BoiisixeHue xso-
CTOBOrO KOKa MPOM3BOAHTCA NPYKHHOM, YAEPKHBAEMON B 33TAHYTOM
COCTOAHHH HUXPOMOBOM NPOBOIOKOH, NEPEKHUTaeMON 3NEKTPHYEC-
KHM MMITY/ILCOM. TIpAMOE KpbUIO GOBIIOrO YTHHEHHS UMEET BhICO-
Ko€ a3POJHHAMHYECKOE KAYECTBO, HEOOXOAUMOE LA MOMYYEHHA 3a-
JaHHOM AABHOCTH NMPH OrPaHHYEHHOM 3anace Tonausa. Kpeuio ciia-
ABIBAETCA B (DIO3ENAK TAK, YTO OJHA €rO KOHCOMb JIOKHTCA HaZ ApYy-
I'Oﬁ, H3-32 4CTO B BHINYIICHHOM INO/IOKCHHH II0CKOCTH HX XOPJ HME-
€T PA3HYIO BHICOTY OTHOCHTEAbHO CTPOMTEABHON FOPH3OHTANH (PIo-
3€/50K3, 2 CAMH KOHCOMH MMEIOT Pa3HbIA YoM YCTAHOBKH.

Cucrema ynpasienus CKP HHepLHaIbHAS 2BTOKOPPEIALHOHHAS C
Koppekuuei no peabedy MectHocTH. OHa obecneynBaer ornbanue
WK 06X04 NPENATCTBMA HA MPE/CIBHO MANOH BBICOTE M ObNajaer
NONHOH aBTOHOMHOCTBI0. CHCTEMA YIIPABICHHUA BKIIOYAET LIM(POBLIE
JBM.

Pakera ocHameHa cretuanbHod BY. KOMNakTHOCTh, KOMIOHOBKA
(rnakue GopMBI, OTCYTCTBHE MPOAOBHBIX WEAEH HA HECYINX MI0C-
KOCTAX, IBUTATEb NPHKPHIT CBEPXY (DIO3E/ITKEM) H NPHUMEHEHHKIE
KOHCTPYKLIHOHHBIE H CTIELHANLHBIE MOIVIOMAONIME MaTEPHAL! 0beC-
NEYUBAIOT MANylo BeuyuHy BIIP (Mo 3anafHbIM AaHHBIM NOPAAKA
03 m?).

OnHa M3 XapaKTEpHBIX 0COGEHHOCTEH PaKeThl — GOoNbIas OTHO-
CHTE/bHAA MACCA TOTUTHBA (€€ ABUTaTeTh MOKET PabOTaTh Kak Ha 00bIY-
HBIX COPTAX aBHALMOHHOrO kepocuHa T-1, TC-1 u Apyrux, TaKk u Ha
CMEYHATBHBIX, C KOTOPHIMH M IOCTHIAETCA MAKCHMA/bHAA aIbHOCTB).
[outH BECh LENBHOMETUUTHYECKHI CBAPHOM KOPITYC PaKeTHl npej-
crasnseT coboit 6ak, ke BY Gblna pacnonoxeHa BHYTPH 6AKOBOTO
o7cexa. M3 IIaCTHKA M3rOTAaBIMBAIOTCA HOCOBOH KOK (MOMas KpeM-
HHHOPraHWYeCKas TKaHb Ha ceadyiomeM K-9-70°) , nanenu kpouia,
PAAHONPO3PAYHBIE INEMEHTHI H TI.

OnnitHas naprus CKP crpounace Ha 3asofie B Jybue. Otser-
CTBEHHBIM CO CTOPOHBI NpEANpPHATHA-H3roTosuTens 6u1 H.C. Cenes-
HeR, a co ctopoHsl MATT mporpammy kypuposan wiex LK KIICC, 6yay-
uui MUHHCTp aBHAaUHOHHOH npombimieHHocTH H.C. Cunaes.

B xauectse HocuTenest uug CKP 6bi1H npeioxeHsl HOBbI CBEPX-
3YKOBO# yAapHbiit camosne Ty-160 1 MOfepHH3HpOBaHHBI Ty-142MC.
B (osensxe KDKAOrO M3 HUX HAMEYANOCh PA3MECTHTD JBE PEBO/b-
seprbix [TY MKY-6-5 (110 6 CKP Ha kax10it). PaccMaTpuBanach Takke
BO3MOKHOCTh BOOPYXEHHSA X-55 M MEPCNEKTHBHBIX CAMOJIETOB, Ha-

The fuselage fairing lengthening is performed in the engine
moving down to missile’s drag reduced. The tail fuselage's
operation is provided by a spring which is kept in storage
position by Ni-Cr alloy wire to be burnt by electrical impulse.
The high aspect ratio tapered wing features significant
aerodynamic efficiency to have the required flight range with
limited fuel capacity. When folded, the wing main panels are
placed one above another, thus their surfaces show a difference
in height from the fuselage water line and in the rigging angle
of incidence.

The strategic cruise missile possesses inertial astro-
correlation guidance with terrain following. This fully indepen-
dent system, comprising digital computers, provides obstacle
avoidance at extremely low altitude.

The missile has a special warhead. Its compact layout
(streamline form, main panels longitudinal slot absence, hidden
from above by fuselage engine) and the structural and special
radiation absorbing materials employed contribute to the
reduction of missile’s radar signature. It is about 0,3 m? in
compliance with Western sources.

The X-55 has a large fuel weight to missile launch weight
ratio and can operate with common aviation propellant (T-1,
TS-1 and other) or special fuel. The latter allows it to attain
maximum flight range. Nearly the whole metal body is a fuel
tank compartment to place the warhead bay inside even. The
wing main panels, radioparent elements, nose dome are made
of plastics (hollow silicon-organic fabric with X-9-70" binder).

The missile experimental batch was built in Dubna. 1.8. Se-
lezniov was responsible from the production enterprise, and
I. . Silaev, a Central Committee of the CPSU member and future
Aviation Industry minister, led the project from the ministry.

The Tu-160 supersonic strategic bomber or updated Tu-
142M$§ aircraft were proposed as X-55 carriers. Each of them
was to have a pair of MKU-6-5 revolver-type launchers (6
missiles for a launcher). Prospective aircraft (the T-60 bomber
for instance) were considered to possess this weapon too,
carrying 6 or 8 missiles.

The missiles and matched equipment trials were undertaken
with Tu-95M-55 experimental aircraft, which had been rebuilt

*Npiseacko no kuure TA. Caseasen +OT rHAPOCAMONETOR A0 CYNEPCOBPEMCHHBX PIKETs

CMopoz, C Moncyesw €Y NpaBNMEMsIE PAKETL BANLHEN W MOPCKOA BBauM CCCPy « 5. Moroz, S. Popsueach eSoviet Long Range and Naval Avistion missdess

* According to G. A. Savel'ev «From fluing boats 1o advanced missiless, Moscow, 1999
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npuMep GoMbapanposyka T-00, KOTOPHA KOMKEH G5UT HECTH & HAH
8 paker.

WCTBITaHKA PEKET K COMPAKEHHOrQ 0OOPYACBAHKA NPOBEAH Ha
onurTHOM Camonere Ty-95M-55, nepeobopyAoBiHHOM H3 YTIOMHHAB-
meroca yxe Ty-95M-3. Or copepwAA TEPBLA NoAeT B 1977-M, 2 nep-
BbIH Nyck — B 1978-u . [To pray coobpaxeHUE OT NEPefenky B pake-
TOHOCLW NPOTHBOADACYHLIX Ty-142M OTKA3aNNCh, HO HCIOAB3OBAIH
AOKYMCHTALMIO IO MALKHE KK OCHOBY JNA MPOEKTA HOBOIO CAMOJE-
12 Ty-95MC. B 1979 1. Bbinien B2 MCNBITAHMS TIEPBHIH ONBITHBIR IK3CM-
TLAAD 3TOM MALIMHBL, NPEACTABRABIWNHA OO0 J0PaBOTARADIN YCTAHAB-
kot [IpHK, oanci MKY-6-5 g diosensxe ¥ 4eTHpex AKY nog kpriiom
Ty-142MK npou3sofcTBa TAraRPOrCKOTO MAMKHOCTPORTENBHOTO 33-
Bead v, JJumprposa (TM3M). A B 1981 © HauaAuCE HCNBITIHHA
Ty-160, noctpoeHHwi Ha MM3 «OmbiT» B Mockee.

WUcnbitanna X-55 npouay Ha TPACCOBO-H3MEPHTEARHOM KOM-
nnekce Axtybuackoro nonurona INTHLL Cuerema ynpasachug oTpa-
GaTHBANACh HA NETAWEH NaBOPATOPHH Ha Hase TPAHCMOPTHOrO Ca-
MOAETA, H1 KOTOPOM BbTA CMOHTHPOBAHA CooTReTCTRYIONZE K34, a
3a noneToM HaTypHbix CKP ONBITHOR CEPHE CTEANH C HA3EMHBIX NYH-
KTOB H ¢ Bopra camoneTa Hn-76CKHII, ocHamerroro Mool PIC.
Y1006 PafHONOKATOP MOT OOHAPYXHTL ManosameTHyo CKP Ha ee
KPHIIC BBUTH RAKICEHB! NONOCKK (ponbry. Ha ucnntanmax CKP X-55
nOKA3AN2 MaKCHMAIBHYIO JAABHOCTD 2500 kM, 0 YeM B aBrycre 1984 1.
6610 COOBIEHO B COBETCKOA Npecce, TpHALATS nepsoro okTadps 1983
r. X-55 6blna nNpUHAT2 Ha BoopyxeHHE. B 1983 rogy 60asmiof rpymme
corpyaunxos M3 n MKB <Pagyra» so rnase ¢ H.C. Cenesnepsim 32
cospanne CKP X-55 6pinn npucysaaess Jlenuickan W [OCY1apCTBeH-
H2A IPEMHH.

Cepufinui asinyck CKP X-55 651 pasBepHYT Ha XapsKOBCKOM 4BHA-
UHOHHOM NPOKIBGACTBEHHOM 06BEANHEHUH UM, JIEHHHCKOrO KoMeo-
Mo7a, TTOHAYANY NREANPHATHE NOIYYAN0 JETAN U3 CIELTACTHROR ¢
JIM3, 2 3aTeM NOg HENOCPEACTRCHHLIM DYKOBOACTBOM IJIABHOTO HHAE-
Hepa XATO (hbine — Texepansnoro aupexropa XTAIIT) KA, Mamu-
15! ObUT OCBOEH MOMHBIR LKA TPOU3BOACTEA HINETHA, MOAYIHBLICIO
OTKPHTEIN HoMep «1 202, TTocne oTpaGoTKY TEXHONOTHH, BRIYCK X-55
61 NEPEAaH Ha MAMAHOCTPONTENBHEE 33800 B I. Kapos. Buina 1ak-
e ocBoeHa MoautHkauug X-550K (wag. 121), oTnH4aBmascy CHCTe-
MO# HaBEACHHE C ONTHYCCKAM KOPPEASTOPOM. T10 33TaTHEIM AIHHEIM
BBC CCCP nonyynnu okono 1000 CKP X-55 nepsbix MogupHKaIIHH.

B xoge cepudnon nocTpoiky 6230828 MopHpHKALAA X-35 mog-
EEPTA2Ck 3HAYHTEMBHEIM ACPAGOTKAM. BRean JONMOAHHTEABHEIT yaen
CKAANKEBAHUE KA {TETIEPD O «TOMAICA» IPHMEPHO TIO 2/3 pa3maxa
KoHCOMM Nogobxe TO). Braa CHHAEHA 3IMETHOCTh PAKETH, KK pa-
AMOAOKAUMOHHAA, TAK ¥ BH3YANBHAA (MASOABIMHEIN BRIXIOT), yAYY-
HIEHO KAYECTEO OTACAKH TIOBEPXHOCTH (BHCADEH METOA MOKPACKH C
Be3B03AYIDHEIM MHAPOAMHAMHYECKHM PACILUIEHMEM). ¥Aatoch yeTpa-
HHUTh Te4b HAKOB, KOTOpad OOPAICBLIBANACE HA YACTH CEPUHHRIX H3-
JeARH IPH 3ANPARKE N0 JaBEHHEM.

TMocTpoiika camonetos Ty-160 Hauanace Ha 3asofe s Kazanw, 4
Ty-95MC — B Taranpore, a sateM nepesefiena 3 Kyionmer. Komnen-
CHpYA OTCYTCTBHE BTOPOi MKY-6, Ha Ty-95MC nepsuix cepufi (Bapu-
aHT MC-16) CMOHTHDOBANK MeTHIPE NOAKPEIBEBIX MHA0HL AKY-2 1
AKY-3, Ha KOTOPHIX MOXHO Gbmo HecTH B cymme eme 10 X-33. [lop-
RECKZ COKPALANa JAMLHOCTb camoneta ¢ 10 A0 6 ThiC. KM, TEM HE Me-
Hee, 8 TAKOH KOMIICKTALMH OBNG BHOYIIEHO HE MECHEE TPETH BCEX
Ty-05MC. Ho BNOCAeACTBMH NHACHE! CHANH U Ty-95MC-16 nperparh-
AKCh B cTaHgapTHeie Ty-03MC-6, OTM4anch AL CHCTEMON MOAro-
ToBKH Mycka CKP ¢ n36bITouHsIM obbeMom namaty. Camonerst Ty-95MC
NOCTYIHAY HA BOOpPYXeHue 182-ro Tappefickoro TBAIL 3atem 1026-
ro 1 1006-ro TBAM, a Ty-160 — 184-ro Teapaenickoro TBAIL Beero
B0 10CTPeEHO 90 Ty-95MC i 22 cepuiinbix Ty-160.

CKP X-35 noxasana cefa HAACKHWM H OTHOCHTEIBHG MPOCTEIM B
0Opamenty opyxuem. Ha nogsecky mecty X-55 onbITHHA HA3eMHbIA
IKHNTK TPATHA HE Gonee 45 MUHYT, TOFA2 Kak Ha opsy X-20M tpedo-
BANOCH HE MeMee deThpex vacor. TIpasna, Hecosepirenctse TIpHK
IIPHBOAWIAO K TOMY, YTO OOIEE BPEMSA TOArCTOBKE camoaeTa Ty-95MC
& SOCROMY BRUTETY JIOCTHIANO ABCHAAUATH Hacos, a Ty-160 — u Toro
Boaviue.
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from the aforementioned Tu-95M-5. This fiew for the first time
in 1977 and the first launch was carried out in 1978. A number
of reasons resulted in the halting of the Tu-142M missile carrier
conversion project, but the design plans and specifications were
used as a basis for the Tu-93MS project. The first experimental
aircraft trizls were begun in 1979. Produced by the G. Dimitrov
machine building plant (TMZD) in Taganrog, the Tu-142MK was
fitted with navigation-aiming equipment, a2 MKU-6-5 launcher
in the fuselage and four AKUs beneath the wing. Built by «Opyt»
MMZ in Moscow, Tu-160 bomber evaluations were begun in
1981.

The X-55 tests took place at the GLITs Ackhtubinsk firing
ground route-measuring complex. The guidance sysiem was
tested using a cargo airplane based flying lab loaded with
recording equipment. Strategic cruise missiles flights were
inspected by ground positions and 11-765KIP aircraft with
powerful radar, Foil strips increasing radar signature were glued
on the missile’s outer surfaces to get a reliable radar contact.
The trials yielded 2500 km maximum range and this was
reported by Soviet mass media in 1984. The X-55 entered service
on 31 October 1983, Led by LS. Selezniov, a large group of DMZ
and «Radugas MKB designers and engineers was awarded Lenin
and State premiums for the creation of the X-55 strategic cruise
missile,

The missile’s serial production was set on to the Lenin
Komsomol aviation production enterprise in Kharkov (KhAPQ).
Initially the plant received special plastics units from DMZ, but
later the whole production cycle was mastered under leadership
of K.A. Myalitsa KhAPO chief engineer {(now he holds KhGAPP
Director General position). The product reccived the unclas-
sified name «120». Having been developed, the technology was
then given to the Machinc Building plant in Kirov. A version
featuring optical correlator X-550K (prod. 121) was mastered
too. Soviet Air Force reportediy got about 1000 X-55 strategic
cruise missiles of inirial batches.

The Standard X-55 version was upgraded significantly in the
serial producticn process. The introduction of additional felding
units led to the fin «<breaks at about 2/3 of span, similarly to the
horizontal stabilizer panels. Missile radar and visual signatures
were reduced. The latter was attained by low smoke engine
exhaust. Air-free hydrodynamie paint spraying methods resulted
in better surface finishing quality. Fuel tanks leakages, which
sometimes emerged during pressurized refueling were elimi-
nated successfully.

Tu-160 production was established in Kazan' and the Tu-
95MS production was continued in Taganrog, to be moved to
Kuibyshey later, Tu-95MS of the first batches {MS-16 version)
possessed 4 underwing AKU-2 and AKU-3 adapters, which were
intended 1s replacements in the absence of the second MKU-6
launcher. These could carry 10 X-5% more. [n spite of the
bomber’s flight range reduction from 10000 km to 6000 km
(caused by the full launch racks), no less than one third of
Tu-95MS produced showed this asset. But the pylons were
removed later and the Tu-95MS-16 appeared as a usual
Tu-95MS-6, differing slightly in having increased missile start
preparing system memory. Tu-95M3 bombers were initially
allocated to 182 Guard TBAP and nexi production aircraft were
divided among 1026 TBAP and 1006 TBAP. Tu-160 bombers were
delivered to 184 Guard TBAP. Totals of 90 Tu-95MS and 22 Tu-
160 were built.

The X-55 strategic cruise missile proved to be quite a simple
and reliable weapon. Loading six X-55 missiles took a skilled
ground crew team no more than 45 minutes. For instance, an
X-20M required no less than four hours ta be fitted beneath on
aircraft. Unfortunately imperfect navigation and targeting
equipment increased Tu-95MS sortie preparation periods up to
12 hours. The Tu-160 called for more time even.
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B cepeanne 80-x rr. Goesaa ydeSa JOCTHIAA anored — NPAaKTHYec-
KA KDKAbIT SKMILK JJA TPOBEN NYCKH K-35, 2 MHOTHE HMENH TIO fIEC-
TH U Bonee yaadublx cTpens. Boessie nycku axunaku JA BBC CCCP
HAYaNH BHNONHATE Panbuse, YeM B BBC CIIA npucTynuam K cTpens-
fam ananoriunemMu CKP AGM-86.

B cepenure B0-x rT. 65U OCBOEH BBIITYCK HOBOH MOMHDHKALMH X-53,
HMEBLEN MOBLIIEHEVIO AAABHOCTE 33 CHET AONOIHHTCABHBIX BHE-
IMHAX TOMMHBHBIX GaKOB (Mpy 3TOM €€ Macca oapocaa ¢ 1200 go
1700 xr, 1 Ty-95MC- 16 H2 BHEIHKK v31aX MOT 6PaTh TOALKO § HOBHIX
CKP).

3a cyet oTpaboTkY CHCTeMbl Haseckus KBO coxkpatunoch mpu-
MEPHC BTPCE, YTO NOZBOMKI0 CO3AATh MOAH(HKALMI ¢ 06bMHOHA BY
IPOHHKAOLIETO THOA HAH XKACCETOH, NPEAHAZHAYEHHON J1A Nopaxe-
HUA MACUWAIHEIX Uefed OrPaHHuCHHBIX PasMEpOs THNA BANCTHO-II0-
C4A0MHBIX N0AcC. Ho GCHOBHBIM, NO-TIPEKHEMY, OCTABAICE €€ BAEP-
HBII BapHanT. HOBAd PAaKeTa NOMyUMIZ OTKPHTOE HAMMEHOBAHHUE H3-
genne 124 (X-55M) nan 125 (X-55CM) B 328HCHMOCTH OT THNa BY.

Kpose Toro, 6slna co3tata MOTHGHKALNA KPBINATON PAKETHI C pa-
gRonokaunorAof [CH, pa3MeIeHHON B0 BIMCAHHOM B 0630/ UHANH-
APMYECKOTC KOPITYCa OKHBANBHOM 0BTEKATENE C OCTPOH HOCOBOM. Ona

B 370M HanpasacHuy (cM, — NIKP X-65C)

Te aorceopy CHB-1, saxkmoveHroMy B 1991 © gna CCCP puinens-
A4ck XBoTa B 1440 CTpaTervyeckux pakeT BO3AYWHONY Ga3HPORIHUA
Bee ony BsUH THIA X-55, K TOMY BPEMEHHM B OCHOBHOM MOTH(MKA-
UMK «Ms ¢ MOBLIMEHHON gamshocTsio. B HacTosmee spema CKP X-55
OCTAETCR OCHOBHOM CTPATETHYECKOH pakeTol Ha BoopyxernH BBC
Poccuy, Tlo-BHAMMOMY, €€ BEIIYCK HPERPALLEH, 2 HMCIDINECA 3ATTack!
cocrasantot oxeno 1300wy, B 2000 rogy YkparHa 8 cYeT JOATOB 34
SHEProHOCHTENH nepeaana Poccky 114 paker X-55 (10 OZHOMY KOM-
MAEKTY Ha Kaxanii Ty-95MC 1 Ty-160, Bo3BpawmeHHble POCCHH 0 TOMY
HE COTNAUIEHHID).

B nacrosuiee Bpems 8 BBC Poccuy pakeTh! X-55 pasnndnsix Mou-
durauni umeTes 2 40-M ThapaerickoM CepacTONOAbCKO-BEPIHHC-
xoM Kpachosnamentou TBATL, 79-m Thapaerickom KpackiosnaMeHHOM
opaena Kpacuo# 3se3ast TBAIT v 8 121-m Thapaefickom KpacHosHa-
mernoM CepacTononsckoM TBAIL

Toa eananueM Maccosoro npumenenss CIIA B sodHe npoTus
YOrocnzasmy KppUIATHX PAKET CO CTYTHHKOBOH CHCTEMOM HABECHWA
(Global Positioning System), NPABHTENBRCTEG POCCHH NIPHHATO pelle-
HHE © CO3JAHHU COOTBETCTBYIOMMX MORNGMHKALKA CODCTBEHIBIN CH-
CTEM ABHAUNOHHOTD U MOPCKOrQ PAKETHOTC OPYAKHA. B 4acTHOCTH a5
BBC 6rina paspaborana CKP X-555. B xonue 1999 ¢ 6etno coobieHo,
4TG OHA NPHHATA HA BOODYMEHKE, OAHAKO HEC HIBCCTHO, HMCIOTCA JIH
3TH DAKETH B YACTAX.

[TPOTUBOKOPABEJIbHAA
PAKETA X-65C

B CIIA Ha 6ase CKP Tomarask 4 ALCM 6uin co3mal pad TakTHyeEC-
KHX MOZHDBKALME, B TOM YHCIE NDOTHROKOPABCBHAR DAKETA € BANh-
HocTelo 500 kM 1 0BbrRON BOEBOR YACTHI0. 3Ta MOAUDUEKALMA He
HOANNANA MOA OIPaHUYeHHS 1o ZorosopaM OCB u CHB. B MKB «Fa-
HYT2s TAKKE BBL1O HAYATO NPOEKTHPOBAHHKE ananoruanon [TKP na 6aze
CTPATErHYECKOR KPBIAaTOR pakeTsl X-55. Oua nomyunna KoMOHHY-
POBAHKYIO CHCTEMY HaBEAEHHA 1 upoddKamylo BY maccon 410 kr. B
Nepsoi HHGOPMALMK © HOBON pakeTe, nassaniiof X-65C, xoTopas
Brna onybAHKoBaHa Ha abicTagke [DEX'93, ykasmBarock, 4To oHa
HMEET 2ATbHOCTD 500-600 KM, 2 B NPOCNERTe, PacnpoCTPAHABLIEMCH
Ha Mocaspowoy'93 cooblianoch, YTO 3T0T NApaMeTP COCTABMACT
280 kM npH nycke ¢ BonbluoH, ¥ 250 ¢ MaANOH BHICOTH.

Coobuwanocs, yto X-65C npomna vensitanus ¢ 6opra Ty-22M o
TIPEAHZ3HAYALTCA 1A BOODYAKEHHA caMoneTos Ty-95, Ty-142, Ty-22M,
Ty-160 ¥ ApYTHX, B TOM YHCIE TAKIHUECKKX. Ee NycK BRINONHAETCA ¢
peronbBepHOi uak Ganounod ITY. Tlepebor B PUHAHCHPOBAHKY He
NO3BOAMIA HA4aTh cepuitHilt epnyck X-65C ana uykn BC CCCP a
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Combat training reached a climax in the mid-1980s: all of
the Long Range Aviation crews carried out X-53 launches. Many
of them had ten or more successful firings. Soviet Air Force Long
Range Aviation crews began combat firing earlier than the USAF
did with the similar AGM-80 cruise missiles.

Production of an updated long range X-35 version was begun
in the mid-1980s, Additional external fuel tanks resulted in the
weight growing from 1200 kg to 1700 kg, The Tu-93MS$-16 could
thus carry 8 missiles only on the underwing racks.

An improved guidance system, which allowed to fit the missile
with a conventional warhead, improved firing accuracy
threefold. This penetrating or cluster warhead was intended for
the destruction of limited area targets, which could for instance
be runways. But the nuclear version remained the primary one.
The new missile received the unclassified designation «124»
(X-55M) or «129» (X-335M) in respect to warhead type.

Furthermore, 4 radar seeking missile variant was created. The
homing device was placed in sharp nose edged ogival fairing,
matched to the cylindrical missile casing outline. The product

| didn't see serial production, but this became 2 progenitor of 4
HE BRIMYCKL1ACh CEPHAHO, HO CTATA OCHOBOH 417 JaMbHEHMX pabor

forthcoming design (see «X-658 «anti-shipping missile).

Being signed in 1991 the first strategic offensive weapons
reduction agreement (SNV-1) defined for the USSR 2 quota of
1440 airborne strategic missiles. All of them were the X-55, being
basically the long range «M» version. To date the X-55 missile
remains as the primary aviation strategic weapon of Russia.
Serial production is most probably halted, but Russian Air Farce
X-55 inventory contains about 1500 missiles. To settle oil and
gas debts, Ukraine gave Russia a total of 114 X-35 missiles (a
missile set for each Tu-95MS and Tu- 160 bomber 1o be delivered
to Russia according to the same debt recovery agreement).

Today Russian Alr Force has allocated X-55s of different
versions to 40 Guard Sebastopoi-Berlin Red Banner TBAP, 79
Guard Red Banner Red Star order TBAP and 121 Guard Red
Banner Sebastopol TBAP.

Impressed by the mass employment of GPS (Global Pasi-
tioning System) guided weapons in the war against Yugoslavia,
the Russian government ordered respective variants of own
airborne and naval missile armament. S0, X-355 strategic cruise
missile was created for the Air Force, but itisn't known whether
it has already been delivered to the regiments,

X-65S ANTI-SHIPPING

 MISSILE

Tomahawk and ALCM derived tactical missiles were created
in USA and 2 500 km anti-shipping weapon with 1 conventional
warhead was amongst them, This didn’t fall under the SNV and
OSV (Strategic Weapons Reduction) agreements limits. The
«Radugas MKB started similar missile project programme on the
basis of the X-55. This possessed a combined guidance system
and a 410 kg penetrating warhead. The missile was designated
X-658. Initial information released at the IDEX'93 exhibition
defined 2 500-600 km range. An advertising prospectus at
Mosairshow'93 referred to 280 km range in high altitude faunch
and 250 km in low level one.

The X-65S reportedly was tested from a Tu-22M to be
intended for Tu-95, Tu-142, Tu-22M, Tu-160 and others, including
tacticai aircraft. The missile can be used from a revolving or skid
launch platform. However funding problems didn't allow X-658
serial production commencement for the Soviet and Russian Air
forces as yet. Being named X-65SE, the missile was offered for
export in 1993, But the missile wasn’t shown at subsequent wea-

penry exhibitions, This probably related to a change of mind by
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Kpsinaras pakera X-55C wa
TPAHCNOPTHPOBOYHON TENEXKE.
®oro A. Knumenko

X-55 cruise missile at service cart.
(A. Klimenko)

Kpeinateie pakersl X-55 wa nyckosoi
ycranoske MKY-6 Ty-160. W3 apxusa
pepaKuyum

X-55 cruise missiles at a Tu-160
bomber’s MKU-6 launcher. [Editorial
archives)

A X-55. W3 apxuea pegaxyuu
X-55 cruise missiles. (Editorial
archives)

Myckosan ycraxnoska MKY-6-1 ¢
wectbio paxeramu X-15M 8
GombGoorcexke Ty-22M-3. Qoro

A. Tpunioka

Possessing six X-15P missiles MKU-
6-1 launcher in a Tu-22M3 bomb bay.
[D. Grinyuk)




Ha cxeme UNGpeNN oBOINOWAHLI!

1 oNpepeneHus KDOPAMHAT, KYPCA M CKBPOSTA UgNy BPTIC HOCMTENA Wik NORYHEHWS BTOA

WHOPMAUWK ¢ CaMonera-passenymrka. Nporpammuposanue WCY NKP. Nycx NMKP a

LTEODOT HOGHTENA € YXGHOM HA NPENENEHD MANYID BRCOTY,

CAPOC AAMNYILEK, BLNYCK QBHFATENS, KPRING M ONBPEHKA, 3aNYyCK Dawratend. Monet &

PaMOH UENM HE MANOR BLICOTA NO A3HHbM MCY 1 PB Ha DCHOBHOM YWaCTxe TDAEKTOPKY;

3 BHINOO B PAROH LEAM, HAEDP BLICOTH OK. 110 M, NEPEXGN & rancpyIOWWh NONET U

akmouenpe APTC 8 pexum noncka uenv,

3axear uenw APIT pakeTes,

5 APIC pakets: GATCTPANBAETER OT PAAMONOMEX, COIABHHEL cpencTeamm P3M npatve-
Hexa. Nepeaog NKP B nukuposatse s noApsie 0BeN0A BY KOHTAKTHLIM BIpHIEaTEnEM

E -]

Drawing kay:

1 carrier's airborne radar getarmines target caondinates, direction and speed. This data
can be fed from 3 reconnaissance arcraft. Missile's ISU inertial guidance system pro-
gramming. The carrigr performs missite launch and turned being gaes to extremely
law level;

2 plugs release, enging, wing and empennage extension and power plant start, The missile
flies tatarget area at low altitude using ISU and radio sitimeter data at main flight path
segment;

3 destined ares approaching, abaut 110 m aititude climb, trensition to kacking flight and

activa radar seeker turning on target searching magde;

targat lock by the seeker,

§ rrissile seeker head tunes out of created by enamy ECM. The mssile goes into 3 dive.
The conventiunal warhead is exploded by contact fuse.

]

¥n pOWEHNEA CXEMD

npotusekapad
X-B55 [SE) anti-shipping miesile guidence simplifiad diegram

Kpuinatad paxersl X-BSC (€3)

satem Poccun, B 1993 © TTKP 6512 npefioXkena Ha 3KCNOPT NOK MH-
ZekcoM X-65C3. Ho Ha mocneganx opykeiHsIX canoHax X-65C ywxe
HE AEMOHCTPHPOBANACH, YTO BEROATHO CBA3AHO C MCPECMOTPOM B3IJIA-
0B POCCHY HA SKCTIOPT BEICOKOTEXHONOTHYHBIX BHADE CNELTEXHUKH,

[TPOTUBOKOPABEJIbHAA
PAKETA X-31A

B 1977 1. 8 OKB «3Beana» nog pykosoactsom B. Byradickoro 6uino
H242TO 1POEKTAPOBAHKE NPOTHBOPIAHONOKALMORHOA pakeTs! X-311],
APEAHA3HAYCHEONA A8 IPOTHBOACHCTRBIA NEPCHEKTHBHBIM CPEICTBAM
NBO 8EPOATHOTO NPOTHBHHKE. PakeTa 10/1KHa G5L1a MMETh BOABLIYIO
DAIBHOCTD M BHICOKYI) CBEPXIBYKOBYID CKODOCTD NMOAETI GAarofaps
TepaoTorBHOMy CTIBEI €O BCTPOEHHRBIM PasTOHHEIM ENOKOM,

B 80-x rr. Ha ee B3¢ HBIN0 PEIEHO CO3AATh NPOTHBOKOPABE bHYIO
MogrdHraumo ¢ axruerof FTCH API'C-31, cnocouyio npeoonesath
OPraH¥30BIAHKYIO B 3WweAcHHpoBaHyo [IBO Sonkwoi rpymms Goe-
BHX Kopabaeit, [TKP nonyusma wugexe X-314 (u3g. 774). Ona gonkHa
G132 BOWTH B COCTAB BOOPYXCHRA camoneTos THNA Cy-24M, Cy-27K-2,
Cy-27¥B ¢ xomnaexcoM «M3» (Cy-320H B 3KCIOPTHOM BAPHAHTE),
Cy-30MK, MuL-29K, Mul'-20M, MuT-20CMT u fx-141. e obHapyxe-
HME LUeaed HCmoap3oBatachk PIC Tuna «<kyks, «<Kombes ¥ TI, 2 TYCK
OCYIIECTRARICH CO CTAHIAPTHOTO KATANYNBTHOTO YCTPOHCTBA AKY-58
(AKY-58M, AKY-58D u ap.).

VP X-31A nmeeT noMexoycToineyo [CH 1 MOKET ZOCTHIATE NO-
neTHOTO YHeAa M=4,5. Eme oana ocobendocTs FCH APTC-31 — cro-
COOHOCTL BBIIEAATE 330AHHYIO LeMb U3 NACTHOM OLHOPOIHOM rpyn-
nsL. [Tpy 5TOM BEPOATHOCTD Nonaganus pasHa 0,55. Tipu ofHapyxe-
HuK ofinyuserns PIIC npoTusHEKA paxeTa X-31A MOKET BHUOCHATD
NPOTHBO3EHUTHENT MAHEBP «TOPKa+ C NICPErPy3kod 10 10 eaMHLL,
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the Russian Government relating to Hi-Tech special products
expart,

X-31A ANTI-SHIPPING
MISSILE

Intended for the counteraction of enemy advanced air
defense aids, X-31P ARM studies were begun at «Zvezda» (Saar)
OKB under leadership of V. Bugaisky in 1977. The missile was
ta have a long range and high supersonic speed of flight, because
of 2 solid-propeliant rocket engine with internal booster stage
employment.

Possessing the ARGS-31 active radar seeker, the anti-shipping
variant was decided to be groun from the original version in
the 1980s. The new product should be capable of echelon-to-
echelon large combat ships air defense penetration. The missile
was designated X-31A (product 77A). It was due to be 4n
armament component for the Su-24M, Su-27K-2, Su-30MK, MiG-
20K, MiG-29M, MiG29SMT, Yak-141 and Su27iB with «MZ»
equipment (Su-32FN export version), «Zhuk» (Beetle), <Kop'yos
(Spear), etc radars were to be used for targeting. Standard
AKU-58 (AKU-58M, AKU-58E and other) rackscould pravide the
missile's launch pad.

The X-314 missile’s speed is up to Mach 4.5. The ARGS-31
ECM immune homing device features allocated in a homoge-
neous compact group target selection capability keeping 0,55
kill probability. Having detected enemy radar encrgy, the X-31A
missile can perform AD penetration «zoome with 10 g load.

The missile airframe is made of titanjum alloys and high-
strength stainless steels, New generation plastics are used in the
radioparent unit's structure,
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Ha cxrua yachpsmn oboanavenw:

1 oNPeenskUe KOOPORHET, CKOPOCTH ¥ £ypCa uenk BPNC HOCHTENA HAM NONYHeHKE IT0R
HHEIOPMBLUAKM © CIMONETA-PA3BER4WKA, NPOrpaMMupoBanre MCY pakerw, OTuenka
pakeTh, Buknoenke BPIC, GTAONOT HOCMTENR W yAON #E MPENENEHD MANYIO BLICOTY,

2 sanyck PRTT paxeTw W Wabop ex seicoTel 300-10000m. YnpaeneHwe no kypey u
spiCoTe 0T MCY » PB:

3 paaros A0 CKOPDCTH, CODTEETLTAYKIWER “uehy M=1.8. cépoc ropnyca POTT nocne
BLiroparms, 0TAENEHUE 3arnywex u 3anyck NBRL. Paaraw na NBPN oo 4wena M=4.5.
Nonet Ao gasdbm ACY B paRoH HEXDMIEAHA UENM ¢ yHETOM BE KYDCE M CKOPOLTH,

4 cHMendE 00 BeiCoTe 250-300 W Ha KOHBUHOM ITENE NONBTE, NOWCK W 33XBAT Lient
APIC pakeTw, NepexoR Ha aKTHBHOE DEAMONUKGUNOHHGE GAMOHABEAEHHE,

§ APIC pareTw oTCTp TCR OT PANMOROMEX, GOILABABMBIN CPBALTEaMW P3N
NPOTHBHMXS, NHKMPOBAHME HE UENG, NIAPLIE OBbMAGA BY KUHTAKTHEM BIPIESTENEM B
3JBMCHMOCTH DT yrN2 BCTPEHH C NPErPANcA.

Orawing key:

1 carrier's airhorne radar determings target coordinates, directan and speed. This data
can be fed from a reconnaissance aircraft. Migsile's ISU inertial guidance system pro-
gramming. Missils release, carvier's airhorne radar turning off. Being changed course
the carrier goes Lo extremely low altitude:

2 Missile solig-propeltant bogster start and climb ta 300- 10000 m level. 15U and radic
altimeter provide directional and altitude cantrol;

3 Mach 1,8 acceleration, Having being burnt gut hooster casing is released. Plugs are
released too and primary ramiet enging is started. The ramjet prawdes Mach 4.5 ac-
celeration. The missile flies to destined arsa using ISU daka and considering target
speed and dirgction,

4 250-300 m altitude descent at final flight path segment. Target searching and lock by
missile's seeker. Active ragar homing transition;

5 Missile seeker head tunes cut of created by enemy ECM. The rissile goes into a dive,
its conventional warkead is explored by cantact fuse in respect to angle of impact,

Cxoma wesegewns NKP X-31N
¥-31P anti-shipping missile guidance

PaxeTz M3TOTOBAEHZ U3 TWTAHOBBIX CITABOR W BRICOKOMPOYHAIX
HEDKARSIOWNY cTanel. B KOHCTPYKUWH P2AHONPO3PAYHBIX YacTel
NPHMEHEHB TAZCTHKH HOBOTO NOKONEHMA,

Nponnxawonaa BY trma 9M2120 npeaHaIkaveHa 41q NOPBKEHHA
GoeenX xopabned wnacca 3cMHHEL, BPeraT, PaKkeTHeI! KaTep, 4 TAKKe
CYHOB H3 AHHAMWYECKHY NPHHUKIIAX NOAJEPAIHHS — HA IC, J0AHBIX
KPhi/IbAX, BDSHYI.HHGI:[ NMCAYWKE H 3KPAHOILTAHOB. ﬂ}IH YHHYT XRCHAA
LenH THIA «3CMHHEL» ZOCTaTOuHO 2,5 nomafaHui VB a epaeTHHA
KaTeps — OAHOTC NONAZAHHA.

HM3-33 HepocTaTka duHaAHCHposaHuA [IKP X-31A ne npHHaTa Ha
BOOPYXeHHE ABHauuH BMO Poccun, Ao B 1991 1. 6bina npennokeya
Ha 3KCNCPT. B koHUE ACBAHOCTHIX rodok 90 mTyx X-31A nprobpena
WHaHR ANA ocHaleHus uerpedutenedt Cy-30MKH, a 8 konue 90-x
OBCYRAAICH BONPOC 06 MX MOCTABKAX BO BheTHAM ANS 32KYTUIEHHHX
3r0# cTpaHol caxonetos Cy-27CK, Cepufiuniit Bpmyck paxeT X-31 reex
MoanpuKauui BeAeTCA Ha 3aBoae B I Bonwieso. [lpeanpuarie s cepe-
AHHE 90-X MPOAABANG EXETOIHO BCETO OKOIO 20 PAKET, OJHAKO HME-
€7CH BOIMOKHOCTD YAYYIIHTh 3TOT MOKA3ATED. [0 OQUUHANBHEM
A3aHHLIM €CTAPTOBAA LCHA TAKOH NAPTHM BMECTE C CONYTCTRYIONIHM
obopyaosanneM, 3UIT A T 15 MAH. JOMI., HO OHA CYWIECTBCHHO CHH-
KIETCA NPH YBETUYENHH PAIMEPOR CEPHH.

Ha Base TIKP X-31A npeanpustieM «3seana — Crpenas 612 co-
303Ha pakeTa-MuweHs M-31, OHa He ocrauaeter ICH u BY. 310 us-
EEAKE CTAAC MEPBOH POCCHACKCH aBHALKMOHHOH PAKETOH, NPoAaH-
Ho#t B CIIA. M-31 punrpana Teraep, Oprad{3oBaHHNA KOMaHA0kI-
e KMIT CIIA B 1996 . 32kynku nposoanancs yepes gupmy Bo-
HHT. O49eBHIHO, AEPBLIC 4 PAkeTh NPEICTABAAIH COBOR OBbIYHDLIE
X-314 6e3 TCH # ¢ aMEPHKAHCKHMA DagHOBBHICOTOMEPAMH. HX €TO-
HMOCTb COCTABNAL 4,7 MAH. AOAL.
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9M120 penetrating warhead would be used against destroyer-,
frigate-, missile boat- type targets as well as hydrofoil vessels,
ground-effect machings and hovercraft. Two and a half X.314
hits are sufficient to sink a destroyer-type target, whilst a
«missile boats can be killed by single one.

Funding problems didn’t allow the missile to enter service
but it was offered for export in 1991, India purchased a total of
90 X-31As to employ them for the Su-30MKI's armament and
there was a possibility of deliveries to Vigtnam having bought
the Su-275K. All X-31 versions arc serially produced in the town
of Bolshevo. The plant delivered only 2bout 20 missiles 4 year
in the mid-1990s. However, the production rate can be increased
significantly. This missile set together with spares and
maintenance equipment costs $15.000.000 reportedly, but 2
bigger baich ordered would reduce the unit cost.

«Zvezda-Strelas (Star-Arrow) enterprise created M-31 missile-
target out of the X-314 anti-shipping variant. This doesn’t
possess a seeker or a warhead. The product became the fizst
Russian aviation missile delivered to USA, being the winner of
US Marine Corps lcadership tender in 1996. Purchasing was
carried via Boeing mediation. The first four missiles were
allegedly standard X-31As without the seeker head and fitted
with American radio altimeter. The price was $4.700.000,

The trials were undertaken at Point Mugu US Marine Corps
firing ground with a Soviet AKU-58 launcher fitced F-4)
Phantom. The first firing was performed at 300 m altitude 2nd
then the missile dropped down to 20 m. The manocuvering
missile-target had flown about 30 km before radar contact

MJOR 20m
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Uusz8

A  X-31 nop xpeinom Mul-27K. @oro
C. MNoncyesuva

X-31 under MiG-27 wing.
[S. Popsuevich)

P X-35 na rpyHTOBBIX NOMEMEHTaX.
@oro C. MNoncyeesuya

X-35 on ground beds. (S. Popsuevich)

Mporueokopabenshan paxera X-31.
®oro C. Moncyesuua

X-31 anti-shipping missile.
(S. Popsuevich)

Mporusokopabenshan pakera X-31.
®oro C. Moncyesuua

X-31 anti-shipping missile. [S.
Popsuevich)

MEFOR 2001
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fMpoweoxopatienskan paners X-35, BEpWanT o ycuoputensM, enwthan Ha AKY eepronera Ka-27 [Ka-324-T)
Exparimental X=-35 anti-shipping missile bonsath Ku-27 helicopter's AKU launcher. Fitted with baoater stage version
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Npavesoxepabeneien paners X-35, sapuant Go3 yekoputens, copuilhun Ha AKY-58M camanara Mul-29%
Serinl X-35 anti-shipping missile bonoath MiG-29K's AKU-58M launcher. The warsion without baaster

1:24

Henwitanng npoxogrid Ha nonurose KMIT TToAHT MyTy, 1 poso-
AUnnCh ¢ BopTa camoneTa F-4] ®anToM, OCHAWEHHOND KATATYABTHbIM
YCTPOHCTROM COBETCKOTO Npou3BoAcTBa AKY-58. TlepBoift myck Gwin
BRENOTHCH Ha BeicoTE 300 M, Aanee YP cHU3Mnach A0 20 M, ¥ npomna,
MAHEBPHDYA, OKONO 30 Km, mocne vero Geta notepana PIC crnexe-
uus. [To MMelomuUMCE JaHHBIM HY OfHA U3 PAKET HEPBOI MAPTHA HE
Geina cbura, Jlanee KMIT 3axynun exie ase napTum Mumener. Kax co-
O6IIWT 2BTCpaM TPeACTABUTENb HUPMH «3Be3fa — CrTpenas, ux He-
MNKITAHHA YKE NPOXOAWAH B OOCTAHOBKE CEKPETHOCTH H NPEANPHATHE
HE TONBKO He CMOTIIO HANPABKMTD HA AMEPHKZHCKHI fIONWroH CBOMX
COELHLMACTOB, HO W HE NOMYYMI0 KOHKPETHYID HE(MOPMALINID NO pe-
3YALTATaM HCTHTAHHM. [10 erc MHEHMIO, IMEPUKAHIILL [IOK] HE HME-
10T 3hHeKTHBHOA JAIHUTH OT CBEPXIBYKOBHIX ManorabapurHblx [IKP.
TaxuM 06pasom, YP X-314, paspaborka kotapo#t Hayamacs Gonee 20
AET HA334, A0 CHX NOP OCTAETCA 3(PEKTHBHLM ODYKHEM.

B Hactosmee BpeMa NpeAnpHATHE «3Be3fa — Crpeias co3gano
MOACPHH3HPORAHHBHA BAPHAHT TTKP X-31, XOTOpSIA 1peanaracTes mis
MOpCKoR asnauuu PO u 3kcnopr.

[TIPOTUBOKOPABEJIbHAA
PAKETA X-35

B 1578 r. 8 OKE «3Be3pas Havanach paboTa HAJ KOMIAEKCOM 3M24
«¥pams ¢ foasyxoBoft ManorabapurroH [IKP X-35 and socpyxenus
MAABIX PAKETHRX Kopatned np. 1141.8, 10411, 02065, CTOPOREBHKOR
np. 1154 n ap. X-35 ocnamanacs craprossiM BITT 1 Mapmess™ Typ-
GopeakTHBHLIM ABHraTeseM. CHCTeMa YNPaBAECHHR Obina KOMOMHH-
PORAHHOH ¢ MHEPIHANBHEIM HABHIALMOHHEIM YCTPOKCTBOM W pa3pa-
SotannGit B HITO «Jlennners aktusHoi PTCH APTC-35, srmoyuasmelica
Ha KOHEYHOM 37ane, Jl1a o6ecTieueHud SaICTPOrc OGHAPYKEHHS 1 3aX-
8ara uenn anrerda T'CH uMeeT S0/bIIOA Yrom NoBopaTa — No 45 rpaj,
snpaso ¥ meso. Ipoxog MBO efecnewnsancs NpefenbHO Maoi BE-
COTOH MOMETA, BRICOKOH NOMEXO3AHICHHOCTRIO ¥ Manol BIIP pa-
ket B 80-x rr Ha Haze 3rofi [TKP 6una crnpoexrnposana YP X-35
(138, 78) ro3gymHOro Ha3MPORAHNA, NOCTABIABILAACA B ABYX BapHaH-
Tax. [ CTApTa ¢ BEPTONETOB (NPEANATANACE B MHOTOUEAEBOTO JK-

£ Mopas, C. Moncyssirs 45 MPEANAEMLR DAKET (ATHBA H MOCKDA BBra s COCPE « 5. More2, 5. Pupsusich eSoviet, Ly Fangs end Maval Avistion misalass

interception. According to present information no M-31s of the
first delivery frave vet been shot down. The US Marine Corps
purchased two more batches of targets, In compliance with 2
«Zvezda-Strela» representative report, evaluations were strictly
classified, The enterprise neither counld send the engineers to
the firing ground nor got the test results. He supposed that the
interception of supersonic small-sized cruise missiles was
beyond the capability of American air defense aids. So, the X-
31A is remaining very efficient weapon in spite of the project
being more than 20 years old.

The «Zvezda-Sirelas enterprise has created an updated X-31
anti-shipping cruise missile version o be offered to the Russian
Armed forces and export.

X-35 ANTI-SHIPPING MISSILE

Intended for project 1141.8, 10411, 02065 small missile boats
and project 1154 patrol boats, the 3M24 «Urans (Uranium)
armament complex with small-sized X-35 anti-shipping missile
imaging program was originated at «Zvezda» (Star) OKB in 1978,
The X-35 possessed a solid-propellant booster and turbojet
primary engine. The combined guidance had an inertial
navigation unit and created at «Leninetss NPO ARGS-35 active
radar seeker to be operated in the final trajectory stage. The
homing seeker aerial featured high scanning angie -45° to right
and to left. This provided quick target detection and locking.
Extremely low flight level, high ECM immunity and a small radac
signature were intended as improvements to enemy air defense
penetration capability, This missile derived the X-35 (prod. 78)
airborne version that had been projected in the 1980s. This
could be delivered in two variants 1o use with either helicopter
ot aircraft platforms. The former possessed a short start booster
and the latter did not. The heliborne version was intended for
Ka-32A7 export multirole helicopter and similar Soviet Naval
Aviation variants. Tu-142M (4 missiles under two pylons),
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CnopTHOTO Ka-32A7 K €70 AHAN0T4 A/1A OTECYECTBCHHOH MOPCKOH 2BHa-
[KH} OHI TIOCTABAANACH C YKOPOUCHHEIM CTAPTOBbIM YCKOPHTENEM, ITA
€TapTa C CaMONETOB — 663 HETO. B KauecTse CamMONETOR-HOCHTENEH
ana X-35 nenonsaceanucs Ty-142M (oo 4 VP Ha ABYx NOTKPHABCBEX
munoHax), Mal-29K u Cy-27K (no 4 paxetsl Ha AKY-58), sapuant
Cy-2745 ¢ TIpHK «MopcKoH 3Mef», a TarKe APYTHE CAMOJIETH COBCT-
CKOF'O NPOK3BOACTSA,

Paxeta X-35 npeaHasnayecHa L% NODAKCHUS Kopabnel K1acca «ac-
MMHEL, «(QPEraTs, +PIKETHEIY KaTeps U «TpaHcnoprs. Ee ocobicH-
HOCTE — GONge MOMMAR Mo cpasHEHNIO © X-31A BY. Jlng nopaxenus
LIEMH THIA «3CMUHENY ACCTATOYHO 1,8 nonmanasmi paker Tana X-35.
DIpoxog 30Hb [IBO obecniedynBacTea noONETOM HA NPEAENbHO MATHX
BWCOTAX W BHITONHEHHEM NPOTHBO3EHHTHHIX MAHCBPOR «[OPKd» H
«amefiKas,

B xoae oTpaboTkn KOHCTPYKUHA X-35 nperepnesana H3MeHCHHA.
B 4aCTHOCTH, ACPaBaTHBAIHCE KOHCOMH CTAGHIN3ATOPA, YCTAHOB-
NICHHOTC HA Pa3roHHOM Gnoke. B Hacroauiee spemsa X-35 8 BBC v Asna-
nuo BM® Poccin He NOCTABAACTCA W3-32 HEQOCTATKA CpeacTs. C 1992
I, CHa NPEANaraeTca Ha SKCIOPT oA MBeKcoM X-353 B0 scex mepe-
YHCICHHEX BAPHAHTAX, 2 TAKKE B COCTABE XOMIUIEKCA BepeToBoii 060-
POHH sBar-3». [locTaBxy 34 Pybexk pakeTHHX Katepos np. 02065 ¢
KOMILIEKCOM «YPaH-B+ YKE HANATHCD. BEAHCH TAKKE MEPETOBOPH Q
NOCTABKAX XOpabenbHbix X-35 (3M24) pa Hugun i Boerrama, uto He
HCKIIOYAET BOHHKHOBCHHA ¥ 3THX CTPAH HHTEDECA M K ABHALIHOH-
HbM BAPHAHTAM 3TOM DAKETH AAf OCHAMEHHA CBOHX CAMONETOB
Ty-142M3, Cy-30MKH u Cy-27CK, a rarxe seproneTor Ka-28 u um
NeHOGHKX,

Coobmanoce Takke 0 paapaboTke Mogndukanan X-35 ¢ TepMo-
BH3MOHHOH ICH n pmMnTatopa nenei UII-35.

[TIPOTUBOKOPABEJIbHAA
PAKETA X-41 «<MOCKHT>»

B 1975 r 8 MKB «Pagyra» nog pyxosogcrsos H.C, Cenestera Hava-
N0Ch TPOEXTHPOBaHNE pakeTHoro kommiekea [1-100 (3K80) co ceepx-
3ByK0B0it TIKP 3M80 «MockuTs, TpelHa3sHaYeHNOr0 AN8 OCHAIICHHA
3CMHHIEE TIP. §56, ManbiX PAKETHHX KOPabaeit np. 12421 u ap. Pake-
T4 OCH2WWANACh KOMBMHHDOBAHHOH CHCTEMOB YIPABACHHR ¢ IKTHE-
Ho-naccuaHoM PTCH, swmovaomelcd HA KOREYHOM 3Tame. CHAGBIA
YCTAHOBKA COCTORNA M3 paGoratoimero Ha kepocuue CIIBPI 3180 co
BCTPOEHHBLIM TBEPROTOIIMBHEIM PA3FOHHEIM GM0KeM. OHa 6Bu1a pas-
padorana B OKB M. Bonpgapioka u npomna uexs gosogky 8 OKB
+Coi03s 3 Typaeso, '

B xouctpykunyn YP 3M80 npuMeHCHR TPAAHIMOHKEE IS PaKe-
TOCTPOEHHS MaTepHansl — cTaib BKJL-3, Turanosme crinassl OT4,
0T4-1, BT-5, 018 pagyuonpo3apavHeX YacTel HCTIOMb30BAHE TPEXCI0MH-
HbIE NAHEAH U3 cTernoTkann CKAH-B Ha ceaayomniem K-8-70, a mmac-
THKORHIE ACTZAYM KOPNYCA H3TOTABIHBAIOTCA H3 0fraHoN TK2Hu T-10
HA TOM KE CBASYIONIEM,

PakeTa 3MB0 npegnajnHaycHa KAk ANA NOPAXEHUS KPYNHBIX Hoe-
BRIX KOpabacH ¥ TPAHCNOPTOB, TAK M [T YHHUTOKCHHA MATBIX CKO-
POCTHBIX H MAHCBDEHHEIX MODCKHX Lienel, [J1% YHUUTOKEHKSE 3CMHH-
12 ACCTATOUHO 1,2 ION3f2HHA PAKET 3TOTC THIT, 4 TPAHCTIOPTA BOAD-
HamMemeHyen go 20000 T — 1,5 monapaHuUs.

Monet YP 3M80 Ha kpeicepcroM y4acTke NPOXOAMT Ha BhicoTe 20
M CO CKOPOCTBH £Bbime 2000 KM/4, NIPH 3TOM PaKETa MOKCT BBIION-
HATL NPOTHBOICHHTHE MAHEBD ¢ neperpyakod Ao 10 eaunuy, a Ha
KOHEYHOM YYACTKE PAKETA CHUXACTCA 0 BRICOTH 7 M 110 IPEBHAM BOMH,
CHeTeMa YIPAWICHHS OBCCTICUMBACT BOSMOXHOCTS BHIOMHEHKA Ma-
HERPOR CPA3Y OCNE CTAPTA C YIMAME ROBOPOTA %0 60 rpap. Iomexo-
samumensan TCH ofecnednsaeT NOpaxeHne BROPAHHONC Xopabnd B
rpynrie ¢ sepoaTHOCTbI0 0,94..0,99. Tipy ofmysenyi: PIIC npoTisHiKa
OH2 MOXET BRIOAHAT NDOTHBOICHHTHHH MAHEBD «3MEHAKA,

HJamvHocTb nycka cocTasnser 10..120 kM. Kpome toro, 6bi coagan
YCOREPIIEHCTROBAHHBIN BApHAHT YP 3MO0 (3MB2) ¢ 1anBHOCTLIO CBHI-
uie 250 km.

C. Wopo. . Nontyeaus CYNDAAT0 DAKETS! DAMGHER W MOPEKD Berawsw COCPE « S Moz, S. Popsuavch 1Saviet Long Range and MNaval Avistion missiess

MiG-29K and Su-27K {4 missiles under AKU-58 launchers) and
the Su-271B version fitted with «Morskoj Zmeje (Sea Dragon)
navigation-targeting equipment could carry the X-35. Further-
more, other Soviet airplanes were capable of employing the
X-35. '

The X-35 missile is intended for the destruction of «destro-
yers, ¢frigates, emissile boats and «freighter» types of ships. This
features more powerful warhead than the X-31A. 1,8 X-35 hits
are sufficient to sink a «destroyers-type target. Extremely low
level flight and anti-missile «zoom» and «snake» manceuvres are
used in air defense area penetration,

While being developed, the missile design acquired new
assets. In particular, the booster stage stabilizer surfaces were
improved. Today funding problems don't allow X-35 deliveries
10 Russian Naval aviation, The designated X335E missile has been
offered for export in all above mentioned versions since 1992,
furthermore it can be sold as a «Bal-E» (Ball) coastal defense
complex component, Pr. 02065 missile boats deliveries
possessing the «Uran-E» weapon set have already begun. Indian
and Vietnamese intentions to purchase the shipborne X-35
(3M24) shows theese counties can be interesting in the airborne
export version for the Tu-142ME, Su-30MKI and Su273K aircraft
as well as Ka-28 helicopters, etc.

X-41 «MOSKIT» (MOSQUITO)
ANTI-SHIPPING MISSILE

The P100 (3K80) complex with 3M80 «Moskit» supersonic
anti-shipping missile project program was begun under
leadership of LS. Seleznyov at «Raduga» (Rainbow) MKB in 1975,
The complex was intended for project 956 destroyers, project
12421 small missile boats, etc, The missile featured combined
guidance with active-passive radar seeker to be activated at the
final trajectory stage. Comprising a 3D80 supersonic kerosine-
fuelled ramjet engine {SPVRD) with built-in solid-propellant
booster, the power plant was created at the M. Bondaryuk design
house and passed development trials at the «5oyuze (Union)
design bureau in Turaevo,

Traditional missile building materials VKL-3 steel and OT-4,
OT-4-1, VT-6 titanium alloys are employed in the missile
airframe, Radioparent parts are made of three layered panels
on the basis of SKAN-E fiberglass with a K-9-7 binder. Plastic
missile body assemblies are produced from T-10 fiber with the
same binder.

The 3M80 missile is intended for the destruction of both big
combat or ferry ships and small high speed agile sea targets, 1,2
hits are sufficient to sink a destroyer and a freighter of up to
20000 t total displacement can be sunk with one and 2 half hits.

Maintaining 20 m altitude and 2000 km/h speed the missile
flies at cruise route section being capable of air defense
penetration manceuvres with up to 10 g load and descends to
7 m level about wave top height in the trajectory’s final element,
The flight control system provides manocuvres with turn angles
up to 60° right after launch. The ECM immune secker allows the
destruction of a ship chosen from a group with 0,94..0,99 kill
probability. Being illuminated by enemy radar the missile can
show «snake» air defense penetration manoeuvre.

The launch range is 10..120 km. Furthermore the 3M90
(3M82) variant was developed 1o have more than 250 km flight
range. _

The 3M80 experimental batch was built at DMZ togetheriwith
«Progresss plant in Arseniev. Serial production was commenced
at the latter. The «Raduga» MKB got 2 State premium for the
creation of the 3M80 missile in 1985.
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A  X-35 nog xpeinom Mul-28K. @oro C. Moncyesuya A  X-35. ®oro C. Moncyesnya

X-35 missile beneath MiG-29K wing. (S. Popsuevich) X-35. (S. Popsuevich)
A  X-35 nop kpeinom Mul-29K. ®oro C. Moposa V¥ X-35 na nopgsecke sepronera Ka-27. @oro C. Mopoza
X-35 missile beneath MiG-29K wing. (S. Moroz) X-35 at Ka-27 helicopter suspension. (S. Moroz)
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Ha cxeme uucppamu o6o3Havensi:

aHtexna MCH; 9 yNpasnAWMA NpHBOR;
Bnokw akTMBHOR,/ naccuekon PICH: 10 WHEPUHANbHAR HBBMrAUMOHHER CH-
panMoBLICOTOMER; CcTema;

11 npouukalowan BY;

12 rtonnueHbid Gax CNBPL;

13 KaHan KOMMYHUKELWA;

14 TpyGoNpOBOGL! TONMMBHOR CHCTEMI,

6NOKK ANEKTPOCHCHTEMBI,

perynupyemsi# B03gyx03abopHuK;
Gnoku Tonnuekon asTomatuku CNBPL;

M~ ;Mo bW -

CTaBHNKIBTOPL! NNBMEHH;
TBEPROTONNHEHSIA HHTErpaNkHYA pag- 19 CKNBABIBABMOE KDbIND;
rOHHBIA Gnox; 16 cxnapbiBaeMoe onepexme.

Drawing key:

1 seeker aerial; 9 control actuator;

2 active/passive radar seeker units; 10 inertial navigation system;
3 radio altimeter; 11 penetrating warhead;

4 electrical power system units; 12 supersonic ramjet fuel tank;
5 adjustable air intake; 13 communications channel;

B supersonic ramijet fuel control units; 14 fuel system pipes;

7 fiame straightener; 15 folding wing;

B solid-propellant booster stage; 16 folding empennage.

2&&6’&&&5’.&2@‘
2% D\

R e X, X

ol e

‘!‘

Mporusoxopabensuan paxera X-41 «MockuTs, KOMNOHOBOYHAR CXEMa
X-41 «Moskit» anti-shipping missile cutaway

OneiTHas napThs paker crpowiack Ha JIM3 mo koonepauuy ¢ 3a-
BojioM <Ilporpecc» B I. ApCEHBEB, e B JalbHEHEM Obll pa3BepHYT
HX cepuitHblit BHIycK. B 1985 1. 32 coananune YP 3M80 MKB «Pagyra»
6bU10 OTMEYEHO [DCYAAPCTBEHHON NPEMHEH.

B koHue 80-x rr. Ha 6aze YP 3M80 6rina cnpoektuposana IKP so3-
aymsoro 6asuposanua X-41 «Mockuts. OHa npegHa3sHayanach s
BOODYKeHHA nany6HbIx camoneros Cy-27K v MoaudHKau GppoHTo-
soro 6ombapauposmuka Cy-27Mb, ocHamentoi [pHK «Mopckoit
3meite. Kak ¥ 19 BApHaHTa MOPCKOTO €TapTa, [U1s X-41 MOKET ocymie-
CTBAATBCA LENEYKA3AHHE W KOPPEKUHMA TPAEKTOPHH YEPE3 PETPaHC-
narop Ha 6opry JIA, ocHamenHbix MCPL] «Yenex», nanpumep Ty-95PLI
win Ka-2511 wim HC3 cucremsl «Jlerenias. Opua YP nogsemusanach
Ha CreLyiepxartesib B IIOCKOCTH CHMMETPHH camoneTa. Pakera X-41
npoua 0TPaboTKy Ha COBMECTHMOCTb ¢ PO M 3neKTPOCHCTEMOH
Cy-27K, onHako, 0 MyCKax HE CoOBmanoch.

B 1992 . ona 6bu1a NpeyIoKEHA HA IKCIIOPT 10 HazsaHHeM X-412
ASM-MSS s camonetos Cy-33 u Cy-320H (npeanonaraeMeie «KoM-
mepueckner Moaupukauun Cy-27K u Cy-27MB c¢ ITpHK «Mopckoit
3meit»). Ho ayia 3asepmieHus paboT Tpe6oBaNnCh HHOCTPAHHBIC HHBE-
CTHIIMH. B HacTosmee BpeMst HHPOPMALIMK O 3KYNKAX aBUALMOHHON
TIKP X-41 vet. Mopckoit BapuanT YP 3M80 3akynuna Muaus u camo-
CTOATE/LHO IPOBENA €ro MOEPHU3aLuMIo (npoext «Kopaus). He uc-
KII0YEHO, YTO KoMaHjosanue BC Muauu 3aunTepecyerca u VP X-41
ana soopyxenua camoneros Cy-30MKH. Kpome Toro, coo6imanocs,
4To Hebonbuylo naprhio paker 3M80 npuobpenn CIIA ang uenwi-
TAHHIL.

C. Mopoa, C. Noncy PEKETS JANLHEA W

The airborne X-41 «Moskit» missile was developed from the
3M80 late in the 1980s. It was intended for the Su-27K, and the
Su-271B version fitted with «Morskoj Zmej» (Sea Dragon) nav-
targeting equipment. Similar to the ship platform variant, the
X-41 aiming and trajectory correction data can be transmitted
via an «Uspekh» (Success) MSRT equipped aircraft airborne relay
station. The Tu-95RC, Ka-25C or «Legenda» (Legend) system
satellites are able to execute this mission. An X-41 is conveyed
beneath a special launcher in an aircraft symmetrical plane. The
missile passed Su-27K electrical and avionics equipment
compatibility and development programme tests but real firings
aren’t reported to be performed.

Named the X-31E ASM-MSS missile was offered for export in
1992 for the Su-33 and possessing «Morskoj Zmej» targeting-
navigation equipment (the aircraft are supposed to be the Su-
27K and Su-27IB commercial versions), Su-32FN armament. But
work completion required foreign investment. To date there is
no information about any X-41s that may have been exported.
India bought 3M80 anti-ship optimized missiles and carried out
their upgrade («Coral» project) itself. The Indian armed forces
leadership is believed to be interested in purchasing the X-41
for the Su-30MKI. Furthermore the United States reportedly
bought a small batch of 3M80s for evaluations.

COCPs « S Moraz. S. Popsuevich sSoviet Long Range and Naval Aviation missiless 79
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MpownoxopaGonsnan paxers IM51/52, npeancnarasmeiil BUg, BEPHAHTE BMOIAYWHArG SR3UpoNaHKR
{ong chona, CREPXY N COOPEON B NDAETHOA EONGWIYDALMS, Bag CNPABA N C3AQH — He Nojastwe}
AM51/52 ami-shipping missile wirborne version is believed to have this appearance. The fight configuratian ~— faft, upper and forward views.
The stowsd position — right and rear views

[TPOTUBOKOPABENDbHAA
PAKETA 3M51/3M52

3M51/3M52 ANTI-SHIPPING
MISSILE

B xonue 80-x rr. B HIIO MaliuHocTpoeRna NOA PYROBOACTEOM [
Eippemosa Grna cnpockriporana IIKP MOPCKOTO H HA3EMHOTC CTap-
Ta IM51/3M52. Ona HMEN2 ODHIMHANBHYI TPEXCTYIEHYRTYIO
KOHCTPYKLHIO H KOMOGMHHPOBIHKHYIC CXEMY HabeAcHuA, CTapT ocytue-
CTBAAACA HA TREPAOTOILTMBHOM YCKOPHTENE, TIOCAE PA3rOHA BhITYCKa-
A0CkH KPBUTO, ONEPEHAE H JamycKanca 3kcroMuyHA TP, o6ecne-
YHBABWANA GOMbIIYIO NANLHOCTh TIOKETA HA MANof MM GONRMON Bh-
coTe, Ha 9TOM Y4aCTKE PAKETA COBEPIUTA TONET No AaxHEM WHC 6ea
BRAICYenHd Hamyaatomeri TCH, yre ofecneunanno cKpHTHHA npoxon
nepenosoro pybexa ITBO. B pafioue uenn BrayAnacs aKkTisHad PTCH,
NPOMIBOAWICA 32XBAT W TPETLA CTYNEHD, CCHAeHHAR PITT, oTaens-
NACh OT +IUIAHEP3s, PAAMOHAACH O CKOPOCTH, COOTBETCTBYIONCH UHC-
ay M=25, npeojoncpad TakuM 06pasoM bmnkauit pybex ITBO,

Ha srcrasxe IDEX'93 6rna npegcTawiena nepsas snhopManus o6
3M51/3M52 (Buno ony6ankoBaro goto YP ¢ [TY Ha 2pTOMOBHNLHOM
waccH), 2 Ha Mocaspomoy'93 pakera 6wina npeacTasacHa kak TTKP
BOBAYWHCTO B23UPOBAHNA, XOTA BHICTABICHHEIN 06pasel] ABHO ApeA-
HA3HAYANCA AN 32YCKd H3 KOHTCHHEPA H HME MOHTAKHOC KOABLO
114 yekopuTens. Huxake#: HRBOPMALHK O paXeTe HE NyBIMKOBANOCs,
OTCYTCTBOBAA CTEHJ C Ha3BAHHEM (HO OHO HMENOCh HA KOPITYCE 9KC-
MOHATA), 4 CaMa PaKeTa BuA2 CHATA C IKCTIOIMUMY HR TPETHI ek
patoTsl BHCTABKY. COOBMIEHHH O NPUHATHH HA BoopyxeHHe [TKP
3M51/3M52 noxa HeT. Kak 1 X-65C, B AabHEAEM Ha MeXIYHAPOA-
HLIX BHCTABKAX OHI HE 3KCTNOHHPOBANACH.

3M51/3M52 anti-shipping missile for naval or ground
plaiforms was originated at the Machine building Scientific-
productional enterprise under leadership of G. Efremov in the
late 1980s. This had an originai three-stage design and combined

- guidance system, The missile was launched by a solid-propellant

booster. Having gathered speed it extended wings, tail surfaces
ang started a low fuel burn bypass engine to have long range
provided at low or high altitude. Using inertial navigation system
data, the missile was flown without use of the radiation seeker
to allow a concealed penetration of the 2ir defense line at this
route section. Active radar homing was turned on at determined
area to get a target locked and the third stage, powered with a
solid-propellant rocket engine, was separated from main
airframe 1o be accelerated up to Mach 2,5 for rear AD line
penetration.

Initial information about 3M351/3M52 missile emerged at the
IDEX’93 show. Missile and ground mobile platform launcher
photographs were published there. However it was claimed 1o
be an airborne anti-ship optimized missile at Mosairshow'93
{but the specimen displayed was clearly 10 be used on 2 launch
barrel container firing piatform). This featured a booster stage
fitting ring, No information was published about the product
and the designation was absent {but this was written on the
missile body). It was little wonder that the missile left the
exposition on the third day of the air show. The 3M51/3M52%s
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A  MporneokopabensHan pakera X-41 «Mockut» Ha Tenexke.
@oro C. Moncyesuya
X-41 «Moskit» anti-shipping missile at service cart.
[S. Popsuevich)

P Nporueoxkopabenshan pakera X-41 «Mockum nop dhrosensmem
Cy-27K. @oro C. Moncyesu4a
X-41 «Moskit» anti-shipping missile under Su-27K fuselage.
(S. Popsuevich)

8 2

MpotueokopabensHan pakera X-41
«Mockurs. ®orvo C. Moncyesunua
X-41 «Moskit» anti-shipping missile.
(S. Popsuevich)

MNpotueokopabensHan paxera X-«l
«Mot» uTH Ha TPAHCNOPTHPOBOYHOR
tenexxe. @oro C. Moncyeswua
X-41 «Moskit» at service cart.
(S.Popsuyevich)
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[TPOTUBOKOPABEJIbHAA
PAKETA «AJIb®A»

Ha seicraske Mocaspomoy'95 6bu1 Blepsbie NPOAEMOHCTPHPOBAH
MaKeT B HaTypaibHyIO BenMynHy Hoso [TKP «Anbcas, paspaboran-
Ho# B HITO MawmnocTpoenus B 90-x rr. Pakera ocHaueHa Bo3ayu-
HO-PEAKTHBHBIM JiBHraTeneM. OHa MMEET TPeyrolbHOE KPhUIO C Ha-
ibiBoM H X-06pasHoe xpocTosoe onepexue. Cyas N0 a3pOAHHAMH-
4ECKOH KOMIOHOBKE, HOBas VP pacCYMTaHa HA NOJET C BRICOKOH CBEpX-
3BYKOBOF CKOPOCTBIO. B LIEHTPaNIbHOI YaCcTH (Io3ensika HMEETCH MOfI-
KATHE, KOTOPOE MOKET CTYKHTb JUIA CKIaJBIBAHMA KphUTa A yA06-
CTBA MEPEBO3KH, B BAPHAHTE KOHTEHHEPHOTO CTAPTA WM NPH pa3me-
IEHHH PaKeThl B oTceke GombapanposiHKa. BeposTHo, pakera cnpo-
€KTHPOBAHA C Y4ETOM TPEOOBAHHI MHHHMAIBHON PAJIHO3AMETHOCTH.
Ona uMeeT HeBOMBIINE PA3MEPBL, TIABHYIO (POPMY NOBEPXHOCTEH H
S-06pa3ubifi BO3AYX03a60PHHK, CKPHIBAOWMHA BXOAHOE YCTPOHCTBO
JBATATENS.

Coobmanoce, yro ITKP «Anbgas npeaHasHadeHa Ui BOOPYKEHHS
Moaudukauuu camonera Cy-271B c IMpHK «Mopckoii 3meit». OH Mo-
XKeT 6paTh 10 ABYX TAKMX PAKET HA CneunanbHeix AKY mog Kpuuiom.
Pakera npejnaranack Ha IKCIOPT BMecTe ¢ camoneroM Cy-320H. Ee
npuMeHeHue Gyer obecneyeHo Tawke ¢ 60pTa YAApHOTO CaMoJIeTa
Cy-27K-2.

[IPOTUBOKOPABEJIbHBIE
PAKETBI «OHUKC»
N «AIXOHT»

[TKP «OnuKcs 6u1a padpaborana B HITO MamuHOCTPOEHHUA B KOH-
1ie 80-X rr. 1% BOOPY:XeHHs GOEBbIX KOpabeit pasIHYHOr0 TOHHAKA.
Ona npeHa3HaYanach 18 NOPBKEHUA MOPCKUX LieneH, Ceyiomux
B IpyNIe ¢ y4eToM uX npuoputera. [IpH 3TOM leneykasaHue Morao
BhINOAHATBCA ¢ 6opra Ka-2511, Ty-95PLL unu UC3 cucremsl «Jlerenpas.

AJITODUTM TMPHMEHEHHA PAKETH BHIMIAANT CIEAYIOMUM 06pasoM.
Crapr ocymectsiaserca npu nomowu PATT, KoTopbifi pasronseT pa-
KETY /I0 CKOPOCTH, Ha KOTOPO# BO3MOXeEH 3anyck Mapuesoro CITBPI,
00ECNEYNBAIOMErO AIHUTENbHBIA MONET HA CKOpOCTH, COOTBET-
cryomeit M=2,5, Ha nepsoM y4acTke 1mosera, KOTOphii NPOXOAHT Ha
BONBIION BBICOTE, YPABJEHHE OCYLECTBASECTCA HECIIaThOPMEHHOM
MHEPLUHAILHOA cHCTeMOM. TTocne BEIXO/a B PAitoH LEIH paKeTa MH-
KHPOBAHHEM NMEPEXOANHT HA MAIYIO BBICOTY, I/I€ BKIIOYAETCA AKTHBHO-
naccusHas PICH, koropas o6HapyxHBaeT enH (B MaCCHBHOM PEXH-
M€ OHZ MOXET paboTaTh HE TOJIBKO MO curHanam kopabenbubix PJIC,
HO M C MCIMO/Ib30BAHHEM [IPYTHX PabOTAIOUHX B 3TO BpeMs Ha GopTy
KOPab/ia-1enH PAAHOCHCTEM — CBA3HBIX, HABHTALMOHHBIX, PAIT 1 T.IL.).
3arem I'CH BBIKIIOYAETCA, H PaKETa COMKACTCA C IPYNNO Kopaber
NPOTHBHHKA B PCXKHME ¢«THXOro» IMOJETA. Ha 33BCPINAIOMIEM 3ITAne
PI'CH CHOB2 BK/IIOMAETCH, MPOM3BOAHT BBIICICHHUE JIOKHBIX Leel |
10 OTPAKEHHOMY CHTHATY CAMOCTOATENLHO ONPEJENAET NPHOPHTET
KLKJI0M H BHIGUPAET OCHOBHYIO C MOMOIIbIO HOPTOBOTO KOMIbIOTEPA.

HU3Ha4abHO PaKeTa NPEAHA3HAYANACh 1A IKCIUYaTALHH B rep-
METHYHOM M 32KPHITOM TPAHCIOPTHO-NYCKOBOM KOHTEHHEPE, YTO
ONpEJIEHIIO €€ MATBIE PA3MEDPH! H CKIA/IBIBAIOLIEECA KPhUIO H Orepe-
HHe. Ha asnacanone JKykoBckHit'99 6bU1 NpeACTaBIeH aBUALIMOHHBIN
BAPHAHT PAKETHI «IXOHT» (IKCMOPTHOE 0603HAYECHKE), NPeAHAIHAYEH-
HBbli U1, BOOpYAKEHHA camonetos Ty-142M (M3), Cy-30MKH, Cy-27UB
(BAPHAHT C KOMIUIEKCOM BOOPYXeHHA «MOPCKOIt 3Meft» K ero akcnop-
THOE HenonHerne Cy-320H), a Taike ropasio 6osiee erkoro HeTpe-
6urens-6oMbapauposuuka Mul-29M (MuT-33), ochamentoro PJIC,
CIOCOGHOM BBIAENAT MOPCKHE LIEAH W LIEHTPUTLHBIM CIELITHIOHOM.

AsuauuonHas [TKP «fIxouTs oTMuaetcs or 6a30BOro BapuaHTa
CHCTEMOMH KperieHus Ha AKY, HamuuueM obTekarens, NpHKphIBAIO-
mero no6oBoit Bo3ayxosabopuuk I1BPI u crekarens. Obrexkatens M
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service entry hasn’t been reported to date. Similarly to the X-658,
this missile wasn't showed again at following exhibitions.

«ALPHA» ANTI-SHIPPING
MISSILE

Designed in the Machine building Scientific-productional
enterprise in the 1980s, the «Alpha» anti-shipping missile full-
scale mock-up was first shown at Mosairshow’95. This possessed
a ramjet engine, delta wing with a large body-to-wing fairing
and a X-tail unit. According to the aerodynamic shape the missile
has high supersonic capability. The central fuselage features a
«waists, which is believed to accommodate a folded wing stored
in the missile for container or bomb bay launch configuration,
Perhaps the «Alpha» was created using stealth technology. The
missile has small dimensions, smooth surfaces shape and an
S-air intake to have the engine inlet nozzle hidden.

The <Alpha» anti-shipping missile was reported to be used
by the Su-27IB with «Morskoj Zmej+ (Sea Dragon) targeting-
navigation equipment. The aircraft can carry up to a pair of the
missiles under the wings with special launchers. The «Alpha» was
offered to export together with the Su-32FN bomber. Further-
more, the Su-27K-2 strike fighter will capable of using the
missile.

«ONIKS» (ONYX) AND
«YACHONT» (SAPPHIRE)
MISSILES

Intended to hit different tonnage classes of ships, the «Oniks»
anti-shipping missile was designed by the Machine building
scientific-productional enterprise late in thel1980s. The missile
was optimized for the destruction of targets moving in groups
in respect to their priority. The Ka-25C, Tu-95RC or «Legendas
(Legend) system satellites could feed midcourse guidance data.

The missile use algorithm looks as follows. The launch is
carried out with solid-propellant rocket engine to reach cruise
ramjet firing required speed. The latter provides long-duration
flight at Mach 2.5. The missile is controlled by a platform-free
inertial navigation system in the first high attitude flight phase.
Having reached a target area it dives to low level and turns the
active-passive radar seeker on to have a target detected. The
passive homing allows aiming not only with target radars energy,
but with communication, navigation, ECM and other operating
systems onboard the target. Then the seeker is turned off to
effect a hushed missile approach to the enemy shipping group.
The radar seeker head is on again at final flight stage to select
and separate jammers. Further, it determines each target priority
by reflected signal and chooses the primary one with an airborne
computer.

Initially, the missile was intended for hermetically sealed
transport-launch container service. Thus it offered small
dimensions, a folding wing and tail unit. Designated the
«Yachont» (export name), the airborne missile version was seen
at the Zhukovsky'99 show. This was to arm the Tu-142M (ME),
Su-30MKI, Su-27IB with the «Morskoi Zmei» («Sea Dragons)
complex and Su-32FN, its export variant, as well as the far lighter
MiG-29M (MiG-33) fighter-bomber fitted with sea target
selection radar and central special launcher. The «Yachont»
airborne missile differs from original version in having launcher
fitting systems, a tail cone and a ramjet FWD air intake closing
fairing. Both the latter fairings are released before firing. The
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X-65. @oro C. Mopoaa
X-65 missile. [S. Moroz)

< MporusokopabensHan pakera X-41
«Mockur». @oto C. Moposa
X-41 «Mosquito» anti-shipping missile.
[S. Moroz)

<« [porueokopabenbHbie paKersi
3M-51/52. @oro C. Moposa
3M51/52 anti-shipping missiles. (S.
Moroz)

8 4

MportusokopabensHas pakera
«Anbtpan, @oro C. Moposa

«Alpha» anti-shipping missile.

(S. Moroz)
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Npovusonopebensuan pakets «Anshas (HMNO MawdsocTposusn), Bug na HaTypHoMy MaKeTy
«Rlphes antt-shipping missile (Machine building NPO). The appearance is accarding to full-scale mock-up

[\

CTeKaTenb cOpACHIBAIGTCA MEpe] NYCKOM., KOHCTPYKUMA paKeThl mpe-
AYCMAaTPHBAET AIUTEIbHOE XPAHEHHE B HETEDMETHYHOM KOHTeHHEpE,
TOTAR Kax 5a30BbIA BAPHAHT XPAHHTCH B CPee HEHTPATLHOTO 1432,

Mocrynnenue pakeTsl Ha Boopykenne BBC PO npu namaumu du-
HaHCHPOBARMA oxuazeTea nocte 2001 . Kpome Toro, oHz npeanosxe-
H4 Ha 3KCIOPT BO BCEX BADMAHTAX H NMEPBBIM 33KA34MKOM CTan Kurai
(BADHANT KOPABEILHOTO CTAPTA). ABHALHOHHON MOMHUKAUNES MO-
IyT ocHamathes camoneTh Cy-27CK, Cy-30MKH, Cy-32¢0H, Mul-29CMT
v Ty-142M3, npegnaraeMele HA SKCIIOPT, WIH APYIHE MINIMHKL, VXKE
HMEIHECA ¥ TOTEHIMANBHHX KTHEHTOB,

HOBBIE PAKETH
I JATBHEU ABUAILIMU

B 80-x rr. MXB «Papyrae co3gano nocreHui npoekT Taxenon CKP,
PACCUMTIHHON Ha BHICOTHHIA NOMET ¢ GONBIIOH CBEPXIBYKOBOM CKO-
pocTbio. He cMoTps Ha HamHyue CKTAAWBAICIIETOCA KPHAA | omepe-
HMA BDAAL I B OTCEKE 6oMBapINpPOBIINKE BEITO B BOIMOKHO pasMe-
CTHTh 60MCE ONHOA PAKETH STOTO THNA. BEUTH HAMATH IETHBIE HCMb-
Tanna CKP ¢ Bopra camoneta Ty-05, oanake BCkope Tema Gbina 3ak-
PHITA B NCAB3Y ManorabaputHod YP, ofnagasuwel MeHbles paauosa-
METHOCTDIO. A TUNAHED H CHAOBAL YCTAHOBKA 3TOTO U3ACANA BNy
UCTIONb30BAHY! ANA CO3AHHA IHIEP3IBYKOBOTO 3KCNEPHMEHTUILHOTC
neTaTensroro annapara (THJ1A), KOTOPHIE B HACTORWEE BDEMA HCNOL-
3YETCHA B HAYYHBIX H NPUKAZOHEIX UEAX.

B 1986 r. 8 oTaeT Ha coanaHne B CUIA CAMONETOR 5-TO NOKOMEHKA
B-2, F-22 v F-23, 4 Tawke paker, B TOM YHCIE BOIYX-TIOBEPXHOCTD
Tina AGM-129 ACM, AGM-131 SRAM-2 u AGM-137 TSAM 8 CCCP 6rino
NPHHATO PEUICHHE O HAYANE Pa3PafoTKH AHAIOTHYHBIX TPOTPAMM.
Ana Jansred Asuarmn MM3 «OmbIT» Hauano NPOEKTHROBAHME CAMO-
NeTa, B3BECTHOTO NIOA YCAOBEBM Ha3BaHKeM B-90, 0CRAEHHOTO Ho-
BbIM KOMILIEKCOM DEKETHOTO BOOPYKEHHA, BRTIOYABIIEM DAKETH HOME-
moA pansHocTH X-00 1 cpennedt X-CJl (MKB «Pagyras). Ho 8 1992 1.
Bce paboTh GRUIH MpEKPaLiCHs NO PEUIEHHIO BpesuaeHTa PO
B. Eapnuna.
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missile design allows long-term storage in naturally ventilated
launch barrel, but the derivative is stored in 2 neutral gas-tight
barrel.

If funding allows, the <Yachont» is due to enter service after
2001 in Russian AF Furthermore, all of the missile variants are
offered for export. China is the first customer to get the
shipborne version, Being offered for sale the Su-275K, Su-
30MKI,Su-32FN, MiG-29SMT and Tu-142ME export versions or
some other aircraft being possessed by potential customers can
be fitted with the airborne missile version.

NEW MISSILES FOR THE
LONG RANGE AVIATION
SERVICE

«Raduga» (+«Rainbow») MKB projected its iast heavy strategic
cruise missile to be flown at high attitede and supersonic speed
in the 1980s. Despite having folding wings and tail unit, not
more than one missile could be placed in a bomber cargo bay,
The flight tests were undertaken with a Tu-95 aircraft, but the
project was haited in favour of a small-sized missile. The latter
featured a much less significant radar signature. The first product
airframe and power plant were used for an experimental
hypersonic aircraft (GELA) being used for scientific and applied
purposes today.

Answering the appearance of the American B-2, F-22 and F-23
5t generation aircraft and AGM-129ACM, AGM-131 SRAM-2 and
AGM-137 TSAM air-to surface missiles, the Soviet Union decided
to begin the similar study programmes. MMZ «Opyt» (Expe-
rience) started a2 bomber/advanced missile project programme.
This was named B-90 and its armament would incorporate X-90
long range and X-SD (by «Raduga» MKB) middie range missiles.
However Russian Federation President B. Yeltsin halted the work
in 1992.
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05 3mHX 06paLAX BOOPYKEHHH NPAKTHYECKH HHYETO HE c00b-
manock. Briepesic 0 HOBOH PAKETE HPEACTABMIO HH(OPMALHIO MH-
HUCTEpCTBO 0B0poH CIIA. Io AannsM, onybaukopanHuM B ClIIA
X-90 — 310 ManorabaputHaa CKP ¢ MOAHOCTLIO ABTOHOMHOH CHCTE-
MOl HaBEIEHUA, TOCTARMAOUIAACA B HECKOMBKUX BADHAHTAX. (OHa Bhl-
TIONHEHA MO TEXHOACTHH «CTIC» H MMEET oTaememMyo B, coctos-
LIyI0 U3 A8YX BOCTOMOBOK, PA3ACIOIMXCA HA 3aBEPIIAIOMEM YHacT-
K€ TOAETA, U HABORRLIMXCA HA COBCTBEHHHIC LMY, HAXOAAWHECA APYT
OT AyTa Ha paccToAHMH A0 100 kM. Takue BY ma asmarmonHex CKP
HBUTH 3ANPEIEHH A0roBopoM CHB-2, koTopsl Sb1 paTHQULMPOBAH
poccntickoit Jymo#t B 2000 roay. Jansaocts nosera X-90 no sanag-
HuiM AaeHBM 3000 kM, Kpome soopyxenua B-50, 6suma npeaycMoTpe-
Ha BO3MOXHOCTb aZANTHPOBATE N HHUX W APYTHE CAMOMETH, KaK
MOJICPHU3HPYEMBIE, TAK M HOBHE, HATPHMED [POCKTHPOBABMMACA B
TO ¢ BpeMA cpenmii SoMGapauposmuk T-60C.

B 90-x rogax B I1AHMPOBAHMH CTPOHTENBCTBA CTP2TETHHECKAX
AAEPHLIX CHT POCCHY HavaIK NPOARNATECA TEHACHUMY K NEPEKOCY B
CTCPOHY CHIDKEHHA POMH BHALMOHHOTO KOMIIOHEHTA. OHAKO 11713~
Hut CILIA 11O CO3AAHMI0 HAUMOHATEHON CHCTeMBI TTPO BRIHYAWIH nIpa-
BUTEALCTBO PO BepHYTHCH K BOMpOCy O co3AaHuH CKP, koTopue 3a-
merar X-55,

Knaccuveckne CKP okasanncy HauBonee JeACTBEHHBIM CPEACTBOM
NPECACAEHNA CYIIECTEYIONMMX H IEPCIEKTHBHBIX cucTreM [TPO. Jeno b
TOM, YTO MATOBBICOTHHA-NPOQHIE MOAETA KPEMATHX PAKET HCKIK)-
Y2eT IPHMEHEHHUE OCHOBHOTO KOMIIOKEHTA FIPO — aHTHpaKeT ¢ 4aep-
Ho#i BY, KpomMe Toro, Aaxe MpH HATHMHH MOIIHOH IPYIITHPOBKA CME-
yuamHsHpeeaHibx HC3, ofuapyiuTs «xonopueiis myck CKP ¢ marpy-
JUPYIOmETo S0MOAPAHPOBLIHKA FOPAMO TPYAHEE, HEM «TOPAUHE» ITYCK
MBP 13 waxTHO! HIH Aaxe MOSHIbHOH ITY.

Mocae venpopomxuTeAsHOTe Nepepeisa eMecte YP X-90 3 MKB
«Pagyra+ Havanocs npoektrposanne CKP X-101, npeaHasHaueHHOH
A4 NEPEBOOPYXCHIA CCPUAHBX caMoneTor Ty-95MC 1 Ty-160 (mo 6
4 12 Ha HOPT COOTBETCTBEHHO), 4 TAKKE OCHAMIEHHUA NEPCIEKTHBHAIX
TRKENNX 60MBapaHPOBITMKOE, OHA NOAYIUIA ZBTOHOMHYIO HEHATYH2-
IOUYIO ABTOKOPPENUHOKHYI CHETEMY CAMOHABEACHUA C KOPPEKIH-
¢t O ONTHYECKOMY JUTH TEIVIOBOMY M30OPLREHHI0 MECTHOCTH. Bil-
COTOMED, BEPOATHO, ABMAECTCA NA3cPHEM. cnuTanua Taxoro ofopy-
HOBAHKMA OBLIH NPOBENCHH Ha camonere-mabopatopun BJIMH um. Tpo-
MOBa B pamkax HHP eKamngs. (CM. «JIeTHBIE HCCIETOBAKMA H HCIIbITA-
HHA. PParMeHTH HCTOPHK M COBPEMEHHOE COCTOAHHE?). JanbHOCTR
PAKETR!, IO PAVIMYHBIM AAHHLIM, cocTapaeT ot 2800 o 5000 km.

CKP X-101no coobueHnaM CMH MOXET KOMIVIEKTOBATECA KiK
OOBIMHBIM, TAK H CIELMALHEIM 3aPAA0M. BepoaTHo, B oTmiyHe ot X-90,
OHa OCHALIEHA MOHOBROoYHOMA BY, Tak Kak OoHA pa3pabaTHBATACH ¢
y4eToM TpeGosanuit orosopa CHBE-2Z, 3anpeTHBIEro HCMOAL3ORAHME
PEY Ha aBnanuoHHbx CKP. Bennuuna KBO and Hee cocTasaser
12..20 m. Paxeta npourta I'CH, a 6-8 oxm6pa 1998 I B pIMKaX «MUHN-
CTEPCKMX» YIEHKH NEPBHE CTPOEELIE 3kUN¥H 37-# BA CH BIX Poc-
cHM nposean nyckn HoskX CKP B xonne 1999 r 6mmo ofmABNEHo,
YTO NPE3HACHT POCCHH [1OAMHCAT YKA3 O NPHEATHH pakeTH X-101 Ha
BOCPYXCHUE CTPATCTHUECKOH aHanmy PO. B ceere pemenns o co-
IAAHHH OPYXHA CO CIYTHUKOBON CHCTEMON HABSICHHA CEAYET OXH-
AaTb W NOABICHNA COOTBETCTBYIOMWEH MOTH(HKALMHK pakeTs! X-101,

These weapons weren't reported in the Russian and the new
missile was first identified by US Defense Ministry. According to
this source the X-90 is small-sized strategic cruise missile, which
features fully independent guidance and can be delivered in
several versions. This combines «stealth» technelogy and 2
separable warhead to be devided an a pair of charges in the final
flight stage. These are directed for targets allocated up to a
distance of 100 km away. [t is little wonder that the same
warheads for aviation cruise missiles are prohibited by the SNV-
2 agreement, which was ratified by Russian Duma (parliament)
in 2000. In compliance with Western information the X-90 range
is 3000 km. Besides the B-90 bomber, new missile was
considered fot launch from other specially adapted new or
updated aircraft. Fot instance, the T-608 medium bomber being
planned at that time was capable of employing the X-00.

In planning its strategic nuclear forces, the Russian leadership
diminished the aviation component’s role in the 1990s, However
the US national anti-missile defense system project caused the
Russians to revive the study of a new cruise missile, which would
be a replacement for the X-55.

Classic strategic cruise missiles appeared to be the most
effective modern and advanced AD penetration devices, Being
the anti-missile system’s primary component, nuclear counter-
missiles aren’t capable of low altitude cruise missile interception.
Furthermore, it is much more difficult to detect «colds missile
firings from a flying bomber, than a <hot» one from a launch
cell or mobile ground platform even with 1 powerful group of
observation satellites.

Cruise missile development to replace the X-90 was begun
after short interruption at «Radugas MXB. The new missile would
be intended for the Tu-95MS, Tu-140 (by 6 and 12 missiles per
aircraft respectively) and the future X-101 supersonic heavy
bomber. It features independent passive astro-correction
guidance with optical and thermal tertain picture monitoring
and perhaps a laser altimeter. The equipment trials were
undertaken with a flying lab at Gromov LI, according to the
«Kaplya» (Drop) scientific-research works. In compliance with
different sources the missile has a range of 2800 km to 5000 km.

The X-101 reportedly can be fitted with both conventional
and special warloads. Being projected 10 meet SNV-2 agreement
limits prohibiting separable warheads on airborne cruise
missiles, it likely differs from the X-90 in having only one
warhead. The firing accuracy has 4 12..10 m of circle deflection
probability. The Official Trials proved successful and Command-
in-Chief Headquarters Reserve 37 Strategic Air Army first line
crews carried out new missiles launches during «ministry» drills
on 6-8 QOctober, 1998. It was declared that the president of
Russia had signed the X-101 strategic aviation acquisition order
late in 1999. The decision to create a satellite guided weapon
will allegedly result in the advent of a2 corresponding X-101
variant soon.
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TexHonorun «Pagyra-2». @oro OHB-

System GmbH
«Raduga-2» hypersonic technology
demonstrator. [OHB-System GmbH)

<« «fxonr», @oro C. Moncyesuya
«Yakhont» missile. (S. Popsuevich)

«fxont» K-310MJ soane Cy-27K.
®oro C. Moncyesuua

K-310MD «Yakhont» near a Su-27K
aircraft. (S. Popsuevich)

<4 X-41 «Mockurs nog camonera., @oro C.
Mopoaa
Suspended beneath an aircraft X-41
«Moskit» missile. [S. Moroz)
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[IPUMEHAEMBIE COKPAUIEHUA

ABBREVIATIONS LIST

ABME — apninna Doewno sopoxoro Oaora {OCF {PO)

AKY - aBMIUHOHHIE KATINYIRTHOE YCTPOACTBD

ATl — anTonHAET

ATIY — aEmanMUHILE NYCROROE YETROACTED

APTCH - JKTHENAR PAIHRACETILHOTHER TOTOBRE CAMOHEBEACIUA

APE — pakETHWA

AFT-TCH — anynanin PaaHuIQRauHngnHIn roNoRKa CavaHIBEIEHIR

AYT — J8HaUMPHNER ¥JaPHIA PRy

R Ga70MMuA JepRIYEIE

EFIC — BupTiedn painmaokaUdOHHAR CTIHTHE (MOCUTEN)

B4 — fincyiR qacTh

BA CH BIE — 37-2 Bnaavwuas AQsun CTPATEMHNCCKON HATHIY Erik e3¢ Pua BEDRURBIGTI MAABHOKOMAHADRE -
wuA HoopvweHHua Cua CCCP (o 1902 T — PO

EBHA - BOCIHO-BOIAYIUMIA MHKCHEPHAR IRALCMAA 1M MOXIACROTO

BEC — eoramo-RO3IvWHHE CHIW

B3 — eragvrnaafiopHuy

BO - BEpTHEANLHOE EnEpEnMr

BHAM — BrecomwaHuf nHOTATYT 0 MaT

BM® - ROCHMO-mOPCKOA dauT

BHWH CIB — BrocowosnA HHH CTERI0NALCTIRDS o CTEKLOBOALKON

BFI — BRIVIOHC-PLAXTHBMEA JABATATEDL

THCY — FMpOMHEPLIANLHER CHETEMA YAPIBACHIA

TEAT — TQCYIAPTTBEMANA KOMNTET N0 dBHALHDIHOA TEXHIRE

TAWL — FoCyadpoTsel e IETHO- HENHTITCABHER UCHT

TKD — MocyTapereensuil KowuTer oboponin

TEPR} — ToCvaaprTACINAL A KOMHTET 00 PAINUIACKTROHHKE

TCH - FoCyAdpd TREnHLE CIBMETTHHE HONMTAHME

TCH — T3T0mYa CAMDHABCACHHA

TCHHH — rocyaapeTaeddun ua --mn-ncmcnoancnhc(l:cégg WHCTHTET

¥ — Taasmoe ¥npasnenar nps Covete MuswcTpos C
F3/1A — FHNCPIBFKORON 3KCMCPHMEHTLILHER AETATEARHEA InﬂigiT

JA - Jamenan ABHINMA (2 HICTORDEE BPEME MCPEHMEHCBZNE A 3110 BA CH ACK)
AHLC — 30macpLeCXkHA HIMEPHTE L [KOPOCTH B Cl0Ca

AM3I — JySBHCHCKHA MEXAHHYECKHA 52800

HB] — KHAKCCTMEA PLIKTABHEA AWMEATCAR

U — MnZernt MICTPYMEHTH ¥ NPHHZLICAHOCTI

3PE — ICHHTHWNA DakeTHN A XOMINExt

HBA — neTpebuTennuu-BoMGIPIMPOICYHIR FBHATIHA

MHL — WHEPUMAARHIA HIBHTIIIMONTIIA CHOTEMA

HLC3 — ACKYCCTRCHHMA CIFTHAK Jenin

HCY — HHEPUHIAEHAR CHETEMA FTPIBACHIA

HHCY — 3+ CHCTEMA

XB — KOUCTPY KTORCROS Bipn

KBL} — vpyTREDE REPOATHOE OTRIOHEHAC

KE3A — KOHTPOARHO- JANHCHBIVUAN ANNANITYPA

KHT] « ROIYPOALHO-BAMCEUTEABHHA MYHET

EMT — Kopave Mopowkos Jlexowrn CLIA

KNCC — KoMuyracTHuecnan Taprus CoeeTororo Cowsa

KOP — KpacnoananeHHEA Coecpauh Saot

ETA — XOHTPOALHO-TCACMETPHYACKIA dNAPATYPa

JiA - AeTaTeRME® AnnapaT

SN — TCTHO-HCTWTH FEABHIEA MHITHIVT

A — acTaemas Aabopatopua

ATH — ATHO-TEXHHNECKHT XALAKTELHLTIEH

MAIT — MupncTeporse MOH nf WWTH

MEF — MCEXOHTHBEHYIALHA GANINCTHYCCRAR PIRCTE

MYE — MOLEOBCKOE XOHCTPYRTOPCEOE Brapo

MM3 — MOCKOBIKMA MEXIHIMEC KA 33807

MHIG — Morkosckoe nayamd-npoM2eICTECHH OE OFRCANIIENRE

MOM — MUHACTCPCTE0 OBMETD MALIMHOCT M HaR

MCY — MUHHCTEPOTNO CREAMErD MAWKNOCTPOCHHA

MCPLL — MOPEHIA CHITEMZ PAIDCIRA H ULCIEVKIIINHA

MM — MUHNCTE POTE0 CChCKOX D0IARCTEEMMATD BMIAUIMHOCTPOCHHA
MEPAJ] — MOPCKAN PIKETOROCHIA JBHUIMRHIME

HPAIl — MDPCRON FIKCTOROCHHR JRWAUHOHHLA DO

MTAl — KHHHO-TCPNEAHNA IAHALBOHHED FOIK

MTAN A0 — muBB0-TOPNETIHA AEHINHOHHEA NOAK 32ILHEID 16O TARR
HHAT — Hay9nnif HHCTHTYT JEHALNOHHCR TEXHDANMHK

HHHM — HIP4HC HOCNCABITEARCKHA HHCTHTYT

HHW AC — Haywng-nooaeIoearenbo kA IRCTUFYT JAHAMBAHHEX CHTEM
HHMTH — HIT4Ho-HCNETITEALN A MUHMU-TOPNCAHEE HACTHTYT BMO
HHP — mayumo-nceacapeateanckns paboTw

HHOKF — HIyyHO-HOCACAORITCIRE KHE ONB THO-XHETIVETOPCKHS DROPABoTEN
HITO — HaY4HO-NPOnIBOACYBEHHOE $ABEAUNEHIE

TIAFIC — noayasTuenan paaucacy TOAGEED CAME

TIBI — DPBCMHIE BCIAVINGTS JIRIEHBS

TIBO — npotasanalayiuyss iopoHa

TIBFI - NPAMOTONNBA BOILYIMNO-PEIKTHEHEA THHIATENE

11K — ACPCIHAN XPOMKL (Xpelaa, DREREHHR)

TEKP — npoTHRoxapafcrnian pIKeTA

TN — RoIPOAHAN 0K

IUIAPE - MoABCARIA AGAKS C ATOMHEMH GATAHCTHYCCRHMM DIKETIMH
THY — NpuNIBCACTBEHAOE GHREIMHEHHE

:I'IE — NPoEKT (KOPadIeCTRouYE IEHOE)

TIPTC — narcHBAAR PRAHCACKALUMONHAS TOACEKS CAMOIIABEEHREY

NpHE - np HABHT
ﬂg(} — DROTHAEGRIKETIA OBOpONI
fICM — nneTanonaciae COBETd MBHHCTPOR
FETYF — WPOTHEOTIHRORIN YIPaLIseMat PIKGTA
MY — Nyckewan prranonsa
MyHPA — nyanfUpPomtsA BoIAYLINO-PEIKTHINRA AvHraTEan
PEY — pas3cnsiomanch BoLan 4act.
PB - DIlHORELO OMEp
FrCH"  paauuaor TR0 CAN
PTY — paraeianmanca roAneHas ¥asTh
FUET — praxTuenxi J9HraTeas THCEAOT O TOIAHRL
PA( - pIguonoKILHCMHIA CTIHURA
PHHH — PLayTHENRA BIF9HD-HCCNEIORATEILCRHA HHCTHTEL
PTG — DARETHG-TEXHHMECKAA Badd
PP — Poccunckan deacpalue
P30 — ¢ rpoHHos y
BAT] - DAZHOATCRTONHROC NROTRALIE ACTENE
A3 — {apaToReXHA aBMAMHIHHED JUR0
(LAY — CHCTEMA ABTOMATHYECKDTO ¥ NPIBACHHE
LE — cmeunaasnoc Sopo
LEY — cnenwahsHan BOCEZN YaCTh
CTH - CORMECTHHE FOCYLIPCTREHHEE HONETINNA
CHI — CoMpnanaTuHeenf acnuTate niad noasron be 2 M0 LCCP
CHITHY — CerepHym HIONTATCR N0 Toakret llonas Jemaz MO COCP (Momaro M 70U}
CKB — CICUManRNOL KONCT PYRTOPCKE SKpn
CKE  COENHatRHaR KOBCTPYRTORCKAR [PYTING 528001 M 234
CKP — CYPaTeTHYECEIA KRRAITAA pakeTd
M CCCP — Coper MudueTpos COCP
LMW — epEaeTRI MICCOROA HHDOPMIUHH
CTIBPE -~ CHEDADBYAOBOA RPAMOTOYNEA BOXIYIOAG- PEINTURHIE JBHIATCTE
CIIC — CT4MIHA NoETanaeka nOHEx
{Y — CHCTEMa YIDIRTCHHA
TABEF — Tawcnuf AssaHecyntnn xpedicep
TE. — TRAEAL-AOMEIPIHP
TRATL  7a3cn0-GoMBIDAHPOROY HLLR JRRANONR
TEAD U1 — TAxcao-Sombapau|
TB-TCH — 3£70AHINOIMAT TIOERT CaMIH 23EQEHNR
THE — TP2ConB0-HIMEPHTEILHER XIMNALKT
TMY] — Taranporekkd MAMWIOCTRONTEALEE A 31807 WM. JsanTpasa
TEA [TRAL) — TvpSOPCakTHIMKA ABKTITEND [ABYXNHTYPHRAY
TEAT — TVpoopLAXTeaE A 1bMCaTETE £ OPCINHOA KZXCPORA
— TEXHUHMLCKME TRCOOBAHHA
TOP — THxOOKCIICEHA Aot
T — TpOTHANLHE AKEARATCHT
¥P - YIpABIACMAR [HKETY
YO — ¥NpIRINENAE PAKETHOE DPYRHE
Udr — HepHomopornn a0t
KAMG — Xaperoatioca b unaHHOE NHIMARDLCTEERHOE DGREAHHLILHT
XLATIN — XapaxguekDE rOCYIaPETHCHAOE JBHIUBGHLDE NI IHTCTROAIDE IPEIAPHATHE
UHM — uadhposan saticaaTe bbas W2nmey
LUTHED - UeHtpansnas rpynng nayiesHa PLaKTMANGID AERZLHRT
[[KAM

IHA dannHER A

NDAK AZABHETE JEACTERR

lent HRCTHTYT TS MIFTIBM TROEAHH
UK KNG — Uentpaaenss Komuter KTICC
LITIEEy — we FICE BT LAEpEHE

IWF - AKCTIEEWAEHTN SN METIHAILE KA T275]]
BP - HpReKTHERIR NUBEPXHUCTE DACCEHELNHA
AH — RICPRNT HCIWTIHAN
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AD - airdefence

AKD — missile catapulting laungher

AF — qulopilat

APL - mis=ile laungher

ARLEN — active radar seeker

ARK — 2vigtlan-missile comples

ARLGEN — zctive radae seeker

AVME - Sawet (Russian) Maval Aviatioe

ALG — rask force

BEY — warload adopter

HRLY  airborne radar

BLh — warhead

CC CPSC — Cemeal Commitiee of the CPSL

ChF — Savler Black S¢a Fleg

CM USSR - Council ol Ministers of the USSR

CPSL — Communlst party of 1he Soviet Linon

T4 — Long Range Aviarticn, 0aw s the 37 YA SN VOE
TIss Do?p]er speed and drifl gauge

DMZ — Dulma mechanical plant

ECM — clocirpnic couplermensures

EMZ - Experimendal Mechanical prant

EPR — radar signature

GELA — hypersonoc expeciments] aireraft

GI5L - 32 oinenial guldansy sysiem

GEAT —"&ircraft Stale Commatiee

ki — S131¢ Defeace Committee

GREE — Radie Flectranic State committey

[:LITs — Stale fligh crials centee

[y — hoeizontal siabilizec

351 — Joint Official trials

(SN — werker

CSNIT — 5131¢ scientiflc-research instuule

G4 — Main administration of Soviet Cooncil of Ministers
84 — figher-bomber avlation
ICEM — Tncerconmnental fallistic mi
N3 — inetual navigation system
[N81] — dnectial contrgt system

18 - aniifical Barth saniellice
ISU -- inerdiad guidance system
KB — dcsi%(rt burcau
KhaP — Kharkov aniausn productionsl enterprise
KhGAPP — Khackow State aviation productional £nreeprlse
ELF — 151 point
KEF — Red Bznner Soviet Northern Fleer
KTh — test telematering cquiptaent
K¥O — firing accuracy
KZA — recocdng 1es1 equipment

LA — [a;e] alrcraft
LU — Elight testing institute

LI — fying lak
TTKh — flight pcrformance
MaP — Aviation indusiry wmistry

YMEB - Moseow design Bureau

MMZ — Moscaw mechanical plant
MNPG — Moscow scientific-productional enrerpnise
MM — Common machiae boildlag cinstey
MRALN — naval mlssile caerving air division
MBAP — naval missile careying aic regimeng
MTAP - mines and 1ocpedo air regiment
MTaP DD — lomg range mines and torpedo aif tegiment
MSKhM - Agricultural machine building mindsity
WiM — Mediem machine building sunisiny
MIRTs — naval reconnaissance and vargeting system
NIAT — Aircraft rechnology scientific instinie
M1 — Scienclfic.cesearch institute
I°[] A5 — Aviatinn spstems research insiee
WM — Speict Mavy rines and torpedoss scisntufic-test institute
RICKR — scienriflc-reseaech and experimental engingeeing developments
BIR — scientific-rescarch works
KB — scientific- produc lional eoierprise
OKB — experimental design bureaw
PARGS — semi-artive radar secker
FK — lcading cdge
PER — antl-shipping mdssile

L — submarlne

LARE - 1CBM armed nuclear submarine
() — producuianal enterprise
r. — praject [in ship building)
PRLE — passive radar seeker
PrNK — naviaiming complex

5M — Council of Ministers resplution
TCR - anti-tank missile

1] ]_gmund or shiphorne missile [aunchee
FuvE: pulse ramjet
PV — pilol tube

VRLDF — ramper

DTT - soh‘c{prope]lzm Tocket engine

EQC  avionics

F — Hussian Federation
RiFsM — radar seeker

FCh — separauing nose seclion

L% — tadar

tll — Redeove scientific-research institure
RO — anti-missile defence:

BCh — separating warhcad
RTE — missile-techinical base
RY - radlo altimerce
OKE — experimental design bureau
AL — automatle eantrol fystem
AZ  Saratov aviation plant
58 — rperial burean
HCh - spedial washead
— Jow Official 1eials

1B — Semipalatingk ficing ground * 2 af Sovier Defence dinfiLy
IP W2 - Novays Zemby (Wew Landd Northeen ffing ground of Soviet Defence Ministry (firing geound « 704)
iKY — special design buecgn

KO — Elant * 15 specizl deaigners wam
SRR — stralegic cruise ndssle
M — Council of Ministers of e 1338
SML — mass media
5PS .- BCM equlpment
SPYRD — suprrsnnic ramjec
8L — conlro] system
TAVER — heave aitceafl cacrying cruiser
TBAD DA — lung tange aviziion heavy bombardment ar divison
TEAP  heavy Domhardment gir regimend

TEAP DD — long range beavy bombacdment it tegiment
TL — teinilroioluen equivalen

TIK  pirway 1es1 compley
TMLAD — Dimitrey Ta%anmg miching building plaa
JOE - Sovier Pacific Fleet
THD [THDDY) — turhgjet (bypassh cngine
THOF — uchrjet engine with afteebuene
1T — technical requitements
TsaIRD — Ceawral graup ol reaclive motion soudin
TalAM -~ Central instilute nf aviation engines building
TsPGO — all-mrwing hoeizoorad stabilizée
TsP¥0 — all-mrpving vereical stabilizer
Ta¥M — digita] campuer
TY-GIN — TV -secket

Yal - nucleat tests

R e

ile srzapanary
USME - L3 Manoe Coeps
YA SN YGK — Commund-in-Chief Hezdquarters Reserve 379 Steateguwe A Army
WiaM ALl Uninn insiiute of magerial studying
¥ Srviel Kavy

WK All-Caron eescarch imsiiute af glass-ceinfnrced plastics and fibeeglasscs
V0 -- veencal stabinzer

VRED — camyel

YVIA — Murhaisky Higher Milicary Engineering Avadcmy
VY5 - Soviet Air Foree

Y& — aic intake
ZhR1} — liquld-fuelled rocke cogine
ZIP — spare parts azd 100l
ERK — sit delonee missile camplex
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Mopcxoit paxerowocey Ty-16K-10-26. Mop duosensem camonera - nporusokopabenskan paera K-10, nop nesoil konconbio Kpbina - yueGas paxera KCP-5. @oto w3 konnekiwn astopos
Tu-16K-10-26 missile carrier. The K-10 anti-ship missile is beneath the fuselage and the KSR-5 training aid under the port main panel. (The photo from the author’s collection)

B Cosercxom Coio3e Gbiio co3jaH0 pasBeTBNeHHOE CeMEICTBO aBHALNOHHBIX Soviet Union have been creating wide and branched generation of
CPefCT NOpaxeHus, B KOTOPOM OAHO M3 BEAYIUX MECT 3aHHMAIOT ynpasnsemble aviation ordnance for 75 years period. The missiles to arm Long Range
paxersi gna fanowei Asuaywn n Asuaynn BM®. Paspabotxa Tenemexanunyeckux Aviation and Naval Aviation are taking one of the main places there.
(AncTaHyMOHHO YNpaBNReMbIX i CaMOHABOAAMXCS) CaMONETOB~CHAPALi0B Teleautomatic (remately controlled and guided) missiles studies were
Havanach euje B Haane TPUALATIX rofos 8 Hay4Ho-HCTIbITaTe IbHOM MUHHO- started early in 1830s in Leningrad at Mines and Torpedoes Research
Topnegwom wxctwryre BM® B Jlenmnrpage, noctenenno B 3ty pabory Goum institute. Gradually, a lot of design bureaus, research institutes and

. G, 80 aceil cTpane. Mx npogyxyma plants joined this work across the entire country, and their products




