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)f(eHbl. C06CTBeHHO. 3annbl 'TpC!,!\a" '" 3aKOH-

'l",n", 3TOTKOHcjJn"'KT.

B 70-90 rr. KOMnneKC'TpC!,!\""'cnonb30Ba-

nC5I nO'lT'" BO BCeX nOKanbHblX KOHcjJn"'KTaXB

M"'pe. 'TpC!,!\"ycnewHo np"'MeH5InC5IB CaMblX

pa3n"''lHbIX Kn"'MaT"''leCK'''X ycnOB"'5IX - B

A3"'''', AcjJp"'Ke '" naT"'HCKOiiAMep"'Ke.

Pa3n"''lHa 6blna TaKT"'Ka np"'MeHeH"'5I

'TpC!,!\a".Hanp"'Mep. B 1975-76 rr. BAHrone
BoiiHa Hoc",na MaHeBpeHHblii xapaKTep,
cnnOWHoro cjJpOHTaHe 6blno. KaK npaBKTenb-

CTBeHHble BoiicKa '" Ky6"'HcK",e A06pOBO-

nbl.!bl, TaK '" "'x npOT"'BH"'K'" "'cnonb30Ban'"

TonbKO OTP5lAHO-KOnOHHoenepeAB"')f(eH",e,

np06"'pa5lCb no HeMHOrO'l"lCneHHbIM AOPO-

raM. KpynHble onepal.!"'''' no OKpY)f(eH"'1OHe

npOBOA~,""'Cb - 06bl'lHO 3aB5I3bIBan"'Cb 60'"

Bpa)f(Ae6Hb1XKonOHH,AB",ralO14"'XHaBCTpe'lY

APyr APYry, a 3aTeM np"'MeH5InC5IMeTOA"Bbl-

TanK"'BaH"'5I" npoT"'BH"'Ka '" ero npecneAoBa-

H"'e. KaK "'3BeCTHO, pacce"'BaH",e peaKT"'-

BHblXCHap5lAOBno AanbHOCT'" BO MHoro pa3

npeBblwaeT 60KOBoe pacce"'BaH",e, TO eCTb

MeCTa nC!,!\eH"'5ICHap5lAOB 06pa3YIOT c"'nbHO

BbIT5IHYTblii3nn"'nc. n03TOMY BbIT5IHYTa51KO-

nOHHa BoiicK npOT"'BH"'Ka BOBCTpe'lHbIX605lX

BAHrone npeACTaBn5lna c06010 "'AeanbHYIO

l.!enb. B AcjJraH"'CTaHe)f(e, Ha060poT, CTpe-
nb6a 'la14e Bcero BenaCb no nn014aA5IM,

BKnlO'la51 HaceneHHble nYHKTbl. 3Aecb Haw",

apT",nnep"'CTbl BnepBble CTan", "'cnonb30BaTb

CTpenb6y "'3 YCTaHOBOK'TpC!,!\"nOA ManblM'"

yrnaM'" B03BbIWeH"'5I'" np5lMoii HaBoAKoii.

nanecT"'HcK",e napT"'3aHbl B n"'BaHe "'C-

nonb30Ban'" TaKT"'KY KO'lYI014"'X YCTaHOBOK

3annOBoro OrHR: YAap no "'3pa"'nbT5IHaM Ha-

Hoc",na Bcero OAHa YCTaHOBKa6M-21, KOTO-

pa51 3aTeM cpa3Y MeH5Ina n03"'l.!"'IO.

B p5lAe KOHqJn"'KToB'TpC!,!\" np"'MeH5InC5I

06e"'M'" CTopOHaM"'. TaK, CCCP nOCTaB",n B

COMan", 6aTapelO "'3 'leTblpex 6M-21 , HO

OCHOBHa51 napT"'5I, OTnpaBneHHa51 MopeM,

6blna nepeHanpaBneHa '" BblrpY)f(eHa B 8qJ"'-
on",,,,, a n03)f(e np"'H5Ina Y'laCT"'e B 60eBblX

AeiicTB"'5IXnpOT"'B COMan",.

B 1992 r. POCc",iicK",e BoiicKa B 4e'lHe

OCTaB",n",AYAaeBY 18 6M-21 '"1000 paKeT.B
XOAYBoiiHbl 1994-95 rr. 06e CTOpOHbl"'HTeH-

C"'BHO "'cnonb30Ban'" 3TY c"'cTeMY. 9 qJe-
Bpan51 1995 r. Ha'lanbH"'K reHwTa6a MO re-

Hepan apM"'''' M.n. KonecH"'KoB 3a5lB"'", 'lTO

c 11 AeKa6p51 no 8 cjJeBpan51 6blno YH"''lTO-

)f(eHO, B 'l",cne APyroii 'le'leHCKOii TeXH"'K"',

16 YCTaHoBoK "rpC!,!\". OAHa YCTaHoBKa 6M-

21 "'cnonb30BanaCb np'" HeYAa'lHOM wTYpMe

CeneH"'5I nepBoMaiicKoe, 3aXBa'leHHOrO Tep-

pOp"lCTaM"'.

E14e 3C!,!\onro AO 3T"'X C06b1T",ii Ha'lan"'Cb

nonblTK'" MOAepH"'3al.!"'''' 'TpC!,!\a" KaK B OTHO-
weH"'''' wacc"', TaK '" B OTHoweH"'''' 60eKOM-

nneKTa. TaK KaK ra6ap"'Tbl '" Bec WTaTHblX

YCTaHOBOK'TpC!,!\a" (6M-21) 6bln'" cpaBH"'Te-
nbHO Ben"'K"', TO B CCCP An51B03AywHO-Ae-

caHTHblX BoiicK 6blna C03AaHa 60nee nerKa51

YCTaHOBKa 6M-21 B Ha wacc", aBTOM06",n51

rA3-666, B KOTOpoii 'l",cno 122-MM TPy6

6bln0 YMeHbweHO c 40 AO12. B 1975 r. B 4e-
xocnOBaK"'''' 6blna C03AaHa YCTaHoBKaRM-70

nYTeM HanO)f(eH"'5I apT",nnep",iicKoii 'laCT'"

'TpaAa" Ha wacc", aBTOM06",n51 "TaTpa-813".

B 1970-80 rr. B apa6CK"Ix CTpaHax apT"'n-

nep",iiCKYIO 'laCTb 'TpC!,!\a" YCTaHaBn"'Ban", Ha

pa3n"''lHble wacc", OT COBeTCK"'X aBTOM06",-

neii 3V1n-131 AO 5InOHCK"'X ISUZU, COKpaT"'B

'l",cno TPy6 AO 30.

B KOHl.!e80-x rr. B CCCP Ha 6a3e 'rpC!,!\a"

6bln C03AaH HOBblii KOMnneKC 'np"'Ma'. 4",.

cno 122-MM TPy6 6blno YBen"''leHO AO 50. B

Ka'leCTBe wacc", B351n'" aBTOM06",nb 'Ypan-

4320". BpeM5I nonHoro 3anna 'np"'Mbl" co-

CTaBn5lnO 30 c. K CO)f(aneH"'IO, "'3-3a cjJ"'HaH-

COBblXTPYAHocTeii Ha'lana 90-x rr. "np"'Ma"

He nowna B MaCCOBoe npo"'3BOACTBO.

Bo BpeM5I BbeTHaMCKoii BoiiHbl no npo-

cb6e npaB"'TenbCTBa APB B CCCP 6bln co-

3AaHnepeHocHoiiKOMnneKC"rpC!,!\-n". ",n""

KaK ero TorAaHa3bIBan",."napT"'3aH". Ha ne-
peHocHoii nycKoBoii YCTaHoBKe9n132. BeC5I-

14eii Bcero 35 Kr. 6blna YCTaHoBneHa OAHa

Tpy6'laTa51 HanpaBn5l1014a5l. paC'leT YCTaHo-

BK'" COCTaBn5ln ABa 'lenOBeKa, B 60eKOM-

nneKT BXOA",noHeCKonbKOCHap5lAOB.B TOM
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"I~cne 9M22M c AanbHOCTblO 11 KM. HecKo-

nbKO COTeH TaK~X YCTaHOBOK 6blno nOCTa-

BneHO BO BbeTHaM, rAe OH~ HaWn~ W~pOKOe

np~MeHeH~e. OC06eHHO 3cpcpeKT~BHO 'TpaA-

n" AeHCTBOBan no aMep~KaHCK~M a3pOAPO-
MaM B IO>KHOM BbeTHaMe.

B 1970-90 rr. An5l 'TpaAa" 6bln~ C03AaHbl

np~H~~n~anbHo HOBble 06pa3~bl 6oenp~na-
COB.

CpeA~ H~X:

- peaKT~BHblH CHap5lA An5l nOCTaHOBK~

npoT~BonexoTHblX M~HHbIX 3arpa>KAeH~H Be-

COM 56,4 Kr. Ero rOnOBHa5l "IaCTb BeCOM 21,6

Kr cOAep>K~T n5lTb npoT~BonexoTHblX OCKono-

"IHbIX M~H nOM-2 BeCOM 1,7 Kr, Ka>KAa5l ~3

KOTOpblX cOAep>K~T 0,13 Kr B3pbIB"IaTOrO Be-

lIIeCTBa. MaKc~ManbHa5l AanbHOCTb cTpenb6bl

CHap5lAaM~ C npoT~BonexoTHbIM~ M~HaM~

COCTaBn5leT 13,4 KM; 3annOM ~3 20 CHap5lAOB

MO>KHO HaAe>KHO 3aM~H~poBaTb 1 KM cppo-

HTa. LlT06bl M~Hbl He 6bln~ onaCHbl An5l co-

6CTBeHHblx BOHCK, OH~ ~MeIOT nporpaMM~PY-

eMoe YCTPOHCTBOcaMon~KB~Aa~~~ B ~HTep-

Bane OT 4 AO 100 "I C MOMeHTa nOCTaHoBK~;

- peaKT~BHblH CHap5lA An5l nOCTaHOBK~

npoT~BoTaHKoBblX M~HHbIX 3arpa>KAeH~H,

06eCne"l~BaI01II~H nOpa>KeH~e 6poHeTaHKo-

BOH TeXH~K~ CH~3Y nOA BceH npoeK~~eH KY-

Myn5lT~BHbIM 3ap5lAOM, 06naAa101II~M BbICO-

KOH 6poHenp06~BaeMocTblO. Bec CHap5lAa

57,7 Kr, 60eBa5l ronOBKa BeCOM 22,8 Kr co-

Aep>K~T Tp~ M~Hbl. Bec M~Hbl 5 Kr, Bec KYMY-

n5lT~BHOro 3ap5lAa 1,85 Kr. ,QanbHoCTb CTpe-

nb6bl 13,4 KM. ,Qn5l M~H~pOBaH~5l 1 KM cppo-

HTa Tpe6yeTC5l 90 CHap5lAoB.BpeM5l caMon~-
KB~Aa~~~ M~Hbl OT 16 AO 24 "I;

- peaKT~BHbIH AblMOBOH CHap5lA BeCOM

66 Kr C AanbHOCTblO cTpenb6bl 20,2 KM. CHa-

P5lA COAep>K~T n5lTb AblMOBblX 3neMeHTOB,

CHap5l>KeHHbIX 0,8 Kr KpacHoro cpoccpopa.

3ann ~3 AeC5lT~ paKeT cpopM~PyeT cnnOWHYIO

3aBecy no CPPOHTY1000 M ~ no rny6~He 800

M. 06naKo Aep>K~TC5l B cpeAHeM 5,3 M~H;

- KOMnneKT peaKT~BHbIX CHap5lAOB An5l

C03AaH~5l PaA~onOMex B A~ana30He OT 1,5

AO 120 Mr~ C AanbHoCTblO cTpenb6bl AO 18,3

KM;

peaKT~BHblH CHap5lA, OCBelllalOlII~H Ha

MeCTHOCT~ Kpyr A~aMeTpoM 1000 M C Bbl-

COTbl 450-500 M B Te"leH~e 90 c.
B HaCT05llllee BpeM5l KOHCTPYKTOPbl rHnn

"CnnaB" pa6oTalOT HaA C03AaH~eM HOBblX

CHap5lAOB An5l C~CTeMbl "rpaA". nepBblH ~3

H~3 - CHap5lA C AanbHOCTblO CTpenb6bl AO 35

KM ~ ronOBHOH "IaCTblO nOBblweHHOH MOlllHO-

CT~. nOM~MO ~cnonb30BaH~5l AB~raTen5l Ha

CMeceBOM Tonn~Be, Ha HeM np~MeHeHa cpy-

raCHa5l rOnOBHa5l "IaCTb C 6nOKOM rOTOBblX

OCKonKOB. 8cpcpeKT~BHOCTb nOpa>KeH~5l ~en~

3T~M CHap5lAOM nOBbIWaeTC5l B cpeAHeM B

ABa pa3a no cpaBHeH~1O CO WTaTHbIM. BTO-

pOH CHap5lA ~MeeT OTAen5leMYIO OCKOnO"lHO-

cpyraCHYIO ronOBHYIO "IaCTb ~ AanbHOCTb cTPe-

nb6bl 33 KM. OH oCHalllaeTC5l A~CTaH~~oH-

HblM B3pblBaTeneM, nocne cpa6aTbIBaH~5l KO-

Toporo npo~cxoA~T oTAeneH~e ronoBHoH "Ia-

CT~ OT AB~raTen5l. 3aTeM ronoBHa5l "IaCTb

TOpM03~TC5l napaWIOTHOH C~CTeMOH ~ no

TpaeKTOp~~, 6n~3KOH K BepT~KanbHOH,

YCTpeMn5leTC5lK 3eMne. B 3aB~C~MOCT~ OT

npeABap~TenbHOH YCTaHOBK~ A~CTaH~~OH-

HOro B3pblBaTen5l B3pblB MO>KeT npO~30HT~

HaA 3eMneH Ha BblCOTe OT O AO 30 M. TpeT~H

CHap5lA ~MeeT OTAen5leMYIO ronoBHYIO "IaCTb,

CHap5l>KeHHYIO ABYM5l caMOHaBOA5llll~M~C5l

60eBb1M~ 3neMeHTaM~, npeAHa3Ha"leHHbIM~

An5l nOpa>KeH~5l 6poHeTexH~K~.

KpOMe Toro, BeAYTC5l pa60Tbl no MOAepH~-

3a~~~ 60eBOH MaW~Hbl 6M-21. Ha~60nee
Ba>KHOe HanpaBneH~e ee MOAepH~3a~~~ -
3aMeHa naKeTa HanpaBn5llOlII~X Tpy6 ~3 Me-
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Tanna Ha ABa MOH06nOKa OAHopa30BblX

TpaHcnopTHo-nYCKOBbIX KOHTeHHepOB(TnK),

1113rOTOBneHHblX11I3 nonlllMepHblX KOMn03111-

THblXMaTeplllanOB. BpeM5l 3ap5l)l(eHIIIS1COKpa-
U\aeTCS1AO 5 MIIIH.

TaKoe3cpcpeKTIIIBHOe0pYAllleKaK 'TpaA" He

Morno He nplllBneYb K ce6e BHIIIMaHllleMOpS1'

KOB, IIIB 1966 r. HayanOCb npOeKTlllpOBaHllle

ero Kopa6enbHoro BaplllaHTa. Kopa6enbHblH

KOMnneKCnonYYllln Ha3BaHllle 'TpaA.M" IIIIIIH'

AeKC A-215. OH BKnlOyaeT B ce65l nycKoBYIO

YCTaHoBKY MC-73, nplll60pbl ynpaBneHIIIS1

cTpenb60H 'Tp03a-1171" III AanbHoMepHoe

BIII3111pHoeYCTPOHCTBOc na3epHblM AanbHO'

MepoM. naKeT c 40 HanpaBnS1IOU\IIIMIII6bln no.

nHOCTblO YHIIICPIlll\lIIpOBaHc apMeHcKoH 60e.
BOHMawlIIHoH6M-21 .

Kopa6enbHble IIIcnblTaHIIIS1KOMnneKca A.

215 6blnlll npOBeAeHbl Ha 6anTIIIKe c 20 MapTa
no 7 MaS11972 r. Ha 60nbWOM AecaHTHOMKO'

pa6ne 6AK-104 np. 1171. VlcnblTaHIIIS1BblS1'

Blllnlll P5lA KOHCTPYKTIIIBHblX HeAOCTaTKOB B CIII.

CTeMax 3~lIIraHIIIS1 III HaBeAeHIIIS1. nocne He.

CKonbKIIIX3TanOB "AOpa60TKa - IIIcnblTaHllle"

KOMnneKC A-215 6bln nplllHS1T B 1978 r. Ha BO'

opY)f(eHllle AecaHTHblX Kopa6neH.

B 80-x rr. 'TPaA" HaYYlllnlll 60pOTbCS1 c no.

ABOAHblMIII AIIIBepcaHTaMIII III cBepxManblMIII

nOABOAHblMIII nOAKaMIII. AnS1 3aU\IIITbl BXOAOB B

BoeHHO'MopCKllle 6a3bl III oxpaHbl MOpCKOH

rpaHIIIl\bl Ha 6a3e KOMnneKca 'TPaA" 6bln co.

3AaH KOMnneKC "AaM6a", B COCTaB KOTOporo

Bowna 60eBaS1 MaWIIIHa 6M-21 nA, TpaHcnop'

THaS1 MaWIIIHa 95TM III peaKTIIIBHblH CHapS1A

npC-60. 8TOT CHapS1A, 6naroAapS1 OC060MY

HaKOHeYHIIIKY, 06eCneYIIIBaeT 6e3plIIKowe.

THYIO CTpenb6y Ha paCCT05lHIIIIII OT 300 M AO 5

KM. CHapS1A npC-60 COAep)f(IIIT 20 Kr Clllnb'

Horo B3pblByaTOrO BeU\eCTBa IIInOAPbIBaeTCS1

B 3aBIIICIIIMOCTIIIOT YCTaHOBKIII B3pblBaTenS1 Ha

my6111He OT 3 AO 200 M.

6e3 npeYBenlllyeHIIIS1 MO)f(HO CKa3aTb. YTO III

CeHyaC 'TpaA" S1BnS1eTCS1 caMoH 3cpcpeKTIII'

BHOH clIICTeMoH 3annoBoro orHS1 CBoero KanIII'

6pa (100 - 152 MM).

6M-21 COCTOIIIT11I3:

nv
Wacc~ Ypan-375

OCHOBHblMIII TlllnaMIII 60enplllnaCOB 5lBnS1lO'

TCS1:

OCKOnO'lHo-(j:IyracHbIMCHap5lA9M21 0<1>

CHapS1A cHa6)f(eH B3pblBaTeneM MPB IIInlll
MPB.Y.

.'Jooi

OCHOBHble TaKTIIKO-TeXHIl'leCKlle xapampllCTIIKII:

l1I1~Ha 2870MM;

MaccacHapS1Aa 66Kr;
BecBBronOBHO~4acTIl 6.4Kr

OCKOnO'lHo-(j:IyracHbIM CHapHA 9M28<1>
linII 9M22V

HeynpaBnS1eMblH peaKTllBHblM CHapS1A

9M28<1> IIIMeeT MOU\HYIO OCKOnOYHo-<Pyra.

CHYIO ronOBHYIO 'laCTb.

OCHOBHbleTaKTIIKO'TeXHIl'leCKllexapampltCTKKII:

Macca cHapS1,Qa S6.SKr,

Macca ronoBHo~ 4acTIl 21 Kr,

Macca 3apS1,QapaKeTHo~4aCT~ 14Kr,

,QanbHOCTbcTpenb6bl 1.5-15 KM,

Gunsin Russia RussianMotorBook
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KOMnneKT143CeMMCHapRAoB 9M519-1...7
A"R C03A8HMRPSAMOnOMeX

KOMnneKT ~3 CeM~ peaKT~BHblX CHapSlAOB

9M519-1-7 c OA~HaKOBbIM~ra6ap~HO-MaC-

COBbIM~ ~ A~HaMWieCK~M~ XapaKTep~CT~'

KaM~ npeAHa3Ha'ieH AnSI C03AaH~SI nOMeX B

KB ~ YKB A~ana30Hax P8A~OCBSl3~c 4enblO

Ae30praH~3a4~~ CIo1CTeMblynpaBneH~SI npo-

T~BH~Ka B TaKT~'ieCKOM 3BeHe nYTeM nOAa-

BneH~SI n~H~H P8A~OCBSl3~, nYHKTOBynpa-

BneH~SI BOHCKaM~ ~ OpY)l(~eM, Ha3eMHblX

nYHKTOBo6pa6oTK~ ~HQ:>OpMa4~~.
CHapflAbl ~MelOTronoBHYIO'iaCTb C nepeABT-

'i~KOMP-032 nOMeXOOnpeAeneHHOHn~epbl.

OCHOBHbleTaKTHKO-TeXHII'IeCKMeXapaKTepllCTIIKII:

MaCCaCHapS!,!\a 66Kr,
AIIHHa 3025MM,

AanbHOCTbCTpenb6bl 4.5-18.5KM,
AHana30Hpa604HX4aCTOT 1.5-120Mrll,

BpeMHHenpepblBHO~pa60TbI 60MHH.

PaAHYCAe~CTBHHnepeAaT4HKaP-032 700M.

CHapRA C KaCCeTHOMrOnOBHOM'laCTblO
3M16 A"R AMCTaH4MOHHOMnOCTaHOBKM
npOTMBOneXOTHblXMMH

HeynpaBnSleMblH peaKrnBHblH CHapSlA3M16

~MeeT KacceTHYIOronOBHYIO'iaCTb C npOT~BO-

neXOTHbIM~M~HaM~ ~ npeAHa3Ha'ieH AnSIA~-

CTaH4~OHHoro M~H~pOBaH~SIMeCTHOCT~.

OCHOBHbleTaKTHKO-TeXHII'IeCKllexapaKTepltCTItKII:
MaccaCHapS!,!\a 56.4Kr,

MaccaronOBHO~4aCTH 21.6Kr.
AIIHHa 3019MM,

AaflbHOCTbCTpenb6b1 13.4KM,
KonH4eCTBOMHH 5WT,

nnOLllaAbpacceHBaHHHMHH
OT3aflnaOAHO~60eBO~MawHHbI 250 KB.M.

CHapRA C KacceTHoM ronoBHoM 'laCTblO
9M28K A"R AMcTaHLlMoHHOMnOCTaHOBKM
npoTMBoTaHKoBblX MMH

HeynpaBnSleMblH peaKT~BHblH cHapSlA

9M28K ~MeeT KacceTHYIO ronOBHYIO 'iaCTb C

npOT~BOTaHKOBbIM~ M~HaM~ ~ npeAHa3Ha-

'ieH AnSIA~cTaH4~oHHOH YCTaHoBK~M~HHbIX

noneH nepeA nOApa3AeneH~SlM~ 60eBOH Te-

XH~K~ npoT~BH~Ka, a TaK)l(e B paHoHax ~X

cocpeAOTO'ieH~SI.

OCHOBHble TaKTIIKO-TeXHII'IeCKlle xapaKTepllCTIIKII:

MaccacHapHAa 57.7Kr,

MaccaronoBHo~4acTH 22.8Kr.
AIIHHa 3019MM.

AaflbHOCTbcTpenb6b1 13.4KM,

KonH4ecTBOMHH 3WT.

MaccaMHHbl 5Kr.
MaccaBBMHHbI 1.85 Kr.

BpeMHcaMonHKBHAallHH 16-24 4aca.

npOT~BoTaHKoBble M~Hbl o6eCne'i~BaIOT

nOp8)l(eH~e 6oeBoH TeXH~K~ CH~3Y nOA BceH

npOeKl\~eH 3anna 3a C'ieT np~MeHeH~SI He-

KOHTaKTHoroB3pblBaTenSl ~ 6oeBoro 3apSlAa

HanpaBneHHoro AeHcTB~SI, o6n8AalOUlero Bbl-

COKOH6poHenpo6lo1BaeMoCTblO.

B03MO)l(Ha TaK)l(e cTpenb6a X~M~'ieCK~M~

cHapSlAaM~ 9M21. peaKT~BHbIM~ AbIMOBbIM~

cHapSlAaM~ MaccoH 66 Kr Ha AanbHOCTb AO

20,6 KM, a TaK)I(e OCBeT~TenbHbIM~ cHapSl-

AaM~, OCBeUlaIOUI~M~Ha MeCTHOCT~KPyr A~.

aMeTpoM 1OOOMC BblCOTbl450-500 M B Te'ie-

H~e 90 ceKYHA.

TaKTMKO-TeXHM~eCKMe

XapaKTepMCTMKM

BM-21"GRAD"

I

I
II

!
!

. BM-21"Grad"
On the 30th of May, 1960 it was issued the

reso/ution of the Council of Ministers about

the beginning of works on filed divisiona/ re-
active system "Grad". Research institute 147

was appointed the /eading executor of the
system (since March, 1966 Research institute

147 has often changed its name; the /atest

name - State research-and-production en-
terprise "Sp/av" - was given to it in 1992);

Design office 203 made the /auncher; Re-
search institute 6 - so/id-rocket shelIs; De-

sign office 47 - arming of military units.

Self-propelled mounting BM-21 of the

"Grad" system consists of artillery part and

chassis of automobile "Ura/-375D" (later
"Ura/-4320"). Artil/ery part serves for pointing
of artiIIery shelIs and /aunching of their jet en-

gines. Artil/ery part consists of 40 guides of

tubu/ar type, forming a so-called package:
four rows of 10 tubes in each. Tube is des-

tined for guiding of shell f/ight and for its

transportation. Tube ca/iber is 122,4 mm, it is
3 m /ong. Pointing of tubes package in vertica/

and horizonta/ p/anes is perlormed with the
he/p of e/ectric drive. Launching of all 40

shel/s takes 20s. Original/y "Grad" had the
on/y shel/ - high-exp/osive shel/ 9M22 with

fuse MRV. The shel/ is 2870 mm /ong, its fuli

RussianMotorBook Gunsin Russia
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weight - 66 kg. Head part weighing 18,4 kg
contained 6,4 kg ot explosive. Weight ot solid

tuel (gunpowder RSI-12M) was 20,45 kg,

minimaI range exceeded 5 km.

In theory it was possible to shoot tor 1,5 km

but in this case scattenng ot shel/s spread

over hundreds ot meters. That is why wel/-

aimed shooting trom launchers ot vol/ey tiring
over open sights ot tanks, that we may often
observe in movies, should be left on the con-

science ot highly titled military consultants.
On the basis ot shell 9M22 (preserving its

engine and ballistics) in 1963, special splinter-

gas shell 9M23 "Leyka" was created, which

warhead contained 1,4-1,8 kg ot blasting
powder and 2,9-3,1 kg ot Poisoning sub-

stances. Shell 9M23 was equipped with radio-

locating tuse which worked at altitude speci-
tied 'in advance, in the range trom 1 to 30m;
air shot appreciably widened hitting zone ot

grit and Poisoning substances. Range with ra-

dio-Iocating tuse shortened alittle (trom 20,4

km to 18,8 km). High-explosive shelIs ot

"Grad" appeared to be two times effective by

their splinter action and 1,7 times by high-ex-
plosive effect than 140-mm shelIs, and gas-

shelIs 9M23 - half as effective again than
140-mm shelIs; two experimental launchers
"Grad" successively passed shop tests at the

end ot 1961. From March til/ the 1st ot May,

1962, State ground-army test ot "Grad" sys-

tem ot 663 launchings and 10000 km ot haul
took place in L VO. "Grad" system was added

to arsenal by the resolution ot the Council ot
Ministers #372-130 ot March, 3, 1963, and is-

suing ot production sampIes began in 1964.
Army maneuvers and local conf1icts con-

tirmed excel/ent qualities ot "Grad" system.

The tirst baptism ot fire this system got in
March ot 1969 on Damansky island during the
conflict between the USSR and the CPR. Let
us remind to the reader that the island was

occupied by Chinese troops and attempt to
dislodge them out ot there with the help ot

tanks and armored troop-carriers tailed. After
massive application ot "Grad" launchers tiring

with high-explosive shelIs the island was
made completely havoc and Chinese torces
were annihilated. In tact, volleys ot "Grad"

brought that conflict to the end.

In 70-90s "Grad" system was used almost in
alllocal conf1icts in the wor/d. "Grad" was suc-

cesstully used in the very different climate eon-
ditions - in Asia, Atrica and Latin America.

Tactics ot "Grad" application was also dit-

terenI. For example, in 1975-76 in Angola the
war was ot maneuvers character and there

was no al/-round tront. 80th governmental

troops and Cuban volunteers used only de-
tachment-columned movement edging though

tew roads. Large-scale encircling maneuvers
were not conducted - there were in general

battles ot hostile columns moving towards

each other and after it method ot "pushing

out" and pursuit ot the enemy was used. As is
wel/ known, scattering ot missiles throughout

the range many times exceed side scattering,
in other words, places ot missiles' tall, torm

oblong ellipsoid. That is why elongate column

'H ,...,.'."NlW N WW v.-.""-_YNNNNNNNh.
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ot enemy troops during encounter attacks in
Angola was a perlect objective. On the con-
trary, in Atghanistan tiring was most often on

areas including settlements. Here our gun-

ners tir the tirst time began to use tiring trom
"Grad" launchers at low elevation angles and

over open sights. Palestinian guerillas in

Lebanon used the tactics ot migrant launch-
ers ot volley tire: blow on the Israelites was
delivered by only one launcher BM-21, which

changed its position immediately after that.
In some conflicts "Grad" was used by both

combatants. Thus, the USSR supplied Somali
with battery ot tour BM-21 but the main lot

sent by sea was redirected and unloaded in
Ethiopia and later took part in operations

against Somali.

In 1992 Russian troops in Chechnya left tor
Dudaev 18 BM-21 and 1000 missiles. During

the war ot 1994-95 both combatants intensively

used that system. On the 9th ot February,
1995, commander ot Joint Staff the ministry ot

a Detense anny general M.P.Kolesnikov de-

clared that trom December, 11 till February, 8,

there were destroyed, among other Chechen
military equipment, 16 "Grad" launchers. One

launcher BM-21 was used during unsuccessful

assault ot settlement Pervomayskoye that was
captured by terrorists.

Long betore these events began attempts

ot modemization ot "Grad" both with respect

to chassis and with respect to unit ot tire.
Since the overall dimensions and weight ot

regular "Grad" launchers (BM-21) were com-

paratively large, in the USSR tor airbome
troops lighter launcher BM-21 V on the chas-
sis ot automobile "GAZ-66B" was created, in

which the quantity ot 122-mm tubes was re-
duced trom 40 to 12. In 1975 in Czechoslova-

kia launcher RM-70 was created by imposi-
tion ot "Grad" arti/lery part on the chassis ot
automobile "Tatra-813".

In 1970-80s in Arab states artiIIery part ot
"Grad"was installed on different chassis trom

the Soviet automobiles ZIL-131 to the Japa-
nese ISUZU reducing quantity ot tubes to 30.

At the end ot the 80s in the USSR on the ba-

sis ot "Grad" a new system "Prima" was cre-
ated. Quantity ot 122-mm tubes was increased
to 50. Automobile "Ural-4320" was taken as

chassis. Period ot the tuli volley ot "Prima"
amounted 30 s. Untortunately, because ot the

tinancial strait ot the beginning ot the 90s
"Prima" was not taken into repetition work.

During the Vietnamese war at the request

ot the govemment ot the Democratic Republic
ot Vietnam there was created handheld

"Grad-P" system, or, as it was called then,

"Partizan". One tubular guide was installed on

handheld launcher 9P132 weighing onty 35
kg, crew ot launcher amounted two persons,
unit ot tire consisted ot several shelIs includ-

ing 9M22M with range ot 11 km. Some hun-

dreds ot such launchers were supplied to Vi-

etnam where they were widely adopted. Es-
pecially effectively "Grad-P" acted on the
American aerodromes in Southem Vietnam.

In 1970-90s tundamentally new sampies ot
ammunition were created tor "Grad".

RussianMotorBook Gunsin Russia
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Among them:
- missile for arrangement of antipersonne/

mine obstac/es, weighing 56,4 kg. /ts head

part weighing 21,6 kg contains five antiper-

sonne/ high-exp/osive mines POM-2 weighing
1,7 kg, each of them containing 0,13 kg of ex-

p/osive. Maximum range of shel/s with anti-

personne/ mines is 13.4 km; with vol/ey of 20
shel/1 km of front can be sure/y mined. /n or-

der that mines were not dangerous to the own
troops. they have programmab/e device of

self-destruction in the period from 4 to 100
hours since the moment of instal/ation;

- missi/e for arrangement of anti-tank

mine obstac/es providing hit/ing of armored

military equipment from be/ow under the

who/e projection by hol/ow charge possessing
high strike-though of armor. Weight of missi/e

is 57, '1 kg, war-head weighing 22,8 kg eon-
tains three mines. Mine weight is 5 kg, hol/o w

charge weight is 1,85 kg. Range is 13,4 km.

Mining of 1 km of front requires 90 missiles.
Period of self-destruction is from 16 to 24

hours;

- smoke missile weighing 66 kg with

range of 20,2 km. Missi/e contains five smoke

e/ements equipped with 0,8 kg of red phos-
phorus. Vol/ey of 10 missiles forms all-round
smoke-screen a/ong 1000 km of front and 800

m deep. C/oud stays in average 5,3 min;
- set of missiles for creation of radio noise

in the range from 1,5 to 120 MHz with range

offiring up to 18,3 km;

- missi/e lighting on the area round 1000

m across diameter from the height of 450-500
m during 90 s;

Nowadays. designers of "$p/av" are work-

ing on creation of new shel/s for "Grad" sys-

tem. The firt among them is the shell with
range of firing up to 35 km and head part of

higher power. /n addition to usage of engine

on b/end fue/. is it equipped with high-exp/o-
sive head part with b/ock of ready-made sp/in-

ters. Effectiveness of hit/ing objectives with

this shell increases in average two times in
comparison with the regu/ar one. The second

shel/ has detachab/e high-exp/osive head part

and range of firing of 33 km. /t is equipped
with time-fuse after which work separation of

head part from engine takes place. Then
head part is braked by parachute system and

is directed toward the ground by trajectory
similar to vertica/. Depending on the prelimi-

nary instal/ation of the time-fuse exp/osion

may take place over the ground at height from
O to 30 m. The third shel/ has detachab/e

head part equipped with two self-guided battle

e/ements destined for hit/ing of armored mili-
tary equipment.

Besides, works are being he/d on modern-

ization of fighting machine BM-21. The most
important direction of its modernization is re-

p/acement of package of guiding tubes made
of meta/ to two monob/ocks of non-permanent

transport-/aunching containers (TPK) made of
po/ymeric composit materia/s. Time for /oad-

ing reduces to 5 min.
$uch an effective weapon as "Grad" cou/d

not but at/racl at/enlion of man-of-war's men

:,
. ~
f ._~
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and in 1955 its ship variant production began.
Ship system got the name "Grad-M" and in-

dex A-215. It includes launcher MS-73, tiring
eon troI devices "Groza-1171" and distance-

measuring vision device with laser range-

tinder. Package with 40 guides was com-
pletely unitied with anny tighting machine BM-

21. Ship test ot A-215 system ere held on the

Baltic sea trom March, 20 till May, 7, 1972 on
a big landing ship BOK-104 pr. 1171. Test re-
vealed a number ot design detects in ignition

and pointing systems. After several stages

"redesign-test" A-215 system was accepted to

arsenal ot landing ships in 1978.

In the 80s "Grad" was taught to tight with

submarine saboteurs and supersmalI subma-
rines. For protection ot entrances to nav~1

bases and guarding ot maritime boundary on
the basis ot "Grad" system complex "Oamba"

was created, which consisted ot tighting ma-
chine BM-21 PO, transport machine 95TM and

missile PRS-50. This missile owing to the
special terrule provides non-rebounding tiring

to the distance trom 300 m up to 5 km. Missile

PRS-50 contains 20 kg ot powerful explosive
and in blown up depending on the installation

ot tuse on the depth trom 3 to 200 m.
Without overestimate it may be said that

nowadays "Grad" is still the most effective

system ot volley tire ot its caliber (100-152
mm).

BM-21 consists ot:

Launcher

Chassis - Ural-375

Main types ot annament are:

High-explosive shell 9M210F

Shell is equipped with tuse MRV or MRV-U.

Basicperformancecharacteristics:
length 2870mm;
shellweight 66 kg;

weightot headpart blastingpowder 6,4 kg

High-explosive shell 9M28F ot 9M22U

Uncontrollable missile 9M28F has powerful

high-explosive head part.

Basicperformancecharacteristics:

shellweighl 56,5kg,
headpartweight 21kg,
weighlotchargeotmissile 14kg,
rangeottiring 1,5-15km

Set ot seven shelIs 9M519-1... 7 tor
creation ot radio noise

Set ot seven missiles 9M519-1-7 with the

same overall-weight and dynamie charac-
teristics is destined tor creation ot radio noise

in SW and VHF ranges ot radio communica-

tion with the aim ot disorganization ot the en-
emy controI system in tactical section by

means ot rejection ot radio circuits, troops
and weapons controI units, ground points ot

intormation handling.

ShelIs have head part with transmitter R-
032 ot noise-detennined letter.

Basicperformancecharacteristics:

shellweighl 66kg,
length 3025mm,

RussianMotorBook Gunsin Russia
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rangeottiring 4.5-18.5km.
rangeotworkingtrequencies 1.5-120MHz.
continuousworkingtime 60 min.
rangeot receiverR-032 700m.

Shell with cluster head part 3M16 tor
remote installation ot antipersonnel mines

Uncontrollab/e missile 3M16 has c/uster
head part with antipersonne/mines and is in-
tended for remote miningof the area.
Basicperformancecharacterislics:
shellweight 56,4kg;
headpartweight 21.6kg.
length 3019mm.
rangeottiring 13,4km.
numberotmines 5.
minesscatteringareaatvolleyotonefighting
machine 250 m2

Shell with cluster head part 9M28K tor
remote placing ot anti-tank mines

Uncontrollab/e missile 9M28K has c/uster

head part with anti-tank mines and is intended
for remote installation of minefie/ds in front of

enemy military equipment e/ements and in the
districts of their concentration.

Basic performance characterislics:

shellweight 57.7kg.
headpartweight 22.8kg.
length 3019mm.
rangeottiring 13,4km.
numberotmines 3.
mineweight 5 kg.
mineblastingpowderweight 1.85kg.
timeotselt-destruction 16-24.

Anti-tank mines provide hitting of military
equipment from be/ow under the who/e pro-
jection owing to app/ication of non-contact
fuse and charge of directiveeffectpossessing
high armor strike-through.

/t is a/so possib/e to fire with gas-shells
9M21. smoke missiles weighing 66 kg to the
distance up to 20,6 km, as well as with star
shelIs, /ighting on the area round of 1000 m
across diameter from the height of 450-500m
during 90 s.

Performancecharacteristics

. ~..
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