
.I•

Weight of the fuel - 1„670 kgs.

• 5. In .structure the warhead is similar to that of the n3R1". The '.
roCkettonstrUction.cOnsists of two parts. Each chamber appearns
Cylindrical tube, with three . thonlders (for the rear chamber the

• li!na,rpose of the thirdahoulder is to serve as a deflector). Each
chadber . haatwo'internal threads; in Order to connect the anterior
bottom: and. 	 intermediate, and the intermediate with the nozZle

of the rear. chamber. To fix the charge in an axial direction,.
• Oa& chamber has a :retainer and. i holder. To the holder ia . attached
'the igniter - vp.lodo. The igniter .consists of in aluminum case 'with
iipeniiags, sealed with foil or with percale and covered. with large-grain
powder1(1 kg). The intermediary is at the same time the nozzle block
äf the forward chamber.

6. The nozzle block his 12 nozzles Inclined to the rocket axis along-.
-2 surfabee; at 150 and 30.

Two nozzles have plugs .tolpermittursctioning of the engine in the
winter and summer modes.

The nozzle assembly of the rear Chamber Consists of 7 nozzles, of
:'which 6 are peripheral and 1 is Centrally placed, yitIva plug. The axes
-ofall;these nozzles ax'. parallel to the rocket axis.. In the rear
-portion of the after,dhatber:are tasteneda deflector and 6 blades.

T. la reach chamber iheievire 4 grain charges of powder MOSI-P.
•Oollodion • 58%

Niltrogiyoerine - 16.5%

Intro-diglyool - 15.50

Muitrotoluene .

Oeutralite (tsentralit

Vieeline - 1%

Mak (Ca403) 1%

*Oxide (1b0)

Burning temperature 2,2830,X.

Beat oipaoity - .37 kilocalories 
ICI OR

lords of the powder i 8,300X0;11/X01

W 0 990 lAtle'

sh • 845 kilocalories/KG.

gtwiari unit impulse y 221 xp.
010/KG.

LI



In cross section each grain has a kidney-shc.1, 	 . JAJLM wl-wa a
perfoisticin

The overall weight of the powder charge is 1,670 kgs. in two chambers
(8 grains . times 208.7.1c4S+)

8. Two firing cartridges carry Out the ignition and are fitted. in the
anterior bottom of the front chamber.,

For the 312": winter mode from minus 4o0 to 00 C
aUmmer mode. - from minus 10 to 4.40°

For . the "311,31 -: winter . -;. from minus 40 to +100 C.
summer .--from minus 10 0 to +400 C.

i•
Pressure under these conditionEr r= 70 to 80 kgs. per square centimeter..

Specific thrust at 4 temperature; of plus 4o° . 183,-

at a temperature of minus 160 = 169.

at a :temperature of minUs 4010 185,

FirOin plUs 10 to minds 100, firing can be carried out with closed or
open plugs.

Ifthe :pluge are :removed the critical section increases.

Rocket 73R2 tRagle owl) 

9.. .Rea ra powder engine. The rocket has a super-caliber warhead, the
diameter of which exceeds the diameter: of the rocket body. The rocket
consists of the warhead and the *Oacet portions. To prqvide Stabilization
during flight it has fins. The warhead has especial detonatingi device.
The rocket portion has an engine which is cOmpOsed of two rooketebardoes
with nozzle assetblies and Charges. 'In each rocket chamber there is
powder Charge, cOnsiiting of 4 grains of a . special oval shape with.--:1.
internal perforations .(total of 8. grains).

10,.Between the chambers there is a connecting intermediate:AsseMbly of.
nOzzles,whiChsare"'setet n angle wiih respect to tbeIangitudinal.aiis
40i* the rocket. These P;,4iPIeticaUse rotation of the:rocketdUring

:powere4 -port1.0h .pf :t4&trajectOri.	 additioatheAka4et,teakves'a.	 .
-rotatioa.,41,14a1E*. whea. :r14;lriag a1ng ertfliag	 ; '



launching mount. The nozzle. of the rear asseMbly of the engine dOeS
not have any inclInatiOn with respect to the longitudinal axis*

11. To ignite the chrarges there, are two igniters of type ."V0-4000"
(there is 1 kgt of powder in each igniter). .

TrAt.isplissionof.the current; impalsetO the igniters from tbq
launching mount is done by means of the ignition system of the mount;
through pyrocartridges Of type "I'MRS", which are mollnted at the base
of-the chamberof the rocket engine. The rocket engine . operates in
Summer and winter modest

. Basic Data of Rocket "3R3" 

12. 1) The caliber of the rocket section*.-

2)- The caliber of th warhead

3) Overall rocket weight

.41 Total weight of the powder charge

Overall rocket length

9. Weight of warhead

612 mm.

850 mm.

4,970 kgs.

'1670

10.3 m.

1,182 kgs*

.	 ,
,-..-NN1*zle velocity (speed at which

rocket leaves launcher)

ime of engine operation (at 15° C.
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11:06,gmaxamexa A.nX crpozObi no xaaounmu gozam Tnzeammx

xobulos pamoTauu, Tuna "31)2" ("3P3"),

YeTaxonma RDMAOTOR eamoxezxott 6ocanon ualummil CUOHTHDOLlaHHQ#

Xa onaguasaxott ryeellugxoti xozonal naeT14 (0 mcnow,3o3din4om
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 CtHHLIO nyexcba yeralio RH

1,	 Axxxa nanpanJanomOft . . ..	 . .	 . . . 6,61 M 	

2 •	 Tnn ( OHOTPYEgnn ) Hanixt DX1110140	 DR FIT OnaSI 3 alCAIT oro TN= ;

3.	 BI-IYTIIOHIOA ,r4:30410T? Halt ar4tEmoiE4ett
( 0 0 OT OT 0 T BY:00# A)MWO '11 PIM HOit nacTx . pexoTz4)	 614 mu.

4. HaX6oxspet yroz nbps.xxambxoro xanoioullx	 65 •
.-5	 11/Xxxmazzana yrox D OpT YIROJIBIlgi" 0 HODO,AOHnji 	  0 .

6. Mxxxualmuutt yroa , Aast ciTaus6m
( 0 n'TP1111 vilvc 0 EC	 ODIC )	 • • • • O . 2001,

7. 4,2 T OUUN.BOO aPVILIOTI4 YOTOHOLnin 	

2, Boo yoraxopxx. cDalto	 , MOM:HOZ .
x	 TOM . • . okanO 39 toxx.

94	 Z.xxxa c paxorpti 	  .	 . • • • 10,6 ixoTp.

10. Mxpxxa (uaxciatt.) . .. 	 • I I; • • • •	 . .- 3 1 3 wmpa.

11. Bloom (n nox. noioucxxx)	 4 • , . . 3,6 uorpa.

12.i.	 PacoT ,	 • • . • : • • .....	 . . 5 vanonox.

HPXOTOpUQ:: AC.HHMO xcAono# gaCT VI 4 •

• Cp. cxopocrs Anxxonua nO mode° (o paXoron) 4 . 30 x14/4a0.
• Cp. exopocrz. glIWICOHNA nO rpyXTonmu Aoporau

Co paxoici0 .',...• . • 4 :. .. . ; 6 , •	 . . .• .- 20 xu/vaC.

• 3anac xoAa	 . . . -. . . . . , . • * •	 . 380 xu.
• 1b130.11bH00 T0WINP6 . (rOCT4749-40") • . . • • . 900 „Tampon.

1-5. 1(Jalpoko:	 • •	 	  450 um,
• MO4HOOTb ADIMOWLE •• • 	• . • .... •

• 

• • 520 x.O.

: . HOTTwrompla nanpahAmoulak.

...Bxxxorzto .Haroanzaloittgo O JIOMOHThI aciiiteLlo. lig n Tpy6o HOT OPag

anAxoTori . .*Pin.iyoOu4KtkpaniunnoA. ,. )3xyypX tpy6r4liq*$p0ippottuax

yoTimOn.XOnobl: Tpx ic!Xxioriux	 6...nomotiva,

3-:.Xst.tAtpixi0oX-:* 	 4aoTi. Tp3r.64'.(iiisO4ji) x O.Ha x
no atiYNaoiX• •	 UU ;	 .

, .
P.:osimiAq!o 0.11adig



• noPoa aapascauxom yoTaHormod nopxxma qa/Tb nanpanzalomaa noA—.
:

ummaoTca 0 nomolum cnogmaasHoromorlHxama, coCTompro X3

aot50Axx x xpoHmToRmi. Mbxanxam npreinoAxTca-n AmAcTnlio

(3nomonism ozoiap•moTopa HazaTmou'Huonxa.

	

pntaiet	 1
Oxponnonsio .popxmoxA nacTx HampaLlAmmalok noc,no a0P0=414ft 420—

X3DOANTOR U00:00.10TDOM salmon C HOmorocHlIma m .rupfimx, crarx-

naomh.lx pTpy0qxHamxc orimmx.

HzHt noAyAmn . Hanpannnmalmti aaomom. (0ToracoHL) xmooi. 1103

AXX WTMCDTD IlaXOTbly x xrpaof naamum poza D coaAammX , ppa-

-atatoaLuorp Anxiouxa (nponopaqxnaHxa) :QXOTU npx 00=XXOXHX;

• n nanpanzmokiott. 	 Yroif	 n paanopTHe coMTanilHoT 30 .

Y ;. 3cuuIo ro }comp 13o.lLyq3roeTopiim 3TX tiro oil XjDOHUITOLkH ynopat
A

HOToputt cxyxxT Aaa npoAoTnpamoHxa nunazonma paHanal-upgr

npAnaHmx yrza . 3303BUIWITXR HanpaBaRmniett, a Tame,

4/1 odnonoqowl nkoAa noAygoro wreDma n naa npx aaPHHHax.

3E30123E4mA OX0X0HT Hanpenriammott cayXxT . AAH noximpacxx x Hanpan-
.

AoHan a.Hol,H64 qa6Tx x xmooz. m näpoxson x 3aAric2 nacTax Ana

•ctonopHmx ymTpot4a, npoxiaaHanogimax	 Hponnolmq paxom

cAto.npapaamapix . nonoxoAHomy. Takno HpOn.noHmtpaHonz Ho

.11)00yoT oTcTonapxnanun cHapHAa noPoA nycicom, npx xoTopmm

. APPINrwmacit nHapaA nomopa qxn4or ynop, nocAoAnma npo0Aos01344

00U130TXD10HXO uppaximix yx0A1ITA3n6p0A,
•mouy paxoTo$ J ynopom.

— nnopx, o6Paayg saaop.
H

Mbxamolam novraxampHOi.o navamo 
:

AAR:npmAamm Hanpanamowon n .3aHoTo4 onpuoaorirmx Y 7a0DH

000T01T ka CX0A3r4MXX 00X0DPBDC 5140TO

, Raccica c Hpxnuom,

aO.AoTHxlcai: •

Anyx rkApamaxtonxxx Aomicp,:ion„.
h

rmAP0Y1i0P0D,
npoA4Xpa#Xlmli1Orm,',$HanalHii•

9;.:110:40.3.*T.:041;,..$0;t9
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Huaaannoro cianaa poapcnnoninat naananan

Oothancon,

pymnora rmapanan xiaonora nacooai'

- apy' x Bean:Item,

- aanapnmx 4,73rOonponoaon,

:3anopnor0 - lepaga aa.g . OTRapuommn rma:oamoTamm OT macanuoro

-Od

•

 aca na npana DadOvm no pononTy. Ybpanaonno maxansfanou
poprunaabaoro nanapanna ocyllaornaloTan a DOMOWAI 30,1107DZKO.

EMHOOTB ruA,panamqoanott CMOTOKOJOXOHM3MO noprnnaasporso

nano/minx °Road 90 . amTpan 0 ,4111100 ; F0CT- 11674 9 ) - D

H	 (3111440P 1:	 na90441 ,	 u nopapalvo nq	 IsmirAcap	 J..141alr" D XOTHOO npaun.

IblittainarmeaRcTna.

AAR nanaaajma apTnaaapmffenok trawrn nyanonoti.manonun

npnmonon npunan (MHAOKO WOW a apTnaaapnitanott nanopauon

.(nnaonc 51-011-.211)..

npugoaanue yelpottaTna l 'aaUompam n naduno camoxoaa n npanott

aaanott ea tracTn.. roaonna nano-paUm nmeTynnaT nonapx npmmn

pychtm aamaxoaa Opcja onorata.74mk aion, gpmnpunactumbi nmnynnott

At:Amnon. Touna4ranoalm uonaT 6m71. nuOpana anpoaaaax
yraon 200 no . aanmyTy-al DILIPHOH14941 -159.. npugaahnma

yOrpottaTba_aoaaunanu a pSr6oft nanvanaamaciA napaymaorpallott

aaaibm.: Tara - naliaaaciprpanmacoaaunaaT npmgaa a Tpyciatt.

MMOOTO .A vaxxa ..yoTpoRtTn6:anTogam pplaannsionamvaloutaa DOW*.
o..noOTb npouanoaaTna nyclo'..panciTm won yrsax no3nOmpnwnON00..20

R;t7r:;ekV,s,



Pamom 0 3P2n x 9 3P30 °Plains.

JlOpoxonmq, moympaanaumuopakom. $70 °Ana x Taxes

pakoTa, TOXIXO 02p3" — TrooAnaamanoma Ann orponsdra aaTommum
-	 ========

oarmAom a "31'3'!'—.° odunlaim,
===Z.1.133,.

BOO doonoktiactx — 1300 :kt. t

odmma-no9 — 5,090 kr. —

-.	 In	

v

-noc , iapmmnOro aapnna — . 612 kr. •	 — no° doono
)nqaoTx '-1.1.80 Kr.

Odmmo AOHHUO : ( odexx pekoT)

Axamorp doo13o4 n.acTx r 850 .mm.

Axamorp no monTPXpymM°my yToxmaxxm — 612 Uu.

°puma ckopooTI.—	 moTpon/cox.

B. = 1470 ; ) Tkra	 • • AB vtraTesa = 79 T OKH
146 = 1/10; ) X.PRO. Tnopoorb, = 690 ..mjeox.

) lapomm nonoTa . -7— 80 enkymA. (8011).
- BOO TOUBBBa ••• 1.670 Rr.

Ilo;yoTpottoTny doonaM RAM, aliamorXnma 311.

RonoTpykTxnxo InikoTa OOCTORT113 Ankx nacTok. HazAam xamopa

B,AAOTOABZOT: MO °Oda nxxximpxneekym Tpydy, a Tpomm udimpxpy*.:

mmmx yorOmmoXmmmX( WE XBOOTOBOA mamopm pans uoTtoro

pymmoro yTommokxm:nmnanumoT odTokaionB.) •

XamAam mamopa,XmooT no 2 ellyTpoakblx pow* : Ama oOomallokka:

o kopeAumm Asxmok nopoxoma#koa, # gopexoAxxam 1 poanonum

6domom knootobbiatamopm. AAM,Oxkdagkx: napaAa n 000lookaAiipon.;.

Hnolulm kamAam XaMapa HMOOT- n1m4arm* k Aopiaiemb.

..H .AopiceTamkpakpoumaoToa nOiOnnamOxvons 

m emmlam Ogy° 147. MUoutwOmmiOr*APEIY9 0136P0Tm46410444aAeabbi..
y	 IC!' 7 ,41	 : 	 .7 •

"3132'14 , maxlkomb LanoTa 26 km.	 )n3T3r— Aansnom — 32,5 km,

)	 odumn no° — 4.970mr,

)	 — =nap, — 10.300 mm.

=ma 9.400 .mm. •(9,4 moTpa)



nOVCX0AHMR OAHODDOMORRO ananoTca conabnmm A040M roaonnott

kamopiA.

Com:coat daox SMOOT 12 cpnca, •HEIMOHOURIAX R OCR paX01121

g naocaocTax 

Ana conaa XXOMT aoraymxx.aaa 06cononoxxa padon: anmraToaa

, HO 314MHOM X MOTHOM pozxmo.
Conaonott 6aox xnocTonoit namopm COOTOXT X3 r- 001102 -- 6

-nopoOopmitamx x °Alio norrpoa*noc,.mmemnieo oaraymxy,
.	 „

Ocaaciox DTXX 00110X napasoatiam (pax Poxema. B 3OMHOg 480TX
4HOOTOHOM 4amep1I yxpenacuu tHSTOREITORb MOOTb xopacTel..

xaxaott kamopc nomoupoTda ttei.mpox mulct:TINA Oapaa xa

nopoxa maim "PHACH-0" .

- mosolccmaxa - 58%;A ) i° roixama - 2.283°4.
ad )xxTporminxpma 16wp	 TORAOCMICOCTb 7'0,87 Kicaar 

rp.
- ImpoAxraxxoaL - 15,3% ) Cxxa nopoxo - 8.500 xr

amixTporanyoa - 4%	 W = 990 a/ir.
- uompaaxT - 3%	 ) (Ix= 845 Imaabcr.

13030JIHR	 1%	 )
) 0TanaapTin4 paximinal

(CaCO3 ) -MO	
.1) xmhyabc - 50' = . 221 xr co4/Kr,A	 1%

- oxvich onmago (Pb0)14- 1901
•

B nonopcmiox comcxxx adzaaa'mamna MOOT notmoodpaonylo oppuy

6 . 1camqsom: Cym4apautt floe nopoxóno:o aapaAa'm 1:670 xr.

anyx xamopai (8 waniox x 2(%.7 100.

Aaa n0cnn140n0axa oxyzaT Ano napocne5X, yoTalionaoparao n

'nopeAnom aluntio roaonmon xamopk.
^C^".JI,a1 3P2	 axxxxtt pommt oT '1 -409 AO y Y-;

a0Taxtt poaxm oT I "-10° .104.40°0.

omond	 OT. 1, 1 *40g AO41006
XOTHX4	 OT H-le A0.44e(4-

TOM AODSOHX 7040 BITio4

A04044: Vara rrp t +40 ft 183..

#:186.'1!:."..

1014Y.3araYF44t

4,144O646.0nOi4

3arjzywOE04:

:



PaxoTa 31-2. • ("tnamH').

• wmooT nop0x0no4 ADMPATCAL4 PaHOTa MOOT liklAxamidepHym

600nym caoTsolAmicTI,Horopon nponpulaoT AxamosT pahoTHo2

Palca73. 000TouT : Ha . 6o0lio1 1 paKOTHoff gam!.	 XAA oTa6sum3aOl1K . •

Ha liOXOTO oHa mmool, onttpomm.

.Booltiaa. %/p.m. !. 14M0OT.ONOWIELDBILWQ.13pND4TOXBUMG yoTponeVaa.

'13EIROTIVIR. WICTL MMOCT AnviraTozE,, mcripnammoil Ana paxoTHmo

immOpla C oonaoHinos OxoHnto-li aapnAaMH. B HazAoll paHoTlio2

.1c4146O HHOoTOg.nopoxonoR aapaA, pooTompla Ha 41 mamox ono-
- OBSSMOR	 • -

quamhxotypopmu0 nHyrpovm , HaHazom . (i3coro 8 ulamox). -
11b./ckj icamopamm HudoToo IlopoxoAHoft npomaErrovuun dzolc oonan,

: =Tolima NUOMT HaltX0H 110 . 0THOMOMM IC npuoaLHon ocx palcom.
.81. 14 comae 0600VOUNDAMTAIPOB0p6411BaHlete palsoTm
ynaorxo TPUORTODMA6 . 1i.pomo az. Oro paHeTa =Aymara. nponopalm-
nalnio • .mpH APPOLOHMX no DPIRTOOOtt HanliansHoule$ Hy2KO13OR yoTaHonlol.:

0xli4 aeAlloro 6.11OH AnmraTo7H Ho mitre= Halisolla no OTHOMOHNIO

Up0A0317HOPrOOM.
• ;

Aza nuonzameH9lixx aapHAon HudoTon Aaa eocnnamelaltoma TWU
1

N ar: ., 1000" ( 110'1:sr. nopoxaJ:1 Hamom poonzam6Hinefie)...
•

HepcAana minyAsOa fox°. Ha bOolmaHoHmokm OT nyolonon„
A	 !

YOTPIODICX OQYAOCT/WTOR WICTOMOR DOOIMMOHORKR yoTalionlat gopoa

IINDQhFiTP0104 THrla nun..4(.1“, cHOHI:xponaanuo y Alla EaHopm Anxra-
.	 !	 y	 1

• Toza;-paliom.	 AnkiraTom, pano .41 MOZOT padoTarl, Ha XOTHOM 11
i,

axmliöm poammax.

N•
Oomonlimb . AaHald raxam "3P3" .

1.:Kandifp2aRO. TH0tt Ham%	 • 612 mt.

-8.1!;:pdiu,g4494a.aHoim
2.:A.gimalladclonoti:tiaoTH

.	 -44::?g::::
44 :. -1-O5'1.0441.44W -b4P.::n0pOxOnorp *1pH*	 .1..67.0 xr.:, .

5. -4. 1141101144a4na'paxor*, :-	 10,3. ti?tii-,:,
Beid6Oii" ,...s1 iiti&rm	 .	 : 1 1 ..8., ..ii„: .•.:.	 .	 .	 ,	 .	 .	 .	 •	 .

1400:4.000st(40 004*84i1 000inP40441m41004(
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