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Observations of Barium Luminescent Clouds
Using Explosive Shaped Charges

Junji NAKAMURA*

Abstract: Several rocket experiments were performed in England, USA and
Canada which aimed at the observation of electric and magnetic fields using barium
shaped charges. This report describes the developments of barium shaped charge
technique in Japan for the purpose of field line tracing experiments in the near future
at Syowa Station by means of S-510 type rocket.

PETN/EPON type shaped charges were first tested. In that case the initial
velocity of barium jet was 4 km/s and the spreading angle was 5°. Baratol/composi-
tion B type shaped charges were tested next. The initial velocity of barium jet was
8.9 km/s and the spreading angle was 1°. Judging from the result of the K-9M-66
rocket experiment, it is desirable to increase the quantity of barium liner from 0.3
mole to 1.5 mole and to decrease the total angle of liner cone from 90° to 30°.

BE: &£RB-YY) Y254 F—%, shaped charge (BRHEEK) ko To=v b &
LUBRBEORITHISH L, BERCHALBATIe rv P EBIL, ThE Tl ¥
VA, 729, AFFTHITHLRTELH, HMAETSHC shaped charge DEY
FRFTUS, T IFERBREE I 35\~ T S-510 El e 5 o i X DB OB 5 5HE
TH5.

£ 1 kBAFKES <11 PETN/EPON % shaped charge #fiv,, Y=y F O HEE
4kmfs, OANYDOEFA 5° L) ERE . & 2 kES ClT Baratol/composition
B % shaped charge % i\, #FEE 8.9km/s, OAMNY DEMA 1° L\ 5 —50 BEE
RELE. Uil KOM-66 SHICX 55 A P ERERIC LU, B+
W2, SHBIAF—BR 032400 15 sArEE LY, T4 F7—-2TEADL
90° 725 30° LETE, XHKFA F— DOV TH KA TALEND 5.

1. Ba Shaped Charge iz X % FEEk
&8 v A5 A —% shaped charge (RUERI) 1KLo Ty =y MRICEBEEOKR
FRIZEH L, BRLEBALBHEIT Sy » VEBIL, TTEAFVA, 72V H, HFET

* MR KFEEHEBEFTYEF#%E. Institute of Physics, College of General Education, University of
Tokyo, 8-1, Komaba 3-chome, Meguro-ku, Tokyo 153.
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BRI h, BEEHIh TS,
19694 HUNTER et al. (1969) M RE Lic Ba XM la DX 53 DT, EE LEEERL
OUNFHEIERE 2 F 2RBEEE 1O 0, K1bo k> CFREHRE I FEMAEROEE
FAF—DEHRETTHE, EBIBBMLU UMLK B, SLEFARVWLL A+ VR

(a)

Fuse+Detonator,Booster,Explosive charge

i _____<‘;

Conical metal liner

(b)

Slug / .
Detonation wave

B 1 FREEOIEEIEE (HUNTER erf al., 1969)
a) 1@RAT
b) SFEERE LM - BR+
Fig. 1. Principles of the shaped charge operation (HUNTER et al., 1969).
a) Before operation.
b) During operation with liner collapsing.
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B 2 19714810818 H » Ba EEEEBIC 31} 5 BHEDHIAVELE L FEEE ORFHRINZEL.
T2 L, BALAEROREEEMBE T E POGO 10/68 i< & Nk €F L icik
o> TILERDOBE 200 km EHF LIcDOTHS. MERTOMBEIZL S—HKL
TV BHNRIIEBAR L ZisTz L2 TE S (WESCOTT et al., 1974).

Fig. 2. Geographic latitude and longitude versus time for the intersection of Ba cloud
with 200 km altitude surface in the northern hemisphere (October 18, 1971 experi-
ment). Both northern and southern hemisphere points were transferred to datum
surface by the POGO 10/68 field model. Generally good agreement of north and
south points indicates that field lines were equipotentials (WESCOTT et al., 1974).
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B 3 1971105190 KBRIC 1T 5 Ba REEOK 2 & ARARMOELOBR. AR
KT AHMEBO—FIRETIIVWIE TR L. 20X SR EZRE
FROBIRVRRILSLBBETH LN Lk, BIEIEBAL Lol io WiE
#1CH % (WESCOTT et al., 1974).

Fig. 3. Intersection of Ba cloud (October 19, 1971 experiment). North and south drifts in
longitude show a generally good agreement, but there is a significant difference in
latitudinal drifts. Such drifts indicate that the plasma could not have remained
in alignment with magnetic field line configuration and the field lines could not have
been equipotentials (WESCOTT et al., 1974).

IR L, Y= P RBE- THOENICTEITIC, 8-16km/s L\ EETHE IR, Li-
235 T, k%2 300 km £ TR ICIN > TEHIC Ba #E@Ere 5L, Ba 14 vz y

MIMPERO LR E THY, HFT*r 2 - PV ERSBDEY, KB b0RIME 2T
T Ball D 4554 A R TE LR B Z LTl 5.

WESCOTT et al. (1974) (X 52D L 5 nERBRO 1 FIIK 2 LK 3 1WRTHED TH .
D% Ba plasma (3 IRICEEBLBERDOCD, EXB DFRICBE TS, TOEE V
226 E #RDDHZ ENTEDH, E ORBNELZRAN 210y, B URE CHET 545
23BHAHDT, ThbDRTIIALFIROFE 200 km Bk LIEXEOMEI/REI LTV 5.
— BRI IEEMLEELONSDOT, 20X 5 Etm¥R KIS E 3% L&
WORERMPMBON B ENE VD, BCRK3DO IS CHYERTIL- &Y E 2 REKD,
KEIJLTImV, HEIZLTA? DENRLRIALDH D, ZOHFRTEILHAMS
MrEBARELEL D X T&EV. COEROTHRIHT 3 BEIIHBERIZE - 7 #
7T, Kpindex 1% 0 ThbH, IHLKLEHEE= = - OEUHKERIBHEFAOETHERIHLT
T 5.5x104 fifce THAHZ EHRRLT W, 2D X 5 IREE TR % DIXPESED X
SWHELDT LI TEILNDTHAS.
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197243 § 7 B 0659 UT (=X) i — » 5 L2820 L=6.6 DRI ITIH - T Ba RN
Z5E i (WESCOTT ef al., 1975). = ® Oosik EER 12 Y D Eb e Ba REEDOME L
FHAAIRKARTED T, »7y FESETH B Poker Flat 12 v = e — v v ML
v— & —, College Zi; I5t=4£K» 2 5, Ft. Yukon 1z VLF %{Z#£, Rattlesnake Peak 1
YEZY52, % 7- Barter &, Ester Dome, Johnston &, New Zealand Zi12i3 TV # 2 543
Wi INtc., ZOER, 1 & 21T Rattlesnake Peak T3 Ba R4 EM ORI TR - TH
38000 km Bt 7 P iz T Ba BREOKRHBITEII L T\ 5.

X TZ D Oosik D FII0FFAT I, HFRLREOMIA D SSC 2i45% - THD,
PRI <HME, < 512 0300 UT BHiix 1000 7 © negative bay 3@l Shic. Lizadio
T Ba BXRE2MESL I 0700 UT XS x 5 ERORBEHICYSL D, RO FHE L=4.2 D
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Fig. 4. A composite illustration of the geometry of the Oosik field line and the location
of some of the observation sites for the experiment. Heavy part of the field line
is the portion traced out by imaging observations of the barium jet (WESCOTT et al.,
1975).
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3 123 ring current 2N Tz LS. LALKS IKESH 5 X 5 1T College Tl
CORZNTITHRRIIEERTH Y, REHFBIINEEEA L 0718 UT 12§)d TKERE S 400 1
BEZIEL substorm DiEE ok &R LTW5, F LT D substorm (4l DFRIFT D
RMEEBELTLEZHLDOTRNMNRID THDZ L3 h->T\b. X613 College DEF
hASERETH HH, LOMBIIEETHIE L TRHKEITY (X+H174) BEE C#E»am
KA —eSBREORCEN T2, X+BSELGZICH»—T viIRELD, X+194 L19
DAOH ORI DIERISH -7 ViRA—= T (F—w F0OJLDF) 13, Ba EAEZEHL
i) - TV B DD bh b.

100¥
™ 030 . 0700 o730 /J\T/\
0, , —
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008!
COLLEGE MARCH 7,1972 «

B 5 Oosik 1) v ARKEEROFEE D College sl »BEREIET OLEH
(WESCOTT et al., 1975)

Fig. 5. Rapid run magnetogram data from College in the interval of the Oosik barium
injection (WESCOTT et al., 1975).

X+15:20 16:40 17:00 17:20 17:40

18:00 19:00 19:40

B 6 College ickiTneKH 2 T8k X itrr v F RELTCHY, BHFIX X L0
DHEBERLTS. FEAOFEHMKEI4BTHH, BRAAL1LE, BIHR
DAL 2IOSBBEIATHS. EEREROHENL, BE 100 km HmHATHREIEH
7o) Y ARKEORSBALMIBXRLTCV S, HREDO2ZETEIF—2 325
BAREEXR LB T35 (WESCOTT et al., 1975).

Fig. 6. College all sky camera data. X is the release time, and the exposure of each frame
was 4s. The frames are printed with magnetic north up and magnetic east to
the right. The small circle in each frame indicates the 100 km foot point of the
field line corresponding to the brightest part of the observed barium cloud. The
last two frames show the spiral structure of the aurora (WESCOTT et al., 1975).
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—%, Ba 12 X+160 % CREHCBE LTV, Thbb, BRERERETH-
By, X+1973 408 LI 3P0 CBE), Tihbd E Rit@mE bihot. 2habr—m 313 E
DH B DT, BRA =" F Pz y FPREIDPNB XS, FEDCER E 1EDH
MERHINTVWDE LW D, IHEA—r FOERLOMEXHEY 58 E OfEHIRE
bHTKEL, 200mV/m 2bET 5. Zhudt— e 70JLBIcABR A 6X1012 C/m? BE
TeEoTWAEWIFTRIL D, FRIBOML POGO 10/68 DFHfEI bR Stk
TWAHY, ZOHIF —r SItE T8X102A/mBEOEBHRA LA X WHh T35 &R
ETH LRI - TEHBAINS.

1973511 0H ANFHEE Skylab o RFRFEI12AD Skylab f 1TisiF % Ba EHEER
(WESCOTT et al., 1976 a, b) Td A2 fThh, K&+ — =5 D0HE, BRIIEM ok
FrmTo e, FROI T vRA—r SOHFEZOIE T 0.2 A/m BEOEHBEHA
EmFfh TR ORIE L L.

Z DX 51z Ba shaped charge DERICY » TELIZBHERE L LT, kDX > EA
NEZ bhb.

1D BREE OV CBEEE KT 2R OO RE.

2) ThLOMEDERDOKE X LHMA.

3) +—r 7 LEHLENR, @R EDOBR.

4) Baplasma »RESE R\ LEEEE L OHIEIER.

2. PrEICEKT S Ba Shaped Charge »B%
bﬁ@K%VT%wﬂﬁu%&@@%%ﬁbtﬁvv#%%n—ﬂfﬁA%@%%%ﬁo
T&EFe.

21. % 1RBAREER (197745)

COBEOMBEML () REBE L > TFEEHRERXFLZ &, Q) BE1ESB Y ¥
APDFE 39 km/s D 2E LB L, () BHICH X HEB) v 271 F—%fEBHE
L, @) 27 A= YHBRRIo TSIV Y AT FIA=DY =y FHSHSh 2BE, EANTE
BRIAZNZE, (5) EEHTH, KA2LY =y P OESE TRERBROTHIS
L. (6) HRVURERE ey, FORECHL, HOREEDOD DB LEThHT2. ThD
D RIS LTITTFIIIE T D & 5 il EH % fF o fo. ZhIT oW TRERERE THBR %
fTol Ry, 77 X~OBWEE 4km/s L, 477 X<D0AHH ) DEAMN
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® vasri:voEsk
Fig. 7. Tested barium shaped charge.

@ Ba liner. ® PETN/EPON explosive.
@ Plane wave generating shaped charge (PETN|EPON + nitrocellulose).
@ Fuse|detonator. ® Aluminium packing.

® Duralumin case.

5° P EROARDFHOBRIEE bR ot SHICAY VAT F 1L, =Fix
e —RXRDOBFERNTH DD Ry 2 T2 —F 4 VI %Toteh, 1-38MEB &)@ Ba
RACEINGEEIN D2 LAV Lie, ZoRRIFEERE Vv RORHITR+HTH-
ek, RBRMOEBRIVNIBECANELFRREZELOND (FF, 1977).

22. F2REAREER (1978%F)
221 SEEiEL R
1978F A - CETHRBR/BER LV v XZIEHBATT 2 Y » Los Alamos THOER % &

% 1 Baratol ¢ &t
Table 1. Mixing ratio of baratol.

Distribution of
TNT BaN BaN grain size (%)
Sample number 204 48# 1004 1504 Pouring results
(%) (%) | | | |
48 100 150 200

1 25 75 0 60 40 0 No fluidity
2 [ 25 75 f 0 S0 50 0 Impossible to pouring
3 25 75 11 41 24 24 Difficult to pouring
4 30 70 | 11 41 24 24 Separable
5 ‘ 28 72 j 11 4 24 24 Good
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T, EEBIE L LT baratol ¥{ERT 543 The. 7oL, baratol 13% 11273 &
SIAD 1 D>THLMR~ Y 7 4 (855 BaN) OWE LBEALARE CERE L. Tieb
H No. 1 38 Tik BaN ORI FAH <, F o e MBS s o e, No. 2 I\ Thigk
TENED Te S BIEREE TH o 72, No. 3 TE S IThBIETED, A s —AfEEIELSR
MTixiehote. —F No.4 DX iz TNT DRESFHREYKEL T 5 EHEEIIH T,
BaN L ORI BEOEHmA RNz, #F No. 5 D X 5 ik Cifio L o B bh .
WITEEEE L LTIt composition B # i\ 7. =t & baratol DERAEZRIZTFE 2D
BOTHY, KWW FEHE VY ADEHE LI LTWAHE LMD DA, TORIEE
® 2 BEEEORERIEM

Table 2. Measured detonation velocities of shaped charge.

Detonation Mean . . .
%g:‘r’eg Density velocity velocity M1x1(n7§)ratlo
8 (m/s) (m/s)
Composition ;Z;g RDX 58
P 1.64 7650 TNT 39
B 7692 WAX 3
7652
4760 TNT 28
4690 204— 484 11%
Baratol 2.33 4700 48 —100 41
4734 Ba(NOo): 72 109 —150 24
4
660 150 —200 24

BRSWRTEY T BE S0mm A4 vE 4y 7ORIEA F VL LR BB TS
R E A e R 2= > TRDAIDTHS. Baratol DFE, 7 ) —ALLEER
KTERWVWDT, 7—A%— L L Tcomposition B X\ iz, 7o LRIEE DHEIX 36 mm
TLnTel, T EITREOIE 80 mm DB AT LIEBEIVN S DT D AIRERE B . 2D
PR 9 1R THE T, REBE L v EOoh 5 FEERREO FEEDONE Y 8 A T ¥
MBI TERBRPTFESE TEMB L.
—RIC2EHOMBBE X TV EERE: 2 1F 554, K9 123\ T baratol gD
RbFFEOEMICELRMIAE LS DL 5MAEEA a ¥y 35, FhITIL baratol
DIEES Vs, composition B DIEES Ve LT 5 & &

sin = Vs
Ve
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G199
acetyl plate 799,
LI Fe (A
a) r64 = | ! 364
/6 /r‘f" 7 4 6
73 ~ e

AT / , 50 —k—ho

(6?@/%‘) Frn) CompB Bamm- |
“““\“"’%\ \ f((( f%
b) =

k—40—4%%—40 —k 50

8 BREAEEE
a) Composition B D1EEHIE
b) Baratol DIEEAIE
Fig. 8. Principles of measuring the detonation velocities.
a) Detonation velocity for composition B.
b) Detonation velocity for baratol.
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= 9 FEE R %% shaped charge RA{EH
Fig. 9. Testing apparatus for shaped charge generating the plane detonation wave.
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No. 69. 19807 Shaped Chargs 1z X 3 Ba B¥%E0HI 213
NWAKEEL, SHEHEYEEMREST 5). Shaped charge D#FE 12, EEEE 75 mm *fFTT
XD DD 2D 7L I WHAEM LTS, BEESRI O XX HIKET 2L XX HA
DEFIIBLEMINBR L HDT, ThELLT 7 VAEIEIEL., ZOXERY
v MR LTEER LY 4 4 Al - WERSRBIRIOCRTED Th 5. E0a iz com-
position B #¢IF X AAWVIBE T, UARAMEROEREET TS, 20 L &R XX H
DHRLEIX VI L, Z OXRIREH L3BCABIR Ak - TT. ZOFBR XX
BIZEDLERLAY » PERALTEAITSE, RlI0anlk 5> K EHZH Lk 5. KIOb X
composition B+baratol DFEF v v X ¥V a=38° Tty b LEBA THD. TDOLEE
Hi®R CREN AL TN I EKI B L, FRELD E TS TS, Tibd
EREIMEATH B, KB ETOXRBRIEAE» LOBELX TH - T, HIE UIBIFREA L.

K10 a TZhdiie\W Ol FE LR L CEOHBELE B L Lic 2% TH 5. K10c i com-
position B+baratol D L v X T a=36° T LBETH 5. ItkHTHIIME Th H085F
HE MEORAC EHRLTWA., DX 5 ERBERC I, BIFLESL D, EEOH

(a) (b) (c)

mm

A

//u.d

> B (Lime)
10 FHEOFHERMED HOREFE
(a) Composition B D ZDBE ; FEX
(b) Composition B-+baratol ® F$EER «=38° OHBE ; WEIXM
(c) Composition B+baratol D FISEEER a=36" DFA ; FEITHT 2 icM.
Fig. 10. High speed photograph determining the curvature of wave front.
(a) The case of composition B only: Wave front is convex.
(b) The case of composition B-+baratol, base angle of cone a=38°: Wave front
is concave.

(c) The case of composition B+ baratol, base angle of cone a=36°: Wave front
is slightly concave.
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[30 35 40 %5
—X(°)
Convex

-ogl-

BJ11 Shaped charge DFISEER o & HBFRFH ¢ L OBk, ## L ¢t XER 75mm 0
# XX &2 E oMo EL R8T 5 R,

Fig. 11. Relation between a and t. T corresponds to the time interval when convex or
concave wave front passes through the circular plane XX’ of 75 mm diameter.

Ferrb b PREIIFMSEERA o KT TIEREI D EVBELD Liss o, KK
SRR o, M EREREETERICEITS XX BOEHRIHEERM ¢ %L o3 0T,
Ihhb a=34° DL XRIHBEOFEED N ENEGE IS, X CTHEI AT
EEHMBTER TERRIT T a=34° 7t HUNT 34°+1° DEBRZIT\ a=34° O k X524 1F
HREEI O SN 5 & &R Lic. 753 baratol Dt} iz amatol # H\ 7L 447
27, REDEREIREETH - 1.
222 ANV Y ASAF—OE LBhfh

@S ) v AOFEMIER 22mm OMETH 5. PR OMEREO LT 7 EAFIA L CIE
WEHERE 21T\, REANZAME 60 mm, 2T/ 90° ONI120 X 57 Ba 54 >+ —%{EHD
THHH, MI3an X512 F10r v 7 VA THER 60 mm ORI LAE, $MEAHA T
MOBE 2 Tolc bl h, RLIOMTEIK EWDERIEL, RELL. £ T
13b D X 5 IHEHER 35 mm OFgERIC L, EYREET-cL b, SERHICH

w 4
5| | aply 3R
60¢
‘\L v [Ba] (49. 9%)
Co
kjo-sk—30,— fue o0

E12 rhZeFigE Ba 5 1 > —. TR 68 g (0.5 mole)
Fig. 12. Hollow cone of barium metal liner which weight is 68 g (0.5 mole).
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R13 Ba 51 -5 7 vAIMTIOBRE
Fig. 13. Schematic diagram of barium liner’s press processing.

B cEnEE U, 13 c REEFEOMIE 2 I €503 ) TR 45 mm O [
DHIFELICLZ A, NIVLEALRRXVENRIAE U, MI3d TlX7 AT v AE AR Tl
R TI0°C DEEY v sk 750°C ¥ Tz L, %aEk% No. 7 £ENCH LRAAKS, Bbh
4 F = EHDTH AL, REIEKTH-7c. 7 Ba DFMEKERE TH 5 220°C %
YLEEH D 230°C T THBD 5%, HEitE LLTHRIB a<c DEhABFIETAHE L1
TEighote. KR, Rl3e DX 5, MIBEL s T 5B CERESRY
HWoHL, No.4 & No.7 0LHETHA, 500 v VA TEER BB) OMM40+ vin
ATRETHCLRLY, BEMEOHO LOMREBOR.

RV Y AT F—DOBFMIE L LTHHRD X 5 1o 2%y 7 WD Tid 2 B8R TRk
PRILEDZENVALILIRSTDT, TORIEI = —7 4 ¥V I/HRE2RAAR, ROT
ATIEHEAERZE. Tihbb, TTRAORIEAY v 20HEEMTHZ LTk,
SA>F—FKMmMT BaC, BiERTES. 2L, ZhREFTTIBEBACIE D TAS37 4, vy
7 AT B, L LTRTHMEPIRE TR T o 7DADTEEERDBD T, BAKLEF
YU VEBREABRERBE, BHELTHVWTIY—A =LA 2BENL, v—AE—A2—F
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VIETY., ZDEIHLWRATT 4 VT 7 RAERNT A ThbbI14F—Dkic BaC, #
@-A§74yvyyx—y—»w—»-xﬁ74yvy;x@4§:~%47ﬁ%ﬁ5:
LIk 5T, A0 Y ADEMICH LTE o7 Rhte s 17— %{EBC LA TR

223, ¥®HETAL ‘

BN COME 7 2 it vie Ba RIFMOBERIKI4ACR BN X 51, KIM-66 2%
WWEH LD EFR—THY, A F—DEZN3Smm D AL, Smm D B ¥ 2%
FChote. A BEHIL I mAOKROFIRIPE 45° Ty b L, KHOEEIZED
5 100 8 &K A BT e, o

EROERE, A, B mMLLEHRTF ChHote. HHEZNI Ba 54 F—BEED DY
L EKHOMENT LRIE L, 30 m (2 KRG 2 o o, BaBO b7 A B
TIX1HS00 - FOEE 16 mm A——D2 ZFHTTTREEYKRT L, FiEgH®E
EARDDZ LR TEehofe. 1278 Skmfs X D@ ool EMWE BT THDH. L
UBRTIRS00Z $/502 ¥ HE THREIC Ba Uuy b HBHT HC L25TE, Thi
LRDIY =y FOFEIL 89km/s. THote, HFHFED 55, A HDEMHITDONT
i, WIhh 1° BRI E DRI R ot THISR L, AL A B2M45° 10, B M

Baratol
ComP.B

Ba Comp.
Z

Acetyl

Steel
Al

14 K-9M-66 SHEHEHA Ba MoOig# L Ba B bURHR L v —HERRKRL
Fig. 14. Schematic diagram of barium shaped charge and magnetic aspect meter in
the K-9M-66 rocket.
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43°+1° CHBF ISP BMOEY L Th T .

3. KOM-66 5o v M EE

1413, K-9M-66 SHic3s\F 5 Ba MOEERA AR THOT, vi y MK LBEOH
12 30° VTS, myy MIRL: 5, Mg 80° 2ALRKAE YRS V2, va Ve
75 DT, WADHENIMA 41° TH->Th, BWOMAHNFEH Az E WL EHDT
B\, Ba BORIITFOENISETIERSE v — 2RO T bR TR D, vV —DFH[A
DS, TOMBEOWIMEOFANTHK L 5° DRI VS L, x4 <=—0fE % T Ba 3O K
fTboh s, LZATBaMAMERT L, BHEIBEHL, ZOBA LI CH LEAHRICR
BT 50T, MR-V =248 EHI3085C Ba BEEKZEFRE~SDVEEL, S0m
DEREEAYN Az S L. i BaHOEEATFRBE Y KW avd, 200BIKE v+ —%
FEIRTH, WARCTHETIiebish oy, BEMCHORKEIT5 L5y P L
7.

K-9M-66 £ 1319794 1 230 JSTI806, KIEFEE —9° D&M DZT @b - T
bEFORh., Z0 L% 300 km O ERITIIVEREHLD T, fELNIC Ba 1+ VIXE
N, Ball4554 A MER 2 RT 525 M2, Bl ET8, WIsIo/UinEohk
BRAR QLT CIc#@E, SEET CEETRE CE 2RB ThH- 1o, X+3108 1282 R
FrbE) eI, X+3408 0 L20BMME v — BRI LR LT, L2560, 7
Vy v g VORI INEL Botcicdd, D208t Ba MO IBIZ—K T
e, X360 EE 316 km THAXAKEh, Y=y MIBEIRLH 40° 2icTHRA
HH &, 0BT 2y MIEEITHEL, BAEAYY 5 E TRELKr 12, &
BORBRITOWTIBIEF LS EHFToH 2.

RED =7y PERETIE, D7 LIWR v —OEERRFH 20D ITOIEL, e
NY) T AED 03 =AML LS TAICHEEBELLY L, 547 —D&EAY 30° ¥ THELIELY, !
SE&Ts Ba BREEHEHE TH 5.

4. WM #co Ba Shaped Charge EEx
MRt v —F TEHELEEH 20kg © Ba shaped charge (¥ =4, + & LT S-510 & %
FIFA L, &E 250 km L kT release +5. RHEHMEAIKBEEN —8°~—12° OB
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