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Report of the Sounding Rocket Experiment at Syowa Station, 1970-1973

Masaru Avukawa*, Takeo Hirasawa*, Susumu KoxuBun** and Masami Ose¥**

Abstract: The rocket launching facilities were inaugurated in 1969 and
completed in 1971 at Syowa Station (60°00/S, 39°35’E: geomagnetic lat. 69, 6°
S, long. 77.1°E). In the rocket range, about 500 m south-west of the main
base of Syowa, there are three buildings, namely a propellant magazine (10. 4
x 6.0 m), a radar-telemeter hut (14.4x6 m) and an assembly shop (12x7.6
m) connected with a turntable. A turntable (8 m in diameter) in the center
of the launching platform is at the same level as the floor of the assembly
shop. A rocket carriage can be moved on rails from the assembly shop onto
the launching turntable. Rotation of the turntable and movement of the
launcher are remote-controlled. An iron-grating box covered with a vinyl
sheet is attached to the launcher for keeping the rocket warm. The box is
air-conditioned. The rocket is assembled and tested in the assembly shop
and transferred to the turntable. The whole launching system is capable of
firing a rocket with a diameter up to 350 mm.

A radar-telemeter system and the igniter and timer controlers are in-
stalled in the radar-telemeter hut. A radar-tracking system with a power of
10 kW is used to measure the azimuth angle, the “elevation angle, and the
direct range, as well as to record telemeter signals in two channels transmit-
ted by PPM modulation. The receiving frequency of the telemeter system
is 290 MHz and the data in 12 channels is recorded. The control system
consists of an ignition controller, a timer controller, and a probe controller.
These control systems were designed to be operated by a limited number of
technicians. .

There are two types of single-stage sounding rockets, S-160JA and S-210

JA. Their specifications are as follows:
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S-160JA type S-210JA type
Diameter 160 mm Diameter 210 mm
Total length 3,890 mm Total length 5,270mm
Total weight 113 kg Total weight 260 kg
Payload 5kg Payload 20kg
Peak altitude 90km Peak altitude 130km

Butadiene solid propellant is used from the viewpoint of low temperature
characteristics. There is another type of rocket which will be used in the
future; S-310JA type (payload 40kg, peak altitude 220km). These rockets
were developed by the Institute of Space and Aeronautical Science, Univer-
sity of Tokyo.

In order to fire the rockets at the moment when auroral activities begin
to show a drastic increase at the onset of an auroral substorm, some con-
siderations were needed in the procedure of the firings in the Antarctic
severe natural environment. As a result of many considerations and trainings,
the rocket could be fired within one minute after the receiving of the in-
troduction in the rocket launching.

The ground-based observations were consolidated at Syowa Station, as-
sisting the direct measurements of physical quantities in auroras by means of
the sounding rockets. The instruments to be used in the auroral observations
are: all-sky camera (35 mm, every 10s), auroral zenith photometer (4278 A),
multicolour geomagnetic meridian scanning photometers (4278, 5577, 6300 A,
Hp), high sensitive TV camera and VHF auroral radar.

It was 10th February 1970 when the first launching of the sounding
rocket was carried out at Syowa. Since then, four S-160JA type and nine-
teen S-210JA type rockets were flown during the period of the research
program in 1970-1973. Objects of measurements were electron and ion den-
sities, electric and magnetic fields, infrared and ultra-violet emissions, energetic
paticles, X-rays and radiowave in aurora. Through the successful rocket
flights, the significant information to reveal the physical nature of auroras was
obtained. The present paper mainly reports on the progress of the research
program by means of sounding rockets at Syowa Station in 1970-1973 concern-
ing the transportation, the construction and maintenance of the launching
facilities, arrangements of the rocket firing and tracking and the obtained
results of the rocket flights.

During the period of International Magnetospheric Study (IMS, 1976-
1979), the rocket facilities will be reopened and more than twenty sounding
rockets (S-310JA and S-210JA) are scheduled to be launched from Syowa
Station.
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Table 2. Research programs for 1972 by means of sounding rockets.
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Table 5. Shocks on the rocket body in transit. (BALG)

\m B HF m I 1 7 E T H A

Ry B | I5BH [ 1696 | K168 | 7SR | 1585 | 1654 |*16 5 1| 175 1
bS e 7 BA | 0 3 0.5 3 2 2 1 6
PER(FS v 27) 0 0.5 1 0 2 1 0.8 0
ot B R 1 0 | L5 3 10 6 4 10
A 0 0 0 0 0 0 0 0.5
= m B A 1 5 3 5 12 8 3 12
% # 0.5 3 3 1 2 3 2 2
BRRELTFA L 9 5 2.5 8 16 25 9

1) * Eurisst OREEEIRA 156G O b OREE, fu, Bk £20G Ob DR {EH L.
2) F|AOMEE pp THHARAMEYRT.

% 6 vy M RKUBHARD R

Table 6. Packing of the rocket body. ( ) Wit, Net EE%RT
& % 8 B EES, W e & W %
oy b A 7 s 460 (220) [670(# ) x 685( = =) x 4200(F H )|k EERS b
B 3| umm (R) | 308 (154) 915 x 1200 x 2000
| v oW & 1 & 76 ( 26) 350  x 1000 x 1100
Ak E®E| 7R 2 (2.2) 280 x700  x 720 KIIFRD
SUK O T 1% 20 (2.0) [230 x 700 x 720 "

TR : vy oy b RGBHIBOMAEC, EBFR (EX 2lmm) #FF7cr, 2k, ~)z27%2—0
AOTYSTLEVEREE o7, Thwdz, WEFER~NTIE, &K 700mm k& el iudics
e,

Iz fotzdd, WMl ESE S U7 O~Y 27 5 —BMELEE LTEX L. X
AE LICRBESARERDOL D LG & A ERABREZB TV 5. K5 g OEEE,
E6km ¥ » b AGBEGROBSEFEMEEL RS . _
HABRDOBWBECOVTUL, ERLD, i hHERH -, LD, I HkL LD
WCEEOREROBE, 14KRBKE LT, 1SKRBRIGEVWETIRd 54, LER/INEOBRC
LT~y y MBI TES &5 AR E & oo, Tiebb, KREHBYE
BAME LT, E5EAIC—HMTLL, £H8BE TvA—%—, v—&—, BEBERL
B FBRIERINCHE Lic. COHKIIBFMCTOEEL LR IERORVL DR L.
MATOREBINL, KENBEID L, ZRARBOD HHKEEER I CENRAELH#
L. BAEC s T, BAROKAEECRE LT LEISLTV—F—T1x



12 B B o FRERS - BS 1E - KBRIESS (R

—~ 2 —BRWBATEHHEEX Lo,

5. =4, M EBRORE - KT
mYy oy MR, 10K (1969F) (T X % BYBIROERD bk % » THERERE
D—FE &I E 5 TEI. BINKE (19705F) F CrSERI AL o, Jilnfh (1971) <#H
LEIhTws. 22T, FI2KRBUEOH EiEsRic o CERER ST 5 .

5.1 S12REKICEH TS KR F MR
5.1.1. 7 — AR

FBI2ZREKTIL, WD TOXHRr 7 » MIB HFEWS ZET, 7—RARDOWTUHFREE
DB LR oo BIKRBEINBHHCIEER Lic 7 — R I3EHE L CEIER S < AT L
feh (BEIfD, 1971), ZFoOry o, VERCRERELRDZ L0 5, BEIES LW
BNCigh 7 — AR L. @R 7 -2k, =7 o FREEEDOHEMAOHEE E TH 160m %
14SQ D 3o — 74 THY, #BAEH, D 10m #ic 1.5m FHo (FX0.3mm ) iR
D 4 BT ERRE 2 AT L CHEE ¥ Tl e, o — T FIRB LTl Y b L
7o %A CTIOHBCEMBRARE Licds, 14— 2T TREOBREOD D & L1
ATEI.

5.1.9. FLA—x—%BOBRE

FUA—Z—EBIIV—F—-F VU A— 2 —~FORMCHEB LA (K1), ZOXEMEFER
TIIRDOBY TH% .

EEHAEFETT
D ZEH: ZEAEYK, 290MHz #o 1 3. AJv~<1#%H, -106dBm~—60dBm.
MEEH, 4.5dB LUF. RREIEEAEE, 360kHz~400kHz (—3dB). HAv~<a (FKiE
H#), 0.1Vrms/ch,

II) &AW EF+ v R A H, 5F +» v F 4. E5HRFBHOEEE, 7.35kHz,
10.5kHz, 14.5kHz, 22.0kHz, 30.0kHz. A%l Axv 2 (—3dB), 110Hz (7.35kHz
), 160Hz (10.5kHz f), 220Hz (14.5kHz f), 330Hz (22.0kHz ), 450Hz
(30.0kHz ). WhHEEM, 7125 —-1 (6%) D3%LT.

III) RXESRAER : Xvira—F—, BIVEWA > r 77 7 DEHKCHEX HRXIGE
BERL x SRS IOBERCHENES L LTHLDDLDTHY, ML x SRCENT
X7 -V a— XA —RBETHILDOERBLABRTAIDOTHS.



No. 52.1975) HBICKT DR 7y MRL & 5 ERRE 13

] B 113201860800t -—— 2700———+—880-4-900—
@ =2 = = S b= )
2350—=_ @] = = l‘i"@“-’ oF 050
T o= T .

E_QD--——ISDU——J ‘[ | 200—er- 800
|30 IOU

530453041080 aoak——zaoo—-r
@‘ f -
sau-r|——no § 1=

ol )

2

. AT AL Tl - T o KLY R L

<600~
II

&)

B1 v—g—-7v2—F—B0ERFEK
Fig. 1. Layout of the radar telemeter hut.

Or ¥y bBERY -8 —RAUERS v 27 @QxoRMIMIANRS v7 QU ~—&—TFEAEfTBRy —A
@rry rBRY - —%E v —&F—tS5vARVE, PIFHERN @©F4E

D1 7+ 14 # —EHI% @ x A ~ — &l Q@EH T Dby — &
OOEEA @7 v A —x~—, PRRERANL BEBRMAY — A
WHZERREE BRERAS v 7 @®PI BRAS v 7
@Fvr—2~F7 % ra—%— Q@PIEHIHE OF v A —x -5 « SRGEE
@QF v A—2~7vTrREHIEHEE Q—&HT—71 @EFRYT — I VPR TFE
@B 7y F FEHBETHRS @400/200V + 5 v A OEER (A

GELES (B) @200/100V + 5 & @F v 2 —x—3%ER AVR
@e 7y bBEAV~-%—~AVR (A) @r 7, 1 BERBLV~%~AVR (B) @r ¥ » M BRLV— &%~
@RTZFERES BEIZRERES @%g’% (A) (B)

IV) GEBEES: 7 - 7EfmEEE; 857X A1 7 2AEEREHR. 7-7
W8 1/44vF. V=n, BRIOSAVF. +5 2%, 4 +5y 2. 57— 7R, 60IPS,
30IPS, 6IPS, 3IPS, . Elscitt, 300Hz~100kHz +3dB (60IPS), 150Hz~50
kHz +3dB (30IPS), 100Hz~10kHz +3dB (6IPS), 100Hz~5kHz +3dB (3IPS).
BiRGEEM, oY GIPS). Rvirva—4— CSHAUBY, #EHrze7R) ; B
Ave /7 70REE (BRERE, Erxe /)  XREHEERES.

FUA—R—DTVFFREV—E=FT U 2= 2 —FHEAUAOED FCHEE LI (K2).
5.1.3. MAVHARZAMOBRIEE

EVARSIIFEINRBEE CREAERERORYE -1, FTEFEOMD FUHEERLTT
WV, ENOREIHESL LSL, DWW TEBRERET - . TIIERE TH B it
UORPHE L. E72, S20m 4, bhT VT 4 — LEREFTHID, PRI L -v 0D



14 B B PRS- B4 fE - KEIESE - (PR

"“/Nvf/ 67 /} \Z}/\;j}
‘ e . l,gv. . @r@/@/'
« KJf—wv///

®
[
B2 mrybevx—FHLREY
Fig. 2. Map of the rocket base at Syowa Station.
D11 ®, @FEHBBEAURT v 7> @QU—a—RAzx—Fy bE—-1
® R EHET ®FvA—2~7v7F+  @RT E ®avim—nbeya—
Ov—-x—-7v7F Ot 7 —= ORHE @RS
BF2~Y H—t @7 — A ®, ® @7—A7r—7n

MO0 %RTotc. RIS ETT - a% 5| E EFHEERER, RRBL2MEML I LT .
COBEYO=T e v LEEMECE) bhb L5, =7 e VIRAINEEEYID [T,
5.1.4. v—%— . FUA—x-FHEE , .
Fuva—sa—ZE%EE Pl B Tva—x— 7T FREBEHEEE 24 ~-F
g 7T v A—x—3LE, AVR E2HAREL, MEOADKAMIEYRD FFk. 24
~— B LA I A 2D = R g vRITG, &4 < —FHBTLIFEHELEST
EHLOCERBBLA T . BRHFHBEEFEABMLORERF v — ¥ + —CBEERELDH
o7, BRI BT T, ZhEBERLL.
C5.1.5. r—TFABEM BIMEE o

MVTRABREL V- —TFT v A— 2 -ZHOEREYr - 7VBRCE LT, EROKD, #E
Ple i) fERE IV REETH o 7. T, BROEDALIEETIE, BLic L3S
LTWhicie®, 5 2 &3 TET, ERETE 12RCABIL b v vy FHBDAKR BT 7.



No. 52. 1975) BBICkT bR v MRU & 5 ERBE 15

FVvA-2—FEMORIC Y - F—BERL -4y b £—=n (10m), BEEEEETHE-
A (Sm) #EFRLL.
5.1.6. RIZHEDORAIE

FELTWer sy » PR F— A0BRRE L S ic®d, Ax v A hoEEESRYE
B RETAHEE LT REBEORFZTok. L7V /A2 ITLT, #EED, F
VF =T — 2D LACERTEA L OBREE (L7 v /A ImBCBEHELTI VF 4
—DORILZMEY, FoOFBE=-1LE2KH, AMIIERHEO % 7 b Kiis SBHI
TR D AL &BRME Lichs, CHIAHIERS, FHCHRNRD 1. '

¥, o ORBEL, W 1m ATHED S-160JA-3 SOERIER Lick 2 b, 7 v
AR ETOPRAAE. KL LT, 7 v— AR R L. FORE, L
DERTIR 2L MBERLERT LI ENTEL. EBROTS EFRHZ KT 2 RBRERNED,
} L OREEN O KBE(LOFIE X 3 1R T

3 4 5 3

: AR S S
: =8 !] .,
(C : f— 182136 5}-136|

[43)
5
5
0]
Q.
£
K
0 o
30 0
2o 05h23m
Augd , Aug.10

(1971)

B3 =ry tMREENBREEL

Fig. 3. The air temperature variations in the heating cabin for the rocket.

5.2 HIBRBEICHT B HRILERE
5.2.1. $#EE (=7, MEWE) OBHR
197246 1 B TR BB T HEX KT L, 2 A28H @M 5 Lic.



16 B B - PRERZ - ES 1E - KEIER (R

HEBOKAE X, NAITHREL0.4m, §6.0m, HX2.9m OKEFXT, S-3108es .,
FOZEEARTHIE S210 e s v 2IZBRER TR0 TE 2 RESTHS . H#
EEOF|FOKE JIME2.4m, FHI2.5mTHY, AOfiCiz=7r v (42mx3.6m) %
Woftd, vy POEARES LRES L 5 TEExE - .

HEERNCIZ407 » FEHBRRIENLT | @% LEcE D 2, BAACIIAT 1 E £ LiAA
Yy oy P 1ERZIROMAT . £, BESICL D AEERY B EOBEREEFIET S oo,
o L5t 7 — AR ARCEUS Y, IR E 1 mog I ERN 2 @R, E4 (An) 11E
Rz 2 » 57 — ARG,

HEER~Or 7 o, FOMAHIL, FEXA—29 7+ (BKiESH 500kg) 2&1© X HfT
o7

WEE,»Hrr y METHEETTORY » MNERIZ2 VR V- VETTo . &Y
kW URHERERT AR 257 0 OFET (F YV 7 b)) 235, »y o FOEMIAETH - 1.
Bkit, ®/v—n, [LErv-vEEZILZr Yy, MEBREIEETND.

5.2.2. Vv—&—-%BTHIEE

V=R —T7vTFRv—F—F VU A—2—FOBEBHIOBELLCHDH, FV 7 raffE
T vy v MTH EFRICKRS L iudiebleroie. 4, 0EHEIZv—-%—F 1 4
—4—FDRIih, ZOHHRDBRED LE, ETAMEL D EBR LI nl. 2D
KDV —H—T7vTFr—F—TVA—-2-FEMOBH MmO g BHR L. v—F
—EBLLV- & -7 v FRIOBE Ny — 74 (23D-4A)340m T, #8413 1.5dB TH 7=

ik, V& —-T7vTFrEBRLELLDT VI FIMNAZRE LA L. XAF L TD
KRS OA Yy FRBGCRSHEEDE, F Yo, F TONEECES® A
FZELIC. TYTFhbarAXA YOREAR BICANAL 7y y PORIEERR LS
L, 348 54’ 45" THoik.

Fl, V=& —RBEDIDHDE -5, bERBELIC. VX7 vTFLE—4%, D
PEEEIIH 50m T, V—X—T7vTFFnbRikx — 4, b OMEIIHZA40.10°, ETAHA
13.55° TH 5.

5.2.3. & — 7B
V—H—DRBRMHSr — T A OEGEOM, DITrrT L5 RlERE2fTo.
V— &7 v HIER v—2E5H

BB AT L—4%—7v5+—RT= BEIG V—#—7v57+—RT%



FEICET B 2 7y ML 3 5 B 17

No. 52. 1975)
& < 40m E = 60m
Z ¢ 4 & N ¢ 2K (1 XKEF =2 )

REAERAML & >8R

(1) BEBT A A%RE—RT & () BB A ARE—HEE

£ < 60m RS 3 100m
A B 3% A K N
7 — AR
SR AVRBE—HEE
23 S 100m
A K 1XK
Z off

RT E—HvHABEMOy -7 L08R b0 RT—v —5~7 v 7 FRDERIC 7
_ —7"/1«_FH%VF7‘CUDE?£.
5.2.4. 7 — ABBEMFE

Py PORKEERE (KE) 1, BER, REBRFCILIBHCEXTLIBhNSY,
R OB AT T 510, HIRBEBED L O ML T, H13%MAH T IEAHC
B 7 — AuEE L.

7 — 21X 40cm x30cm (EX 3cm) 0fR=HE =AFcEZEHbe¥HAT L,
r— 7RO FFEECDCL DTHS.

r—T7ANREA V7T 20 ETEEP, BMETHR LA =y oy b OKERR
D LERKCZRS DT, Aic3E (108 k&) EmEGER AIE Licz 0GR, —F/H

LT, 0.33~0.35QThHH, vy FOBEMKIN L L TERCREFTH D 2 LR S

hic.
525 FVva—2-RBOKF

FUA—2—%EBIE, BIZRFKORE Lic5F +» VA LOZEEBRFCCERG2F +
VELREBEMLUT, TF+VERADTFVA—-2—-EEBLR 1. 7ok, HR AOKSK
R#RT—7LLC AT - -va—a- (7rrr7e7y) | BEHRLL.
5.2.6. HERARLEORE

HRRABREB IRy » PORKBCREA T MEEL, L Traiv—v v, »
ro bOBRERBDOTA N ETELDOTHS.



18 BB - PRERE - B fE - KREHIESE (B e

CoMBRABREEBY, HFEEFAHTLILCLIY, HHECMEERXLEZ DI ENTES.
FRRFEBR OB THMCIMASERIEL BT, ZOMERD DL % RH ChnErfE %
T.OIEE ORI, EEEFRRTRCEE Lo mEER o A BT CHIBL, XvEL
yYRZF57, FliI7 4+ b —SEEELL.

ik, COEBIIV—F-—T U A—-2—BHNEERB LA, S2108 ey b X hKER
Ry oy P TCREEESZKIFC OS2 B L, KOEBNCKRET5E0RhrH2 &%
ZEL B2 DORRALETHSS .

5.3. H4RBKICH(T DML - HEEE

FEFNIEI D v & P EIERRIY, FISKBKE TTa R FE L L DLl o7e. F14KREE
T, EAMCIIERORE L0 F FoIE#HTERLL. L, TvA-2-%EE
BD 5T+ v R AEERMBERE S SO THETOREEELER L.
5.3.1. T Vx—z—ZEEEOHHE

FBIBRE LI ERHNIC T F + v 2L OEFREEY, —BL5F+ VIAMWMELT, 127
P VERELDT VA -2 —FEEFL L. ChicfEs TREHLI8F+ vEALRV V2 =&
— 1 B%8MN FHI6F+ v ILORBEBL -, WAKTIE, chExTvs—2—3%
EEEBIOF+ Vi, 24 IV Z2F 4V EL, FSEVDTURAF) —2F 4 V2%
oI/ THEM L. ok, Rvra—F-28%— ATRABCERETES L 51T, BIFER
HohiEr st CoOFBERIL, PARCIZ28EBe s o FRBRIZ L 5 CGEBRRIFRN
ZRELI.
5.3.2. my oy PRHKEOLETSE
a) REBEEBEN =X 27 2ORLEK

EWarz 27 —adieyr , FREFCRERELEMTZERELMET D DK, K256
(b T AREE DR = X HDM% 600 x 400mm, 84T 200mm F2EED AR E L.
b) A by —EMBRAR LK

SUFp—T — ABICMRLETA AL, A=, Br o, FREOER, REABLL,
BRI Oo i) ORFEZE LTtz R by S=im s, b2 AR EEMT DRI,
B & Imm O = a itz Miffld, Rua%xi#ht v b Ta—-Fv 27 LT, BERDO~, 277 5
1Y —REX5BENIEEZRARL. BRIEFCBEFTH 12, GHB AL, - DRECY
fTen T, A by —BFOMEE? N TLILELSZL LEBbLNS.
c) FHhi=zks s2hlx—2—-0D%HK

%
=)



No. 52.1975] Rk Ry, FRL 5 ERES ’ 19

Ry oy FRHERCEWT, fIFE, CoKKRTh, ZoFHa ks 2B ICELEYE
RTEk. BUUKKTIE, BEzxs7205|8&xBe—%—-Dv—-7, 7&5th, EEBE
oA - FMex Rl BFRFECRIFT, ZO#R IbEF+Xv—>a vtk
Zaxy sBERA Ry P RH S ~6BAMBETLWRELLD, A—r JEAULANLTS
e s, FPERCES T, HROLEHNLZRT I OCk 1.

LI E a),b), ) offs, FHHEBIRTIL, EKLLHAINTEIS 791 2~ Filkim T
HALTASERER, SvF+—7—aTHIREVEREZT O, ChEETaic
DI/ X 120mm & 70mm E & LHD DL DHE X IT -7
5.3.3. V- & —HBEO—HEL

HIBRELRIECHERARAE L I e T AT vy o 81 = FRIEBY Y VAL 4= ¥
RIRBEHDARZ A MY 277V FICEH LIc. IBROLDEDEHEEITIZEAE L.

GA—% AS-58
(#70)
0C AMP! STRAIN
(a) 3125 ANP
(YEW) e
EFoTvF
[- AV .2
e, | EFmevER
2901
(YEW)
(6
151 S-2100a-3 (G), S-210JA%
10° 10.56 10 noe
) 5 h 5
6 " b0 " 2000 ° 20tms)
(G)| S-20JA-15 (@) S-210iA-16
10 9.56 10| 10.56
B4 @ERRE @) SIORABRER s 5|
(b) . ;
6 " w0 " 200" * 2609
Fig. 4. Shock tester for the rocket’s @ :
. . y - - - - 5-210.
instruments and experimental results. 15| s ()| S-201A-18 ’5 :: ;96
0 - 10 9.36 10
5 ] 7 5,
0 o * 0™ wo ° ™ i) o ™



20 BN B SFRERS - B E - KBRIESE (FlE R

5.3.4. EBRABRKEOLE
AEBEILTTEBRTH 57, FI4RE TIFRTRAG2EELT, =y o BRI
BHEGTHRYEZREAR, 7 —Xa - v Eeli LIFEORERT, HRABRYTIZ &
BRRER L. EBRORRIL, HRIO~ISGCEINZ TFA L. RBRBIEFCEHLL
D, V=F= TV 2—2—FEK LB I THHDOT, HRIOPENIEFITELS
thavs) -+ ETEDCELAERO LCRETILELRDH L LBbhs. Ke4rKE
DG & ABRERZIRT.
535 TUA—Z—ROLTFVF+—4r—7LDORY
FI2ZREK DL LRI B, TTETRAEGRERIh T, v F + —ALAVAES
Wbk TR O T LV 4 — 2 — 30Ty — 7 A DIERRER T . [FRF 721 ¥4 —
a3, 2RNCT o 0.5mm*—30 {3 TH5.

6. =4 FSEE
6.1. REXRIBOEIRE
6.1.1. 2B D/ (19714F)

BI2KMk = o FIEOFERIY, GIFED L 5 CLEIIEFCTE, BIKEK LT XS
1T, 1 ATAK S-160JA-3 S#OITH LIF* EfT 251H Th - 7cpd, FBEIL 3
NADBChid AR L SR Lice s » PO 1 EBEZXITHETDZ ERTER. S
160 JA-3 543 4 A30H 138007 (BIstubsRD) wiTH L1F, REBMOTHE 7 v — AkE T
WDNEMN TR, ik e RIEN e, BFEE - vV vEBEONENTThh. 5AK
AT S210JA OFRv— > o VICLBFEZRBG, 7vF+—, A o == D
Wo¥z, 7va—s—, 21 <—PBIRORET = » 7 £1T\,  S-210JA-1 DOFEIFREK
A, BEF = 2725 A6HRET, HMBE2AZ VALK ASK. 5 AhRIAIk
Wiy A4 —r S 0Bl Lies, 27THUBE 2 A2 v A4 R A 5 TH B 6 A19H % Tl
Wk — e I8, U BRI BT 2 TECKR s TW ¢ SHEMI B2 2 C
Lim Lic. 3, 4 5 | BREb IR oA, B, BEF - » 7%%%ETL, 64
200K 1 B & 4 SHOZHEIT, 6 H24 B8 1D S21004TH EF T o7, L
2L, REE 8 8HTHEIER M F ALV —F—- TV RARVEDESTHIE LA LR
g Lic. Lol, oy MITLA—2—-AGCESRIVEFHRKMRL 2 5 LicZ &,
BIVPAULSAGCEBDEY . V= a v b7 5 ABRRER ThH oo o EOFHRTE



No. 52.1975] Bk s ey, MRL 5 EBRMRE 21

oo TOFARV— 5 VT, 6 A23H2085007 0 HEE2 A 2 V4 A D, 24H04F$085)
¥ CH SRR RECRA L E > THRE L. DR 2 v A1 BRP, A5EIT —30°~—
35°C TH - o2, BIRSMEOMREBE L +5°~+13°C i TRIBEORHRIFTH TH
St

4 BEOBBIRRICY 5T, RO3EECIMBS LA EFTZASCF =2 L, £O
MR EPEHRCY) - FEB2AHAH I E2RD. =5 HF I ABMIZIETEZN—
IRCZT, WY — FEEEMGT LT, DL TLBIMOTEIGES LhTHE
NTE, REIVHEZ - TY — FEIROBRR LD 2 Eibhiotz. F = » 2 RITEEHE
MLZAT, £WEMEBHRAL, Bt Binio X 5 icdic. 35H#I26 A28ANDE
2ARVALEAY, TAR2AFTH] AR LTI SR AB LT &N TE L.
SEHERIIML x 5P BB L L TNUERCEEL, +—r 78R, +—r FXROWE
WMibhic. 3BHOR v M O, | SEIBEMRMELTRINASGF = 27200 ek
L. 7TA23HIIL ] BHOE2 R 2 v A4 ET LTHEICAY, 8 AIOBRITHL BT %
fTote, 158V 45HELEALIOIR, BHE7.7BTT v A - 2-BE1HiEL, »
OBFECREZE BRI TE Lo sny, oy o PRAEHRCRLr > Ltz b, v—4
—EBRIVERTE. BEDO S TLEOWTHMTRAL, B, Trvs—%—, ¥
IO Vv—4— 7V I/ ROBABCREY T OWLTERA TR DY, Bk
Hich -7z,

KO55HT8ABAL D, E2AZ2VALIRAD, YAMBRITL LY, +—r 754
B, BTEECBRALER L. 28O 2 V1139 817TRHET, A 9H5
HIcdTS B, +—r 5458, BEMSTOBIIIELY > ) £ Shics, BBRNEE
u%%%%%ﬁ%<,lh?—ﬂﬂ@%ht#ot.ﬁ@u%ﬁﬁﬁﬁmxb%ekﬁbh
5. CRCERHRIOR 7, F R ABTEE KT T5 2 Las T,

6 SHUZII AP A D EFEEIA L, 128 3 ARMCRHELTTY, BFEE, KBS
DB - 1z |
6.1.2. SBISKBEK OB (19725F)

%1 EoERE LT2BI0A1H005 @ S210JA-12 B2 LFs - L2 FEL, 1
A28 X h#fic Aorc. 2 AI0BIIREECIEE. 2 AIIEIBERS. BAF - 2 2EF
CZEIh, 13KRBEr sy » P ERIFEEORVWALX - b2 ED ZENTEL.

BLFOTEL EFIEF E LT, 4 B S-160JA-4 B, 5 25 8 HoRic S-210]JA



2 ‘ BRI B - SPRELSS - ES A - RMEIESE (RgfmERt

8~n%%®4%,k%tyﬂ—ﬁmaﬁihfm57%%u,mﬁmaﬁmﬂ%kﬁéﬁ
BHxioThk., ¥, XFEOF—r SFELOR 2 v A O 1 BRETF>E L, 7
B EFERO M & L CXI0ARERZ TR L.

S-160JA-4 SHuL 4 AI7TACHES SR, COFRI LY, ZFOTLEFH V-
a YOIRMIPNHE DD DT, 5 ARREH2FHRE-RE 2 AL EF2TFERT,
95105 D 2 JLEEEf Lic. 14002051370 9 SR a4t L, 51 &kt % 2 BMIE & DIEE
T, 10580 TS LIF A 2 VAL IRA 5 keny, 4 —r FIHEAERC BT, 1#2 KoR
%uf%&mot.m%%dlﬁkthBwﬁm%Kﬂ%Lﬁbht-

8 A bk IGY Lk &5 KIGER L &, HAKMKE  FEV . BREZNGE, /¢
MISHITS BT DF » v AN ooy, 7T HMBHMSHOIIER, 118048010 8 BH%
RETHENTE . ,

1IBRBEK DR FRTH % 7 SO FET, 1201400085235 Thbh, Thixd o TFN
TORrY o bARV— 5 VIIET L.

6.1.3. FI4RBEORE (1973F)

2H 18, BI4KkEKE LTOREAD S-210JA-16 BHITH HIFEMIFEC AT, THE
FaAaryr oL —nid, 0, FKBEKUESEROBRTRLDH B0, Fhbrkiic
LT HBUKRE= Y » FPIEEBOMBOW <0 HcED e, TS BT ERIE
I ENTWLHFT, TOXL AR, —ACHR-T, 2H8ARY I—uwsr, F2HA
LTOY ~—4a, 2HISAEH b EFTEREE AV TO ) ~—F A ZEH LA, 25
UCHEU D st b 2 AT, 2 A14A1 S-210]JA-16 B DITH LITRBR 21 2245 2
— L ADE L. 16582 FISA02B45 T RE S, =y v FORL & 5% L OEEED
BRELRTEFECTEREDRVAZ— F2Y)s7c.

BE D3 B5H, 23854770121t S210JA-14 B 0FTH EF eI L. Mg+ — = 5 H
HoR, KEORMNSL2ZERE Licry » ML LTEHECE > T, TOEfHZHED TS
F Wb oo, ML » SWBIERT, EFHHEB L. LrL, 2HEHYTFEL T
k13, 155HE, - = 7 OREE, REEMHORMEE L ORBS 0L S 2 EH WA
L, 28T RIFIhic EEF ot § v Py g vx—LI%oEKD 23 (18, 198#) <
53 HFREEFE DA SEBT, 7 HRRFRH A 5 v 1 R 5 7end, RIEBLE A -
P IEEROGRI, 1L T AEERET, MKREKE LTRIEVEREEYERLAL. 8
H23H, fIb TS xHz, RESEISEHEZ, A— 2 J0hahIgTINTorr



No. 52. 1975) BCIT D e 7y MRU ¢ 5 E5s 23

vy FORL & SFBRHET L.

6.2. Ok v FAKDETSLVER

a) m¥ .y bFETL

@O S-160]JA % @ S-210JA #i
| % £ 3890 mm 2 £ 5270 mm
5t 7 160 mm 4t ®  210mm
£ ® ® 9 113kg £ ® & ) 260kg
HEEER  # btkg MEEER 4 154kg
BHEGHRER 9 Skg BHGRERE  # 20kg ¥
HRHeEE 9 20kg HiRfmeEE 1 40kg

b) =4y b DR )

f oy b RGN TH P L D LEE L, £ oM B, KREREEC S,
KEFRRRLEESE ORI - TEESY Ll g,

BICHEB TRZESNER LTS DT, ARKHESIIHE LS, TOKEBR X 2 KkE
8L OKTREORKOW ECMOOEENURETHS. Folba sy b, BitE, L—
N, B—=VF—FN, Bl T XRT7—-RZEHEL, RBME Lic. #EE A7HE
%, RT 2l ERfe s » 77— A& R, FFil, AR hefhmExREL
fo. Fio, KEERO BOILT - AV FRBERIIDED, T-R3hicdBE~< . PR
WTEDETHET D SHREBI B L.

Fie, By MOH LTHCESRTE b OkERR, BSOFEE, BB SR
Bmo 21, FRA, V) BLE0BEMLL DL, B T8 KKETHY, hbi
DT HMALOEER I B . ‘

6.3. EHEFMOBE - AR

SERMOKBRELBLT, HEGHRCHDIBBIRE Lier ot Ln L, HI2KREKT
103 LA ETRTOEHFNBZCOWT, BHEREWTOBEREINETH . ZhiITDO
TG ROBEFECRETZ2 LB 2 MEN S 5. B, 7 v 73 O8ia,
Ny EHGOIN, BROES RENBIE DR . BISKE, HIAKET, COX5k s
TANFE L olc &5 2 i, BEFHHOIMTHBEAROPRTHD LELLNS.

* ZEROEEHBE—BIERIZBR IR,



24 B B - FIRERS - A% 1E - KBRIESR (&R

CITCREEDRE 57 iR, FRRBEECREZE LI BB oW THE L, XK
NDBEL L.

6.3.1. SFHIQKRBEKDOBE

1) &S EP

) 7v5+ No.2 5By — 7107 v 7+ RABERDEFIYHA TR,

() QFT-2 (IC) DiigHiA. |

Y RZERBRoORPEYRELOTRRh L.

(2) rev.vaBEHE (MGR)

() BfEed. EZELDH 30kHz OEB2NBA LTV, BELF = » 7 LI KiER
fth, R ECREITRD GRRI T,

M) RECBEDBOBELTR (RELEBRITERE).

(3) BHEMFWER (RNH)
FET, 3SK28 m#gs RA .
(4) BOGCERSMRIIESE (AUV)

3EH, 4BHELE, AMOEHMNT—TRRAEH D 1.
6) # vV vElEsR (NNP-O,)

HA ST 5 RBEBULEFHELRTED TH - o BIRHEIEEHATID 0.05pF 5 s, 2

2vFvy% 1000pF A5 r - vF v/ H i KH#E.
(6) BFEERER (NEL)

() LP (AC) DAS)+5 v R 2KRBIBERT7 — ALTEDI. + 7 v ADx , TREIER
L CHRR.

) 5%5#o» NEL BE@% IC 5i8.

(7) KFiesmzs (HOR)

1) 3-4-5-65HIETNTRIUBAELEENND 5 14 I Vv IRT—HKThoi.
FRIZ 24 S v A 4 vy FHREHADI AL~ 70 Ay 4 » FORMF A PDRPBEZTH -
7.

(M 4580 HOR 13, HHo /1 Avapify2 (V) ThEw. &g No. 19 %
No. 42 @ 35#z L TRk,

¢y 55HE 650 HOR Bk, WA NES LR, Zhik=T1 272y
4y FITOFHEMTHIyOMIKRT, AEYBLEHTI<I 7P AY 4 v F V) — FRROH



No. 52.1975) BBk s ey, MRL 1 5 ERESE 2

DOREEHC L 2BENZOMHyCED LI D EEL DR, TOME L LTEEH TH
THO2TR, NOHE 2> THRRLI.
8 v—sx—trs5varBv& (RT)

15D + 7 v AHEY FRRBEPRIF I R CARUNTBRZEAC L2 FHYERWT, 2
M K& Te X 7e 0 o e
(90) WREREHBE (GA)

GAty#—ﬁ<Klum1WI77%%%50@ﬁ$%,ﬁvv¥%®ﬁﬁ%gibf
Ry
0 7Fva—x—%EHE (TM)

2B5HESBEDOT vT I - 7 4 F—FOFXERFTER.

1 £HBEF PS)

1 S0 +18V KDY — FREMA RIS IV 6 BH#D +18V Rickimhaidb -k, Zh

LIXBMOKRE S (BI) OTHWHERTH S LBbhs.
@@ x4~=- (MT)

3B LA ~ —BIERRETTFM LA ~ — L2 LiciZ 2 EH L BfF% Lie.
6.3.2. FISKBKOHE
1 BXEULEHRAES (AGL)

FIBREDEELMLEL L. FhT vy F V7)Y V-DRBA—»FTdH 1.
@ BestRRER (AUV)

RERL
(3) *+-—wm s XRHER (SCI)

10840 SCI 13 G 7 R FOHBEERH» S/ 1 X34 L, hix AUV or -4
V= e VUM FOPBEXZDY 3 » 7ICLH LD EHIBL, AIBEHMCHMEY B TRR L.
(@) Eq A+ vEgiiies (CPD

7y Z—EEDY £, FEIOEREI LT 5T,

5 75y 2274 +EREHEH (MGF)

BERL
6) €. —aBEEIE (MGC)

RIEAE CHEOBGE L #1T - TRk, NEL L oFBI7 A 3 BE /IS THRE
L.



26 BN RS - SPRERS - ©H2 1E - KBIESE (R R

() \FHEE - BENER (NEL, TEL)

7, 11 BRI OW TEFHEENTEA DML A T2 cdicmBR=ZEE L, FifF, <17
ABEXET L.

(8) MiBIFESE (GA)

FRCEPBMOMEIC Y o TRy —AF—A— L. 9BHIT v+ — 2ol fi
D 3ODEEIIBIE 2 A LIZEHR XML Ty — 4 — PPM oflE&EBEIc Ah THRE L .
95D GAICEREMBORIED b 5 7A0H 5 7.

9 v—&—t3vRKRVL (RT)

EioBfEIIRDEBD .

) CFAIMZEVREEFHET s HAD~ v IR T,

M) HEFAMRRTZVFFHT/e-—REINREZYD, XEHAIRT 1.

Y ZEREBEOBREF) 7 FBARECORH .

6 MOREHNNT ok MT VARV FIIREELZTHRL, VDRE FY 7 FAIKEL
Kot AZ VAL B E ), vy VERREZD ) Lk 51 LTd5°
CrE) @HLE.

0 Tvi—x—1xEH (TM)

7T~115HOXEHIL, FEALRHEXZBETC, REOHPDER L. 12880b ik
HAOBTRRETH » DT, BHMET~N - 2O L FRE L.

1) #%Ei (PS)

S-210JA-8 BHEEETEOEFBFEOBFRHHELZHE LIER, ~1FA18FL FRO
B BEZR L. BEOKE CoBRILEHATT, FHEROMELY ARTHERY
fERA L. ZOMOBIRCOWTIRFIIZRD bhith k.

1 z24~- (MT)

24 =—DBEREDF = v 2BV TULE, BERRDOICHDICAZ— FLIEWEELH ST
2%, FEBBIIA GRF o RIFFEIL, BRARCKEVLTE, REFTH- K.

6.3.3. H4KRKOBE
(1) BEHRIRBIEE (AIR)

FRBREREC L > THAOBENE LCELL, RBIRIBETSH 5. FHCISFHRMAO
AL EDEF Lo Te. FIfFe EOFEL, A TRy b LAZ E TS B, &
ENCPR I SRR TH D, BEHOBFILER Th - 1.



No. 52. 1975) Bk b ey FRU x5 EREE 27

(2) BLFRRBNE (AVL) ,

135 OB EREO—H I ER 0D RIELT, O UL N,* RO - BRE ch 20
F—aRNBTEIENTERD . 3SARAL EF4SEoRRT X v ANKELXT
FaZ kL. ok, SEOMBLE LT, XLOBAFED, ARKRESLELEbLbhS.
D Ed, vy y PRZVALOREECEAESROFEIOFELEI D Dhd X 5 InEEH
KL,

(3) BXBHBUES (AEF)

UESBOBERBROB IR Ar — A F—3=Lickd, BL 5F%E AEF T XTO ¥4
vk 22dB sk Uiz (B3to 4 v 40dB). 13, 15 SHULRET, 18BE00RIT, 14
SR — A F— R —DF - 2 X INB LI
@) #+-=5XGRIES (SCI)

RERL, ML 5RFRF.

(6) BFWHE - BENES (NEL, TEL)

TRTOBEOML x SRBIEFTH -, EEEMIROED -

M) 5v73.77e—~7R0 H-L §)0#x ) v—2dT~<THRE TR,

@ 185 OREE ~— o Hk L, Rl x 7 2FTHNOWHR, EE CTHEMR.

) w%%DLP%IUEP@&EwwbﬁiUV—ﬁ BHGTRER ON BT/
GRUTEIE Lishso 7o b 0%, B OFF BTh, SHMBIETH) B TR L 5 CEBE
BlL.

6 77y 2727 — bEETIET (MGF)

MGF B = v 782 AVCTEfEF = » 22175 HED 7 7 r Z7HAOYBEREL T 4
SEAHPE LD 250 k5 TAbh, i 40kHz AIEE & ENMIEEORMIEE Y oo
BT Ltk o THRR. BEIERIOFXBANFIARERNERTh /. BF - 213, 77
S HEA M 2 0RIEA B B U AT TR T H 5
(7) BEHZFHESZ (RNW)

BRELL. L—FTVFFROF—2—2+5vAa#y 2D DC 2v.i—~x20 3kHz 0
BEVDBALTWS. 7v7rREH LAECHERFNOLE, DS .
®) mEKEHE (GA)

ERBEOMBTAr — LA —— LEDT, KEAaS 17 ABREZE LTHE
Lic. MEBREIESECE - TR, (FEIXTXTEETH - .



28 BEIB5 - FRERS « B2 AE - KIIESR (AR

(9) EAHBER (PS)

W R T  RIFICERESE % L.
9 Fv»2—x—%EHK (TM)

RERLL, REF.

1) v—sF—-trs5vaBr&x (RT)

R ABRE 7o RT £8%45 - » 2. 7EF 4o RT XE1RRIRIRETH
st b EFFEMB cAbe THREL AWK, RT OBBITTESHE LR LS 51
REELICLDINTEAETHS. F 571013, [EARRCETAHBENS 5. 1658
A RT ¥ PPM-2ch ot AnHEST, 12kBEFEAZOTFH RT o PPM fa R L
TR,

12 %4 =<=— (MT)

EFTRERCERH L. SEHERO X4 ~ -k, ALY RKX+458, BEX+608, #

WF R EE X628 2 G L.

6.4 ARL—=a3> |

B TORr &y PEBRARV - g Y, ERNEROBEENLD RS, PIZIET
EHRTPARTTbRE b wE & &hy, BECRVGHEA - SHENRRSLS0%
Fleudiebicw o i ETHD. vy y MTHET F TORERIL, FERETETORRD
X555, B EFTFEROMIO~IHMCEREC L2 Tbab a2 E FESKD
By, 4% 1 EFTMEMERERRE AT, HEEEYRDICET, sy bE

* 7 TH LTERFETFEROH
Table 7. A program setting for the rocket launching.
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Table 8. The arrangement of the number of men at the time of the rocket experiment.
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Table 9. The time table of ths procedure of the rocket firing.
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Table 10. Table of the rocket launching at Syowa Station in 1970-1973.
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Fig. 5. Trajectories of S-210JA type rockets (1973).
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Fig. 6. Landing points of S-210JA type rockets (1973).
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Table. 11. Table of the correction for the rocket flight due to the wind.
75 fr f4 M IE & (5 v F v —JifiLf 315 )
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