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

Masaru AYuKAWA*, Takeo HrRASAWA*, Susumu KOKUBUN** and Masanii OsE*** 

Abstract: The rocket launching facilities were inaugurated in 1969 and 
completed in 1971 at Syowa Station (60° 001S, 39° 351E: 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. 4 x 6 m) and an assembly shop (12 x 7. 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-160 JA type 
Diameter 
Total length 

Total weight 
Payload 
Peak altitude 

160mm 
3·,8 90mm 

113 kg 
5 kg 

90km 

S-210JA type 
Diameter 
Total length 
Total weight 
Payload 
Peak altitude 

210mm 
5,270mm 

260kg 
20kg 

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 40 kg, peak altitude 220 km). 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 10 s), auroral zenith photometer ( 4278 A), 
multicolour geomagnetic meridian scanning photometers ( 4278, 5577, 6300 A, 
H,e), 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-3IOJA and S-210JA) are scheduled to be launched from Syowa 
Station. 
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will lx 
5¥¥� /ID<� 
'g� N-. 
will lx 
will lx 
,j,Jll {�1$ 
'gi� N-. 
will lx 
ff EB 'if;[� 

� 4 ffi141*��-*flft� • Wll**tJ: c·Q)�� 

S-210JA-13 
I S-210JA-14 

S-210JA-15 

S-210JA-16 
I S-210JA-l 7 

S-210JA-18 

S-210JA-19 

Table 4. Lists of the meetings and trainings on the stage of setting for the planning, making and test of 

the rockets. 

El 
1971� 

12J=J 21 B 
12J=J 25 S 

1972� 
1 J=J 26 S 

2J=J 4 B 

2)=JI2EI 

2J=J 24 B 

2J=J 29 B 

3J=Jl78 

3)=J 27 B 

4)=J 26 B 

6J1268 

7 J110 B 

7J=JllB 

at.I rJi 13 I 
1=1 1r 'Y r �httlfilifrnl<::ni'* 
�.::. ":) \., 't 
(ffi 2 @l §��) // 

// 

// 

// 
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B �, 
7 A 21 8 

7A248 

BA 8"'118 

8}3298 

9A 58 

9A 78 

9A11•128 

9}3138 

9}3258 

9A 27 8 ,...:,  
lOA 78 

lOA 11 8 

lOA 14 8 

10Al6•178 

10A30 • 318 

llA 78 

11A138 

llA208 

// 

§ I P'J � I 

I 
SCI, AUV, AIR (*- p 

I '7 X nil, . AJ:m:J't;; �j'j-*!) 

I RNW OlUlUtif) I 

.1 AEF (11�) I 

I I 

I MGF (��) I 
I I 

I MGF, GA I Ciiti�, ��tt) 

I I 
I #16, 17, 18 -ry-�co::�:-r A I 

r ,  A l:° :,-1, JmJiJi, ANT 
lffl!ffi T A r 

I !/-:,(--- I- 7/.AlT-/:,(-·. I T v ;,e -3t -*IB"� 

I AM0500 8 ii:Jll�I�Ji§ I 0700�rfil:1$Jil� 

4. tn\J J2s 

// 

// 

8 ii: El !IJ:$ K.K. 

K.K. iU�� 

9 

m12?}(�0)�*�t, S-210JA � 6 £�*mfm§tc L -C, ".kt::'' 0) 2 t!HJ'd�::titt-OWtc�J]IJ 

tcl&ft�ir�f'f:!M: L, 3 �--:50 2 m:tcfl�ftvt, .-'.cO)J:$tcIDUIRJ$ C:tttt�f.H.ll�rtf) 2 � 

%� l ;ffi'J§ c Lt-: 3 m�ffi�©vft-:. 00:�, J:$0)fpj'ltiJ;"F$tc1Jnb GlQ .J: 5 1 m:mtcl& IJ 

ftvt, �J!. "c'{±-!;TJ #J �0vtt-:. 

S-160 ttmll?x� C lqif*;,C 3t /V :i :/TT-VCA;h,, "'"'!J :i 7° 3t -:f&*pj}ij!IJ)Rfilt�atcffi� 
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tdmr-JK. r::t 1r y r �ffi.7,vftvt-ClMtr�i" G O) vif)JO)g,tdj. -es G t::.t:b, Jf[E(tl:l��n, G��� 

oo�-t 0 i "c' P ?' y r M�ffi O)LruK @ �&�tt�� l'J #vt, �mr-.J O)& · m�O)�•�� 

�fi --:> t::. . �&vi, 0°,.....,30°C, m�vi 50,.....,95% O)if{gl!£j ··e?.Jt{t 1..J::. . -1<I&ffivi�-ij-�.5Jljtc 

M� L -C, � C O)j(--K�� Lk . 

I J1 1&¥n, G 2 J1 O)�� i ""(·, 2 iiHl'dmO)�&n���t__frtc t.i:: 0 .:  c n�s l'J ,  tiAJlU��O) 

r 7 f1t-- � ,G\�c Lt::.n�. f1£&tc.. J:: 0 �ffivi t.i::n , --:> t::. .  2 Jf c:pii:Jn, G��n�OO�a � .nt..:n\ i:z 

1r "/ r *{.;f, r�w_ ?7 V - :/�O)ffl::l:tim�-Ik_RtjmO)��vi 3 }1 tCfi;b,h t::. , � Cnql7¥�jj§O) 

t::.t:b¥fiM,-a F - A 0) ��vi tft*t.i:: iJ ,  "'.) t::. . 'r v .1- - � - 0) 7 / 'r -r B[M:fin��- L -c 7L --tr* 
7J�7( t5 < � I}  ::i 7

° 

� - �P-.J:m=:tx:n��jj§tJ: f::.t:l:J, 7 :/ ?7 Iv § j/J.!f[O)?iiJit' tC*-t!-C-�fC..7' lJ :/ 

?''' ""(·�� Lt..: .  S-210 O)*{_;ftuJ\W.�¥tt� I {@!� l'J #vt -C, ��c:p O)L r�¥�illU� Lt..: ·  

��. ���'a"t:b, vf c 1v c· 2c .u r"c·s "'.) t::.n�. � 1.: i=fl:fJiLO)Jl���c I 7G {:(LO)�-� 

!c� L -C 1., \ 0 .  -t! i 1., \ /" y "f-i:r, l:;iO)"'J l'J tl:l L�EJ3:tiL ""(·O)Jlm:O)t::.t:b O)�V c }l!J,hh0 . t.i:: 

:to, s-21 0 w_ ::i / 'r -rvi*ffi "c·s "'.) kn�. � 1J ::i 7
° 

� - �r-J:m=:tx:O)kt:l:Jtc vi .: .nn�Pft-0)7:J 

i*"c'S "'.) k c }G',hhG . 

£:lt!Hc�� � nk i:z 1r y r *{.;$:vi, m:s'.zJRil�'¥:O)�tfJW� l OOm O)iJ:ELtcf*� Lt..: .  JiJlij�J 

ffilvc "'JI., \ -C vi-f*&O)kt:l:J, � 9 Ja-f±:ttM"'¥:lC��f*� L, ��O) ��f"c' v - �--- T v .1- - � 

- '¥:vcA1J"c·JI� Lt..: . xI&ffivi-t-"'-C ::i / r r=z - 1t-- -t / � - vcWH113 L, i:r 1r y r ��O) 

�. I £:5-}0"'Jm3'.z:���O)f*�ffl4:.vc�*P3 Lt..: . 

�I3<'X� O)��vi, vi vfI 2<'X� c [q]�t.i::��%A: Cffidj.J6dj.�m·&m'.·mm'."f- :i: y ?1 fill) 

� c -0 t::.n�. :m=:tx:it�vc"'J1., , -c vt, I 2<'X�n�. i"-"' -C O) i:z  1r y Hc"'J1., , -ctuif L, 11}�� 

�fi "'.) t::.�;tktctJ ,1v1J�dj., ��1*if* "c'��-t Q .:  c tc Lt..: . @ ib!c��1Jo3!Ji'.tt0)!c�*5* 

�c..1:Rnvi, Er-J"c·O);fi$ib:ilm:c:pvc 20c .LlL0)1JoJ!�n�!c� � nt::..U?1t-vi, s i l'J * t5 tJ:� 

Vn� i:i 1r y r vc1Jo;t GnkJTJJ?;ffivi t.i:: 1., , .  t.i:: :to, r 7 y ?1 :to J:: U'-"' lJ ::i 7
° 

� - ��c:pO)gc�vi 

2,.....,3G �JJt-c-210 -0 t::. . ilffi.Ji'.vc'*l L -c vi Vit c 1v c:· 1 2<'X�JO) t 0) c *-tf!J.i:: 1., \frnrn�ic� � n -c 1., ,  0 .  

aB�o£!t!!r-J-C·vi, I 97211:- 2 Jf 23 s m��0)'.7t@t c [q]�vc-tO)c:pvcf*� Lt..: .  LiJ,  Llllm�ffl': 

tJ� t.i:: 1., , t::.t:b, '¥:r-Jifi!Ji'.v:tjf-�ifi!Ji'. c fq]* -35°C i -C·rn� -0 t..: .  �� • f*�QJ'"t-"'-Ctc :to 1., ,  

-c i:i 1r  y r  @ -f*tc vi-fiiJ���vi!!c?,?:0 1::>nt.i::iJ , --:> t::. . 

� I  4?X� Q) p 1r y r *1*, ,12,.1(�tJ: c:· Q)��vi, fldj.J6dj.�m. mtJJt • t'l!!tiJrn�, OOVrJ!IJ 

�vSJ: 11>, � < {tE* Q)�lX c [q]*tJ::177*-c-�� Lt..: . �$: Q)ml�vc.. J:: 1J ,  vi c 1v c:·rAi�t.i:: < BB 

:¥n£:l:futt�•vc:JJ1JiA -to C. c tJ� -c· t5t::. .  I 4?X� -C'vi S-2 10JA � i:r 1r y r tJ�{tf:*vclt L -C I 
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ii • 1i [Pl 

1=1 1r <:1 H }ffl 

r ".7  'Y !l fit Jb  
��c r '7 'Y !l ) 
� M • ]6 
Jltit ¥iii � 
� - • ]6 
� :mu � 
�-•�r7.:> L-

� s :mu�� Q)ijj!i!Mf CMI 4{'J(�Q)�1t) 
Table 5. Shocks on the rocket body in transit. 

..>.L. 

1& 1i [Pl J:: ljlj 

1 1  

(�{ftG) 

r 1i [Pl 

15 % ffl 1 16 % ffl I *16%:M 1 1 1 % ffl 15 % :M 1 16 % :M 1 * 16 � � 1 1 7 � �  

0 3 0. 5 3 
0 0. 5 1 0 
1 10 1 .  5 3 
0 0 0 0 
1 5 3 5 
0. 5 3 3 1 
9 5 2 . 5 8 

2 2 
. 2 1 
10 6 
0 0 

12 8 
2 3 

16  25 

1 
0. 8 

, 4 
0 
3 
2 
9 

6 
0 

. 10 
0. 5 

12 
2 
7 

, . 

1 ) * f:IJ�:tii!i!ttQ)tilU'xEilfillffliJ:�* ± 5G Q) i Q)�1fffl , ft!!�:t. �* ± 20G Q) 1b Q)�1iffl L- t..:. 
2) *P-J Q)f@J:t P-P ·e%�.��*MI��--t. 

P 'T ,y r * � 
!il mRJ $ 
ffl ft $ p 

lli:t 

I� * � ffi 
,� j( � ffi  =f um 

7 

� 6  1=1 1T ,y r *�OO�M§ft��� 
Table 6. Packing of the rocket body. 

� I �.§. kg = 1s1a!1! (Net) 

ffl 460 (220) 670( !) T) x 685( s ::z )  x 4200(-J- -Jf-tj-) 
100§ (7#:,) 308 ( 154) 915 X 1200 x 2000 

1 ;t:, 76 C 26) 350 X 1000 X 1 100 

7 ;t:, 21 (2 . 2) 230 x 700 X 720 

1 ;t:, 20 (2. 0) 230 X 700 X 720 

*���� I) 

*��*�� 

// 

i'±lii : 1=1 'T 'Y r *�M§ffi Q)fllTI{JUlui:iv;::, tE.:f� (1' � 21 mm) ��vtt..:iJt, �-�. "" Y  ::z 7° !;C - Q) 
A i::i -C-� -:, ""C l- °! 1,, ,mil!±BIHciJ\ -:, t..: . ..:ttt,� ;L M§ffi�-rt*�:t. �* 700m� c �'*- t.c:vttt,�tt.c: 1?  
fJ:\, ' ·  

£m�kk�. -� 1 £%� «k C" � - u � � � - -�- ��� L -C .� L k  . •  �i:pK 

?JlU� Lkffl!i�flj::vi1tt* �  i � c Vil: c /i.; c' jq). tJ:*s* � � -C I. ,  Q .  � 5 tc-�i:p �fHJ{frl[, 

� 6 K P 7 ,y r *��ffi �8§tt••��*� · 

it�m �•�tc "? \, , --c ft, 1tt*tJ\ �. tJ\tJ: IJ r�iffitJ� � "? t.::. . 7c � t.::.�, 1ffl§::1Jit tJ: c' tc--? 

1. , -c:fl:fl�ml� � *s*, 14?X� c L t ft, 1 3?X�vcili:i. <M-c-ft� Q /J�, !IZ,�:ftd\�l � �:fmtc 

J: -? -c , ---?� p· 7 'Y r iJ�&.7,i..1l. -C�Q J: :5 tJ:8§�5:\ � c -?  t.::. . �tJ: b 't:> , m:•tt��:fl 

IUJIJ:fm§ c --1:t-f, 15-%ffl71Ut�-:fm§ c L, �i:r1't¥}j, -r v � - � - ,  v - �-- � .  ��tt tJ: c· 

�,mtt�ffiLtffiffi}Jljtc8§ Lt.::. . .: �JJi*fi;fl:Lt!!. .. c-�{'J=� �tJ\tJ: IJ 00$. � � i. , t � tc L t.::. .  

tJl13'"t:�fWlf�mv:t, Jt�i¥J lb�tJ�� tJ: < ,  ���• � � Q �JUJE�� .1: amn�iu��� 

ffl Lt.::. .  IJB5fl:J£:Lt!!.tC � I.  ,.-C fi, �iU:ft���ffl�tcf*� L-C, !IZ,� tc� C-C v .- �-- - -r v-� · 
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5. P 1T y r :f:tfLf:.»m� 0) Ifl� • iJAJt 
µ 7" 'Y " :tt!U::*�vt, m1o?x� 0969:if) tc J: Q ij!��f*<l)��n� G�a i "=' t:if?xm1E� 

<7)-'IJJ.-ta:t.::. t>> --c � t.::. . ffil l?x� 0970:if) i --c:-tcj/:Jl)G � ht.::. t <l)vt, J I I  oft!! CI 971) --c:-!tR 

� � n --c 1, ,  Q .  c. c. --c:-vt, m12?x�.!J-�<l):!1!U::*I!!]c "".)\,, , --c��:if?xZUvcicti!i'" Q . 

5. 1. �12��(�to (t �  nfjj�tJA3'ff'F� 

5. 1 . 1 . 7 - .A�'Vffl 

ffil2?x� --C:-vi, f}]6b --C <7)�Jt§rl3i P 7 'Y r ht>J::vf c 1, , 5 c. c --c:-, 7 - ;qc "".)\,, , --C!M=vcrem 

iJ��\� c tJ:. "=' t.::. , ffil l?x�iJ��:ttl!ffi�cjffi� Lt.::. 7 - 7' vi�*s L --C�:ttl!m:vth�r@J < �J:IPG§§ c 

ft. tJ (ji!i) l [fm, 1971), �*<7) P 7 'Y r ��--C:'vife:�11:iJ�&> Q c. c ii� G, WmiiJ��M Lf,t:. I, ,  

fllJ�C@q:t 7 - 7' �:l:_i� Lt.::. .  @q:t 7 - ;q;t, P 7 ,y r 3£Mii'ii� Gr§,(J{U<l)@:J¥!: i --C:'i10 l60m � 

14SQ <7) 3 ;f§ 7 - 7''11.-- --c:-*'5U', @W:�iJ� G I Om flti�c 1. 5m fh<l) (ff �O. 3mm ) fflt)i 

<7) 4 �vcjJRJ*!'-fa:�EB#H- L --C@m£ i --C:'i%6bt.::. .  7 - 7''1Hi�,..{ 1' :iKjm L --C#a:J¥!:�'-ta:b t.::. L 

t.::. . :ifr13,'-f;rjm CL 10 8 :favc�:ttl!m:vt�?:RU5E Lt.::.iJ\ 1 ;;t - A .!J-T--C:';t7J\.3<jJ*<l) &> Q C. C iJ�1il 

5. 1 . 2. T v .J. - .!J -�fi:<l)�fi: 

-=r v .1- - !J - �fi:vi v - !J''- -=r v .1- - !J - �<7)*1JlUvc�fi: Lt.::. C� 1 ) . -t:"<7)±�11:§§� 

5c vi ?x <7) Jli tJ --c:-&> Q • 

±�11:Hli�5c 

I) '.3l:fa� : '.3l:{�m:lil!l�, 290MHz 7rf<l) 1 mt. A1J v�1vf[ilffl, - I06dBm""' -60dBm. 

�if:t��, 4. 5dB .IJ-T. i:pf13imJmtffi�$i, 360kHz----..,400kHz ( -3dB) .  lli:1J v�;v (1\;� 

lli :1J), O. lVrms/ch. 

II) �w\'il� : ?:RU5Er -v ':/ q:. 11.-- �' 5 r -v ':/ q:. 11.-- . fa%1rZIJ�i:p,C.,,JmiJ!l�, 7. 35kHz, 

10. 5kHz, 14. 5kHz, 22. OkHz, 30. OkHz. �� v 7-. ;N ':/ 7-. ( - 3dB), 11 OHz (7. 35kHz 

)fl),  160Hz (10. 5kHz )fl),  220Hz (14. 5kHz ffl), 330Hz (22. OkHz ffl), 450Hz 

(30. OkHz ffl) . lli 1JmUltt, 7 IV 7' -r - lv ( 6 %) <7) 3 % .!J-T. 

III) �tU-fa%56�� : � / l/ ::?  - f ..:- ' to J: U�liti:;t � J:l !l' 7 7 <l)gc�vc.�x. G �tU{§ 

%�� L .l: ? �to J: u���tclli :1Jfa% C L  L�Q t.::.6b <l)  t <7) --C:',:f> tJ '  � L .l: ? �vcto1, , --c  

vi T - 7° v ::x - !J'' - �c�ifi'" G t.::.6b <l)�w\'il� � r9Jiili'" Q t <7) --C:'J!> G .  
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Fig. 1. Layout of the radar telemeter hut. 
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(Dµ 'T ,:,  r �J€ v - �,' -ffllJlU)Efl:i ,:, !l ®-* �ffiftM��AtL :i ,:, !l @ v - �,· - =rumiP�tt�&b 'T -7' 
@ µ  'T ,:,  1' �1€v - �,' -�flt @v - �,· _ r :i -Y 7' M -Y  �'' , PI��ffl*JL ®ffi'�-1¥-
�� �7� � -��ft @� � � -��ft ®5ffi��@ 'T - 7'  
®@{'J=�� @7 v /. - � - , PI��ffl*JL @,�3lffl 'T - 7' 
®Ji����flt ®lJlU)Eflffl :i 'Y !J @PI �f*ffl :i ,:, !J 
@7 v /. - � -ffl 7 ;t r ::z - �,, - @PI �ffil]ft @)7 v /. - � -'.:f,m • �c��flt 
@7 V /. - � - 7 ':/ 7 T�i/Jfljlj��flt @-�ffl 7 - -f Iv @ffl�* 'T - 7� Jvlf'�i1/ffi-=fffl 
@µ 'T ,:,  1' :W:fflft�3c�fl @400/200V r 7 -Y 7' @f!ct![ft (A) 
@l:fil'rtft (B) @200/lOOV r 7 � 7' @7 v /. - � -�fltffl AVR 
@P 'T ,:, r �J€ffl v - �'' -AVR (A) @ P 'T ,y 1' ��.m v - 3<''' -AVR (B) @P 'T ,:, r �J€ v - �'' -ffl 
@RT'.¥:ffl�J»� @ii¥��� :frfltft (A) (B) 

®;$J9§*1L 

IV) �c···� : 7 - 7°�c8N�·· ; 8tr:1J:i:t, 3tvft>{ 1 7 7' @Jf8tr:1J:i:t . 7 - -:I' 
Jjlj, 1 /4 1  '/ :J- . V - JI,,, :l:::kl0. 51 '/ 'f- . r '7 'Y ti �, 4 r '7 'Y ti . T - 7��' 60IPS, 
30IPS, 6IPS, 3IPS, -!;I]� • .mJtlt�*rtt, 300Hz""100kHz ± 3dB (601PS), 150Hz""50 

kHz ± 3dB (30IPS), lOOHz""lOkHz ± 3dB (61PS), 100Hz""5kHz ±3dB (31PS) . 

�iWt@tr�r�, iMJ 2 �r�,� cs1Ps) . -" '/ v ::i - jt- C==-*illUM�, � jJ � µ jl'�) ; •� 
* � P , '7 7E@•• c•�•�a �jJ � µ ,�) ; 3t•m••���•-

:;- v ;1- - !fl - 0) 7 '/ :;- :t- a  v - !fl'·- :;- v ./. - !fl -§iBli-OlUO)Ji:O)J::tc�ut Lt.: C� 2 ) .  
5. 1 .  s. m1r.���P3$0)��11� 

m1r.���viffil l ?x� "i -ev� c 1v c'*�ffl 0)�¥IJtt '?  t.: . "i f�!JJffli O)J& � ftH'"ffil'r�fi 
" ' , �173 0)-f*fJlliJt lli*Z> J:: ?  tc L,  --:.:>" , -c:·•�ffilil� fi "? t.: .  IlHi�'.Ji�-c:-� Z> t.:cotcffl 
�O) B ��� Lt.: .  "i t.:, S-210 µ 'T" ,:,, r a- '7 '/7 -t - J::tc�•-t Z> t.:cb, r�'.@ tl v - '/ 0) 
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Fig'. 2. Map of the rocket base at Syowa Station. 

0)1 1:it* ® , ®'m��lUJl!Jffi 7 Y 7'":r @v - jt-ffl � - -7' ,y  r ;t; - 1v 

@•�-�tt @7'" v � - � - 7 Y T7 ®RT � @ � Y r P - �� Y � -
®� - � - 7.Y T:T ®�7 - � @�M� @fflft·-� 
@ffi 2 - P ;t; - r ®8$ 7 - � ®, ®, @7 - � 17' - �� 

I& I? #vt�fi -:: d-: . :=.R:ltiB: < "! "(7'' - A � 5 1  � J:.vf � 1t*vt, 11Hl:l*�f�ffl L c 5 I �  J:.vft-: . 

.:. 0) JJ!4m.O) .;:r:.. 7
° 

p / n� t::> mr�:l:t!?.oovc.:to I? 0:h � .J: 5 vc., .;:r:.. 7
° 

p Y�til'lU""'-�i�� I& I? {tvtt-: .  

5. 1 . 4. V - f- • T V � - 3( - 'i:f)fp* 

T V � - 3( - ijl:{§�fi:, PI iftUlt T V � - � - • 7 :/ T 1-.�lbtU1fli!J�ti:, 3( -1 -;; - if 

i,u�, T V � �  j( - �ti:, AVR ���A�ti: L, ij!J�O)A I=! �c.rinm��I& I? #vtt-: .  j( -1 

-;; -�,ua C -i :f T -i j( - �tUfiO) ::Z .:f (/ :/' 3 / �fil, ' ,  � -i -;; - �'ftljfi"(' 'b �F'ffiW lt:7J� "c' . 

� � .J: 5 K�-�� �fi0 k - �Mif�--�ffl-�O)�-ffi7 � - � � - K@•���� 

0 k . �-���fi 0 c , .:. h� M� L k .  
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f,EJ.tt, 11r¥El=r x 'Y � /J� 5 A 26 s vc:7cT,  27 s !J,  Gm 2 A � / .,,� 1 vcA -::i t.:_ . 5 A i=f=rm :::.' ;s vt 

J:b�B'-J5il, * - p 7 n�llim Lt.=tJ�. 27 s tJffm 2 A �  :.,, .,,{ ,, vcA -::i -c iJ d ? vt 6 A 19 s i -r:,5$ 

l , ;;t - i:z '7 tJ�m.n f, �tstJ: < �ffi�vcht:>J:vf 0 T1£VC fJ: -::i -C l , f.:_ 4 %�cl& 9 ff x. � .:  
c v:::.. L f.:_ . 3, 4 %:t.:liHi I %�f�Jt1Ji=p vclffiHfrilt-G 0) Mf*, 1Jl tt, 1ttrEl =r x. 'Y � � -a: Jc T L. 6 A 

21 B vc I - �·:t.i c 4 %�0)3t��D"l , ,  6 A 24 B 04�08'.frWO) S-2100):tJt:>J:vf�rr -::i t.: . L 

iJ ,  L, 96!-Hf s. s tJ;-r:':!t '*' •�-;' -1 :r A illU c v - �,, - 1- 7 / A rt; / 3t 0) m% tJ� vf c 1v c' 1q11ey, 

vci=p� Lt:_ .  Lb •  L, p 'r 'Y r viT V _;,{ � � - AGC m%vc .J: l) .IE#vUll L J: ? Li:< c, 

tu .J: U'IBJ t, < AGC {a%0)-c :.) .1 v - :/ 3 :.,,tJ ,  G 7° '7 7. 'itl�vilE# C::·cf!> ·-::d.:_ := c tJqiia':i{, C::' � 
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t.::. . .: 0) *� v - � 3 / ··evt, 6 ff 23 s 2o�oo?ttJ� Gm 2 A �  / .... � 1 tcJ,. 1J ,  24 s 04�087} 

i -C:'*9 8 ll'!j:r13if�dllllffltctf&j{,� � "'.)  --C�ti lA.:. . .: 0) .7-.  � ':/ .... � 1  p:!j:r13iq:t, ?'f-�mlvi -30°,....., -

350C -C'a5 "'.) tc.iJ\ M{fffP.lfflHtifrO)fflP-Jtiltvi +5°'"'-' + 13°C ftifr-c·�t[&fflO)�;!ifHt;!E?t-c-a5 

4 %•0)••��K l --::, --C, �0) 3 %•�tl�M� c � Q mm�A�KT : ,y . ? L, � O)  

*5*, �tj:ttlU�vc !J - F'ltlr·iJ�a5 Q .:  C �ii?h tc. . .::. 'Y 'T JI,., • 7J r � '7 A mMHi.l:: r�� -

? t)j-t·¥fl ;t --c, ttMFf v - r � � 83 ft vt v·n, , 0 i7 �. P L -c:-t mt& 0) '1"1* tJ � Jl , c tj:t -c:-a5 � rl-' 

tJ�-c:- � .  tJNthtJ�� .: "'.) --c 1J - r�ltJT-O)Jw:lzsJ c ts:. Q .: c tJ�btJ� --::, t.::. .  T :  'Y ? 1&vtt&��J �  

vfE L .: A.., -c-, �-tm�r13, �:f:i?h:i6�. mt&tJ�thiJ� ts:_ 1., , 1  , 11�tc.?ht.:. .  3 %t!\H:t 6 ff 28 B IJ� Gm 

2 .7-. � / .... � 1  vcJ,. IJ ,  7 ff 22 B i ··e*9 1 n ff iFr < �• L --c 1 5 � < ht>J:::vf 0 .:  c tJ�-c- � tc. . 

3 %avt1ft L .i: 5 tj:t�ffltff c t -t�--CJIW{�vcthfF L, :;,J- - P 7 �1Hl, :;,J- - P 7 X�jO)jU� 

iJ�fibht.:. .  3 %a0) 7-. � ':/ .... � 1 O)r13, , 1 %avtfl},llfWf* L --C .i&WJIJ, GT : 'Y ? � �  I) ts:. t-o 

Lt-: .  7 ff 23 B vcvt 1 %t!\tO)ffi 2 .7-. � / .... � 1  �3tT L -r�:mtvcJ,. IJ ,  8 ff 10s tcht>.l::vf � 

ff--::, k. .  1 %a t 4 %a c � < lqJ L l ? tc , JMt1& 7. 7 t};-C:' "T v _;( - � - ffi"%i7�q:t*f§ L, IJ, 

v:)m:�tcA'it� �  Lflrl!Uvt-c· � ts:. b� --j t.:.iJ\ P 'T 'Y r iJ�IE1lttc� L .i: ? L t.::. .:  c vi, v - f 

- ffl%tc l  I) tiiii-c- � t.:. .  fl},llO) r 7 7'' 1HCv:)l., , --Cm,:L=t!!.-c-�W L, m:�. T v _;( - � - ,  t-o 

l r1" v - �--- r 7 =\=- ':/ ?''*iJ�lql�tcA1Jt� � t.::.-ti'tJ�gtttc v:)I., , --C�MatJ�fibht.:.iJ�, *5Mu�t 

tH ts:. IJ � "'.) t.:. . 

� O)  s %av1 8 fJ 25 s iJ, G. m 2 x � / .... � 1 tcJ,. 1J .  g ff 1 4  s tcht>J:::vf, *- p 7 �fi. 

�. m-1-witO)amu��� Lt.:. .  2 �•0) .7'  � / .... �1 vt g fJ 11 � tc3tT.  �ate),. 1J g ff 25 

B tCfl'b.l::vft.:. . :;,J- - P 7 �jj.-, ffl:t'Hlff�O)-?JlUviltrOO c' ? IJ �� � ht.:.iJ�. lt�rl!U5E� 

fiffi"�ffif JtiJ�� < ,  l 1., ,7' - � IJ�� Ghts:. /J > --::,  ts: . !JR!zslvi95fJlPF*5EvC l Q t  0) c ,'l!;1,bh 

Q . .: ti,-c-�W1r13, 0) P .1r 'Y r ��vt�ff!Ff5EJ!i 1J �T-t0 .: c tJ� -c- � tc. .  

6 %av1 1 1 fJ tj:t 1U  1 1J �vffi� lffl�a L, 1 2ff 3 s fig.r13i tc95t-f�fi1., , , •-1-w1t. *��7'l-** 
O)flrl!U�fi --::, f.::. . 

6. 1 .  2. m13��(J)�� ( 1972if:.) 

ffi 1 @J O) �� c L --C 2 fJ 10 B 1 5p:!j:005ttc S-210JA-1 2 %a�h'b.l::vf Q .: c � -=f'iE L, 1 

fJ 28 B l  IJ *vffitCA--::, t.:. . 2 fJ 10  B vi:x{�� < JIW{� . 2 ff 1 1  B 1 5�JeM . fl?J!U-r' - � vi.IE'it 

tc�m � h. 13�� p 'T 'Y r ���i¥1c � O) i!l., , _7-. � - r � � Q .: c iJ� -r:: � t.:. . 

��q:t(l)tJ'b.l::vfJIW{/f C L  --c a, 4 fJ tC S-1 60JA-4 %a. 5 R iJ,  G 8 R O)r13, fC S-2IOJA 
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8 '"'-' 1 1  %�0) 4 �. :::t� � ':/ --tt- - iJ�*El�ii i h --c 1,  ' 0  7 %�vi, 1 2Jl O) S�vchtiJ::vf 0 H  

@ � !-= --C t-: .  i t-:, �*O) :;t - i:i "3 f!ji;i 0) 7- 3< / ..,{ 1 :Mnm1�f-J 0)1VJ1& 1 �fajf--:> c L, :}J 

'bJ::vf$,vm 0) 1,JJFa'J c L --C vi l O B 'ffilJlt�-rJE Lt-: .  

S-1 60JA-4 %t�a 4- A 1 7  B ve :feM 0 ht-: .  :.:::. O)��vc J: 0 ,  �$0):}'JtiJ::vf ::t �  v - -;,, 

a /' O)�:klciJ�Hvsf'--:>h•ci_) t-.: 0) "(', 5 Jl �C vi�{tj:n;it"ltr!��tc 2 £tT 'bl:vf 0 �<zr:'. � t-.: --C ,  

9 ·0' c 1 0{} 0) 2 ,1;\�${!/U Lt-.: .  1 4  B 02WJ= l 31} vc 9 %mt �iJc:M L, tJ I �ff:ri: � 2 Wi= Fa'J Vl c'O)fr* 

--c, l 0�Tu17'JqTb JJ-f 7- 3< / .., {  1 VCA --::> t-: IJ;, :;;f- - P '7 rlill9Jh;tl;jsvc tr t�--r. 1 � 2 li1_�0)� 

�v.:l:.  -e � tJ:IJ · --'.) t-: . 1 O%tlvi 1 El �  1, ,  t-: 1 6  B 02Wi=02'.5.-Hc ntiJ=Jf Ght-: . 

8 f-J J::1I;vi IGY t)3i t 1, , :j j(�'.llHeiJ�� � .  Jl B *�'AJJfi1iJ�mJct, ,t-.: . �7({�iJ�m � ,  tJ: 

k• fJ: h•tT 'bJ:Jf 0) + i' /' 7- iJ; fJ: JJ • --::> t-:IJ�. 7 B 04Wj:455}vc 1 1  %ti, 1 1  B 04Wi=Ol 5} vc 8 %ti �  

9aAf-t0 :.:::. t. 11; --c � t.:.. . 

1 3t'XWc 0).1&��� --ccf) 0 7 %t�0)9fiAfvi, 1 2f-J 1 4  B 00Wi=235}vcfihh, :.:::. :f't � t --::> --C -t« 

--c 0) i:i 1r 'Y r ::t � v - -;,, :::1 / vi.ft T L  t-.: . 

6. I .  3. � l  4{'X� O)ftJJ� (l 973�) 

2 Jl l B ,  �14t'XWc c L "C O)JlrJJO) S-2 1 0JA-1 6 %�tr tiJ::vf$vffifp�tcA -:, k ,  tr tiJ:: 

vf 3< 1 A A 1T :) .1 - Iv vi '  -t c' vc ' . � 1 1  <*We tJ :ff 3 � Fa'J 0) fl;,; £h iJ t cf) 0 iJ \ -t ;h G � � vc 

L --c, �14t'XWc i:i 1;r 'Y r M�� O)*�t,O) 1, ,  < t 0) ��t-: vc {t YJ J::vf t: . }1 'bJ::v-f$vint/lf&� 

vc tJ: 0 h --c 1, , < r=f=' c·, :.:::. 0) 3< 1 A 7- 1;r :.5' � - 11.-- vc zB --'.) --c , 2 f-J 8 B vc 3t � - i:i 1r 'Y J, � {lffl 

L --c 0) � ..,,  - --tt- 11.-- ,  · 2 J=J 1 3 1=1 ve vttrtiJ::�f-r'xE�ti� m 1, , --c 0) � ..,, - --tt- 11.-- ��»ai L t-: .  .:: :> 

L --Cm�{tj:tJt!Wf --::> f.:_ c :.:::. ;:_) c·, 2 J=I 1 4  B vc S-21 OJA-1 6 i}�O)fl'bl:vf�� 3< 1 A 7- !;r :)  � 

- Ji-, A YJ � Lt-: . 1 6%�vi 2 J=I 15  B 02Wi=455Hc¥GM 0 h, P 1;r 'Y r O)� L J: :> � J: cFIUHUt2 

� c t vcIE�c·$1t:O) .N. l ,  A 3< - r �1;1J--'.) t-.: . 

�J=I 0) 3 J=J 25 B ,  23Wi=475:Hcv:t. S-21 0JA-1 4  i}� O)tr 'bJ::vfvcnx:� L t.:.. . U:ff ::t - i:i '7 tH 

mO)��. 7(�0) �AAtl� ��• Lk P 1T y r trtiJ::vftt@jKfil --::> --c , -t 0)$vffi��� --c 5 

i < ifHl: 0 "lt t-.: t-.:00,  � L J:  5 ti?J!U�!�vi, /1/Ji�vcm!� Lt-.: . LiJ • L, 2 JlM�-r7i: L --C t, ,  

t-.: 1 3, I5%�vi, ::t - P '7 O)�l�, !Fs�Wi=f13'j O)FJ:ljM(:tu J: c:Fx{�� O)��{t,iJ.  G 2 jt;Af�i1'Ji� 

L. 2 jltsltT 'b J:.vfDtz�vc c c' i --::> t-.: .  � ,:; F' ? 1 /' 3l - tJ1f 0)1l YJ  2 £  08, 1 9%�) vc 

:tt--t 0 ��fF* i /IJ� tdf:�c·, 7 JJ rr 11lJ95Af A 3< / ..,{ 1 ��vc tJ: --'.) kiJ� . xf��1t c ::t 

p '7 /§iJJ�;iJHc, rT 'bJ::lf 0 t�0 �ffl-f, I 4t'XWc c L --C vi.1& <L *1t ' f�f��l��ml� Lt-.: . 8 
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'Y r O)Jft L J: => ���JtT Lt..: . 

6. 2. 

a) 

b) 

Cl T "I "' *i*(l.)iijr;cJo ct �fj� 
P 1r 'Y Hix 

CD S-160JA � 

:@: � 

1f. 1£ 
:@: m: .§L 

11!. 

:Jt Ji � m: •  
tt:lx:HW m::1: 
!iJlHlfi'.J $:@: m::1: 

p 1r 'Y r O)f*� 

3890 mm 

160 mm 

M; 1 13 kg 

M; 64 kg 

M; 5 kg 

M; 20 kg 

23 

® S-21 0JA ·� 

:@: � 5270 mm 

1f. f£ 210 mm 

:@: m: .EL M; 260 kg 11!. 

tt Ji �  m: .  M; 154 kg 

tt:lx:ttW m::1: M; 20 kg 

!ilHlfi'.Jfm:@:m::I: Ml 40 kg 

p 1r 'Y r O)f*�vH ,lJ" tJ:: 0 M� J:: IJ i fl?t L, --t O)J& IJ f&1., , vi, !k�ffil&frffi!tc�--:5 � ,  
!k�ffil&f&f*�itff:�O)f�if-vc?E -:, -c {t�� L tJ:: vthvitJ:: G tJ:: 1., , .  

%eve mffi -r:-v:t��il�¥z� L -c 1., ,  Q 0) -r:-, A f*vc�,;:�il�-1*m L£ < ,  --t O)a1(,;:vc J:: Q !k� 
:to J:: tf!kIJMfO)�!kO)!w .tl:tc*m,c.,O)tl:'.ftii�&r��=-r:-cb Q .  --z:- O)t.:..'lt> p 1r 'Y 1- ,  JBMa. v -
1v , � - './ 7 - 7'' 1v , }t�tJ:: c' i" �  -c 7 - ;q::.�;wc L, !Alm{ft c Lt.:. .  :Jl�M[. ffi..:s'zJJ�� 
�. RT ��Ui�mvc � ,y ::f- 7 - 7':t}j�filt'.vt, {t�M. A��vev:t .: ;hvc�!kh1*m��* L 
t.:.. . i t.:., !k�ffiI& 1J f&1., , i:f:lv:t 7 - 7' ,,{ './ r�Hmtcv:t'lt>t.:. IJ ,  7 - 7' � ht.:..�ffifii-;" ,y r �lz 
\., ,  -C --z:- 0) J: '"c'{'F�i" Q ��·�C39J6') t.:... 

"i" t.:.., p 1r 'Y 1- �=-xr L -ct;ftctl:r.t--t� � i O) v:t��mm. m�i¥J��. 5$1J tJ::fflr&:, m:tt<: 

�W:0) 7' 1  'Y ::f-3'.li'.A, M IJ �x_�O)ffl�l¥JtJ:: i 0) c ,  ��. 1'f •• !k�� -r:-25 IJ ,  .: .tt G vc 
"':)\., , -c i *ffi,GO)i±:fit� v:t G -:>  t.:.. . 

6. 3. mfx�tn:*n<T.>tt�• · fil!lfl 
3 �F1=1i O)���jj l: -C, tt:lx:ttW:vcJf c®l¥JtJ::itl:�vi9a1:_ LtJ:: iJ" -:> t.:.. . LiJ· L, m12?X� -r:

vi vi c Iv c'i"�-C O):m::lx:ttW:vc "':)\., , -c, :mJ1J?. vc:to1., , -c O)l±}��iJ��,�-r:-25 -:, t.:.. . .:. hvc "':)\., , 
-C vt:m::lx:ttW:O)ijlj�1f$vc�lzsli" Q c J!tbh Q i!&�iJ��iJ'> -:> t.:.. . iYU.:z.�i. 7 './ T :r O)i&ffl, 
.h './ �-'#vf0)1}.h,, i;:rtgO)� i h�iJ�cbvf !::>hQ . mI3?X�, ffil4?X� -r:-, .: 0) J:: 5 fJ:: r '7 

7'' 1viJ�JB1=. L tJ:: iJ" -:, t.:.. t 1., ,  5 .: c a, :m::lx:ttW:O) �U00?2.tu�1f;j:\O),<'}J*-r:-c5 Q c � *- !::>hQ . 
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.: .: '"(· t:ti!&�O)� .: '? tdt$, i t-.: vi��tc.��'ittc.� Ja:'� Ltdt$mvc. "'=>\, , -C¥li1!r L, ¥i* 
""'O)�� c. Lt..:\t , .  
6. 3. I . �12tX� O)�ft 
(1) ��ft (EF) 

(1) 7 './ T -r  No. 2 ,fai} ?"" - 7··11.,, 0) 7  './ "'r -rl&ftir�tffi-"O)�;w'Hffi-¥EB#vtWT•· 
(P) QFT-2 (IC) O)���ffl. 
H ����O)J'&i:rtc.mm1t11trlli.O)l*Jfffi�i1ULJB1:. · 

(2) JV r:' :/ .1 '7 A �H�:tJH (MGR) 
(1) ibf'F�f . �fi:/:B :tJ�c.*9 30 kHz O),fai}nt�A L -C l.- , f._: .  Mi* L-'r :i: v !I Lt..:ntWT. 

ft\!, ti-Ji!.J:vc.�'itvi��i'lb Gh t.r.n� "? t..: . 

(P) �5£1[:ffl:�{ffiO)I/Jf'piJt�� (�5£{[:ffl:�{ffi��\ 
(3) ffl:iBt:*1E�iJlU5£$ (RNH) 

FET, 3SK28 O)��ilt�� . 
(4) 1!1c�ti--iJlU5£$ (AUV) 

3 i}�. 4 i}� c. i tc., l*J$0)-¥Efl{tvt vc.-{ffi�� td181mnt� "? t.: . 

(5) :t- ·f './iJlU5£$ (NNP-08) 

1cAMtc.xft" G ,@Jiel�(c;;�!j:tttn��JE'.71-C'� --:> k . mtm��itffiAJJO) 0. 05pF -l! :J � v !I 
::z './ 7' './-tJ- � lOOOpF 7' -'r P - 11.,, :::z './ 7' './-tJ- vc. �� . 

(6) ffl:rfflJJtrJ!U5£$ (NEL) 
(1) LP (AC) O),A.)] r 7 './ 7' 2 tX-OlUiJ��� 7 - 7' tC.ii'0t.: .  r 7 './ 7' 0) !7  'Y 7

°

•:a-�� 

L -C,W�. 
(P) 5 ��O) NEL ffl:�@J� IC �ffl. 

(7) 7j(f-��$ (HOR) 
(1) 3 • 4 • 5 • 6 %��--t�--C�lli�ft.JJJU:: ��tf:! JJO) 17 -1 � './ P''iJ�7G-is(""c'tf> ··:d.: . 

rntfzsi vi 17 -1 � './ P'' 7' '7 1 'Y -'r.�jbffl ::h A c "7 -1 !I P 7' '7 1 'Y -'r O)J&#vt q. 90)� G � --c:-� --:> 

t.:. 

(a) 4 %�0) HOR Lt,  lli J.JO) / -1 ;;( v� 1viJ�iM] 2 (V) --c:-*� 1., , . �ill$ No. 19  � 
No. 42 vc.�� L --CMtk: . 

H 5 %� c 6 %�0) HOR ��i:t:t. filu:15�lli :1Jfa%i.l�ll::�x.t.: .  .: hvi "7 1'  !I P 7-- ry 
1 ,y T�rO)-¥m#vtfffi710)Wf��. ft.J�1ff.Jff c �lb-t-G "7 -1 !J P 7' '7 1 ,y -'r v - r•O) � 
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9 �&•�-K l � - � � � �$�Kffii:p Lk i � c �* Gh, � ��- f Lt••tt �� 

rw����. n����tt� tm� Lk . 

(8) v - 3t- r 7 ':/ .A ;f- ':/ 3t (RT) 

1 %�� r 7 ':/ .A ;r- ':/ 3t'�wl3�i:pff{'F � .A -C:'7G�?i-$1t$l�}dC l � $it(�� \, '  t,  3.t� 

89 tc-j:;_ � f,J: it(� �i f,J: i1. � t.::. • 

(9) !t!H�H�t��it (GA) 

GA -t! ':/-!f" - ;Jf < tr.. RT · TM 7 ':/ T :r il�S 9 iJltl�7Gfil§, -t! ':/ -If" - $�&•��£ L t  

m�. 

(lG T V _;(  - ,?(' ��Fa� (TM) 

2 %� c 5 %�� 7 ':/ T :r • 7 1 �-$��ffi#��· · 

U� �i:p-� (PS) 

1 %�� + 1 8V .*� V - F*l.M!k7G�:to l V' 6 %�� + 18V .*tr..r&�hil�S � t.::. . � h 

G�i•r&�* � � C-ffe: � ) �7Gffi1, ,1J�1*fzsl-c·s � c J�U:Jn� . 

U� .?<' 1 "'<' - (MT) 

3 %� .?<' 1 "'<' - •11:7G$:5i:-c·-=f{/m .?<' 1 "'<' - c 3t� Lt.::.vf iJ.�i.IE'ii fJ:.f'F� Lt.:. .  

6. 3. 2. �13?7(���-s-

(1) ffi:Yt"i'iJt!:Yt.tJltl5Eff: (AGL) 

f1J��5E��J!�,&f� c Lt.::. .  "t. t.::. 7  � -r ':/ !/'' V v - �7G�il�- :n ms � t.::. .  

(2) ffi:Yt;W7i-.7Jltl5E� (AUV) 

�'iitJ:. L 

(3) 71- - 1=2 7 x•iu5i:� (SCI) 

1 0%�� SCI �i G -r .A r ���E£$il· G .1 1 ;(iJ� §61:. Lt.::.il�. � h�i AUV � 1=2 - i 
V - · � v .1 1 F'�Wff* � V 3 � !/ K l � i � c ffOO L, 1'iJ-$�K���� tM� L k .  

(4) IE 1 * ':/ffi.ffltrJW5Eff: (CPI) 

Jr' � ,?(' -@�� V -t! � r w�l:fil•il� LL h:il· � t.::. . 

(5) 7 7 � !/ .A Jr' 1 r �H�ntt (MGF) 

�'iitJ:. L 

(6) -t! v :1. - A �H�nit CMGC) 

§6�7G� -C'P3$�l:fil•ff * �fr� ttw�. NEL c �=f�ti 7 JI, � � �?'fflU �C�\, ' tFW� 

Lt.::. .  
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(7) mrwoc • tiocJlU7Efit (NEL, TEL) 

7, 1 1  %:l*vc --:::>1, ,  -cmr�'OCiJIU7Ei�0);1li1LJ::tl!R,;ct Q tc.oovc @J� ��51! L, :tlJ�. ,,.::: 1 7 

;z_ mE£��5'! Lt.:.. . 
(8) :1:tg�'A��tt (GA) 

--t� -Ctiffi=pml'fuO)�Vvc J:: --::> -C ?- r - 11,, * - ,,.::: - Lt.:.. .  9 %:l*tt -l! / -ij- - ��vc--:::>vt, fm 
0) 3 --:::>0)%:l*vi®<:IE ::z 1 1Hc mmE�VTE L -C v - f- PPM O)jJlU7EftiiUH vcA;h-C)W� L t.:.. . 
9 %:1*0) GA vc ffl:mi@JiiO)JeffiO) I'- 7 7''11,, iJ�J!> --::> t.:.. . 
(9) v - 3?''- 1- 7 / ;z_ ;t; / 3?'' (RT) 

::l:.fcti&�vitXO) c tu 1J 

(1) G T ?- He J:: I) *m ==r- -v !::' T -1 I*] 0) "" / 3?''# � � iJ� 'c'k. .  

(11) ��T ?- I'- i=pvc 7 / T T  'c'!f P - tf.Ultt.J�� .:_ 1J ,  *ml±L1Ji7�r ":) tc. , 

(;� �m mli&:�O)flffi.OC F' Y 7 t- iJ�* � " ,  O)iJ�J!> "'.) tc. . 

(:::-) (11)0)]ismlli n1J�r "'.) t.:. 1-· 7 / A ;f; / 3?'' vi*m�� x� L, HO)W!_oc v Y 7 " iJ�* � < 
f,f., --::> t.::. O) vi?- 3? / ,,. ::: 1 i=p vc� � tc.t.::.oo, P r y I'- ffll*JUltoc� J!> "i 1J J:(rf fJ.: 1, ,  J:: 5 vc L -C(l5° 

C �OC) {fffl L tc. . 

(1q T v ,1. - 3<' - *mt£ (TM) 

7 ......, 1 1  %:1*0)*{8':l*vi, (3: c A., c:·����-1±-fvc, ffi.7£0) t±\ 1J �ffi Lt.::. .  1 2i}t£0) t O) vi 
ill 1Jt7�;:;r-�:iE''c'4!> "? t.::. 0) -r:-, ffl:1J�$iffil··<- ;z_ O) ��@J����� Lt.::. .  

(1� �i=pffl:it/2 (PS) 

S-210JA-8 %t£=m:�-f,.7£0)�i=pffl:ltO)�jtt�,11: �iJlU7E Lt.::.taJlt � 1 -J- ?- 18 ;f ;r.., P .*O) 
ffl:it121J��11tz>ffi Lt.::. . m�O)�*· .:. O)ffl:�vi�ffl-1±--f, -rffmffl:�O)!t=#'�� ��-rrmm1t �  
{iEffl Lt.::. . .:. O) ,@  O)ffl:mivc--:::>" , -c vi�1/tvi�oo 0.n ts: iJ ,  "? t.::. . 

(12) 3? 1 � - (MT) 
3<' 1  � - O)lffl;fffi�O)r .:c. y � vc:t:o1, , -c vt, 1itEE�JEO) t..::oovc ?- 3<' - 1- L tJ: 1, d�� t � "? t.:.. 

iJ�. 1c: ';::r&vi fJ.: A.,  G�1/tts: < �tffvc{tib, L, ffi¥��vct-o 1, , -c t ,  �tff-r:·� --::> t.:.. .  

6. 3. 3. �14?x� O)�� 

(1 )  :ti.1b1Mi-t9itum� (AI R) 

mJlfflilffi.ocvc J::  "? -C lli 1J1itEEiJ�� L < �{r. L,, ��vtiJ , tJ: IJ IB!lt-r:·� "? t.:.. . tttcI3�:l*ffl O) 
H�ivt-t"O)�ibiJ�� LiJ, "?  t.:.. . ;t1J�tJ: c'O)��vi, l*Jtt:!!-r:·-!z: y r Lt.::. "i "! -r:·tr�J:vrt.:.. .  � 
OCiJ�->?5? JE 1J tJ: iJ, "'.) t.:..tJ-r:·J!> Q iJ�. t£�0) fJJ1i:viIE11t-r:-� "? t.:.. . 
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(2) ;&ijt AJtJ!jc�fi!UffUff (A VL) 

1 3%affl O)j@jff:miJffiO)-$iJ�{ftlla.O)f-:003et)N-1tf, 0 X�i N2 + .*O){f • j@j�Jl ch 2 0) 

-r'- pl �!!>lW-tG .::. c n�-c- � tJ:.n� '? t-= . 3Jn::.tr'0J:vrt-:14%aO)ic��c J:: 1J A:1J�Il �r 

vfG .::. c. K Lk .  ��. �-O)Mffi c. Lt, jc t O)a�ttft t ,  �$�.IE��� c �bh G . 

t.J;-tJ:. < c i .  µ -r 'Y r A pl ':/..,{1 �rm -c·wimuaHO)fpib0)1J�n�NfM�oo 1::>hG J:: ?  tJ:.�lln� 

(3) ffijtm�ilU�ff (AEF) 

I4%.0)fm,{J{U*a* O) lli 7Ji7�7-. -r - 1v ;t - .... { - Lkt-:oo, � L .i:  ? TIE AEF -t�t O) if'1 

':/ �if.9 22dB _tc�1fE Lk (�ttY 1 ':/if.9 40dB). 1 3, 1 5  %a�:t.B!tif, 1 8%•�� .B!tif, 14  

%a7-. -r - 1v ;t - ..,{ - 0)7'- pl �J!>lffl Lt-: .  

(4) ;t - µ 7 X�iJlUJEff (SCI) 

A�tJ:. L, � L .i: ? ic�fi!tff. 

(5) mr�Il • tlla.IlilUJEff (NEL, TEL) 

-t�t 0)%·0)� L .t ? ic��i.B!tif-t·� -:d-: . �'f�!iffl�i�O)ji I) • 

(1) 7 ':/ P� � .:r. 7 7°

P - 7''ffl 0) H-L -w) I) ffir:x. !J v - :a:--t� tWr� c �ffir:. 

(P) 1 8%aO)Jm¥&:�� - jJ O) lfi 1J tJ:. L, jqjiJ!a ::i * t1 pl w� O)Wr�, �:oo-c·wni� . 

(!� 1 8%a0) LP � J:: � EP O)�lE{JWW IJ :l:*x. lJ v - n�. mttit�miJffi ON �,m-c·tJ:. 

vth�ilbft LtJ:.iJ� '?  t-: i O) �, miJffi OFF �-c- t ,  )'i-{ITT�f'F-c·-w) I) ffir:x. AJ1J�tJ:. J:: ?  tc @J�� 

J! Lk .  

(6) 7 7 ,y P 7' if' - r �H�:1Jtt (MGF) 

MGF ffl'1- x ,y tl �� ffl \.. , tlbf1f:'1- x ,y t' �fT ? . Hnx;-5t7 7 µ  t,''lfi jJ O)-w]ff�1J� c. T· ,r 

� pl 1v lli 1J� LO) 2 "'?O) r 7 7··11,.,� IJ ,  w1Hi 40kHz :l-f$iff c. IilriE:l-f$iffO):(-f$i!l� �� 

:1-fi"" .::. c tc J:: '? tfg¥i;k:. -��:t@J�q:t 0)¥-EB#H"�.B!b�)Jf:lzsl-c·� '? t-: . J!>lffl-r' - plU, 7 -r 

µ t.1''Hnx;-5tvc��r�mmn�� � fm�:t.MtJTAJ1J�-c-� G · 

(7) m¥&:*1t�illU�ff (RNW) 

A�tJ:. L .  1v - 7
°

7 ':/ 7  -r.*0)-r' - pl - �i r 7 ':/ 7-. ;f- ':/ Ji'O) DC ::i ':/..,{ _ pl 0) 3kHz 0) 

*l�iJ�iiA L t \.. , Q . 7 ':/ 7 -r� � l±l  L::15'iktc�tt0)£,�iJ�� G . 

(8) !t!Hifl����t (GA) 

�q:t-l{0)�--(·7,, 7 - ;t., ;t - .... { - Lf-: 0) -(·, �lEffl ::i 1 IHC..,{1 7 7'-lr,E�lr,E L t*m.IE 

Lt-: . n.IEmm:���%-� J:: "'.) LA� G - �ib�-t�t.IE��� '? k• 
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(9) �r.:pffl� (PS) 

�KA�� < ��Kffl��� � Lt::. . 
M -r v ./. - !x - *IB� (TM) 

A�tJ: L, ��.  
(1� v - !x'' - r =J � ;t.. ;f- � !x'' (RT) 

13?35¥11£:tlfrf�A��i-e 7 ffl!O) RT fr:��T ;r. 'Y !l .  7 ffllr.:p 4 11810) RT *'l§il�5effi��-e2b 
-::, t::. .  h'bJ:.vf-rXEml B vc.itb-tt -CIDm��f&, \, , fc_f.::.60, RT O):p§:1x;�i-rXE%� cAtJ: o  %� 
tc.t§:tx; Lt::. t 0) iJ�ft c A, c' '""c'2E> o .  r =J -;l;Hi, �ffi���c:t-o vr o afcfflil��il� -:, t::. .  16%� 

ffl RT �i PPM-2ch 0) ,, { 11.,, ;t..il�lliffl,-ttf, 1 2?x���.7;, 0)7vffi RT 0) PPM $�,(J.effl L 

-Cfglfi'k:. 
(12) !x 1 '"'<' - (MT) 

�%�iE�vc.f"pi:IJ Lt.: . 4-@1J.effl O) !x 1  '"'<' - �i.  ;t.. l:::.
0 �,�;)( X+45f;!>, IDt!!�X+60f;!>, fm 

mu��,�1i%X+62tr>��*� Lt::. .  

6. 4. i"� v-� 3 � 

a:B�l1£:im'""('O) µ 7" 'Y r ��*"""' 1/ - './ 3 ��i. OOF'3��0)7Jfl� C il�tJ: 9 AtJ: Q .  -WUxJ{'""c' 
� o t.!.vrj> Affit '""(·fibh�ftJ: G tJ: 1, <. c c ii �. llOimivc.�1, ,rs5* - P =J lliffl.il�� < tJ: � O) �  
�t::.h�itJ: G tJ:.\, , .:. c tJ: c' '""c'2E> o .  P 7 'Y r h'bJ:.vf "i '""(·0)${niHi, 41-?k� '""c'*=f O)AfJ: 9 
�i2b o ii�. h'bl:.vfTXE B O){f,9 1 0'"'-' 15 B finc.tffl-f*$vc. J: o h'bitb"tt:ft�lffl �, TXE%�0) 
§ 1¥J. �!k. h 'bJ:.vfnfPJ Vii:n �*litffitJ: 'IJ$tt���fi1, , ,  ffi][lffW:z,�61.)t.:J:. '""(· , µ 7" 'Y r * 

Y -10 
- 9 
- 8 
- 7 
- 6 
- 5 
- 4 
- 3 
- 2 
- 1 

y 

� 1 tr0J:vr�fflH'r�=r��O){j!J 
Table 7. A program setting for the rocket launching. 

��:tTit-lt 
µ 17" ,y r • ,#,1(��A • �;fffl 
,#, 1(��Jffi 'T ;r. ,y !I 
m�� · *•�� 

7 Y 'r -v -rf**, "J Y 'r -v -Jffi L . 
Sep•NUT ffi�� 

��rrif-lt 
tlf tt�H: 0) � !£ 
.... � ,y T 1J -JE'&t 

A � Y � - � m�� *ffl� · G T A r 

µ 17" ,y r IG �*· JilHliiJff�*aif 1[�7 A r (JIJitf�O)�) 
"J Y 'T -v -*-lt, t*mlffiiJ,$:-lt, 1) ,, , - -ij- ;J., '&t�TA r ,  tzIE, 1) ..,, --ij-;J., 
fl J:tf A � :.,,  ,,�1' A I) 
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f*�vi. f,§..7,i.}'[ "C tu J: ttltttit�<l)��f'F�t.i:: c' tc}v:, "C It ,  --:d.: , *. 7 tc�l3c'X�<l)*vif'F 
�-J-5£*.z-'WU c L --c 4' vff.: .  

6. 4. 1 .  p 1r � i- trt>J:vf'*<l)m�A�reut 

�?X�tc J: "::> --c, AA��*""" v - � a � <l)J1t:f.ftc#"::> --c�"::> --c 1t ,  < AAWcfittc*=f<l)� 
;bt4' Q JJ\ 6 ,..._, 7 :i5 ··c-nt>J:vf !J 1 A 7-. 'r - � .:1. - 1v (l)i""-'"'"C (l){'f�z-�* L "( It , < �)ffi�i, 
WG�bG c � 6� < ,  fflffi�<l) P 'r � r trt>J:v-r�a'*Ktu�GA.Areut · m�� § � £  

<l)iUtii 9 tC-};t(l) § � c t.i:: G t  (l);ot1f}'[ � nk . *. 8 VC l 4(X�<l)"p 1r .� r �-vc�;IJQ LkA 
� tu J: U' -t (l) ff f)J t.i:: c' a' 'WU�-t G 

� s MI 4�1ll P 'r ')l r ���O) A��!t 
Table 8. The arrangement of the number of men at the time of the rocket experiment. 

� ff 
ifflft���. � � 

ili J 1 1  
pf IE 

R T � m J 1 1  
ti .� 

® ��il!il!ttl-� 

� ff 
,±I< IE ? 

R T � m J I I  
ti .� 
� � 
j� J 1 1  

m • ft I gs :¢. IE 

'A � ft I 'A� m � Ill A 

ffl iu ft I SJZ rR 

® ¥e M � 
� ff 

IE 
R T � JI I 

� � 
ti .� 
j� J 1 1  
M ms 
g§ :¢. IE 

SJZ ff{ 

I 
I 
I 

I 
I 
I 

p 'r ')l r *"* . m *s• . i"- ::z  **s• . i*mt 
1t•M !lJJ 
�--� · �fi · ·· · �- · �-fffl!lJJ 

PI t!J{'P-r ;,_ ')l !J (v  - !l'-�ft) • �c�ai;2. 
PI thf'P-r .,,,, ')l !I Cr v .1- - JJ -�ft) 
�fi7 -J- '7 7' • �-

IG :to J: rJ JJ 1 � -TllJ� • t*ml. 
v - !J .• -�Mtti1t • �c.�ai;2. 
7 1/  /. - !J -�!lti{� • �[.�-�-
�fi7 -J- '7 7' • �-
RT �c.��tl 
�fiai;2 . •  '11i¥1HE� • TM !c�ai;2. 

m•li�t��m • ·��i!M 

���R�m • ·�ffli!M 

:;:t - P 7 ���m • ·�ffli!M 

ffflj1J�ti1'P 
v - !J'' -ti1'P 
7 1/  .1- - !J -ti1'P 
RT ic�iii:m f'j)@i:.7,r_ 
GO -�. TM ���fl 
'¥ Jt 
m�!i�mffliu. ¥eM�rl3,�c� 

¥eMM� 

• �c.�aii 
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6. 4. 2. p r 'Y r ¥BM 3t 1 A 7. r ::, .:z. - 1v 
19"iX�iMlffl Lt-: 3t 1 A 7. r ::,  .:z. - 11.,�vt::kfm,J\� --c:-s Q iJ�. trtJJ::vf 3? 1 A 7. r ::,  .:z. -

1v A IJ 0) �%ne vi, 19" 19" --c:-iJ,  tJ: IJ � t.t 0 J:: 5 �c..lf!:!'1? .n Q . -wu xJi, -t--c:-�c }ffi « -cs Q J:: 5 tc, 
�I2?1X� O)�ir�evi, ffiJfUdi;fi0)1}JjWt]t¥JliJ, G. 11#:xlfilBtvi�,f 7. 3t / /� 1 A 9 ��:offi L 
'"C 1, ,  Q .  i tc., 1 2  ?J(�O) 3t 1 A 7. r ::,  .:z. - 11., 0)�2Ut.t .: c c L '"C vi, ��jeAfO)�� (S
I60JA-3 %�. S-2IOJA-4 %�:to J:: U' 6 %�) c ::t- - P '7 7. 3t './ ,,.� 1 tc J:: Q J!P�JGM�� 
(S-2I OJA-l , 2, 3:to J:: cf 5 %�) 0)=7-f;:ij!-C c L tc. .: c iJ�Svf G.h, Q . �tc{&�vc 01, , '"C 
vi, � I  7. 3? './,,.�1  · � 2 7. 3? './,,.� 1 c 1, , 5 m L1, ,ffl���.l,t. te L-c 1, , Q . m:vJn\J��P3 0) 
'7 './=J- ,, - J::vcffl..7,t.ftvtt-:.tt��� 1 7. 3t './ ,,.� 1 %7 c L, '7 './=J- ,, - � 5 1  � ill  L, trtJJ:: 

vf jEjJ.t �c -1z 'Y r v-cr-t:ffilj.!Hl:E L -c ::z './ r p - '7 • 7. 3t - r --c:- � Q � );� �� 2 7,. 3t './ ,,.� 1 % T 
c Lt-: .  � 2 7. 3t './ ,,.� 1 tl-:fitvi::t- - µ '7 0) /:Bm�� '? -c, ¥e Mt�"fJiJ��� � ,h Q  �iJ� X-2 

0-c'S 9 ' tli?'% c C t  vc , {&O);:;r� v - './ 3 './iJ�jifi-t Q t 0) C Lt-: .  � 2 7,. jt //� 1  i:pvi, 
± c L-C VLF �iBl. ���19"wimu� = .?" - c ���}JtO) TV �{5effl L -C ::t- - P '7 O)i!J � 

:z,lfm Lt-: . x-25t--c:-7,. 3<" - r L -c t , �� p r  'Y r n�:l&��J.tvcJ::jt-t Q i  c-ve vi 5 5:t;ilf 

< iJ,iJ ,Q  O) c', 5 5-}f&O) ::t- - µ '7 O){s'Lfi:, g)j Q � t.t t:' :z,=fiJlU-t Q .:  c vct.t IJ ,  ::t- - µ ::; iJ�S 
GiJ>  C,6i)�6i) G.htc. p 7 'Y r 1M3Itc < Q l} >  c' ? l} >O)fl]Wrvi��1ittctrf iJ> L\, , rAi�--c:-s '? k .  

f!B;;fo£:ttg0)�-ir. mtEc'vi� 2 7. 3<" './,,.�1 iJ�%7 L '"C , if®jl��-tQ  c 5 './=J- -t - 1J{s'Lj£j, 
�J.tftEjvi JJ � - r ::z './  r P - 1v -r:-�x. G.nt.t 1, ,f-:.6i), :tc, O)fb, G ::t- - P '7 iJ�S Gb, C,6i)'i£6i) 

tc. p r  'Y r t'LJHtcllim v-c < Q •��tc. t.tvt.nvit.t G t.t 1, ,  . .: O)f1=15�vi ::; ',/=f- ,, - j£jJl1tU1.U=11 

7J� !J � ::z './ c' � hviiJ,tJ: 9 m�� .rLQ c tttb.h,Q . ��jeAfO) .?" 1 A 7. r ::,  .:z. - Iv t m:tlgO) 
A�� *� v - -;,, a './iJ�J!l1Un\Jtciftfi-t Q J:: 5 �II L -c,  �5J-t.t t O) villi*Q t-: vtii'� L -c,  
� 1 './ r 0).7,t.��=r � 'Y � -tQ 1J�:z, c -? k .  

�13?x�O)�-tr--c:-a, CD�iJ�tJ: < 11#.n -c 1, ,  Q .:  c .  @�jfn�4i:Ef;!l 8 ,1, - r 11., U"F--c:-s Q .: 
c .  @jjg��;o�tl_il.h,, .BH ' * - P 7 7J�f1'0J:.vf1JfPJtC /:f:i;!l-j'-Q .::_ c .  ®*�• }3 ;o�lli '"( \, , fJ: 

1, , .::. c .  @ P r 'Y r to J:: tXliillU�%a:n�-t«-c�,m,t.t < 1HJ--c:-s Q .: c .  tJ: c' O)�fttn��JE � 

.n0--:::>s Q ttt�O)��c..21 1*000-� J: IJ ,  3<" 1 A 7,. r ::,  .:z. - 1Hc£--:51, ,-c , p r  'Y r JBMO)k 
ob 0)${iffiiJ�fifJ:b.ntc. .  $vffivi*9 I 1*Ff=!j c'�7 L ,  JeM�{4�#fv::> (� 2 7. 3<" // �1  ) . 

JeM�f4=n��JE � .n tc.��vi, JeM 2 0-M J: IJ ,  Mtf 3<" 1 A 7,. r ::, .:z. - 1HcA IJ ,  p r 'Y 
r 0)¥eM�fi 5 

tJ::to, tt�H%a:v:t¥eMX1* i --c:-:}'t.t < c t 20:n\.�J.'.!t0) 17 ;{- - � './ �'-7 'Y 7°�£,� c �.n-c 
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I; i1!! (Main Base) 

Pi�ll&!it�utli l 1-
'lltll/i;fxt&\i � 
1,t � ;!x t&\i 1 

�:a:.��• 1= 
A ? ;,, ,, 1 J.. I) im-\5-

001,v;clJ:Jr!-Ril!!:t.il 
j: I) �-

ttil!1J�, 'lt\'.lltt 
il*saJli��Jlicli: 1= -:Jlt 

ttil!1Jtt 
- PT�Mltili1Hll 

ffl:llli il�ill.iffiJ!ffl Mi  

� 9 S- 210JA }tJ 3l 1 A 7' ,r � .:r. - Iv (� 14t'X!*) 
Table 9. The time table of th1 procedure of the rocket firing. 

X - ?t  

X - JOm 

X- Im 
X - 30S 
X - J5S 

X - 5s 
X 

x+ 6m 

X + JOm 

v - 1"- · -'f v ;I - ? - ·•Pl (RT�) 

/ :7 ;,, 1- -\' - JMt¢.i:"�m. A r ·1 ' �
-::

litJ12. Ji.l"l!i.if + .:c.  ·;, 1 
, �-7-7'�J; J: U7 - A M�. lit8 
· 7 ;,,-f-\'-1HII.fil k ·;, r / IG ·? 1 7-im'i!illtiffi'.il!OFFlitU 
� ( i.:.Ji.1" 1  r JOC{t) j IG 0? 1 '7-!i!illfi_:i .:t, 1 ? - jj. L litU 

I i JG7 - 7',1,j;1iJtrlit• 

I 
7.. t::' ;,, I?· Jll1Jli�7' ·;, � -\'-�imtf!JfciHIJ'.,a 

j � L  J: ,  ffl$7"7 ::7':IOC{t. lit8 
[ 7 ;,,  1- -\'- J: IG *5,WlW .I: (.f� I ll!l�imtM1Ciff1J5£ 
j ( ig_Ji.7"' ? r jj. L )  j PI'lt\'.if. , i � ;h lf'lt\'.if.OFF lit�-
· '7 ;,, -f -\'-••fiJ -t �  r .  � 5ElitU 
I i.:.Ji.1" 1 r ioc 1t 
i o 7 ·;, r , ,;,,  1' 11- L ,  Pl · ?  1 7-Jlir :i ;t. *s�Jit�. 
1 PI · ?  1 '7-H J: (.fAC ::1 - l' 'P *IHliFfffiM� 

.

1

, IGim'i!ilJ§M� :i ;t. 1 ?OFF
_
H .I: rJ " 

�--- -- --------. � 3 - r lit� 
IG !li!Oq,fdlSW OFFlitU j ffli.:.. lti.:.1-.:c. ·, 1 
IG!!i!Oq, fa1,l/il'fW H=IG 7-7'lvM� j Plthr'F1-.:c. ·;, 1 ffl ;f;  
IG !!i!Oq, fa1SW ON · Pl t!Jr'F1- .:c. ·;, 1 
··�· 1· �-------------,. ··�-lit�. 

l i!il2ll!lil'Jimtli:t1ein,15£ 

JttJ-i\l!{im;\;7 i!il2A ? ;,, ,,1  J.. 1) 
OutfidHtt:, )  

j i!il2'PFa1SW ON 
. � - SW ON 

�Mi\l!ffi;\;T 
GO!! I :i;,, 1- 0-7 A?- H�IRING sw ON) . 

· 1 1 '7- A ? - r lit8 
l ? 1 '7- 7 ;,,-ij--Jit�. 

! ? 1 7- 1) -t ·, r H.l: 1f'S0 7-7'Jvjj. L litU 
j .�:kl.!!ltt .l:UEM�7.. r ·1"1,X<'- ?f.:r. ·1 :7)1l;t 
i IG :?,{7-fl\Jt!EM G7.. h1tJ:ux-,,-?f.:r.·d 
· JG .? 1 7-im'i!illti 1) k ·;, r 
I IGim'i!iil tii!i! I , i!il2<P rdlSW OFFlit�
i IG ·? 1 7-im'i!ilJ fi :i  l J ?M� 
• ? 1 7-im'i!ill�SW ON 
! .¢.i:!kll!llf/H\l!{MI 

i )IGim'i!ilJtiSW O N  
ii ) .¢.i: !kffi'.iW.'ltl'.J.±1- .:<. •;, ? 
iii) i!il l 'P Fa1SW ON 
iv) i!i!2'P Fa1SWi/'Jimt!UfciJliJ5£ 
V )i!il2 'P Fa1SW OFF 

· lti.:.. ffli.:.1- .:c. •;, 1 
] PI SW ON "li:i�litli2, 

I
I PI SW OFF 
TM �iEffflJ 

j iit'.!li:"-IT J:lfi\1!1oo'it7 il*s 

RT� - ffi'.il!fHJtiil�ttiff,Jffl;f: 
(Piri-f!�'lt\'.iW.ON) 

l PI f"!ff�:lil ON 

. "li:ralit.J!. 
j Ji.fol , Ji.i.fiffiJ5£,  v - 1"-fl"li:fil �5£ 
j RT.':M.ANT !li!t/JH .I: lficHJitli2. 
j TM7 -7"jiJ<1flitill 

j i � ;h lfffi'.imt?N� 7 :, 7·Jiiii2. ) 
• Jlir ::1 {- llllll.lit:i2.( 7 :, 7"lit.;2.) 
l �� 1) A t:- I' J:lf, 1Jcii!<Jit:i2. 

tJUV,.�T 
im'i!il]fi IJ k ';/ r 
Ji.fol , Ji.if. �1±, i.:.•icilf< 
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l , t::.t::.�,  *- µ :1 ri:si/JiJ�11£l ,•it-c t ,  7"1--tmm� oN20:5t�J:, 30:5t�JtO)rfcl,m··err "? t::. .  
� l  4?k� --c-�i, ��I3?k�vcvc..iJ, J: "? t::. 3i' 1 A 7' r :P .::r.. - JI,, A 9 �5E�fi "? -c � t::. .  -tt.r. 

b� ,  W�©�@O)�#�-k � hk.ii-K, �0) 8 0) :;d- - µ 7 f.5i/J, �-�D� �O)fflffl 
�WJ� L -C, 3i' 1 A 7- r :P .::r.. - JI,, A 9 -t Q iJ,�iJ·��XE L, rnurn c L -C 31{�18 : 00tc�1f 
�jl�jl tcii� Lt::. .  LiJ• L, �I3?k� bW�t.r. -:> -C�I4?k� --c-�i, µ r � r O)i!UllU Ell¥Hc .t 
"? -c '  ft3(cb Q l \ �i.}j iJ�l:frm L -c I., \  Q .i:3--C:' t '  !/9:tclliU tCSz�iJ�t.r. I., \  C llJWT Ltdt��i, 
3i' 1 A 7' 7 :/ .::r.. - JL,A_ Q �fi -:, f::_ . � 9  fC 3i' 1  A 7' 7  :/ .::r.. - JL,��5f--tiJ�, � 2  7' 3i'  ':/-'� 1 
· 9£!-H���� O)�jt� (� 2 7- 3i' / -'�1 ) vCfJfi-t o O) �i, fp�fffl�af& I � 1 .  5 �iajf& -C:'cb 
"? t::. . 3i' 1 A 7- r :P .::r.. - Jl,,�--c-a, 9BM 2 :5.tWtch�J:vff��iJ�lli � h, fffU µ r � r 9BM 
vc�,�t.r.JrlH�ttftiJ�fihho .: c vc t.r. -:,  -C l , o iJ\ ��ve vi, 9BM1��f&� I :5.tP&--c- µ  r 

� r � h�J:vfo .: c iJ�lli:�U::. . � O) f::.�vCvi,  m::fJtffO){*� (7"1--tmm� ON/OFF vc 
.t o e.  - r 7 ':/) tC!Bfi71� �"':>iJ• -:, td1�J:vfm��� O) :;d- �  1/ - V a  ':/ �jkfffl �-,±f::..  f.r. 
to 3i' 1 A 7- r :P .::r.. - JI,, A 9 ,  f-p�ffflM�ifc!Jvi, � µ r � r ��O)jl?J!U § 1¥J c ,  � O)�O)m• 
��l�tc J:  "? -c, j;Jlvc�fr: � --l± o  c l ,  5 *fxt.r.t�it-c:·Cffi;.7,i., � 2 7' 3i' /-'�1  �t� -c:-0)�� 
�� �-�ffi < -to J: ? ��� ��5E Lf::. . .: � ��Ki ,  �* 3 �� 0) µ 7 � 1' �-0)� 
.7,i.Jl � h O)JPG*iJt!i� Gho . 

LiJ· Lt.r.iJ� G, * - µ :1 Uiiu� § l¥J c Lt::. .:  O)fflffi µ r � 1- �-vi, £::2f(1¥Jvcvt 13?k�O) 
�"c']ffi�t::.©�@O)�f4iJ�-t�-C-,.@ L-Cl , t.r.vth�i:JSM-t o .: C iJ�� �-r. �O)t.::.� µ 7 
� r h�J:vfAJ�� B �vi, l n _ij -c:-�:kl4 B (�_ij O)Wf& 7 B )  �Jt--c-cb 9 ,  �O)jaj vc -;i' !J 
T-'-- F 0)-*�iJtcb Q C '  rr�J:vf B �viffi < h f  /J• VC t.r. "? -c L i  ? . i k, � O)bfiJ•O) 
B �l*J -c:·J:!c�f4iJ�•JE �ht.r. vth�i. µ r � 1- O)fl�J:vfvt�_ij vc��� � h. � O)�� 
��t.::. t.r. vthvit.r. G t.r. l  , t.r. c' , �p'ffi'tcrr�J:vf7 -i, / A �tmx. o .:  c iJ�t.sfiJ· u, ' *� v 
v 3 / "c' 2b Q .: C tC � 9 t.r. l \ . 

7. :!ml:Mfi� (J) �R 
µ r � r- j(gJ:M!i:�O)it(�vi, m��jlO)�-$-t.r. Q f*�vc{t --::, -c, 3 �lfc!JO)�-�ii ['.,, -t 

0)9£1=.f4��J::t�l¥J&t.r. < iu � x. o .: c iJ�-c:�t.::. . .: .: -c:· vt-*�?k�tc..9£1=_ Lt.::.$i&�R � 
�c� L -C �*-A,. 0) ��JI*'-!- c L t.::. 1., , • 

7. 1. �12:J:!�·c:-�� L t.:1&�! 

7. 1 . 1 .  v - �--- �ti: 
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a) �r:p*Jjt�fi:�c. W-101 m% r - ·f1z., O) E. F-7 - .7-r1=1i O)iffi8��rc. J:  IJ ,  wJl l-f:h, 

�96� Lt.::. . sm c Lt 7 � 7 /mma0) 1 $�W� L, 7 7 P / 7 - �KJ: Q iffi&�fi"'.) 

t.::.. 

b) ,..{ 7 ,1. r 1J 'Y ?T ��l��t + l 4°C trf re. tibf'F��� c tJ:: Q .  *vc.flJ�iJ�l:iJ� "'.) t 96 

�i"" Q . .1: "'.) t�1*HE!oc�1'it� +20°0 tc.�� Lt.::. . 

c) �,faflO) JmiBl� 13 � c iBl*gfO) 13 �iJ�itb fJ:: iJ• --:, t.::. . P - n ;z., =t- -v 1::·7 --r - Lt B =*� 
r-J '"t:·���iBl*gf'"t:·Wlu� Lf.::.O) '"(·, �mJmiBl�tc.{tb�tiBl*HO)�iE�fi"'.) t.::..  i t.::., ,..{ 

7 /. r 1J -:; ?7 ��I�, RS'IB�fi:O) JmiBl�!f9:tt t �mJWirBl� 13 � c {t!fc Lt \, \t.::. ,  

fJ:: :to, mibtJ��fi:tC.�iA'it�i96� LfJ::7J>  "'.) t.::.iJ\ � IC 0) * 7 � 'Y r .... � 7 / .A O)�rl=l,� 

n:�iJ�&Y�7J•--:, t.::. . .: .n�1�%tlhbJ:vf�rc.ID1u��fi"'.) t.::.O) '"(·rA,��t tJ:: \, \ . 

d) il!UE§:�fi:O) D/A ::z / ... � - !J - 0) D/A REF, POWER ·;/ lJ / r � CRi , IS552 

O)��tc. J: 1J ,  ch 3 7 -r P !f v ::z - !J''- O)!c���;E7J�96� Lt.::. .  IS552 ��� L t;fW� L 

t.::. . 

e) PPM ilIDlu�tc.-0\, \ t �i, PPM SYNCH, PPM DEMO �re. 7° 1J / J-:tlizO)��!k� 

�� 13 �'0 ,  .:c. � � 7 � ::z - � K J: Q M��&-Kfi --:, f.::. ,  

f) 7 --J- P �··ic�$�i, ch 3, ch 8, �vc.1 / ?1 -0 "£ /J iJ��96 Lt.::. .  

1. 1 . 2. 7 v /. - !J -�m • !c��fi: 

a) il��O) ch 11 c ch 15 �c. ?7 1=1 -7- r - ?7 iJ�'J!> --:,  t.::. . M lz;;Hi, ch 11, ch 15 *rc.1i[� 

� 7  ,1 1v !J - 0)�·�${l.: c ,l�lb:h, Q ,  5tLLfi: c  Lt,  ch 11 �c.-0\, \ t �i, BPF ;:t. .:=.  'Y J- 0)  r 7 

/ � -7- !J - QI ± 15V �1'{$�c. ::z /r· /-tt - 10 µF �#1JQ Lt � 1=1 -7- r - ?7 �l& IJ �\, \ t.::. .  

ch 15 tc.-0\, \ t �i, m%A1J� BPF :;:1.. =- 'Y r R1 vc. t ,  mn:fil!J: IJ *9 40mV {1£r � � t:ffl, 

J:IHc.� Lt.::. .  

b) iil��O) OUT rc. -4 V O)tfj1JiJ�'it�96� Lt.::. .  t.::.t!. Lm%A1JiJ�J!> Q :fij��c.�t ,  

.: O)A'it lli 1J�it;Nol_) £::>tifJ::7J• --:, t.::.. JJjll:EHi, �rBl�:;:L. =- 'Y r 0) 'Y x. -r - !J''1 :;t - r ,  CR-9 

os-552) O)�;J:J . ,:; ;r. -r - !J··1 ::t - r���c.tIE'it c tJ:: --:, t.::. .  

c) ...--:: / v ::z - :5l''- 0) ch 6 :to J: � 8 0) rc���c CAL O) .:c.1v-PUT iJ� ON 0) ��·-e:- / 

1 ;(iJ�'J!> IJ ,  ib1'FiJ���� c tJ:: "'.) t.::. . Mft§�i ...--:: / v ::z - 3J''1!31J��ffii':r-J 0) 1J v - RL-402 0) 

�}���- 1J v - RL-402 (MR 9-104 NEC) ��� LtiE'it c tJ:: --:, f.::. .  

d) �mm%iJ�� < lli 1J L fJ:: < fJ:: "'.) t.::.. )Jift§�i ,;< 1 / v v - /� - O) lli 1J  V�JZ.,W/ij�fflAJ� 

�:11[� R1 O)liffi!r��!k� � .  AJ��:11(:ff R1 (TFN 15SB 5 kO) � �� Lt IE'it c tJ:: "? t.::.. 
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7. 2. m13��t'�� L t�"Mc� 

7. 2. 1 .  v - 3t- �M 

if:Fs5�Ji l: --C (l)  v- 3t - �M(l)i&�atX(l) c to IJ .  

aj �ffia(l) � V './ r fi � * ? � - -M�N -

b) ...... � 7 ;1. r V ,y ? 7 './ 7
° 

(7) 7 ./, 7 './ -.;.., .:r. :;d- ,y -.;.., v - � - (!)� N .  

0 �1§· (7) � � :;d-- 7 './ � (l) r =J './ �A � - �N •  

d) A/D �·ft !*] (!)  IC �N -

e) 7
°

V './ � - (7) =¥ -\7 - fMt � .  

,,{ =J ,1. r V 'Y ? 7 './ 7
° (!) 7 ... � =J './ -.;..,  .:r. * 'Y -.;.., v - � - �iTvffiiPo t �vffitj=t�N c t.s:. "'.) t.::.t.::.?l:J 

{fJ§ --c- �  t.s:. < t.s:. "'.) t.:.. . -t" .::  --c-'A�fffiF5(7) =J �* :l './ 5'-���M (D55B-1) (!)7{jffi,,{ =J .1- r 

V ,y ? 7 './ 7
°

�firffl l., --C{fffl l.,f.:_ .  

7. 1 .  2. T v .1- - � -§l:Fs · iG��tl: 

�M (7) ���c. "J 1.- '--C �t.tt�c.rp,��c. t.s:. Q m�t tJ: tJ� "? f.:.. • L,iJ� L,�� (7) 00 --c-�ti (7) F V 7 He. 

J:: Q �� � J&:,J\mHc. -t Q t.:..?l:J, '.i:l*J (l)ml.flt��M(l)ml.flt � --c- � Q t�vt-¥ < :tc51:�c..t.s:. Q J:: 5 t.s:. 

� tJ �  L,f.::. .  r 7 7''1HC."Jl- ' --C �i-if:Fs5 �C.t1((l) J:: ? td&�iJ�i:5 -? k • 

1l��M (7) T - 7
° 

7' l::
0 

- Ftm.IEffl lli tJ .I, - � - iJ�. mFs�� -z -1 -j- A �c.� I) -lf!];h --c I, \  t.:.. (7) 

�' ��ft(l) Y-1 :;d- - F��·Lt.::. . 

T - 7
°

§C��M V - Iv iJ�@]i/ii-ltf, W ll: A  -1 ,y T (l)·�!kiJ\�iJ� "? f.:.. , ::z.. =- ,y r A -1 ,y T (7) 

f.:..?1:J, 3t.fffiiPotJ�t.s:. < A -1  'Y T �JtM L,, -z -1 ? p A -1  'Y T t�vt3t• l.,f,:_ .  

§l:Fsa AGO lli tJiJ�lli t.s:. < t.s:. IJ ,  AGC ��ft(!) �---1 :;d- - F �3t· Lt.:.. .  

1. 3. mu��t·�� L t�r&� 

7. 3. 1 .  v - �--- �M 

a) 15MHz JE�U�N : @J� tj=t (l)  ICµPC71 �3t•-t Q .:: c �c. J:: "'.) --C.IE�ibft c t.t. Q .  

b) PPM 1l��i <7) ch 2 17) r =J 'Y =t- './ ?'' if'- r ,, { Iv A m� : 7° V './ r fi PWM215 (!) ,,, 

'./ �··-ttvt�a . 

c) il'lUffi�li:� 17) +5 V *iJ�it5i:fil!llitJtJ: L : J]'{fzs;l�OO. � L,1, ,1{t�vc.3t• l, --Cj¥i'Jc Lt.:.. .  

d) ll}mJ��c.����,� c -t Q iim���J!:Jl c L--c�Yuic�-t Q c ,  

d-1 )  il'lUffi�li:17) r =J 'Y =f" './ ?'' Y - r ;.,{ Jv A /J)�� : m��A:f& Ui G < <7)fs5, lq]Jt!JiJ�T 

;h, .b G "':) � � 'A:9 .:: -t. 

d-2) 7' -1 � � 1v 7
° 

V './ � - (!) � A ,,{ './7 iJ���9£� : t�%@Jg!<7)���,� -
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d-3) �ib*:11&%3$0).,� :J "Y 7- iMIU!HiA1&300-;@JJ?G1tc� : mtlf!l9=ttO)Jll\, , 7 / 7
°

tc. 

��. � Q  \, , �t�$ilf�*r=frvfG .: C tc. J:  IJ IEmvc.ffi)@--tG c lt:-:b:rt G .  

�� 7 "Y 7 7 r 7 7 � :/ ��-ffl � - ¥ 7 r 0)1&� : �'b� IJ .  -� LLN!f�'b�h 

.: c bt� i :rtG . 

��. T V � - � - · JEM��-- - � � � -��--� J: ryffi·�---� �K!l9=�� 

1&��:tJE1:. lJ.;::b\"? f.::. . 

8. *5 * {/) • � 

fflffi i:z 7 o/ r -;;,  !J - ;X' (1 970-----1973) --c�i. 1 9£0) S-210JA W. i:z 7 7 r c 4 £0) S-160 

JA W. P 7 o/ r �IT'bl:vft.::. .  µ 7 o/ r O) �  L .t ? �i:@:%� c 7b IEm, --e� "? t.::.b\ W!?:JlUO)ffi 

�C. � \, , L,  S-210JA W. i:z 7 7 r 2 �tc.�i:f:im�0)4jj'.1&, r 7 :/ 7- ;f- "Y �-· � J: rFT v � - � 

-�Jllt.;:: c'btJE1:. L, 7'- � - !13Z.�tc.�ffl( L L " ' G . Lb\ L, .: O)�;Jtfj�- '/ !J - ;X'--c·n'b 

l:vft.::. i:z 7' o/ r O)W1,i:JlUnl<:���i��c.9o. 5% c 1, , , .:s'zj*t.;::nl<:it� � � ci.), ffi:tm�,m�]ivc.�� 

Q ��� Q � < O)r- � - �!13Z.� LL " ' G · �lOtc.m 1 ?x*WUf@i O) i:z 7 o/ r -;,,  !J - ::<·O)� 

L .t ? -1'.�ffi--t. 

8. 1. (..,-9+
- t- 7 •y * :.,<7'' 

· v - �-· _: vc. J: G i:z 7 o/ r ��ML5'Hi, 3 1f.rl3, �ji i:• LL !ll:tff '""(·� '? t.::. . Lb\ L, S-210 

JA-4 %�0) r 7 "Y 7- ;f- "Y �·'1a%i:f:i��c.{=I= ? �li'lJJi�fJ§, S-210JA-1 4%�0) i:z 7 7 r -OlU v - �-· 

- 7 "Y 7 razm4ji'.1&�c. J: G �1a v �1v 0)�,�. i t.::. S-160JA-4 %�0)� L .t ?  i:p22fPF13i� 

li'lJJi-r:3- � t.;::b\ "? t.::. .: c ,  t},J: 3 "'.)0)%�0)4jj'.1&��" ' L, ftgO)'"t«LO)%��ilEm,tJ:�li'lJJibt--c· 

� k .  � �  6 K l4 ?x•K J: G �aO) i:z 7 7 r •  r 7 � : ? r !J - � J: a•r:tm� ��ffi--t 

Q .  

8. 2. ffl��lt'-i �(l)�)E 

fflffi i::z 7 7 r fl'bl:vf*� V - '/' 3 �K��G V - Y- 7 "Y T T 0) �'0��:f!3�0)�� 

Vt, IEl*.r -efib.h --c 1, ,  Q 1Jt! c tJ\t.;:: IJ �tJ: Q .  ffi1173-c:·O)�'b�vt�O)J!,vc J: Q rmlE�i. . J:� 

10km i -C:·0)20�0)Jl,[PJJ!,Jf� t c vc.it. L--c 1, , G 7J� ,  J¥jffi0)��:;t - i:z :J vC# ? �ffl.�� 

flil{UO) § 8"J C v-n \ Q t.::.ci.) ,  IT'bl:vffiivc./� � p � r _,{ ;t., - / �  J:vf--CJ!.�flillU Lf!MlEi"" Q 

.: c � i. � AJ fJ§ -c:· � "? t.::. • 

m12?x•-c:·�i.l\,*mlE�iffi!P37J:;i;\vC1fE 5 c k O)f'f�tfvt--c·*9 2 B=/i'Fl3i��--t G c c t  vc , m 2 



0 7 ·� � 11.!!-'Hl B Jl\ffl!ey�J iM1ifitJI! iMHfil 
H · %1 (45'E MT )  

S.160JA 1970.lj'. 15iey30�ty 240' 75' 
- 1  2FJ IOB  

S.160JA 2FJl7B 
- 2  

15 I O  00 240 79 

S.160JA 1971.lj'. 05 23 30 180 82 
- 3  4)'j308 

S.2IOJA 
8FJIOB 13 00 00 170 82 

• I  
S.2IOJA 

9)'j25B -2 
00 08 01 170 82 

S.2IOJA 
7/j22 B  - 3  

00 5 2  01 170 82 

S.2IOJA 04 05 00 170 82 
-4 6)'j24B 

S.2IOJA 
9)'j l4B 00 49 57 170 82 

-5 
S.2IOJA 

12!'! 3 8  1 5  00 00 170 82 
-6 

S.160JA 1972.lj'. 02 42 00 135 82 
-4 4)'jl78  

S.210JA 
12/j l48  00 23  00 .  315 82 - 7  

S.210JA 
8)'j l l 8  - 8  

04 0 1  00 135 82 

S.210JA 
5)'j l48  02  13 00 135 82 

-9 
S.210JA 

5)'j l68  0 2  0 2  00 315 82 
-IO 

S.210JA 
8)'j 7 8  04 45 00 315 82 -II 

S.210JA 
2!'! 1 1 8  1 5  00 00 · 135 82 -12 

S.2IOJA 1973.lj'. 23 20 18 315 82 
-13 6/j I08  

S.210JA 
3)'j258 23 47 05 315 82 

-14 
S.210JA 

6)'jl28 -15 
00 10 56 315 82 

S.2IOJA 
2!'!15 8 -16 

02 45 .00 135 82 

S.2IOJA 
4/j238 02 54 20 135 82 

-17 
S.2IOJA 

8/j238  -18 
03 53 30 315 82 

S.210JA 
7 /j l5 8 -19 

22 09 12 135 82 

� 10 p 'r o/ r � L J: :i tc�-.1'.� 
Table JO. Table of the rocket launching at Syowa Station in 1970-1973. 

v-?'-* v-?'-� Rt * fl] 
'f1ifitJI! 'fHfil it ,llj It 

249' 75' 86.9km 

240 75 87.6 

191 80.5 83 

175.7 80.5 139 

174. 7 78. 1 138 

170.4 78. 1 131 

175.7 80.5 130 

174.5 76.9 1 14 

173.9 74.5 132 

123.0 80.4 86.0 

303.9 77.1 125.8 

139.6 77.0 126.6 

139.2 77.2 129.3 

303.0 81.4 1 15.4 

317 . 1  78.5 125.8 

148.8 76.2 107.5 

314.98 78.47 123.4 

324.97 78.49 1 13.9 

307.46 79.50 124.5 

1 13.02 75.87 !02.6 

137. IO 76.50 124.5 

317.43 77.77 129.4 

137.02 76.52 130.0 

Rt * /.li lf  
li!J it * r., 
02j}HtJ.' 

02 18 

02 16 

02 56 

02 58 

02 53 

02 50 

02 40 

02 54 

02 19 

02 5 1  

02  50 

02 54 

02 43 

02 51 

02 36 

02 47.5 

02 41 

02 49.5 

02 3 1  

02 49 

02 52.4 

02 52.7 

;,JC¥ li!J it 
le Wt 

88km .  

91 

80 

82.8 

108 

IOI 

100 

99.7 

93.8 

79. l 

1 18.2 

132.2 

1 1 7.3 

60.7 

135.3 

123.7 

128.0 

120. 1 

99.9 

141.5 

109.3 

128.5 

92.0 

Hfflieyllll 

045)'30tJ,· 

04 38 

04 32 

05 52 

05 49 

05 40 

05 46 

05 16 

05 41 

04 33 

05 40 

05 35 

05 41 

05 28 

05 41 

05 IO 

05 24 

05 24 

05 42 

05 00 

05 35 

05 33 

05 42 

li T 1i tt  mililffilH ff! R i! Jf  lU i.:. 11 i M iey iMieyJt!Ll: "f( Jt! Ll: ill. If /i\f<il · llli!  
253' *�20.0kg - +1.o·c o ·c NE 4m /s 

241 �20.0 - - 1.5 - 3.5 NE 0.2 

184 19.5 + 3 'C + I I  - 6  0 

185 36.8 +24 + IO -30.9 E 3 

160 37.9 +20 +12 - 16.9 E 3 

154 38.0 + 7 + JO -23.2 E 3 

- 38.7 + I I  +JO -34.3 NNE. 3 

158 37.1 +18 + I I  -23.1 SE 2 

161 37.0 - - + 1.2 SSE 2 

105.7 17.8 +H +12  -12  E 8 

295.2 40.7 + 15 +14 - 7 W 2 

150.6 40.5 +IO + 9  -33 0 

131.9 40.5 +24 + 15 -22 0.2 

310.0 40.0 +15 + I I  -20 SSE 4 

334.0 40.0 - 2  + 13 -13  ENE 3 

146. I 40.0 - + 17.5 - 0.5 SSW 3.8 

313 40.25 0 + 12.0 -29.0 NNE 0.2 

335 40.05 +10.5 + 17.0 - 13.8 ENE 4.9 

306 39.94 - 5.0 + 5.0 -32.6 0. 1 

1 10 40.85 +18.0 + 14.0 - 2.5 E 7. 1 

134 40.70 + 13.0 +15.0 - 15.0 E 0.2 

343 40.82 0 + 8.0 -32. 1 SE 0.2 

1# 39.89 + 8.0 + 15.0 -31.5 0 

AA .  !Iii � (H[I-H) 

I NEL.OZO (i!!iJll]iitJJJ) 

11// NEL ( II ) 

I NEL.OZO ( II ) 

Jiff HOR.MGF.EF.+7.7tH·t v J-7'ifN.(il!iJIIJ�I&) 

11/1 MGR.AUV. RNH (ttill1J�J;/J) 

Jiff HORAUV.SCI.GA ( II ) 

Jiff 
HOR.AUV.SCI.GA.+8.8fHU!'1'1'.ill(,,( -J-7.ffll! 
J; J: U, � 7 ;, ;1.;t;;, ?":fE!.(l!!illHl11�1l.i:) 

11/1 HOR.NNP-03 .NEL (i11.1J1J�J;/J) 

11/i HOR.NNP-03 .NEL ( II ) 

#ell/! NEL ( II ) 

I NEL. AGL.MGF ( II ) 

Jiff NEL.TEL.MGC.GA ( II ) 

M NEL.TEL.SCI.AUV.GA ( II ) 

Jiff NEL.TEL.SCI.AUV.GA ( II ) 

H NEL.AGL.AUV.GA ( II ) 

11w NEL.CPI ( II ) 

Jiff AIR.AVL.AEF.GA ( II ) 

#cliff AIR.AVL.AEF.GA ( II ) 

Jiff AIR.AVL.AEF.GA ( II ) 

I SCI .NEL.TEL.GA ( II ) 

#cliff SCI .NEL.1EL.GA ( II ) 

M MGF.AEF.NEL.TEL.GA ( II ) 

#::Jiff RNW.GA ( II ) 

MGF: 7 7 ·;., ? 7.. 7'- r �S:/J llt EF:fl � lit HOR::Jj(:,P:���ff MGR:JJ; l:" ;;  ::z. -.t. �S:/Jllt AUV:ffift�7\-�il!IJ�ff RNH lfti!Ufn'fifl1J�ff SCI: ;;t - o 7 X �l1{1J�ff GA:ft!lSJn.*�ITT" 
NEL:fftr\t-1.tiffl]�ff TEL:'/1!'.r/g_f.t/fll]�ff MGF-SS:-tt;,,-t;,,-tt-ft7 '7 ·, ? 7-7'- r �S:!J llt AGL:ffiftnJtll.ft�l'JIIJ�ff MGC:-t � ;:,. '7 L,, �litt:/Jtt CPl:j[ 1 ;;t ;,,  *Jl.lllt ifllJ� AIR:ffift$7\-�ill1J�ff 
AVL:ffift1iJtJB't�ifllJ�ff AEF:ffiftffttJifflJ�ff RNW:fli&�,ififl1J�ff NNP-03:;;t '/;,, ifl1J5tff 
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Fig. 5. Trajectories of S-210JA type rockets (1973). 
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Fig. 6. Landing points of S-2JOJA type rockets (1973). 
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� 11 S-210JA µ Jr '>'  1- ffl v - 3t'' -���v:rftJMIE* 
Table. 11. Table of the correction for the rocket flight due to the wind. 

� JI. m/s +--

5 I 4 I 3 I 
308. 2 3 1 1 .  1 314 . 0 
305 . 4 308. 2 3 1 1 .  1 
302 . 6 305 . 4 308. 2 
299. 8 302. 6 305. 4 
297. 0 299. 8 302 . 6 

2 I 
316. 8 
3 14. 0 
3 1 1 .  1 
308. 2 
305. 4 

I 
1 1 -.0� I �L I -w,.2._ 1 _} ___ 1 4 I 5 

319. 7 322. 6 325. 6 328. 5 33 1 .  5 334. 5 337. 5 
3 16. 8 3 19. 7 322 . 6 325. 6 328. 5 33 1 .  5 334. 5 
3 14. 0 3 16. 8 3 19. 7 322 . 6 325. 6 328. 5 331 . 5 
3 1 1 .  1 314 . 0 316. 8 319. 7 322 . 6 325 . 6  328. 5 
308. 2 3 1 1 .  1 3 14. 0 316. 8 319. 7 322 . 6 325. 6 

I 
5 
4 
3 
2 
1 

o 1 294. 2 1 297. ol 299. 81 3o2 . 6! 3o5 . 4! 308. 2 l 3 1 1 . 1 314. ol 316. 81 319. 71 322. 61 o I 
1 
2 
3 
4 
5 

5 
4 
3 
2 
1 

I 

291 . 4  294 . 2 297 . 0 
288. 7 291 . 4  294. 2 
285 . 9 288. 7 291 .  4 
283. 2 285. 9 288. 7 
280. 4 283. 2 285 . 9 

5 I 4 I 3 I 
� JI. m/s +--

� JI. m/s +--

I 5 I 4 I 3 I 
74. 3 74. 7 75. 2 
74. 7 75. 2 75. 6 
75. 2 75. 6 76. 0 
75. 6  76. 0 76. 4 
76. 0 76. 4  76. 9 

299. 8 302. 6 
297 . 0 299. 8 
294. 2 297 . 0  
291 . 4  294. 2 
288. 7 291 . 4  

2 I 1 I 

. I 
2 I l I 

75. 6 76. 0 
76. 0 76. 4 
76. 4 76. 9 
76. 9 77. 3 
77. 3 77. 7 

305. 4 308. 2 
302. 6 305. 4 
299. 8 302. 6 
297 . 0 299. 8 
294. 2 297. 0 

0 I 1 I 

0 
1 ·  

1 I 
76. 4 76. 9 
76. 9 77. 3 
77. 3 77. 7 
77. 7 78. 2 
78. 2 79. 6 

3 1 1 .  1 3 14. 0 316. 8 319. 7 
308. 2 31 1 .  1 3 14 . 0 3 16. 8 
305 . 4  308. 2 3 1 1 .  1 314. 0 
302. 6 305 . 4 308. 2 3 1 1 .  1 
299. 8 302. 6 305. 4 308. 2 

2 I 3 I 4 I 5 I 
� Jii JI. m/s 

� Jii JI. m/s 

2 I 3 I 4 I 5 I 
77. 3 77. 7 78. 2 79. 6 
77 .  7 78. 2 79. 6 79. 0 
78. 2 79. 6 79. 0 79. 5 
79. 6 79. 0 79. 5 · 79. 9 
79. 0 79. 5 79. 9 80. 4 

1 
2 
3 
4 
5 

5 
4 
3 
2 
1 

o I 76. 41 76. 91 77.  31 77. 11 78. 21 79. 61 79. ol 79. 51 79. 91 80. 41 80. 91 o I 

1 
2 
3 
4 
5 

76. 9 77. 3 77. 7 
77. 3 77 .  7 78. 2 
77. 7 78. 2 79. 6 
78. 2 79. 6 79. 0 
79. 6 79. 0 79. 5 

I 5 I 4 I 3 I 
gg EID, m/s +--

78. 2 79. 6 79. 0 
79. 6 79. 0 79. 5 
79. 0 79. 5 79. 9 
79. 5 79. 9 80. 4 
79. 9 80. 4 80. 9 

2 I l I 0 

79. 5 
79. 9 
80. 4 
80. 9 
8 1 .  3 

I 1 I 

79. 9 80. 4 80. 9  8 1 .  3 
80. 4 80. 9 81 . 3 8 1 .  8 
80. 9 8 1 .  3 81 . 8 82. 2 
81 . 3 81 . 8 82. 2 82. 7 
81 . 8 82. 2 82. 7 83. 2 

2 I 3 I 4 I 5 I 
� Jft EID, m/s 
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5 
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JI� ffl \,  , f.::.tmlEvC.JlI\, , {@:iJt#J, G;h 0 c. l � iit;g L t.::. . �12{'X�O)�.��J�, ��vc. "?\,  ' L  

tmIE f@ l �� O) JR;  L J: , 2:: � J:t� L tda*vc. J: tLvf, ��ftEJ*mIEvt� 1 � O)  2 1-ff"c' J: i'.J "  ·--:> f.::. 
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�1 3iX�'c'vi ,  �1 2fX�O) $ L� IJ -��£vc , :1 :/-r "' - '3lt�iWilt'3 82 l!t, 1Jfftft3 

135 lt, i t.:::. vi 315 1t c �!'.xE L -c ,  v- 3<''- �t:> �vtft3J.tO)Jl.Jc J: 0 ff'B.IE:tz�f'F -:d.::. . v-

3<''-�t:> �vt�r13jvi S-160JA 'c' vi 9 t}), S-210JA 'c'vi 13  tp C Lk . .: O)�O)Ii[ffi/iJlvi--l

h-'fh 4. 9km ,  7 . 5km 'c'S 0 .  

�14iX�vi , �13fX�O)=¥i'!�--l-O) i i  s I � �" \'c' ,  �t:> �vtft30)�'.xE�rr -? t.:::. . 

� 1 ;MO) P -r 'Y r � y - ;( �51 t.-Cht:>J:vf�O)Jl.J!vi , S-160JA 'c'J&::k 8 m/s iJtS -?  

t.:::.iJt , S-210JA vi , Jl.31 5 m/s tf"f"('fl't>J:vf 0 J: :> vc Lt-: C {JU)'} S-210JA-16, 7. lm/s) . 

�14iX� 7 £0)��*'5jJJc J: hvi, �t:> �vt�OCO)W!�f�vi1Jfftft39. 03lt, iWiltft33. 1 2lt 

'c'S -?  t.:::. . -�vc vi1Jfftft3 1 ltUT,  �lt%3 3 ltUTO)m-OC'c' r :1 'Y q=- :/ �-- L c \,  \ 0 .  f� 

fillI��ootdJJUlsHi,  �t:> �vt%3�'.xE•0)9eM�vc�vt 0 �r13jJ!.vc J: -?  -C W!��* c L td ffi\t 

iJtS -?  ts:: t-:oo c }�thh 0 .  W!�O) J&::kvi1Jfftft3 35. 72 J.l Cl8%fi\t) , iWil!tfti36. 77J.l Cl6%fi\t) 

'c' 'S -? t.:::. • 

S:. O)fFBlEti;?-\vi, ��vc�fi\t c t �t:> �vtvc---:::>\, \-C� < Fi:ij�iJtt.i:: < , p 1r 'Y r �J!� 5 .: 

c vit.i::iJ� -? t.:::. . .:. 0) .:.  c vi 3 iJ=.r13jO)�•vc J: -?  -c1-trti p -r 'Y r 0) r :1 'Y q=- :/ tlvc1E:5t�ffl1r. 

L :> 0 fFBIE1i;AiJt1ii.1t Lt.:::. c �x. l?h0 . 

'8 . 3. Cl ?'"  ·1 Hl.)� L .t 5 �� 
S-210JA w_ p -r 'Y r O)� L J: 5 ��tc ---:::>\, \ --c vi, :ffl.tEO) c .:  61it!�"(- � -C \,  \ 0 t O) vi, 

3, 4 %fi\t'c'S 0 iJt, 3 %ti\tvi GA, :&U X ti�Ji��:x;jJt L --C .l:,,_ 0 .: c vc J: I) ,  7° Y ..iz 'Y 

� 3 :/$ru:1Jfftit0 170° , �Jtit0 80km 'c'7° Y ..iz 'Y � 3 :/ft3vi 85° vc;ii L "C \, \ 0  .: c iJtfU0 .  

�•��ttO)Mfi����---:::>n--c��O) P -r ,y r � L J: ::> q:t O)���. � -? � IJ c �M � h  

0 c ,�, :> iJt, �1*1¥1 re� L J: 5 ��vi� IJ J: < t.i:: " \ J: 5 'c'S 0 . 

s. 4. MJUr-$7 <DtillJi 

S-210JA-l %fi\tiJt7 v � - 3< - �� 0) t.:::.ob, � < fmjJlU'c' � tJ: i'J� -? k. t.  c ��aoo c L"C,  

TictcJ:vf0 �f!O)�iJlU!t��c•i!&iJts .. ::ddt!!vt, -t-�--c�fJft.i::-r' - :!il - �J&�i"" 0 t. b at 

'1:.' f!f t.:::. . 

1 )  S-210JA-4 : �q:tffi:� -;,- 1  -r 7-.-0{U�� c r 5 :/ 7,. �  :/ 3<''��vc J: I) l!illU*:Jlz . 

2) S-21 OJA-7 : ;fijt AJ1W.Jt�illU'.xE�O) 7-. -r - /V ::t - .,.{ - , �.7:,,_J& IJ �jjg . 

3) S-210JA-8 : -lz � .1 - Am}.wj1JftiJt / 1 ;(� < ��-

4) S-210JA-13 :  ;fiJtAJ1W.Jt�a!U51tJiO)-{filiJt;wjfEffi:���vc J: IJ -r' - :!il JZffl . 
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Mr,rtUfi, .?" 1 -;,- - r,rtUfi:to J: � .?" 1 -;,- - · =r :r. 'Y :n - fHt, RT �:=.R#iJ· !:>O)J](7mh �� 
.ll: L '"( 1::· .::. - ;L, . ::,, - r -c·:to:to '?  t.:. . RT ��c��-t G 4efz;fl,J\��C vi, '*11*:k��:tt�f*r,r 

L't, �vi.�O) � ����IVJ �f.:.� O)J!11fl � Lf.:. . 
9. 1 . 2. i%§.31JNn�� 

miIAffi, �:ttffivt-t""' 't .?l'. './ $ - 1v;fffl§ c:. L, t. .n� 1::- -=- - 1v ::,, - r -C·:to:to 1, ,, fffiifbffl)J 
� G 1, , viftj�O)ffi)j�c�Wtl:lx; Lt.:. .  }t4efz},z:- O) t O)V:. "':) I, , -Cvt��1Jts:.J!11tii�� L --C ts:_ 1, ,iJ�. � 
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ffl 7 './ =J-- � - V - Jv vil¥}i-.:c. 7° 
p './rvc, S-160 ffl v - 1v vi.§{rt3�cf*r,r Lt.:. .  
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8) mm* 'Y � p fl� 7 7 Jt11tum� 

9. 4. -tO)ff!! 

9) 
1 0) 
1 1 ) 

· 1 2) 
1 3) 
14) 
1 5) 
16) 

mm* 'Y � p !1" 7 7 * f* 
�IE� 
PI 1tUmfi 
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