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Sounding Rocket Experiments at Syowa Station during 

International Magnetospheric Study (IMS) Period, 

1976-1978 

Masaru A YUKA WA':' and Takeo HIRASA w A* 

Abstract: During the period of International Magnetospheric Study (IMS, 
1976-1979), twelve S-210JA type and seven S-310JA type rockets were launched 
from Syowa Station, Antarctica, into auroras at various stages of polar substorms. 
Through the successful rocket flights, the significant physical quantities in auroras 
were obtained. The present paper mainly reports on the progress of the research 
program by means of sounding rocket at Syowa Station concerning the prepa­
ration and transportation of the rockets, the maintenance of the launching 
facilities, arrangements of the rocket firing and tracking and the obtained results 
of the rocket flights. 
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M�1ry���•�•LLMaLL��t-.:m�£�Pr o/ r�••���2��9KNM 

L. � Gvc, 4-:JmiJ,G�t-.:vcm�£�'"t:·t�Mi"G;:. cvctJ:�t-.::k�P r o/ rS-310JA� 

O)�MO)t-.:�K, Pr o/ r7'l�-r-�lry�mM�cO)���fi�L. IMS:M��O)m 

ffi p r o/ r •�O)tJ'tJJ::vf��.��x. t-.:. 

4":JmO)fflffiPTo/r�-0)7(���-�. m�£�K�kKAiffi£7V�rY-�� 

&mU�MiJ;�tl�.nt-.:;:. c iJ, G, P &- o/ r &tllUiJ;.$vc:;;t--P 5 O)Il[�&tllUvcNJ1P1-c c'i G 

f, ffitft5gf4$ffi£c pro/ r cO)��WUlU��:51�-ltt-.:;:. c, ffl�tWff��0)1JLffl:�1¥Jvc 

��G.nt-.:IMs�.1:n�mO)•#�O)tcKPro/r�M�fi�t-.:;:.t, �GK�m� 

£:im c �«tt���Aoc� 0 v 1 =\=- -r �-o/ 11 �*5�1itt1Jlll:#jlj:O)i@jJ!t� 36000km O):rjg3* 

litt%11lvcfftfi:i"G GEOS ffi£c�:M�-ltLP r o/ r�M�fi�t-.:;:. ctJ:c·iJ;�vfG.tLG . 

.:. .tL G O)�-�i, IMS ttllifil'"t:'}li7(0) § 1¥J c LL 1., ,t-.:��� l ry-t:" 0) }Wj5llvc� 9 � <-· G Lt-: 
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m�O)��l¥JtJ:1Lf*��-muiJ?�:ffl. Lt-: cb 0) c L L�{jffi'"(·� G. � 17 {X�iJ, G� 19 {X� 

'i '"(·O) 3 n �Fl'3ivcm�£�'"t:·tJ'bJ::vft-.: S-310JA � 7 £, S-210JA � 12 £, tt 19 £0) 

Pro/ r �ii"-"'LlE�vc� L J: ? Lt-:. -t:" L L&tllUm.ivC�\,,L�i-{IBO)&tJlU!c�vcfW;t}rffl 

����tJ:till7J'iJ;;t:=f J!�� G.nt-.:ii�m:JmO) § 1¥J�+71JJJEi" Q � < O)Jl:JitJ:ic��J&ttt 

Lt-:. 

*$1H�r�t. �nmu�O) p r o/ r �M¥fi{5 c, :w:.JX:k��@mn�WF�mil;:tfl:i" Q IMs 

� / ;t;:;:,? A, � 1 ryoo1z:ti:ti!!Wf�mn::tfl:i" Q ••111«tt%lll��r1mu � / ;t;:;:,? A�'"(­

ffl{5 � .nt-.:fflffi Pro/ r fi�O)�*O)•�� 'i c �t-.: t 0)�� 0. 
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2. 2. ffi 18 ;j{� Cl Ir -.:; HiJI 

��if@:}&: 

2. 3. ffi 19 *� Cl '7 '') 1---li.JI 

��if@: ili: 

��:±ff:: 
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�R�� C�:tz:ffi�M�m, ����*) 

iN!ffTI:ffi C� '5'm*��'lttM�Ffr) 

$ LU 1'j[ C B @: El lb 1tI) 
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,Nfuvl!1'f: C��f:r:rfu��lUJlUJfr) 
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:>) vc:r-o\,'cEi�'2=h0. IMS=$�0)-JJU: L-C!ffl�aLt.:�2111WJffi1=21r 'Y HrJ.n!Uvc0\,, 

-cvt, 1974 � s YI O)ffi�M:W:F5� 1=2 1r 'Y r 5H+�vcju\,,-c Cl) �wJJ- f1-=ft§lLfpJ=§, (2) 

ffiJ\::q:t0)7l� · f��. (3) ffi:Igx;rl�JIO)ffl:���O) 3 v::>0)7(�tJ:.ttiJ;:tz:-c 0h, 7cO)'i c 
cb� c L-Cftjn{JJjm § (1) vi*N�;tl! O�tm*�:I$$), (2) vi�Rlffe:� (�:tz:ffiJ:tllM'?EFfr), 

(3)vc0\,,-Cvt�ttrr.i� c�n!(*'-'¥=:flt!.�J:iffi) 0)1'.5-:W:F5��i7;t1;t.: 0 � c ct.r. lJ. �O) 3�0) 

trt>irb-1tvcJ: "?C 1Ms Mr�,$0)Jlf*EB�fitt@�i7�f'Fnlt'2=ht.:. f'HtZ0ht.:ti?JtUH[illi 

vcz& "? -C 45-tin!IJ�iJqfiJeUfiJvcl*J�-e�� L t.:��vit wllf,f�O)��vi, \, ,f ;h,O)�<JC-C 

<b:k!BJ,J\�'c';i; I), -t"c'VC� l JJ11=2 'T 'Y r��O)��'c'7T>0;h,-C\,, 0(i6Jllfm, 1975). L 

t.:iJ� "? -c, � � "c'vi-45-iX� �, c O)WUB:It.r.��0)¥1i�viti�-t 0 iJ;, �1*""'-0)��=¥51 c L 

-Clll:ftO��'c' P 'T ,y r z>tJ'bJ::vf 0 t.:cb}C�0 �:ftl � ti; 0 \, 'vif;Jll**�fO)�Dtl1!F.¥Jf:J10)jd,t 
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�1 m�$9aMK���fflffio'T,yr8a$� 
Table 1. Lists of the meetings and trainings on the stage of setting for the planning, 

making and test of the rockets. 

;{I: I tr�c�*fl:� 
(X-1)$ 

f)(-� I ••0� (iit�iiHiJIJ:�W !J · $*) 

1 J: �fittiifil�fl:� (ft�ffl:f&A�) 
fa1 r �fittiifil�1'� · lJ.� (�F5�jl�o 'T 'Y r 5H-4�) 

2 J: o 'r 'Y r *1*� J: cf:i:tJ!itttt�.-y��710>ffl�tJ't:>ifh-tt (tttmsA� J: "Cf o 
1r ';/ r �fifH�rJE�) 

fa1 
r ffi 1 @J�tt�� C�F5�jl�o 'T 'Y r 5t¥-4�) 

3 g:t �fittiifil1'� • 7¥-� ('i.lE��F5�jl�) 
fa1 r ffi2@J�tt�ffl C�F5�jl�o'r::, r5tf-4�) 

� I r I ili��ttut��� (�F5�jl�o 'T ,y r 7tf-4�) 

J: �KB· �a:f'Ffl!Ofl� 
5 g:t o 1r 'Y 1-*1* · �Jitttt� J: uaaiJittff0>r-vmff · mz. !J 11H ,wn��m*1Htr't:> 
fa1 �h-ti: 

r (X + 1) $�0>:MiJ:�51<1:� (�F5� jl�) 

g:t 07,yrMffl7j.KM��tM•�-�O)�����-� -�K•oo�tr't:> 
#n-tt. �fittiifil0>1Jffl�*�<m�ffi���m�����jl�-���jl 

X$ fa1 �ffl�J:rfmm��••�fr*�*$��) 
r �jl��. o 1r 'Y 1- li1£3kjlffl� • tr't:>�h-tt 

7 J: o'r,;;rm:m�m•��m••��!J��iiHiJ��fittiifilm���•�� 
fa1 r ffi 1 @IliHiJ� 1) ;:;z r 

8 g:t o 'r ,y r tJ't:>J:vfWI!� ffi 2 @JiiHiJ� 1J ;:;z r 
fa1 r m�ttttmij)j�im� c10JJ 1JYm!Ji'i -z:J!&li) 

9 J: ttfffrh-tt IDsJ��Jt�A 
fa1 r 3* Jitttt lffi!& !J t& t ' mt� l 

J: ••ttttlffi!& !J t& t' . ���� ;jffl§!ffl� 
10 

g:t ffi!l�.� :tffl@�T 
r II fj{iff ') ;:;z r :iG� 

J: m��]t ��llirm�MHJIJ.,. 
11 

g:t o 1r 'Y r �'t:>frt ·�]t ��jlfilff;Jj. 

r o 1r 'Y 1- Jlfilffl;Jj., tB� 
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� 2 IMS AAFi'liqw)it-J;tr]i.O 7 ::t r ��ttlifil-1'.� 
Table 2. Research programs for IMS period (1976-1978) by means of sounding rockets. 

--�-----··"--------

S-310JA-l rel mb-lt-r 
(17t?Z�) 0) ;tR Ji 1'r ffl 

S-310JA-2 1Blmb-f1-r 
(18('X�) 0) ffl I[ fp ffl 

1Bllb-*11-r 
S-310JA-3 0) t§ I[ ft ffl 
(18('X�) �J:cfm� 

Jfim1m:* 

S-310JA-4 11�-fftmb 
(19;1z�) 0) ;r,g it• um 

VLF ;:z_ « 7 r ;t., O)tf!tltf (PWL) 

HF 1if ;:2.« 7 r Jt.,O)tf!UJE (PWH) 

�-rW& • iJill.JY{O)U{UYE (NEL · TEL) 

1it-rW&UIJJYE (NEI) 
1-5 keV 0)*'1-riU'.lE (ESM) 

20 keV YrO)f.lL-r.:r..;t.Jt.,� -;:2.« 7 rJL, 
(ESL) 

:l:ifH�s�P��tt (GA) 

I VLF ;:2.« 1 1- JvO)fflUYE (PWL) 

VLF 1:'.: A 0) ;f 1 ::,, T 1 ::,, 7• 7 7 ·;; 7 A 
(PFX) 

HF 1if 0) J 1 :X ;z_ « 7 r 7 L iu;t (PWH) 

m-rW&U!JlYE (NEI} 

m-rtlill.&iU'.lE (TEL) 

10 keV Yr 0)1it-J-.:r..;:t.;t,,� - ;:2.« 7 r ;t., 
(ESL) 

30 keV Yr O)m-J-.:r..;t.Jv� -;2.« 7 r ;t., 
(ESH) 

o 7 ::t r :fJOt!&tt (CIX) 

:l:ifH����tt (GA) 

VLF ;:2.« 7 r ;t.,iUYE (PWL) 

m-r7° 7 ;(?fft • 1 :t ::,,�ff!z:O) ro-K U!U'.lE 
(PWN) 

1it-rW&i!!Jl'.lE (NEI) 

1it-rtlill.&U!U'.lE (TEL) 

30keV YJ:.O)m-r.:r..;t.Jv�·-;2.«7 r ;r., 
(ESH) 

m1Til:* O)iU'.lE (MGF) 

f3 4? ::,, -tr - (MS) 

m�. VLF ;-f 1 ::,, -r 1 ::,, 7··mn t ;z_ « 7 r 
Jv (EMF) 
HF 1if 7° 7 ;( 7 vJz: (PWH) 

m-rt.Na.& (TEL) 

m-rW&iUYE (NEI) 

*tt<�*) · •rn 
(15*�1itujf) 

** Ol[;ft*) · * 
t'l*(�*) t"J 

'g� (1it1BlUlf) � 

** (*;ft*) ffi 
fl*ii, (t!Jr;=i*) � 
Wii (JR*fmUlf) * 

.._,, 

ffw·�Lll 
(*M*) 

*tt <�*) • •rn 
(15*�1itujf) 

it rn <**fmUlf) 
. #(**) 

**(*;ft*). * 
'gftt(1itJffl*) t;J 

**(*;ft*) � 

!J\ w C**fmUlf) t.& 
!A f* c**fmUlf) 

* 
tj\£ . 4-# (l!Ulf) I .._,, 

if'l� C**fii'Ulf) 
ffw·�Lll 

C*M*) 
*ttC�*) · •rn 

(15*�1itujf) 
r=rtt (**fii'Ulf) * 

tt 
**(*;ft*) � 

1J\ Lll (**f WUlf) ffi 
;}£ . 4-# (l!Ulf) 

* 
ww·�w I 

C*M*) 
�fl(**) 
rrm·�rn 

C**fii'Ulf) rr ........ 
**(*;ft*) m� 

'gftt C 11Jii*) :i:� 
1} w (}!:l[*fWUlf) m 

�� tI !JL (**fWUlf) 



S-310JA-4 'rlW;-rJtj[J 
(19t?Z�) (7)�.g-aoo 

S-310JA-5 rJtjJJ-*'1 r 
(19t?Z�) (7) ffi .li fl: m 

S-310JA-6 rJtjJJ-*'1-r 
(19t?Z�) (7) ffi .li 11: m 

S-310JA-7 rJtjJJ-*'1 -r 
(19t?Z�) :toJ: rffflW; 

(7)�.g-ama 

S-210JA-20 
S-210JA-21 rJtjlJ-*'1-r 

(17t?Z�) (7) ffi .li fl: m 

Table 2 (continued). 

'rlr!MJ.lt1) G 'ff' (NEL) 

±t!!.1f���-e >'-lf- (HOS) 

±t!!m���tt (GA) 

VLF .:Z. � 7 1- J1.,fflll7£ (PWL) 

VLF ;f- 1 >' r 1 >' 7• 7 7 ,y 7 .:z. (PFX) 

ELF 1jf (7){;7&:, %i� (PWL-ELF) 

VLF I-',:, 7°7 -ti'flr!M�ffl!JJE (DPL) 

� keV (7),t-o 7*'1rrJlfl7E (ESM) 

71-r!M�ffl!JJE (NEI) 

fflri/ill.�ffl!JJE (TEL) 

±t!!.1f��� -e >'-lf - (HOS) 

±t!!m���tt (GA) 

VLF .:z. � 7 I- JL,007£ (PWL) 

VLF ;f- 1 >' r 1 >' 7· 7 7 'Y 7 .:Z. (PFX) 
HF 1jf 7° 7 ;(77ftffl!J7E (PWH) 

� keV (7) .t-o 7 *'1r?ilU7E (ESM) 
40keV £).J:(7),t-o 7*'1rffl!17E (ESH) 

fflr!M�ffl!17E (NEi) 

'rtrUffl!17E (TEL) 
X ���-e >'4J"- (ATX) 

±-f!lm���tt (GA) 

fflr!M�t1) G � � 7°7 ;(77Jt (PWN) 

'rtW;?ilU7E (AEF) 

� keV (7),t-o 7*'1-rffl!JJE (ESL) 

'mrt./l[�ffl!JJE (TEL) 
X ���-e >'-lf- (ATX) 

�fflrjf(p�� (TED) 

±-f!lm���tt (GA) 

VLF .:Z. � 7 1- JL,007£ (PWL) 

HF 1if7°7 ;(77ftffllj7E (PWH) 

'mr!M� · tlll!.�ffl!JJE (NEL · TEL) 

35 keV £).J:O)ffl.'.f.:r.*-;1.,� -.:z.� 7 1- ;1., 
(ESH) 

±t!!m���tt (GA) 
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rrm Ol*'¥*Ivf) IT ........ 
it!E (tlftp*) m.*'¥ �** 
w rll (*#i*) fl � 
*tt<�*) 
� IE (**'¥'EEivf) * 
*tt. rll!$!(�*) tt 
fi*<�*) � 

¥l*� (tlftp*) 
**(*;ft*) * 

,1\ w <**'¥mivf) * 

it!E (tlftp*) '-' 

w rll (*#i*) 

am· gg!f 
( :g*�fflli;f) 

fl 
* 

**(*;ft*). * 
'g� ( fflJffl*) 

¥l*� (tlftp*) j[ 

4-# (llli;f) i 
**(*;ft*) ;ft 

* 
,j\ rll (****Ivf) :EI 
'J \.:li (:EI IiJf) 
w rll (*#i*) 

w (fflr&:Ivf) • J:f=ttt 
(**'¥'EEivf) tt 

,Nrr� <�*) ill 
� � (**'¥'EEivf) ifs 
,j\ rll (****Ivf) i 
,j\_:li (llli;f) * 

,j\rlJ <**'¥'EEivf) 'EE 
Wrl!C*#i*) � 

*tt<�*) · am 
* (:g*�fflli;f) 

*�(*;ft*) 
tt 

fl:2fs:OP:*) � 
� 

'g ruttr ( Tl 7ft IiJf) 

,J\x <:EI&F) * 
'-' 

Wrl!Ol{#i*) 
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S-210JA-22 
S-210JA-23 ;tnIJJx��� 

(17{7(�) O)m�;&r� 

S-210JA-24 
S-210JA-25 ;J:oI:Ytq10)m 

(17{7(�) HRH� 

S-210JA-26 
S-210JA-27 m��O).:r. 
S-210JA-28 7oJ�-

(18{7(�) 

S-210JA-29 ffi:Yt rfl 0) 11 
(18{7(�) m� 

S-210JA-30 
S-210JA-31 *��Mf'f-

(19)X�) m 

4. 1. CJ T 'Y 1--*f* 

Table 2 (continued). 

-M{�:i:,rnta7:E (NNP-NO) 

mrwoc. t.ffil.!3titlJE'. (NEL. TEL) 
35keV �J:O)�-f-.:r.;z;.;t.,.·f-;;z«:7 rJv 
(ESH) 

±{!M�±;�pt;E.jnt (GA) 

m�itlJE'. (MGF) 

m�mtl!E (AEF) 

m-rWll • t.ffi!.llitl:,t (NEL · TEL) 

)=J t >'-lj-- (MS) 

±fum���tt (GA) 

-M{�:i:�IJJ7:E (NNP-NO) 

;f' '/ >'itlJE'. (NNP-03) 

m-rWJJZ • t.ffil.!3titlJE'. (NEL · TEL) 

:!:�t >'-lj- -M±-tl.Hitl���tt (GAS) 

lwffl�O)itlJE'. (AEF) 

m�O)iU;t: (MGF) 

fflr?f}J'.ft1:> /:) �·mrr;E (NELI) 

�rlfill.m'.iU;t: (TEL) 

)=J t >'-lj- - (MS) 

±-fum���tt (GA) 

-M{���WilitlJE'. (NNP-NO) 

-i' :/ >'i;rilliUJE'. (NNP-Oa) 

'ilrWiritlJE'. (NEI) 

:!:�t >'-lj--#±!f!m��!®tt (GAS) 

4. '8tr is 

�$fl Oitx) �!fj 'g�(�iBZEJF) 
;J\� (f!&f) 

tljc 
�� 

ff rll O�JfiJ *) 
x 

Wrl!CW:m*) 
1Nl!f*: (:g*) Sf? 

' ;j:u,g 

'8� cmiBZEJF) ?R±fu 
}�� �fl(W:*) 

1rr11cw:m*) 
-----··--·-

,Nl!;tu (W:*) �1'1Ji 
mt ill ($t iBl*) fl:k 
;J\ rll (W:*'¥'ilf&f) �� 
ff rll • �rll x 

cw:m:k) 
.. 

,j\Jl[f*: (:g*) 
@J 

ff rll · �rll 
cw:m*) 7)-

'§Pf.tr • � • iNI!.�, 
fil: cmiBZEJF) 

II i 
�fj�(W:*) 
ff rll . �rll ,.__.. 

rnim:k) 

Jli!Ii c 15 *�m&F) 
�i utm CmiBZ*) fl* 

*�(};!{::ft*) �f! ,.__.. 
Wrl!CW:m*) 7( 

J:l Jr ')I r *f*O)���JfH:t, �t 1 AA 1=2 1r ')I t- �� l fq]�-t.r(--c [vJ�*ffl:fffi§tf�5:\� l --::> 

t.::.. tJ1ld;,t.�J'9fr:t�?X�-ctr=f�tJ:�. � 11 ?X�vt., *�O) s-310JA � p Jr ')I 1- 1 £'a:, 

1 .£ ... CJ O)""' !J :::z 7
° !7 -1fHP3J�H:::.fJfd;,t.�d;,t., S-210JA � 1=2 Jr ')I t- 6 £'3::'1tt:3t6m. �, 2 :j:fifr} 

i\JtO)�ffl�iHC 2 t!Uld;,t. -Z:'�*113 Lk.. � 18 ?j(�O)��vi., S-310JA � 1=2 Jr ')I r O):ltj1Jn� 
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2 :ffi:fdJiltO) P 'T � r :W:ffl�a��� l-, S-310JA ml 2 £, S-210JA ml 4 £� 3 fU 2 Btfl.7;. 

·-em*f':1 ·�*Lt-:. ffi 19 tk!*fi, fi:u:W:ffl�a�{Y!ffl L--C S-310JA ml 4 £, S-210JA ml 2 
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t-:: p 'T 'Y r �:fi'.vlij-C:'26 0 t-: C �i \, \ X., ��tt O)ffiiJ� G &::,f L '4) � \, 'jfj'!-C:'26-0 C vi\,' X. tJ: 

\, '• ffi 17 fX�-C:'vi i f]llJlO)r1c1iv::. !J V - Y}j[ (4.9 ton) �iJi:vj���fiJv::.ffl-1i(:\, ,'"( � �, 

-=f-t!J�7 * -!l 1J 7 1- 2 a-c:·tt�MiP'3n� Gp 1r 'Y 1- �if&lli, .:c. 7
° 

p -:,;-fm:5t-c:-*�O) 1- '7 'Y 
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.A Lk.. ffi 18 ?xl*�i. fik.v::.tt�MifiJv;:. 1.5ton O)r,�!l v- Y��Ii.:Lt-:. ::.0)::. c 

v::. J: 0 --C��O) P 'T 'Y r 7-$:{;$:�:fi'.f'F��i. !M:�1Jtdi111ii� ffl\, '-0::. c tJ: < LiJ� t ,J\A..�-c:-, 

�gl 
(Jllill!-+�lli) 201 

(G) 0 ... """"""'���--.ti.�"'--" 10 <�•�> 
-10 (G)O� 
2 -10 - 0 -20 · 

20
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Fig. 1. The vibrations of the rockets during their transportations. 
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't aB�O£:ilH-"-mA, µ 1r -:; J, ::i :/ r µ - 1v t1;,n:::.*� Lt.:... µ 1r 'Y r ::i :/ r µ - 1v�vi, � 
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K�L't£*EfJKMU�.tL o ������6 5 .  

5 .  IMS Wrnfli:pO) 0 ly 'Y r :f,'ffi�O)ffl;¥Jc 
IMS ;Wj�i::p C0 ��£� µ 17 -:; r �J::���, . l ;Wjffi. µ 1r -:; r ���7�� 14 ?x� 
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5. 1. IMS #JJra,i:pf::it� · 'c&� l...f.: IJ 'r ·� J,-. ���{Jffi 

5. 1 . 1 .  i=z 1r '>' t- *ilil�vfficofr� 

m•--c-co P 'T 'Y r :h'bJ::�n:, :i-- i:z '7 CO@I�fliJ'WZ' § 1¥J c L 't \, , o -::  c iJ\·G9e!-r$vWt 

�-t�--Clfx. td�vC, •111:mt'Tc'T- i:z '7 co 1±1:m�ffe:�if.li�• Lt.i:�h�it.i: G fJ: \, ' ·  � co 

t.:..ODm 1 mP r -:; r �-��. �t-r�•��P 'T ,y r �•ttw) ��M .J: IJ *•-t o �  
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� c L --c,  m.1ti?mlt� (7_)1.f£}JJ;f'l�fUffl L --c P 'r ')' r (J_)*i/la_ Z' L --C � t::. . LiJ� L ::.  (J_)f*flla.:n 
�f;t, Ji-�i/la.iJ; -30°C tr-n:. tJ: G c �5f}J$iJ;� < t.r. 9 ,  'i t::. , &:vJij��!lfYJtiZ'vft:ffl 

L--C "  , -?> ::. c iJ� �*Jl.fI!§::J: Hc i �ll!tiJ� ;t; 9 ,  9eAff�ffii:p(J_) p 1r ')' 1- *illa.�tfflZ'""?b.t;::.�� 
� < �m 1.,--c " , -?> &aiJn�;t; "'.) t::. . :f: (J) t::.6b, � 11  {X�·-e �t{;E*(J)�Air, �� � � c 9 
� � ,  J: 9 iift�t.t:nr.*1:- p 1r ')' 1- (J_)*flla.Z'5flJ*EBvcfi , t-:.6bvc,  WT L\.- ,�flla.�ffit��M L 
t:.. . Urvc� (J)�i/la.�fflt(J_);fffi;�Z'�-t. m:v:�lt�Hcf�Hf v-c �J*j;\(J)jl§! (4.8 m2) � 

�� L. &1J(l.f£mtl c ,,� r; - � 7' !J - /��mt Lt::..  1I£m�1:-i�� Lt::.i/la.1J( (���ueffl) 

. G  L 

1s1 2 HJ:m� * t: * � wa 1r 
Fig. 2. Layout of the air-conditioning for keeping the rocket warm. 
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Fig. 3. The air temperature variation in the heating cabin for the rocket. 
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fi, ffi.}t�ff�:[ 173 �c/&vtt-.:til l::'.' ,, �  1 7
°
'k;@ � -C �.§if,affi{PJJ vc�fii L tdf��3<':W!:�IC� G.h� . 
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Ilivt, S-3IOJA mJ.ffi '7 :,,- -1- -t - v - Jv'd:' .f:- 0)  i i � r) #vt � c &.ll.�lf�r13 vcJ!:x*Jq-C· � tt 
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ffi v - �:z-filttt Lk O) �, ���••K)<':•moo�� �t-.:. 

{,'.(:3f�0)1*fll1tf vi�t7:71�iJ�� L < '  IMS ;Mi1,I'.Ji=p O)�ffi vcrnr:t *- ? � iJ; c..' ? iJ;m_:� i :h f-:0) -C:', 

rfrt-=.vc�H • �flF V( 13ll¥1J�Jtr!.(C�A L, IB*ilfh.tlf�tr{* Lt-:. � 4 vc , S-310JA �ffJvc 
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*ml.t-41: 7 v - 1.,_ c }!J- � 20 mm 0) ""' ;::.  7 �tiz-�� c L -c , *£1..ll. · :5:tM'kfrJ!flJ v=. 't" � k2'6 

11 � 
$if /,,' 
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!Bl 4 s-3 toJA N! o 7 ,y r ffl J :,, 1- � - H*�ffl 
Fig. 4. Layout of the launcher rails and the heating cabin for 

S-310JA type rocket. 
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Fig. 5. The iron frame of the heating cabin for keeping 

the rocket warm. 
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vc�ffl Lt..:,,� 1 7°,M" (1 5 1 mm, t = l .5 mm) *1* @'',§-b-tt:;f;i:\0)$£ID.*m!.1$"(·�Jt,t L, S-

210JA ID.:to l rJ S-310JA ID.frluiHiBiffiID. c Lt..:. C O)*Ifill1$�i, ljjjll, , iJ;�P'M VC ffij�"(­

!J?J"IJ20)f'f�fi§$.�ifP]J:: Lt..:iJ\ ffi 17  ?}(WcO) i:z 'r 'Y r- ��vc:to1, , -c , i:z 'r 'Y r O)Pjt,filff:1J 
vc J: 1.J =J '/-r � - 1�:nvc aiHf GtL0 c 1, , ? 5$/.tITT§�,�iJ;§Jj G iJ, vc tJ: -:> t..:. ffi 18 ?}(�vi , 
� 5 vc�-t J: , tJ::;f�"c'*mlffl1$�trli5i L ,  i:z 'r 'Y r- ¥eMvc J: Q *mltf1$0) rtB 1.J ¥e1=. � lw  
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5. 1 . 3 . ffi.3'.zJNiEl�� r�w_ 17 v - :/ 

::kW. i=z 'r 'Y r- s-310JA ID.vi, vt* O) r�w_ 17 v - '/ 0) 7-;.. "c' vt, � O)mft. =J '/ -r ,.. -* 
-tt�O)f'f�;a;}GP]"fi§"c'� 0 .  C O)t..:"?h,  ffi 1 7  ?XWcvi�t..: vcffi.}'.[���vc�ID_O) r�w_ 17 v 

- '/ (1 ton) � 1 £�� L,  2 �c Lt..: .  
5. 1 . 4 .  �:ttl!�-Om 

i=z 1r 'Y r- QfiI�O)�:f.:tl!vt, -t"(· vcffi 12 ?X, 13  ?XWc"c'J:.HrtJ:#a��:ttl!��vm L-c � "? t::.iJ; , 
t§tt 17  ?XWciJ;fflti (2 m x 1 m, t = 1 mm) 2 tt�!th.i;b-tt-C ,  vt* c � t:�mvc � t;, vc 1 
*ME��:fJn�§: Lt::. .  � 3 vc , � 17 ?XWciJ;mlJIE Lt-=:��Wlrai�O)}f:ttl!fil::!11fl��-t. � 

� 3 &J:f:l�±!!H££m1ii'i (1976 '.tj=) 
Table 3. Seasonal variation of earth electric resistance at the rocket launching 

facilities, Syowa Station. 

J=] s I 3 . 16 I 4. 16 1  5. 1s I 6. 16 I 1. 16 I s. 15 1 9. 16 1  10. 23 1  1 1 . 15 \ 12. 15 
�� (

°

C) - 12 -18  -20 - 19 - 17 -25 -24 -15  -8  -2  

t1£vt1w:cn)  2. 8 3. 1 3 . 1 3 . 3 3 . 5 3 . 2  3 . 6  3 . 5 3 . 0 2 . 5 
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1 7
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(te=¥-) iJ• Gftt l) }'[t,, 2 15c':t(3tvC PI-CI fiiO)*sirii:c' ti t.: . 

trt 1 mi J:l 1r 'Y r ��O):lfU:f�!.tvC'L� t-= "? t.:.� 14 ?kl*tJ� s ;ifs:vctr-t>'.li IJ ,  NEC vc.�1,, , -c 

:;t _ ,, :;: - ;f;  - ;L, � L,-C � -?  k T v ,,< - 5 - �ti:vt, �t-= vc 2 + -v :/ ::f ;L, (IRIG Nos. 2, 3) 

O)tl�=G��:11�. ")&7( 14 + -v :/ ::f /L, 0) 7' - ;;,t J&ffi PJ�� ft. T v ;  - 3l - �uft c L--C , f&'t 1 7  

?X!*il;alr¥o£:l:t!!�W�A L- ,  v - :l' - r v ) - ;; -�vc�ui: L-t.= . 

� 6 s-3 toJA � o 'r 'Y 1- wrnr-ai111;m:sz:n?:l� 
Fig. 6. Method for the construction of the payload on board 

S-3JOJA type rocket. 
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Table 5. List of the troubles of the telemeter system. 
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--c,  2 J3 10  s 03 u� 22 5t so tJ; C�U-t!!a�reii) v:.Jet-t, Wl�11 vcn1t:;t1 Lt::. .  3(fW€vi·�<!: nFJ·, �ilil 

- 5.3 °C, }R�t}RO)Jl, 5 m/s "t"S -? f::., P 'r ,;; r vi 55,!tf&JI'� v�Jl� L J: '5 L, :t'&,%,mioc 

212 km vC� L ,  IJlft1J£:rl!!�tE§ 246 km O)JfiliHctir-t 0 't. -C'O) 7 7]\. 20 f')iai O)iEt]�JzyJ\} 

Lt::.. t.r.U, JEJr,t�O):tjg�f�U{!:11::vi� -600 ·}f :/ � ,  1lt�fHIPVl:£viJW:::k 3 dB <:.' £> -? t::. . 

� 1 8 tX!*O)�jl:JJ P 'T ,;; r ��vC vi, S-210JA-26, 27, 28, 29 �:i*U l � S-3 10JA-3 J,J 

:i*O)§f 5 �iJ;, $iriH L --C £> -?  t::. . c n G 0) P 'T ,;; J, 0) '5 '0 29 �� c 3 �·t-ili * - P :J ill 

:mr:f=t. 'f t::. 26, 27, 28 %�vi, 13 0) W#;t[O):;k�7')}3(JJ:ifrg 90° ±5 ° U N  O)a�111=19f/Hc , tµJt 

c &:xt:n1PJvcJEM � --1±- 0 Hilfil ... e£> -? t::. .  p 1r ':I i- 5 �0)tr'0J:Vfa�JW · 11�pf�O)Jl{t1¥J-r 

5E��. �����Hilfil.z.:,J3 �� E 'ia:'�� L--r�� L. �hK� -? --r�M�-0)$�� 3 

J3 1 B iJ. G M:ka Lt::.. 3 }3 26 B c 4 }3 1 1  B vc , :fi:1:1: vc :tu vt 0 r-ffBffl:�� O)::k�UJJ.nltW'Je� 

§ !¥J c Lt::. S-210JA-26, 28 %tl�tr '0J:vf, ��vinlt:;IJ Lt::. .  Ll f& 4 J3 riU l I) ,  :;;i- ­

p 7 mtbJ'&�jl:JJvc5aM � --1±- 0 S-210JA-29 %:i*O)tJ'0J:iJt��vCA-? t-: . LiJ• L3({� . :;;i-
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- p '7 t-o J: r, J HI:Witt c0)9elJ"��HH::.�i .tt f, s, 6 J3 i:f:tvc 10 @ t trt:>J::vf1m�"a:.'� 
x. t:..iJ�. 9elJ" �.g- o vc vi� !::dtiJ� --:d:... --t � "c'f@}'[ffi:ri!!TiJf�mn� G O) �� O)  t c, t 0 c 
t �i';0)9elJ"�flf: c L --c, 7 '7 Y 7' "a:.' i:f:t1C.., c Lt:.. s - p '.)I .,i;�fq]iH1iiJ� 4 J3 vctrt:>l:vft:.. 
GEOS ffi£ c O) [qj�fliU vcfAA,�"a:.'fic 9 ,  P 'r '.)I r trt:>J::vf!t00i"a:.'::k$&vc.W:!J! Lt:... -t O) *s 

:!lft 7 }3 12 13 vc S-210JA-29 %�"a:.', 7 J3 26 B vc S-310JA-3 %�"a:.',  GEOS ffi £iJ�f!BflJ£ 

:Ltl!"a:.'Jlti G mn�ivc t 0 c t �Jlr L t-:�F�1mvcm�t:1JfAJvctJt:,J::vf, l!iU vcst� Lt:.. . � 0) 

2 "'.) O) P 'r '.)I 1- fliUO)$:�vi, GEOS, ISIS-2 O)filijffi£ c ,  7 1  7' '7 :/ F ,  t-o J: tPd,\. fvi 

£:Ltl!"a:.'�tJf!Bf!J£:Ltl!JWJilltt c: , wJ�tvct-o J: �:Ltl!J::fliU� c 0) 5 ,�}'[f*[q]�fliU vcst� Lt:.. 
� c "a:.'!':* L, IMS !tOOi 0))&7( 0) § '19"(:' � 0 t:.. , :Ltl!f::J<t-o J: rf--t 0) JWl ill vc5l 9 '?J6 <-- G L t:..t& 
iu�'a:_'.�� L "C 0) ,!=IHt/l�if}'[f:*[q]�fliU"a:.':�U:.. Lt:.. � c c  \t 'X.  J: ? . m 1 8 ?k� c L "C 
•i�%� c ft 0 t:.. S-210JA-27 %�vi, 8 J3 10 B  B ��O)j(��JJ[ftj 90° ±5° t}.pj O)�r�, 
mvctrt:>J::vf, ffiJ'Gmvct-ovt Q-�1��'1t * '/ :/ tJ: c'rfmffl:.[ffl O):i(�f,§_$;, 1 * :/{� 

�Ti}f�vc�-t 0 it11!fJ: 7' - !7 "a:.'l&� Lt:... � 7 vc , m 1 8  {k� O) P 'r '.)I r ����O) B � 
-�"a:.'ffi-t. 
6. 1 . 3 . � 19 {'X� O) �� (1978 �) 

� 1 9  ?k�vi�Jmr�i. � 18 ?k� c 0) 5 1  � *l* �-"a:.'�:b.--Cffi�vct-ovt G ::k�fJ3.$:"a:.'�� o § 
'19 0) P 'r '.)I r 2 £ (S-210JA-30, 3 1  %�) "a:.'trt:>J::vf o HOOi"c' B �"a:.'*'3.lvt-:. S-210JA-30 

1 

� 7 ffi 18 ;x�o l:r ,y r ��f,I.i@!� 
Table 7. The arrangements of the rocket construction and firing in 1977. 

1977 ij'. 1 Yl 2 R  3 /cj 4 /J 
10 20 31 1 10 20 28 1 10 20 31  1 10 20 30 

S-3 IOJA-H}-!P.e S-210JA-28 S-2IOJA-26 S-210JA-29 
1 1  �IM 

if.� 
;/:!Ji ri!J 

M; 

5 R  
1 10 · 20 3 1  

S-210JA-29 
- -;;.. ;,.. ;,.. ;,..  - - ;;.. ;,.. ;,..  -

7 7 (1 7  7 7 7  
::, ::, ;., ;.,  ;., ;., ;.,  
r{1'\1'\1t r{1\1'\  
,f ,f ,f 1 1 1 1  
(8)(9)111)113) (26)(29)(31)1 

:M�l/ltl 
f.�Ml 
(15) " .  . .  

1£ . (  ) i;J:. H f.t bJ, ·j 

IJ §a 
I\ 
I 

iJ" 
Jt, tf;t 
(7)(10) 

6 H  
1 10 20 30 

;,.. ;,.. - - - - -----
7 7 
::, ;., 
j {  / \  
1 1 
14) (7-9) 

S-310JA-3 

�l�J §e §e �  � M J,� 
fll.l !lt ml 
/t,1 (26) ii{-; 

(11) (15) 
ID� 

7 R  B H  
1·  10 20 :n ·1 10 20 31 

S-310JA-3 S-210JA-27 ___ _ _ _  ...,. 
§e ;I.. §e ilf.lJ §e 
it (I � M ::, M im  
(12) /\ Ml (10) 

,f (2@(28) 
(25) 



60 

%:flvi,  �! 19 ?kl*O) i:1 1r 'Y r :Efl 2 i5 n; ,  :7t---ni r1'J�Mcfi�r=-�1Jo Lt-: ;:  c iJ,  G .  � 1 8  ?k 
l*O)m7J O) "t c K.tr 'bJ:vf$vm�D -::> ts:. 1 J:1 18 B J:  � ti 'bJ:vf$1flfH'f��lffl�a Vt , 28 

B v:. S-210JA-30 %:fl�ti'bJ:v-f , ��viflx::YJ Lt-: .  30 %:flllx:W1f, :lt--fvi P'J�McfiiJ, I:> 
11fiH� Lt-: 2 f=', O) P r 'Y r :Ef1��1Jox. .  5 1 �*1 �  3 1  %:flO)iJvriH'P*�lffl�a Lk. $vffi{'F* 
vi, 31 %t,.�0)1!:fJ:H�iJ; 30 %:fl c "i -::>  k < Fn]--e� -::> t-: ;: c iJ, G .  �:b�-CJllrHmH=-�di-, 

2 1:1  6 B ti 'bJ:trf , ��villx:W Lt-: .  
�� 19  ?kl*iJ��Vm Ltd��;JWF1=19 0) S-310JA � i:1 Jr 'Y r 4 � (:;;J- - i:1 7 O) t:f1™a�v=-tr'b J: 

t,f Q ;:  c �JB�tO)� 1 �ftj:: c L-C t , ts:) O)�F1=19ti'bJ:vf!t@Hi,  loi:k��filJIDL�if�m 
iJ\ ti 'bJ:�t-.:;{iiiiftJ!lffiJi EXOS-A � 2 1:1 4 B II?lfO�:lm-r:-)l:fti" Q ;:  c v:.nx;;b L,  :imJ: 
fjjJ!U��iJ�� "".) t-: ;:  c �1it� Lt-: 5 x. "'C-1'Fllx: Lt-:. ti 'bJ:vf/lll�vi, ti1xJt�O)ffl�O) �  
£�di-fvi P'J�Mcfi!t@i���rl L ,  S-310JA-7, 5 ,  4 � J: rJ 6 %:flO)Jill v:.9eAfi" Q ;:  c 

v:. L f_: .  7 %:fl0)$vffi{'F*vi ,  3 1:1 r tij�9e!J § ffiv:. L -C 3 1:1 1 B iJ• G vi t:�t-:. $viiH'F 
!!fHiJ:ttti¥JJl!R�v=-�:7t--. i:1 1r 'Y r tr 'bJ:ifhffi1 Cwlit) v:.5$t , * - i:1 7 iJ�™ht-: 3 J:1 27 B 
0) 22 H� 1 5 :5-J· 50 fy cm:im�r1=19) 7 %:fl�96M Lt-.:. P 7 -y Hi, nWiflt lOO km �t-.: � --c:- 7'' 
v 1 1/ 7 'Y 7·�0) :;;J- - i:1 7 v:.�tj:l L. �*� Q T- - � �1&1� Lt-:. 5 .!J}fl0);$:�i¥J$vm1'F 
*a, 5 J:1 22 B iJ• G vt t:�t-: .  {'F*vi/lllwliJ v:.nHl:: � h. 6 J:1 1 1 B ,  :imJ: VLF (8 kHz) § 

�' 
400MHz (T M 2 .) 

. . 

;?-J;i. J.;:J-:!i­

T E A C R 5 1 0  

;t-;?-1 ;t 7 ;.,-:;t 
"j-=7:;;:..:77,. 

: : �w;·mw 

!: (ffl'f';-�) .. 

l:!;f!;t,w% 
(fil1J6 0 0 W ) 

[A]fm7-7Jt, 
(3C2V) 

I R  I .G 

I R I G 1---.r=-:�� 

��� .-'L---_..J 

��� r---1.-.----JI 

R T  fJ+( 

� 7 S-310JA-4 -rymt�.�O) ::r-· - :9 '.)'t{§" � :7. T L 
Fig. 7. Reception system of the telemeter signals from S-310JA-4 rocket. 
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�fflr.BlO) v -" 1vl:'.1f.�O)Iifl�t15(i5] vc9et-f Lt-: .  P 'T -;, r �t ::z P -r�* - P :ncitftj:t L, 7R· 

L .t ? , lUJlU c ib IE�--C-_&tfffJ:!a��J&� Lt-:. 4 %:fflHt, 1¥.iti P 'T -;, r c l.,'-C �ti@;M@ 

�--���� Q 2 *M7 v � - � - O)�ffl ���k P 'T -;, r�, �*0) 300 Mlli ffi7 

v � - � - (TMl) vc 400 MHz ffi (TM2) 7 v � - � - �#vt1Jllx. t-: . � 7 vc 4 %�ff 

bl:��O)�m�•���- 7 v � - � - 0) 1 *•*�K 1 � , ••tt•••O)••�� 

ft, ft1!%t,.�O)fg0) S ��� LtdJ�, 7 J3 29 S vc ��--c O)tJ"bl:�¥fiiJ�� T Lt-:. LiJ� L > 

:)(� c :tmwl'A i: .1: , .sL s n�-f1c�f*9 20 s r13,9et-f� J!-frb�, 8 13 18 s vc9et-f O) .:J- "" :/ 7' 

� c G x., �mO) * - P 7 �1Ef. "? "C9et-f Lt-:. �:lb��vC l Q 400 MHz T V � - � - 0) 

�m ib flx.� L, �iHiflx.� Lk. � 19 {'k�Jli�trbl:��--c-� Q 6 %�0)¥fif'F��t. 

4 %�0)9et-f��;imr13,�fUffl L --c*2iot-:. f'F��t �b2io--CJ11fl•v::.*�' 8 13 28 s v::.wl�tO) 

* - p '7 v::.(i5]n� ") --C9et-f Lflx.� Lt-:. *. 8 v::., � 19 {'k�O) p 1r ':I r ����O) s �lc� 

� s m 19 l?Z� o 7 ';I 1- �.�;r,!�� 
Table 8. The arrangements of the rocket construction and firing in 1978. 

1978if. 1 fl 2 Jl 

1 0  20 31 1 10  

5 fl 6/J 

10 20 . 31 1 10 

20 

20 

28 1 

m 11,t 
!ix j,j: 
Jr I'll 
¥,:; f;f, 
fill] r,11 ,.� till 
l�J Nt 
ljf; 1t 
I l l  161 

30 1 

m 1/P. 
!& � 
;,r * 
r.:l J: 
!Ill 
!:i ;� 
ill] ti 
!Jf, 14] 
1271 

3 JJ 

10 

S-310JA-7 
1:i. T 
J: :., 
7!' 'r 
;,. -j-
{';" f•f1 
i, 11, 
-tt ·}4 

t 7, " -, (W 

/, ,, 
1101 

7 /l 

10  

!;i. 
J: 
7)' 
;,. 
{!' 
h 
-tt 

t 
I .,. 
7, 

115• 

· HJ 
20 · 31 1 10  20  30 

S-310JA-5 
'lll 1J 7, 7, 

�---i- --
il:2''  7 7 if& 16 'T l  / /  ar 
7,. -tj- 1 { / '\ �:; 
" lv 1 1 !Ji 

(21)(2ll2ffi . {;j; 7· 
lie t t IJ.t tiX. 
(27) 

7 � 
(12-17) 

8 .Fl 

20 31 10 20 31 

S-310JA-4 
7 'i'li: ') {, 7. 7. 5t 
:., ifi , , j',- 7 Y M  .,. 7· I ff :., _;;1181 
-j- 7. OJ- t, ,, 
f>f! " Iv (30-13) 1 
JR 12ro (2� 04) U'll 
-r S-310JA-6 7, 
J, ii\ Im •,;:i 9 "Iii ') 7. 7. �  

(2� ;r,Q � J: ../  i/li. ,,  7 :S' �t 
it flll 

t,, "7 -r l :., :.,(28)· 
W,l !m h I 

7. -ij- '" 1{ * 7' 
1311 ;h ;,.  " Iv 1 1  

-tt 1-· (22) (24) (2@(27) 
110 (11) 
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� �  o � � �*�©-��� u-� 

6. 2. 1 .  r:r 'r 'Y H f  5c 

tr 'b J:: vf £ tt (£) 
� ffe: (mm) 

71- � (mm) 

� m :i: (kg) 

m � � :m :1: Ckg) 

:ti tt tt � m :1: (kg) 

Jtf{ ij� $ It :i: (kg) 

S-210JA � S-3 10JA � 

12 7 

5270 7077* 

210 3 10  

'{f(g 260 '{f.'g 710 

'{f(g 1 54 '{f(g 470 

'{f(g 20 '{f(g 40 

'{f(g 40 '{f(g 90 

* S-310JA-1 %:mtO) r:r 'r 'Y r �ffe:vi 6779 (mm) -e, 2 %:t-i.U!Wf:JiJiij�ff-G�'{f.'g 300(mm) � 

vi L�� 7077 (mm) c ts:. "? f.::.. .  

6. 2. 2. r:r 'r 'Y r O)f*:tc 
p 'r 'Y r  O)f*:tcvi, 1,, ,iJ, ts:. o FJ:!9� J:  IJ t :ttff9G Lt�ll: L ,  p 'r 'Y r  0):¥$1!], l&tJH , ,  

*13.}'[, �����O)fp�fC:fo\,  ''"C ,  7JiJ;�fc t �it(iJ�9e1=_�!Q J: ? ffJil,i)O)ff:'.i� Lf.::... t:JJ 
KD-�. �*•m� �K J: o �kA�O)�);l:0)9ek��tt� 0 k. ob,  �--�0)-f*K 
�ob, -��:to J: �-�/� :,,- � O)�ffi ��fi L, ��O)-f*K0 c obk.. � k. , k�K0 
1,,,  --c t -l-0-a:'.i L. ill:tzJJ1u�� O)lJlftf vi , �,�;tt,J\�! O){tffl fC c c.' obk..  

6. 3. I1:Li:!!1:: � ,t �mlt�:H©in.1� 

4t%:mtvc:tttt Lt-:tltJ!U�O)f:i�vi, �""c' fC* 2 ""c']ffi«t-=. . 3 if:.Fr390)���Ji r: --c , ;:. h 
� 0)1ittit�f=-!kiiY1¥Jts:.i&�v:t¥e1: Lts:. iJ" "? t-=.. L7J" Lffi 1 M r:r 'r 'Y r ���f=-Jt«, if! 
tRU� § O)�::k c ,  J: IJ tl*l1f: Ltdtttit�MO) llimvc J: "? 't ,  m�vc:tovt o ��fr�,�� 
vc v:t , � <  0) B tt7J��,� c ts:. -:> t-:. .  ;:. ;:. ""c' vi, ,���v=-iti:�7J�� ;:_ -:> tdtii t 25 0 \i , vi� 
�f'F�il� � boo t !2flU""c'tfb "? t-:.H�� vc 01,, ,t-1tif:.J.l;51J vc¥RE L, tt*�O)$� c Lt-: 1,, , .  
6. 3. 1 .  ffi 1 7  {J(�O)J�-fr 

(1)  v - 3l" - r '7 :,,- .7.. ;t; :,,- 3l" (RT) 

ffi 1 ;lW r:r 'r ,y r ��a;{tffl L --C \i ,  t-:. PPM2 + -v :,,- ;t. JI., � �tt L, JiRJ.R::k$'=F'iii ;!IJ;t�NJF 
5em c In] t:�*��!*ffl Lf-:. O) ""c'��iJ��£vc ts:. IJ , Mc�vt � bob--Cjr ts:. < ts:. -:> t-:. .  

�f*1¥Jvc, �m�rEtttt-o J: t1 7 1J - =;  :,,-�;JWO)�l!J c lli 1.J{Jlr7J\f! G tltc.ii:, �{JH&<;ll 



63 

ft, 1 --:>���!H��ftlffl l*J--c·£> "'.> k. tf�filfflj}O)tO)vc--:>\,, .. Oi, p - j} 11,, �· �-lf -� 

�� L-CIE�vc Lt.:. 

(2) T v /. - !J - ]2sfil * (TM) 

S-210JA-22 %�ffl]2sfil*O),,� r; -f�r:.fD J: � 20 -fJ-�ffl]2sf��O)-it 7-- � i' !J 7 §e!JIPG:tc 

5!:i.7�� G.tt, �l.lfl}�� L k. ;: ;nt],j}0)]2sfil*vi, -t-"'-C :Jj!�l*J O)tf:r1§�7J� Lt.: . 

(3) �i:f::t'rtt� (PS) 

1t�1¥Jvc, l*Jtm - ji.$-!;JJ 9 :lth:x. !J v -O)ibft�:ti.=5Ei.Jq:l ft"'.> t.:. %vc S-210JA-24 %� 

vi, !J v- i.J�j}tiHllUvc-!;JJ 9 :ith::b Gt.,c \, ,t.:6b !J v-�xth: Lt.:. i t-:, 23 %�vi !J v-0)� 

)�11\:#i):J�i@i \, ,f.:6b-rv/Ua:��ffl Lt.:. 

(4) Tlr�� · ffi'i.�IU5E� (NEL · TEL) 

j}'' :1 7' Tit t:��1fA 7° 

P - 7· 0) 7} 'Y !J -vc J: o jJ'' :1 7' rg?ilslffii.J�. �:tc5E--c·ff3fH1:vcz 

Li.7\ "'.> t.:. Jut#�JlO)��cr 7' r- �tiigL, filii1JH1:0)fPJJ:�vii.7\ "'.> t.:. ��O)��---c-vi, 

24%�0) :1 '/ !f � ;1. 71fA·O) 7' p - 7• -j},, :1 7' ?ilsl�i.J��� --c·£> "'.> tdt!Hi, -t-"'-CIE�vcftib 

Lt.:. 

(5) �rftft�*IU5E� (NNP-NO) 

NO if J,..-t 11,, - ��-t 11,, -!;1) 9 :lth:x.ffl -'f:- - !J -O)*�i.J� v - !l' - vc =p� Lt.:. ��vc J: 9 

Mik Lt.:. 

(6) }j -t  '/-it - (MS) 

� :1 - @1��-i.7�� < ,  1tmi1¥Jvc�� L -C :tc5Eibft��t.:. 

6. 3. 2. m 1s ?x�O)�it 

(1) v - !J. - 1' 7 '/ 7' ;f- '/ !J'' (RT) 

1t%� ct, 1t�1¥Jtoeibftvi:.fD:.fD'td��tif--c·£> "'.> t.:i.7�. ]2s�fil JmrEl�vi, � MHz O)� 

ibi.J�-t-"'-C 0) RT vc!i6b G.hfl}���� Lt-:. i k, :i * 1 !J -Jut#��vc J: o ���% 

1ttoe��iJ� 2 �£> "'.> t.:. toe :.fD, ][:Jtfir1c1itr 'bJ:tf O) S-310JA-2 %�.ffl RT vi, -it1 !J 7' !J 

0)7 ,1 - nc--:>toeiJ� Q !J v- c , P - 7J 1v ;;t � v- !J -0) r- :1 '/ :)  7' !J iJ�fbfp���� ;: . 

L, ]2s�fil�t§--c·£> "'.> t.:iJ�. �l.l L-C!Wik Lt.:. 

(2) 7
° 7 ;;<�rBlib (HF ?ir) IU5E� (PWH) 

,���. f.1£J\lorEl-OlU�m�O) P �·7 '/ 7°iJ�3e� L, ;i-; r; 1 1' ,1 1 7-·iJ�. *9 170 Hz O)�rBl 

--c·m::k��j 1 .5 Vpp O)�w/ij�'.)'.[:vt -C \, ,t.:. Tt� :1 1  '/O){llUJl! :i  '/ 7' '/-it - O)�:i:�wl-O�L 

-CMikLk. 
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(3) 'I: -=p;t JJt )JtlJ)it&S: (NEL) 
� 1 1  ?k� c fnJt!, -Ji' =J 7, tJ t: 7° 1=1 - 7·· 0) -JJ ';/ !,J - r:. J: 0 -Ji' '7 7, Wl;lfkvt, i1Jff lc:tc'.AEi:1. 

iJ; t.r. -!J ,. ,,-:> f.::. . s-210JA-27, 28 -7}�vt , 7 :/ 7 :r O)J.ifJrJilJfF- ib �r� ·-c26 0 k.. m{�vt ,  !,J 1 

'"7 ;__{§·%�:il:H· 0· !) V - O) �jf;f1f-c·t6 0 t::. . !) V - �5<:�i" 0 ;:_ C v::. J: 0 -cIE·ntfiYJff l:::.12[ 
Lt::. . 

(4) -�{t�*VlU5J.:!J'J: (NNP-NO) 

S-210JA-26, 27, 28 ��ffl 3 -b e  ib ,  -c 1v 0)-_!;JJ 9 �x_ iJ��� -C-26 0 f::. .  '""'< 1 � 1=1 7- 1 ,:, 

"'f- , :;, � :z- ,..� q::· 7 ���'ia:'�� L -CIE�'�ifJfF-'ia:'ilM: Lkil�, {13·*Jtttviz Lil• 0 t::. . -c 11,, -Jtl] 9 � 
x. $0)�Hvcfl}�'ia:'�i" 0 c ,l[tb;h 0 .  tee :to ,  :fi=f O)Jtti'niJ�-�H� c ib ;,,,.,  Gh t::.iJ\, ft!� 
5 T - 7

° 26 � \, ' Vi�e1l:lr:*Uc·f121W L f.:._ . 

(5) fitrWrl� G �·muJEiii (NEU) 
:tll!7'-Q�ti, g;,�O)�IEfflfitt!h�::# L -c i,, , t.:._iJ\ , �IE�vc�rt!J,·;:J£'ia:' -'E- =- !,J - -c· � :o @  

ntJq;$1 � ;h "'( \, ,fee \, \  t::. '?h, -t O)tr,;JIDiJ: � :b'?h-C §§l}tfE-C-26 0 t::. . 

(1) T v ,>( - !,J -ns{B,f,c� (TM) 
��1¥Jv::.IErffi'td1:1lg'ia:'*�f L -C i,,  ,f-:iJ; ,  S-310JA-7 ��ffl TM 0) mt.Jetl& (7J(�.JE!HlD 

71:, lr:u�f.niJ•  G 3MJidibf1F-�l� -C'26 0 t.::: . 'i t.::: 6 -��ffl TM vi, 111J:Lf$mi�O) lr:u�f;hiJ:. 
Gns{B IH 1JiJqf T L"'( \, , f.:_ .  rltl -fuf C ib fl}�� L "'( IEmibf1f-v:::.� L f.: , 

(2) !7 1 '""'< - (MT) 
S-2IOJA-30 %�ffl 17 1  � - vt ,  7 Y T :rHON T 7' r v:::. :to i,, , -cibfF-�ti'ia:'� ;:. Lt.: . 1J 

v - O)jJJ���-C-26 0 k. �� !J v - c 5<:� L -CIE�ib�K� Lt-: . 
(3) -�ft�*fJtUJE� (NNP-NO) 

� 1 8 ?k���ff--J c lr:ut*, -c 1v-.!;IJ 9 �9t.ibf1F-iJ���-c-26 0 t.::. . � 9 �x.tb11F-v:t � :b'?h -C 
�:tit'.AEc·26 0 t.::: iJ\, § ��fitB\iJi�v::.ff'?h G nt.:::t.:::'?hMli':'ia:'�f. Yc O)  'i 'i � L c1: :> �� 
�c. {.i!!ffl Lt.::.. 

(4) Mfit 7° '7 ;( '"7ilslifJH (PWN) 

PWN ffl C v-oivm L f.: WB ilWH@ O)ttjiliiJ� .  {fiJ• 0 t.::. . ftgO)il��'ia:' t!iEffli" � ;:_ C vc. 

J: 0 -CM� Lt.: . 'i t:::. , IRIG BAND No. 12 0) PWN-F {13� 0) DC / 1 ;( v ---Z 1v 0)  F' 
IJ 7 r ii;$: L < ,  7

° !J 7 Y 7° 0) �  IJ .-:r. - .i. 'ia:'�� Lt.: . 



(5) -�illUJEW (AEF) 
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lHJcm 1J �*- ..,;,, - ?" :,;  .A n�&:fi L. 1 GQ 7'.1J 1 / 1::0 
- !l' :,; 7-. �vc. ,  ,. �  1 7 .A ma:n\FP 

1Jll � :h Q  J: '.3 vc. t.r. 0 -c. 1., ,f::.. fij:LfuO)!§.��vc.f��'l,c{rp �\ Y v - itUfj}'[J P v ,:;  !l ��J! Lt::.. 
(6) f_ft-J,iJltlJEW (ESL) 

+ -\' :,; * iv r p :,;M 1:n'flEa:illvc.:::fJ!.ifn� § :v: 0 t::.. M t:1 ifil: c: * - Y :,; !J''n��� L. �iJ� 

Jffln;t.r. < t.r. 0 t::.. �Mvtffi,.� * 'i,c� < L-CMiJt Lt::.. lm t:1 ffl ;1J ,:; !J -1&1'-Jvt�O) fHin�� 
< , ? 1 -\' - n ':I !J - iJ��ut-e � t.r.iJ \  0 t::. . ? 1 -\' - n ':I !J - � -\'  A Y ··et4U iJ M� Lt::. .  

(7) VLF F ,:; 7
°

:;; -i!m -r�lt?PJJJEW (DPL) 

i&*-II�0) 7 :/ 7 :rJHl�vc.:tovt Q NWC ff/Jy{:,(§ 7 .A HC.,tol., , -C ,  NWC rn:,0)-!;JJ IJ �x.{el 
�n� pilot signal '.:3l:{t+ i' :,;  * 1v vC�A L, DPL J:!Hc$vffi Lt::.5t&��f{t0) PLL iJ\ P ':I 

!I :::f� 'f,citg ;: Lt::.. ll!illUttWO):::f�if c: l!U-::>:ht::c1.,  , 0) -c-, %:vc.�fit L t.r. iP 0 t::. . ��O)iJi 
?Jl!HiIE'/t vcfib:ht::.. 

(8) -�. VLF ;t; 1 :,; -r ,r :,; !7'' ,.111J :to J: (J A ""'  !I r 1v O)ffiUJE (EMF) 

*ttWvi S-3 10JA-4 %mvc.}}� � :h. � 19 tX�-C-liA Lt::. P 7 ,:;  r tiillUW<D ? 'b t 0 
c t �IH'f�vc�F1=19'1,c� L. iJ\01& IJ t}k1., , vc&'%' L t::.tiiJlU�-c-cf; 0 t::. . 

(9) 7
°

:;; �- �i}Jtifl (VLF m) 1J!UJEW (PWL) 

S-310JA-6 %mffl PWL vi , 7 :r P Jl�l!s*-r BBD 0) / 1 �- vc. J: IJ AGC 7 :,;  7°

n; 

�i!Jf'F L, i t::., iv - 7
°

.* CAL {B"%0){§%�iJ�*�U9'Jt-C'i:f; '? t::. . �l!s*-r BBD O) �R 
c: frt::. vc.�c�'l,cfi1.,, ,  IE'lti!Jf'f'f,c:tit* Lt::.. 

� 19 tX� p ?" 'Y r ��-C-vi, rEti!J - f_ft-J,O) ;Ul1Lf'Fffl O)Iyf�n� :m,�� § vc t.r. 0 -c :to IJ ,  
? 1 F,.� :,; F -r  v ;1- - !J  - -C-7' - !J  'i,cJ&ffl-t Q :1]5:tO):j::g:�ttWn�:1}1., , ,  S-310JA-4, 5, 6, 7 

�:&�O)lr 4 �ti ,  -r v ;1- - !J - *{BWO) IRIG BAND No. 1 5  O) -tJ- 7''q=- i' Y 7 - 'i,c�R 

L. -r v ;1- - !J  -tl�WO) t:' 7'::t-{8%'1,cWffl O) ? 1 F ,. � :,; Ftl�Wvc.� � .  VSB:1J5:tO)tl 
�'f,cfi '?  t::. . LiJ;  L, ? 1 F/ �  :/ Ftl� l±I JJ vC., ft!?.0) 7 V ;I- - !J - + -\' / * Jv O) .A  7

° y 7 

.A �An� § :v: '? t::.. "i t::., f1-rillU5Effl O)tt1J!U-t :/ -tr - ( + -\' :,; * 1v r P :,;) O)Jf;� 1lH � vc. 
rlliffin�� � ht::.. -tt.r.b'b .  * - p '7 1±1� 'i,c%::ta� L -c JBM-t Q mffi p ?" ':I r ��-c-vi,  9B 
M;M S n�*$1 vc.�J! � :h G ;: c: n�:1} < ,  ESL O)�if. 1::

0 :,; -1- :;t- 7 f&iJ; G¥eM i  -C· 0)1�� S 
�v::. J: '? -c vi , Y - 7 vc. J: Q JC�It{I&�n;* � t.r. rim� c: L -c� Q .  ESM O)�ifvi, v -
!l' - r 7 :,; .A ;t; :,; !J''fflJC�/j)-\�W'a:'ffitffl L -c ,  11Jfil§ tc1:�! 1J :R 1., , r1=19JC�iJ 1 � 'a:'fi1., ,r,m�vi tc1: 
'iJ; '? t::. . 
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6. 4. � � -¥ $� 

fl8;f1l£:Jtt!.r=. :to (i" o ftJUJlU i:i 1r 'Y 1- O)}J 't:JJ:tf:1J;i:l(:Lt, --t --evc1i{l L1'.z:. � J1, --c 1. , 0 CfMJ l l ft!!, 
1 975) . IMS JtJJ ft-\J r-p vc�� � ntc. 3 ::JJ {f:.O)m:ffi i:i 1r 'Y 1- ��vt, ��O) i:i 1r 'Y 1- ��0)£! 
��1?.iJ• L,  vi (1:vt* C [t'fj�O) A�WJJ»t··e�.��fi 0 fc_ .  ��0)1J 't:JJ:�1l=l��,Ht, 4!r­
?Xi* c t , dA fvi�:ttl!.W!nlU��mHl. rBA1�Ji:vii7·�Nm:�itffiID3z:tflf.vc J: 0 --c*1:=f 0) :A 
nffi:x.. Ltt:b 0 t.::. iJ: , vi Vii'� 2 $c·��t.::.A�t1lJJ»<:--e��'i' Wi1t--t 0 ::  c h: -r· � t.::. .  

3 7J 1PO) IMS JtJm,ijt:pO) p 1T ';I J, ��vi, -1§-?Xl* C ib -l-n--f n*H:1&26 0 ��7a::fi 0 L 1,-.. 

o iJ: , iHc:--t� � vi, � 19 ?}(!*O) S-3IOJA-4 �-���vc:t-o \. , --C ,  300 MHz ;�g:, 400 MHz 

#f, 2 .*�O) -r v ;1. - !J - �{5/!ffl Lt.: ::  c c·, � 2 .*�O) 400 MHz -r v ;1. - !I -'.;il:{a'i',  
•�•�illK 26 o Aiffi£'.7l:�ffi 7 Y -r �'i'�ffl L, ����K J: 0 --c i=z 1r ,y t- 'i'�U L. 
�H� � - !J �fflK�� Lt.: :: c --ec6 � 5 . 

iT'bJ:�f�vluf'F-* s f§Ht, 4!r-?X�d� t> i 'b -r-26 0 t.:iJ:, :ttmitll·I*� 0)�{$>r ;,: 'Y � ¥f T 
1&�1 . -1§-?X� c t ju J: -l- 1 l!lrs9;€filf:ltc'1J'bJ:���'i'1i"tfft � --1t 0 ::  c iJ:--e � tc.. . tc.. t!.. L. 
fllI� Lt.: 2 *�0) -r v ;1. - !I -�i3em Ltc.. s-310JA-4 %�v-=-� L -en:. ,  :: O)rR IJ c' vt tJ: 
< .  7($/i\ vC�{fm B �'i'j( Li.::.  

i:i 1r 'Y t- ¥e!1H�fh9*vi, i:e1EO)(i�iJ· G vi c A., c''�W: l, O)ff� O) t,n , t 0) iJ::Jt}»G L --c 1. , 
0 .  LiJ• L�t/efzJ O):Jtl�. W!1JtU��O)�fil!'.vc J: 9 ,  � l ;JtfJ i:z 1T ,y  1- ���} vcJ::t�--c .  Hl:r-ltl� 
jtf!.O)il1.J$·rr!Ht::k�Ptt l, \., ,  ib 0) c tJ: 0 --C 1. , t.::. . -l- :: c'� 17  ?X� c 1 8  ?X!*O) i:z 1T ,y r :Ellvi, 
t-�mHI-BF�� r-p{,, c L --c ,  fR!i:Fsji/Hc J: 0 --C ::k 1=1 0)1t�t1U!i:=JE· c tJ: 0 �t�h'43fj, w�Jmt�fj c *m 

iJ, \. ' ;ii*!� c 9 k!J: G ,  iT 'bJ:tfl��lli'#iJLfF* (ffi 1 7,. !J / / �  1 iJ, G � 2 7,. !I / /� 1 �°-> 
�rr) 'i' �rr Lt.::. . � 1 9  ?X� c' ,1 1 10 kV A Je�Je1Lt-:1t 0) Hlf¥D£:ltt!.�}dC J: 1) , i:i 1T ,y J, 

��O)�fiv:::.� L, �t 11  ?xtc) J: u 18  ?XWcii�m:�m L t.::.1t1.Joo O)��N��vt, 1J;:=f&ftvrR � 
J1, t.: . 

7 .  � * (J) � � 

IMS Mrs,l=�I (1976-1979) O)Tfiffi i:z 1T ,y r ��c' v:l:. , 7 �0)7(� S-3 10 � i:z 1T 7 J, c 1 2  

£0) s-210 � µ  1r 'Y 1- 'i'}J i::JJ:trft-: . i:z 1r 'Y 1- O)� L .i: , vtfr:%� c t :iE'ffi"c'c6 0 t.::.1J�. 
-f;� O) lm?JtUtt�vc 7 Y -r T Ji�Um�lhff-�. 1c¥W!iJ!Ul*1tf-O)�/±H iTIID 9 ffi:x..t:1ttt� v:: i&l¥iJ;� 
1: L--C ,  ftiJ!UB"cwi O)J&#Hc*:J& L--C 1. , 0 .  LiJ• LtJ:iJ; G ,  ::k�� O)ftiJ!UH�vi:iE'R'� vci!J{'J': 
L --C ,  4-t�cml�Z 'i' ju \.  , f.::.mllPJJ - f�-J"O)f§][{'¥ffl O)JWgij'-a:' vi Cot> c L ts: , ���liJfut.tic to vt 



C 7 7 J- �l J: ?  Jlt l, J;  ? �t!J � tt � tt 
� ii � '.lJ:. J'J 8 (45.EMT) :nfi'Lffl .l:Tffl 
S-310JA 1976:!j:. � � �  3 1 5' 80' -1 2J'l l3 8  1 2  4 5  00 
S-310JA 1977:!j:. 03 22 50 315  80 -2 2J'l 108 
S-310JA 7J'l 26 8  18 3 5  29 3 1 5  80 -3 
S-310JA 1978� 03 32 43 130 76 -4 8J'Jl88 
S-310JA 6J'l 1 1 8  0 1  56 50 3 1 5  8 0  -5 
S-310JA 8J'l28 8  00 56 00 315  80 -6 
S-310JA 3 J'l 27 8  22 1 5  50 3 1 5  8 0  -7 
S-210JA 1976� 02· 40 30 135  8 2  -20 6J'l 258 
S-210JA 7J'J 26 8 03 23 00 3 1 5  82  - 21 
S-210JA lJ'l 26 8 02 20 00 3 1 5  82  -22 
S-210JA 9J'l 13 8  07 3 1  02 3 1 5  8 2  - 23 
S-210JA 8J'l 17 8  02 54 28 135  82  -24 
S-210JA 9 J'l 1 8  03 00 40 3 1 5  82  - 25 
S-210JA 1977� 08 00 20 246 80 - 26 4 J'l 1 1 8  
S-210JA 8J'l l08 15 47 03 135 82  - 27 
S-210JA 3J'l278 06 35  30 264 80 - 28 
.S-210JA 7J'l l2B 19  15  00 3 1 5  8 2  - 29 
S-210JA 1978� 23 10 00 22  82  -30 1J'l 28 B  
S-210JA 2 Jl 6 B 21 55 00 39 82  - 31 

� 9 o -r '>' H i� t.., J: 5 -�:1k 
Table 9. Table of the rocket launching at Syowa Station in 1976-1978. 

v-1·-t:ttt:.> i.,�,·-�t;, 
1: It :n fit flJ 1: ft J: T f#J  

314• . 77.5· 

3 2 1  74 

148 72 

3 1 3  75  

317  75  

326 75 

253  73 . 7  

1 2 7  77  

249 76 

320 78 

9 .5  80.5  

32 . 5  81 .0 

it:kJ!J;t 
//Ji !l'. 

km 
214.7 

212 .0 

221 .5  

195 .3 

224 .8 

237.0  

219.5 

117 .9 

115.8 

i18 .8 

120.3 

118.0 

125 . 2  

105 . 1  

il9.5 

106.3 

117 .9 

125 .2 

116 .0  

ffl:kJIJ;t 
//li!l'.�flll 

tJ, 
230 

227 

234 

2 3 1  

2 2 9  

234 

230 

166 

163 

166  

167 

165  

1 7 1  

155  

167 

1 5 1  

165  

169 

163  

7](-'fJ!J;t 
I! • 

km 
283 .3  

247 .0  

313 .0  

355 .2 

277 .9  

250 .3  

314 . 1  

142 .7 

144 .7 

130 .4  

152 .7  

150.5  

90. 7  

135 . 8  

127 . 2  

104.5 

108 .5  

96 . 0  

148 .6  

��l., J: ?  
� rdl 

tJ, 
443 

440 

456 

422  

458  

465 

452 

326 

326 

324 

327  

324 

340 

304 

329  

312  

326  

340 

382 

tHnfi'L iifl�ffl5 
m :I: 

315,7• kg 
87 .0 

339 .3 91 .2  

324 .7 84. 5  

127.9 87. 2  

318.2 83.8  

315 .0  83 . 2  

337 .4  81.2 

85 . 3  40 . 5  

344.6 40.4  

315 .3  39.6  

339.8 39. 4  

115'.8 38. 6  

302 .9  38.9 

261 .0 45 .4  

118.0 45.6 

266.5 45 .7 

347 .8 46. 0  

23.0 44. 2  

38.0  44. 5  

ffl�M!l'. il�M!l'. �ff� 
� ti 

28'C 17'C 0 'C 

23 1 5  - 1 . 5  

2 1  1 6  -16.8  

1 3  1 6  -31 

23 2 1  -20 

1 4  2 0  -28 

22 18 -12 

18 7 -26.7 

25 26 -22 

i*M-tti' 3.0  - 6.4 

22  2 5  -25.6 

24  19  -25 .6  

1 0  1 5  -36 

22  26  -15 .7  

25  2 3  - 7.9 

18  · 2 0  -11.9 

19 23 -14 

28 · 2 1 - 5  

25" 2 1  - 4  

� ff � � �  lt!! J: JS. 
'% � 111f  E 1 

ENE 7 .5  � 111f  

- 0.2 � �  
E 7 � 111f  

E 2 ll1f 

ESE 4 � 111f  

ENE 3 � Bj\' 

NNE 5 Bj\' 

NNE 7 .8  e-t 

NNE 1 . 1  ti 
NNE 4 .0  ll1f 

ESE 6 � 111f  

SW 1 . 9  � 111f  

NNW0 . 5  ll1f 

NE 1 . 3  tt 
SSE 3 .5  Bj\' 

NE 0.4 � 111f  

SSW 1 41 

NNE 5 ,Jt 

• il{lj llt ff 

PWL, PWH, NEL, TEL, 
NEI, ESL, ESM, GA 
PWL, PFX, PWH, ESL, ESH, 
NEI, TEL, GA, CIX 
PWL, PWN, ESH, MGF, 
NEI, TEL, M S  
EM F, PWH, TEL, NEI, NEL, 
HOS, GA, TM (400 M Hz) 
PWL, PFX, ELF, DPL, ESM, 
NEI, TEL, HOS, GA 
PWL, PFX, PWH, ESM, ESH, 
NEI, TEL, ATX, GA 
PWN, AEF, ESL, TEL, 
ATX, TED, GA 
PWL, PWH, NEL, TEL, 
ESH, GA 
PWL, PWH, NEL, TEL, 
ESH, GA 
NNP-NO, NEL, TEL, ESH, 
SS, GA 
NNP- NO, NEL, TEL, ESH, 
SS, GA 
MGF, AEF, NEL, TEL, 
M S, GA 
MGF, AEF, NEL, TEL, 
M S, GA 
NNP- NO, 01 , NEL, TEL, 
GAS 
NNP- No, o .. NEL, TEL, 
GAS 
NNP- NO, 01 , NEL, TEL, 
GAS 
MGF, AEF, M S, NELi , 
GA 

NNP- N0, 03 , NEI , GAS 

NNP- N0, 03 , NEl , GAS 

z 
9 

� 
-
\0 

Im] 
� 
� 
� 
m 
�nr 
El 
• 
� e 
� 
m 
Q 
S::: 
ell ....... 
t§ 
� 
-E­
� 
� 
� 
lJ 
� 
� 
..,. 
>M­
!W 
� 
Dfj: 

� 
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Q :t - µ = n:.# 5 �!lw:l!t!l�O)@f�v=-'*1-t Q •mtJ:ic�'ia:',  I&t�-t Q :. c �=-rJlt:YJ Lt.: . * 
9 v:. , IMS mr13,q:tO)JyJ;fi µ 1r 'Y r � L J: ? -��'ia:'�-t. 

7. 1 .  . O ?' -:;  f-.:im.��5� 

µ 1r 'Y r ��v=-:rovt Q v - !l' - O)fsf ��vtJ£JJ!tO)�f±Ht, *J?:*�*ffimit�M�J=iJrtJq} 
"'.) -c 1, ,  Q ,  20 t H:.IK5ht L t.:J:JI JO km i -C'O)�pjcv:. .t Q JlJriJJU!ftiJ!Ui,t�iJ� G tt�-t 
Q O)iJ� .  -�v:.ffi \, , G ;rL-C \, , Q ,  rnti-C'O) P 1r ,:,, r ��a. i@j}!tifi9 100 km tJ,J: v:. trrnt-t 
Q ;t - i=z  =; m,�O) rf=t""'-, µ 1r 'Y r 'ia:'fitr:f:t � --1:t tJ: vthvftJ: G tJ: 1, ,*r�*·lffv:. .t '? , tr�J:v-f 

iruv:.J:JI 0) JlO):J*l�'ia:'ftiJ!U L v - ;9'' - O)fsf �'.Ji:vtf!flIEfifi'ia:'�l±l L -c 1, ,  Q �t'GiJ�tJ: 1, , .  -t" 
;:. -C'� 12 ?x� (1971 i¥-) Vi ,  :itl.?.J:Jl (� 1 JI) O)jij�O)d,l. -C'Jlf!flIE'ia:'rr 5 �ti µ 1r ,:,, r 
��Ji*r.O)jj}�'ia:', /fflje L ts:. Ll*, ;:_ O)jj�vi-1:5-<'X�O) µ 1r ,:,, r filiJ;*!*wc L -C �ffi L ,  
.7c O)��K- J: I) Iit:tr � ht.::JJr* c V-C f&b.tL-C 1, , Q  (t.:t-.: Lf!flIE��vi, r��El''l vC)]fs'lJtJ 
3 ffr, J:rjiJ 1 ffiv=-�� � ntd .  tJ: :to� 1s ik� (1977 if) Ll�v:t, 1-- =; ':I 4- :,,  �", / � /V �  

0) 17 1 F if' - r $&'ia:'fil*m L, v - ;9'' - 7 '/ -r -r c P 1r ':I r c 0) llrfileMiJ�. 1 .7 km t],J:�ffih 
-c 1, ,nvt��PJ�§ (� 17 ?x� i -c· v:t , 3 km tJ,J:-c·tJ: vthvt�� -C' � tJ: iJh: it.:) c fJ: "'.) t.: 

� 10 v - ;1' - {!) o 'T ,y r ��t}U5� (1978 if:) 

Table JO. Tracking the rockets by means of the radar system at the moment of the firings. 
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16. S-3 10JA-3 
1 7. S-3 10JA-7 
18.  S-3 10JA-4 

Fig. 8. Trajectories of S-210JA and S-310JA type rockets (1976-1978). 
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Fig. 9. Landing points of S-210JA and S-310JA type rockets (1976-1978). 
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Table 11. Rocket attitudes during their flights. 
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Table 12. The quality of the obtained records by means of the sounding rockets. 
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