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RECENT MEETINGS ON ANTARCTIC TELECOMMUNICATIONS 

-A SUMMARY REPORT WITH DISCUSSIONS OF FUTURE PROBLEMS-

Takeo KAWAHARA* 

Abstract 

The commencement of the Antarctic 

Telecommunicatiom by SCAR groups is briefly 

reviewed first, and the report of the Second 

Antarctic Treaty l\1eeting on Telecommunic2.

tions, held at Buenos Aires in September 1969, 

is given. The 9 proposals, decided at the meet

ing, will supersede the Recommendations of the 

First Antarctic Telecommunications Meeting 

in 1963, Epon z:pproval at ti1e Sixth Ant:uctic 

Treaty Consaltative Meeting in Tokyo this 

year. In acc:)r.iance with the re:::iue3ts presented 

by WMO, the meeting agreed to re1ise the co

ordinated schedule for speedy handlm6 of 

mcteorobgical raw data from the observing 

stations to \VMC and AMC, by transmitting 

t'.1ose traffics through the circuits and the routes 

existing and requested or preferred by the 

parties concerned. 

The establishment of AMC at 5 Antarctic 

bases results inevitably in the remarkable 

increase of meteorological traffic especially on 

the routes between the collecting stations, and 

therefor, the scientific traffic which is alsa 

on the increase is dependent on the exchange 

via the channels arranged by the stations 

affected. 

Further improvement of telecommunica

tions facilities and introduction of mo�·e ef

ficient systems are requested in the near future. 

SCAR was invited and encouraged to continue 

their scientific and technical studies for over

coming the difficulties involved in the Antarctic 

telecommunications. However, the unreliability 

of H. F. radio communication in A.ntarctica 

may not be cleared out so far as those links are 

kept in operation by means of the iono3pheric 

propagation, which is disturbed heavily by the 

effects known as the polar absorption or black

out. Most reliable and economical method in 

the future telecommunications in Antarctica 

will be the introduction of satellite: relay net

work system, as the microwave route no; the 

scattered wave link may not be applicable 

owing too much difficulties are expected in those 

field operations both on the construction and the 

inain tenance. 

The output power of H. F. transmitter at 

Syowa Station will be increased from 1 kW 

at present to 5 kW in 1970-71 expedition 

S :;$:�fiiBz�ns. Nihon Short Wave Broadcasting Company, Ltd., Akasaka 1-chome, Minato-ku> 

Tokyo. 
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schedule, in order to improve the telephone 

communication with Tokyo by adopting C:NL 

method and also enforcing the teletype and the 

picture communication in both directions on 

Tokyo circuit. 

One more addition to the radio operating 

members, two of them are wintering now, is 

desired at Syowa because the mcrea:'>e of con�

pact and elaborated radio apparatus at the 

station needs an expert of elect:·onics cng;

neering who can assume the responsibility of 

construction and maintenance of radio equip

ment. 
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t.:::_ !J!�JE � ;f'G 0 .  �jj t - Y /' ;± 8i7ltiJ O) �*2t � � - Jv 5Z -1 ,  7
° 

v f' 1J 7 ;f2, J: cf 7 Jv �i' - v :.,<� 

* !) , � - Jv 7- 1 ii =  � � f= � Jl, j} l/ 7-, ,  7
°

v :-:' =f' :.,, ]� . 7 v,1 , t 7' lJ Q (=. t llE;�25. -;-1--
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@=k� I}) WMC /C t * G h -C ,  WWW O)§�]j/c!,t ;t o ;b /j --C &, o . 

AMC I}) -=t¥1i �iWtfr¥fl � Ii ,  BE{ to£±fu --r vi -=i:- - Y / ·/y, G * 1¥HJJii:tEti I}) ·t1Ufl � � {§°T o O) iJ� 

JEt=J! O)  *mt--r &i o 7);, m1=1:irn !? � - Jl, 5Z ,{ (})Mr*� 5tft·-t o :.  l'. t m� EI S:J --r &i 0 . 

@ 2 /C ,Bi6,'R t'�T@Jl,,'RO)Ji�.:f�f:i�Ei� l'. ft '? tc �t:!_iJ�.  :. ;h, Vi *� fc &> o 7 ;v -ti' /f

/, 1- !) 0) �£iiliiJ; -y  lJ -y - F l'. � - Jv ;,Z  ,1' vC)(;T l, -C�)5 rP]irn{t � fiUu f:!_ l}) }C � L .  7 }  !J 

7J ' Y JiiJ;r,tiff, 7 }  !) jJ (j:1[ 1; \ (ChJ:* L, t0 5 -:.  l'. �±* L, , Y � ,j:��T Q l'. l; \  5 :.  l'. 

'A��*40)lt(� fc �-t o :�ckt£Eiillifl#5:Ht , WMO O)lJJBtc12Ev\  *. 2 l})iffi !? #t'.Jt L, f:. .  jJ 

v ::1 1*.J O) fl#:5H:t 1:7 S,' / r /lV"'2f"°0 cb -? -C ,  4'@:J O) �'.JEl:i±-liLl:::t'iJZ:l:�30:5}, J:@iiiJZ.�90:5}lp 

'<h o I}) t', � r:p mi Vi !J�+: � ·It c f,t o . * 2 I}) rJ:i@fl#:5} fi jJ!jj!J � tit I}) l'. '6 iP G !E91J L t:J�:5} fl_ 

iJ:; G ,  J:@�',pj- fiiJMJlJJiJ;�ti�K� G ft v \ l*J /c ,  tc l'. ;t v:fJriI*, 1k* l'.  v \  5 J:: 5 /c :5} f:t -c �t G ft 

l;\ l'. Fra9 1Cii':bcJd. l'. '6 7J; &> o t' &> 6 5 .  

WMC j ;v�JV /'""'-

3071 (6071) 

6071 (9071) 

9071 (12071) 

905J'- C 18051) 
1 2051 (2 1071) 
15071 (2405J'-) 

9=1 Ffcl9JJiijliJfl� l})±fuJ:'Ai Hi ,  !iYJ, /IDt@�. »tff��iJ:; G *  G tl, -C < o �f-+ l'. � vc ,  � @I  l})itgJ: 

:iJt�?J!!Jfl# I}) �;f4 l'. -*! /C L, -c {�*T Q .  

-t 1})1filrjlJ$1jJ[fJ�{* l})®{§" fi ,  fd'.Jf:7tt)v\ l'. T o -:. l'. ,  iU1lJiJ]j1j /cfr}j� � l}ic. tt v '1:. 

'<h ,  m:H#o)1JJ '<h 5 :5JF1ai fi '�i&: � JE!r{ L, ft v\ -:.  l'. � v::t ? S,' / r /lD"'2f l]) irn !'.J l'. L, t:. .  

s .  4. ��iiiffi r=��-t -Qf4�a{]�:r:i 

M'Airnffl�ffil})�*ti &�t' � !? .  ffiffi�ttffi � �ffiT o � � ti .  mffiM� I})�* � -� 

:J:!ill:-t o -:.  � tc ft o iJ:; G ,  %001:r*a;t f1¥Jtilllffi'Airn{tJJ·A /])��1c �n -t- 0 -:. l'. ,  :t:3 J:: a 

SCAR fj: mt� /C :t:3 fj Q 'i:'Aiii{§JJ Af::j{(� � :J;3 J:: �J:'-tf-'1·$tt1ii'rJ: /])Fp�� � wf�T 0 JJ'' ;v - 7
° 

�w'? -C l; \  o 7P G ,  13-@fil�m f::t .:C ft, -f';h,O) �l*J�j-l� � jj  t:, -c SCAR t l})ji� i � /C l, ""(  

mtilllffi:'Airnft I}) :i!ffecj([!r I}) tc. '<h{1t�i; (})�% i l5'i � ,  ;J:; -'J-c I}) JE�11 mtEE re :t:3 it 0 f4¥:?ttJ1 (7) 

5�{� ic=k � f,t jl{/¥ik � T o  t v \  5 -:.  � � 00{*75'iii �cm%l � it o  J:: 5 T� � t' &> o  � L tc . 
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6. 5 . im.W:1:Jit��!tO)�fflj 

0 v � � ��- � � .  �����*� �ffi� tt��- i�ffl L,  ffi-T � J � �:®*(J)� 

ffl t 1tb-e- L t v \ 0 7); ,  4'@1 /i ;:. ;h, G  t � cD t]�J=-!t�BJ tt�ff;'f(:imf�h·:it(J)r&�+�� 2::: t v \  5 � 

�$� i � � ��. � (J)�ffln im� Lk .  

flbz-t" 0 £,�7); 6i) 0 . � (J) f;: cl) f:::. /imH�n:it�!+(J)�� i CCIR "? CCITT (J)l}Jfb=--R. T � :5 

1� 1 :H�tz'.1 L ,  t1r 1=- �(J)ifrJH=i r=- 1�t1t:iH: 1.:t� it.L. 5 ;:.  2::: 2::: L t:.- . 

6 .  5 .  1 .  {t %1't�{f J:t 

6.  5 .  5 .  * {f} ,� jJ 

6. 5 .  6 .  J''� /� - v  :=;- � §zt! 

JR s �,]/� 0 h 0 7-. � - /--;z , '.:l-1 / '� - V 'T � 5[:{jjj :rt i **-t 0 7)�.  i1-B1 lr'-J i=- tt:t%� (J) &) 0 lJr 
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( c )  l'jimiffi1"§v:l: ,  CCIR l!J*246 vc. 1}Ev \ ,  Fl 0)�1*miBz�fl{:V::f- '1' / :;/ vc. J: -3 ;:_ C: · 

( d )  �il:im1"§ 0) 7'- 3" mVf4 vc.M L, t v'i , 1fJ$miBl�ffl1BhA (VFT) � CCIR l/)* 436 

le vf: 0 t �ffl 0) ::. c: . 

( e ) �i, T v 7
° 
!J / 3" - 0) 1B %� vi 10% fA P'J "0 Jb -3 ;:_ C: · 

6. 5. B. �1i�0) �1JUi 

�1"§�viJi!� ft1*AO)Jl}fi;ij; "0 � 0 t 0) "0, SSB � ISB 0)�1§ c: ��v[. J: !J VFT im1"§vC. 

t �;t -3 ::. c: .  

6. 5.  9. ��t��-�IE:n:it 

mJ 1lf-oo 0) rFfi "0 IRJ Ji Z); �� G n tc G , fifil JEi!l! rFfi ii 1i vc. ttEffl --t- 0 ::. c: . 

6. 6. ��ll.ffi1i1E!�O)·tlffl5c':fl�� 

£iil! O)�i,;$filtVi��\JO)JEclJ vc. J: !J , %00FFJ9"0�1f.l 1A * * "0 vctt¥R3(ffi: O) ::. c: c: ft 0 t 

I; \  -3 0) "0 , -t O)Jffi¥�ti:it � 4'@]*1f L, < ffiljJEO) ::. c: c: L, tc . -t 0)1*:itvi SCAR O)Jffi1Bf!� vc. 

� G tc�O)%:it"0, 0016, £±lli16 ,  {:V:fi:, ll5¥l±lt4%0)7f-, T� t O)�ffJi!J$filt�tl@Jf.l L, tfi3A 

'j- ,3 .  

:$tff.M8s"J tc., :i!5t1i�vc. "":) v \ t vi1}t v 1-- !Hc. ,  �:it, !iJJ1tmiBz�fiilffi, ffliBz�:it, :i! 

mm.1J. miBl���:n� �ti3•--t- -3 .  * tc��-��:it c: �*•M:n� 7 7 J v � !J �m 

!Rlflf-� c:  F 7 A O) @J�Jfil2it, 7'" v 7
°
!J / 3" - vi�:it c: immJfil2it c�-),  �fflmiBl�ffMvc. vi 

t1J� t G tt,t v\ -3  t O)�tf� �!c.T -3 .  

{J(vc.3t1i1§��Z1J vc. , Jlfflieyt!J, :i!�1imiBz�, ffl��:it. im1B"O)fl�, •1B°ZJ"=:m7)::. 0) 

1KZ1J, ssB O)��vi J:.iW11*�ZJ" r 1Jt1J1!f�ZJ"� t !KZIJ L, ttc•--t- -3 .  ft :to ::.  O)iffi¥RfflfJtO)�k 

1u:t , � � ·tt¥R vc. lffl T -3 ii 1i Jtti 0) 16 ;icI :$t � icA 0) ::. c: c: L, tc . 

6. 7. jmf�:1.J�l::00-t �ll.ffiii� 

im1B":n:itvc. "":) I;\ t vi , �$0)1JDMOO vC.� G � ft <  t t J: l;\ 7);, lfflf*OOlll9 "0*ffi §I O)tJ'f0�it 

ft c:" � L, tc I; \  c: � 7); Jb -3 .  .:t 0) J: 5 ft t � vi 6.6. O)�vc. fi3• L, t Jb 0 16;icI vc. jl;m.O) ::.  c: c: 

L, tc . ::. n v'i *1f1l 0) �� "0 Jb -3 . 

6. 8. f!l�it3 � U�M.:f.*'1c 

? v / 1-- /ih*"0 v:t , :tf**3cW1vc.� L, t vi , :RJi\e/tfftO):JIDt�fi!g.1J ��"":)£±lli7);:i,:�fd!;tt1J � 

*'c T C:  I; \  5 iJfJ�;ij; &) 0 tc tr ti, c' t '  4--@J 0)��"0 vi ::. ti, �  �IJ� L,, T� "( O)j[rJllJ� viJI. 

*3c.!WJtc. thh.1J L,�--t-1;\ J: 5 tc. L, t :J:o < O);ij�i¥Jt.i vc. :to v:r 0 ·tllt1Jtla"Jftlffi.flll"0 Jb 0  c: L,, Jt•imra-v:t 

&) G � �,fli10)iffi1"§vc�Mfl:$tt&v\ t '"9 Q ;:_ C: ,  ;:_ 0)��0)�*7'Jlffl-'¥-imv'i, ITU 0) -!i'-*/{� 
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ffitlf!1Jm36�m 8 ��He J:: 0 ;:.  2::: ,  1jJJ 8:" :1<: cb kffe1i6;il'k¥ -t O)�,���U t L, 2::: v \ 5 � -c �{�l�H:Ht 

**Jfl}J 0) Jill {t f c ti jJ T � � -C ;b 0 2:. i!:'. � � �: 1iiiitZ L, tc . 

6. 9 .  Jit1i:�1lU!1iMntEi!J: 

J$J1i fc :tMt 0 �f[:1tfmo)j�ffl i6;tJ,Ji� /C fJ>'.) --C � tc j ,  G ,  17 :/ / r- /WJ1'r 8:"fJL:k L, --C ,  {t�l!E 

/C fj: , Jt � j:, rc �J'C�:fjO) tc ci) Jji  � ft :!iff,t � 111H�1�T <5 0) (C 3'E51 ft 'ifLjJ 8:" }!{"J, 1'.!Jf=ifPJ'r1: ;WJtiHl4� 

t� � iJtiiT 0 2:. i!:'. �fl-J1iir?itZ L,, ��31�JJt��*"'�WJt\E� O)tJ1Hit � � ci)  0 i!:: � /j: , �( 0 � < ICAO 

O) �if%::: ttll: 0 2:. i!:'. , -t ;h, G t\E� O) �¥:k4ll f :l ii}�?>(�� � ;f't 0 '1�1tR 0) i:p (C ri2�& O) 2=. i!:'. i!:'. L, tc . 

�m:�iJ; �ttE � h 0 i!:'. ,  mtiimft r::t tr  L, < ej(g � h 0 7)� .  �@wttt3;t*illrntt1J:.O) i5lzt1� i!:'. A 

l::°- F T  v 7
°
0) fc cbtic0 --C g,'[t i!:'. ft D ,  f f fc�i:.pmi o):if]Ht fifl��1� L, /c. l'.J ,  =:tl!dl: L, fc. l'.J ,  

ib 0 v\ f::t� 2 ,  m 3 O) @J*fR � [RJ H��$�T <5 t� o)£,1gH:: jg G h 6 --c ib 6 5 .  

17 :/ :,,, r /WJ1'r-C v::l: ,  I¥H.iN O)��ilin:jJ!jJllj L, fdKiz�fl � ,  } Jlof }V /0) WMC k::.Jt 

l'.J , -t ;:. -rM:Vr � h tc.. tt* r::t , -=c - ;v 7' t-'f�-� 7 7 ,;; Y � 1J ic J:: -0 -c P}Jt� f!'iJ vt ,c -JiK3¥:l o) :::. i!:'. 

i!:'. L, tc. . t -0 i!:'. t ,  �c'rf r�fi ?J:, G "' ,;; "' - F '"""" � - ;v::;z 1 o>� r:r Jflj ic J5 " \ -c 11 , �1 R.j t A=f:. L 

tdiH4fc J: D Mtfr L, fc�*�ki5l 8:" ,  JEIH�"=»xjt 1_,, -c 1; , <5 o) -c , WMC O)fit�*N�vi:i/!h t v\ 0 

i!:'. ?J'>, 1t1lt'tc, z�JE re:: 5tf!Lo; -c 2" 1d� " \  i!:'. 1; \ 5 £i-ili -c: vi, 1¥: 1:P � O);b"{� � 5tvt --c v\ 0 t o} 1J ': ® l'.J , 

:1Ju::: BBfo�±lli t ± i!:'. L, --c � - ;v � -1 0) 7 7 1 Y' � 0 tc J: 6 'A*!tl* � JH�- 0 --c " ,  ;� . 

;:. 0) J: 5 ft�� � i,t cb --c , WMO (j_ <' J <' - F �J; 5 1J J=9T (C f-r�tNi�* t / JJ - AMC � 0t 

tt , -t ;:.  -c fi%t / !1 - (c §tvf R"i::> !KJ-llX: N c)'A��WH:fi-�-=f,fR�J��  ff tt trtt 6 ;:.  i!:: 2::: 0 tc.  o) 

---c: '  iffi{t��---c: (::t WMO O)��f,f 8:.'�lms'J (C �vt } ... h --c '  AMC i l; \  f ;!1, t jla{-i§" O)� i:p  ml �  

L-, ��i=p fiu ti , § 5t0)�-t 6 ���jJ'/JJ!IJ O)�t:J�tt1 i ,  f¥Jtrtrk] O){riJh 0)1Ut!V1, G -c t, r'=I F!� t:::: 

jtjmO):i]!ygJf�Wf:5tfJN (CA-=f."T: �  <5 J: 5 fc L, fc. Cl)i6; ,  4/JtO) ifil{t��o))c � t,dttlJJc � � ' ;;':.. 

J: 5 .  f!l] t":> ,  ,�� t fi WMC (c tdt�tt.R--th v:f J: iP -0 fc t> O) ;J; , ;'.',1.& vi WMC 0) J} (:::: 

AMC fc 1b �$ Iv t· IR} :JI: 0) jJ!ffilj ��Sj, 7ci::' WMC � f1Jji � -tt 0 J: l'.J 1b , 1b �_:i � fJl � \ �,1:ill!U�?:5:h: J2s 

D � tr J:: 5 fc -tt tJ v:f f ct G {;Q 0) -c· ' H· fC :ft 9::i J� fll]f.rJJ 0) im {�n :;l: i!:'. -c 1b :$-'l't i!:'. ft 6 . 

ag.fo�i'lli t -:. h i!:'.  ft��JM 1ci::' 1Rtt , rW?Mr td:Hl1 i r& D Ahtdi1JMl:illH§"h:i\0)1iJ=1t 0��i� 0 lL 

0 J:: 5 fc fct o t It1.btL 6 .  
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-:ft (T) tc. 'dJ ,  -c? 1 --::?  - F (T):ifil{t:ft � !t� L, -:c Jf 0 c ,  m::±R� C 1 13 db tc. � ifilJ:: 4 @I, J::g;g 2 

@I) vcJJrniu L,tc5i:ttH�f4� , 30:5t£Li:kJ vc s :b ffl(l)lJ!mlJ�:o� G ±lliJ::*'11ooi!, J::g;g*1sooi! � �  

{t l,, �(T)30:5t J_;(rg vC-t7Z�t=p ffej 5 � c 3({§ V-CitJ::*-1l , l80i!, J::g;g*15,900i! �ns�i- 0 .  

iiiLt.'A� v± 'i ti J:: v\ t  v-c t ,  J::g;g'A* v±m::5J-75!!f Cn1>J50#-) (T)��Jl--r3t{t L, t t , -&i

fiY tc: t *'1B0:5t zP :o� 0 .  s � t tfFf-:o; ib 0 c 3( ffJ lffl ftirt  --r vc -t n--c h�-=f (T) iffiJ�R�:5t � ift- 0 

(T) '0 ' ;:_ h ti ft (T) Jill {tit � [§ � a� F1c19 p;J --r !& � :£& 5 vU:J: '  y 7J: < t 2 @Ifft (T) rf1J �il =:m: :im {t Rt 

� � L, , illHt ± t � ��c\ ui--it to1Jf ts �� tt1 . · 

� - Jv 5 L{ t t - Y /' t ,  ;:. t1 c fjcfj;f:J, t.i 'dJ t �'f't c ft 0 ;o; , ;:_ (T) J:: 5 ft ]ff'jj'f � Jtf�(T) J:: 

'0�t=pftry(T){-ff� � § l � �tJ- J:: 5 C T 0 7 }  V :b ,  Y �, :;t - 7'  r 7  V 7�(T)�jJ vcM L,�� 

(T) f!{;i � � L,' -t (T) }Jx;� � tfr Q �ffi--r db Q . 

ffi 2 @J:im{t��-c: Vi 'A*im{t �{f:%1& � rlk v \  c L, tc (T) --r, -t (T)f!i1(T):im{sv± v \  � � :o�4�M�Uc 

� :ntc.�7J; ib 0·. f!P t>'.JER�tt)imu'A*.12Ui-(T)-·��f4+mlf*(T)jmft � t' 5 -t 0 :o� vc --:) l; \  t v::l: , � 

{*1¥:J vc {nJ t � 'dJ -f, �1!Mj\;lfu. F1c19-c:lH�tTi::>,&-ii-(l)J::, Jili��,-t 0 ;:.  c c  L,tc . t 0 c t -t 

(T) tc. 'dJ vc 'A* ;lJ;:X�:f � ;:.  5 tr 0 t vi I!! 0 (T) --r, -t (T) J:: 5 tt .to -t :n (T) db 0 @Jff,.� --r v±31Jflifil (l)JitE� 

� � :!t. ' -th vC j};m ;a; 1: G tc. G 'A* (T) �:@ t � .§)J (T) ;:_ C J:: L, tc . 

;:. :hv±%�:6;1:.�(T)��vc --:) tt ;a; 0 �i'tJ� � --r tl < ,  i!tJi!. i=p (T)'A:¥J(1?JF�*i6; WMO �--h 

vc l, t-�ffim l, , jj{t�� �¥13 Vi < 0 tc}Jx;* t: db 0 c l; \ :!t. J:: 5 .  

51;*1¥Jt�--r:f'rtt v:n -r l; \  0 'A�fL:7f-.(T)f-l+t�J1Hc .to l; \  -r v± , J::l::�1¥Jimft �� < f!Jffl-t 0±lli 

m. �/tJtfOi , �E9ffy��(T)7tffifvC :}J v \t  t ,  11-00f4+�(T)r1c19 -C:'A�(T) J:: 5 ft 5ffiv \@=1*5jqitc:h 

t l; \  ft l; \  J:: 5 --r to Q .  lJUJliJ (T) 7
° 

p :)  .:i: 1 r /C L, t t '  oo��s"J:t:t:illH.i C Wi]R�·r.i ��--:) t (T) 7J;Y 

i;i: < , �q:_�j;3(ff-t 0 c f!ff� (T)]i:,� t � � 3({t(T)fll=f-� t � 0 c v \  5 {�[P]i6; db �, . 'i tc.iJ\! 

mu (T):iff41im:Jc!JWF19 -c:JJx:*(1)1, G n 0 t (T) ;a;y tt l; \  7,)� G ,  ;:. n �@: t> vc�fR·--rjf.00 (T)�Jt�:im 

y-� l,, 'i tdi � l; \  --rfl!L c J::r.�)(;i·J!� --ittl v:f tt G tt1 c l; \  5 J:: 5 tt {4�viY ft l; \�(T) tc. 'cl) ,  f4+:im 

{'§(T)JE'ffia'JjJr;f�;HJc��'dJ 0 (T) v:l R�;f,.'!zfiijlp c v \  5 ;:. c t::..· 0 tc . 

�/m(T)�int Q JriHc , ti��� SCAR -C: vi ,  fi/·+'�¥R(T):t�rfJn � -=r� v-c ' �ff(T)fljffl�?Jl 

���*0)£,�Jl��tt l:" ��tei- 0 J:: 5 �oo��iff L, td:rn t' t ,  JU4t� < tel � tt v \OO t  

t0 !J , � 'i --::i tc t (T) t 17'J � 7J; 'i ti 'i t> t 'A1J:� 0) J:: 5 vc :i:}fB � 5 'i < tiM--r � f, � � (T) g;g 'A 

� W}M�-t ti V) 0) 'b (T) 7,); '! C '! G ft TP --:> fc (T) vif_x� t.:. C SCAR t��fi ;:_ VJ: L- t l; \  tc . 

L- ;6� L-' �� * {5]C =¥'EIHJR C iJ:, :;t - p 7 (T) J:: 5 f ct: �  1\a/J � f?J:FJJ.! � (T) :5Hlf -c:' � 00£±lli ;o::t:t: WiJ --r 
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rma�t11Jt1J � frae0  �> J: 5 vc ft ---:dc.�-@- � -f,tll-t 0 l: ,  iifi O) f1JJ1:Hi-JfHJi� f ,: �,t ;s 5 .  

� G vc�AiJl1Jl!JrfriJ;*1� � n -c ,  Jfil[l�1*f Pc J: � , {5k ft ��o)iJl1JllJ � § JJJl¥J tc. fift i. \ ,  

-t O)[j\j/f;� � i1r 't:> vc 1fAmi�� G 1±- 0 J: 5 ft�-@- � � *-. 0 l: ,  �* fc� G -f, f4$iiJH�o) ?�/!t 

f!Jffl iJ;{f,§M£,� l: ft 0 -:.  l: fi m!i�c' ® � ,  -f_- 0) J: 5 ft R�:!t'L 6;J!J*-t 0 0) vi , � 11 f'ifilv \H* 

c' fi ® 0 'i v \ l: *00�*0) 1 A fi -=t i3 LJc. . 

9. SCAR Cl) rff]l!t 

rigtliifinc. ri�:i=iJmiJ: t --::, 1£ G f�n*1., -c i. \ 0 iJ; ,  tf=irnJ'�i�.:rtfH:� ft tc. � ,  iifi'�jJ tr �� 

cb ,  &J 0 v \ fi � � ft m mz� � �tR T 0 � 0) :Jtti: f::::. J: 'J -C,  fJJJlmtl{!tJJ fC i3 ft 0 l: !RJ ti 0) r\Wi (!tr 

Wii{§" � 1it1i L1� 0 0) -c ® ;h, f:fl'l:ij� ft \; \ 7J\ 1¥Jti±llit§,)Z O)�liil!l3m{§" (C. i3 v \ -c fi , '�1Ez{�tfifl�J:: 

{C i3 ft 0 �:RiJ;-� vcfil!Jffi>-z: &J I) , polar blackout �. �i'B:fc.7?£f�T 0 flutter 'l'_':1:0) fading 

fc_ b ·�&J 'i � ti., , 7Jc. "J 'i it. )t{§" 7 / T T � [!X 2" W ft 0 �I.L� L, k. drift statics f::::_ J: 0 *1Hffrjj'.�f b 

fHl --z;: 2" ft v \ . -= *1, G 0) �ltHi ,  r¥HiiiR fi 0) ��$ l: 1i*1H1 � � L < rm. w L -c i. \ 0 0) --z;: ,  m 1 o 

@I SCAR :E,;�c' fi R.C. KIRBY � � Convener l: T 0 11Jf§'E :�i';v - 7
° 

� �x ft -c '  -t O)L\)(gJ;fHt 

11Jf§'E-t 0 -:. l: l: L te l;; ,  4 s � o) T-lJr � --::> vi � 3{}15*1i ® h; --::> ·n, \ fJ2 v \ .  

,:. Ji., fc. fi 1§.00�[1 � lb v \  -C v \  0 O) c', ,'tgt O)�*-�ii{§":E,;�t fi , SCAR f;:p)5Jti 'rii%iif�JJ 

rt;O)c)(� vci@ffl L1� 0 '""0' ® 6  5 f-'t¥�1*fo)jjgtif: � T=fM L, , -t 0)/ft5* � '.1��1- rd: 5 v::�. t,, t fl 

L, I;\ l: �� L, tc. . 

rt- 0 fc. , SCAR fi , 4'-gt O):E,;�O);=ii�titJfC. fr!J;-, ii=fCT) l�c' SCAR O) joMlii{§" (c.�tr 

0 mmJJ vc oo L -c �fw. iJ;  ® 0 J: 5 tc:.· l: L -c , ?X 0) J: 5 ft� \§'  0) tJtfftWJ�· l:Y=J � ;s* t,, tc. . 

�*-�ii{§":E,;�vc. /±\Jm L tc. scAR f�*o)l�'* vc. J: D ,  rMiiifi ic. oor 0 ·rw¥�o)�� ri ,  !_,. 

1&1!i51Jf1 f1i9:i!l�fc. J: � 1Tft ;bJ1 0 t 0) l: TM-t 0 iJ\ SCAR fif4$1¥'JflJ,ffl{fO)l'r.�7J' G '  ,:. (!) 

J: 5 ft �.J � J5°iJ;1f3<JJiJ, f' 5 7J=> � ;j:�ff-J L, , /p "J ,:. O)j}!}lf fc. i3 ft <S SCAR O) n§"j)J (r:qtiii{§"? 

.:::- .1 7 ;v O) 5sfr�) tr 9:i 1!:. V-C-t, J:: v \ !;, c· 0 fp '&- i1-!: cb f� f :th Vi' �h G Zt t \ .  

{=t&pO) ffltt fc. i3 ft 0 00�f4�/t(1�)/i] fc. ;):3 v \  -C fi , CSAGI {� fc.  SCAR 1)�f('ft1ifi 'ii"Aiili{r:Hitlf& 

J'L 0) 1i;tt1J � * tc. L tc. 7) \ -t o) �  n� 1± tc: n t -t o) f;IHs � m � -t 0 t o) iJ � " \  7l. 1; , �de. ;;, G -c- 1h 

T$J1i�*'�O)jft}'[ l: fft%ii{t vc. �1T 0 1!)(J1'iM:i 0) 00iC} 7J;�� i: --::> -C � tc.4- S k :B v ' -c ii ,  SCAR 

h; -:. 0)7Jfillf-c- 1=15<3J f�{-f::ft� fi�r ;s £,gt:{l i±V� {;) --z;: �b 7:) 5 . 

1963:tp TJ y / r- /:E,;�O) ***· SCAR fi 1¥:itiilli{tO) schedule '\�ii{-� -=j::ff0f tc. lUl T -:5 1d-f: l: 

-t O)fi:IJiJc. G �1� 6 Jt tc. l: f� t:, tc. O) c' ,  19661,f. SCAR O) @{t W.G. ��41i� L, i�,;-3 W.G. fc. 



No. 38. 1970] 101  

:j;3 1( \ t 'i t{ v \  < G i)::.�,� t'.); &) 0 ;'.)\ b �:h ft. \f \ JID{§° O){±JJ � j[!::flET 0 2:. c c LJc. . M 0 vc. l ,  2 

�i& vc :J:3 v\  t ,  im{t vc �T 0 ·tw¥110)3<:�iJ;�WfFJcl9J!Ut ""0 vi ��;!J vc ff ft. b:h t v \  ft v \ ::. c iJ; l¥1 

G iJ:o. c ft. 0 tc. 0) ""0,  SCAR vi 1¥itiim{§±O) $� T 0 '@!lrJ ft -? .:::.  .1 7 ;v � {t 0 t @2� L, tc. iJ;, 

4-i&vi ;:. h � c" 5 T 0 iJ:o. l},: O)  SCAR ��""0ti�-ttt d:Ut G � -

fi'ij 6. 4. ""0 SCAR vc WH� � �1±" G htc.im{§O)fij.¥1¥Jficroo � nrm--t-� � l},: O) J: 5 ft. FP�]m � f' 

O)*JUi""0t& 5 � � iJ:o. t #( cl) tc. v \ .  

(1) �*7'®{t v-=-��� &�rttirs'>JiJ:c.--::>f-4¥1¥J�JJI 

(2) iffi{infE� � ,  ��*f-4¥iJ!?Jl!J O):Jj'Jf ""0 c" 0) J: 5 vcrnfflr 0 iJ::. :J:3 J: tf-t O)�,�'ti 

2=. h ��T 0 vC SCAR f}tffif� c l, t vi l¥ffjiffi{§°O) �f�l¥J{t*i)::. G -=¥ � § 1 � tc. l; \  J: 5 f!_ 

iJ;, ;b:h;b:hvi l},:O)�EE ""0 SCAR im{§:Jj'fij.� O):(¥iw'i: � $�T 0 .  

§;k*��{* 0)��""0 vi , �00 iJq� 00 0) lii-=t- vc ::. t.:· b !? , ;t-; !J :.,' - vc tr::;t � h t�f!Uc iliv\  it 

�t�1:J /±i--t-:o;,  v \ �·· .:c tt, � �1f vcf$.:t 5 c --t- 0 c ft iJ:c. ft iJ:c. Ji -:t ft v \ . r$Jti§;kt8ti�� vc vi ,  

'�!� O)JJf�ficr i) ;  ft l; \  0) ""0,  .tc. c *-. vi'��l l JI 'i ""0 /c�±tgiffi{t�{iffi O)•tw$R � 3<:il T 0 2:. c vC  ft. 

0 ---c v \ 0 ;'.); ,  .:ch � �1-=r L, ft v \ oo :o; ® 0 ---c t trfJ?: r 0 �� ;'.); ft v \ L, , � oo 0) ·ttiR � 1& lJ -:t c 

cl) ---c Jl£v\  J: 5 ft fi!!.it � f� 0 t @2::fn"T 0 *J1.tt b ft l; \ ,  1ft 0 t '  mttim{§-? _:::. .1 7 ;v O)frD � vi 

SCAR O)JJf�ficr ""0{1p 0 0) ;o;� t 1it�""0 ;b 0 .  'i tc. 4-1& t iW1:5BT 0 ""0 ;b 6 5 ffi7Mfc tc J: 0 1¥ifi 

l*Jij{§O) �ij� � tTf;�T 0 f§!�. %: tcf-4¥ffl¥RO)� !? t& v\ vi 4' 'i  ""0im lJ SCAR � i=p1C,, C L, 

t � ---::dc.JJiJ;lrL < M#(--t- 0 c ,[tbh 0 .  t 0 c t .:th tc vi ,  t: <  ft 0 tc. BAsTrn ££: o) J:  5 ft 

�RI§ ft iitit 1!k :o; 1&il*:tr c L, ---cm n h 0 0) � m 1� L, ---c 0) tJ\5 ""0 ® 0 . 

"'ti&1itfk !t;JOT 0 ""0 &) 6 5 mttim{t � ,  f' 5 L, fc. G 1it� fc � vi'tr 0 iJ::. c v \  5 Fet�� 0)/W� vi 

*�tr fiJ" L, v \ .  4-@J 0)��""0 vi , iffi{i�f.'i= O)fTf�� � 1¥ G SCAR :�i';v - 7
° 
0)1i;f� vc {t<:1¥--t-

0 2:. c vc l, fc. 7!: ,  ;b f 1J, 12:JJ 00 0) SCAR w::1J000 tdt ""01i;f� L, t J;1- t b ,  5 'i < /W#(""0 � 0 

t 0) ""0 vi ft � .:c 5 t!_ . 

�ili vi m�illl{i �lrJffl T 0 :516JiOOiJ;Jili,Jr� L- , 1lt�Ut imfi3ft§ v::t#ft�-7 - f  ;v, -? ,{ lJ p �lrJ 

ffl, *IE®{§� vC f$ 0 "( l; \  < lJ 0) t'.)\4-> ;{_ tc 0) '""(:,  1¥ffj""0!lff�- O)ijf�t�{* C l_,, ---c mm !=p O) �.Rl&'. 

tc --::> � , .:t O) {�tiN O).fiJf� �iw'tvf J: 5 c --t- 0 :5t5!00vi t.:· 1v t�· 1vp ft < ft 0 ---c < 0 .  b:hnii, O) 

l�.!JHc J: 0 c ,  iUi±fuJJ� {�tiN-?- 0 �li?& fi ,  1¥iti vc :J:3 vf 0 c [rf]tiffe]k m�Uil� O)fEM±ili1*7f�:£t 

WJ� tc ·t� -:t � h 0 0) ""0, .:c 0) J: 5 ft c � re vi � i c 7F� -:t t::.. vi�� c ft !? , f' 1v ft. tc nH�tl:n 

� :!:I L, t b 'i tc.� i=riil!J:1� � J:J:f t b 1ii.� ft.J!t!�� � 1*¥-'fT 0 ;:_ C vi7FriJRl§ ""0 &_) 0 .  J: 0 t :$16 



102 

ji [II '""0 Ii , 'N:11&:nqiJlli;/J- � @  0 J:: :3 tJ: 1;.TI1&: /E1l*"' O);j:lf rj_!Ur 1Jl'Ht t ,  f1±*lfiJl!rJ5· o) r:p *l�'.J� � n:I rt1 

T 0 �f 0) )JY:l� �tim L -c \; \ 0 .  1Jt �) t '  SCAR fi , 'itf&'.{i;JfiJ1 0) ttJIJx1'i· � -ff C -r Q PTJ1ilMiili{yJ· 0) 

tHtfi¥J io J:: tffl''.'1:fl'Jitd0 � § (!1:1 t -r {/1JF5.liHUf§'E� Jf{ � � fi:� vt t l; \  0 vt ;Jl; [' t ,  �tf:O) J:: :3 ft 

fg/tjffJ� {zi!JiJi fc_:: J:: 0 iifl{t;i:i:\'./!):)%):fj � � ;z_ ts v \ fstz tJ , 9\:� "J: Jvt,W: � Ti'.fil{�� L1� 0 ji!,j� :7/- (j: :9cf Is 

t v1-1�� o) Jtt'ift1tl3@ f��-7)�* L < tt1J101- 0 J: ) '""0 &) ;fl; vi', (1)J,h;1t� ttxlLJUL o) f1JH1 , (2) ? 1 ;1 p 

ITI!Mil o) � rt1st, ( 3) *'ff:f illH�i 0) ;¥1 J )fJ ";: [' f :::. iri 1t� it 2t 0 � 1{:tfJ: v \ '"0 cb 1_:_i J . = ;J t  ':J f :;J: v \ -r ;J l, t � ;& 

*1NH-l' O)Y ts < t --ttrJJ-1t:1;; &> iHJ'-f h � ;¥1Jru -t Q )J·1riJ tc ilgtr � � ·c &> 6 ) . -z· o) ,i/;((1) /J ::k� 

� 0) �� �r*� t: *'�7] � � L ' (2) 'b � 1c T:iTtJH��lliiP"J ;� � :j,& O) r:j=1 ;%1*Hu � � vJ JJ vi' tJ: C=i Y.J 0) -c ' :;_

fl, () oJ {:ft t�f' �ffl vi �i 13 o) t.H�f c ttt'f ;ti:; jJ c '"0 ti �=iJVf µJ t� f:::. ;Ii l \ .  L n, L ts. 1; ; r:i , (3) /:i 7 J 1J 

o) �f:::i' J: � t tz:fitH= J.ilH&-t Q = � � ;;cJiJ �gt..: c1:: l , :5 Cl) -c·' cb Q .  tJ.· :to fir J£ i:JJ tl:h') iill 1�'3 � 1 :t c' o) 

-f:V:.n:-. fp 0 7J'  c t- \ :3 7 j 0 tJ O)j'i\:� v:::. tci v \ t fi , CO MS TAT *ffr�J.ID{tiJ:5 J--t i fiJfafJ -r o c!:: '6 !l) 

i:'�n�� 1:1 :Yte:J(J 1s,ooo F· ;v 1:: 1j\ 1973� 1c 11 7,ooo F ;H1 i= �'z- < fJ: ::s Jl�J1- t� c l; \ ')  --c � , tc. .  

�l::F.r:,J+iu� -c {) :%,:fl�f:tjfilxnt:}!ry (:t,/� v \JI1:Pt -c�{�;- -0 � :� :::. c 1) ' r::i :J:iHJ·; Lt  t ,  7 ;.  0 -J; o) J:: 

�·�tft�i::t rt{�i:imJ�.vH:>t� i :,'"j'� 1� -r 0 t o) c L --c )tv:r 1& � 1� � \ .  

:V--1,Z ?:c 1J ;  ,:) '=j:C:'Cff irn r�- ;;t i. t:. !J1lAEJU2 l'll1.iill{�nc cl:: 2· ;:J:: 0 , ; J,'llflM1C� B1 z., i_§'i"__l:_::<:jUJ) .l � �dj !JliJH: 

t o) :iili{tH=- r:t:tl�� ,:) f �Iii&: 8:- fiJHJ -1i· � vi' 1,i.: G YJ. o) -c:-, = oxhHi i oJ:r}lliH:::. J_; v:t ;� illi{�;-o) i.�� ;}" t= 

; �1 SCAR r.r i i:i ,�, t L -c , cc1R o) �JJJ)J t {fP 2'- , � Utffi!.tl:1 o)tJUl<---J� -c o) iSi:.:f1UF� ;=0}11 

fi" t.Ld-_dJ. vi �;: t':) Y.1 '""0 di) 0 :i . 



No. 38. 1970] 103 

1 1 .  1 .  3 oo (J) r�, m 

ffiffo£1i!! e0imfEl"-r � rro!W� 2:: �iM'G t I;\ 0 0017'.1s'J$JJJ: vi , 13 * l'. e0im{§°iie0 :lt'11Jo tc5('Hl1 

T 0 tc. 'rh ,  mt1:e0J!{§"'m;jJ l kW 2:: 5kW vc it'ijJ L, T v5  -1 7
°
Jffi{§° t P]"fi�C0 J: 5 tc -t 0 .  

'i tc., 1!U1iffi:!r1i vC vi CNL 0) J: 5 ftfJrjj:i:t 2::t*ffl L tim!&C0'i_' � iPJ.l: � it, ��{ii;* t �jj 

fPJ:i:t l'. T 0 . � tcf,JJt�ffi-?� J::}![�e0�fJJim{§· 2::-���ft t e0 l'. L, ffJt��e0�*;1UJt� t 

f1JffiPJ1?l§e0 J: 5 tc -t 0 -:. l'. ft t- iJ; 61) 0 . 

1 1 .  2. f4 � iffl. � 

nttvttiJ;-ffi:m'iiC,, 2:: �--::> e0 vi ,  mrfo£llliiJ;��*n�tJ!m1Je0 -e '/ 37 - l'. v-c{mIBJ e0£i:lli 2:: 

v - F L, �IRJllnl!J ft t- tc* !? 1±\i" l'. � iJ�* 0 e0 -r  vi �c I; \  7J" l'. v \  '5 -:. l'. -r &> 0 .  p -:7 '/ r e0 

}T 1:)J::vJ t v \ J: t; \ J: JE'ffi{� � tt J:  5 l: L t v \ 0  L ,  S *e0��Ji!fefoJ!! tc m'Ji" 0 ,liJF���C0fLJm� 

/i,ft!100 2:: L O) (' b O) iJ; d1:> 0 l'. 0) -::::_ l'. ti L, -t C0,ft!1C0,li}f�:5J'Jllfc' b 13 *O)fij.�:�i): !J - ,!l- l'. 

ft 0 13 vi� < ft v \  -r 61) 0 5 .  'i td!�A�nl!Jm t 1; \ -fh:iliv \��* fc vi�m-t 0 t�- 0 5 iJ; G ,  -t 

tt G C0im{t 2:: �JffiT 0 tc. 'rh�'iBJfil{8° 2:: !& !? Ah 0 �fl 2:: L t  to <  -:. l: iJ;�,� f:!_ l'. �, 5 .  

1 1 .  3. iffl. ii � � 

im{-i§°mO) �t&{� fc{f v \ , �%a=O)��Jt{i� 2:: �_§_ � T Q .:r. V ::7 r p =- ::7 ;z. �F� e0ttffi� 2::�q:. 

� it 0 -:.  l'. iJ;* � ft�i'mvc ft 0 t -:.  J: 5 .  m:1f�*JJz-W t �%a:e01J,�rH� l'. rt"i-i'r1fil§1�iJ;ID'i�: vc ft 

0 t � tc. e0 -r , -:. tt 2::1*fti" 0 �ffli�-r ti'.0�1�iJ;-gjm l'. ft !? , �*;/itt111-r� l'. v \  *- t' t *ft l'. 

�{13C0 Jwi:J:i1'1'r vc d1:> ;bitffim L t  v \  0*)di'-t' ft v \ ,  v \ ;b !v-?�k*jm{13±-c:�*;1itt1il'J±C0ll.,� 

� 61) bitN�.  �q:. fc t imf *- G tt 0 7fcf�e0 A1t2::� Ll±\-t -::::. l'. vi1i 'rh t l!JI Hc ft 0 --c � tc. . 

J: 0 t ,  im{t±e07Hc�*;/itt1'1'r± 2::�q:. � it ft v \  �.N !? , FR'J 'fif?��*iffi 2:: �fl L t  t ��$:e0 l'. 

� linlHti" l'. ft 0 5 . 

jm{tm� �l� C0:lt'i� iJ;PJfj� l'. ft Q 'i -r 0) fit�� l'. L t  ti , �:WXC0T1Jm 2:: ;iS?J" fC ff� L --c ' 

��C0 l: � tl -f:" C0$0 2:: -f:" � < !? !& !J ff;z_ G h 0 J: 5 K i" 0 .  �@± 2 � C0 17'J� � < t l � 

tlMk �K�q:. L, �WO)*�K%::B'C0�� d1:> Q b 0) 2::� :z_ 0 �0)m• t n *- 0 J: 5 K L tc 

I; \ ,  -t O)j}.�*�,ft!1C0!Jl\nl!Ji�F�m�� l'. illiftm� �iJ;�illimui L, '( ' :j:31f. l; \  fc ��3£1: O)JJ 

ft t:' fc fi�!!fJ L d1:>  5 J: 5 ftA� 2::1'rt� 5 -::::.  l: t �,� c' d1:> 0 5 .  

(19704- 4 A 2 13 �:ffil) 


