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Abstract 

4. Antenna at the Syowa Base The 

materials necessary to construct two rhombic 

antennae directional to Tokyo and Mawson 

were landed at the Syowa Base, but owing to 

shortage of hands, a single inclined V type 

antenna was constructed there. 
The V type antenna was supported by a 

guyed iron mast, 15 meters in height, as shown 

in Fig. 7. The antenna elements, 120 meters 

long on each side at an intersectional angle of 

about 43 degrees, were sloped down and fixed 
at the far end through insulators to steel piles 

70 cm long. This antenna was· used for both 

transmission and reception, being connected 

with 2 kW or 400 W.H.F. transmitters and 

receivers. The radiation characteristic was 

duo-lateral, showing the maximum response 

in the directions of Tokyo and Mawson. The 

iron mast is com posed of two 7. 5 meter panzar 

masts jointed together at the center with 
flanges in symmetrical appearance. Each panzar 

mast is divided into four cylindrical pieces and 

those pieces are packed in one block by insert­
ing them successively into larger ones, so as 

to be easier of transportation. The diameters 

of this mast are 286 cm at the largest end and 

135 cm at the smallest end. The 15 meter 

mast is 65 kilograms in weight and is supported 

on four sides with two step guys of 10 mm 

wire rope. So far as the arrangement is in 

completion by fixing a provisional pole, guy 

wires and their piles, the erection of this mast 

may be completed within thirty minutes by 

six persons using a single winch (See Figs. 8 

and 9). 
The V antenna is led into the radio room 

by the parallel wire H. F. cord which is 

supported by steel pipes, 3 meters high and 8 

meters in span. Fig. 10 shows the actual layout 

of V antenna at the Syowa Base station. 

5. Telegraph communication between Antarctica and Japan The direct radio­
telegraph communication between the Syowa 

Base and Japan was carried out on and after 

February 11, 1957, via the Choshi Coastal 

Radio Station of the Nippon Telegraph and 

Telephone Public Corporation. 
One set of 3 kW H.F. transmitter and an­

tennae was newly installed at Choshi to com-
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municate with Antarctica. The transmitter 

was equipped with two wave quick change, 

system normally using any one of the fre­

quencies in 18 or 20 Mc bands. Two antennae 

were provided for transmission to Antarctica. 

One was a rhombic antenna radiating the 

maximum power in the direction of 207 degrees: 

with the gain of about 13 db. The other was 

a horizontal beam antenna consisting of 2 X 4 

elements provided with a reflector curtain and 

radiating the maximum power in the direction 

of 175 degrees with· the gain of about 9 db. 

For receiving purposes, an all-wave horizontal 

type beam antenna having the maximum re­

ceiving intensity in the direction of 180 degrees 

(about 6 db gain) or an inclined V type 

antenna having the maximum receiving inten­

sity in the direction of 45 degrees (6 to 9 db 

gain) was used, being connected with the high 

quality commercial receiver. Photo. 8 shows 

the transmitter room and Fig. 11 the rhombic 

antenna for the Antarctic service at Choshi 

Radio Station. Table 3 gives the details of 

radio installation used for the Antarctic com­

munication at Choshi. 

The land line for a printing telegraphic circuit 

was provided on purpose to pass messages 

quickly between Choshi Radio Station and the 

Antarctic Office, Ministry of Education, through 

the Tokyo Central Telegraph Office. All 

messages exchanged between the Syowa Base 

and the Ministry of Education including private 

messages of the wintering members were hand­

led free of charge by the kindness of the Nippon 

Telegraph and Telephone Public Corporation. 

The radio communication between the Syowa 

Base and Choshi Radio Station was carried out 

satisfactorily throughout one year commencing 

on February 11, 1957, and closing on February 

10, 1958, working daily except Sundays mostly 

on the frequencies in 18 and 20 Mc bands. 

Most of communications were carried on be­

tween 0700 and 1700 GMT, as there was a 

single operator available at the Syowa Base, and 

total of 529 outward and 286 inward messages 

were handled at Choshi during one year (Refer 

to Tabe 4). 

The reception of JOK-38,18, 310 kc, at Choshi 

was interfered with very badly by RUG after 

April, 1957. The interruption of communica­

tion lasting two or three days was experienced 

three times, on account of, disturbances of 

heavy magnetic storm or solar explosion effect, 

during June and October, 1957, but the pro­

pagational condition both in 20 and 18 Mc 

bands was favourable during the other period. 

For the purpose of reserving emergency 

routes, the test transmission in 14 Mc band 

was conducted several times between 1500 and 

1700 GMT by the use of 400 W transmitter 

at the Syowa Base, and the signals received 

were rather weak but at readable level at 

Choshi. 

Communication with M. S. Soya during her 

voyage to Antarctica was carried out satisfac­

torily mostly by Choshi Radio Station handling 

commercial messages and Yokohama Radio 

Station of the Maritime Safety Agency handling 

official messages. 

The frequencies m 16, 17 and 22 Mc bands 

were mostly used when the Soya was sailing 

on the Antarctic Ocean. 6. Photoi{raph reception from Antarctica 
The reception of photographs by radio from 

the M. S. Soya and the Syowa Base took place 

successfully at the Tokyo Office of the Inter­

national Telegraph and Telephone Co., Ltd. 

This contribution was made gratis by the kind­

ness of that company. The high standard 

radiotelegraph receiving equipment, as shown 

in Photo. 9 installed at the company's Komuro 

Receiving Station, was equipped with a special 

adapter applicable to the reception of photo 

signals transmitted by means of direct frequency 

modulation method. This adapter is composed, 

as shown schematically in Fig. 12, so as to 

minimize the fading effect by means of the 

double spaced diversity method combining. the 

I. F. output signals of two receivers in a correct 

phase relation adjusted automatically and thus 
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obtaining a clear reception of photographs. 
For the reception of radio signals at Komuro 

Receiving Station from the Syowa Base, mostly 

on 20 Mc, a beam antenna consisting of thirty­

two elements associated with a reflector curtain, 

directed to 208 degrees with the gain of about 

15 db, and a standard rhombic antenna, directed 

to 222 degrees with about 10 db gain, were 

used in diversity combination. For the recep­

tion from the M. S. Soya mostly in 12 and 16 
Mc bands, another rhombic antenna directional 

to 244 degrees and those mentioned above were 

used by selection according to ship's position. 

The photo-signals converted into audio fre­

. quency at Komuro was transferred by land line 
to the photo-receiver located at the Tokyo 

Office. The photo-receiver was adjusted so as 

to correspond with the photo-transmitters at 

the Syowa Base and the M. S. Soya, driving 

the receiving cylinder 60 rpm, and fixing the 

index of corporation to 352. 

The photographs from the Syowa Base Station 

were first received on March 4, 1957, and then 

continued about a year long. The photo­

communication was scheduled at the start to 

be from 1300 to 1400 GMT, every day except 

Sundays, to broadcast one way from Antarc­
tica to Komuro on the frequency of 20 Mc. 

The schedule was reduced to three times per 

week-on and after May 15, 1957, and to once 

per week after September 20, for lack of photo­
graphs and economy of transmitting tubes. As 

many as 213 photographs including 51 drawings 

were received from the Syowa Base during the 
wintering period and most of the photographs 

were published in newspapers. 

The photographs broadcast from the M. S. 
Soya were also received at Komuro during her 

voyage to Antarctica. On the first voyage, 

the reception commenced on December 12, 1956, 
when she was sailing to Cape Town around 
Madagascar, and came to a close in the first part 
of February, 1957, when she anchored at the 
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Syowa Base and landed her photo-transmitter 
over there. Fifty-seven photographs were re­

ceived during this period. 

On the second voyage, the photograph trans­

mission began in October, 1957, when she left 

Tokyo and 54 photographs were received until 

February 1, 1958, when she was in Antarctica. 

Photo. 10 shows one of the photographs 
received from the Syowa Base and Photo. 11 

one received from the M. S. Soya. 

7. Radio installatio1_1 on board the M. S. 
Soya The radio installation on board the 

Antarctic expedition steamer Soya was com­

posed of four main groups as shown in Table 

5. 

The first set is 1 kW H.F. A1/F 4 trans­

mitter associated with the photo-transmitting 

attachment very similar to that at the Syowa 

Base. The second set is 0.5/lkW MF/HF 

Al transmitter, and the third is 100/400 W M. 

F. Al/ A2/ A3 transmitter associated with faci­

lities of Beacon outfit for airplanes. The 
fourth set is 5/20 W VHF A3 transmitter 

working with airplanes. Three all-wave type 

and two double superheterodyne type H. F. 

receivers were used in combination with the 

transmitters mentioned above. Small power 

radiotelephone transceivers were also installed 

on board for movable use on shore. The direct 

communication to Japan was secured through­

out her voyage even on the Antarctic Ocean 

except days when a severe magnetic disturbance 
broke out. The disturbance of aurora was not 
so heavy as to interrupt communication all 
day long. 

The radio direction-finding was carried out 

at Komuro with the signals of the M. S. Soya 

during her first voyage. It was found that 
most of the signals from Antarctica came along 
the great circle pass during the night while 
the opposite direction predominated in the 
daytime. 
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Fig. 1 1 .  

i 

Rhombic antenna directed to Antarctica 
at Choshi Radio Station . 
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Table 3 .  Radio installation for the Syowa Base and M .  S.  Soya a t  Choshi Radio Station . 
_ __ 

I 

:ii 1�i- � )JI._ u 51: 1�I - ti 
I 

� i:r fl ;j{Ff· f.'u ___ _ ___ Transmitter and Receiver ___ ____ - �A:.:..::n..:...:te..cc:.n.:c:..na'-'------- - - - -;--- -
Sta tion 

I 

� fij, � WUclc'G7 � )J m 1&. � I M:i:t '

1 

m rvt ·

1 

1f !Pl 
I ;VIJ1l I � � 

_""''k•d_1 Name .,,;'l'.:,
0
<;, I p��:L . F:;::::

c

i Type Cons,rnction

l 

Di'.''.ction /ain 

I

He!gh.'. 

ITV 1 301 LH '11 1 8• 795 
I 120 m 

I 

9"-'31  I 

3 kW 
14, 358 R H  N E  207

° 20 m 
1 0, 950 3 curtain I db 

9, 060 I I 
Transmitter -------

-. --------- 1-------- - -1 ---
Syowa 

1

1 

1 8, 795 2 x 3 D R  IN E 1 75° 50' 9 db [ 27m 
20, 680 H K I 

Base 
I �S 1 �?1 lli _ l _____ 

l 
_ _____ _ _ --530 kc,....,- A- WH 2 x 2 D R N E  1 80° 6dbl-;�-

____ __ 
11
I Rec

1
;ive� · 25 Mc S V 1 20m N E  45 ° 6"-'9 ll l 1 7 m 

-

-

I 
1 --- -- -�

w 
- ��: :!!

k

6c I : �  � : : � : l�,E :�:::�: I : �� I �:: * ITV 1 30 1 LH 'l:l' f f  22,  635 I A WH 2 X 2D R
I 

II 45 ° 50' 1 6 II I 1 9m 

I 

A - l�htsf�-� 
I 

l kW 1 7, 1 80 V B  8 X 2  11 1 83 ° 
1

8 11 1 24m 

B I 

Ai 3 kW 1 7, 1 1 2 . 8 AWH 2 X 2D R  ! // 45 °
50' 1 6  II 

1
1 7m 

' 
II 12, 826 . 5  AWHI 2 X 2 D R  I 11 1 75 °

50' I
' 6 II 24m 

I

. Transmitter 
I 

I I I 
l kW 1 3, 038 AWH 2 X 2D R  II 1 88 °48' I 6 I I  24m 

M. s. // 8 , 71 8 A wHI 2 X 2D R I // 1 88
°48 ' I 6 // I 26m 

1--------·----- ------ --- 1 - -- -- - ---- - --- - ---- --1 - --- -----,- - ----- 1 -- - - I __ -

Soya I RS 1701 :2li 1 530 kc"-' 1 
A WH 1 2 X 2 D  R I " 1 80° 

i 6 db j 25m 
J 51: 1g ti 

I I 
]

I

AWH 2 X 2D R  '

i 

" 1 80 ° 
j 6 11 ! 27m 

I Receiver ' 
I 

25 Mc S V 1 20m 11 45
° j6,....,9 11 j 1 7 m 

------' ------·------- [ -------- 1 ___________ -- ----- ---- ----' -------··------ - -- -------------- - - - - ---- - - - I --------·- 1 ___ _ 

11 � :  HK : 1/if'.qf.:/£')_ 7_/(.:,j". 1::·· - L-, Horizontal beam VB : ¥ dl[M$;/'f;:� Vertical broad band 
(Note) A WH : 7 PHt! J.t: Jrtf�_x Horizontal broad band SV : fi�,?4 V M Sloped V type 

RH : 'JX � M Double rhombic DR : JS;zJtH�f,J With reflector 

� �  20 m ,  207° n:fJ vt �:*i/!lJ!J-J O) �M ( fiJ1� 9,....,13 db) 1 ;1� , Zz.U'� � 27 m, 2 x 4  DR, � 

:*iH'H JJ IP:I 175° (fiJ1l 9db) 0) 7_kl/� t·· - L �  1 £ �  faj=J 1., , , 'Xf§·m r:: i ;t� � 25 m ,  �*�!!JY JJ  

n:iJ 180 ° (fiJ1l 6 db) 0) AWH � c: ,  � �  17m, �:*"1b.{%t ::tnP1 45° (fiJ1-i 6,....,9 db) O)frJ'if,4 

V � � 11t fal=J LJ: . 

¥ � 8 i H Jt-=.r� tl Ja.j 0) JZS1t 1{t�: , m 11 �it  fqJ Ja.j 0) J¥I *� n:fJ :� �JZS1t � r=J=i J0l --c 6') vJ , m 3 £Ht 
Jt Bt111J £ tt!tbt U' * � n:fJ 0) 35J: 1Jm �it� --C 6') 0 . 

4. � }j1Jim1��)Jt -'f·1JmWV!llJJIJrnJj 1=p r::: t5 vt 0 it-=f1Mf-*Ja.j � :=t C: LJ: 8?:/11]£±-fu C: 0) )=J 31Jiffi1t� 

i5c i t , i'.7Z 0) t t5 l'.J --c 6') 0 . 

Bt111J 32 � 2 )=J 11 B ,  B *�f1iiq:.{� 10 � 50 5}�=. ,  iJt-r 20 Mc , £:!fu 18 Mc �= J:: vJ ,  � 

tJJO) :iliHt�ft �=.m;:i-JJ . 2=. 0) t � i,Jt -=F"'- QSA 4, £±-It!."'- 3. :;,fs:#}1¥-J tJ:JE�J!f;f'� � tt tY> f-: O) � ;t 16 

B i) d�) --c , �tJJi;t q:.nfj l lR}, "H& 4 H=Jj=, LF-1& 7 � O) 3 @l --C i> "J f-: i)�, 26 B i); G q:.1& 4 � O) jg!  

*1H: li: tY> ,  1 B 2 @ �= LJ: . -t 0) 1&, �Bt, ?fMt, £:!fu-f&1J 0) 1��i?r�H= J:: vJ ,  U! U:(i!U��Fsi 



77 :;�� 2' hf�77 :;, 7 )=j 7 B t) l� L t, "=H& 5 �  30 :St t !f-1& 9 ffJj0) 2 @Jf::*1*#(0 t�. 

3 )=j JF'itn::mH1§�1UljO)M1iv ' )=j ---C cb0t�. !f-F.fu· 1 ���f::1U&O) t ;ht� B U: 7 B l, 77 , fJ: 77 ,0 

t� . 1lJl'J1BUi, J:�)=j f:: f;t£:ffu 20 Mc, iJt-r 18 Mc , T�J3 fi5<5'.:1:f 14 Mc ---C cb 0 t�. 

4 )=j J:1B)f;J:3f1fn::J& <' i=p 1B) f;J:�.:>�@Jfffl: l , T1B) f:'.: f i-t° 077,  vJ @Jfffl: l t� . fJ::t3'£ffilO) 18Mc 

f::Jt--t 0 l.IBHt�JJHi, RUG fi-V ( '/ jgf) ---C cb 0 2:. t 77:;t1Jsjj l t� . 

5 J=J *� R v 'mii"§77:;---C � t� . £tif!a3::f:: 18 Mc �{f\,, ', /J: Jo!:F-1& 7 D��O)j[!f� � !:H& 5 

a��f::f* vJ J:v:f t� . £:/fuO);zs{�HilHi, 7 F 25 -�,,,gO) f,fjffi£ 77:;�#� t fJ: 0t� 0)---C ,  400 W � 

11lfi---C:ilt.& � t 0 t� o6, 21 B 77,  Gm B !:f F.fiJ 1 ��' £:/fuO) 11, 408 kc � ��Ifx l t dJ- f�77:; ,  23 

B t 26 B f:: QSA 2--4 ---CA� UJ!t� ---C � t� t� vt ---C ,  .::t 0)1&!�dJ: < , 6 )=j 5 B ---C �)Ztyt)J0 

t�. 

6 )=j J:1B) f;t RUG fi-iJO)tfiH"§"77 :; U- t'' < '  i=plr3] fij," l 1�0t J:: < /J: 0/�IJ :;, T1U fi '�yJt{:2}10) 

[Stf� 77:;t} C:
0 

< , :jff,!; l t ::f R ---C cb 0 t�. 

7 J3 J:1U fi1lt1Jt[Sf�---C::f R,  i=/=1 13J a-'\.:i-'\b R�f, T1UfiT�cl6t�HJ�t�0t�. 

8 )=1  iJt-7'{5t'l ""- 18 Mc O)tEE1t vifJ: vit_: l < , 14 Mc t :::r-.:wa.1. T1BJ vi 20 Mc � �!H l t t  

G v ' ,  R�f---c cb0t� .  

9 )=j 8 )=j 30 B 77 ,  G 9 )=j 4 B i  ---C ,  }it?.'!UJ:1!t1Jt�i�v::Via0t� .  ik�fO) 18  Mc 77:;1¥fffi---C?EE 

{"§"O) f�o6 ,  9 )=j 7 8 77, G  18 Mc t 20 Mc � [PJ��!H l ,  ,fiJJ;h77 , J:: 1., ,:1:f�3tvt 2' -lt t� .  i t�, 

9 J=J T1fJ v:: ,  £fif!�1J ---cWO: 7 F 25 -��O) GF 5' ,y 1-- 77:;:}3' =. 0 t� O) ---C, i3t-r0)3't1t vi  20 Mc 

t�vt t l t�. 

10 )=j *1*.NH. 19 B 77 ,  G 22 H 0) 4 B Fsi, .:*�Jl�lt�, O)��O)Jffi.v:: J:: vJ ,  il!Ht-��� t fJ: 

01�. rJt-+ 0) �1i v t ms J3 fPJ -ti 2 1Jt 11t m ---c, �Ha* 77 q� G n 1� 0) ---c ,  =- n � 11�d& i ---cm vt 1� . 

11 A JF'mt:: R�f---c cb0t� .  

12  )=j 2 B v:: 7 F  25 0) GF 5' •;; T 77:; cb 'J ,  :il�vi!:f-1& 5 D��O) l @Jt� vt t l /�77 :; , Wi"Eiffl 

77:; }�j-J l < fJ: v , 0) ---c ,  6 B 77, G vi!f-1& 5 ��, !:f-1& 9 �O) 2 @I t  l t� . l 77 ,  l, 2 @J § O);ilt.& 

v:: v;t£:ffu t 1-t!!fi-V t O);ilf%77:;cb 0 t� o6, �tr t O)iffl{t�Fsi77:;� < , *x11tf� � � B v:'.::ff-i::>ffi-t°/J: 

�,  il!Htt1(Jt1Hi cb i vJ J:: < fJ: 77,0/� .  T1sJ t:: v i ,  14 Mc ---c !:f frij 1 �O):ili�v::t.&;J;!J l t� . 

33 * 1 J3 i=J=t1u v:: vi ,  -¥1& 5 ��O)J!!�77:;::f Rlm-i::> ---C  cb0t� vtn � t ,  .::t O)ftl!O)J!t% vi  20 

Mc t 18 Mc t:: J:: vJ R�fl::Witii l t� . T1uf:: fJ:0--C,  £t!iHiW<f 7 F 25 "-l77:;::f R t  tJ:0t� O)  

---C , �D-.1fii1t:ilr% O) @J� � � a �@J t  l ,  i t� 400 W �{ttJf:: J:: 0 14 Mc O):iffl{tg:ct.� t fr  

0/� 77:;, *a*fi::ff.&:J-jJ---C cb0t� .  

2 )=j  5 B i ---C f::t J:: v ' iffl{t:ilt�77:;---C 2' t� vt h t" t , 6 B f::t�l1U&FF.N t fJ: vJ , 8 B f::�0--C,  

£±&vi 7 F 25 �:O) N$'�tJi�t%*tix77:;-flt� l ,  f'Vffi��� t ��O)t�o6,  ��:iffl1tv::tt±*@ l 

t� . l 77, l ,  � 9  B f::�0--c,  ��� O)f'J�v::t.&;J;11 l f� O) ---C ,  f1JlHli1J!IJpf 0)8i':Il1J£ffu� l 1� v:f 2:  
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Table 4. Telegrams handled monthly between Antarctica and Japan. 
-----------� ==== -- - -- -

El I 

lB[ + mi � 1i· ii ·+ mi � 18 II �;:J $ / ,  Transmitted by Choshi Received by Choshi _ 
nC 

Month I ;_m � I ':j:: � iill � I ':j:'. � Remarks ----� __ 1No. of messages No. of letters 
1

No. of messages No. of letters i----�-

1 957 

1 958 

2 
3 
4 
5 

6 

7 
8 
9 

10 
1 1  
1 2  

1 
2 

�t 
Total 

f :f:"'-1 
Monthly 
average 

1 238 24, 859 I 20 8, 1 17 f 2 )� 1 1 B 1JJii l1:i 

1

1 

63 1 5 , 284 30 36, 083 [Commenced 
20 8, 288 23 30, 780 !Feb. 1 1 .  
30 15 ,-483 36 67, 977 

I

I 33 1 2 , 734 28 47, 071 
35 10, 236 23 35, 948 

i 

I 

22 10, 893 25 38, 038 

I 

15  15 , 207 16 25, 985 
24 5 , 576 19  33, 065 

I 

I

! 1 3  6, 1 14 1 7  1 5 , 244 
1 3  4, 725 1 8  35, 889 

1 7  6, 557 24 19, 968 

6 

529 

40 

3, 643 7 7, 402 

1 39, 599 286 401 , 567 

10, 738 22 30, 890 

1 2 }! 10 B J! � tT 
t]J 
iStopped Feb. 
i tO .  

WH:::: L ---C , 10 B v ;t #if$ v:::: :ffH& 0) :rfil {§· J!U-:,H:/ YmHi L ,  .er.: 1& 6 � 54 -5t, 1 if Fsi i:::: h t� 0 i;t-=f · 1¥f 

ffirsiim{tv::::r� JJ-:ff °2:' 3 -0 t� .  

5 .  F.I z1J iffi1�:Qit&ii m 4 *v= � -t t .:J:6' ':J ,  :N::5c�I H! VJ \5' < ,  --'f :ISJ -t  0 t ,  iJt-=f�{§vi 265 

+/im, £:!:tl!.�{ti;t 1400 +/im t tci: -0 ---c v ' 0 . 

6 .  M*-a:im1�<DIUR WVl!IJJiYci*,fr t 0)-·��ifil{"§ v;t ,  5ftBB;fr:i£tmiffi{"§ t [PJ tJv:::: , iJt-=f�rJRlaJ 

77\tll � L ,  t� i t� i if-*O)�·ltMFsi t 77d j cb  3 tci: c O) �J{Wd, G ,  :R� · m1:ifrfri$.1JJRlaJ t imEil!U: 

;j:§ �tfhjJ L t� .  [PJ JilG-0) 7 - 7
°

5' r; :,, /±} *Jt tJ1&0)*JH1E c: v i,  77 , tci: ':'.) iill{t �)�77 \ T :W � nt� O) c' , 

7 - 7
°

5' 1:1 :,, t c: ii ��O) J'mJiYi1iffi{"§ t [PJ tJO)iffl{°§n1t, 7 - 7
°

5' r; :,, tJ 1&0) 1nJl� c: i i tt-=ff!'l1J 

22, 635 kc , 17, 165. 6 kc 0) 2 1J!l v:::: ct ':J. , iMJE:i!lI*B °2:' fi 3  S:. t  t L t� .  

�rfiffi{tvi ,  -:. 0) 17 Mc 77\ ZSC 7 C 7 - 7
°

1fiJ:ifdlaJ) t [PJ �1J!l c:  2b 0 t� cl) ,  �-1& 4 �tJ l�.cr.: 

Hfj 3 � i c: O) fsi ?R·f§.77 \U- t· < , 17, 112. 8 kc  °2:' {i:J=l=I L t� .  *,svi .:J:6' .:J:6'trh 16  Mc "2:' {fv ' , ,,y-, < 
.:t- 3 O) �i;t ,  IBJI {fJi!B-inJ.l1� JL 0) i=p *1i v:::: ct 0 -:.  t 7] \c: f! t� 0) c: ,  imE:irnJ::*:��5fU c: 2b -0 t� .  

* ,s 0) * u 1J!IWI:f1£ v ::::  t" \., , ---c i ;1: ,  1fr1 -1: f* � r=t c tm i� @ {§}fr°) m,1 � ---c 0) 17, 141. 6 kc 2:' tt-=f t �t:i� 

J=l=I L, ' iifh 1£:i!Ut 2:' �1.ilfi L, t� 0) C: '  :ii!H§' �f W-v ;t ct V j: t' c3J:-g � ht� .  



� c: , -t <!) g�'.1JJ � J: U �fal:J � -t � -C �fl c: ff 0 t::. . -:_ <!) ¥. t JZS vi, v 'f  h t JZS1t 1WI <!) g�ffi � 
ffi1�h�0tr��8"JtJ: t <l) v:': -t 0 &,�/Ji 2b0t::. <!) c ,  lliE<l) OO�J:r�¢jjx.t J: ':J �.!tiU::: f.fh t::. 'l>itf� � 
<b "J i�JtJa111t���lJJxtc: JZS1t � ht::.. t::. t: -=- <l)ifrjji-\';v:=01v , -c a, :5fU:�m � n-c 1v , 0  <b <l)  
t J' < , h � "'.) -:_ <!) :!;Jl€i"JZS1§ {�IH it fl /J 11B: < , i t::. JZS ft� r=p ft<!) f IH� t .?P' < � f§l c6 d:l ��Ht-<!) T 
v:= 2b 0 t::.c6, '.3t1ti�ffl t -t <l)�fal:J v:= vi7J ��;tt] L ,  -:_ h � tm 5 ¥Joo:77: t G ht::. . -t fJ:b i:j ,  � 

rl1t�viv  ,f  h t  [qlt±<l)/J,�'.3t1tffl'c:'.3t1t �  h, -t -=- C'.Erfil Jaliltv=�� � ht::.1t� � ,  Jr - f 

Jt,, c: [qjt±*t±k� (-=f1i:EBIZ:::k-=ffHJ) rg<l)'J§'..tJZS�v::JZS0-C, 5t1twiffi t L f::. <l) c: cb 0 .  -:_ 
<l) f::. c6 v:= 1tm � nt::.±�*Hlvi, t?Z<l) J: 5 1 :: ,  1v , f  n t JttE:/lir°§J <l)iJt1i!lf � *'t* L t::. 1) <!) t 1v , *­
J: 5 .  

CA)  #A�rt'.3t1t� ¥• 9 <!) J: 5 v:= 68 11�<!)-�E � m1v , t::. OO�t1tifil1tm:::k7f:;.5t1t�v= , 
i1!LltJa111>ttx�aJa1¥•tJZS'.X1tmno*rnt �tai?i L -c 1im L t::. . -=- <l)��-tm*rnivi� 12 �<!) J: 5 tJ: 
t5<t8"J:mmt � t 0t::. b h100�:at�<l) t <!) c:, 2 it <l)jt{§"�<l) 1±1 JJ1t�·<l)1.ft;J:§ � @  i!JEJl;Jv:= w?iJ�<l) 5 
;t,  ,g. fi.X:-t 0 -=- t v:= J: "'.) -c , 7 x - :;-,, 1 / J'' v:= J: 0 '.X1t wi ITU<!) tl{I � �17 <" 2 :m ;z � - ;z · ;,,, 1 
/ '  - :/ T 1 x.t<l)'J§'.�tJZS'.X1i· � PJ°tf� v= L t::. 'D <!) C: &) 0 .  -=- tL �_) v i \.,  ,f  h 'D �t,uixt�tf:c: lli 
JLi:!H'r � nt::. t <!) �1,m L t::. . 

c B )  5t1t�'*'*'* / J,�'.X1tffl'<l) J13tg�<l)1�rtiJ,1>1� '*1ri<l) 5 -tj ,  £filiv::Jt L -c vi-t <l)jjrtiJ v::JLi: 
1v ,  208 Ji'.rtfJ<l) 32  .:r. t,, ;<  / r J: 1:J ;J;Jmt � ht::.&!5HS:1t r:'' - 1-- � i:rr0t ci1H�f9 15 db) t ,  222 

Standard 
Rad io Receiver 

1l: ,m �. 1 o o kc ------------------, 

Standard 
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Fig. 12. Block diagram of adapter used for the reception of photo-radio 

signals transmitted by_ the direct frequency modulation method. 
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Photo . 8. 3 kW transmitters at Chosh i Radio Station . 
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Photo. 9 .  Photo-radio receiver a t  Komuro corresponding to the d irect frequency 
modulation system . 



"!J'. J�1 10 IF8 fo �il;: JtiI n, G 'rl! � � n ts: 'si: J� 

Photo. 10. Photograph received at Tokyo from the Syowa Base . 
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Photo. 11. Photograph received at Komuro from M .  S. Soya 
sailing iri the Antarctic Ocean. 



No. 5. 1958] (279) 63 

J.t(p1i%{$£%� '*1 rl (fiJ1�� 10 db) (J) 2 llif °2:' '15$:'.X1tffl t L t::..  *Bf:Jt L t fi ,  -t (J) {\'I.li: 

t:JZ t -c ,  .:. n G (!)Jr�, 244 J.t n=fJ�%� '*1*'* ii frJffl L t::.. 

c c )  ¥�mjzs�fi *�(J)'W�mjzs� t ii, 11;1J�(J) s *'�,t�1±� (J) mjzs�Ji: (J) 3 -t>, � 

�t�� � (J) '.X1§· $ IJ i ± t L t {f ffl 2' ht::..  c (J) � mr v i �  Jz tci: III �MU1aK -1::J] � ;:t 3 0 tiui °2:' ii --:::i t  

v ,  0 IJ1 , Bi'Ho£tfu.:k l u*Bil' G (J) �1t f i ,  v , -f  h ii jzs1t{flrJ t fPJ §'k{t(J))t{tP:l 1%u@Jllii� 60 rpm, 

NhfPJ1J� 352 cfihht::..  

2 .  ��£±-tf! ct. � <l)�Afltjzs5i!1� £tfuil\ G (J) -9.��jzs(J) m�f�ii ,  1,� s (J) {&m*il 1*1*ft 

7 L t::.BBfo 32 � 3  J=J 4 s q:-1& 10 u-; i::x1t 2' h t::. . .:. (J) t  � (J)jzs1tm11ht�vi 20 Mc, jzs{ttt 

tf:Lh vH� 1 kW c -;b--:i t::. ili ,  '.3t1t@iviiJR�mltht��wa]1.fit(J)f&:ht::. li��7]\�w 2' h -c,  f�t) 

_1:: 1: .Ntlt c -;b --:=i t::..  -t (!){&vi ,  B Hi °2:' �v , -c ,  fit� 10 �IJ, G*-� l !KfFsi(J) ;z 7 � .::i. - ;r,, c '.3t1t 

°2:' fi--:=it::..  mjzsmJm1& Uf G < �i ,  t < !:£tfujzs1t{JtrJ (J)
r

�lUi1{1tEEtci: t' (J) �it)ilimflzg L -c , 1:v.:t§ 

:k l  u l'i¥JAA(J) < -fn�, v "" )r,, �mvi: J: 0 :xf§ @i (J)�N il1�j,�-;b--:i t::.il i, £tili1fl'J c ¥�mjzs'*1 

ii ,  � mti (J) � 1m 2:' l/iI < 7J,  --:::i � iv 2:' 2' vt ,  -;b 0 \., , ii¥� 1t-}}:rw 1¥1jrn� (J) 1JJ mm 1JJ1u: 1; r� 1fu '\_:) :rz: m 

1fu 2:' m \., , 0 tci: t· , mEE(J) �J£1t � ti ,::, t::. (J) -c ,  -t (!){&vi .:. (J)fm(J)� N il'ii  i t  1u t· �t-m- 2' n t::. . 

1Jt--:i -c , t < i = m 1t 1� 111 (J) � '#t IKf 2:' �"' , -c vi ,  .:k .:k ts h ¥ � 10 (J) �1t fmi �u f�J.t (J) ,  .:. (J) r1 (J) 

mjzs¥� t L -C vi ts  L 0 .NJ.ftci: ii (!) 2:'  3 0 .:.  t 7]\C � t::. .  

f-vffiWHJllJ��AAFsi '*1 '.X1t 2' h t::.¥• (J)*®�vi 213 tx:, -t (J) 3 -t> 33 *3t viiUJl1J�#*, 1 9  fX 

vi � ffi c ,  ��(J)¥1Hi 161 *.5t c -;b --:i t::..  t::. t-:mjzs(J) .::z 7 � .::J. - )l,, v i ,  £:tigt: .:kvt 0 J&tJ(J)x 

z t , jzs1§"�Ji: (J) � W]U� °2:' ilt0 t::. ct) ,  32 � 5 )=J 15 B tJ{&vi ,  )=J 7j(�(J) � 3 @J t L ,  2' G v: 

9 )=J 2  B i7, G vi J=J �(!) 2 @J, 9 )=J 20 B tJ�vi ,  �l!i B (J) ;;,_ (J) :illill l @Jv: J@r� L t::..  £:tfuil, G m  

jzs 2' ht::.��(!)¥� (J) � < v i ,  @I -t>  v: B fIJ�IMJtJliJ:: v: :/'i� 2' h, £j:fu(J)�tf °2:'��[IIN;(J) § (J) 

f,J f:: -t (J) i i  *Birt" 0 (J) v::* � tci:{it!J °2:' * L t::..  

3 .  �� ct. � <l)�A5i!1� *fri']\  G (J) ¥•mJZSvi,  f1imWVJllJ(!) �-Hi tll Jmifi{&O)!Kf;!l:JH: ,  t::. i 

t::. i ifff'[ � )[,, ;j-;' )[,, ::.,, v:=_:kvj' 0 %  16 @J ;;t  1) / l::::
0 

·;; :J 7(�1Ji-;b IJ , ¥•'.X1§"�Ji:IJi -t ;h v: itJ� 2' 

nt::. �1Jc,  BBfa 31 f:p 12 J=J 12 s J: I'.) Fifl �t 2' ht::..  �fP,j *Bvi --t c i: E:fJJ.tt+? ;,·· jf ;z  t.1 ;r,, 

�fr °2:' Jmtt '*1 t -;b --:=i t::.ili ,  -t (J){&fPJtJili  7 - 7
° 

Y r; ::,, i: 'ttr� L ,  7](1fij °2:' 11l{ --:::i t1tJffi�%Fv:nx:rn 

--t 0  i c , .:. (J)mjzs vi*7Efi 2' h t::.,  .:. (J) t  � ii ,  ttcY) iitJ� m1JJ1TmEE (J) �itJi:�1zg --t 0 1:v.:t§� 

fPJAA (J) < -f h, cb 0 v ' vi {lffl mltht�(J)�;ilK l 0 fil;'.3t1tt�(J) t::. cY) (J) @j afi  (J) fi;hil;; � G t1J::. ili, 

;I/Ydn� l¥.fffi� v:fl:---5 < �r= �:J:: fiiJh t cj(tbf-tt G h, x:1tifiliafiti� L < rm 1: L t::. .  ¥� 11 v i*�il\  

G :x1t L t::. @i (J) �1Ut -;b 0 .  *B��1&vi , fPJtJt1tffl L t v , t::.JF[1.fm��it�t±�(J)¥·'� 

jzsjzs1§"�li: °2:' £:tfuffl (J) f11rfl� t L -C liJ� L t::. (J) c, ¥ �tjzsv:t -t h tJ1&'*1l1: L t::. .  .:. (J) Fsi v: t'C) 

1,,, , -c ,  mJZS °2:' '.Xvt t::.¥�(J)*®�vi 57 t.5t c -;b --:::it::. .  

�B1lJm(J);\WFsi '*1 ,  ¥ � (J)'.X1i·i:: -;b t::. 0 t::./J ,�'.X1tmc vi ,  IP.!ffl(J) f.[rJlit:1:f��ni�tci: t' °2:' 



liJffl L -C , *ii-iJ\ G O)ilty,ltO)f1J�C0fPJ �1JllJJE Lt-.:. -t O)t;t�, B *�Fai0)�¥-v-=: tn, ,-c  vi, '!ff. 
JJ;iltJ!v-=: {tffl2'ht-.: 12 t5 ck z:f 16 Mc t tv-=: , t'ifSIJtJ:17U>'���1v ,-c vt ,  ::*:�iitlJEa-v-=:-t 5 IEm 
7.ffPJiJ\ GflJ*-t 0 iJi, �Faiv-:t5vt 0 'll1t;i!Ht1BUi, 11<:Faiv-=:Jt L -C�3'71i-z:: vi 2b 0 iJ,,, ck vJ 1�tl:sR 
14:0) ck 1v ,Bzjf:1.ffPJiJ\ G J, < ¥1J*-t 0:::. t iJWJI G iJ\v-=: 2' ht-.=. 

BNlo 32 � 10 Jj *WVJllJO) t.= c6�&,lHi.v= [P]0t-.=*ii-v= vi, 2' � v-'.::£:!tf!KIIJ� L t-.:'Jff.J);'�J! 
J!1t * ii: � -oo 3'c: L , f1UnJ i=p 0) ilt J! 2:' � Im L t-.: .  BR lo 33 � 2 Jj 1 B i -z:: 0) 1.±Jvt v-: .;f-6' 1v , -c 54 *5c 
O)'Jff.� 2:'51.:1t L t-.: 1J,,, 1nJh t �ffl v-=: jj-t 0 rn&v-:51.:@fi 2' ht-.=. 

1. Mif:..,t)2S�1i� JJVJllJWd*ii-0) �rl* II vi, �l'f �@¥1�· v-=: 1firLt. �MM¥ 2:' im t -c r13 till t @I� 
iffl1t;!U�n,, t h  0 ck 5 it@fi � ht-.= 1)\,  f1mHl.1Jl1J 0) t � 0)1.f'tfiiStvt.m 5 *:O)iifl vJ -z:: ,  ;!1JH-=:n= t-.= n ,,h 
fmJE.t d1tm�JE1' Lt-.= . 

.m 1 *oo:vt�1lt0) 1 kW J!1tt�-z:: 2b vJ ,  ��t[J!v= t:Mtffl 2' h -c1v ,0 . .m 2 *rlvi, f�mfl 
1JllJO)�v-'.: viJ!1tl±l .JJ  500 W -Z::cb0t-.=iJi, *fl)JlljO)�vi, 8Mc 1*tL1::.0)/±l jJ 2:'  1 kW v-=::fiisi 
Lt-.= . .m 3 *nlvi, i=p ;lt, i=p�;ltO)J!1tt�-z:: 2b 0 n,,, mt�t�O)i%�ffl t.,· - =i / v-=: t 1im 2' ht-.=. 
'.% 4 �uivi:5rtM-1t:�t�O) VHF i!t!til!Hit�-z:: 2b 0 7) \ ,  71JITTfl1JllJO)�Jfv-'.: 7J\/1_;7}\d}s, /:B jJ 5 W -z:: 
cb0t-.=t0)�, *fl1Jl1Jffiv-=:vt 20 w v-=::fii1i Lt-.:. 

51.:1ilHi�1lt51.:1tt! 3 -#:i t  5''' 7,' ;l,, ::z - /� -O)�Jlt51.:1it� 2 "Ell:: 2b 0. :::. 0)1th, �lv�tl1it!iiSt 
t L -c , 5 W  t5 ck z:f  0. 1 w O)iltitJ!51.:1ttt�n,,-tti>fh 2 -#:icb vJ ,  f�mfl1JllJO)ttZJ�iliifiiJ1S�v=vt 
::f;:1v 'v-=: 1til Lt-.: . 

2. ��lt)2Sii11iil 'Jff.��ns*OO:, 391.ft fPJ�*fi, FM Yi/1}Nv*ffi, FS YINv*ui ck I') tJ: vJ , 
J!1t�rr!rvi.m 1 �ffl �:Mtffl L "( \,, ,  0. FS )lffij$J*llitvi@I�}EJ1ltt��W6]1.f:i:\'.;2:' :J'*ffi L -c ;j:5 1') ,  � 

Mrf¥v= ht-.= 0-cfl1JllJ�O)frltJ�1�*-,  �BJltJ:'Jff.� � II!R:v=t!HJ� Lt-.=.  
:::. 0)1ili, *ii-v-=:vt 10 ffilO) v 1 -t :t / 1±� v - :7'-, t5 ck -u *fl1JllJ�v= �� Lt-.= 3 1filllO)IIJ 

� v -Y''-�iSt-vi L -c 1v ,0. 
3. iffi1ii&m�5Jt im1tH@fiv=� L -Cvi, 7° 1J / ::z • / ,  =J ;r.., r �JLIO) s *fPJ v-n1t11t1�1IO)� 

ltn,,tJ: 1v , 0)-z::, m11tlilfJ'Grn0)1�11f fR t ,  ifft-r�rlNvn\l¥:f 7kJt:Jm�Jif:td t imf§ Lt-.=�# tJ: t· � � 
�K L t-.= .  Jifflffiv-'.: 151v'-C vi, 1 B .  3,.,.,4 �Fait¥£0)·JJl1tPJfm�Fai L iJ)tJ:1v ';IB5EO) t t v-'.:, 1t 
B *;IU�viJvtY�¥RE t fl1JllJ0�0)J!1i2:'fr ;;t__t!-t-51' t L ,  ;a, ��t-0 �'Ei�, -t0)1th�1I!l1�1I 
_1::0)��0)�JO)ifilfti=pfi*-Jll'd t L -C, ::*:13&lffi:JirdO)?Jr�:tdtJ: t" � f JE Lt--: O) '"f: cb 0 iJ\, . ��i-: vil¥:f 
ti.v-'.: t5 vt 01t B *x1ia-train\f;IBO) 4, 5 1{H-: ;i L ,  .WJ!Ei!Hi, ��im{§ c t .&tl:fv-'.:WiEim L ;;t__ 
l.:tO) t §·;;t__ J:  5 .  

*B-n\1¥:fffiy� 2:'Jtr1t>fri=p vi, atv=19:'i::*:tJ:S'1:JIDiv=:�0t-.: VJ L -c , t-tl!1HJ11�}1Ji.JJ�O) 2b G ".9) 0 ,� 



No. 5 .  1958] (281)  65 

ffi 5 *  �ffi&���� � �ffl�� 
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