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Abstract: 1. The 11th wintering party of· the Japanese Antarctic Re

search Expedition (1969-1971) led by T. MATSUDA consisted of thirty mem

bers. The items of the research programmes were as follows: aurora, cos

mic rays, geomagnetism, ionosphere, radio physics, infrasonic pressure waves, 

meteorology, biology, oceanography, seismology, cartography, glaciology, med

ical science, and sounding rocket research. 

2. Mizuho Camp (70 °42. I'S, 44 °17. 5'E) was established on 21 July 

1970 by th� inland traverse party led by H. SHIMIZU. In summer season the 

inland traverse party made a 81-day trip from 3 November 1970 to 22 

January 1971 . The main object was traverse glaciology and studies of 

meteorology, cartography, gravity, geomagnetism and medical science were 

carried out. 

3. At Syowa Station, 45 k VA and 65 kV A diesel electric generators were 

maintained without power failures. The water supply is most important for 

the life in the Antarctic. A 130 kl water tank was installed at the Station, 

and the water in this tank was warmed by heat-exchangers of generators. 

The water was supplied from the reservoir to 130 kl water tank throughout 

the year. The water (about 300 tons) in the reservoir was kept from freezing 

by the use of a 5 kW electric heater set at the bottom. The water supply 

system at Syowa Station was completed and the cold water · and hot water 

were supplied constantly. Stations that communicated with Syowa Station 

were Chosi(Japan), KDD (Japan), Mawson, Molodezhnaya and the ice break

er FuJI. 

1. 

21 

* mf.Rf4�tf4'k}fl'gffi:ttf!1iff�-c :/ :!J - • Polar Research Center, National Science Museum, Kaga 1-9 
-10, Itabashi-ku, Tokyo. 



22 



No. 44. 1972] 23 

it30ffliffl.0)5E;\\f7l<�vc .. "'.)\,,f_:. I }j 2 BiJ�GWr3flJ�j:-tg�O)lp.iJZS, }t�iJ�!m�a� :h tc.. -1f 

1 .b LJ vi I }.J 5 BJF[:t-:,; �''1v�iU�vc.$;:;f]Ltc.. 2 Y:1178 1 .b LJ b��:J¥-t0 ic'O)r139vc. 

1=11r-:; 1-0)JB:!f'tir, ll�J!IU:flif!IJ�J11[, :ti!!:R�:R'.i:, I30kl �TJ](.?l:,; �, 1=11r 'Y 1-.ffl v- f 

-r-A��O)}t����Lk. ik��-5�00KJ:0�m�•· -Y��_?l-O)�aK 

J: 0 9 .:1. 'Y :.d" • ;r-/vAf�tJw0)7J<yuJ, l'!B, �0)�1[�fftJ:"?t-:. �ll?x�cb:±.tdfl%0)-

0c'cE>01¥J�P 1r 'Y r0):1B:!Hvt:1B:!f'tirO)JlfilU::•�O)W/,j���TL, 2 J=JI0Bvc.1 %•�. 

2 JH7 B vc.vt 2 %-�, B *'* l L-Cvt�a26-Cht>J:::vf, -t"O)flif{IJ tnx::;v Li11i!JJ:E-t""�*5!* 

��0-:. t iJ�c'� tc.. 

2 J=JI7BvC.�f1J�j:-tg�11JlttLk 1.b LJ vi�l*l0i5, �IO?x��l*29i5�:*�-CitJ::Ltc.JJ� 

�Wf¥7j(:lgx�,M!:7](jfl';tffi:p:;{:jtfji.�1i,f)Hj L !::'' --e 'Y r tti�vc.tot> 1,' "=' tc.. LJJ� L 3 J=J 18 B 7](tt 

O)��vc.J:: � §:1Jfilll±l-t�-=. tJJ�c,�, 5 J=J 9 BJF[J?:�vc.1m;\\fLtc.. 

2 J=J I B JJ� GWr3fO�:tl!!l*J O){lfll'i)C.}5-fE Ut L26i}gIO?x��i* l flif!IJ, �'§0) 5 [ � M�'f'p� 

�{JfJ:\,', 2 J=J20 B vc.vt�IO?x!* l 0) iEA���ft�fffJ:\, '�l l?x��l*iJ�flx:.ll. L tc.. 

m11?x��'*O)*inx:��� 1 vc.5F-t. 

�1 

m EE Ji ��(44) 00 :s'r.f4 $ rf!lto t@* � � 
* ff � :t:(44) 'A � ff 'A fffe- flillU::t:ff: 
£ J! ffi(31) // " 

J: m '.ft:(26) " // 

� �(38) m�IvF�m m � Jrj 
::p � f /\��(31) **-:1-m'.sllvf�?Jr !ill 3* � 31 
;fm jffi f=I �(34) �j:iJ-j;;_$)(:@. ${ITT � ?&i li!lto 1:1 E3 

!&: 5c fw: MC31) m�IvF�m // 

mi gs �(26) J!:[-j;;_Jl${ffi (::Zfffiti'*) // 

J{ * * -(25) BU�Ml &Ivf �?Jr 'A fffe-
m 7.K 5l(43) �t*-fJ£Wi.f4$IvF�m � 7k P'J�±ff: 
mt ill ·� !!E(30) i5*-7.K�f4$1vf�MF:� " 
± f'J �-��(27) l@±!lli:@.15f // p 

,J, EE =m- *:(39) 00 :s'l. � ff ��?Jr � � 
£ A %: �(39) 00 :s'r.f4$tl4tof@* � ¥1.J �fjj'.±.ff: Q 

lti'iJ * � 7'_(42) -=:�:i:I�_C:.I*) C::Zffil�*) � � �'§':±:ff: 
4: r fa �(33) I,,-;-.\,;' Elt/J:i¥(1*) ()({ITT�*) // 

:fro � ;£$ *:(32) �t�!fil:15}l�mj // 

* :,iz � -(26) ,J,mtH'FmC:.I*) c::zfffi�*) " 

� * IE mC36) m � 1-;:-i± c::zfffi �*) Ji fa 



24 

m £ 1'k(27) m k �i± cxtmti*) Jill fa 
E 1B l=I �(33) (1*)=¥ (Jttmti*) IDl;1 w s 

:!;ti * fjf tf(31) b 1::>AJ-t"*-'1-W-=fJi!jj CJttmti*) // 

m �, � �(31) ,�l&*$f&$$ f& � 
1ft 1B J1x, 1:(29) §JH!'tm�C1*) CJttmti*) µ 7 � r 

#.!6 Jll )m(25) OO .:s'zJ4$pf:4m ffi* // :ttg1*4mW 
s � 51. �(23) C1*)�ttm cxtmti*) // 71 � 
� 1B � �(27) 00 -sL*wfi :W:f:J=-0) * � B' - AA: 
15 * � 1:(26) �t*ltf&$$ (Jttmti*) // 

{fi jJi -(23) J?-:*I$$ (Jttmti*) // 

2. �4-j13j (!) ±. tct -C' � C:.' l 

2 J=J: 1 8 v::::.��£:tfu"""- ::> "'.)Q. 108, 178 1=2 Jr,;,, 1-- :tJ'bJ:vfp�:;fj. 208�ll?x�::t-�nlz 

"j[. 258 b smJiJt�tj. JE�tmmUvilli&wiw::.;ttr. �j:-tgflH�iJ,GO)tciiRtff�. ;i.0)1::�� 

1E, 'A*7iff�tmmu t vis i 6. 

3 J=J : gs :;;t Y ;7·'1vO){J{IJ:tfu, �1.k�J!t;;t Y �l1vW:1[1�0ia:1k��- 18 8 1 b SJ § jJc-;:11-¥$"""-/m 

lli. 

4 J=J : KD-60mJ.�J:$ 2 El'� c 0 �J �!IIf¥iJ, G::t- Y ;7··1vW:���0 -C£:tfu"""-@J�, �Vm Lt-:. 

5 J=J : PS�rlHifi{J!U-r .7- 1-- c 7'';t;O)t-:cl_)O)�Jjtcfi��Mg Lt-:. J!� G LBO) 50 kl � Y !7 

iJ,G,,�17
°

71 YvCJ: IJ£:t(g0)20 kl �:/!7"""-�tmLt-:. }[�3t'1dC1J\�:�Jt-C, 1::-�

� A.:h7-l(�rfu0)5c;��*a L tJ: \, \ l ? vC)(LLtl: Lt-:. _:_ 0)7j(�rfu;?Jd:;i 130kl �y7](�"""-/�w ;f; / 7
° 

c·�7_K LlOO J-, :/0)7J(�1it* Lt-:. C 0-".) �!l!f¥;1J, G::k�vC�Q j!Je. �fitJ: 0 k. 

6 J=J : m"ffi::k�� oo �Lt-:. � 'Y r & 1 / � - 0) :to�� t<t-*- t-= 0) 'b, ::t-nt rr� vi*�""' JPJ 

i:J, 0 -C �1[vClli9£ Lt-:. 

7 J=J : PS�nHi�vi 7·' !J -If- r c��O)t-:cl_)w=rrlf, lf:Hi�#r�tJ: < t!:.nt-:iJ; 7 J=J 16 8 vcvi 

§8'9:ttgvcJlj�. ::z;t.,,r'- J--%Ut�Jt-C, 21Bd;.l.fvS:fi{J!IJ�M. L��OOWLk. *92�Fl=!9vCht-:Q 

Jt� ttmmu�� x.31 8 vcvi1m:r£:vc "'.)\, ,t-:. 

1](�rfu0)1J'(vi*9 200 1-- Y�*a�fvc1ii*t!: .:h -c1,, 6 t-:cl_), 7-!(0)#HiHi/lJ�c·s 6. 

8 )=J : P3��1E�vif}J'a}VCl:JB5f1J£:t!gvcjj� Lt-:S c, rwvcn. '7 Y f;t; 7''7'0)�'7,fc�ft� 

00�& Lt-:. 



No. 44. 1972] 

---, 
i \ 
\ \ 

. . .. ·· . .. · 

\ \ 
\ \ 
\ j 
\----

""' 1) ;t�- ]-

... ·.· .... · .. 
.. · . .. ..  _ . . 

. . . · .. . . . 
.. ·: · .. . 

.. . .... . · : . .. ·' .. . . 

. .· . 
.. _ . . · · ... _ ... · .. . · ... . 

\·: .:_:,})::;.• · .
. 
,, .. 

25 



26 

fflE*�co�-�7- *Yf���t-�-•�oo�-tQ. 

9 JI : 5 Y ;,·· ;t; 7·· 7'. --C}j( friJ �1E � � *-. f: i*J �::ElHi , * v;:. v-f}� 1J1c fi vc t±1 JB L tc. . 
. ' . . . ' ' 

130 kl �T7J(ffl-"'7.K.Vffi;lfuiJ\ Gco�1.K, J'!ir� G LsCO 4 �fftm��:tmco !7. :/·? A..jzs.im�:a& L tc.. 

7- / - =f" i' 'Y r CO vf A., 5 IT A r ��-t 0 . 

lOJI : 7'' v,1 F' ,t;- f =- 'Y _;{, sMJ.kfriJ • 7- fJ-"- 1/ Y • ,.{ 'Y 17··�co�1t�vt19J1r)v;:.jj� L 

fc.. fts.��1f�vi 7- 7J ;i,; :l,7- .t, 7- c·ff'§ L -C ��� fit.£ 0 fc.. 

�:lmC0!7Y?""�*· ��-�Kfi�bhtc.. *-P5C0&��7. 

11 JI : El co pc;Jrsf�1E1*fi�t±1JB, Jr��v;::&fJ!U�iwEvtt-:. aEfo�:tm--c·vt1:. �O)JJ;7f-IDl,J1t-?� 

:lmCOjb9COffl�fy*�EM�Kfi�bhk. 

12JI : P 1T 'Y r *_§_.:s'[IDl,J��. JB!#'Ei'tJ: Ecoitf'F*iJ�� 7 L, 12?X�§l:Ah$vm t H:vf'%7 

Ltc.. 

gl:JJ1cfi�vt-+J:- :/ ·17··......c ::z 'Y 1 · � :r 17 - ;, v;:.¥f1., ,-camu� L tc.co t:>, A " v y ;,·· 1J 'Y r�"':) 

< 9 t.,ciJ� G.7;. f v9::&JUW!,,r� -"'IPl 0 -c 1,, 0. 

1 JI : r .b r, J 1:::· -i:: 'Y " co tc.66 co�� • Jt�-t« -c :to < h tc.. 12?X� co 7 -it Cff�fi�) 

iJ�1=.�ftd"b tJ: c'�ffi,Z., --c·20 B v;::�* Lt-:. Fl6 i --(·jj� L -C 1,, t-:1*fi�� 5 -itc·£j:� i --c� 

2 JI : r .b r-J vi�3o s � 9 v;:. 1:::· -i:: 'Y "iJ, G !Jtlt&� h, SBfo�:tm-"'co��� oo�a L tc.. 11 

?X���vi 2 Jl23B v;::-t«-cco*��12?Xlmcv;::'(}�"'J�·. *$%cot con� r .b r-J ""'-�--=> k. 

:@:::R�J{F:. J: Q ffi:1£;0)MJ$J c. JIJ/JO)tmmuv:t, tmmutt -e�:!M. fMJII im 

ffi 35 � 9 :@:::Rn _,( 7 vi Woo --c 0) ::. ;:_ 6 � "(· � -0 t-::. =f�f/\ft� 

:16 �HJl:to J: z:f 7--r - ;v�J{v:::. J: Q ffi:J'cMi�tmmUv:t::RmlJ,�:&z:f-l-0) f.ln321"(·�:!M L 
t-::. :ez 

:16 ffi:J'c*'�· :L1!!1ii1�-f-q:*aHw::Rtmill1Jv:ttmm1Jtt"(·rrt.i: -0 t-::. figs � 
7.K*� - !J *!ffff::Rtmmu. g,.J'tfff! ::Rtmmu. ffi :J'cj'ij[� tff.f.lii JJ] � JIJ lli iJIJJ' ffi:1t*l 
�tmmu��rrt.i: 0 t.:.. 

.. 

'.cj: 
����K:to�Q��*��-�*•cxa) �Mt �� 

* :t:�1u1rO)mu;E 
ti! fiiln t:k��v:::.mu;E��O)�#ifl](J:O) i=z '/-r"" --JJ, G 1R: � Lt-::. 



No. 44. 1972] 

� C 1 }j, 2 }3) F': 6 @)��Lt.:. 
�*��ffi'.(!)JlwcBill1JvtBffl1Jtt··e��. 
:J.igm'A 3 nx::5t5lwcafflu 
£�{ifk:5EM3MffliJ5E 

fPJ tL iL BfflUtt c :J.ig Titt'A�1 r:H '.¥: "(· �tJ{[ L t.: . 
:1.igm'All*fiJBilllJ 
VLF • LF m 13 �i[ilslflffli] 

amutt"c-�tJ{[ Lt.:. f&�v:: 01,, -r v:triil�Vr -7'!c� c mm.�$ffi'.ftfflU. A"" 
!I I-- 1vfmffl1Jz-fit.t 0 t.:. 

ilt�Ji5E!f¥BffliJ 
';: ..,{ Iv 7' I/ - 3<''' - v:: J: Q ;;t - P 7 (!)fl{Jllj 

� * ,;I. - ?" -v:: l Q ';:�Ji!!&Ji£Jt(!){Jllj5E 
�l VLF ';:ilsl(!)U\IJ5E 

m iI!l m w �$ffi'. (!) mu5E 
7,. 7 -r·- 11 -T 1 -,;.,, 3 :/(!){Jllj5E 

fiiJtL 1h ';:�itt"c-�tJ{[ Lt.:. 
VLF�Af(!)';:Jf'.�ffi'.�lU�ilslAM�(!)�5E 
VLF 1Ff� J: U LF m';:ilslJ5{.ftJJJiffi'.ffllJ5E 

fPJtL iL Bffl1J1*v:::.�1,, -r�tJ{[ 
fflf1£JJ!.1ilsl1§'"ilslv:. l Q ffii:flt��:ma(!)1iJf� 

amutt·c�tJ{[ Lt.:. 
:J.ig.J::'Aaamu 

'A neuli'Aaafflu 

* '/ :,,' :@::l:flffllj 
�(/)�@�J::(!)Mfflfm�. B�(!)-� 

Ll...l::'A�i*. �3*1*. * :/:,,-fmfflJJ'.�[tJ: ['iJ��j§�;ht.:. 

ffineu'AEE(!)�n\t� l U11lJ�(!)M�C1)t.:cov:. 20m&!Htv:.� vt GJ\.J! • 'Aiffil.� 
J:U&MB�c:£:1.ig�-�'AaB�. £:!.ig���J::�(!)-�'AaB��fr� 
0 t.:. ::tv:. ��1*"(-�tJ{[ Lt.:. 

� r I/ "7 r A .7,. ;f; /v !I !J'' I/ t::' :/ 4- -)9)�(/)fliJ}fiffJ 
5E�K�vtG�7:/!lr:/fl�cw*�� 
�13�(!)�!��8"9-� 
w � '*1 v:. -t tr iJ, l , cl, L ffim {;E (!) wlilft 

4'm ;;t :,,- !7--,v�:&tf'�(!) JJ!.1321(!)@� c �(!)"f (!)�7}(v:.�1,, -rBilllJL, '.¥:��� 
vt:J.ig��4:m1*"c·frt.t 0 t.:. 

27 

j(ll!f jj:;t 
£Ji ffi 
...I::� * 



28 

HES(��A·S�Rtt)Kl0E1��-�-� 
�mM�RttKl0E1��-�-� 
�;J,�R&illJJ 
�mM�Rtt��/8Kl0E1��-�-� 

g £��)fi¥f�Ji���t�3rr < vc��r��-�-�'.i:?J:---:> < GtLt:t-:�i2 
13JH:t-�Fl3'J�Ji r:-cwc�c 0.: c?J:--r::�t-::. i2�vt�$1:4m1t--c:,rrtJ:-::ds:. 

gg;;t- / f1vii;�,�ill1Jit 
mu gs* / ::f 1v m:n mu;E 

gg;;t-/ ;:l'1vii;�,��illlJ 
7 / f 71' 7'' 7']§:jJ illlJJE 

p 

7'' v 1 F' ;ft- f-=- v ,,{£�iii:muit 
T / ;:7''1v 7J Jv"" /£}]tlllJJE 

UJ::a�7k$F��1.iJf��ft c �fi L -c�:om L ts:. l*J�iJR--C:'�ll L ts:. 
lfB�£�ffl3rr--C:'vil'ilVk�ft. �t-:'i l?���ft. gg;;t-/;:7,·11,,��7.k�ft. fl 
��ft. M��ft. ::ki¥7.k C*ffiifl�$) �-iJ!hEE*&��. lfB�£�mJ22--c:' 
�•Lk7.kM7.k�•wm����rr�0k. 
�ft1*fi c L -C vi 
(1) tt1*rr--c:,-{§-:J1:amu • fil!'.8'� 7 A r �fitJ: 0 ts:. 
(2) �1*rr--evi� fVlft?J!JJ�,��J!fil!'. L. �7.k. �*· �Titt�. e&$�1.i}f� 

"/{) fitJ: 0 ts:. 
(3), : 7 / f 71' 7''7'�ftVC::f3\, ,-cvi::kl¥7.k�w!h • �M:to l U,l-;h G�:5t1fi� 

iRIJJELk. 
(4) w1*fivilfB�£i'lftU1¥Js�7.kMvC�Q��vc:tovt 0 7.kM$ff9ITTj�ft�fi 

tJ: 0 ts:. 
(5) Jl1*fivc:to1, ,-cvt= / 3t- e:' - 7 / ntffi!filvcfti:1, ,*9 3 JJ J=J vcbt-:: 0 �ft 

��om. -tj--/ji'--:::i V ;:7 :;z73?-;:7;,j,G�fvfft?J!U�,��r13jvctc1,,--c r 7 

,,( -7'-?J!IJ:5:�fitJ: 0 ts:. 

i::. r �*ril1Wl1tvc1*J-t01.iJf�. 17 OHCS l I? �t-::*ri�1?.-f*vc:&,Vifi"'�?il 
SB�£�vcto1,,--c�ffi!;,j, G��1*. 7>. JJ 11,,7''7>.i'- 7>.vC!.r'§ L-C����fm 
vc�7.k$F��-{§-:Jl::a7(fivc:to1, ,-c�*!-�t\tt-:. ?J!IJJEvi::l:::Jc� 9 9B•1*e&$1Jtf 
�'.i:--C:'fjfJ: 0 ts:. 

Jl�cL--C�l0028�9BMLk�ctiJ=Jl@v-V-5-v�-3?-'.i:�� 
&!L, -��At��Lt-:. 
SI60JA vi - i:i 1r v r � J:§1, ,-c*ri:i:\ilL t-=�fr�ml.ll?J!UJE�fitJ: -:d-:. 

.±C L--C v-3?''-7 v � -3? '.i:�J§\,,k, 

�7.k�ft(l) 
l::.

0 v r :to l "Cf;ft- 1J / ;:7'' (20m �) vc l Qffi'.�/l�•mu:to l U�lffil.il!IJ;E, 
fl�*ffii�MABiJvc1*J-t0Bil!U, Ar v1' / • f 1J v F'�fil!'.11:, £�m 
J22�ffi'.�*ffii��1E��»f[ Lt-:. 

�*-R?J!JJ'2
' 

�M El i2� *tt � fil!'.11: 
mu�amucs, 

m'7.l( 5L 
t/l J22 J!Ufil 
"a'ft�-�� 

�133 &1: 
fMJII Jl9J 
s� 5.l� 



No. 44. 1972] 

£!t!!n3 ill 0) *��ffiiJt!flf tffU:1:.to J: Lf !i!!��=nlt 53- • 11:110) tffUJE 

12s:$�1t(4) 

*it.to J: Lf�J9TO) }dt�c :&Vifi"�� 

!t!!;i;Jttm�lHU <5l 

£!!!! �c .to vt Q !I!! ��WK 1ib 
ffi!t!!±*nmu <5> 

pg�ffl� JjO) ±*$1¥J1i}f� 

;;t- J:I 7 (7) 

�f�-�-��O);;t-J:17�--� 
kO)�P'J�£!t!!��O)k�O)��L0)�1t�fi��k. 

* (70 °42. I'S, 44 °17. 5'E) 

4. �'sfmF�OJtr!il!J 

29 

*:iJZ 1-J-ffr§ -<1)(6) 

�� 5lt* 
CtJ-LO),J, 

7J 'Y ::I pg� 
*�i±tJ:� 
:l!t�§�ffi 
i") 

� 11 ?k�v::.J:-s>-C�filt'.�ht.::..��vi� 11 �- (205m2
), tmmu�- (86m2

), :ttg-�-� 

(25m2
), P 1r'Y r95Afit Cl44m2

) "c'lt)-s> t.::... �A�ht.::..::ttJ:.!f[fduvi7--/-"f"i' ':Ir 743 

ANCD m{�J::]j[ 1 it, KC20 m{�J::]![16%, 17%0) 2 it, SM-15 S mlt¥1:ml�J::]![ I itO) 

fffiv::.;i._ / --=E:- 1:: 11,,, :i.::. 7J - 3 ml, 2 w 400�fnij"ffiit<l(]![� 1 it"c'2t> �. 

-: O)fffi 50 kl :) :::z. "7 ;I,,� Y�rrrtI 3i' Y ?! � I it:ltiN' L, J!IJR- G LBiJ� G*frr!f:! 7 -1 /����-t 

6 tJ: t'1lJ-t!rO)iuiv::.vt*a-�O)��n�� G.nk. �fmF5v::."':)1.,,-c:tO)fi5tfJ�ffi-t. 

4. 1 . ti � m� = �*�0-.. :&rm�. tr!T�*-'�· ::kf�-

(1) 45kVA, 65kVA jsmt!t:ltv::.�v::.ri:iil1Hi tJ: < JIJ�v::.J)J{t Lt.::... 

W .!f[rdfiO)�ffl�RlL-C�fiffiM���3Kffi-t. 

�3 

]![ jifij ;:g 11 !'XlE fi file/iJl �lE fi file /iJl 

KD 605 � � L ll[ 1, 057km 8, 002km 

KD 606 II 4 6,747 
KD 607 II 1,213 4,792 
KD 608 II 2,403 5,737 
KC 20-12 -%�Lli[ 805 8,623 
KC 20-13 II 496 9,189 

KC 20-14 II 3,018 6,354 
KC 20-15 II 2,916 6,009 
KC 20-16 I/ 2,154 2,154 

KC 20-17 I/ 2,283 2,283 

II 

II 

II 

II 



30 

SM 15 11 

SM 15 S i¥- J: 11[ 
7-, / - -f: !::'11,, s 350 

11 SL 396 
-t -z ·"' .,,. ,-r r 

// 

// 

7 :/ 
3/4 r 

� 

:/ 

;h-1 

-2 
-3 
Jv 

11[ 
2 W 400 

7 ;t -�lJ 7 r 

�-- :/ 7· 

� v - :/ 11[  
l3S-3 
D 50-A 

558 
525 
151 
350 
91 
33 
35 

70 
44: 

180 
6 
5 

164 
48 

127 
159 

7,491 

859 
320 
350 
833 
120 
129 
70 

· 3,359 
6,350 
1,624 

143 
1,855 

48 
491 
484 

m!lk�1u::. �;(}) 

.--:: :/ =¥ :/��. w7Jc�:!E 
// // 

� 3 7''- Aifilfu 
�lWv:::�-r1.,Q 

(4) !Jlm�: ti°" ,1lff1�Jll�alm�O)P'J"'(·l*J�tt. :%�tt. :1'1!1���tt0) t O)vt�{ta':Jvc;i& 

�iJ�:to � �-t" < tJ: "? -C 1,, 6. 

(5) iui� : 4�vCF1=1i�tJ: \, \. 

(6) x1R.¥1Ho�: ��il�2'"'-'3@JS-?tc.il�. 4�vcM@vttJ:<, --z.-0)�9:ot:bf'FvLt < ,  xJR. 

'i' * � vc 10 Ji. -t" 6 vc � iL "? tc. . 

(7) Ifr : fr���vt�vcF1=1i�tJ:1,,. 

(s) R=r1J(: Mt�!=7-!(vc.v:)1,,-cvt�vc11?X-e:-vt 130kt �r1tffl'i'�fi:L, �M10Jl.O)��c L -c 

65kVA 9'e'ft�0)�/:3«i�'i'flj):§ L, J{�-et +I0° C LlJ:vc*iffii-t"Q-:. ciJ�-e:-2!!tc.. Jtr.�;tA 

0)7./(J:.vuj\fil'i' tc. -C, --z.--:. iJ-. G.'.tt'i' Svt*9 5 kW 0) e. - !J -'i' 71(,:pvc;\;h, 7](��1it*'i' fi 

fJ: -:de.. -:. -:. iJ:d::>)�10 ;t; :/ 7
°

2Sz_ cf n- - 7' -e I30kl !J :/ � ""'-�lt 'i' fitJ: "? tc.. t'.t*fitJ: "? -C 1,, 

tc.�Anff�'i'fitd�f1t'i'1J(v]Hfun-.G!lltJ:J ic·t "?L < Q-=- cn�--c-2etc.-=. cit�tfhO)�m 

'i'-� c Ji:&� -B:tc.. 

(9) rt�rJicJivt�vcfb1�vi tJ:iJ-. "? tc.. 



NQ. 44. 1972] 31 

4.2. � *4 m�; 1rcrJ*�� 

4-?x�>c'vi 50kl �it !J :/ !J �-��� G LEV:.�� L, ;: -:. iJ� G�:1:!Mrlmnf[� ""'- �tffi 7 

1 /�ff{� L ts:. �1rnvi1t1Uf[� J?.� G LEO) C;: 6 v::: t-? -c \, \ �, 1!tib�f4,t; / 7
°

�{&:filt'. 

L-C �$ Lt-:. 

�fH!J=!Hivt� 4 O)jj 9 Cl970:¥2J=J 1 B-1971:¥1 J=J31 B). 

�4 

0 
i:m 

1¥J 
w 

4 

� 

� 

,I i'lil 
g i'B3 

g i'lil 
11! rtE � -ii" g ¥B.l 

jj' 'J I) / 

tr rra 
.;J:. / :/ / ¥B.l 
HD-S 3 .;1:. :/ :) :/ ¥B.l 
=¥' -v - rtE 
3l - 1:::· / rm 
7·· 1/ - =t- rra 
I- Iv ::I / rra 

:f I) - 7-.. 

if6k jf ') I) / 

� 7* � 

35,800[ 

13,566 

18,318 

28,800 

0 

380 

8,000 

0 
478 

313 
288 

852 

143 

600 

1,720 

4. a. B:� . ±* m� = 13�5l� 

20,00oz 

115,000 

110,000 

0 
un��c-1, 600) 

26,000 

14,696 

900 

2,600 

486 
624 

48 

0 
1, 104 

400 

1,200 

22,-700 l 33, lool 

116, 126 12,440 

85,768 42,550 

11,800 17,000 

23,400 1,000 

6,228 8,848 

890 8,010 

1,890 710 

288 676 

355 586 

126 210 

15 837 

652 1,882 

760 240 

550 2,370 

ll?x�--e}lfilt'.Lt-::@�vi P 'r,;, rJBM� (12mx 12m), mu�• Cll. lmX 18.5m), W! 

mu�- Cl2mx7.2m), Jig·�-� (5.9mX4.3m) iJ;:±tJ:tO)'"(:'.f:"O)ftM97.Kffl, v- fA 

fJ:c'iJ;J!>�f-:. ��i:pv::f.t�Jtg}l�O)fiflf�, 7.KV*rfuVUJ\� (l.8mX l.8mX 1.8m) :@filt'., 

P'T,yr�M�O)PM71rO)�#fy�,m����0)7,y����c�fi�-?k. 

����}1�0)--���5K��-

m :m(m) 
}I /fm i5 fi 1� 

oo• I -j-

(1B)¥61ltt1f!(.,{ .:t 1v1}�) 54 3. 6 X 15 �*+ i7 

C IB) l!UllU'5f±tl C'5f±t1f!) 40 4. 8 X 8. 4 * � 

(IB)ft ¥: tl C**�) 40 4.8x 8.4 

- -

'&. 

/ .,;; 7, 5.& 
.,, -* /v 

// 

�Ji 
'.tf.??z 

31 

// 

// 

}!� 
vii � 

�??z 

1 m ·tE Jffl 1ti 

1 ffl.tE:tt!r���t1f! 
C��. :tt!2R) 

1 ffl,{E��� 



32 

c 1s) � � a c�ma) 
c rB)m �t a 
Ctm�!c�lJz��lUJllJ'i:) 
� 4 }I[ • 
Crmil!Uffl�J:}![��,J-�) 
JI11 1i a 
(:;i- - i:r 5 �'Eli�rmil!U'.i:) 
m • a cm•liirmmu'.i:) 
i1R :1$} a 

� 7 ¥e m a 

=f � 'i: 
tm Tifl � � 1t H 'i: 
* m" a 

{t * tt 

rm mu a 
1t ¥: tw: CJi!Hta) 
:t&3*t!f! (7.K�t:1c:-C Iv '.i:) 
T tU w 

� 9 m ft w 

� 9 ¥e m w 

{t * w 
(}![ filu � vi I :!$}) 
� 10 m ft w 
::z :,/ � µ - /v -1= :,/ 3( -

v - f - 7 v .,{ - 3l - '¥'. 
m j[_ � 

� 1 1  � • 
rm ni.u � • 
:l'fg � � • 
9'e M 
� 1 3  m ft 
[¥e M ti r' - 1,. J  
ti � • 
� � � 
:l'fg • � • 
� 5 ��.(�Jl,�ffl·) 
� 7 � � • c��,o 

� 8 � � ·  (���) 

�� �� 

�?X l*?X 

40 4. 8 X 8. 4 * � r, .:cf Jv 3 1  1 m tE � � a  

4 m tE fi3 � a 23 4. 8 X 4. 8 // 32 

23 4, 8 X 4. 8 jj 'ft =f" -r :,/ _,� 7, � // 4 mtE � ffl -:i:r --r 

46 4. 8 X 9. 6 * � r, .:f Iv II 7 

7 
7 

46 
78 

67 

1 3  
1 2  
29 

4. 8 X 9. 6 // 

5. 4 X 14. 4 � 'ft * � 

// 

Jv 40 
� 'ft 7 Iv � ;tlz _,{ .:cf /v 39 
( � - _,{ - .,..,, =- 7J .b. )  

3 .  6 X 3. 6 � 'ft * � -'" .:cf Jv 40 
2. 4 x 4. 8 * � _,... .:cf Jv 32 
5. 4 X 5. 4 // 40 

7 

7 
7 
7 

100 10 X 10 8 

1 38 6 x 23 rle& BR 3:\ * � .,{ .:cf /V 11 8 

96 6 X 16 * � -'" .:cf Jv // 8 
24 4 x 6 � BR 3:\ * � _,{ .:f /V // 8 
28 5. 3 X 5. 3 * � ., .._ .:cf Jv // 8 

100 5 x 20 rle& BR 3:\ * � _,{ .:f /V 42 9 
252 14 X 1 8 � 'ft ;ifj- ;tlz � 42 9 

80 10 X 8 � 'ft * � _,{ .:cf Iv 
II IO  (� Fl % � t.&) 

100 
22 
86 
86 

5 x 20 
3 . 6 x  6 
6 X 1 4. 4 

7 .  2 X 12 

� 'ft * � _,{ .:cf /v // 10 
} 

rle& BR A * � .,{ * /V // IO  
11 42 10 

205 1 1 . 1 X 18. 5 � 'ft * � _,{ .:cf Jv 44 1 1  
86 
27 

(75) 
100 
75 
67 
9 
6 
5 

13  
8 

7. 2 X 12  
4. 5 x  6 
9 X 9 
5 x 20 

�'ffl';ifj-;tlz�( T '7 1::° ':/;i:\) 11 1 1  
� * ;ifj- tlz � // 1 1  
� 'ft 42 1 1  
rle& BR 3:\ * � .,{ .:cf /V 45 13  

9 X 9 �'ft 7J /v 17 � - ;1,, ., {  .:cf /v II 

6. 2 x 10. 8 rle&BRA � it * �.,{ .:cf /V 46 13  
3 x 3 m ffl jj{g I "" =- -v � 43 10  
2. 4 x 2. 4 * � ., ....  .:cf /V 5:\ 32  8 
1. 8 x 2. 7 * � .,... .:cf /V 5:\ 35 5 
3. 6 X 3. 6 :/ .:i 7 Jv � :,/ � .,{ .:cf Jv 40 7 
2. 3 x 3. 3 � � ::z :,,; T -J- - � 41 8 



No. 44. 1972] 33 

4. 4. im 1i m� = �*lEm, :r;J&-i � 

��lmfra1¥- k 1.b t:J n� 1::-· -c 'Y 1-- � ht.::. .:.  t --c:·J!tht01H�£:Jm c O) Jimitn� .b x. t.::. . Ln" 

L7}��7J<Jtl'J O) �r3r.A =F ,  ]H���f1rn:. 5 i < 1v , -�:> f.::. . �FF-�ri� c 0) 5({13 , 1¥:iffi:;$:{ffi c 0) 

miiHl�O) t.::.���mm c 0)3t1av-i /11&Wf,Jv:.���  ht.::. .  2 ll� v:. 1 @J O) J¥iffi:;$:iffi----.. O)�J,;m� 

t 70f5( � iJ , $;�$ t .f{iJ:, "? t.::. . 

.:f:-- '/ :/ � c Li'fit B ��� c "? -c 1v , 0 n� .  *i��B:/i=il=ljvi l 5, 4925tKJ¥ L ,  ���fj§ O) @J� 

vi 1 3. 9%v:. C c.' i "? t.::. . ,l- 0)  fm "7 7 ::,  3 - ::, :r  � C t � 2, 350 :5J-O)��� L -C 1v \ 9 .  

fJBf11£:JmJi1a�vinH -r� c iHi� �"')-JJ', �fP] =- � - ;;� , � it., � ,f :R3<1ilZI , "7 7 ::, 3 -

::, :r � ::R'AIZl���:l&��@i� fi· tJ: 1v ' ,  7 ::, ;;i- ::, -v ,..� :/ , El :;$::llirBti&� t �{§ Lt.::. . 

�m•. �IB- c t -l-O)��K%h L , ���-� t � < �m� � k .  �KJiIBtt � :/ ',l  

- it., , �{att�-�O) �f�ttdii:1JJR� �:Im. L ,  fiiul%i*Atml f-iJtlt��-C ff� c ts:. iJ A,1fk O) f1*� ,  

,rit*'2i :tJln �mwj rl=l, v:. rJJf1§ v:. ts:. "? t.::. . 

�IBttO)� < KIAAh0)���8� LkO) �Mffi&O) mffi�fi� "':) k .  

4. 5. � fiffi tEL� : E:;$:�� 

%1 l ��il� c· � , tllliil�{mjx_ Ght.::. O) c'0t:*:B-i&mwj � h -c 1v , -c -�m-r- 0 O) v:.��iJ� ,i) "? t.::. 

0) v:. < G � ,  �;lfil t fi· � c c:· �  � WJ ts:. �fflHimin� t.::. -c Ght-.:: . 

�l�v:. "'.) \, , -c vi'Btif.� L 1v ' i&:vi ts:. 1v , .  :to:totrh .f{fH-c·2b "? t.::. . J,;� 0)*1, , c � O)�ff-v:.� 

L -c �=fl'l=fJJ\1L8il� 2b "? t.::_r,fil13t c·,i) 0 .  

4. 6. � :fl }_§. � : ti���� ' ;J\83�� 

'fit JI 0) 1 B , 16 B v:. {;�qJJJ!IJ IE� , m JI � iiJ v:. lfrr. EE,  1* UL J1JiHEW!U IE,  i tdEJJtv:. 1* i:p � s . 

ffl ,  pH , 1:1 P f  Y / - Y /��ts:. c.' 0) 1L�-{:ifs:�1t� fits:. --::>  t.::. . 2 JI c 9 Jl v:.Vi$lfrr.��, 

lfrra�ii , slfrrit�, s IIhr.>i:S�L ----.. 7 1-- !l v v 1, , wri� s .  1m1t .  H@W xt,�1iJJ , 11)11t 

IZ! tJ: c.' O)fflW�Ji� fi·ts:. "? t.::. . 

t� v:.]!tJ� c }�,hh 0 t 0) vi ts:. n" "? t.::. . �v:.rrn,Mtr� 0) min" G t  §L s'.[ "? t.::. t 0) vi ts:. < ��r:f=t 

%=Uii""1v ,  v:. *5£ L -c 1v ,  t.::. l: 5 c·2b 0 .  

4. 1. '.ftfl · �w m� = n 83 §\ F!§ ,  �*tH-0 

� g :¥emttr3 O) :gtfi;�n:.m L < ,A "f- - it., 7 'Y !l �vi*- t.::. t.::. cso ,  *-?Ijiz:1*& , r-%00&� 0) ..:e 

< -r-�-c O)-ft&n�m*� � ht.::. . 

r-%BRi:11 t <'%0f!·O) ��il; �il" "? t.::. t.::.� v:. ,  -if.fl=lji:\1�0){1:fT il� fl. c A., c.·:7y._ Gh f ,  ��* 
;lt) H:. t w1J�n;1-t� Ght.::.. mi*fiJ(f�iJ��t} v:.fH- i  h t.::. O) c· ' .,� -1 / '  * V / ::, O) ffi�i):, G � 



'/ !l :P :i - .A �11=!,lf Lt.: . 

. �Wvi.fo1t d:: i¥:Jt0).2 :15iJ�3tff:11iUi::·frt.t 0 t.::JD --r·.mx.:stvc�fr,iJ�--:::>vt Gh k .  �!,lfO).=f
i

J't:> 

Jeff , .:ftr't:> 5 c·1v·vttil8-¥'-cct> "? l..: . 1=.ir*O)§::� t t � L ,  n 1 r; 9 xt.lL 1N0* ,  v3( 
.,7-. fc£ c'·'ir8t289kg K�.L:ti:Hl'c'ct> ·"? t..: . 

4. 8. I v ?  f- i:J = ?  A ffi.� : �EBnlt� 

i:i ·&- ·!:' i- O);tgt�O)��O) iJ,t..:h Gffl:rI�O)�f,jij.� --:)iJ, -? -er ,  x5».¥1ij2o� . §
r

iir�8!5<'.:� 

�O)f*��-tO) ftl!fil!'.'!t�.f*O)m-=f�ffO)�W'a:''fitc£ \, ' ,  �mu�f*-e t  7 1  .A v - j(''- ;;$={t , 

'/ ::,,  !l µ .A -::I - 7
°

' AI:l:tlt�Ht£ c'O)�W�-i'O)ftl!fflr��O) ��t£E'�fit£ "? t..: . 

5. 1 . �itl!ii:g 
� 1 1  ?x� P'Ji�Jc B � ,  � 11[, Jdit, i5'G1i , �@LI:::� , f*3e�vc "'J \, ' -C  ffe Lt..: .  aBf0£:l:tg -e 

0) �Efl� frs'a:' t-ltif L '  A ip-•m�� · 1 vc ,  £:1:tg�vm 0) *� 0) � � � M-r- 0 t..: th 0) J1i1NSN�,� 

tJ::m.�IJ vc c c'th t..: . 

l*Jl'80)5J-1fl c L-C vi�J%±:ff:vc&fr�� . .  amu::tff:vcxff�jl , �'8±:ff:vc !MJ*�jl� 

t�� L ,  �vcl*J�:±ff:vcm1.K�� .  ��Ji±:tf:K��jl�J�$ L ,  -: O)ftl!ti���J�.'a:':VOx. -C 

*"� v - / =1  '/�-��vtt..: . 

� l @J O)���-O)ftl!K�MO) ct> "? k c � K��� 0 -=. c c L -C , W!�$�. �'§$�, 

� � �*� P A � i �  ��� P A •� ��� P A � �e� P A c � ���� P At n l'£ wPJJ3.:.'.tz:;' ffe'l :z:;.-, l:!IJ :I\. • vf\:'.R'.tz:;' ffe'l :z:;.-, l'f!. /J WPJE'.tz:;' ffe'l,:z:;.-, 7.J,J=.l v;J;� ffe'l �, ���- --�v'.tz:;' ffe'l :z:;.- £ 

t··'a'.'�vt-c�O)Jl's�fit£ "? t..: . 

-ifia'J'a:'Ji L -C4=!fvc12E]Jft£.JfJv-it£ <tit� Lt..: . fJUifvc < G� , I @J 'ii � AhO) �JHt� 

�-t 0 -=. c tJ:: < , 1.K���vffiil� -c � t..:O) ·r-�ttvc v9) c � il� '"'(· � ,  amu�O) J§J.ffi.'a:';;t§�:;;:JliI�� 

0 -: c /J � '"'(· � tc. c ,1r!J, 5 . 

5 . 2 . ��-� 

l'JrJvc {dc.rftc.tY;iz!3:�-C e,- k J: 5 vc , -:: O)�-C- 'ii --::,  c 'ii jJ� A.htc.�fi§J:O) fr:,��vi1J(�tlffi0) 

Iii{� c 7J(VJ!Y!f1iJ, G!kt l::J i 'c'7-)(�� 7f:p)G� 0 S:: c "C'ct> --::, tc. . I30kl �'y7-)(fflO)��'a'.'JiHi': 3('' A 0) 

7J( 'a:' Nii:%� �i t.: th , Jk J: vu J vt· 'a:' t..: -C , -t -: iJ,  G e. - !i<' - � W] JJ})qt th tc. -:. c vc J: 1? , � 0) 

Fic19 t �,�J1i1J\[S1{0)7JOi�if.6-ltfvc {*�� 0 -:: c '/J; '"'(- � tc. . 6 � iJ, GI I R  O);!J!�;M i '"'(·O) jaj vc 

*9 300 r '/ 0) 7-!('/J��,�'c-cf!> "::> tc. . 

AZtl' · 1$t1i t t=!fvc7j(0) 1'3IJ�R 'a:'i'" 0 -::  c fJ:: < , llJk � --::, vi 1? c L tdli� c {t-C)@��'"'(- e-- tc. 'ii 



No. 44. 1972] 35 

0) c i�, , . f�m t r!&�tct < -�r:f:t�r� -:c-m� ts:-t s:: c 1J�-r- � t::.. . 
l!!.f��:tg t ::@:  < *fr1¥:Hc� --:) -C t G --:)  t::..!J� , �r:f:twcvt G :ht::.. s:: c vi-Jt�n50) J:/J, G c il t&t 

0) J:/J, G t  �l:1¥tV:. s IJ !J� t::..!J, --:) t::.. . ff* t {iiJ G/J ,0)%-c�)�if �O) �j:*� ®i:vt -C \, \ � t::.. \, \ t 

0) -C:'a!> Q .  

�O) i1c1i vc vi 1¥J;@i::k�-C:-::@:jt/J��im:�i§.� Lt::.. IJ , *';svc J: Q �rm Ji -t:t � :r - ;t,,/J� lfflft � ;h 
6 tct c'*ll�i� t m¥s-c:-s --:) t::.. . 

�� c L -C vi --? - ::; -v :/ , 1:::' 1J CV - F ,  � .  :jqfJJ;tJ: c'·!J��m L i :ht::..hl:!J ,�@ivi� 2 @JO);E 
W3J:� c l@!;�J:lfk:Sh--l±"-C 160 @:J vc:&U'-\'-=' vi IJ t --:)  c t A�� O) af> Q ��-c:-s --? t::.. .  

�jf-0) .7-. ;t;- v c L -cu� I ·!J·· A (!)  .7-. 1T - r lJ ./ ;1 vt-f� vc �-h --:)  t::.. . 1* s © �� , '.¥J{ 

ffl�tct c:-�J"l!J��tm Lt::.. .  g J=J */J, '::> vi 7,. =r - �!J� Jstfftct �tkti� c tct --:) t::.. 0) -c:·r nJ=J-tf i -c:- Jp 
< O)�j'l!J�� Liv t'2: . 

30AO)�Jl O)ftgO)tfJ*1 c L -C�:;t::k 1 ;h -c J vi-� BtliUc;i-c:-=§!J�tt.vt -C 1, , f::_ 1, , f::.. L/J, --:) t::.. 
!J� . :!ft*�ftO)�::tJ-c:--t --:) h, IJ 5c�� c 1J t c' L ,  =€ t �;t -c � t::.. .  

l:IB:¥1:J�:ttgl*JJIH�Jwvi 'm�ltlllF'3 vc lffl� ,  �faJ:&vi 1¥t�tv3%, �-@J 0):1e� Lh, tct 1, , !J� Jl1¥t!ij 
�*'O) 5 l�vt ,  -!;TJ-=fO) n � vf � ,  tc�t� �P tct c'O)�f1J� FfiJ: --:) t::.. . 

6.  tr 

l:IB:¥1:J£:ttgfr§co -C O) P 1T  'Y r :1eM�Fftct --? t::..c!S c ,  111&�vc,���nsvtJilv-C:'Ff --:) t::.. .  �1¥� 
1fEffO)�:Otdivi 8 *� c L -C vi [,co -C O)Bitdi--C:'-=f;W,J't-0) 3)5'� Lt::../J�di-fviUJ!U�lL¢,\� }l� 
L ,  l*J1¥£:ttgW'l�O)£•�� < --:) -c � t::.. . .7-. / - =t=- -v -y r 0;!&�t�Fftt@i0)����-� 
< '2' :ht::.. c vi  1, ,  ;t ,  �WHimi L t::.. -tt :.,- !J-- - :::z 'Y ;1 • "7- :r !J -- ;1 ��� 1str ;L :/ !J--- 1:::' - 5 / 
Fttimi t -J;GO) JJJ:�� �xco Q s:: c h� --r:: � t::.. . 

�:ttgvC::k,vt Q Afirle&� ,  �* ' �*1, B[ �O) :t§-7J]f9'e ;J"1t,, - :f t -i-:h,F;hvc § Ef] c  Lk7JJF9'e� 
�Ff-t Q s:: c '/J�-c:- � t::.. .  �1:tB"Jvc t 1X�VJRO) Ti{i{���llJivc ,  £:ttgO) *tfJtvc'"':)1, , -c t J¥Jffivc� 
15-t Q f::..co0)�*1¥Jt.c :::1Jr.t� lm% L L � t::.. .  L/J , L :::z'' � !IL1:ElUC�l \ -C vi;::g�O) tJ: \, ' °£  i vC. 12 
?x� vc 5 1  � ti*fl� t:" Q �:f�tcth , --:) t::.. . 

l l {'J(� l L --CJi �M § s':J l L t-:J.Jea!IJ • 7JJF9'e� tJ: L ,  9R L < *'��td=�:t-1:i5�ff� x. 0 s:: l 
0) -C:' � t::.. S:: c � 00�0) -gr:l:JfHCf!if:lr L ,  !*1{iO) �fJvc� < !���-t 0 .  � l l?JzO)iMtr�:'.5[�0) kc/_) 
�m Lt::...ill k CE��co�fflftK� L��O)���-t Q .  

c 1972:q:. s .R 20 a stW) 


