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TRAINING OF DOG TEAMS AND PREPARATION 

OF DOG SLEDGES FOR THE JAPANESE 

ANTARCTIC RESEARCH EXPEDITION, 

1956-57. PART I. 

Tetsuo INUKAI* and Ryoichi HAGA* 

Abstract 

Organization in charge The Polar Re

search Group of Hokkaido University, Sap

poro, Hokkaido**, headed by Prof. T. 

INUKAI and sponsored by the Institute of 

Applied Zoology, Hokkaido University, took 

charge of the training of the Saghalien dogs 

as well as the preparation of the dog sledges 

used in J.A.R.E. 1956-57. 

Short history of dog sledges in Hokkaido 

The Ainus, the natives of Hokkido, used not 

to employ dog sledges of the polar type for 

transportation on the snow. Saghalien dog 

sledges were brought into this island from 

Saghalien in the Meiji Era (1868-1912) by 

the Yamato race immigrated from the main

land of Japan, but were not so extensively 

used as in Saghalien. As a matter of fact, 

we had to institute investigations before we 

could establish the plan of bringing up power

ful dog sledge teams for J. A. R. E. 

Distribution of Saghalien dogs in Hok

kaido In 1956, when the preparations for 

J.A.R.E. were started, we had about one 

thousand head of Saghalien dogs in Hokkaido, 

including five hundred kept in Rishiri Island. 

Most of them had been crossed with southern 

breeds after being brought in from Saghalieu, 

but we could find out about one hundred 

head of fairly good strains. 

Properties of Saghalien dogs in Hokkaido 

The Saghalien dog is a mixed breed of polar 

dogs which came over the frozen seas to 

Saghalien. It has an appearance resembling 

to that of the Leica, or that of the Eskimo 

dog. Typical shape measurements of the 

Saghalien dogs in Hokkaido are given in 

Tables 2 and 3. 

The Saghalien dogs have a yielding temper 

and an excellent towing capacity, and they 

withstand long trailwork. They are adapted 

to bitter cold; they can stay outdoors over

night even when the atmospheric temperature 

is as low as -40° C. Their chief food is fish. 

Training camp for J. A. R. E. dog teams 

A training camp was opened in March 1956 

m Wakkanai, a small city situated on the 

northernmost tip of Hokkaido. The selected 

dogs were gathered there, and the training 

was started at once. Mr. Naotaro GoTo of 

Giliak*** origin was appointed as the chief 

trainer. Several candidates for J.A.R.E. and 

* �twm:k'.'¥=Jlft:$-1f!5fil)Jq�¥:#'1/'.�. Institute of Zoology, Faculty of Agriculture, Hokkaido Univer-
sity. 

** The northernmost of the four big islands of Japan. 
*** One of the natives of Saghalien. 
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members of the Polar Research Group took 

part in the training. In October 1956, the 

camp sent out two dog teams including twenty 

adult males and two young females off to 

J.A.R.E. 1956-57. The training was continu

ed for the sake of the preparation for J.A.R.E. 

1957-58, but was given up in July 1957 when 

it was decided that this expedition would not 

take new dog teams. The camp was closed 

at the end of July. 

Diary of training 

Mar.-Apr., 1956 Investigation of gathered 

dogs and organization into two teams. Selec

tion of leading dogs. Light work on the snow. 

Apr.-May Training for teamwork, with 

ground sledges (Snow had disappeared by the 

middle of April). 

May 11-31 Training m snow-covered Ta

teyama Mountains (About 3,000 m high, 

located in the middle of the mainland of 

Japan). 

Jun.-·Jul. Special training for leading dogs 

(with ground sledges). 

Jul.-·Aug. Light work on the ground. 

Summer vacation Aug. 11-20 

Aug.-Sept. Light work with ground 

sledges. 

Sept.-Oct. Selection of dogs to be ac

companied by J.A.R.E. 1956-57. Strengthening 

the towing capacity and the staying power 

of the selected dogs. 

Oct. Light work on the ground. Disci

plines for living in transport corrals. 

Two dog teams left Wakkanai on Oct. 29, 

arrived at Tokyo on Nov. 3, and got aboard 

the Soya on Nov. 6. 

Nov. Preparations for J. A. R. E. 1957-58 

started. Selection of new leading dogs. Train

ing for teamwork. 

Dec. Two new teams organized. Training 

on the snow started. 

New Year's vacation Dec. 29-·Jan. 3. 

Jan.·-Feb., 1957 Training on the snow. 

Two teams nearly completed. 

Feb. 21-Mar. 3 Trailwork of 266 km from 

Wakkanai to Asahikawa with two sledges. 

Vacation Mar. 4-15 

Mar.-·Jul. Schedule of training was cut 

down according to the information that J. A. 

R. E. 1957--58 would take nothing but a few 

dogs for supplementation. Light work on 

the snow and on the ground. 

Jul. 15 It was decided that no dogs would 

accompany J.A.R.E. 1957-58. 

Capacities of trained dogs In the trail

work Feb. 21·-Mar. 3, 1957, two teams of 

dogs covered 266 km from Wakkanai to Asahi

kawa in 11 days, at a mean speed of 24 km/ 

day, or 4 km/hour ( 45 minutes work and 15 

minutes rest). The larger sledge pulled by 

12 dogs was loaded with cargo of 370 kg 

weight and was driven by 3 men; the smaller 

one pulled by 5 dogs was loaded with cargo 

of 120 kg weight and was driven by 2 men. 

The tow-line used was of the Saghalien type 

as illustrated at the end of the text. 

This trial proved, we believe, that the 

Saghalien dogs are not in the least inferior 

to any other kind of polar sledge dogs. 
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B 19 561f. 

if, 1 fgj �tw31UC :t-u H" � t:ft::fc5};fp ff] (1957 i'.µ) 

Fig. 1. Distribution of sledge-dogs in Hokkaido (1957). 
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Photo. 1 .  Saghal ien dogs accompanied by the Japanese 
Antarcict Research Expedition. 
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Photo. 2. Saghalien dogs accompanied by the Japanese 
Antarctic Research Expedition. 
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7J i:ff 1., "· £Pi a **O) J: 3 r::-=:::fe'J7f3 c ft ·'Y-C v ,  0 7Jt, :filJ+O) t 0) �j 30,.....,40% 7J- G n 0 .  ff� 

1t0)� L 1., , t O) vi±16":=*:0) J: 5 tJ:� < O)ilf:J+O) t 0) t cb !:J ,  %��-\�% t ti k  c cb 0 .  �:*:xvi 

*1:fr::�v  ,--c 7 1 n *�.I. 7-. � -=c -::*: t �F'hl' v:':: J: < 1W --C � !:J ! •  � h G ::*:fi0)7J(J_:�;fH::: J: 0 ?re 

mflc cb 0 � t 7J1 5 7J \ 7J 1:hh, L 7] \  t Miit*Ff=O)x}f7J 1 tlt:.-*: ,7)��0) rfJ 2'.' rt. <  L t.:. t 0) t � :z 
G t'L 0 .  L t.:. 7J 1 "'J --Ct]p;::;t:.-*: t vit.mtt::: ±m L t.:. ::!tJJ:.-*:O) 7--)1,, - 7°1; t �t" �  e- t �;z. 0 .  

2. 1*:e t��t:.-*:O)::S-€s vHJk c ti cb 0 i'J1 , ��it=�" �d3 7-- 1- , 1�ER'€s, ;f, m;f, s O)  

6 '€st=� L �*O):xti1�HJHi� < ,  n� t �nJK!JJ}c cb Q i'J 1 , El 1z.u11t*O) t O) vi �'€s 0)•� 

c, !lrt�viSA 0 1., ,. n�f vi ��x:t= ��rlJK7J?J§iv , 7Ji, J=1 § /J i s < lJ: "'J t: 1., 'VK)) 0 o 7-. 7 �RO) t 0) t 

7J-7J ;t1 G h 0 ( 11Jl*J ,  1949) . '!krtf�O)::§ O):ff c::.: vi �::sf:m:c ti 10--15 cm, �::§tic vi 5,._,g cm 

c,  t)Jlc=§ vi J: < '.}€;i L, t� v:: $M1'£7Ji�':£ L --C � � v:'.: 5�1., ' ·  i l.:. c=§ O) :ft 2-' 7J1 8--10 cm 0) i::p F�9% 

O) i) O) t 7J- G tL 0 .  

3. 7'�ffi13TffmiijU�ffi :R -=@JII t �§c=§ffff v::: J: "'J --C  ?J7 :}-- O)��/J ig£?h G h, ��t::: v i�::§fl O)JJ 

7J�:/st::§fl J: !:J t / J ,  � v ,  7J 1 , rtlc=§flfi 2'.' :5z t L --C :£rt t.:. :R::Sfi O) ff 0) fJ: 7]\  0) 9@.c=§� �i ,  1$:�7J 1:ff::S 

�c .H)�EI"J* � 1., , . 1.filJ5EfuHim 2 �Ru% 3 �t= 1G -t  t � !:J --c cb Q .  

:N" 0 .  

ti'� 2 � �1::.mm tc. .:t6· 1rt 3 f1�:k::;!;:tE=§tm co*'tf[5Af-ti1Jl1J'ii::f1li 
Table 2. Shape measurements of Saghalien dogs bearing short hair in Hokkaido. 

name 
i ' / I l I q; 
I 
'/1: I '.if% I f,j;: :m I {;Is: :R I f*-:. 1\e/1 

sex I age I weight I length i height 
1 

- - '------- - -----'----'--! ___ ! ___ i I I 

I {;m�(0�1Ja:;fc) 
B{.iJJ [ffi I Remark (0 Dog 
chest I accompanied 

I by J .A .R .E .) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

1J -c'f-

7 ·') 

5 1 

--v 7.. 

r' 1J 

9 .1 

Cl p 

p 1,1 

-+ .llJ mean 

6 7 34 . 7 kg 62 . 7cm 59. 0cm 
6 6 31. 5 65. 0 55 . 0 
6 4 25. 1 64. 0 58 . 0  
6 1 28. 8 64 . 0  59 . 0  
6 5 29. 9 69. 0 61. 0 
6 11 32 . 0  70. 3 59. 0 
6 8 37 74 . 0  62. 0 
cS 5 I 34. o 66 . o 61. o 
6 6 37 72 62 
6 2 35. 5 68. 0 62 . 5  
6 3 22 . 0 65 . 0 54. 0 
6 4 37. 8 71. 1 62. 0 
6 2 34 . 4  71. 0 66 . 0  
6 2 33. 8 74. 0 65. 0 
6 2 29. 0 63. 5 59. 5 

2 
4 

24 . 0  
38. 3 

32 . 0 

60. 5 
70. 3 

67. 7 

54 . 5  
64 . 2  

60. 2 

77 . 0cml

l 

0 
74 . 0  0 
11. 0 I 

16 . 0  I 
70. 0 0 
77 . 0 
80. 0 
78 . 5  

73. 5 

74 . 0  
77. 0 
77 . 0 
76 . 0  
71. 0 
78. 5 

75. 3 

0 

0 

4. ·�� 11h:f:ffit::: 7;;. G t'L 0  J: 5 tJ::wi: fivi fJ: < ,  ::!tJJ::*:0)4�f:I& t L --C{tJ::JJ[fhlfil.tOc ,  �Unt!: � t 

"'J--C v '  0 .  L t.:. k';,"'J --C :f:  t 1iiJW"'JfJ: 7'.J) IJ O) fJ: v  'Ac t *. '/ 1J ;(f�J=l=J c 2' 0 7J; ,  filbff�f.l ti:f:O) 
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Table 3. Shape measurements of Saghalien dogs bearing long hair in Hokkaido. 

'I . . . 
I 

-

-1, --
I 

-- - ------1 
I {Jffl�(0�1Jll:k) -

* � 'I� �4i'" f:4,: 1fI 
I 

fj,: � 1¥ � I 11/J lffl , Remark (0 Dog No. 
! name 

I 

sex I age weight length height I chest i accompanied 
_! ______ ___ ____ , __ 1_ ________ i J by J.A.R.E.) 
1 -r ';J 6 7 I 37. 0 kg 72. 0cm 62 . 0cm I 

- . 

2 7 , (Ml) 6 3 I 40. 2 75. 0 66 . 0  78 . 0cml 0 

! ; : �:; 
I ; 

4 
I �� : ! �: : � !:: � ;� . 5

1
1 � 

5 " "  c ;, (4) o � I 28. 0 62. 0 58. 0 

� ; : : I I �! : � :� : � ;; : � I 
: : 7" (� : � I �: : � : : � :: : � 

75 

I 

0 

10 -'f:: 7 0-�) 6 2 j 36 . 0  69. 0 62. 5 72. 0 1 0 

:: : " ct:) � � ! :! : : ;� : � :� � ;: : � I � 
13 7 j; C*L) � 3 II 23. 0 60. 0 55. 0 

I 14 J, .z_, 6 7 34 . 8  68. 0 62. 5 73. 5 0 
15 -Jr 7'' 6 1 i 29. 7 64. 8 59. 5 70 ! 

16 :) p 6 1 I 33. 2 68 . o  6 1 . 0 78. 5  
17 l;l p 6 1 I 32 . 2  67. 1 62. o 73. o  
18 
19 
20 

v p (*L) 1 6 
I 

7 jJ citt> 
I 

6 
7 P (lU) 6 

5 1 30. 0 66 . 0 59. 0 
5 I 31 . 9 61 . 0  56 . 0  
4 36 . 0  68. 4 59 . 0 

21 :J --v ,;; 7 ( lU) 6 5 34. 9 64. O 5 9 . O 
22 7 j; (lU) 

1 
6 7 38. 0 66 . 0 60. 0 

71 . 5  
73. 0 
78. 5 

0 
0 

0 
0 
0 

23 v P (t-U) I 6 3 32 . 0 65. 3 64 . 5 71 .  5 I 0 

---- ---- -��-- ��-�]-_ � : � � ---
- --�-=�-_!_�����- =-�--6 � - � __ _ __ 

60. 4
--

-
- � ----_7��

�-
--- ' ----=----==--= 

{f 1,., , �0)fzO{o]V: J: ---y--(ij( i  0 .  �lfjft)--1: c: fJl� � h t--: ::*: Y  1J r::: t-;;1,., , --c t :t ,  ::*: �:t � e- f;Jifrl t :::: t rt U  

/) VJ' G h 0 Jilfif'f t::;rt l --c tt���:: J5:1,., , t 0) 2: t ---:) G l < , *��:: 7t�::*:�:: .t;- 1,.,  ' --c  §i\t ' ·  i t--: tf:* 

::*:t:t -t <·· h t--:1:f{:it�':W:�1r1Hi fi 2: t 1::J, iffi'm 20 km,......,30 km ltlht--= *%10)!>!11iJ; G ft�J±O) t t 

�:: fn}---:) c  < 0 .  i t--: t_i c.1) -( t§.*K /:: :zfi1J> L  1 B 1 @l c:  J: < ,  -f:-0)1il�iSH:t1"F*� c:  1 filh\� 500 

'YJ_,....., l JJ § c: dl) 0 .  ;j:1¢;::;t±)d:t �* �;t1iz Lj�1,., , t:: l ,  Y€1lu t"fi11: 2: !} :z ts: \t '  (j�i�,  1943) . s:. 

n G O)'/>iWO) H l7 ;, � L 1,., '*�11/& tt* 5 I )J 17:§m < L 17;  t -f:- O) nuHz.n 0) di) 0 -:.  t c: di) 0 .  fili::*:fi O)  

J: 3 �:: ��l'r9tJ:* 5 I c: � ;t  tJ: < , d0 e- ts: 1,., , c: J: < � < 'l'iW 2:: t "J c  v ,  0 .  i t--: mr1�!Hil7;§i < lit:: 

::*:% t 1,., , 5  t 0) 2::'�'� t � -f, -40 ° C < G \t ' c: t �--1: v:: f A c �iE c: e- 0 .  l !7 ; l �· � v:: v :t 

�� < ,  �fiJ�K + l0 °C tLl::. v:: ts: 0 t 1t;@c /J1�il[ L 1*:ml7��j,,-- -t 0 .  4) /) C:  t g! * + 25° C,.....,30° C 

< G v ' c: t �J§i\ � ;t J: vt h v!iaj 5 -:. t l7 1 c: e- 0 171 , 5k < j� 5 =. t � :t l:!l�c:, jt1fii!'! c: t tUltJ 

Wi c: tf.:*::*: 2'.'���jUIB c: i� 5 -:. t v:t�:Ef c: di) 0 .  

;j'!jl;::;t::*:�:tlF-r'fi::*:�I!§l O)  J: 5 t:: J: < �� l ,  :>'JJ��Fs10)-�5E�JU v:: :a-::*:/J t�foi=t::�� 2:: -t 0 
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::!t1t�NO)t3 1 , 000 flJiO)tl(i;t:xO) 5 t? 40 fiJi,_,50 .fiJiJJ\ 'J 1J Jt t L t:!t!H=JJ:c !!: 0 t 0) t ii£o6,  
JL1:: vn::::�J- L tvi, �1iv::::1Jt$ L t 1f 1 ! :1J JJifEE��c, �-'*tJ::k:czb Q -:. t "2:' ��H lt L t:.  t -0  
t ?b �1iv::::tt• L -Cv , fJ: < t ?b ,  gJJ[*Jl H:::: J: 0 t+5:hf 1 [ jJ JJ\1ih �) t fii£o6t_: ?b 0) "2:'�A L f_: . 

* 'J 1J IDi l*im "2:' t 5 vt 0 v:::: 2b t-= 0 -c vi, 'Ix. 0) 

ITTf ,#, 2:' � mi! L ,  Hfr N 11] 0) � ;@J:::: J: 0 t rm N 0 \� 
� LiJ 0) 1§.i 'El' v:::: � 2 � 0) tzP !!: ffeu � pJr ( 330 :L:f) t 
>gliffl (13. 5 :L:f) "2:' ft)t'llii Lt_:. 
1. fl�tfuc, c�0l� v -H� < ,  ffa\�0)5!1v , -:.  

t. 
2. 11)111:tfu t 0) XifflJJ;�:fUc, L JJ ) t fthO)ffeJ:x 

� J'e.!fo/JA t ��m� L,  +%tJ:g)llft =r - ;;z 0) th 
0-=.t. 

3. !iiJflc&,0�,7]\WJf!tc, L JJ\ t �ffffii:::: +% 
v::7'-=¥-c � 0 -:. t. 

Nil*lfYTvi::!tjdi:tfulvf'.9c:7" ;1.,, - 7°7]\'gli L ,  rm 

Nll11iffl1J) � •:ms"JtdJDJJ "2:' 5 vt t-= .  fJl ltl�:fJu 
�.&cf u!Ltt � 1* 0) 2b 0 f _: cL 0) v ;t 'Ix. 0) ii ':J c 2b 
Q .  :*:fiiJf:bfx Cllf:E�J , 75':tl .N�, ;;;tqlfflf EJ3 -=f 
E!�, /J ,*f(�, 7](:;!tf��, �Jii��' :iJU*f1IE�, 
�retro:·rnL .&J r r �x C tJJ::::lt*), 9Rjtfu1f& C±-&W� 
�ffl), ::lttt�� 0t7(), :fJut.rAJ�E!� CJfiJlFJ:li\ /J, 
J f f$�, 16:�,'i!;,�E!�, r:p J l l f1:J'1-� CtJJ::1%N ll115t 
m), ]l[��tli!�, t&JJZf,litE!� CtJJ::wll*1� 8m) , 
JZHt1'F�, /J,;typJNf]g;: ( tJJ::fil'.). 

B)ll*��PfrviBiltlJ 31 :{:f 3 Ji 20 B v:::: !ftltii L, 11[ 
i'Jv::::J��"2:'fUffi L -Ct/ll�i "2:' �frt L f_: . [q]�lOJI 
29 B v::::m l '(;(tullJ!IJ�J�:fJP::K 20 fiJi t H:x 2 iIJ[ 

"2:' .};  < ':J t!. L ,  -t0)1:&-*tuliJtlJ�O)f_: oi)O) 'J 1J :x 

• f 
" .. 
0 0 0 • .(!) • 

• • 0 • • • 
grave l l y  l und '.:3 

0 • 0 • • • 

• 0 • • • • ::,t. 
N 
N 

- - - - -- - - · - - - - - - - - - - - - - - - - - -- . -- - - - - - - - - - -- --- -- + 

l 
La.wn 

'-------------' 1 
15 k 

CD· · · · 14 t1t� 2 nt §  5 -t"*ij Ci� � 6 R) 
wire netting (6 feet high) 

® · · · · 'illm:Elll:ii£: kettle for cooking 
®· · · · ;;,,.  J, - 7' stove 

CV· · · · ma is*b bath-room 

®· · · · ffi! Bf water-closet 
@· · · · YiiE L sink 
CV· · · · ::f� ,D �fl/ff[ ( 3 -t�*fM,Wi -Jr 3 f{) 

mooring stake for dogs (3 feet 
high) 

k :  ken, Japanese unit of length , equa l 
to about 6 feet. 

J : jo, Japa nese unit of floor space, 
equal to about 36 square feet. 

tr& 2 � Wlf*1{m�Wlll'tf� 
Fig. 2. Outline of the training place. 
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Bi':?tD 32 � 7 J=J 31 B v::M�lffit Lt�. :e-::kvi fSijf;{��v::�Jlli l --C 8 J=J 3 B v:=fr:iflHL 1pJ�rpO) ;:!t1t� 
**lit&.Jjgv:: �ntJH1', tJ{�::!tj(tftt;Jjgv::�i, , --c, �11ilf::k 2::' 'ilmiaj1lf-t 0 � t t t� "Jt�. ttd::k� 
1JO)f'ft1m4fr:�vi::!t*tftm�v:::r0v ,--cfibn t�. 

') I) ::kIDl l�J!HiBi':?tD 31 � 3 J=J 20 B f011M�J=ifr'*1t5t'. t fq]Bc¥v::'*1frt l t�. IDl l�tR :J - A vifffiN0�Jf 
rlr2::'±t L t�fr::Ut 4--6 km O)tO) c:, ff-wv:: 28 km v:=J!zAJ!.. 'J 1J O)fjf�_;_t:t�Jfv::J: "J--C 
1£. :z t� /J�, :irn'm 350,......,500 kg -r: ,  fJi�!/iJJv:t± 1� c 1 1�*1'1 160 kg) t Lt�. � 0) vi /J \  r 5 1 / { 
-/J '>  3 A* ':J ,  AF,mt?M: ':J :1& -r:  t:t� ':J t� ':J ,  ::kO)* s! I JJ �ffi�v::Jt: t --c :ii� t::�iw Lt�. iJ11ti 
O)tJ:�f!ff�2::'� 4 =rH::ffi-t. 

JI 13 

tts. 4 *- wll . � _'i'. � Table 4. Diary of training. 

� �------� -- -

1 956. 3-20"-' 4-10  

II 4-1 1"-' 5-10 

II 5-1 1"-I 5-3 1 

II 6-- 1 "-' 7-15  

II 7-16"-' 8-10 

I I  8-1 1 "-'  8-20 

II 8-21"-' 9- 5 

II 9- 6"-'10-15 

II 10-16"-' 10-28 

II 10-29"-'1 1-15 

I I  1 1-16"-'1 1-30 

II 12- 1 "-'12-28 

II 12-29"-'1957. 1-3 

1 957. 1- 4,..__, 2-20 

II 2-21 "-'  3- 3 

II 3- 3,..__, 3-15  

II 3-16"-' 4-22 

II 4-22"-' 7-22 

1,it-& 1f ?i1HJII #1:R 

tri= &;J;t:ritwll#l:R 
ff.jj;,fr-WII� 
�*mn• 
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f*al£. 
4'-*fJII� C Hz) 
;ff:*wn� 

- - -- - - --

����' ��*��' -��Jk.lj Y � - 7 �fil� 
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,i'fd 1 1:J • nW A 1J co :L1:M §! , :ft JJIJ: st�� 'tff 3'!11 
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I 
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.7t�-Jt!J>.'.FJJIJ wn�, :r-- - .L, '7 - !I wm� 
f*BN 
�:5 f 1J • liWA 1J coffistJk. rFfiW�jj]:\.� 
fft P�"-'ttllJ l l flr.l 266 km i\*%-IDII� 
W1t 
Ir(%'< � �*m*-Jt '/ Y ttffi�iq�,wrr� 
I± '/ 9 K J: 0 iff;Jf�\'iJII� 

1. �-����Jll*l (1956 � 3 J=j 20 B ,..,.,4 J=J 10 B) 
1rn!1*��r::: J: 0--C::kO) :7 --t 2: %1  ".J ,  1IJ::AO)cb 5 t ,11�,t:>:h0 3,......,5 fil°i 2: �.i(0).::1::J'1!C� � �JD 

v:: 0 t� �, :7" ;i,, - 7
° t L --c 0) ��fa'/'i 2::' t�tt L t�. "i t� :7--;i,, - 7

° 173 c: 0) 'Ji�§ 001J (/t!rHv:1/iU) 2::' i1t 
J:E l, fq]Bc¥v::%�::k0)�'/���2::'fr0t�. ��iX£T�tJlfttO) :± § ITTvt%�::k2::'�Jl L ,  1- - L, 

17 - :7 2::' t t 0) ;Z 0 � t C:'  -=tO)*a.* 1) :t J!z(f :7 7 (*5(,81j) 771�jJ{�1ffl t t� 0t�. -=t � c: jffij::k 
2::'%�::k t L --C-N5EITTv:: Ti�O)Ji ".:l 1- - L 2::'rinx: L ,  * s 1 w11t-!fi 2::'fi"Jt�. 

c Al:!B:J 1J =r ,  v O (�Ht cS ), :r ,y CM / f l ) ,  7 :,,, =i ,  =,-- o ,  7 jJ (fft r''I) ,  "t ;1 (�HJ';) , :1- -;; C�H�), r' 
lJ - , ], .L, , "E :7 (�J f l) ,  7 "' (J:�:(Jj) . 
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( B ]j!!:J 7 , (*Jc.53IJ) , :/ 3  :,, (f.UDL) , .t: :r , 7 , (iJ!r fFl) ,  V P (t-Um) , 7 n (TIHFJ.) , ,-;;: ,;; 7 ,  ;;;· 3 / 
({�*),  :J ""  ':I 7 ,  -'f: 7 (�t,) , 7 , (Jw.:i!!). 

aJl l *i'*1 1 rtJ'.l77:,t,�t? t O)t-: c1)3'1C l, ::f:ii�=*:vi�;� l t-:. r'td , � O) aJ! ll�Hi±v:�i:'§'�t�� 
5J i l*ffilfJ 2::' '*1,t,t l -Cfihh, --c0)1&1&HJ[![tJi!M;tJ!lt:tfHffU t l "C*:fJD lt-: .  

2. li=��@�Jll*l (1956 if 4 J=J 11 B --5  J=J 10 B) 
m 1 iX£TirtBJ!ltJR77 \G, � ;hGO)}(ii77; , 'J 1J }(t l-C-r51:WIM:c 2' G � C 2::' � VJ ,  **1Ht-Jts_ 

fVl l *l 2::' !fflM' Lt-:. L, 77, l�vi 4 J=J 1JJ'iIH: vi� < 1�*-t-: O)c, ±j 1J �= J: 0 -cw11tl 2::'fi0t-:. � 
O) g�O) }(O)i:xlHi, ::K fr:TI;t:77;1f v: *lU l i;-0 -c  �n 2::' * 11 v:�·w -z:: 2' -f, ffi1$Et-Jv: Ip < &n -c 
l i 5 i:k�c &J0t_:. l t_: 77;0-C}( fP]7s:0)��1D 2::' vi77\  VJ '  1- - L 17 - :7 O)�!l 2::' t VJ '  t�-c G 
:iJ 2::'-t�-c*1 l nv=:.-t0 J:  5 v=:.�:iJ Lt-: . fPJ�v:9E:�=*:O) n=DJ:v: t 0tcY)t-:.  --c0)*1! L*, J: 5 
� < ::Kfr:TI;:t77;1fv: § c0)11T.\it 2::' ti� l,  i t-:Wl ltiffrv: J: < ts_ L>tr  J: 5 v=:. ts_0t-: . 

3. �.g.�Jll*l (1956 � 5 J=J 1l B ,_,5 J=J 31 B ) 
� Jli �1L. !lr v:�vt0�ffi�f*ti�i'i--iJ ! l *iv: *:fJaO)t-: cY), *�* 'J 1J ( 3 ��) l:Hf,J,�=*: 'J 1J 0) 

2 it t ,  1) ;\=- 2::')'E;�}(t l -C, :7 ?  (!Kt\;!), :7 ?  (J:t;;(fl ), 7 / =i , -'E: :7  05!UI I), :i o , r 

'Y (flf:! J l l) 0) 7 m{O)}(Ru1&Jiiu[t��i;11t�� gi!J, *1t-tf!1f&, *llfflf EJ3-rJi!�O)�A 2::'�0t-: . .l[ JliuJ!lti 
c O)}( 'J 1J fifwv:� l -C vUJIJ:iJt C9i0t-tf!1i& : 1L.Jlit'*ii--Wllti=*:�1*f�"s-) v:�� 0 77;, n*ii--ID!ltit� 
71&v:�vt0�J::�;JIJBJ!ltJRO)t_: cY), ��1�tm�tJ )'H: 1htt�Ru.7](jtfi�O) 2 �77;*:JJa l t-: . 

4. **�Jll*l (1956 � 6 J=J 1 B ,...,7 J=J 15 B) 

,'c�}(O)li5.JUBJ! lttv: J: 1:J ' 1) ;\=-,  T ';J (fl§ JI I ) ,  :7 ? (rz,311 )  v;t F 7 1 / , -O)J'fu:ii( r - r - ) ,  

�( tJ 1 ) ,  ft( T 3 1 ) ,  Ruff .LI:: (7·· 7 - 1 Xvi 7')[., -)  O)� �  Cttt±AB�D v=:. J: 0-C § EB 
v=:.fw < J: 5 v=:.ts_0t-: .  *5 l 7Jvi± 'J 1) c&J0t-: cY)v=:.'�l:O)mi;-tJ:f:;�c 2' ts_ 1,., , 77:, m��Fat 

-t ts_ht.:>* 5 I O) �;f&E�Fai77:� l < 0) ut-: � t 77\ G, *§ � v=:. 5�Ht l t-: 4) 0) t }�j·Jh 0. 
AJ,iB: 1J "f ,  r '.1 (M) , I· .L, , 7 , (fil) ,  7 P ,  -'f: 7 (im) ,  :r' 1J - , r '.1 (�:L), :J 3 :,, (?Ji-), -'f: 7 (?gir) , 

:J "" ·:1 7 (i'U). 
B J,iB: 7 , (ltlC), 7 n (:¥ft) , v P (�:L) , rj; :r , ::f· P , 7 :,, 'J .  .--;;: ·:1 ;· , -'f: ::7 (�:L), 7 n Ci'U), 7 , (Jw.), 

;;: "" -;; 7 (*L) , 7 , (J:!:). 

5. lf*�Jll*l(wJ) (1956 � 7 J=J 16 B ,.._, 8 J=J 10 B) 
3f *O)'\:tlfil.J:�v: J: 0-cjtW(77:�:}� l, 1*n 0)1�ff77: § .ft0. --t o) t-:cY)!f.ITTi 4 �,....,, 6 �O)Ip. 

iWH: tJ l llf l, �e;Jl 2::'�� l -Cffilfi/iits_iJ! lti 2::' � vt t-:. ± v: 1- - 1-,. 17 - :7 0)��2::' vi 77 \  VJ , 1J :f- ,  

:7 ? (rz), r 'Y CM) t)j�0)}(77\ G9i::�:*:1�tm 2::'ff VJ t!.. -t � t �t::- ff'---::)t_:.  
± 'J 1J tJ jH:tt;JIJ�O)!m�Wllti]f[ 2::' i-1:0-C �t_: 77;, ]f[f:$:77:ljif,t- �-C-t-517' v - ;\=- 77: 2' 77 \-f, 

iJ! l rl v: vi &Ji VJ t}J*77:ts_ 77 \0t-:. 
6. ll*1*B� (1956 � 8 J=J 11 B --8 J=J 20 B ) 
,t�J:�O) t-: cY)W!lti 2'.' '*1 .11::. 
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7. Jl:f:�/ll*l(�) (1956 :1:j::: 8 J=j 21 B ,...,,9 J=j 5 B )  

'1:tlill.ll;J:t�E8 r§J v , ts: o6T�iifl'tts:Wl l*I � � vt , 1- - 1-,.. 17 - 7 O)�fit t %�::*:O)fvll** °2:' ,  t� < "F-lWd 

r:: ,i < 1'T�t-: .  

8. f.!k:f:�/ll*l (1956 :1:j::: 9 J=j 6 B ,_, 10 J=j 15 B )  

j<:O)W�il¥1J5E t ��tMfJfO)*s*7J•  G ,  m�<XfUl1jlJ f�l*1Jo::*:O){�tm � TgcO)Jffl I? �tt L ,  fdif 

�3:NH::: -jj � L ts: 17; G * 5 I jJ,  nrl )__jJ 0) ffi!'.Jffi °2:' �;t h ,�t-: .  
A.FJlE 10 AA CD 1J -t- (51:;�:k) , @7 j1 Of0 (51:;$:ki�rin), @ �  ,;; ;1 (51:;�:k11¥€rm), G):r' 1J - , ®$ :r--. 

@ 7  :./ =i ,  (J) ;1 1:1 (fU) , @ 1- .l, , ® !7 1:1 ,  @) ;1 ,  (ill) .  

B :J:ilE 10 Hil CD:r 'Y (;ftl1 )(5\:;�:;f�), (V :7 , (�X) (51:;w:-R:), @� 7' , G) � o (fU), @ ::f' o , @t ;1 U* ), 
(j)-'E ;l (;f:L) , @ :J J:I '  ® :/ -y ';I ;l (7tli-) ,  @) ;l , (J:I::) . 

9. ���/ll*l (1956 :1:j::: 10 J=j 10 B ,_,10 J=j 28 B ) 

� i3  I FJ l l*,r,JH:t-t5tv:::finn, i t-: 1timg:fl�v= J: �-c�� t Yir� t" 1rllITJE. -t � � �:k�t=1Jd-: n-c 

� ts: . -=c ::::. c: %�::*:{��O)BJJI*'* t 1- - L, 17 - 7 � � t h, �d-= o6 O)ff v ' fili l** �ffv  , ts:h ; G ,  :a-:*: °2:' 

�j!ffl O)j<:tffi v:::/\n t ,  ::*:f§:':E1'6K,®ilh � -i± t-: .  m�<X*7JO::K t L t  A:BlE 10 NJ{, B JilE 10 ifj{ 

O)m::*: c�-1l11±u v:::Jltffi 2 NJiO)iJJ::*: �1Jo_z ,  �it 22 NJi � r5E L t-: .  

10. ��1*B£i (1956 :1:j::: 10  J=J 29 B ,...,, 1 1  J=j 1 5  B )  

10 J=J 29 s m�<X*1Jo::*:O)m::*: 20 NJi � ::*:f§i v:::/\n t 1--�]¥: 1 i/iffii:::Uf�:i6�, �:flO) t-: o0  2 �' 

h ;fPJ* L tfffJ13 � 1.±l J£ L ,  11 J=J 3 B £?lfJJ i=�::*::$f�;Hx�)ffft§R v:::trJ :tf L t-: .  [l[ -t:> v::: r 7 ,;; 7 c: 

efJlr-¥NJiv::: ;iiu, l 1-5Z � ±&!ifJ'H:::1:ti -tt t ,  11 J=J 6 s v::: t�ii-O) ::*:i'f/3�v= � � o6 t-: .  

*ii- l±l�Jt:f&�:t!df G < Wi lt* 2:' '*' 11:: L '  J�-\jj<:0)�1/iirmJ[ � a-r i:® L ,  i t-: Qij;\.j<: O)!�� �fi�t-: .  

11. -.:����Jll*l (1956 :1:j::: 11 J=J 16  B ""11 J=j 30 B ) 

Jj{-\jjtO) i=J=t 77• G *'ft-: i :::  )t�::K 2:' �JJtt' 0 ::::_ t 2:' *MFs� O) El E8 t L ,  / -t ,;; 7 (Tfi%) , / D 

CtLr[J%) lttf? Jl,, °2:' {�tm::*: t L t-: .  i t-:*'rt-: i:::§Jl l*'*FfrA I? L ts: !filU[][::*: 5 NJi C _, � 7 ,  7 / ,  o :7 , 

_, ,  1- ,  ? -it) zttf 7 1 ,  7 ::z ,  i 'Y �;O)R�/\::*: � f�-jj::*:t:::1Jo_z ,  1- - L  17 - 7 O)�:!l � �t h ,� 

ts: . 

12. �:f:�Jll*l(M") (1956 ,::F 12 J=J 1 B ""12 J=J 28 B )  

Jj{W::*:i=J=t Jl:i6�0) ts:v ' ::K �:t lSFfr��v=�:® L ,  i t-=��O)-t5J"c: ts:v '::K�:t�x::*:fl'EJ.JJ:::� _z ,  

� §Ji l**m'i:::::t6'v ' c=i:11! L ts:;fi::*: t *1Tt-: i:::1Jo_z t-:f��::*: � t � -Ctl�;!tJIO)*iffrBtlfJll*i �fi�t� .  

/ -\'  ';I 7 (frJm) (5'c�::*:) ,  / D C1Lr[1Jt) (5'c�::*:{�:rt1) , ? -lj- (5'c�::*:{�,fm), ? ) l,,  (5'c�::*: 

(fiJmJ, / -v ';I 7 ( 1L r�JD 0) 16 ffil t � 1- ,  2 1-, -t" ?, 5' 7 0) i:IJ::*: 4 flJrn-r 20 NJ{ °2:' ± 1*i= L,  

*lUJ!IJ�:fJo::*: t L t  2 1- - L fim c: � 0 J: 5 i:::{f,1Jm L t� .  ;fi::KIJ;±#c: 2b 0 t-: o6, j- - L,..  17 -

7 °2:' ±1*i::: L ,  :t�[t0)* 5 1 1"F*t:t � vt t ,  j<:O)J£�ltcf#jJ O)Jt:�i::: L t-:1l :0-c�Jz t:::1"F* � 

'.Jffi1t L ts: . i t-:5'c�::*: t L -c / -'r ·;; 7 (fiJOC), / D C1Lr�t ) ,  ? )l,,,  7 -lj- °2:'f�v= 1'\J I I*�! L ts: . 



No. 4. 1 958] ( 1 87) 

13 . .iEi.l 1*H�1 ( 1956 1f. 12 JI 29 B ,_, 1957 {j:-: 1 [=J 3 B ) . 

14. �#Jj�Jll- (i:p) (1957 j'f::. 1 JI 4 B ,_, 2 J=J 20 B ) 
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:.t-f:*:0) / � 7 ,  7 '/ ,  o ::7 , ? -tr , / ,f- vi1*7J /! :x� l ,  7 1 , 7 7, ,  .:r. 'Y W.O)WlfA:*: t � < 

Wi l*��ffrt:::Jci: t h, JJHi!tf: t TficO) :tm < tllB-tt t tJ l l*�i 2:' fl--::) t� . -t O)*ei !§!bl B 0) 1�$�t= 1) 1) \ i'.} \  h 

G t', � -iX *:fJo:*: t= � t G ct6f: s I :1J 2:' ir, l ,  ,rut;z. h t :fi 1z t= � l t� . 1'ic1d , �J l l *t '*' +r 7,, vi Ht rif. 

� '  7 '/ v iXiJ±flJr1& -C -t h -f tL3'EC:: L t� .  

AJ,!IE :} -v ·;; 7 (5fU) ,  � ·· C*Lrµ;t) , J -, ( iG) ,  7 7, ,  7 1 , 7 J; (5fiJ) ,  Y .:i - , � � .  ," 'T ,  P ;l . 

B J,!IE , JL, ,  T 'Y (iUW;) , ;;' 3 './ ,  � ·· (Jll11:) ,  / , 7 ,  ;)' -\' '/ ;;, (itrµu ,  7 )J (i:L$;'t) , :r.. 'Y ,  -, -tr .  

j( 0) FJJ I [  �� 2:' fl 5 -E,  Hif {f::. 0) fjf ·� 1JH = �.,i -c e- tci: fJ \ "J t� :a-ffil 1) ;j:j ±thff] j( ,� 1f 'i�H;t 0) 7'- ;z ), 2:' 

fl\., ' ,  :*: @  gJ, t= --::) v , t t llir '@(W 2:' fl--::) t t·:B�YJWl / t:i:tl 2:' fl--::) t� . �1trlt�Y.vi1i:t.fufJ,  G 0) JB!it"it= J: --::)  

tc&r� l ,  t�n= * '/ 1) v i / �  F' ;t,,'¥f ; .::�  � tci: :JH· '.!t{ ') 1) WHit.JJ?l1tiLI:: § :fit.Jill 7 .:\=- t = 31 :i'J:-:�) w 

2:' �.rt.� l ,  i*�t= vi71'��11 t &) 0 � t 2:' 1nii.H:Z l t� . 

15. �#)]�.@-�HI- (1957 {f::. 2 J=J 21 B ,...., 3 f=J 3 B ) 

ti±mt= �vt 0 :*: '/  1J /l'JO) flJJ1 i= i1i� t ,  Ttco) ifil vJ �i;Bwil*�l 2:' :r='J-'J t.: . ,11Dt'HRa5J1JrJH= 0) � 0  

(*ti® Ef:! -=f E!G : �:!1JU;;;'EiRJ l l *�l:*:f�11f¥R'a·) .  

1) �no� c I ) ix'.'8'tm F 13 c:x r�Hf) 3 �, c:::J<:��Ui'J;;: , 7;' 111r .N-, 1&JtiIB1::t:E!rD 

C II )  WHJ!IJ{If)f �  O.fuif · ±fuJ:11.�Hf) 4 �r lA!Pf;z, 1:J=i 1K�t..=:, *!l® q:1-=.r-�G, �83 $R�J 

2) *:fJo:*: *'W. '/ 1J v i  12 !1l1/. t L ,  i*�fRf=i= a 1--2 !1l (7) * _;;� .:\=- - 2:' .9cJ'r-tt L cl) 0 .  ,J , 

� Y 1J v i  5 !1l.:Y! e- t L ,  *'W. '/ 1J O)TJilmll t tci: 0 .  

j( �Q '/ Y ;)' -v '/ 7 ( 5f !J ) , 7 -, ( Hi) , 1J .:i - , 7 7- , -, Jl, , 7 1 , / :: 7 , V P ( Jll1t) , -'" 1- , t:1 ;l , :)' -';' 

'/ ;;, ( ;ft) , 7 :J1 (51'/J ). (-:J::. 7, � - vJj1;% vt , Jl, ;'i:- f�m) 

3) flib�!�JI W: r11 · fli:! J l l fJJ 266 km. 

4) fjfJF:/jMm, *�� 370 kg, >'� F 7 1 / � - 3 � (200 kg) 

,J ,� 120 kg, >'� F' 7 1 / � - 2 � (150 kg) 

1Hit *'W. 570 kg, 1Hfi� 270 kg 

Bfrt 840 kg 

5) flib B ix Bt1f[I 32 :i'� 2 f=J 21 B J: vJ 3 f=J 3 El i -C 11 13 Fr39 (�lfj 61 �Fc19 ) 

16. �H1-1*H; (1957 �:f. 3 [=J 3 B ,....,, 3 J=J 15 B ) 

t[;;Bflil I *�u = J: 0 :*: 0) ml �J ·19< :f}[ 0) t� cl) 1�<1. 

17. �#)J�Jll-(fl) (1957 �:-: 3 J=J 16 El ,...., 4 J=J 22 B ) 

�:Mt��BtUl lf� v= J: -'J -C j(O)�O)fliJJjJ 2:' %1 0 � t fJ :-c  e-, ;j:.i_jtJ! t '/ 1J :*: t l t+5h!s-ibt e 

0 � t 1J):J1Hl 2' ht� .  l i'.7 \  l fll'.( Jz O)!!f!.Etli'.7 '- G ,  _;$:ifltJllJ i= t;!:Jmx�,( t L t  5--6 ER=fi:JJQ t v '  '5 � 

,J ,it ,mi t=?t� 2' tL, --t h v:: t t tci: -'J t rVl f�:!t[J'ifi· t t@,J , l t� .  � O) f� ct):*:O)* s ltJ 1 f *'4� J:  vJ t ,  �,� 
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1�tm�O):*: 'J 1J 0)1*fi::tt1;1trh;ll!� t ts:. 1'.J ,  -th 2:' ±1*v:: L t: iJ1l*i 2:"1'J"J /_:. 
18. **�JII� (1957 � 4 }I 22 B ,..., 7 }I 22 B ) 
± 'J 1J v:: J: G waJ:!lWll*I t 9i::�:*:�J!I!� 2:'1"1-'J t-: h;, )fs:iJVJllJt:: t;t:*:U::i!11Jo � hts:. v, -:. t h�M!I�1t 

L "':)"':) dl)"J-C, it-::*: r=i J}O) n t +5t t �;EiY) G h f_: 0) -C: , �mifl.1 2:' .±1* t L -CUI{O)&.Jll*lv:: 
A B C 

E F 

D 

A .  1 ftJ � straight arrangement 

B .  ffl .§l � coupled arrangement 

C. J.1� * :ffi!! Saghalien type 

D.  ,wJ � fan-shaped type 

E .  � 70 ,wJ M modified fan-shaped type 

F .  = 7. =f -'f: -W. Eskimo-type 

1'f� 3 � jt '/ Y co * § l�*1Jt::i't�l 

Fig. 3 .  Various types o f  arrangement of tow-lines. 
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t t" c6t:_. -f:: O)f& 7 J=.I 15 B 11 2:' t � -utw:L1Jt1H - ::: v :J: *a� < j]Um � tiJJ: 1.,,2::_ t !Jim:5£ !.., f:_ O)c, 

7 J=.1 22 B fv! l�;* q=t1!::, 7 J=.1 31 8 2:' -:b�--C ;fff��rJ! lMfFJr 2:' Mil l t:_. 1',�HJ!l*ir:J=t 1U&, j�J:J:Wil*iffl 

cO) �J°f*tJj�J:> t O)vi-t -"' --C I S JWtf:tn:: �:® L, tJi l*lffi·O) -t -"' --c v:J: s J=.I 3 s r:: tLiPJlrnO)::ft:* 

!ft¥Wrstt�t1tmimr:: s r e r@vf't:_ . 

��!itv:= i:!tWO) * 'J 'J (10 m'i:lil e )  O)t�l$vHJlfiltll: 350 kg --c 1 EI 20 km t �h--Cv' 0 77i ,  

;$:�Ji l *JRJWO)f��:t:*v :l:�,JH-'Jit�J!lm�H:::tfe --C, fl�i!: 370 kg c 11 B F1m:: 266 km 2:' 5E1i& L f:_ . 

it:: J: < �,� � ht:_ :it!t/mcL:t 1037 kg 2'.' fi� L --C;tff l t:_ . 1 B O)fflfJIEelJiH:l:, �O)�Jl&H:: 

J: � --C � L < � lfJIJi &) 0 77 i, �Mtv:= 20 km,....,30 km c &) 0. L IJ \  I_, *vt�lv 5 �F139 /JiJtlfeJtJl 

fflfJ�O)�JUlc, L f:_ 771� --C 1 �Fl39v:: 4 km IJ1·rlilll c Ji) 0. 1 �F139 0) 3 -t> 15 51v:l: 1*J5Jl!�Fl39 c 

2f> 0 1) \ G , 51::ff�J!vifrSJ 5 km, :JN:* 10 km cJi) 0 .  2=. h G O)JJ.U.lvt1lfj�000) * 'J 1J !It0) 

fflb t lt� L ctr L I:) R I., 'P.Uic' � < O)�frm 2:' �ll L --c t  t%f$ v:= Ji L --c I., '  ,Q t }is',:bh ,Q .  L 

;,j� lJJ: ;,ji G, �Iv 5 �Fs9 20 km O) * '/ 1J O)fjl!JfH;t , �, < t ,i) 1 El 8 �Fl39c 30 km,....,40 km 

O)ffl!Jn t :ff s �O) Tru·:t ;:z.n t 2:' El tw� t L --c , *1*.:t 0) t 0) 2:' a.� L, it:_ 'J 'J .&o<��fl 2:' c& R  

-t0�, �n-t-"' e t O) t �-;;t 0.  

* 'J 1J �_:) ��.,c O)ffuv::�1.,,--c v:J:EU:rJ.lv:= t+�-t 0 1J1, 1 .:¥· 1J 7-- ,  ; ;t,, r'J .:r. - ,  A r;  .:r. --r" '/ 0) 

�OOffi['P]�t v:= ;f-5 \; ' --c  1iJf1 L f:_M 2:' �t'.ff.1c& R L --c 1iffl L f:_ . *- '/ ') ii: §  I 0) %:rtv:J:m 3 [m v:= ffe-t J: 

3 v:=�lUz tJ::1Jii1J 1 Ji)01J 1 , �_;$:0) .iJl�M� �:<3'<1Lv:: 1 !fii---::5��e3i1J ·t 0 tt:t:Mc, j�OO�tc1-r:bh 

0 2 @�e3i1J 0)1§.:liMcv:l:tJ: v ' .  3<:f1$ ;,j�Gd/- 0 t ,  -}(O)ii: sln 2:' ·t O) i i  '/ 1J t::�t:_ ;;t 0 t:_ c6 t:: 

t:J: 1&�0):1J771-t <·· n--c 1.,, 0 771, tif��t::a:lil e -}(O)J&:JJ1J:;1:i1., , . M\i:�tMt:J: 1 :Y1JM bJ:§�MO) r=r 

Fs9Mc, i?-Hlfiv:= t ��v:= t J: 1.,,t�1;:t:�:af�O)McJi) 0. 

1) B rii':k (1944) : ;t/J:*}t f: -:? v • -C �t-!{S1JijlR[Z:'ff{5. 
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