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DESIGN OF SNOW-CAR FOR JAPANESE ANTARCTIC 

RESEARCH EXPEDITION 

Yukihisa USUKU* and Masayuki HOSOYA* 

Abstract 

This snow car is designed for the travel 

through the Antarctic inland. The main 

requirements for the design are as follows : 

1. Performance of the engine at high 

altitudes must be improved so that the car 

can climb up to 4, 000 m. 

2. Durability of components and parts 

at extremely low temperatures (about -60° C) 

must be ensured. 

3. The tractive force of the car must 

be strong enough to tow sleds which weigh 

more than 6 tons. 

4. The cabin must be of the cabover 

type and perfectly protected from blizzards. 

Since the car must be designed and con­

structed within a year, we decided to imp­

rove the Type 61 Snow Car currently in use 

by the Japan Ground Self Defence Force, 

so as to satisfy the above requirements. 

Before designing, we have studied and tested.' 

the performances of engine and turbocharg­

ers, selection of materials, durability of 

track plates and suspension springs and other­

parts. 

The car has about 8. 5 tons gross weight, 

0. 20 kg/cm2 ground contact pressure and' 

accommodates a crew of 3 men. The body 

is of a cabover type, and the cabin is equip-­

ped with heating apparatus, ventilators, 

beds, cooking apparatus and others. The· 

observation instruments and communication. 

equipments also can be installed in it. The 

car has a 140 PS diesel engine and can cruise· 

at a speed of about 5 km/h when towing 3, 

sleds weighing totally about 8 tons. 

The construction of the car will be com-· 

pleted at the end of January 1965, and then. 

the car will be tested in Hokkaido. 
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Table. 1. General data. 

Classification by usage Antarctic vehicle 

Type KD-60 

Overall length 5, 4 70 mm 

Overall width 
Overall height (take off roof deck 

baggage rail) 
Track width 

Length of ground contact 

Minimum road clearance 

Angle of approach 

Angle of departure 

Length of pintlehook center 

Weight of vehicle 

Standard pay load 

Gross weight 

Ground pressure 

Center of gravity (pay load) 
Longitudinal (in front from center 

of lenght ground) 
Above ground 

Transverse (to left center) 
-------------------

Maximum speed (paved road) 

// (on snow) 
,:, ( on snow traction of 

sledge) 
// ( on ice traction of 

, sledge) 
Rate of fuel consumption 

On snow traction of sledge 

On ice traction of sledge 

Hill climbing ability 

On snow traction of sledge 

On ice traction of sledge 

Traction ability 

Paved road 

On snow 

On ice 

Minimum turning radius 

Width of trench 

Vertical obstacle 

2,500 mm 

2,660 mm 

700mm 

3,000 mm 

340mm 

30 deg 

28 deg 

830mm 

8,000 kg 

500 kg (including crew 3) 

8,500 kg 

0. 20 kg/cm2 (pay load') 

64mm 

781 mm 

38mm 

30 km/h 

20 km/h 

14 km/h 

18 km/h 

1. 6 //km 

1. 4 //km 

7 deg 

5 deg 

3, 700 kg 

3,400 kg 

2,500 kg 

7,000 mm 

2,000 mm 

300 mm 
---------------·---�----------------�-----------·------�-------�--------------
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Model 
Type 

Type of combustion chamber 
Number of cylinders 
Piston bore 
Piston stroke 
Piston displacement 
Compression ratio 
Governed speed, minimum/maximum 
Air cleaner 
Supercharger 
Overall length 
Overall width 
Overall height 
Gross weight 
Rated output horsepower (normal ground) 

Fuel set of normal ground 
Fuel set of high ground 

Rated output torque (normal ground) 
Fuel set of normal ground 
Fuel set of high ground 

Compression pressure 

Fuel tanks 

Capacities of fuel tanks 

Radiator 

Capacities of cooling water (at radiator) 

Type 

Number of batteries 

Voltage 

Capacities 

Type 

Clutch facing, inside dia x outside dia 

DA-120 (Isuzu) 
Diesel engine 
Water cooled 
Valve in head type 
pre-chamber 

\ 100 mm 
130 mm 
6. 1261 
22: 1 
500 rpm/2, 400 rpm. 
dry type 
T0705-085 (AiReserch) 
1,156 mm 

698 mm 
1,140 mm 

605 kg 

140 PS/2, 400 rpm 

I 

105 PS/2, 400 rpm 

43 m kg/1, 800 rpm 
34 m kg/1, 800 rpm 
25 kg/cm2 at 200 rpm 

Spilt type 

150 l 

Fin-tubular type 

15 l 

8 DS 

2 

12V 

I 200 AH 

Dry single plate clutch 

260 x410 mm 

7 
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Type 
Speed change ratio 

Propeller shafts 
' c:: 

c.�.S Type 
ro E rn 
:.::: rn Speed change ratio 
-�@ 

;:l I-< 
<t! .... 

c::, 
0 
·.;:: � Type 

- u Cd 
Cd ::, Q) 

.:: "2 00 Final driven ratio 
� I-< 

"i: 
Q) 

Q) 
'"d� c:: Cd 
Cd I-< 

::r: ,.0 

Type 
Number of planetary-pinion 

Differential ratio 

Type 
Control system 
Brake lining, width x thickness 

Brake drum dia 

Type 
Control system 

Type 
Type of drive 

..... <l) 
Q) ;> Type �--u I-< o'"O 

1st 
2nd 

3rd 
4th 

top 
rev 

hight 
low 

Sprocket, I-< number of teeth x pitch 

Q) 
I-< <l) 
Q) ..c:: 

E :a :J:: -

'"d] c.s..c: 
� :J:: 

·;:: 
�-

�� o.. ..c:: 

:::i :J:: 

..!:<: u 

I 

I 

I 

Type 

Tire, outside dia 

Type 

Tire, outside dia 

Type 

Tire, outside dia 

Track 

Track plate, width X length 
--·-------� �-�--- ---·------�------- ---- --·--·---

I 

I 

I 

I 

J 

Syncromesh type 
6. 451 

3. 900 
2.273 
1. 408 

1. 000 
6. 110 

1 st and 2 nd propeller shafts 

Constant mesh gear 

1. 000 
1. 331 

Final driven bevel gear 

4. 86 

Double differentials 

3 set 

1. 90 

Wet- 3 shoe type 
Hand lever type 

100x6 mm 

320 mm 

Dry single type 
Hand lever type 

Full-track type 
Rear drive 

Semi-floating 

18x60 mm 

Double wheel, solid tire 

370mm 

Double wheel, solid tire 

480mm 

Double wheel, solid tire 

240mm 

Channel type 
High tension steel 
made with two line single 
link chain, center guide 
700 x104 mm 

-----

------------- ------ ·-·----- -------------
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gs 
·- Cl) rn ..... c:: rn 

Cl) >, c.. rn 
rn 

Frame 

rn 

Else 

Type 

Spring, diaxlenght 

Type 

Front window 

Side window 

Rear window 

Entrance door 

Emergency exit door 

Driver seat 

Crew seat 

Berth 

Heating system 

Ventilator 

Rear traction hook 

Fromt traction hook 

Capacities (refill) 

Wire rope, dia x length 

1. Lighting system 

Torsion bar, independent 
suspension 

38 xl, 020 mm 

Semi closed type 

Cab-over, skeleton construction 
body 

Fixed type, attached wind shield 

glass defroster 

Fixed wind glass, open type 

Fixed type 

Open type 

Open type 

Adjustable, folding, detachable 

type. 

Adjustable, folding, detachable 

type. 

Single crew seat : 1 

Two crews seat : 1 

Simplicity type 

Right : 1, Left : 2 

Hot water heater, 10, 000 kcal/h 

250 m3 /h 

Pintlehook type, attached spring 

Hook type 

2,500 kg 

12 mmx60 m 

Head lamp, tail lamp,. room lamp, pilot lamp. 

2. Instruments 

Speed meter, ammeter, oil pressure .gage9 oil heat indicator, fuel gage, 

water heat indicator. 

3. Accessories 

Wind shield wiper, back mirror, under mirror combination tools. 
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Fig. 2. Vehicle characteristic curve. 

Gross weight (vehicle) 8, 500 kg. 

Gross weight (sledge) 8, 550 kg. 
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Fi g. 3 .  En gin e cha ra cteri sti c cu rve. 

S ucti on temp. 20 ° C 

F uel set 1. 45 gr/h r. rpm .  I. (a t 2, 400 rpm) 

b. ist�i> 1 c1mu�J2I� 
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2 ��j!O);lj�J!��?Jtt�l--t � ;:_ c c L tc. . Rifr:fJ {:rdi*mtcv::. � �  , --c  vi Fig. 4 ��.O) ;:. c . 

c. ��3*�i> J: u 2 '.m�!W� 
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d. ���� 
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Fi g. 4 .  P ower tran smi ssi on di agram. 
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7 v - A : 7 v - A i i  flfmtJtH11Iilflz O)frf!flt�m c L, , vt ,.z, �n��r=-xi--t Q 5il!t, �Jrt-tl!:nt­

rr!J=#:O)rmt0-·11:�v=-�\, ,--cffi�i"" Q c c  t v=. , l*J�i"" Q �!Ml. !lvrbf�����O) f* ml. 0) t 

th, -tO)l*Jffiv=.Wr�#�� � fivt Q �f*mtv=. �\t , --c t Wcr,! Lt:. 'i t::. , %aUilitu*O)�,g-� 

�v! L--C ,  7 v - A  c }f[�v1. � 1v 1- �� c  Lt::.. 

•� : •�O)�'Hv=- � 0 Tvi, �$·11: c l*f±·lti:v=.m,��to\, , t::. .  •�vi =t- "" :1·:;t- - ... �m1 .. 

JljJ1f�m-e7'f.l*J;f:BZvi 7 1v � ,g-� c L. -tO)Fd1v=.i"J 40 mm O)Jf. � O)WT�ft�1'f:jJ\. L, f*Ull. 

•t.i'O) [AJJ::�vin�  0 t::. . i t::. ,  �vi 2 Jijf '7 :;z,, c L ,  M�v=. vi�\100. -r· 1 7 p :;z,, lj( - ��irt --c 

tf> Q . J*lmvi 3 i2i5t��vt. \, ,fn t MfiHfl;]�. 1Jr 9 t::.t::.df.ri"JfJl§O) 1J 11 5 1 -:/  11,·t#m c L,. 

t!"6'viM£miO) t O)�tifflU v=. l .lffi:, tr:fflU �=- 2 .lffi:�vt. fiffl LfJ: \, ,!f#:vifflUnv=.fJr � t::.t::.df. -e 

� Q J: 5 v=. Lt::. .  !1lwviillll.71'A c L ,  ���iJJ!J=#:vi-tO),tiP71'v=- J: 9 ,  f�.rl:!J=#:vi�!Ml=f�� 

ave J: � JJn� L --c , �l*JW:m�rrtJ: ? .  i t::. , mlMJO)�aiJJ!f#:vc ti=ff.!Wv=. J: -?  --cW!Ml,ti� 

J,kO)fJn� �frh: 5 .  fj��wlvi5!1fi!Jjj_Jffil.A-C' , •�Mnb� G s&J\. L ,  •�ti1n=.tj� l£--t 0-

J: 5 v=. L --C cf> Q .  -tO)f&lf[�l*Jv=.m*Fli"" Q�f*W, e:· - ::i Y ,  r '7 Y -;.,,  - ... � - , � "" 1  i:t 

'/' -:/ , •�•tt. �Amrr��mM--t Qw, ��"6'���vtt::. .  
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!Mlft� jjffi 0) lliJ � c 1%hnv=. J: 9 �J;t{ij c ti� i c co Q ;: c i'J� -C' � f.::_ . LiJ �  L, ;: O)� J::J'![� 

�*'1'1:i'l!§��:5t:5tv=-ri1infEi"" Q t  O) vc%@ti"" Q f::.thv=. vi, 4-1i�tWlH@: v=.to\t ,--cfrtJ: 5 �.�*a 

*K J: Q ��. �K�mK�vt Q�m�MK�� < ������ c--to .  
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