
26 

Antarctic Snow Vehicle 

Masayuki HosovA* 

Abstract: This paper describes the characteristics of the antarctic snow 
vehide, domestic market of the snow vehicle, changes and the present situation 
of the snow vehicle after the establishment of the antarctic station and some 
problems of the antarctic snow vehicle. Japanese Antarctic Research Expedition 
is presently equipped with three types of snow vehicle, SM50S, SM40S and 
SM20S. These snow vehicles are used in the inland trips and sea ice exploring, 
in transportation of cargo to inland station, as well as to Syowa Station and 
its outskirts. 
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Fig. 1. Ground pressure of the snow vehicle. 
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"i L 1.,, ii:, 1N:©l:ffi�tJ: Fi:r9�il:� 1., '· ��v::.ttl:$l!ii�O) tct 1., 'Afi�:1J'AO) i O) ·-ett, fi� 

W£ 700kg tJr, �fmi'f13j� 750mm Urb;�3·C�0. f.t�. ���::::.fbJ!ii.M.mbo J: 5 l1c. 
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���A9�1�:toiu«:1:���cO)�fflvci0--c�rr�•:toiumifJ�•O)�ifJ·�� 
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3. 1. ffi�lr..t.$©Jfi!I c!:: Jjl� 

ffiti� J:$v:t� 1 11:::.�-t i ? vc, 1956 �vc ffiffifl�,J�Mt'd:J 0 vc� L, ����. &ll!Un7(fi 

vcftffi-t0 t::.'d:>, ffiffifflvuJ,�J§ Lt.:.��ffl KC20 ��J:$ (�ll{flJ:JT -1 - � JL,.::c. / :-_;, /m= 

txO) KD20 �'a:'ffil.,,f::. c:.. ct S0) ��llHIJ�:i=t!HC�'bJ6A,f�O)iJ;:l&w··c c:.. 0) KC20 ��J: 

$vi., tJ.1& 1974 i¥- 'i ·-c�ia9 2-3 �f '"".)fifl� L, fiJ�O),ftffl § s"Ja-�ftt L t::..ltf'/J., �immlill 

O)*ftffl vc t $� L t::..iJ;, 00 l*Jm��� c ttr,!ii1ti�O)���§l:�--Cffif$:O)� 1:$'h;1=.iittj:il1:: c 

t.r. 0 t::..t::.'th, c:.. O)� J:if[O)f&m• c L --Clwffiff ffi 0) KC40 �� J:$vCf&tJ,m_{O))t;j"��m!i L, 

1975�iJ·Gw:tA,fflif[c L--CftfflLt::... LiJ•L, C:..O) KC40 ��J::$tiwmfr'/J;�{im0)]!� 
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Table 1. Changes in snow vehicle. 

1970 

KC20 (KD20) 

1980 1984 

1_ 
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---- -------- �-

!'i Iv 
I 

KC40S 
+--- - �----·------

SM40S 

t*J���-J5tffl. KD60 --------
-------------------------- -

t*J� 73
°

s t-{�tffl 
i 

SM50S --------

SM15S 
---·- -��--�-... 

SM20S ---- -----

•��v����anmmL. �ffiltc$���•tt��occtK�����•�•�L 

t..:.. SM40S ��mawJlP:f!c L"C!ffl3eL, 1981 ifiJ�f:::>{t\.,,fmcot..:... 

-"1i, l*J�Wlil1EM<rrwm� J:$ c L "( v-1, ma,Btt1l�1EM<fi�rr? t..:co 1963 :¥i1� G!fflJe 

�tmcot..:.. KD6o �� J:1f!ti�Jl:f)J-e, f})��� 1965 :¥t::.f3B;f!J�tlfH::.�iji6�. tJ.{�:¥ra, 2-J 

af"?��Lt..:. 1968-1969 :fft::.v:t�?ffil -60
°

C, �� 3 800m v::. ttt��¥e� L. ma,Btt 

1l�1EMcfiv::.mm L t..:tJ;, 1910 :¥tJ.l*n:.. .±.tJ:�lltttlf!�tJ� 73
°

s tJ.�tv::.ro!� � n .Q J: ? t::. tJ: 

,-:, t..:.. t..:2'1:>, lt�vffi OJ KD60 �� J:lf[ -c·vi �it:M<fiOJ 3W$iJ�� \.,, ? x. ft!HC.ffl �iJ; tJ: l.t, � 3* fJ:� 

J:lf[-c· t tf> IJ, �;©fiffi*a-t �fiffiv::. "? < � -c·, ;:. �� J:1f!vt1:.;£:�tj:l l1:: L, 1976 :¥ii\ G tt.3::.v::. 

tj:lffi.OJl*J��1t�§�cL"C, �ffiff��OJSM���J:}f[��;©Lt..:SM�S��J:}f[ 

�{t ? J: ? t::. tJ: '0 t..:. 

;:_ n G � 3:.jJ� J:lf[ C vi�IJ v::., 13B;f!J£jtf!OJ ��ltiJ\ G W)](J:OJ �1t1*fiv::.xt as L*��WJ 

"'tGt..:2'1:>��fflOJ SM15�, 1f�v::.fJ:-0"C SM20��J:}f[�1fa)j(t,;iun"Ctn1..,-c1..,,Q J:? 

t::.�;© L "C �-L "C 1.,, o. 

Lt..:..iJ;-0-C, �J:}f[OJ�,;l:kf.t, *2,3,4t::.1F-ti*J�*fiffl0J SM50S�, viA,fflOJ SM40S 

�i-o J: Umi?J<.J::otfi Jij OJ:SM20S �OJ 3 fiffi-c·n!t IJ ft -0 "Ct.., G. 

3. 2. mtli�J::11i©rJ:l�ma 

3. 2. 1. �mtt� 

�J:1f!OJ�illlxt�vt, nalfflmtl!t -so
0

c �mvc.::k� < �h-0"C < .Q. f3B;f!J£:L=tf!i:tdt£:L=tf! 

nam:to .i: azs*w>J<.J:�,J,:lrf<fitJ: c·vc.tse:.ffl-t-G ��vt, *xr�OJ Kc20 �. sM1ss ��J: 

• OJ � • -c· i §Jj G tJ \ t.r .i: ? t::., mi l*J fr� OJ -30- -3 s O c tc. :xt as -e � ;�>11: gg --c-t 5t '""(:· 25 1J , 
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Table 2. Antarctic snow vehicle, type SM20S. 

-----------

Manufacturer• Ohara Iron Works Co., Ltd. 

en 
C: 
0 

'in 
C: 

E 
0 

en 
.E 
·a; 
� 

(!) 

E '-

Overall length (mm) 
Overall width (mm) 
Overall height (mm) 
Ground contact length (mm) 

! Track width (mm) 

Weight (kg) 
j Crew 
· Payload (kg) 
I Gross weight (kg) 
I 

Ground pressure (kg/m2) 
(payload) 

3 935 
2160 
1 950 

2 040 
660 

1 860 
2 

150 
2 120 

0.08 
- ---------

Maximum speed (km/h) 
(paved way) 

Maximum speed (km/h) 
(on ice) 

Traverse speed (km/h) 
Maximum pulling load (t) 

Minimum turning radius (m) 
Climbing ability (degree) 
Width of trench (m) 
Vertical obstacle (m) 

-- ----- - . 

41 

35 
5-15 

1 

5.5 

30 

0.2 

'Model 

(I) Type c:: ·5o 
i 

�' 
Piston displacement (/) 

, Output horsepower 
rating fue !set at sea 
level (PS/rpm) 

Clutch 
Transmission 
Differentials 
Steering brake 
Driving system 
Track 
Road wheel 

Suspension system 

Frame 

Body 

31 

Isuzu C240 
diesel engine 

Water-cooled, 
4-cycle, 6-cylinder 

2.37 

74/3 800 

Dry, single plate 
Synchromesh type 
Double differentials 
Wet-3 shoe 
Full-track, rear drive 
Rubber belt type 
Pneumatic tire 
Rubber spring, inde-

pendent suspension 
Conventional type 
Cab-over engine type. 

floatable cabin 
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� 3 1¥Jffi.� J::$'. SM40S m! 
Table 3. Antarctic snow vehicle, type SM40S. 

Manufacturer i Ohara Iron Works Co., Ltd. Model 

Overall length (mm) 

Overall width (mm) 

Overall height (mm) 

Ground contact length (mm) 

Track width (mm) 

Weight (kg) 

Crew 

Payload (kg) 

Gross weight (kg) 

Ground pressure (kg/m2) 
(payload) 

Maximum speed (km/h) 
(paved way) 

Maximum speed (km/h) 
(on ice) 

Traverse speed (km/h) 

Maximum pulling load ( t) 

Minimum turning radius (rn) 

Climbing ability (degree) 

Width of trench (m) 

Vertical obstacle (m) 

4445 

2555 

2400 

2250 

710 

0 
C 

Type 
"tib 
� ! Piston displacement (/) 

Output horsepower 
rating fuel set at sea 
level (PS/rpm) 

3 500 Clutch 
4 

500 

4 000 

0.13 

45 

40 

5-20 

4.5 

6.3 

30 

1. 9 

0.6 

Transmission 

Differentials 

Steering brake 

Driving system 

Track 

Road wheel 

Suspension system 

Frame 

I Body 

i' 

Isuzu 6BD1 
diesel engine 

Water-cooled, 
4-cycle, 6-cylinder 

5.79 

145/3 200 

Dry, single plate 

Synchromesh type 

Double differentials 

Wet-3 shoe 

Full-track, rear drive 

Rubber belt type 

Pneumatic tire 

Rubber spring, inde-
pendent suspension 

Conventional type 

Cab-over engine type 
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� 4 ffi�� J::}j[ SM50S � 

Table 4. Antarctic snow vehicle, type SM SOS. 

Manufacturer Ohara Iron Works Co., Ltd. 

Overall length (mm) 5 310 
V) 

i Overall width (mm) C: 2850 0 

·v; 
Overall height (mm) 2870 C: 

Ground contact length (mm) 3000 
Q 

Track width (mm) 810 

Weigth (kg) 5 450 

rr, 
Crew 4 

E Payload (kg) 550 
.<U Gross weight (kg) 6000 :$'. 

Ground pressure (kg/m2) 
0. 12 (payload) 

Maximum speed (km/h) 
45 (paved way) 

Maximum speed (km/h) 
35 

Q (on ice) 
Traverse speed (km/h) 5-20 C<:i 

s Maximum pulling load (t) 7 
Minimum turning radius (m) 8 

Climbing ability (degree) 30 
Width of trench (m) 2.2 

Vertical obstacle (m) 0.6 

--- -------

Model 

Q) Type 
C: 

·eo 
C: Piston displacement (/) 

UJ 
1 Output horsepower 

rating fuel set at sea 
level (PS/rpm) 

Clutch 
Transmission 
Differentials 
Steering brake 
Driving system 
Track 
Road wheel 

Suspension system 

Frame 
Body 

33 

Isuzu 8PA1-NQR 
diesel engine 

Water-cooled, 
4-cycle, 8-cylinder 

9.97 

175/2800 

Dry, single plate 
Synchromesh type 
Double differentials 
Wet-3 shoe 
Full-track, rear drive 
Rubber belt type 
Pneumatic tire 
Rubber spring, inde-

pendent suspension 
Conventional type 
Cab-over engine type 
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