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Kenji Ishizawa

;

: Inland traverses conducted by the Japanese Antarctic Research Expedi-

tion (JARE) and the other countries (USA, France and Germany) are reviewed. The

performances such as weight, traction force, speed and fuel consumption of the trac-

tors and snow vehicles are compared. The usage of various types of sledges is ex-

amined and driving operation on soft snow surface is also described. Furthermore the

method of camping is explained. Finally, a new traverse system that JARE has to

study and develop is discussed. The author proposes a basic transportation system for

the future, incorporating the technology used by other countries.
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SM D PL
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SM

D PL- A

S

t

Table . Comparison of SM type snow vehicle and D PL tractor.

Fig. . SM type snow vehicles.
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D PL- A

GPS

: km S

S -A

SM

: S

Fig. . Transportation to Dome Fuji Station by Komatsu D PL- A.
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D PL- A S

kg

kg t SM

t

. km . km SM

Fig. . Assembly operation of Komatsu D PL- A at S point.
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Fig. . t wooden sledge.
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t

t

Fig. . Bogy type sledge.

Fig. . Shock loading when a t wooden

Fig. . Pivot system for bridging an irregular snow surface. sledge hurdles sastrugi.

Fig. . Traction operation for t wooden sledges on a decline.
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t

t

Fig. . Connecting t wooden sledges.

Table . Performances of some sledges.

Fig. . Ruts by t wooden sledges on a soft snow surface area.
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hPa
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LC
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shear zone

Leverett km

Lever .,

. t
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Fig. . South Pole traverse route from McMurdo station.
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Lever .

South Pole Traverse

Proof-of-Concept Project nd Oversnow Mobility Workshop

Table . Weights and overall dimensions of second year-traverse ( ) vehicles.

et al

Fig. . Tractors used for South Pole traverse (from Lever et al. ( )).
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ISO from report on the nd oversnow mobility workshop

March , , Denver, Co.

Caterpillar D R-LGP:

Caterpillar Challenger w Fassi :

Kress KT- : Challenger

Case STX -Quadrac:

ISO ft :

D R-

LGP ISO

ft Case Challenger

ISO ft k

Fig. . ISO container sledge. (from report on the nd oversnow mobility workshop

March , , Denver, Co)
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from report on the nd oversnow

mobility workshop March , , Denver, Co.

Ultra high molecule weight polyethylene: UHMWPE

Kress KTT KTD

Dolly k PB

Lever .,

ISO ft k

Challenger Kress Case Case

km h

Fig. . Grooming by drag pipe or chain. (from report on the nd oversnow

mobility workshop March , , Denver, Co.)
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Wright,

ISO ft . m

. m

cm . cm

cm

ISO ft

ISO ft

Table . Weight of the third year- traverse ( ) vehicles.
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cm ft . cm

ft

. cm, cm,

kg . kPa . kPa

. cm cm

. cm

Cold Regions Research and Engineering Laboratory: CRREL

spreader bar

CRREL PB

LT

LT LT D R LT LT

LT

Fig. . Fuel tank sled skis, new / -elliptical nose (left), and old nose (right).
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from report on the nd oversnow

mobility workshop March , , Denver, Co.

. km h

. km h

Fig. . Spreader bar system for preventing overlap of ruts. (from report on the nd oversnow mobility

workshop March , , Denver, Co.)

Fig. . Year ( ) launch configuration.
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D R-LGP km h

. . km h

. km h .

km h

AN-

Catapillar Case

Case

Challenger w Fassi

PB PB

LC ft m .

km kt . m s

Raytheon

E

Table . Fuel consumption on the third year-traverse ( ).
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W HF

W VHF

W VHF

Skyway

: cm

. t

:

m

CRREL :

:

Fig. . A m-radius circle for camp safty.
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PB

COMNAP the Council of Managers of National Antarctic Programs

Drucker .,

PB

Partek m kg, m kg

Fig. . Grooming using a spread bar.

Fig. . Utilization of recovery skis. A PB towed backwards on recovery skies for

saving fuel consumption (left), Snowmobiles lashed on a container (right).
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PB ft

V

CEC-L- -A-

ISO ft ft

C C C m

ft

Table . Performances of snow vehicles used by the German Antarctic Expedition.

Fig. . PB snow vehicle and ft container sledge.
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Lehmann ft . . t, t

Fig. . ft container sledge (Lehmann). weight: . . t, payload t

Fig. . Configuration of German traverse.
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Lehmann Maschinenbau GmbH

km m

t km, km

. m m

DC V V

kg

m . m

. m

COMNAP Godon and Cucinotta,

km C t,

t t

Catapillar D

PB

Caterpillar Challenger X

kPa, kW,
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Caterpillar Challenger x series

PB

http: //www.gdargaud.net/Antarctica/Traverse.html

kg, km h, km h

km

PB

PB PB kW

kg kPa

Fig. . Caterpillar Challenger x series by French party.

Fig. . Grooming operation by PB snow vehicle of the route to Concordia Station.

(from http: //www.gdargaud.net/Antarctica/Traverse.html)
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Fig. . kl fuel tank sledge of French party.
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Fig. . kl fuel tank sledge of French party.
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NET

C

Fig. . Rubber crawler trailer of French party.

Fig. . Living module of French party.
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Fig. . Energy module.
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http: //www.gdargaud.net/Antarctica/Traverse.html

C

M

HF VHF km

GPS kW

V, Hz

km Prudhomme

m m

m t

Fig. . A tractor with projectors.

(from http: //www.gdargaud.net/Antarctica/Traverse.html)
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t

t

Challenger

km h

km h SM

Fig. . Grooming of route, Tractor with a plow (left), trace after sledges’ passing (right)
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Fig. . A big tractor.
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t t

ft

:

:

Fig. . Australian t sledge (sledge weight: t)

Fig. . A ft container sledge.
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a b

: ft

:

:

:

SM

Fig. . (a) Cars heated at car park, McMurdo Station (top), (b) Snow vehicles

heated at camp site by French party (below).
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Fig. . Annual amount of radiation in the Antarctic.
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