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Development of Archimedean Screw Tractor
Bhip & Ocean Project Headguarfers

Development of the Archimedean Screw Tractor (AST], a totally new type of vehicle for amphibian operation on
the jee sea, is described in this paper. The AST is characterized by a pair of eylindrical serow rotors attached to the
Bottom of the body, Tt can easily mave from on the water to on the ice surface and viee versa, and exhibits a remark-
able jcebreaking capability in case of need.

After being constructed on the basis of various basic model tests, the AST-001, the first manned-model, and the
AST-002, the second one, were field tested on the same basis on the ice sea off Hoklkaido in 1973 and 1980 respectively.
The AST-002 was further field tested as to its performance in free running and in towing three sleds and a hoverberge
in various jce conditions in Prudhee Bay, Alaska in 1981, These tests established the remarkable capabilities of AST
in various operating modes.

The ASTs can give excellont performance when they are used on the ice water for transportation of personnel and
goods, ice management by icebreaking, oil spill recovery, evacuation from arctic rigs, and miscellancous works such
az ice road construction, geophysical survey and oil boom deployment.
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Photo 1 Perlormance Tests of Archimadean Screws in
Ice Basin
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Photo 2 Five Types of Archimedean Screws for AST
Model
[AST EFAEEAS N a—0O=2)

Waight AST Model
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Fig. 1 Schematic Arrangement of AST Madel Tests
(AST =5 LNEOBIE)
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Photo 3 AST Model Tasts on lce at Saroma Lagoon
(REEFLFAEF (4OTH))

(27 HASHRIE~Y » & Aok EVLOR (15~30 M)
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4, ERMTOAEEFLICLSENEET A
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Table 1 Principal Particulars of AST-001 and AST-002
(AST-D0L FIF AST-00Z pEWM)
AST-001 AST-002
Number of Crew 2 5
Weight (1} 1.6 0.8 ]
Material Aluminim
Dimension (m) LxBxH 3.69%2,47%1.80 | 8.85%4.86x3.73
Deaft in Water {m) 0.48 0,80
On Iee Max. 4.8 Max. 6.0
Speed (kts) | ——— e C— ——— _——
| On Water Max. 3.1 Max. 4.3
Bollard On Iee i Eﬂx _1 8 Max. lf'_.ﬂ_
Pall () On Water Max. 0.3 Max. 1.0
Lot Breaking lee 'i"hil:knt.sa l:l;m:! 15 (Sea Ice) LI 40 {Sea Ice) -
Capabilisy Speed (kis) 2 3
Air-Cooled, 2.Cylinder, 4.Stroke, Air-Cooled, 12.Cylinder, 4-Stroke,
Engine g Gasoline Engine _l V;T:.-'pc'Dicsel Engine n_
M ps % Dsets 305 ps % 1 set
Transmiszion Hydrostatic Transmission and Chain Hydrostatic Transmission

Phote 5 AST-001 Breaking lce Sheet of 16-20cm Thick
(MFEE @ AST-001 B (50 15-20em))

fz. ASTO01 S#eREHE Table 1 mmT.
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HETERER S = a0 5 EEHREA R v R R TRl g
BEoHESROw = F EE—-LRCEBEE 45 ELED
HETs - L4 TES.
A, Mo e — sk 2 S0 AL s s
{ER+ 2.

(23

(3)

L4}

(5) AST00l SROFAFEN (e—Ftay Qhe—Hic
ERYsBE Wie—r:Br bOMTRLAN @
(Wer)) i lm 27072 bR EBRCTHRE, R
O LSRR LS.

(6) Yr—FRELhiB i B L EfrTSL2CR
TR M o P T e T

1980 4E 7 FI, AST.001 SRk, SdycoEriEh it s

feb PR FRIET, FHEs Dk Kilo~Feigie, Wi
1981 4 8 Rk, Dbl e <o BT F A FRFYy, BERE
HIASRYE L3E R4 5 X 5 i T, ek, MMGiERgsL
TE Do AR ERTE.

6. TAIEME AST-002 Bctodtsdi- 74—RLEFA
1-.

FIioBE S E, Ay AST-002 24, 19805E1 HY
HTFERENCHELLA, ERZs AED, Bt 0.8, =20
—p—#8 6.91m, =¥ ¥y W05PSx1E, AARALTERG
kts, . ETHek 4.3k, AT AGIHEAET 10t OEEAEL
2TV, FPF o FMEESELTAS Y a—m—u, WHEHO=
FFe b, BUE s VAR DGR TESEEL 2TV B,
BHERIE -~ FERET o# FFvRI+ e BHLT
wh, EHOEMEE Table 1 T,

L0802 F, ool v LR s A AR O L T R T -
Pz, FokEoibilie Photo 8 @F. 7 o—a FF R FIEERI
o ArlCiiat, 207 R MO ERE KT

(1) KETOHEF=F7aill) 1t &, 0L E0e -2

i 80rpm TH D,
(2) KETODRKFASINRE 100 T, Fr—pehidis
e F=FRFASFET AR R DEIL .

(3) Akt SEBE~OEVESRDE, K BO~150em, X

iz 0em ORTOBIARBICHLT, F UL 20° LA,
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Photo 8 AST-002 Being Reassembled at Mombetsu
(WA Ry AST-002 & (Br%))

Photo 7 AST-002 Running on Pack Ice near Mombetsu
(AR ERT AST-M2 F (REHE)

b=k 5% CLM TR S Bl s,
(4) WokrsET T2 F 2y, KB W30 em, [HE 20~
A00 m® BRI o L s a7 L, AST
O TS REN, TaESE ML, ETIRE
d0cm M EOFTRE BSRVENE EETL, SRk
UG RT TR ER R S v Sk E, R LT
T EL22ET L. Efior—sdEaTwdk
O - Bt Lo TH O r— 2 Firkdizii b s
CELELHRD, FOLEDE— AL, R TER 30°
o

LR ElEddoliikirn J0° iMTH o . XK

MesERT S AST-002 ZRnihre Photo 7 =i,
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e

7. AST-002 BRI LZITAE—=S 74—=LETZA
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St THE S Vo Ak (SOHIO) il 7 a0 70 F—
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(1) HWE 20t &k —si—si—27 ACT-100 23 Ty 3kts
TIHABTE . FoiiT-2 Photo 8 Z&iT.
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ThaaoBIRE 0t Chat. TOMTE Photo 9
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Photo 8 AST-002 Towing a Hoverbarge Weaighing About
200 tons in Prudhoe Bay
[(R=rlm i = LR AS|F D ASTAO02 & (T F=rq))

Photo 8 AST-002 Towing Threa Sleds Waeighing Abaut
70 tons in Prudhoo Bay
(R T by EFAITS ASTO0Z & (Fu F—mq))

Photo 10 Steel Blade Bolted to Aluminum Alley Founda-
tion
(A0 FEHIFRET L= F)
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Fig. 2 Artist's Impression of AST-Evacuation Vehicle
(AST EEEECEER)
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Icebreaking Sightseeing Vessel GARINKO-GO 2
—A New Type Archimedean Screw lcebreaker—

Yasnwhire HARITA, Moriyase OHTA

“Garinko-go 2" is a new type icebreaking vessel with Archimedean cylindrical screw-rotors at the bow as a means for breaking ice floes,

and has such features as larger icebreaking capability as compared with conventional ones

In the ice sea, by rotating the icebreaking

rotors, spiral blades arranged around them dig into ice surfaces, and thus, their rotational moticn enables the veszel to move abead while
breaking ice, This vessel can break 0.4 m-thick ice floes at a speed of 2 knots, and maximum breakable ioe thickness is about 0.6 m.
Main particulars of this vessel are as follow : 150 gross tons, length overall 35 m, width 7 m, depth 2.7 m, draft 1.9 m, 195 passengers, and
crusing speed 10 knots,  Two Archimedean cylindrical sceew-rotors are driven by hydraolic motors with a 500 ps diese] engine.
This vessel was built in October 1996 {or {ull-fledged commereial navigation to succeed her predecessor “Gafinko.go” which had bees in
operation since 1987 until 1996, and then put into operation in February 1997 off the Monbetsu coast in the Sea of Okhotsk to where lots

of joe floes drift from Siberia.
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