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Fig. 1. Atlantis II Fig. 2. Pioneer
Woods Hole Oceanographic Institution, U.S.A., US. Coast & Geodetic Survey, US.A.,
LOA 210ft, Displacement 1450 ton, Cruising LOA 311.5 ft, Displacemt 2600 ton, Max. Cruising
speed 12 knots, Crew 28, Researcher 25. speed 18.5 knots, Crew+Researcher 118.

Fig. 3. HE&R
#UKR REREE, B Fig. 4. Floating Instrument Platform (FLIP),
LOA 94.6m, G.T. 3225.5, Max. Speed 15.84 Scripps  Institution  of Oceanography,
knots, Cruising Speed 12.67, Crew 35, Researcher US.A.

32.



130

Table 1. #REE FEBEEMREFTRN (19674 FHID)
- 2 7K 7 éi(Ton) ‘
z % | 500|501 1001 1001 |3001 4001 5001 6001 [7001~J10,000 4 | T AT
LUF |~1000 N2000;~3000|~4000 ~50001~6000‘~7000 10,000 LAk 1 ol |

Argentina 1 4 2 1 1 } : | 9
Australia 1 1 1 ; 5 8
Bahamas | 2 2
Belgium 2 2
Bermuda 1 1
China(Nationalist) 1 2 1 4
China(Communist) 2 2
Congo ‘ l 1 1
Cuba 1 1 1 2
Denmark 1 1 1 1 1 3 0
Brazil 3 1 3 1 ‘ 2 16
Bulgaria ~ 1 1
Canada 4 1 6 1 1 1 ; 2 16
Chile 1 1 r 2
Feé;a;lm I::;ublic of 7 5 I 15 .
Finland ! 1 | ! 1
France 4 4 1 “‘ L6 ‘ 15
G%gl:ur% ]liZemocratlc 9 1 g 6
Greece 3 ] I 3
Greenland 1 ‘ 1
Honkong 1 | 1
Iceland 1 1
India 2 1 i 4 7
Indonesia [ 1 1 i i 2
Irland , 1 1
Israel 1

Italy 1 1 1 4 7
Japan 70 57 2| 2 12 28
Korea (3 : 3
Madagascar : 1 ; 1
Mexico i 1 1
Monaco } % 1 1

\
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| EUF - 1000i~2000,~3000|~4000,~ 5000~ 6000) N7000i10, OOO\ ok | ! i

Morceco 1 | i i 1
Netherland 7 ! ) 4 i ; \[ 1 12
New Caledonia | ' t { 1 1
New Zealand 1 1 | ' | 2 4
Norway 701 1 | 9
Pakistan 2 b2 4
Peru \l 1 1
Philipines ! [ 1
Poland 6 1 | ' | 1 8
Portugal 5 2 1 1 “ 9
Senegal 1 1
Spain 2 4 6
Sweden 12 1 1 | 14
Turkey 1 - 1 3 5
Union of South Africay 4 | 3 7
U.S.A. 98 | 24 | 16 | 15 5 2 1 2129 1 122
U.S.S.R. 12 13 7 3 1 2 2 1 40 81
Uni ed Arab Republic : | 1 1
Uni ed Kingdom 12 4 6 1 8 31
Urguay 1 | 1
Venezuela 2 “ ! 3 3
Vietnam " 1 f L
Yugoslavia 3 i 3
Zanzibar 1 }» ' 1

?
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Fig. 10. Underwater camera unit Fig. 11.

Plankton net
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Fig. 15. A Spectrum of Research Submersibles
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Table 3. 3ol HF&ay2 WEMAHEKEE

<HARACTERISTICS OF SOME SUBMERSIBLES THAT HAVE BEEN USED FOR RESEARCH.
ABBREVIATION: KT, KNOT

Crew/

Name and date Operating Propulsion Length Weight in passen- Pa{{}lﬁad
of completion depth (ft) endurance ft) air (Ib) gers :
Reyaolds International Tre.
Aluminaut 1965 15,000% 32 hr at 2.5 kt Al 146,400 3/4 8,000
ONR, Woods Hole Oceanographic Iastitution
Alvin 1965 6,000 8hrat1.6kt 22 29,200 1/2 960
American Submarine Co,
Sportsman 300 1851 300 3 hr at 3 kt 2 2,000 2 450
Sportsman 600 1963 600 6 hr at 3 kt 13 3,500 2 750
University of Pennsylvania
Ashera 1964 603 10 hr at 1 k¢ 17 3,650 /1 175
Lear Siegler Ince. .
Benthos V 1963 600 2 hrat 2 kt 11.3 4,200 1/1 400
Nuaval Ordnance Test Station
Deep Jeep 1964 2,000 4 hr at 2 kt 10 8,000 1/1 200
Lockheed Alrcraft Corparation
Deep Quest 1987 8,000 24 hrat 2 kt 47) 116,480 242 3,400
Westinghouse Electric Corp.
Deep Star 4000 196¢ 4,000 5-10 br at 1 kt 18 ) 18,534 1/2 820
Marine Technelogy Inc. V
Paulo I 1957 600 10 hr at 3 kt 13.5 6,025 1/1 480
Perry Submarine Builders, Inc, and Ocean Systems Inc, »
PC3-A 1962 300 8 hr at 2 kt 19 5,325 1/1 756
PC3-B 1964 600 10 hy at 1.25 kt 22 6,050 1/1 500
Deep Diver PL4 1967 1,850 15 hrat 1 kt 22 16,500 1/3 1,200
General Dynamics Corp./Electric Boat Co.
Star 11 1966 600 8 hr at 1 kt 17.8 9,400 1/1 250
Star 117 1965 2,000 4 hrat 3kt 24.5 20,000 1/1 1,000
Hydro Tech. Co.
Submaray 1961 300 5-6 hr at is.f 13.6 3,200 1/1 150
U. S. Naval Ordnance Test Station COMSUBPAC
Trieste Il 1965 20,000 5 hr at 2 kt 67 440,000% 1/1 20,000
Submanaut Enterprises
Submanaut§ 1959 300 20 hr at 3 kt 43 100,000 2/4 4,500

* Design depth. t Intermittent speed. | Displacement. § No research work.
(Henry A. Arnold, “Manned Submersibles for Research,” Science, October 6, 1967, Vol. 158, No. 3797, pages 81-95.)
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Table 5. WRERH {LBRST MM KK

Composition, % (maximum unless otherwiss stated) Suength, Psi Modulus of Elasticity,
Stool Tensile | Tonsiio ﬁ:ﬂ m;’:m’ A::;Jo:j:‘% lr';:;? m Density

¢c |wmie|s| s Noloeo [ Mo [l Y oy G} A by v an i Yewon“l:cma'zsﬁm
"o 18 g.:gm 0025} 0035 :‘32" g.ggu {ﬁ” gg‘gu 002 [op2 {os| — [ = | ~ | foxn| mso ® SR ELEE T ‘ " o8
HYioo 0.20 Sgh 0.025 | 0.025 3:;:«: g};u mw g'gln 00z |002 1025| -~ - — 1 100,000 { 195,700 ® 9 R l o oz
Wi 012 gﬁu asio | osio| 0201 ggw b g{gu R I L t; 5: :"l; z“ | :; :j:
#PI4-20 E‘Z'“ oo 001 810} 0010 | 801 :ﬁi"’ mm - g:g:m - :g;u — | 19,200 | 130,000 | 19,000 ‘3 E 1;’7 33': -
W4z [0t 010te og10 | 2010|035 ;ﬁm gggla gggtn - gﬁu - i:h — | 185000 | 175,000 | 185,000 15 i ZC::‘; Z; ’s'x o;;

3 7 2
.uﬂ;‘]s;.. cer [owm  |comwioon)ole :;g«a Lo~ | - | - :_‘:" :gghi 195,001 | 150,000 | 21,00

Properties 3:¢ misimyms tor 1in. thick plates,
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Table 6. {{Fay kBl H§l

Pressura Hull
Qperating Thick- Yield |Membrene Stress
Depth | Diameter § ness Strength | at Operctiooal
Builder or Operalor (] Giny [i5) Material (s} ‘Depth (ksi)

Star3 Electric Boat 2000 55 0.5 Hy-100 steel 10 2
Deepstar 4000 | Westinghouse Electric 4000 6.5 1.2 Hy-80 ste! 80 2.5
Alvinl Litton Industries & Woods 6000 7 1.33 | Hy-100 steel 100 41

Oceanographic Institution
Deep Quest Lockheed Missiles & Space 6000 7 0.395 | maraging steel 175 &2
Dowb GM Defense Research Laboratories 6500 § 7.67 | 0.915] Hy-100 steel 120 6
Aluminaut “General Dynamics & Reynoids 15,000 3 5.5 7079-Ts 60 Y

Netals aluminum
Trieste 2 U. S. Navy 20,000 7 35 Ni-Cr-Mo steel 120 28
Archimede French Navy ) 36,00 | 7.87 | 5.3 | NiCrMostesl | 120 )

{forged)

*In spherlcal head.
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