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Study on the Deep Sea Camera Installed in Submersible Glass Spheres

Mutsuo Hattori” 2, Jun Hashimoto*?, Kaoru Natori" 2

Two types of the submersible glass spheres were tested in the high pressure test tank of JAMSTEC.
They were JE-36-32 (O. Dia.: 36 c¢m, L Dia.: 32 cm, Weight: 16 kg, Net Buoyancy: 8kg) and JE-36-33
(0. Dia.: 36 cm, L. Dia.: 33 cm, Weight: 12.5 kg, Net Buoyancy: 12.5 kg). Pressure tests were carried out
in 3 manners as follows. 1) Increasing pressure test for 1,007 kg/cm?, 2) After increasing pressure to
680 kg/cm?, 19 cycles of pressure tests were taken mto practlce changmg pressure from zero to 300
kg/cm? at 0.09 CPM, 3) After increasing pressure to 670 kg/cm?, 6 cycles of pressure tests were carried
out, changing pressure from zero to 650 kg/cm? at 0.12 CPM. At the tests of 1) and 2), all spheres were
safely recovered having no signs of breakage or hydraullc fractunng In the case of the test 3), all spheres
were broken down at the sixth loading of pressure.

The deep sea camera installed in the glass sphere was equipped on the frame of the deep sea TV, and
was sunk down to the depths between 1,000 m to 1,470 m, for about 10 times at Sagami Bay, and to the

depths of 6,200 m for about 7 times at NE of the Bonin Islands, and took pictures. |
Trialy manufactured prototype free-fall camera was also tested in the depths of 600~800 m at Bay

Sagami, and successfully took pictures of deep sea fishes.
The paper also describes on the test of a prototype magnet couphng thruster (DC 50W, Submersible
limit 700 m) for propel the camera above mentioned.
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5. ¥ Rw bhosTU Vv TZIGALLE
AS5REY

! |




X5 RIDBIEEIT->T0 BEDOHNERIZ 52 4
DA, XIZEWNA —H —~OBWEMKEEIZ, B,
BN OE» S ARAIEETH B ¥ L, MBIk
T HHICLU -, BEGmDH 7 REKAE1~2 /
v N THEET S T EDHEET, mEo X L,
B SOKIROEET 3NENL WD REEERIC
ETHD, ZMTHEIENLS, FiRO=7 % v
PO TN Y TDIBRAAEZ 2BFELI. Th
IBHE6 D~ 7%y POHBAEMRERZRENTTT
EIAMiIRS ¥, E@HE L CHEZRALDOE -4
—DEERE 7 RFIIEET D EDTH S,

M HERE U CTRIERETH DRMISEL S H T
ZAD V) VT —A2REBEICER LS, REadic
ODUENDBFRELIZ-DT NV IEALICEFL -,
CDOEEDIDRE VY, REBRDMEKZEK
WARNT AR TSGR DEE O 1 SRIERITH 3D T,
ERI~D T — 4 2183 - DS, WTERE
2 To770 UIFE—9—, X524 DEBAET,

EER

i 77 50w (D. C)
ERE kv 1.22kg * cm
TE & [alER L 4,000 rpm
@ b vy 7.3kg * cm
TR 5 Y4
By 7Y VT
EW bV 1.22 X 9 = 11kg * cm
st 7 7.3 X 9 = 66kg * cm
RE #& O] B L 4,000 X Y% = 444 rpm
N & 1106 X 22 mm
Rat¥F v 7 10mn (20mm TEF)
K 6
WEFR: &@/1IT7T/VI=9L58AT7075—T6
72 % 177 mm
2 A 8.5 mm
s = 170 mm
= Bk 20 mm
JE =R 15 mm
Tux7 ; Tiges? ACTAF
=) % 266 mm
E oy F 158 mm
= 3 3

MEREEEER 4 CTEREFOMERF 630 m&EE S
B, KBET00m % CghicHT UNEHE R L
fzo BEBICIZOY v /A2 ER LiESRAEE FE
LOBETERZRTFVVRFr» v F 7Yy 7 28%A2E

FH, ZEOEMBICBEHEHAD Smeé ONRE25HT,
IFTFEFINY MR CRE) OF5 ZBRA 2 %
78 2FEHLI, IMERBLT 70X I5DERIC
X, 75 LBEAET- 1, WERICEHOEME
OHEFRHDOR =BT 12185 7 7 LAMBEALT - 1255,
C DAL 3G MIIERICEL, BEHADa X7
g L IEOTHEBTIBNTE I, KBER
Lic= 02 F w7097 7id, EEFEBEERD -
xit, BUEICL 35D Th 5, RETEDOF v v 7
F10m & U 7228, EROEEICL D ERBIF »
v 7720mER Lz,

fEFEAERIE, v 9 —DEKIET —vicB »
THRTIT -7 FHHERPORRKAER - 41TR
T, Thid, 28meé D FRP/N4 7% TEREICK

EE4 HERPpoBMKXLA S

Immersion way of test pieces

3, HEBITA A 8K, X boFRER, ChiTEAIK

T7ARDOT 7 2R 2BMERDFHbDT, X3

24 2EZBLOMANCEEL, BABLUNS

YAFABEHDOEE NG /-, EE120kg T

Ho1o AT RY DEERHGEIAED &L, &

BROFERAPITFICiE T,

@ EEEBEIBV A EEHRMLORAT 5 L[EH
AT oxF HaEE LIEWESLRH - 1.

@ BRZEZBERMNICEATSLE (I2E2F6,
12, 8 V) o ohiclEEsz iz, CHIZEF
TENBEAFEHL TO~I8VETAELT
b, Ny 7Y (6V) 2FEHLTE, 12, 18
VERBITYIVBZ HBATH 7 o7 EE
L THE L7,

® 287 EEETH 1.5/ v N TETL, B
HES BHFTH - 7o,

FMEB L URBOER OFR TRASEH T HE

limh




ThHEPH-TIDT, 5%EEA ERERD
2EBEDA TR IDEIEL v b o —WEEDH

(1) Benthos Inc., “Instruction Manual Model

(2) Buchanan,

3)

2040, Spherical Glass Instru-
ment Housing IM 2040
C.L., 1971 a, “Deep Ocean
Search by Visual, Acoustic and
Magnetic Sensors”, IEEE Trans-
actions on Audio and Electro-
acoustics, Vol. AU-19, No. 2,
June, pp. 124—-132.

, 1971 b, “Advances in Photo-

(4) BRE,

(5) Oguchi, S.

‘graphic Techniques for Ocean

Floor Search”, Proc. SPIE
Seminar-in-Depth on Under-
water Photo-Optical Instrumen-
tation Applications, pp. 145—
152.

FRERFESS, 1977, “REHN 7 XK
EROWIEREBA A 7 YR TF LDR
fEic>nWT” , Bty -
EADFUHRE, 5515, pp. 26~31,
et al., 1974, “Physical studies of
the bottom boundary layers”,
Preliminary Report of the
Hakuho Maru Cruise KH—73—2,

A

e

%

(6) Patterson,

(7)

(8) Raymond,

9)

TFETH 5,

Ocean Res., Inst. Univ. of
Tokyo, pp. 61—66.

R.B., 1966, “A Wide Angle
Camera for Photographic Search
of the Ocean Bottom™, Proc.
SPIE Seminar Underwater
Photo-Optics, pp. C-XII-1-C-
XII-8.

, 1971, “Inspection of Manga-
nese Deposits in Deep Water”, in
Horn, D.R. (editor)—Ferroman-
ganese Deposits on the Ocean
Floor—, pp. 251-262.

S5.0., 1969, “Glass Instrument
Housing for Ocean Use”,
Oceanogr. Int., Brighton, Eng.

-, 1975, “Hollow Glass Sphere

under Pressure in the Ocean—
Experiments show Interesting
Properties”, IEEE OCEAN’ 75,
San Diego, pp. 537—544.

(10) HARMBLE, et o, VKPEHIC X 3NHE

DEZ L/KGICET 3R,
OS RE?BW&}?E?E%‘% (FR) o



	耐圧ガラス球人深海カメラ
	1.まえがき
	2.耐圧試験
	3.耐圧ガラス球入深海カメラによる撮影
	4.フリーフォールカメラ
	5.マグネットカップリングを応用したスラスタ


