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Development of Metal Halide Lamp for the Use of
Underwater Vehicle Lighting

Masayuki WATANABE*® Ikuo KAWANA*?
| Taro AOKI**

The “Metal halide lamp” is a Mercury vapor lamp with improved light energy
conversion eificiency and color rendering property, obtained by adding Metal
halogenide to the luminous gas. It has been appraised as a high performance
light on the shore. |

The conventional type of “Metal halide lamp” was considered to be unsuitable
for usage in underwater lighting because of its large size and heavy weight. Also
it requires higher voltage than a halogen lamp. But highly miniaturized and cheap
“Metal halide lamp” has been introduced in the general market steadily for indus-
trial use on the shore, because of the recent developments and technological inno-
vations in this field. Therefore the lamp has become available for use underwater.
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In this study, we have manufactured the illuminating lamp for submersible vehi-
cle as a test, using the latest model of compact lype “Metal halide lamp”™ which

was developed for the use on shore and we have confirmed its efficiency through

field tests and other tests.

Key words : Metal halide lamp, Underwater lighting

1 RUBHIC

it #khAEET AL EETLDBEL L
@W%%U,@Lk%<@ﬁ?5¢% EEDE
WIREBHITORES K E Wi, KEJEIZ7KER30
~50m TR EA ST -BICELL, 2L THE
A — P WDRTREBEOMAKR LIS,

&S BEBREOMRTEHL, TVARX S
X B, A, SOHHEBHE SIiv=Ea b -
SENC K B VY v IEEET S BEKEE (A
ERTKE - JABKE) & - TRARE R, B
THERDTH S,

MREHEE & LT, BEAEL « ~NoFvys5v7 .
IKEBAT « X Z WS A K35 v THEEL OINREBE
Z 5N A0, KPBIAEE QLRI NITERS
NoF Vs VIBRERTHY, Bevrsy—D [ L
A0 2000), TULADWGS00], TRVT 4 v—3
K| BiusTs, ~uX v v rFetRBERL
T&, "NuFrvsvrORBERREBKEDOR
b, BAkoBRB/LARELIN, BERIVAES
KN A XM E N DTH S

A, BEKEEDEROHEEIR D, BiRE -
IS SRR BN U 76 3R, IROBPED B &
LCTFERTHE « EOWENEERB I LE

# 1 RERD

HHELLER

EFNTW5,

ORELBRZNEGCE (BEGEBHLEED
SBMBHBETD 5 ),

QOEREB-ILEHOFAE (WEEEZETY
EE, HERUATELRZET LRV DH
%)o

COBEHERIWNT B —2DBFZLELT [ A F
54 K357 2REETIBHEEZENET ON
B, (Ao wns54 85 v BRI LM
&k iz, KBLIKRSBEHERERTE = 23RD
B, PoREUNHRIEMREBALIEBTESE
ﬁf%%“

=T, BERiIcB T 5 BIHOENEFTORSRIT X
D, SHEMNEL, EEEEERo/N [ X 5 v
54 F35v7] BRI EKERB SN X D
W->TETWS, .

AEHTIR, BKEBOFEENOE s BOWER
HEITW, RSN TWABI0W [ X Z v 5
A K5 vS | ZEHLEKERKRBIELT (L
T, ZREBEWVD) ORMEE, HMAZEEE [ F
W7 4 v—3K] K& BEHBRTOHRHAARTFIC
DWVTEHET Ho |

Table 1 Characteristics of various light sources

| % (1 m/W)

BEE(° K |;

| svTomR 2 | SR REM | TEMMEERN | £ 4T | ion
(nowvsvs | oA | (18~33) | BE Ak | 2500~320 | R | 814 s A | ==
| BEARS T o B (35~65) |mE BEE |A0~5100 |T~B | 13~16 |FECE. |REm. 40ES | A8
E= Py h~EK B (30~100) |88 BEEK | 2100~6500 |B~@R| 25 FECEG | RES. BUES | BN
AZ NG A KBS :f:fi HH £F (10~95) e BE 5000~5500 B ' 20~40 FRICEL | BEH. BYHES E5
ok B % 1 w5 G | 5500 @R 40~4s | mmcEG R
126 JAMSTECR 27 (1992



2 150W A ZILINSA KSvT ] kg
Tk FREGERAT D& 1

21 [XZINSA ST OBEEIKF
| FEBELOMES

(A I IUNSAL K3V ] 13, KBS vFD—

§C, ARV THICKE, AAREEDICHEA
YN u S MEMEEALICRERED S v I T
v b, FEEI, BOCEICEHEZ /- IEENICER
mﬁ)%ﬂ@ﬂwt%@fﬁéo

5 v ORI SB N DA HHE
IAHETELL, HRICAGDLED L AR
FBEMTE D, BABEBEIIICNY 508
PERI1Z80 L m /WHI E&E L, HROBHBERME
DIEE T B A HEFHIE 0L L BN Fit %
rL, B HORBIAEE & L TE£E < DFR%Z
FoTW3 (KR1&H),

L, BES v 7 3%E ORENGETRAT
1, TNRPEVWEEEESKELRY, BE[LS
EBRENBIKPESZ~ADIGHEZH L LTV 3,

ZIT, MBS v 7RE OHRENE OB & UK
NS EORESRZHAT %, (K1 H2BRED
EH - BIREHZERE),

[ XA WwNSA4 K57 | OREEEREREA
g, BRZET L7 o —EHEBICAD, BEER
~EEN B, BICEREZET L 7o —dlemsE
\, BIROWMIIERBEDOHEMEL Y, EBED
SMUTIERMHELR 5, BREEOEMCHEVE

FrEay il e
m & oBaME M E o &
300} P
FRE A U Bl s
Z 200}
2 ~
\‘\
= 100} S~ A
7o— e E R
0 e i 1 y ¢

107 1077 0100 1073 107' 10
HFERGTEB®) [A)
X 1 HRAINEOERE » Bk

Fig. 1 Electric characteristics of glow
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Table 3 Specification of pressure housing
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Table 5 Results of sea ‘trials
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Photo 7 Lamp performance test at the sea bottom
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Fig. 7 Concept of lamp's performance test at sea bottom
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Photo 8 Color standard samples
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