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Development of the Closed Circuit Underwater
Breathing Apparatus and its Tester
by Kawasaki Heavy Industries, Ltd./
Kawasaki Safety Service Industries, Ltd.
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Number of crew 164
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Some incidental factors for Basic Design of Car Ferry Boat
by Naonosuke Takarada
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IHI—MARK I Series Hydraulic Deck Machineries
by Isao Sasaki
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o Sag Speed DI, Moo
o~y RY v/ OIRRE LMD EE B, cBBOBHKELT v I THIHEENERE LA
Wire Drum V Warping Drum Applied
Type | Rated Rope Speed(m/min) DIA.X | Rope Load DIA.X Ti?e
Load - - Length | DIA, Length
(t) |Rated at Illlloeac;num atLIJ;Eiht Lowering | (mm) (mm) (t) (mm) HYD.Motor
5 Cw 5 2.5'X1.5V | 1.25'X3V 450X650 ] 24 3 HVK—-A
7.5CW | 7.5 v 4 'X1.5V| 1.85'X3V | 3.6V |500X650) 26 350X 400 HVL-A
4.5 —
10CW | 10 5 'X1.5V| 2.5 'X3V 650920 | 24X 2 HVLL-A

B4E h—odv4 - FENER
(i - Rated Rope Speed =2V TR FREM, Wire Drum & H.Y.D.Motor 2 FXCHER (¥¥ L) CH3,

Selection of Wire Rope Speed

Capacity Base . . ( Type )

on Drum Applied Hydraulic Pump V=Rated Rope Speed | KW=ELE.Motor
Type | Rated | at No. 6P48 6P57 6P67 66P41—41 66P48—48

L(‘Sd v v v v v

Yer | (m/min) | (KW) [(m/min)| (KW) |(m/min)| (KW) |(m/min)] (KW) |(m/min)| (KW)

5CW| 's 2 34 55 40 60 48 70 60 90
7.5CW | 7.5 2 24 60 29 70 35 80 43 100

10 3

10 CW

18 60 22 70 27 85 33 100

(i - £ ELE. MOTOR (KW) 1240% ED E#Tdb %)
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Hawser Drum Warping Drum Applied
Rated Capacity Rope DIA. Type Type Elec.
Tyne (at 1ST Layer) DIA. X Gt Load | DIA.X o 0? i
Leneth Length HYD: -
Load | Speed | Braking| . .* | SYNTHE- | wiprl (0 | (o YD: HYD. Rating
(t) |(m/min)|Force(t) o TIC J t o Motar _Pump (4025 ED)
5 MW 5 3 16 45024700 50 24 5 5P29 33KW
7.5MW | 7.5 20 500:<800 55 28 7.5 HVN 6P41 40KW
—A
10 MW 10 15 27 550 <800 60 315 10 | 5003550 6P48 55KW
12MW | 12 31 550900 65 34 12 6P57 65KW
15MW | 15 35 65 35.5 HVK-A 66[’41.—41 85KW
600900
20 MW | 20 40 70 37.5 15 [ 5004650 | HVL—A | 66P48—41 | 110KW

Ho5Fk ALTUAY 74 -FELEEH
(iE - % : Ei2it Rated Load Wind in ®#&%5R 1L, 50% Load T1.5{&,.
113~3.6 %% L7 %, Mooring Winch (X Autotension Winch
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Single Crane Standard Speed Type

Rated Slewing Hoisting 'Lower~ Luff. Slew. Ele. Sglf Dimensions (m)
Type Load Radius(m) Speed# mS?p ced Time | Speed Motor Weight
(t) ] Rmax. | Rmin. | (m/min) | (m/min) | (sec.) | (r.p.m.) Rating (t). H B
- . 22.5
H 50400-160 16 3.5 SOKW—
H 50400-180 18 3.5 - 23.0
5 40 144 29 1.5 CONT/ 7.0 | 2.34
H 50400-200 - 20 3.5 115KW- | 24.0
0,
H 50400-220 22 4.0 15%ED "oy 5
H 80300-180 18 3.5 24.5
H 80300-200 | 8 20 3.5 30 90 32 1.2 25.0 | 7.5 | 2.5¢
H 80300-220 22 4.0 26.0
H100240-180 18 3.5 26.5
H100240-200 | 10 20 3.5 24 86 33 sokw— | 205 | 7.7 | 2.7
H100240-220 22 4.0 | o | CONT/ | 28.0
H150150-180 18 3.5 ’ 140KW— [ 34 5
15%ED
H150150-200 | 15 20 3.5 15 54 34 35.0 2.94
H150150-220 22 4.0 , 36.0
H 200150-180 18 4.0 oo 42.5
H200150-200 [ 20 20 4.0 15 54 ’ 43.0
H200150-220 22 4.5 44.0 75
H220150-180 18 4.0 43.0 ’
- . 3.25
H220150-200 | 22 20 4.0 15 54 sokw— | 435
H 220150-220 22 4.5 o1 CONT | 4.5
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Type Load Radius(m) Speeds¢ "é% eed Time | Speed Motor Weight
(t) |[Rmax. ]| Rmin. | (m/min) | (m/min) | (sec.) | (r.p.m.) | RATING (t) H E
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3|Ac#R (1) Tenge, P. and Solli, O., ““9 percent Nickel Steel in Large Spherical Tanks for Moss Rosenberg
87600 M?® LNG Carriers”, Eur, shipbuilding, XXI (1)9—25 (1972)

| {2) Carter W. P. and Harrison J. D. *“The Use of 9% Nickel Steel for LNG Application,”

| Paper No.9 Welding Low Temperature Containment Plant Conference. The British Welding
Inst., London, Nov. 1973.

(3) KMN Commission, “Studies on 9-percent Nickel Steel for MOSS-Type Liquefied Natural
Gas Carriers, Nippon Steel Corp., March 1973.

{4) Sakai, et al., “Studies on 9% Ni Steel for LNG Carriers,” Presented at the ASTM Symposium
on Properties of Materials for LNG Tankage, Boston, Mass, 21—22 May 1974.

(5) Veshneusky C. and Steigerwald E. A. ** Plane Strain Fracture Toughness of Some Cryogenic
Materials at Room and Subzero Temperatures,” Fracture Toughness Testing at Cryogenic Temp.
ASTM STP 496. Aug. 1971.

(6) Bucci RJ. Green BN and Paris PC, “Fatigue Crack Propagation and Fracture Toughness of
5Ni and 9Ni Steel at Cryogenic Temp.” Progress in Flaw Growth and Fracture Testing,
ASTM STP 536 pp 206—228, 1973.

(1) Sarno DA, Bruner JP and Kampschaofer GE. *‘Fracture Toughness of Armco Cryonic 5 Steel
Weldments.” Paper No.7 Welding Low Temp. Containment Conf. The British Welding Inst.
London Nov. 1973.

(8} Murayama N, “Fracture Toughness of Cryogenie Steels,” M. S. Thesis, Lehigh University, 1974.
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The List of Newly-built Ship

A
" Name of Ship

® EVER SUPERB

@ No3 BINEKA

® ALCHATBY

&

Owners
5 B
Ship builder

iR

Class
Launching-Delivery
& - MATEE

Purpose-Navigation area

Eversuperb Line
S.A.

iz i5 (Hayashikane)
NK

75/10-76/1

3> 7+(Container) - i &

HK Hidng Guan
Lines Corp.

KB F v 7 (0shima Dock)
NK

761 -76/3

1% ((Cargo) - Bii¥

Egyptian Navigation
Co.

T BA3E(Shimoda)
LR

761 -76./ 3
1$4(Cargo) - Mii¥:

"10,165.46./5,989. 20

3,379.37.7°2,357.92

5,768.87.73,417.90

G/T*N/T
LOA(£E i m) 160.80 102.57 119.40
LBP(ELME :: m) 150.00 96.40 110.00
B(EME : m) 24.00 16.20, , 18.00
D(REE :m) 13.30 8.30 9.50
d(i#%#ErzK : m) 9.821 6.645 7.40
o oHE Kk 21,054.44 8,049.45 11,412.00
Full load Displacement
7 1] H% K BZEH 6,249.89 1,904.65 3,155.00
light Weight
iﬁﬁiﬁ L/T 14,570.79 6,047.71 —_
Dead Weight :
K/T 14,804.55 6,144.80 8,257.00
49 A B4 Capacity — 7,049.54 /7,607.20 11,098.21,711,954.90
(N—=n/7v—> im)
iﬁ%i‘(/ﬂﬁﬁﬁ =} B&W8BK67GF®! #BR6UET45/75CHY B i B& W7K45GF
Main Engine
iﬁm’](ih PS/rpm) 15,000,145 3,800,230 6,150,227
%cﬁﬂﬂﬁ(’i?{}ﬂlPS/rpm) 13,600,140 3,230,7217.8 5,600,220
WELE R B 51.2t/d 13.2t/d 160gr/ps/h
Fuel Consumption ]
ﬁﬁﬁm(mg) 33,000 10,500 9,700
R (o) || 22487 15.889 16.84
Maximum Trial Speed
20.00 12.5 14.00
RiLigE S
Service Speed
FAF—(E/8D) /HEHRN 1.2t/h /920kg/h X Tkg /ca /Sunrod Type8kg/cmg

iler

W (WX EHEE) AC445VX635KVA X2 16KVA X1,200rpm X 2 300KVA X3
Generator
AR BN (m)COT - — —
HAREBM (0 )FWT 464.62 317.77 343.32
A) 77.714
#hEaA BB (m)FoT || 4,022.46 C) 565.66 818.59
KETRETHE - 1D 3T AR - BLyr7nis%7v—r X1

407 4 — | a5 31044

10t " X1




(4) REGENT SCORPIO

Regent Scorpio
Shipping Inc.

#1l % (Hashihania)
N K

7671 - 767 4
{4 (Cargo) - wiif

6,051.48.74,118.04

127.97
119.00
18.30
9.90
7.763

13,164.00

3,140.00

9,866.00
10,024.00
12,439.87.713,035.95

A E6UEC52/105D%!
6,200,175
5,270,165

11,000
17.447
13.5

a2y FRIX]

445V X 300KVA X 2

741.53

A) 153.82
C) 953.16

fo

’
FSERRPLIOL |




Name of Ship\

® SANYO MARU

® OCEAN GALAXY

@ ARCHANGELOS

B 7 &

Owners .-

3 AR

ﬁip builder

2R &

Class

f# oK-E T

Launching-lZehvery

B - fITES
Purpose-Navigation area

Nichiyo Kisen
28R (Kanawa)
NK

75/12-76/ 3

¥ (Cargo) - HH

Galaxy Naviers S.A.
K BRiE#RFT (Osaka)
AB
75/12-76/ 4

(¥ & # (Bulk) - i

Seventh Shipping
Corp.

B 2 #1 (Hitachi)
AB

762 -76/ 4

(& 5 Hi(Bulk) - sl i

12,178.68.78,071.21

19,701.79./13,766.00

30,098.32,722,943.00

G/TN/T
LOA(LE ‘m) 158.00 185.50 225,055
LBP(ELRMEE : m) 148.00 175.00 215.000
B(EE : m) 24.30 . 36.00 32.200
D(HiE : m) 13.060 15.50 17.800
d{(#5i&ZHK ¢ m) 9.539 11.157 40'—103%"
B EE KR 25,761.00 41,789.00 71,815.00
Full load Displacement
® % 8% K B(H) 5,500.00 — —
light ge;ﬂght LT ’
Bﬁes Woht ! - 33,856.00 60,200.00
K/T , 20,254.00 34,399.00 —
PR 27 Capacity 1 25,081.00,726,174.00 | 41,323.00.744,817.00 —/74,169.4
(R—=n/7v—> i m)
%ﬁ%ﬁt/ﬂﬁﬁ FE6UEC65/135DH Z%ESulzerTRND68%! H 37 Sulzer8RND76%!
ain Engine
ﬁéﬂ%ﬂﬂﬂ(iﬁﬁ::PS/rpm) 10,000.7145 11,550,150 16,000,7122
%ﬁﬂm (% M PS/rpm) 8,500,137 10,395,144.8 14,400.7118
RELHRE 35.6t/d 48t/d 55.25t/d
Fuel Consumption
gﬁﬁﬁiﬁaﬁ(ﬂiga) 14,000 16,790 22,000
ruising Range
ﬁﬁﬁﬁ*,ﬁﬁ (kn) 18.45 16.614 17.58
Maximum Trial Speed
gEEH 15.3 14.9 15.3
Service Speed
= (5% SaArRY o b S s
gf);lrel? (:'E/ﬁi) SkB/CIII’XI,ZOOkg/h /377/3/7]'3//}39 /JHMT7V Iy 7No3X1
?Qﬁ(ﬂiﬂX‘é‘ﬁ) AC450V X 575KVA X2 AC450V X 475KVA X3 587.5KVA X3
enerator
B A B (m)COT - - -
BAREE(W)FWT 987.9 432.4 440.38
€) 1,403.0 2,164.9 3,613.38
BELHABM|(m)FOT || A) 121.5 1 20%: )01,

S TRERME - SRR




MIHO MARU

Nanboku Sangyo
PHIIG 42 (Nishii)
N K

75712 - 767 3

i7idl (Refrigerated Cargo)-
i

1,752.62.893.69

95.67

89.52

14.50
8.60
5.977

4,798.00
1,662.00
3,086.15
3,135.53
359.00,” —

[ fi 6 LU46A Y
3,500.7265
2,975,251

149g/ps/h

14,500
16.59
14.00

" WHO-507!
AC450V X 450KVA <2

92.06
715.17




i
Name of Ship

® No.2 KUSHIRO
MARU

@ GENYO MARU

@ KIMIZURU MARU

5
Owners DI
5 B’

Ship builder
%

lass
# K@ T
Launching-Delivery
RE - fiTEst

Purpose -Navigation area

Kuribayashi

WE F 7 (Shikoku)
NK

76/1 -76/ 4
v—/Li&(Roll) - iKifF

Daiichi Senpaku

WAk 58 (Tohoku)
NK

75/7 - 76/ 3

2> b (Cement)-ifyili

Yamashita Shinnihon
Kisen

B 3ZIA k% (Hitachi)
NK

75/12-76/ 4

#i- i (Ore-Oil) -4 ¥

4,911.15/1,568.11

G/TN/T 6,361.88,/3,545.94 89,814.80.765,903.19
LOA(LE i m) 130.04 131.49 300.00
LBP(EMME : m) 120.00 122.80 289.00
B(EWE : m) 20.00 1920 48.00
D(REE: m) 8.00/13.90( L P/ fR 189 4) 10.10 23.00
d(i#igesk : m) 6.118 7.8905 17.71
ﬁ B KR 9,142.00 14,285.74 203,477.00
ull load Displacement
218 H Kk B 4,230.3 3,249.5 31,295.00
light Weight
gﬁﬁiﬂ L/T — — —
ead Weight
K/T 4,911.7 11,036.2 172,182.00
1999 B 88 Capacity 15,110,715, 866 9,349.21/— — /95,076
(R—=n/7v—> i m)
Etaﬁﬁ’i;t"{?ﬁﬁ $HE18PC-5VHY HZB& WBK42EF T H . B& WIKIOGF#H!
iﬁﬂiﬂ(zﬂ.h PS/rpm) 10,800.7522,7240 5,000,227 30,700.7114
iﬁ!ﬂﬂ(‘#fﬁ PS/rpm) 9,180,7494,7227 4,250,215 26,100,108
iﬁﬂ?ﬁ!ﬁ ) 33.8t/d 16.5t/d 101.9t/d
Fuel Consumption o
ﬁiﬁﬁ(fﬁﬁ) 5,300 2,740 28,000
ruising Range
REEBKES (kn) 18.42 15.299 17.01
Maximum Trial Speed
FuEEN 17.00 12.3 15.20
Service Speed
7l"f F—(F/#) / Tkg/cmt X 800kg/h /HEHEE N 650kg/h =~ /8,000kg/hX1
Boiler ..
SR (1) X 55) 45VX900psX 720rpmx2 | 450V X 325KVAX3 L A
HhABM(0)COT - - 205,467.00
HARER(m)FWT 166.2 109.2 1,064
R H A 2 () FOT 569.4 179.0 8,303
ASREATAE - S5EL1E Ro/Rofl - -




(2 YOSUU PIONEER

Yamane .

4 EAG T (Imamura)
NK

7671 -76.73

Ry (0il) - il

2,326.25.71,504.68

95.65

89.00

13.80
7.40
6.232

5,720.00
1,650.71
4,005.03
4,069.28

[lr6 LU-46%
3,200,260
2,720,246

10.3t/d

6,240
14.761
14.109

. 180KVA X2

4,529.00
104.00
A) 66, B) 297

# 5 7 — N




DIANA
@

Purpose-Navigation area

TAKATORISAN

'ﬁme of Ship N ® ATLAS PROSPERITY ® yaru

Sculptor Shipping Mitsui 0.S.K. Line
Owners ol Towa Ltd. Matsuoka Kisen
g # 1k i (Hashihama) KE5 4877 (Oshima) | =ZI5KS (Mitsubishi)
Ship builder -
118 NK NK NK
Class
oK% I 75/11-76/ 2 75/12-76/ 3 75/10- 76/ 3
La\.mchmg . lZehvery
& - SATESE A (0il) - di WG (0il) - EEE A (0il) - ki

9,573.66./6,583.02

G/T*N/T 44,989.53,/35,976.17 66,989.39,745,655.01
LOA(£& :m) 138.43 241.50 259.10
LBP(EMMHE: m) 128.00 230.00 247.00
B(EME : m) 21.40 40.00 - 40.60
D(RE:m) 12.00 18.80 22.30
d(iIgrEK : m) 9.119 14.183 16.793
R HE K 19,576.74 105,770.00 143,122.00
Full load Displacement
B 8 K B(#H) 3,836.68 16,035.00 19,806.00
light Weight
ﬁﬁﬁﬂ; L/T 15,492.28 88,318.00 —
Dead Weight
K/T 15,740.16 89,735.00 123,316.00

B A B Capacity - - -
(R—=N/ TV —> I m)
%& 'it_/?!iﬁﬁﬁ' IHI-16PC2V¥HY {£RK SulzerTRND90%! =% Sulzer9RND90Y

aim ngin:
FEHH T GUs PS/rom) || S3020135" so0p=> 20,300,122 26,100,/122
MCR
L4180 (167 PS/rpm) [y i aade 18,270,/118 22,185,116
REHRE 31.7t/d 69.9t/d 81.5t/d
Fuel Consumption o

WitERE (i52) 10,000 15,400 13,700

ruising Range
ﬁﬁﬁﬁ*ﬁﬂ (kn) 15.167 16.492 16.65
Maximum Trial Speed
R ] 14.1 15.29 15.45
Service Speed
giile?—(i/ﬁi) VA VEVAVA LY 1% 2! /'5,500kg /h X 16kg /enrg X 1 /2R BN X1

2a 74 ,~76DS-26D
Gﬁe;ﬂ;lﬁgrﬂﬂﬁ X &) 445V X 500KVA X 3 1,500ps X 720rpm X 2 962.5KVA X 3
PR R (m)COT 21,106.91 112,633.1 147,001.9
KA B (m)FWT 338.47 386.6 586.6
4 A) 349.62 3,210.9 5,425.6

RELAABRM(m)FOT || C) 974.69 Ve T

HETRELN - RIfD




1® ALRIYADH

Mitsui O.S.K. Line
%% JEWif (Mitsubishi)
NK

75/ 7 - 76/ 3

R (Oil) - JaEPE

117,656.55/88,303.13

321.82

304.00
52.40
25.70
19.8475

236,796.00

MR S —
34,900.790
34,900.790

166.5t/d

16,600
16.45
15.80

/= %CE, VIM-8WH! X 2
AC450V X 1,400KW X1

289,261.1
760.1
8,471.0




/

iR
Name of Ship

@ GRAND
CONCORDANCE

@ WORLD LONGEVITY

@ TOKITSU MARU

A -1

Owners
&5 M
Ship builder

£

Class
5%

Launching-Delivery

AE - T X

Purpose-Navigation _area

Grand Bassa
Tankers

T Z KB (Mitsubishi)

AB
75/11:76/3
MR (0il) -

Liberian Countess
Transports.

=% (Mitsubishi)
AB ~
751076/ 3

WA (0il) - EiE

Nippon Yusen
#dt (Kokan)
NK

7%5/4 .76/ 3
b (Oil) - s

122,952.10,7105, 200.00

123,993.42,7101, 288

129,508.14./101,854.25

G/ T-N/T
LOA(£E& ‘m) 338.629 337.731 331.50
LBP(E#MHE : m) 320.00 322.00 314.00
B(EME : m) 53.60 53.60 54.80
D(EE : m) 26.40 - 27.10 26.40
d(iFi8IZK : m) 67 —5" 21.075 20.581
oWk B — — 299,553.00
Full load Displacement
82 8’/ K R — — 37,959.00
light Weight
WEHER L/T 263,364.00 — 257,462.00
Dead Weight

K/T — 275,553.00 261,594.00
& B Capacity - - -
(R—=n/7Vv—>m)
R/ WEER ZEHEERT s -y | ZEUMEEERF - | ZHEMSI6-2M -
Main Engine

%&ﬁkﬁi F3 Gkt PS/rpm)
E#H N (FHPS/rpm)
NCR

BEHR R

Fuel Consumption

' gﬁﬁﬁ(iﬁﬂ)

uising Range

R EIRB XS (kn)
Maximum Trial Speed
fiigEAN

Service Speed

34,000.790
34,000,790

166.0t/d

25,000
16.30
15.40

38,000.785
38,000,785

185t/d

20,300
16.57
16.00

36,000,785
36,000.785

180.32t/d

¢
18,700
16.45
16.05

HAF— (F/#)

/ =%CE, V2M-8WHR! X 2

/ Z%CE, V2M-8W# X2

/75,000kg/h < 61.5kg

Boiler /arG X 2
gﬁegﬁ «frm HIX &) AC450VX1,600KWX2 | AC450VX1,800KWx1 | 430V 31.7000€% 1
B B (m)COT 321,060.7 333,127.00 321,559.2
HARB|(m)FWT 422.4 878.6 829.9
RELR AR/ (m)FOT 12,243.9 10,824.4 9,697.5

FrREOE - R




20 TITUS

Wilh. Wilhelmsen
AT (Kokan]
NV

75711 -76/ 3
A (0il) - s

187,887.70.7145,233.75

373.52
355.00
64.00
29.00
22.93

437,692.00

53,796.00
383,896.00
390,056.00

ZHMS45-2R F— b
45,000,780
45,000,780

213.33t/d

25,910
15.88
15.10

~"94,000kg /h < 61.5kg
/emG X 2

450V < 2, 500KVA < 2

450V < 1,450KVA <1

473,131.10
738.50
16,746.90
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