U@$ALQVZ;(O§é#w

170 ‘ U

ik, 1Omey, 7TGT) K, EE 48m, 4HDHO
SR B A TR & A7z,

:m&w,*u:z%wmm%ﬁamefmmé&
7=l FRP (Fiberglass Reinforced Plastics) 7' r 2
5#H%é%m,m&ZSmUT®¢w7n«7rmk
DX LT D,

F FIRN OB AS, ETFIIEASTEL, % v ¥

o 2 Y, EIE D X, Y YT AR

htHH®7m&?waw z vk R R
ﬂlu&: U =i S A TR 77 e 2 7300 EaResh
Twb,

t%%n,bnbmﬁt&7a«7m,ﬁ&ﬂwkﬂ
0<%Mm,m-vLT~/3/&@WL:ME@G%
wmzw&&M%oumamofwéﬁ,:@m@&&
RIS AT, A — (R 255 SR AT A DR
iz, ZAVICAIN T D IR O U, ¥y BT~V a2V
A OERR, GV TR 1T oL BTN
@A&ma,uumbxmbawnmaemwm“nﬁ
PERIZE R LIk T D,

PO R E v F 7 v 2T O, WEEy F
ST g%, SR, WRN, — 7 AR, AR E
OV D B VI/MERICIRITEhTv b, HEE Yy T
T ORI, LRI TR TED T

ok b, PR, TR E T OMRMOE STk B -

ORI, CUWTIEEAPRLOW S 0% DN E LT
Snid B, Liehto'C, WO X 5 ity
S ISR S & X D, SREERTTIFMNCRE L THER
T O PRI R D K E I Lo Bl IR &
o THRITH D, 20T b, SEHTTIRO R
AR CH, T2 v 77 e 7 ERH Ly
25, fTH0 X b ek e X i, E3EELITA
EPSIRINENRS C ERTMENS, ks, ARCE
WG, kDT E v 57 v 7 2 i, 142
SEREABIEIC 35V O TN S A (AR 3.8m, 430 T
H5HS, WTASERITE, 1% 44m, 4HOL0%ED
- gipd, (RARUETUNTTR, %A, 2TGT, 24
10080, ¢ 9,000 PS) HELALT BTHTH %,

woxm A m (b

2.5.1 £FEUAICHTDEEEORA

2.6.1.1 & %

Wk e do AN sEAN YR, AREoLltb, {FIML

[4- £

NG

fiy W

AL S R g, R s W TR O ER
MELFe, LAsl, iU WHESEGed - T, Lo
LI 2 R B 7oy, Aty % W FHrHL
T G 2 A D L FE I B T h T
Loit,mmmkkmr%mmwﬁmumxotb
, ORI, WL, W e & O U bhee
fcﬁn s — o, RS EDTYE, —

95, WAR 32 4ELAE, o HORPTREKEATELY
LORD Y, THIEHESESTiSIRENBLIL

Hoot, TOFz, FNEEIROMlHES SR LER
mwwsn,mxm&%@m#wmm?aawaﬂ&t
iutu;@;anvmu%wt,cn&%mm%mi

?anwrmmmkmmm.umm&mm&acwm'

WRDFITIR > TE T

UAéHk%wT%,m&;Mﬂmkﬁémmﬁﬁ:

[ & W—oiRklE st L, f[\lF‘»?I&Li’.’]f)"}ﬁ@xﬁ'ﬂibﬁ"g
DR AR e 2R - T, Tinbb, AR I
bmrwﬁawm&ﬁEMLrw6m%mmb6ﬁ

Ak kP RIS YA om LIRS

UHOWI % Ef Uiz, Lok > TRUMOBIIL, HE
fore X BRI W b On b o T, LORD

%mssmmmeﬁmmm%M$$aurﬁorﬁwt[
DUIINTE 2 BE Uiz, tHic 2 0 IFCiRmEHE

PUC X folEE, MRS HIOWIR IR A L CHES
I BT DHEE Rl - 7.

:wxiﬁm%MKﬁ%tM%Kﬂmb,éMdm)

LR O 7o, Dot HTRIPTI344E 3 FTiARR
%wﬁﬂﬁWT&%ﬁW&W$mAmﬂbfmmmﬁ
T REE L I & o) o TR
L, IS X TR A, F g KN, F-E

v OSIA R R TIRET L, WATH35ME 2 1%
,bmﬂwmwamm®MMM&$Aﬁ,¥kdw
sl UTHAE D, ALYSERYL o b & A
mﬁ?%mﬁqt@fﬁéoﬁmwfcmgmdk4

%@M@M%%%ﬁﬁ&“%@%ﬁ%%@%&ﬂ%%,ﬁ

iz,
X 5 IR 36 4 8 AL E A Bk a R
Lf&ﬁkhﬁ%HT&WOﬁﬁﬁﬁmLT%%Mﬁ
iR R W) L X Bl DR TN ER
B L DINIML & e sSiE] oV CEsIL, HEL
UL%MH&WT%LﬂMLT:MJBM”WE
éri’dfﬁm#i»rn‘&biw‘\.o
2.5.1.2 SIFUADOHR
YA L, LSS 2T

4

092494 11 o | i

5% 2 fil

;Ju«o)wr W 16 Wil AICHE W TER L, T
LTI (BUABRNA SN & =IESAT
m%%xaLtamm&mMmememluw&%mm

DFRESMILT « — T LAR L3ELAL (D/W 9,800t

18.25kt - 12,000 PS - SEWIE0MY) R SORL 7, AR

RXRORE R INIEL, LR AGIRAEE Yy ST EHER T
37Y vy Pavtu—n N, IO R Lot
e e S R LI e SR L s
B b 0T, S oiiEiINC S Ko U 2T

alir‘ ¥{3la

50

i 171

LA DN L et &
DTHAD,

Lo LA ORI sV T, SR EGE Ao £8
g, MBI, RUTIRRTE & Tizd BT T
bY, OB TCER L o720 TH 50, o
FA Py — AL LCHRNEB 2 A0 0 L ORI A O Wik
B, Kipds il e s U, SrR oW v /s 2 -
¥ X OB AR ORI, vk a ik~

RS & LTHY 17 KADIR O3S SRS AT Lot
FTHEMTEZES L2 HME LCililix vk,

RO AMLOPIT OV TIRAND &, T HADEH
R AT e 5 o b i MEIR 2 O T ER I M SR Es 2 1% 5%
L, BERKEENE, avie—aFRy, RESREER
BLTws, RsxbhE, e, S8aeT
o CH B OM EZE - Cw 5, ZHIETEMAD S
HA R b OD—DTCh » 1, EHATIZL
{REN, RCERED B &R, FETERIKGE,
R ED 7~ TR RHIL, 2V e~
F A 7R, AR & ORI E ol
FAEKICEIE L Tw S, 1T, Zoiliics vy T ARl
T mm<mménkemk,iw,%W%®Mﬁk
MY Y v EF A4, BT £ o REE
ﬁm,z///7v977®ngnxUmM®uMLﬁ
ity At Ea gt b

B T A 2 v A AR I b (85U & LT i

g LS b

NTWRR, AR e IKIST 5 &b ag
T, M FARATEAIE N, T IERE A K DRE I

=y R, 74— Pl Z4iiREm LT, A
WTARFA L O, WO HTNEEATE S X5l
w3,

DT Y » v b — ARSI 30 i
W X » TTlobhy, BRIk, wigi, S

% AL £ 7o AIIE O Vv & T b N

A ¥ ABECFi S T LA CE S, AROALCE

VCHE, Feltrhalli A, WERINR &R pilsie e
“&k%ﬂ?%&%mu%mmewﬁb,@mmﬁag

Hﬁoto%%mﬁ@&?ﬁhMiﬂ“Mﬁﬂ-bk@
ThHH, HHEE VT LA iEHEBY S,
Yrds, AR HILEEM R NLR G CEHE D
fobs, (098 L WEE A 40l U T A Es & Bk i o 4l A B

Jf 5 &: 75)’ d ’\]mj’{mm LT m K"Eﬂﬁ‘l»hn& f’ |&i(’$ ’} % f&
¥ DU b BT - T 5,
AR B0 ML RIS TN AR UE X, DA



hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線


172 arLi A

THLAIL IS & < DI & KGR 42 i,

2.5.2 TO#DAELOHEE

2.5.2.1 &£FLALIED B EMEM

RO EINEIT D AN T 2 WIFk R &
i, FRCESTE 7 ML A O @ PSS BAEY

V02 & A PR LA & b E o T HIERIL A
(@me, SUHL R St S @ BT L 7r - 7o,
17KEHEE A BV, THGS, RO B, &
I PTANCIT D L2, SR OGRS B S i,

AR X SRR Ol o8 e i LT, i
ACEHLIT O ARk X BILHINTIZE s L OERTIED
w1770 5 720, IISTAERSRFEMANOMREE B
ATERWIR ST T U de, JeR i E LORWRBED
N@ﬁéﬂxtfmﬁ< WL D B AT T 2 2E
WA R TS & U, BUTIENE 2ok Bl & 416171
MEkHA%Lm&Lva%®fbndmm%mf%%
& S LT, MRS 3 vt s T AN (D/W10,000
t, 20kt, 15,000PS ¥ ¢ — ¥ ) OMFKIIZRFENL 7=,
DT 38 4R kil A (D/W 65,000 t, 16 kt, 18,000
IS z—€v) %, B 39 Rk myimm O/W
65,000¢t, 16kt, 18,000PS = F 77 ¢ — ) OF\
BEEFRITI o Tne AR CROIR RS L S o Vil % 1]
DS IAN 20 45, QWEIAY 19 4, SRTEUETIAN44A T
L Tw5, FRRBENRM ST S RITEHTED
b bRHILE T BRI SIC GE Yy, Hiic TS
XA 10 4Rl eoeakipilEhsd o LT, &
hizeolilicssyr 5 0, A, NG, SR8Eemn
XA FBRETE MY LTSI SHILEL 1 AR S 5 3T
(LR PR 3 5 & 80077 ~1,000 Jifdicitd 5,
L LAV LRI T X D R 5 2B 2 bh
DT, TOHFHRILIEENTI 0L ZLNS,

— it oI B A S, HUEIRDL, FRCET)
fLaihitR o L AU o (kD2 TN B 72 ic
WA 38 ARUEERAI E L CF 4 — iU L L o
UL (DJW 11,978 t, 16.4 kt, 9,000 PS) 23 1F i)k
Tl E i, ThiclG T LT HASERME S
T R I EASE OB L2 B ibE L, $7
AL B TR & LT LR O TR BT 2 JER
WKy THEL I,

DX S I — RO, dons i i At
O RIER IR LT 2 RE it o, Ll
iz, 35 LW ilbic i o R HEM LR o AW s b
Jiy fillE, FElio A, M—{t¥s L UL Hm

(A-7 )

Ernr gl olilignitiiahik,
AEMBIACEVWTD, To kS kitfolasi
et B 38 42 LR A% Automation in Ships™

#RBLTLYE, NK, AB, NV i PHifiRWTHEE

Ao Rz B Uik, HEREIIDRE A LT,
e, EHNMED & XY b EehEd smilias
LUFEMEOAE RGO D ICHI LB RSN,
FURARSE LG, TTISE 7 &P HRR O L b BEITE S
15 OGS MY E AN & S RN ORI RN ED
7o o THIYL, HMLes e By, Kzl
TH{LAG R % Fes — 27 EITD LS B aT RS R i
iz 5 EH ROV b @, PibIFEO oMk« LED
v, EEMbEd vl L T .

2.5.2.2 FEMHBEOREL

WA 39 4RI E ) ZILEM TS LT v~~70 ).
Lauritzen il ¢ SELMA DAN" (D/W 55,0004,
16.5kt, 20,700PS 5 ¢ —+4 ) F{LFLCHID TEMHO
B e MR R L, RO R finl, TOX5.
TR YR I RS 4 & B e dild, T THLAC LI
WARHEE LB IR L, sz
i & O OMIL 2 TR WEEE 2147 5 X CHMEA
BT L g X Tw 3, AR EMEE
PERE— AR O R TNLAT & 24 &R RV il a Y
FFBHLEKOE>TH B, ‘
1818 PY DL S RN D B 2 Rt~ v K S
<L, MEeiy v e By iiE L Ty
B, AR, Wi oRERERSRNT 60T
whH s, Gl g
%o AEPRHC L B A o R R G2
KDL, oL~ v Pk e UCERT
5L THD, ORI LI
RGBS Fs XU SEEF RN 0E 2, BRI
Hoavragk, AFL, P, K 7, RIEA, G
%, EATHRBDS N~ T T, - TRIRES
B TWB, b LT S R A U TR
YRGB (ET3 5 & PRALE M B3I b i TLAE CIFE
FU L, R B b i I R ity itk
MEE5X5LTH5,

TR MR vy, U, OIS

Tid it A4 FL D T, Wt B R R T3 5 i EEH
ukﬂbr%otmvmbf&é,ﬂl Wi L AR
PIkriicvdbd B wateh” 2T S OTHLIEERR
VLTV S EFEbIVvTV 5,

“SELMA DAN" 25Uk UCTEBHIZ I\ TIRRe

o
;

@2 5 ALY

SR LTI ik R LT 8

5
%1
a
I
55
31‘.‘
3

b3
%3
%

ERMEMALESINI L 2, 041 4842kx NV, LR
LU BV IS e A L83 B BE ¥ A3 iR gt
ERAHEZ R L, AL DE BN~ O — % g
BLEZEEXD, cokSicl Tt xhiBTy
Pu%wﬁ@&wﬁﬁ%mmﬁﬂmﬂﬁkks&w%
ZAL, SMARCOlE & 5 LAENADS 45 A0 TH -

OKﬂLEMF%H3&4?%k&okOL#L;®
RHARSRM b oMz R LD TR
AL 2 S0 iR, BitoEHikomL, Bk
BUOIERE, AEYLIZAS LTAREVT L BN T
25T, Led o THHOFIME LCRNENSI %
LEUAM A RTlis XOCRMNET o s L
B, AR, HEoEEitomE, THEWRESFs X
TH—{t, MFELiIc oW C oM < Bk hTw b

2.5.2.3 HhEIRHIMER

HerREE BRSNS AT I R & i s, 14
SFCRT, A7 A FRECVENENR S X S Ko
Ko WFRBBIIE T L, PSR Eirea
FEERTRVHIES S DO, St oRig
FOREZE > TV 5, RS X ORISR oR
e KX TN FBERRELIEE 2V b r—n
727 WOMBEENRE NS TV B, BNEEE
Ewmﬂmﬁm;bmmﬂ%@&&mﬂ?ém%&.ﬁ
@7 v~ — b RiliE, LIRS XU
FLRYZ7 4w 28, MHEODELELD 2/
74y 7HBDEN, EM&EROb0REALTVS,
i, By, M ANTEoEI X b kslixih
TLOBEL o TER, ‘

ST 35 X ORI R i AR —HEBER 0 5 BERBLH
BV SERENERET Lo oRE R R TSHA
LE>Tw5, B RS LELNIF — 25, b5
FILLichio TN X dn, & S plf, Jesa ik
LTI 5B BNC 35 W TR L 10T o SR s b e
EMNNHE L O S BHER b OMD B, MO ADIHL
BTE e UC—Rliemil, kb &5 — 2 umafy
LDV OB E RN, vy b r = 2 ZOHIA,
FRHAGMESLEL o THEL L Ty s t, $HA
2y, FAVI P E= 2N ESEETTORR, 74
TINETRITIS b O, WIREER LT — 2

H-EMMERER S X3 ot

HIMUERME Wi a v e a~F s v ay—%
ZULLAMSINIRL, #4147, RS ToR) R,
LRI S RIS k5o, XBIKIVE 4 —

5= 2R U THER G o R0, AR,

.) w%zu

W2 i

M 173

-~

B, B0ER, ARNOE IR X R A B AN I X
1ooh5, buETH HASEMVIEHS BV TB

4350 & TRVANOTHHEAE hflin 7738 G E Th{L) o BiZel
FEI LIS, 3571, wasllk, BRELOHA, &SI
b TROlE, o~ v 240l B, Rikne
LD aVE a2 — DR CTLEN BTV B,

%Wmﬁwhm il & LT, RSN O ETIkIR,
J%@”&z THRISTHEMFvES sy, HdsrFv s
F=ADF AT A PR, EHENICIEmE e £
BCIE U TR S84 % Y3 % kST RS 7 KSR X
NHXS o7z, ThvbiRvFhbisERA i
LI LDTHH S, TOELIENE R, LT A
VHREES WIS, v v TS F—, EART 55—
A,$47%m,¥45m®lﬁ,ﬁ%ﬁmﬁﬁg%ﬁ
TIEER LK FI S T o 7o & & 95003 B kUG
REBHVSER TS

2.5.2.4 ¥4~tws®5ﬁw£§

(1) SRR

VI D IFZAERS IR N E UCid, BE o SN s
R O & E IR & 7o i AMBIR S S (b
ZARLOBEL, KIPRIEHCEL L DY~ v R
B N L Ty, 202 W HREHA IR
ML THD LR, SiEs, B4, TL—ilE
RN EBH Y, #Hho 2T REINE O ANk
iy~ v A RSB L orsy,

X OHEROFRICIZ TEI Y — & v ZHlissen
T, BB O HTHTRDIED, 5K 3 A DI,
TR 7 &R 2 T iobe s ke 7 v /7
57 G L X ChERD T v 4 5 7 LR LTS
Pl s X5 ek otc, CoFENg,
AV b= ERIB UL 2 v 1 =24 AR
N, ZThicRLHEOENMNE 7Y v Yavbe—n
DRV TE P, O UIS bz
AANZ B TR O RARIR A I R D K&
STV EWSHITSD b THESS, ok
SHEIRN S, AR S PiBime y Y vy Y av b e —

4?(!!.},

Y Y

AERIATHRE OB AL LY HRIVCET IR
DE, MYRIENE O EFILDB S IBZE L b
2ixdo &3 H I L O WE P2 I o D A YT gL
KHELES5EhY, okdiciEEDTY v o vt
v LD RIECH L LT LS Th B S,
WL D R A ERAE T 3 Cha gk & BITSERES, SH i,
FERATALNEMNE N, EHE—{E—sd % 40
FIIDRE N ERRIANS 35 KO 7w 7 5 208 {4 L T v



hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線


174

By i e S 3o bor s —ENEECE RS
JE— A0 &2 el U TR 0 307, Eifikon
PEVEIEIT I U T b W I 7 AT 50300 % NI 4
%@f&uo_hmun~»—xv~r,ftv~va
VA Y~ FORGEM AR I L C v e Iuiie iz iy 2
HE BTV S, o AR, S afak g,
1520 I 3 X O DL R D 0 D i Ll
Wil BATWS, LI - THIGEAEE O 07 v
75 7 RN ST RS UBRIE T B T il
LAk e i it T 5 e M T E B,

(2) ELHED Tk

7 = AT YN 3 W TR RIS 2 & i 5

(52T D 120 Cd » Fop S 2 IR A B I 7L -
7
L LB T ¢ f\.&i 2= ST D M-S W B SUTE b

ThHREMRZBERZVALNOF  —EARERITE
Thkdy, U AsHRA, B0, HB AN
EIL ST LA &iLM IR X o CRIBE 2 177
ST EMTES,

(3) RS o Ik

74— AR DINTE & R A T VA D KA &
LTillEhasiiira=a ) <4V —0D7F5v 1 2
LTk dv, EITpABERIHISE T, KM, B
SRR T e EX RN X hTws,

(4)  #FhhEs X OGR4 o B L
FELoMfTER A 5 o IAHERLT B & RRIL THR
IS T b I N2 LT Th - 7o hs, 2,
AZ o THHMTIR O ¥ — 7 v 2 AWINEIO @I X b A
ENRAR L OD—D2TH D, W{TA L ORMINTER
MEhTws,

(5) FoiEromit

IR b DR FIT D LA N TH UM, iz L
TV TR, B ACKE P RS i & s 3560 ¥

IJCW‘EI "‘Ll}*if{r”"/f“ﬂ!.@”,j]’ le 52 ”z(f‘l’ it T'i!ﬁzﬁ
EO AT, SRR, Wik H I TERE, i AR {ER

EDOEMLIES A SN T w5
5.2.5 #—ErRoBilt
( 1) =k *L\%H(]”!‘I‘] RN ;‘{l'l

CDER OB X 7 A AeRiHAD & — ¢ v Ok
PR AOR7AR I IR T E RS o 113y, THI 38 o IR
AW AE P04 5 & BERE—T 0 & 7o ik — 2 4,
X o Tiebiy, X5 ssEiilins o
SAREIRAEE D S bR 5 TR a4
HER A B, SIS IMA AT X IR EO R

[A4-€

P O 1

T S

W BN, A, %O 3 MK LT 575
AR IR L Cv 5, L LKoo 22
U T b bt i e ig i cd s 2 Ay <&
SE AT 55—y 7 b T ORI E ~- ¥ VED
B HE e »I 5 2 L Wi o 7, IR 39
IR A 3 X OSMGEMIE S » S TEA—EL R X B
— 2Dy P AT R TE, Lrb P CERE
RS, A — N X5 2 — € Vil b & (1552
I B EA © = v VRS XU A THh 0%«
Y A — oSk D7 O UGER I £ OHLA Ehi iR R
TRl Sz, X ST 41 45 THI 1l oG
P 7 4 — Foty 7 T AMHKEE, IS,
FAIRIB I R AR ECE o~ FATEDREE
O EHNCHER G 3 5 B 2 B Ao E i 42 FiT
ey Sy v T 750 ) o B EHEEE 2 LB L
ot

(2) #4 7oLk
447kumm45ﬂmmenmm el S, B
I s e SIS Rz G 2 et vw i,
X 5HIMLRINAL, HUDRBELA § Ao CffEa
(L 3 BT E NI 37 ARLMEMET & 7 o e, X
4FDA—Fa v b a— 3o~ F Ok SRR IR
SRITTRRACYIS TIRIIL, EEhds, EBCi~<-2
SN—F ORTFHHEIN & Lo~ S D RGk & 50 &
L7z d ORI ER L, — -+ dido%
MEXEIREL DT A F v v 3—+ 3R iE vmica
EPGIIC r— 2 Y h o 73— - 2RI L T TURN
DOWN RATIO 1:25 23l g, ¥k, RERE
IO - v 75 v FRIERL, MTKEATT
v OFbon kR & 57 THL itlio|bbiiciiE

B 1 51 DRSO I 3s X O TR, 1§ 8 .

WRFOHECRSURIED 7 v 7 F A4 R X vk,
HA FIIELL L OED, EARN 0 25U H 5 )t
F LA L e — SR R B3 B K SR S Wi, A -t
e =i, #4 7 EAEFREXIvEhTYS
(3) #2—-#KEEHEOTIL

My 5 v FIRKUES), INEEE 7 EOJHEUJ»T*I%?:: .

— AL TV, 2~ ¥V ORIIRSLIOTE
TdH5H, BB MIE» S AINEEOIEa3EE
b, ¥—4 v AN X » THER2 L EEEE
5. U RWALHIEA, ERANFY, 3Nl
w@ﬁu%4~ﬁ»éIW®%utMm?&5

(4) Biohdfio ot

v —OEKLE VTSN b AR E R Y AT

TIPS B

Bl

RERMEhTws
- ETIBIRMEND XS i o o,

261 %o

mmWKmMm&okocwt@ava@mﬁﬁmm

A #ih w5 = "‘,ff%'fl FIUHE v 7 ORI
. K’,

TR S > S YL hEE LI R 57 5 & 5
z;ot,éakwﬁﬂ,+/7@/ — & v Al X
SEAMBERIRL T, Wb i 08 2 3 it — A

: Df‘ﬁfﬁiﬁké:«;“(%ﬁ‘i’% boLIEMbahTws, 5

= EA OIS 2 — € v O & L34 K Rbie
b3,

(3) TorroEmiL

E70 wlE, WBL, RAY, BT E O HTHme Ml
DRIRTENE, HkHK v T OEIIRIE L &% < o HTH LK
o WOILFETHE, $AukaE v 7 o) e
X DR H35
ERfLRESMREEh TS

BO6E WM T 0

i #

UEOENEMIEE, 5 v L ol DNk S K
es XCEB O BT s & LCHIFLNhS, %
0 B0 AROEMMEDMRILANILS B OX LW T

'ihf&%X~ﬁ~&®&m%%TEF&®$ém”

EET 2t oz L bl so—oTh 5,
2.6.1.1 #
ﬁ&%wmﬂu,£;¢/7uLﬁﬁww iT5HI X
'Wmarﬁ LRI C b o 7o A v T PR
%b&m,?§®WMuhvriﬂ%hoT<5k
imr,mm+/7@i&m;%W@Tm&&a$/7
AMNEXEDTRBY, 21— Eviosry 5 "D— ¥R
BEBENTOFCER S B RE L i e ORI
5Iﬁ§mm4m%%¢l%%%ﬂﬂﬁmwmmﬁv7
FILUTIFT RL R UERR & 4 v 7 B0 ey
*%Tﬁb 3T ERE o TR O IR E 24T,

“zAM&%AL%x~ﬁ~®%%ki5VA®%W%O

e
ey

RS THAY T, WM 2748 9 A 53R L /- Stanvac
figan 55 (13,750 PS) @ a v 5 v yyiRtHy 72 L
FOmhx7.6m O v 7 HBEE X, b D T
FVTELCEbRERAERD b DThH 108, 0
ZLEMIZ 0% BRI Lol

F—EvRBoliiyy %%@——ﬂ@"%}"ﬁiﬁtﬂui&'{%
LRELRMACIIISRICRT X 51T 15 4518 10 (5 & 75

X

Ttes l;ile k IIII ?éé é]w 5000;]]3/}1 0)5( — ‘: /d{l

-G\ -

B

518 3%

Wil v TE R

SEFC O i)

27
32
35
38
40
42

%y 3~ (DWT)

Pl v 7 n¥h x &

18,000
45,000
80,000
120,000
200,000
270,000

500% 3
1000 x 4
2000 % 4
3000 % 4
4000 x 4
5000 x4

EE 12A IHI ‘}Q 5 000m°/h Eﬁiiﬂb(uﬁd}
K Tl

ER 128

IHI % 5,000 m3fhr

It B

AV 7



hirayama
線

hirayama
線

hirayama
線

hirayama
線

hirayama
線


AN@@W% . , | L , o ; L

G
e

e .
e
. W»/,w ”@m”vff/ /w..ﬁ
o
. . w%&

.

G

.

o
w%@%\“ .

. . T G e bl ERN SR I CR—— - P o * ‘

L
27

H

11

14

A

1
1 36

i

4
I

e . !
: 4



¥ 2 H

FEAE BRI oo BB & 0 3 FRER IS O FLEME o0 B LiTTal A —
boe Ay vORNGL T OREMMMCIERATIED & Lk
Moo LCHD TR, il ox ¥ LOifi e R
B BT P AL C s D, B R SR B L KiC X B A
APEORIE F AIPHC AT B BA, BUIH BRI M o fR<F
PR L BRC AT O IHIEVES S B B, TR E b Z
oD BIc -~ TR Y F LA, UL LBE LA GBI
oI fEres, W R O S, R IR A L (i
N, % AR EHLEVE ST 5 E RO AT 2% « INTE & 72 2 1l
46 FHIZRBICWRY ¥ LT BRI oA L i
Y, 2,3 EHS G IR AN TR FLIE S RS IR L
s haicwioh ¥ L1,

S RIS T b WA -~ L TR RS YE o i - DN Tl
N3 E XN @ Ty UIE N2 30 (AT AL h @ B Al N1 R U T
W C, B0 IUED AL IR D LiF e, 74 —
1O TUINRSH e e L CEL D L, :
DERAEE R S NS OSSR B R B X
AT, ASIEHIF A (RIS kR T

1 RIS e L, PR i o ki,

Ao A DR b B e, AR KkIMAZ E
2y BRI O T R~ B e LT, 1T
SO e Ko Yt A UYL o &

Yoy e LG KMo ol FLE L
foo ARMEASTTEHEE LCL s TORIRTEH B BB Y
PG BLTFE ONC LIS O ENS IREEY s LU 2 v b e -2
i 6 DR IRE A S L e TR T, RO
A EEHILR D IR MO KRy e -t 3 v b - Y
s 7 E LTS RIGONEIT S 60 SRR LT
B YO RBGIE 3 120 i e 1L, 8 215K, o
e b nchy ¥,

feda, 7RSSR ORE S D MR KR o fRiR A
v, Wi A CHBIMLSL D, e HEE X 45 P
HY kT,

~

-

o —

8

BARY, BadR, W

Al BRI TR BOTA
Al RRfisex NS %
rA RIS 100 Al

pel IR

FEFE FRE
& k&

oo oK
) &
EiV] 73
WO K
B I
L U
9% I 3K It
RITTILE
1T 40 A7 BT

PRE AN AR
it K RO FE R

nggu

150.000 %
140.054 3k
19.000 %
12.000 %
8574 X
8316.14 L
4,75826 i
15193, Rk
9,800. il

(Fv—-v) 174541 %8
(~—-n)y 157532 %2

924.1 42
3819 X2

EOBOB

BolB

Mo W

EAh, AEHERE
FAIE S F PN
TR AR )
IO T

“F-B&WDE. $74-VT 2 BEF-160 1 4
12,000 LRSS 1) X 115 et/ 5y
2HF-B&WD.E. 525-MTBHK-40 2 I
- BRWDLE. 525-MTBH-40 1 X
AC. 450 V240 kW
4 WIE 7 LM i 58004

20T i
18.25 jii
£ 10,000



M. S. KINKASAN MARU GENERAL ARRANGEMENT
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TALIRATTS FOR ” ron

Remote and Automatic Controls on a
Japanese Cargo Liner

An Analysis of the Measures
Adopted in the ‘ Kinkasan
Maru"” to Achieve a Crew
Reduction with Better
Machinery Supervision

HILE a good deal has been said and

written about the potential henefits
to be derived by automation in ships,
practical experience is limited and con-
tinues to be restricted by conservatism jn
outlook by wide sections of the shipping
industry, which nevertheless appreciate
that radical changes in engine main-
tenance, operation and coutrol must be
introduced in the light of changing
conditions.

There is a tendency in some quarters to
confuse remote control of machinery with
automation, but it appears safe to
assume that the Mitsui Steamship Co.'s
* Kinkasan Maru,” recently delivered by
the Mitsui Shipbuilding and Engineering
Co., Ltd., is the first cargo-carrying vessel
to have bridge control of the main engine
and to have some degree of automation
for the main and auxiliary machinery.
A number of smaller vessels, such as ice-
breakers, {erries and tugs, have, of course,
shown eflectively that remote control
from the wheclhouse of one or more
medium- or high-speed engines can be
both efficient and reliable.

With the larger class of engine there is
evident caution in the approach to remote
control systems. In view of the interest
in, and the far-reaching implications from,
the advanced arrangements in the
* Kinkasan Maru,” we recently visited
the ship in Yokohama, where the Mitsui
Line and the shipbuilders offered every
facility to inspect and discuss the
installation,

It is not contended that this is the jdeal
solution to the question of remote control
and sutomation, nor has any significant
saving in personnel vet resulted.  But this
i§ an impressive and relatively inexpen-
sive step towards gaining the data and
experience necessary for future rationali-
zation of enpine operations.

Briefly, this is a ship of 9,800 tons d.w.
(8,316 gross tons) with a total grain
capacity of 17,454 m?, with a maximum
speed on trials of 21.17 knots and a service
speed of 18] knots. She is propelled by a
Mitsui-B. and W. cight-cylinder engine,
type B74-VT2BF-160, developing 12,000
b.hop. at 115 r.p.m. and driving a four-
bladed, 5.800-mm.-diameter propeller,
Electrical requirements are supplied by
threc Mitsui-B. and W.-enginad 240-kW.,
450-volt alternators.

The main {eature of the engine-room
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(Above) The contrel-room In the engine-room of the * Kinkasan Maru.”
(Below) Schematic arrangement of the above.

FRONT ELEVATION OF BOARD
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PLAN YIEWS OF BOARD
AND DESK
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1.—Gas damper (exh. gay boiter).

END ELEVATION OF BOARD

ELEVATIONS OF CONTROL DESR
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2. S W, (muin engine). 3.~Luh. oil cooler by-pass. 4. —F W, (mrin

engine). S.—F. W. (turbochsrger). 6.—F.W. (Diesel generator). 7.—Air coaler, 8.—Turbocharger oil gauge.

9. ~Ship speed indicator.

thermometer.  16,~Lub. oil inlet thermometer.
pressure gauge.  19.—Scavenge air pressure gauge.

J0.—Air to coolers thermometers. 11— Air from coolers thermometers. 12 —Turbo-
chergers thermometers, 13.—Lub. ¢il tank thermometers.

14.—Cyl. liner thermometers.  13.—Exhaust-gas
11.—Piston cooling outlets thermometers.  18.—Suarung air
20.—Air receiver pressure gauges.  2i.~—~Turbochsrger lub. oif

pressure gruge, 22 —Canushaft Jub. oil pressure gauge. 23.—Lub. cil inlet pressure gauge. 24.—Puton oil inlet

pressure  gReUge.
oil level indicators.
thermometers. 32-—~Mmn engine counter,
35.—S. W, outlets thamometers. 36 —Qil fuel

25.—Air compressor  panel.

29.—~Turbocharger F.W, thermometer.
33.—8cx  water thermometer,

26.~Lub. oil alaym.  27.—Helm indicator, 28 —~Heavy
30.—F.W, inlet thermometer. 31, —F. W, outlets
34.—S.W. inlet thermometer.

infet thermometers.  37.—0il fuel flowmeter.  38~F. W,

inlet pressure gauge.  39.—S.W. oullet pressure gaupe. 40.—Valve fuel cooling oil inlet pressure gauge, 41 —OH

fuel filters pressure mauges. 42-—Torsion meter,

43 —Pump running light, 44.—Burner slarms. 45.—Water

level gange.  46.-—Boilkir pressure pauge. 47.—Feed water pancl.  48.—Diesel generator running light.  49.—~Lub.
oil outlet thermometer. 50.—F.W. oputlet thermometer, St—Lub. oil inlet pressure gauge. 32~FW. inlet
pressure gauge,  33.—-0il fuel pressure gavge.  $4.——Scavenge air pressure gavge.  35.—Lub. oil outlet thermometer,
56.—F. W, ocutlet thermometer,  57.—Lub. oil inlet pretsure grupe. S8.—F.W. inlet pressure gauge.  39.—Oil fuel
pressure  gauge.  60.—Scavenge air pressure gavge. 6).—Lub. oil outlet thermometer. 62—F.W. outlet

thermometer,  63~—Lub. oil inlets pressure gauge.

64 —F.W, inlet pressure gauge.  65.—Q0il fuel pressure gauge,

66.~—Scavenge xir pressure gruge,  67.~—Turbocharger panel.  68.—Qil purificr panel, 7§9-—;D°¢D tank thermometee.
Vol

10 —Refrip. chamber  thermometer.,

Ti.—~Vibration weter, 72— .

., T4 —Rclays.

78.—Warning lights.  76.—Push buitons. 77.—Funnel pyrometer. 78 —Telephones. 79.—Switchbox. 80.—Tele

phones, Bl —Power {ailure alarm.  82.—Ahead and astern chanpcover switches,

83.—Air repulator. B4 —Tuming

pearindicator. BS.~—FPumpindicator. 86.—Speed control.  87.—Wsrning lights.  88.—Switchbox.  89.—Telegraph.
90— Direction indicator.  91.—Main engine tachometer. $2.—Turbocharger txchometers.

Y

— e boeean

The bridge console from which the
main engine can be started, stopped
and manecuvred by an electro-
hydraulic system. An interlocking
mechanism is included to guard
against a fault when the engine
control Is being changed from bridge
to engine-room.

is the provision of a sound-proofed, air-
conditioned control room, from which
the main engine can, if required, be con-
trolled, but which also contains the
following:—

t.—Instrument panels.

2.—Alarm pancl. . .

3.—Automatic contro} board for fuel oil purifiers.

4 —Main switchboard.

S.—Hydraulic control stand. . .
6.—Remote manceuvring console for main engine.

Gauges and meters in the control room
listed in the next column:—

Diagrammatic
arrangement of the
bridge conscle and
engine-room console
with remote control
connections to main
engine.

MAIN ENGINE CONTROLS

1.~Pressure gauges of bourdon tube type.

2.—Self-recording thermometers of electronic tube and
multiple-point type. A X

3.—Thermometers of electric resistance snd moving
coil type. |

4.—Tank level indicators.

§.—Flow meters with indicator and counter.

6.-Boiler water-level gauge with high- and low-level

alarm. .
7.—Auto-hand change-over switch of automatic feed
regulator for oil-fired boiler,
8.—Telephone of automatic exchange type.
9.—Engine telegraph.

The following automatic control

devices are provided:—

f.—Main air compressor auto-stop.

2.-—Fuel oil transfer pump auto-stop. |

3.—Automatic operation of fuel oil purifier. .

4 —Regulation of outlet temperature of fuel oil
heaters.

Hydraulic pump unit (left) and remote control mechanism for
main engine.

wyi& O =
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5.—Automatic cleaning of Jub. qil filters.
6.-~Fully automatic oil-fired boiler. :
7.—Disposal of excessive steam of exhaust-gas ke
§.—Regulation of fced water to boiler.
9.--~Engine-room bilge water alarm.

Auto Start of Main Engine

With automatic starting of the m
engine the following sequenc
adopted:—

1.—~Pre-set dial of air cut-ff regulator to the
of revolutions at which the engine switche
from air to fuel oil.

2.—Set switch as required for ahead or astern

3.~Check light indicating that change-ovet
ahead to astern or vice versa is completed..

4—Turn speed regulating dial frem step pos
correct value, causing engine to be (of]

compressed air.

Remote control gear on fU
purifier.
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5 . As the cngine attains the predetenmined speed,
the air supply to cylinders is cut off automaticaliy,
and the engine runs on fuel.

\forcover, remote control arrange-
ments in the control room actuate the
exhaust-gas by-pass valve of the exhaust-
gas boiler, and regulate the main air
compressor and mixing valves for cooling
water and lubricating oil systems. These
remote control devices can be sum-
marized as:—

_~-Main air compressor: This is statted and stopped
by remote control from the control room. It
automatically stops when the outlet air pressure
reaches 25 kpfoml,

&)

- Fuel oil transfer pump: This automuatically stops
when the oil in the fuct oil settling tank reaches a
high level.

3... Automatic operation of fuel oil purifier: The
selccted machine operates automatically according
10 a predetermined time schedute. 1t automatically
stops operating when the oit in the fuel ol setiling
1avk reaches a low level or when the oil in the fuel
oil service tank reaches a high level. Tt also comes
to a stop alter issuing an alarm in case of excess
vibrations or abnormal  revolutions while in
aperation.

4.~ Regutation of the outlet temperatuie of the fuel
ot heaters:  Automatic  temperature-regulating
valves control the main engine Puct oil heater, the
heater for the fuel oil purifier, the heater for the
jubricating oil purifier and that for the boiler ail
fiting unit,  The last-meantioned is an electric
heater. aft others employing steam heating.

.

-~ Automatic-cleaning  Iubricating ol flter: A
dilference between the inlet and outlet pressures
automatically starts the motor of the filter, which
thus draws in air and cleans the fubricating oil.
When the pressure at the outlet of the filter rises
above 0.5 kglem?, an alarm is spunded on the
meter panel in the contiol room.

6. - - Fully automutic oil-fired boiler: The stecam pressure
of the boiler is maintained at 7 kglem?, the rate of
firing automatically varying according (o steam
consumption,  The burner is ignited and  cut
automatically,

7.. Dispocal of ewessive steam of the cxhanst-gas
boiler: Excessive steam causing the pressure ol the
beiler to exceed 7 kgam? is automaticatly led to
the auxitinry condenser by the pilot-actuated un-
loading valve.

=

. Feed water to the boiler: A feed water regulator is
controlled by the level of water in the oil-fired
hoiler. An alarm will be given, or the operation
will automatically come to a stop, <hould the level
of water in the boiler or filter tank fall below the
desired level

9. .. Enginc-room bilpe water alarmi: If moie than
100 mn. of bilge water collects in the tank tops,
port andlor starboard float switches sound an
afarm,

Whereas a  conventionally equipped
ship by Mitsui S. B. and E., Co., would
be expected to have 13 gauges and instru-
ments at the engine control position, all
others being fitted to the various items of
machinery to be inspected and recorded
periodically, the * Kinkasan Maru ™ has
on the instrument panels in her control

(Left) The
automatically-
firedboiler
with rotary oil
burner.
(Right)Electrl-
cally operated
oil heater for
oil-fired boiler.

room 132 pauges and instruments: these
serve the main and auxiliary engines, the
oil-fired boiler, etc. These are sum-
matized below, with the figures for a

The extent of labour saving and auto-
matic recording devices of the ** Kinkasan
Maru,” compared with a conventionally
equipped vessel, is summed up by Mitsui

conventional vessel in parenthesisi—

S. B. and E., Co., in Table 2.

Table 1. Technical Difference between M.S. « Kinkasan Maru ™ and a Ship with
Conventional Controls

t‘:én e?gei?‘:s Boilers Others Total Remarks
(a) Mancuvring AN o i — — — s:l
{b} Thermometers 37T (Y 6 e 2 45 (2) ¥
(c) Pressure gavges 13 (8) 12 { — 26 (8)
(d) Revolution indicators .. 1M — — 1 4(3)
{¢) Level gauges .. .. 2 . i — 3
(f) Lamps and alarms . 5 13 t 26 45
(g) (nhers .. . .. 6 — N 3 9 .
i Towl .. .. .| 6603 3 3 n BETE

N.B.—* Those in item (g} are pump indicators, flow meler, forsion meter, specd indicator, rudder angle indicator,

clock, cte.

t These thermometers inciude self-recording types, two for the main engine and cne fcr other duties.

At this stage, we would have assumed
that. with oue engineer required to be

constantly on watch in the engine control
room, savings in personnel would not be

so great as can be expected at a later date,

but Mitsui inform us that the crew has

been reduced—cven in the deck depart-

C‘r;i‘"c Remarks
(a) Mancuvring .. - l"scl Newly installed
(—b‘) Rcvnlutio:?r;dic:\mr ) 2
(¢) Pump running in-
indicater .. .. i
() Indicating lamp .. 5 -
T ewt . |9

ment, which we would have thought to be
unaflected by the machinery control and

Table 2. Camparison of Control and Instrumentation Systems

Ordinary ship This ship Remarks
J?\Turﬂigﬁmd oil trnn:jpun\p at high lovet Manuat Automatic Fu(cl“;:mg. and service
anks.
(b} Operation of fuct oil purifier Local and manual Automntic tncluding automatic dis-
charge of sludge.
{¢) Temnp. comm\*a( main eng. fuel il infet Manual Automatic _—
(4} Regutation of -buiicr - Manual Automatic —

(el Mecasurement of temp. of eyl lince wall

Self-recording | To know  breakage of
piston ring and sticking

Not measured

of piston.
() Cleaning of tubrication oif filter Manual Automatic —
depending on
press. diff.
(g} Measurenient of exhaust-gas temp, Telemetric Seif-recording —

(h) Recording of eny. telegraph

Manuai recording | Seif-recording —
near manweuvring
handle

Reprinted from ** The Motor Skip,” June, 1962

Table 3. Comparison of Ship Complements

« Kinkasan Maru ™ Conventional Ship
Japan USA.
Officers | Crew | Total | Officers | Crew | Total | Officers| Crew | Total
Deck dept. .. .. .. b 12 17
Machinery dept. .. .. | " 3 3 14 : 4 4 : 14 19
é:dlq op(cinmn . . ? 3 : 3 — 3 1 12 '?
tering dept. .. .. 'y

Doctor .. - 1 H J H A " 12

Total .. .. s 15 28 43 14 3 30 13 37 50

Notes: 1.—The captainisincluded in the deck department total, and the chief engi i i
2.—The American ship in the above tableis of 6,600 gross tons m'; 1°§§6"§e;'."p?;fn':m?;'§ :!:cp arr:m:{

and New York. R

automation arrangements. Nevertheless,
we are assured that the deck department
is reduced by two men, the machinery
department by four and the catering stafl
by one—a total of seven. Mitsui con-

tend that their ships could be manned by
10 less than a conventional U.S. ship,
except for the fact that they have to
carry a doctor and two radio operators

additional to the U.S. vessel. In this

~// =

respect, it is to be noted that the
far-seeing U.S. Maritime Administ
has initiated the development of a sh;
about equivalent size to their Mar
class to be completed by 1970, and
operable by only 10 men.

Mitsui’s analysis of the compl
required for various ships is showp
Table 3. ~

Certainly, this is a most enterprisy
installation in the * Kinkasan Maru,
while Mitsui agree readily that sco
improvement exists, it undoubtedly
the beginning of an entirely
approach to marine engineering,
must inevitably embrace remote co
and automation of main and auxi
machinery on a much wider scale.

Printed in England by Temple Press Limited, Aowling Green Lane. Londo’
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The M. 8. Kinksean Matu oa & rua.

Ramotacontrol rooms The vperstoe i chief officer Yasushi Enomoro.

Rc:mmml equipment: Elactric oil p ller i insealled both in the control room
and the bridge pilot-house for controlling the starting and stoppiag of the principal engine, the
speed, forward and backward motiva of the ship. (Top, center} ...

Concentrated control room 1 Hers in this room are cons 4 veri ing and
facilities for remota-control of the ship's opecation. (middle)

It is almost twenty years since the sutomation system began to be
adopted in big factories. But no such system has found its way during all
this time into ships, notwithstanding that ships are, in a way, & kind of in-
tensively operated factories—the very first place of all places where it could '
and should have been most fitting to be installed. While we do not know Vo
exactly why this was not the case, we can see at least that ships scem to be ;
on the conservative side in their structure, judging from the fact that they
still retain funnels which are today really no more than mere decorations or
aymbols of bygone days. Thus, though it scems Jate in coming, the freighter
Kinkasan Maru was recently completed with the remotecontrol system in-
stalled at the Mitsui Shipyards in Japan.

Even though engine cleaners and firemen have been greatly relieved of
their hardships since the days of the reciprocating engine by the sdoption of
diesel and turbine engines, they are still not quite free from the disagreeable
work at the bottom of the ships. But, the installation of the remote-control
system has now come to realize the complete emancipation, at least, of the
crew members of the Kinkasan Maru from life in the ship's bottom.

A superiorclass freight-passenger boat of 9,800 G.T. with the maximum
speed of 21.2 knots, this new ship hos recently made her maiden voyage from
Yokohama to New York with excellent results. It is expected that the inno-
vation in this ship, which menans a revolution in shipbuilding techniques, is ;
likely to be followed by other shipbuilders of the world in the future. :

Engins room op d undas L. (bottom})

The World's First Trial of Remote
Control of Ship Operation

—The Mitsui's Freighter Kinkasan Maru Equipped
@ With A New Device—

Upon returning to the port of Yokohama sfter hee maiden voyags to North Amedcn,
Captain Nobuo Takebaysashi of the Kinkwan Maru (front cow, third from right) and his
wife (at his right) sre pressnted with garfands of flowers by Mise Yokohuma (Miss Tumis
Ichijo) (et his left).
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