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The Wave-Cancelling Effects of Waveless Bulb on the
High Speed Passenger Coaster M/S “KURENAI MARU”
(Part III-Photogrammetrical Observations of Ship Waves)
By Tetsuo Takahei, Member
and Takao Inui, Member

Summary

This is the third and the final one of the three reports concerning the wave-cancelling experiment
on the high speed coaster M/S “KURENAI MARU”. This report will give the proceedings of
ship’s wave measurements in the experiments both on the 2:5m model and on the full-scale ship
‘together with the results of their stereo-analysis.

The quantitative analysis of the observed model’s waves has definitely demonstrated the remark-
kable wave-cancelling effects caused by the attached bulb F4, which was theoretically designed
for the Froude number F=0-316, i.e. V3=17-60 knots.

As far as the model’s waves, detailed wave-contour maps were obtained successfully at several
Froude numbers including F=0.316, each in a couple for comparison between two cases : with
.and without the attached large bulb F 4.

Concerning the ship’s waves at their full scale, it was planned to employ a helicopter Sikorsky
-5-55 C during the speed trials on March 13 and 16, 1961. Two different types of cameras were
.applied on the helicopter for filming the wave patterns of the running ship : a large sized aerial
«amera and a 16 mm portable cinecamera (ccloured film),

Unfortunately, the bad weather prevented us from recording the ship’s waves at her as built
«condition B 1(on March 13), and this lost chance was partially recovered on March 16 thanks to the
‘co-operation of the captain of her sister ship M/S “MURASAKI MARU”. She fortunately was
on her daily service from Kobe to Takamatsu and was nearby the mile course off the Awaji

Island. In Fig.10 a remarkable difference of wave features can be observed between two syster
ships which are running nearly abreast. '
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BEHORRIRAKED 2-5m BH, EHHEPAKED 55m BAZEL CRLER LKL (K=g/V?, KL=
UF? ki X 5, KiL=20~8 OFIET 7 S BA Tk,

MUBER ST, EREBERS O 5 bEEIR 0=0 HED0L02WT, & REFORMBEEYFER
DEILBRBZENTESBH, 0=0"~90° ORI RSO £EBCHoo T EERNCHEM BT 5 1=
DL, BB 2), 3) CHHOATVAFEERRC I 2T, Bl - #EL2EU2EHO£ERRERD 5
ERRDBEEI D, BEMMOFEEIT 22D X 5 RHRIIRAAED 2-5m BE O\, WEM 36 £ 1 Adic
filsbhico MEAATOOPEWERE IEFIR B0 &, ABBE L7 Fi offvic 2 REBXL,
EIRCRT S5EO7 v~ FRTCRAT VA BEEBRY L BT 2T ot FEORILIFEIEEME KK KE
LT, R 2 ERIE#s Stereoplotter A8 it T 1/10 DR CRILE TV, DWTEFDRERICOWTEHE
WathrER Ll (R LEERSRO KL=12 3BERIFREBRE LIt xodhe, BETOERH L TEND
DD TEUbRTieblrsot)o MTFABRE T F4 S5 OREHES F=0-316 (KL=10, Vs=17.60kn)
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Table 1—List of Froude Numbers for Wave Observation Tests

Prescribed Speed Wave Profile Cg‘;i.gzr gﬁ;f;?ttern ‘ ﬁa‘svfip; attern

| o | om | Gm PREEST] B | Mhe ARG R

267 | 14 14.87 F(igjf @ F\%? b Fig.13

.289 | 12 16.06 Fig. 14

B16 | 10| 17.06) Fig.] el [T | Ty | P ggg;{g ne 10 Etffgl:@ig%g%gds’;gg
333 | 9 18.55 | - { Fgs @ F(iag)-f' ) Fig.15 M.C.R.

344 | 8.45] 19.14 F(ig,ﬁ @ F(igj'ﬁ - 10% Overload

Remark : Figs.3~6 are all on the same scale
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SHRWIHOERARCELTE, ZTOHMALLT (1) < e ifiefict sEHEHBREE, (2) Txh
EEDOREATATUVAEERE, FTHIERITNEHBEOLDOEEL, TORMNWAREEELT, Hbd %
B DRAEML . WEATHBRMOBHITE OO L 5 KRR LChnwss, X9 & THIGREDHE.
DL 3THRICT vEALLDT {ixy, MAEFEEMEL TOWBRY, THIBER L UIRENCER T
bho FOTAL L AFHEEIER S 200K ATO LB 2ERER 1 HAxORER, TibbEERE-
ARERIETTh Do L LEEMBE L LTCRBOERFDT 4 74 M ETCHENCRETCHENE WS & FOR.
D 7oNe D7D LA LEORBEN I MEEERTADT, LROREMEL, 1B L EBRR D TR
MERAE BV LRV, 20 ORERTH O, 2BHFATIIRYOBEIE 5MCEL 752, 3 13 H
<16 A HOEHBE XTI 5 oD 2EBOMEE L HERAD 27 L 2HEE L T DRHERFEET 400 5
Moz 28 ET B L LOBENRBEOALELETE Y F—RENBEVWHEIE, chigl ¥e
Litho DX 5 HEETCSENL 2BOMBBC L HAT VAEERMEYHIEL, ROT1BIK X 52R{boTRE
BRI UBDTTFAL L, SROBERCET L LI Lt COBEN) KEILICRII Lic Th, EEEFD %
ONEHFATER E LTRIDOZ LW FT 7V, B EEEMEFERELMT LT 16mm 25~ 74 LA
X b EMBH OBERE Y AT 5 - Lk

HLo BRETAREEOEE L bOK jc@ﬁﬂ ] Table 2‘——Weight List for Cameras etc.
B, RTENE P OB, vy RORECAROD - Hslel on SERC
7o\~ 16mm BEBRE 2 ES L CRE Lo Bk gﬁiﬁﬁ?ﬁ?ﬁﬁiﬁﬂﬁs ab. 150 kg
L CHERE YT 5 LDRITEERTOTE 5~

i Aerial Photogrammetric Camera ab. 200k
a7 ERERCEFTEH B, —HERERIOWT Camera-man (1) ’ -
2, B2RERTIOKE, L L ¥ 430kg L7eY,  Conductor, ab. 80kg
}ﬁﬁﬁ%ﬁ:ﬁﬁ?& ﬂ,u\ @%ﬁﬁiﬁ ﬁ %ﬁ%%ﬁ@ DR 0)%’9 3 B*‘j: il Portable Ultra-Short Wave Telephone
DB EATTE 5 BEARD B F T BT DT u Total Weight e

2, JES 25 EERMG, 230 16mm. b 2 5 2EE
THLDOTHEAKEIOBOREBECHE L TWB DT bty 2D X 5kaffbest L, BEMA
TELAWED I B TLOLIBULELOLRDHDELT, Y2 AF S-55C #BE LI, TOMELEIR
AT, BB 1200x600mm?2 OBIOMRS D, FOFIEHICHE S 25 Zeiss RMK 15/23, Pleogon:
M, BEWOB D2 SBERE #1780l

Tgbl:eb?’;_—_Specification for Sikorsky S-55C Helicopter

Speed

Engine Useful Load | Seating Capacity }
. l High ]Cruising'

GOQHPI 1,021kg | 7~8Pass. & 2Pilots | 85kn | Wk | 144 1/hr | 7001

Fuel Consumption Fuel Capacity

16mm BEORPICOVTE, ETRENLES, BORID 2~5 HEEOWYYETCIND S L 2 L,
~Y 2T XRROBEENLERICEFC L HEER LD 5oL, BEORE /LA BERLTY 2 7.50%
Bi<oy, HEDERMD Arrifle_x 16 &CHEAEM 16mm BLO 25mm OV VAR DT FRELTCHE
ETBIL L Lo COBAOFEBERN 400m Lich, ~Y 27X DBRIFCOWTL, BEDEED o>
TPV 40kn OENTROET 2 LERICA Do BEREO S VICBMREEMETS by 20kn IKET
BEL, BBl T EEMMAEETT 14~19kn) ERBEP LT, ILED 2 5 0BBI VWL TR
40kn DEFFELTEAMOBE LY EBTH L & Lit, EBECETEANY 27 % OBRGIIBREOFESY 5 T
TRE n&%<kmﬁaoﬁﬁegf&6o_h%%xT%EHM%OE@DB% HELHHET, BRER
FrBES e T EROBELARS L 2 L

FE» 2 7 Pleogon (3 APEHE 150mm, EiE 23x23cm, v v X —i% 2 DEECHBNCREAFb
oo MEOFMFTOWTUL, RULOFEHELMEN RS, MORID 3L Thul, MERTEER 250m
Litho 2 BOMZEREERTIBETHIE, ZORETHROEROLEAK 150m OEMYIETTEML
TRARBRELITLEI Ve LHLSEERT MBI 1 BOATHY, LrIREREL B AT E 2 oo
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D, BHOBNAY 272 RFHAL, »OoRTEBELICPES 400m Lich, AFUVABEEBREOIUENDLIX
READEREL ot

EMRABIT ST, (1) HHNY 2728 h 2 5 REFTHDHOBHITELE, (2) ERCHibOM
KDOWTOJET A b, (3) BREOE R@MisBRELYETIER, T TE2E LI,
EMRABROE1H, bbb 3 AI18HD Bl »IAFORRYUAEHANLOWMCAI 2 b 5EXRET, #R
FRHVEI 400~500m BE, ~V 27 X LREMCRA CREEEBITET MEKECK BRI LCEET
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V=27 OFMIHS 1 W, HEFEEEE 4, 000~5,000m O AEERERERIC X OTTRDl. ¥HOE
BOLWIEEEAE XFEEEREL, RBRREDS> b, 2Nl ismErPEL T, £ORbDKYHE 13:10
PR HELCERICHE S Bl SASFORBOMERE bIEH* & Fi4 SASFORBS™* L yPAEF
CHMIRT, BEHLYEEERCEAFEYRETAIC LR L, TDOBEMIE, W5 ETH7i%< 3 HISHORE
KIEC X 5 BEREOER LWL DHTEHL S D TH D,
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S R WD EMBMENS, Waveless MR Sh b DENCE R O BEEOER TR ILLO
Al ©  Thhbo HOT Waveless BEOEMMEI L
\ s DDA RTEERNERHEEE L TV i
1% We T Waveless J3%IY, MEBR»ORAE
' CTARER, ThODEOREMBI DTNV
2 RXBEEOEEERETHCIOT, BLMEEY
o HTHEDTHD. LD TEMREDES KK
T BHEIRESIOCKRBOZNLREAL, BEY
» ESFEELZVI ERTREGDOV LD LS,
0o LB RRVCATIREE, BE»LRETS
b, EEAZTHDCEECHLOT, ThARRERCT
Ei 1M o] BT s TR BLT, TOEEEEErT Y EEE R O LD
Fig.1—Measured and Calculate ave Profiles o e ; . 3 -
ongthe Kurenai Maru Models(L=2-5m and 5-5m) ;;:Z: %?[;]f%fiffgizi;?:ﬁﬁfi;

LARB) X0 SPEED : F=0.3/6 (KL=I0 TVz=/7.60 kn) =L~ —0. - — -
BF(B)"D’ MAIN HULL : ENTRANCE —TZSHAPE FRAME LINE 5"‘)Ejj F=0-316 (KoL-—lO, VS—17'60 kn) 7\.

G ——— WITH BI BULB } Lpp= 5.5 m MODEL (UNKEN)
Bl e WAVE HEIGHTS REDUCED TO
3k WITH P4 BULB ) ones coRRESP. TO Lyp =25
aa 37— WITHOUT BULB | Lpp= 2.5 m MODEL
8l ~m—— WITHF$ BULB (TOKYO “UNIVERSITY )

, 2L F4 BULB :RADIUS OF EQUIV. SPHERE =2:3% Lpp B3 RAEEchHoC, HAKEZERTS 2.5

x::GLS DEPTH OF GENTER =27% Lpp m By, EFCR S 5.5m BE L ks

W RIE R & e U OR Lico EMIC I 5 M5

Sk BHOBEBY L ERS i, KERE

6+3} Dl i, BMHOBRELILOTH 25 OME

gzl PMETE, FIEENENO LD

o Y B2 E IR BRI EES & bhigsot,

erdr 8 __T_ T \ L LEHORSNE 5-5m BHRO % h & k< —

0 0 % 3 Q(ngg)sb ¢0 : 70 \80 LT3, & 16 Mic 5-5m BAEDOEHBEED
18l%Zm Lics

Fig. 2—Approximated Amplitude Functions for 2-5m
Kurenai Maru Model FMBOEMEMBERER IO F4 070K

* WHEYy 2B, Wh 3 F 8 ARIT,
DLXEHOMHAORRE : Trp=3-08m Tap=4-46m Tupan=3-TTm 4=2,230¢
ok e OREBRIIRE: Trp=3-07m Tap=4-69m Tyrpin=3-88m J=2,306¢
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(a) Without Bulb (BO0)

(b) With F4 Bulb
Fgi.3—Photos and Stereo-Analysis for 2-5m Model’s Waves at

Corresponding to Vs=14-87 knots (Tokyo Univ. Tank)
(a), (c) Without Bulb (B0) (b), (d) With F4 Bulb
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Fig.15—Photo by Aerial Camera for the Waves of the M/g Kurenai Maru
attached with I'4 Bulb, at the Speed Vg=18-4 knots (off Kariya, Awaji)

g DATE '50.8 .24

MNO|3555‘3
!

(b) With F4 Bulb
Fig. 16—Photos for Wave Profile Measurements on 5-5m Kurenai Maru Model
(Mejiro No.1 Tank), at Froude Number F=0-316 (K,L=10, Vg=
17 -60 knots)

FtE R LRI HRAD L IRHEEL T, ZhEhOREEKELRDB LB 2R (F=0-316 T+ 234 D) O
LRI D, ZORTRRBEEREA I DPIVEIRCEIT S F4 S ORIBEIE BO) REMED A0) @
HUTELELRD PEREpb LT, BHRARTRIOFELALNT F4 A7 RMe o § 2T 5 X
SIIEDTWHREBHERRD L IEEZ S, Tihhbb Mg WHOMENE, BE»SITECHT COER SRS
HT, THhRERMEFEORRC L 2T, BEREEDRS (0 D/NXVERS) O—Ea 2R O&E Tk
L0T, HbEABESMIELDTHI LT\ %o LD THIMTRE AT EL L TR Y B OBLRER
GL, FerS53T, BLALZOEER STV ALMERS L 2ITHTLDOTHNT LIV ERLSADEZEE
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BEHERRECOWTARTS, F4 27 X B MRAIERIREBOZEIIZ E LTRE SRV hdvbh b7, MERICIX
2 UWTFEERS Db TWh, SDZ b Fa A7 mAREO F=0.316 ORHCH LCREHET
RELDTCHDHZ ENHEETE S,

COXEMBEMET, BIO F4 70 ORBEIRCE ST, BERCOWUIRERE R\ =Rt 8
B D ADOWREH Y ERICHEL, SIS DEROWTIRBHE Y b an -2 BARYREERDC, #1
R R R & B L -OR L

4 2B ¥ O S

4-1 HRERER(CHITDI2HEK , :

WAKED 2.5 mERMIZ DLW TRODLEBLEEHERE, F0b L b BEHEEY L2 b 3~6 Mird
FHD (a), (¢) A A7 D WEBEERYE BETMIRR BO) OFEHT, BlRDX 5K Bl S 7 FoBEO
BWLEZTHELH Lo (b)), (d) & F4 SASHFORBOBEHTCHB, BREERD F=0.316 (Vs=
17.60kn) 1} 2WHRE—A LT, AT RIZEETEHRE DD TERCATOITE D, HEREI ZE
AEELEEPL THDB L RN b ERTOERL LTHRETE N DRAETHRENIRLIVT, F210%
PRCEHbRLTE T 5,

DERCEAN (¢),(d) DEHWHN (2-5m EH, F=0-316) oW THEEBIETE >T 2%, BiRlE
L RRBHOFERE (F & UCTHEMERORBAEHIR) OMiES XUERDER(BR)EERCART,
FP §iJi 1.5% Ler ONBRERZED T, MEFLHRE 0=1928" % it THHRGEBT (2),(b) 0%
KRABHWE 7w 7 4 VE{ED, £D (a),(b) DEFEEN F4 SATRIBELXSILbLTLELbIS, *
DERFE 8RR T, AKX LRI » 7 4 VEERTHRER R YO T OREOFLUBERREE 7w 7
4%, F1IREROEHRACHESWC, TOHBHERFOELEH» b E L TR LI, R LHE LLER
1 O=15° I35 DT, Thid, BEOFECILHCTHEER I-T, ERBUNBRER LD b ES
IO T B Z L EZERCANRKCLDTHY, ZhSDREFEVRDWTIIXE 4) it bot,

PERIOTHEBDOZ L, ZOMETAHRESSHRANERCEHE, Wb 3 EABRBOE ST TS,
HEHEE T BRESHATEENILT, bIBEICHrOEREY A FLRICHE LS 52 Litbinb,

4-2 ZMRRBRICETI2EE

2EBNICE SR~ 272 THEFEAL, ChcBERLLHEY 25 (12) ©X2T, BHREEDO X\~
REE 400m H DEMOER ECARBOBKEH 2 EGREY L, F1ECR LL4BOFENCHTS F44 -0
fﬁ@%ﬁ@ﬁ%?ﬁ%%lb&5mmﬁ?o:n&oﬁﬁﬁllﬂmsﬂloEm?ﬁﬁﬁbév,%f@#
% 2REREF OB DI EA (B1 SA7r2%) RBRELLLOT, BREEDLDIZE T, &oT\
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