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On the Quick Drawing Process of Lines from Standard Series for the Basic
Designs of Merchant Ships. (Ist Report)
By Kiyoshi Takashiro, Member
Abstract
In this paper, the author proposes a new quick drawing process of the lines of under w ater
form for the basic designs of merchant ships having block coefficient ranging between 0.65 and . 80.
With systematic hand work, this process needs less labour than the customary process.
The key points of this process are as follows : —
(1) Drawing the sectional area curve from standard series of sectional area curves with Cy
and e corrections. ,
(2) Picking up the offset points at standard size from the offset curves.
(3) Drawing the body plan of actual size from standard size by means of the similar translation
method. '
In this first report, the item (1) is described in detail, while the item (2 ) and the item (3)
will be reported in the.second report.
Nomenclature.
L=Length between perpendiculars
B=Moulded breadth
D=Moulded depth
d=Designed moulded draught
C»=Block coefficient
Cg =Midship goefﬁcient
Cp=Prismatic coefficient
lsp=1Relative longitudinal center of buoyancy from midship

vep = Vertical center of buoyancy from base line of sectional area curve

1. & L]

HROEAHECEL, SEcyiigadHo Lines M T35 LIXHELEDB LEBDOTLETHS, Rl
NOZHERBOFETHEL LM ABEYETLI L b, 2T b BRI E I designed load water
line L) F® Lines g5 —HBE & LTCTEHBLEDD, ZZRABARBFETHB,

2. X K5 & O # B

(1) H5xbhi- G L, Cg DRI X BLIERTT\, standard series of sectional area curves X
h % ordinate 23/} 5 equivalent sectional area point %3R3,

(2) <o point izxtL, Cw correction #47\>, Cw corrected sectional area point %3R5,

(3) = o point XL, lw correction %47\, Cw and le corrected sectional area point % 3R, Z D
B A #5A T corrected sectional area curve g%,

(4) Z o curve Of ordinate IZIsi+% corresponding Cp value %3ir,

(5) Offset curves 1 b corresponding Cp value Z#HY43% standard size & 3335 offset points %
water line & 2O\WTRD B,
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(6) Standard size @ offset points % actual size i translate L, Zh b DR %@E% body plan 2%,
(7) Water line &1F bow and buttock line iz X b fairing %175,

AL LHCR T, (1), (2), (3) He2wT@EdL, (4) FUTRE2H/CNTRD L T,
3. Standard series of sectional area curves.

(1) Form coefficients. Standard series #¥E5W57=h, speed, length, form coefficients D k{EDH
ZrLTEDOHERKY Table 1 oMm{RETS, &0 BRIMPRFECHTLS best Tikig\ i b &ih
e, ERELOERELTEEBOWIDEAS,

(2) Standard series of sectional area curves. Table 1 DBA{RAIRE T % <, round shoulder D
4 ¥, sharp shoulder DB Ao &, (Midship X b #E, B LHh LT 2T round shoulder DPAH &
sharp shoulder D34 D sectonal area HME— /5L T5,) Co % parameter & LT, Co D% 0.05 47
z. standard series & L'C sectional area curves /gL 73 D FIG. 1 ’63)7.,;0 FIG. 1 i34 ordinate
IZ351}% sectional area point @ Cp X AE{L% =T guide line JFBCEALTH%, FIG. 1 OF ordi-
nate 3si}5 sectional area MH(fEIX TABLE 2 O ThH5 A, ZR—ArFRICFTCRERVOTY
“DC, sectional area curves IIZEEHFBORBRC I OTHEBOEDFE VBV DO TBLLETL%,

(3) Variation of relative position of center of buoyancy due to change of shoulder. Sectional area
curve MOE.{> 2 midship ¢ base line L DEEY FHFN lo B v T35, (ZOBEXUR lo=8B/L
LA, ve 1 KB X iY4EBI4R T, sectional area curve IR T, BODO L THADOMEBE R R TICBE Ity o)

TABLE FORM COEFFICIENTS.

st 1. 80— f 30— LolS-—o—==-0,05

Cs Q. 6 85-nnmmmm Qe7Q-mmmmee Q. 785---—=~-0,40

Cs : 0. 978 ——-—-0,280-———~ 0.985 --=~-0.990

Ce Q. LE87-—~0.7/83--~-0.76/4~---0.808/
L bes () + 0, 785-oc- Qe =078 o), 50

’ . .
Remarks:— Vs =Service speea in Kknots.

L =L pp n M.

400 mm

———————— Round shoulder
e Sborf shoulder]

2 ) ¢ 5 P; 7

Remarks. Guide Iines oT ord/nate A, AR, é
and 6 are omitted to avord confusion.

FI1G.! STANDARD SERIES OF SECTIONAL ARER  CURVES.

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

BROEKRFH BN S Lines o AFEFERECR VT 259

TABLE 2 ORDINATE VALUES OF STRNOARD SERIES OF SECTIONAL AREA CURVE.

NeN Co L ___Round showulde Sh ra shaulder

{o7 oral 0,65 | 070 | 025 | o000 | 045 | 070 | o075 0.80
y- 4 0 0 Q Q 0 o 0 Q
A 0.2 0.8 | .2 a2 o.g 0.6 af

A. P L2 L2 2.5 2.2 L2 L9 2.5 2/

5 24.0 220.0 37.4 43.9 21.4 27./5| 32.2 238.4
/ 2.1 23.2 £25.7 227 | sS40 £2.0 | 774 223
2 132.8 144.0 156.7 17¢.0 1322.5 £45.75| 160..2 £25.25
2 £72.2°{ 0852 | 19r.1 | 1958 | 1217 | 189.4 | 1946 | 708.0

L & 17936 ) 7956 | 98¢ | 1080 |104.5 | 194.0 |1922.0 1980

/95.0 1926.0 1272.0 128.0 | 71925.0 196.0 | 79270 19 2.0

L7143 L26.0 1242 1927.9 L 75.2 1229 196.9 198.0

'y

£ 122.5 L 25,8 1270 1980 V&N 195.75, r922.0 128.0
V4

&

Ll 9.8 | (48,2 171.1 1822.4 1200 1492.Q | 17595 195.2

e 50.3 £9. 1 9732 | 1355 47,95 I.%. 4 P3./5] 134,45

9% | 202 2 0.6 47.4 25.1 [8.05 22.8 2275 £3.75
A Q. 2 [e] Q Q Q 2 [v]

Rem arks:— Ordinate velues are shown in mm 35 compored ‘

with Bxad =200mm.

Rl

FIG.2 THE VARIATION OF CENTER OF BUOYANCY
DUE TO THE CHANGE OF SHOULODER.
FIG. 2 1% fore shoulder r after shoulder ¢ sharpness 2MMRTBHEED I RV veo Dff, WO shar-
pness RE—DHEF L o DRDE Slo R LIbDTh’BD, Sharpness of shoulder A FIHELELWTRD &,
CORIC lo 28 TABLE 1 OfH 458D TL 525 ZOBEOHBIHERECH L RERARVHHERE
FIFETILIR,
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4. Sectional area curve O}

(1) Form coefficients calculation. —f#iz C» & Cy ©OB3fRIX TABLE 1 DELIIHEHRTLIND, TO

BEDOBEYROMSELD,
Ex bt C RO Cx LT, AL Co off D TABLE 1 OBIfRIC X% midship coefficient % Cgo
L5, £T
Co
Cs= G

L 1L, standard series of sectional area curves /b Cp LFE—DIER% 1> sectional area curve e 103
3, ZOBK C W HIEEL, ThIEMEDT Cro bW HERE L hiiinbite Shid,
Ch
Cwo
CHBEMLYURTEHD, kb TABLEL RRT, Cx OF{LEY Co OF{LED 1102 L T %, £
T G *FTERY 2 LTHL,
Co—z _
Cwo—0.1x
Co—x Gy
Cwo—0.12 Cyx

*Cp

p

chih

Cx —Cwyo )
Cw—0.1Cs

Equivalent block coefficient % Cve &35 &,

x=Cb(

Coe=Co—2 =C’}(M)

Cg—0.1C»
Equivalent midship coefficient % Cwe &35 &,

' / —0.1C
Cxie=Cgo—0.12=Cy EM)

Cyg—0.1Cs

Coe _c Co

Cxe ” Cw
# =B bt sectional area curve % Cw/Cye 35 &,

Chpe X g:; =CpXCp=Cp

LT, Cp OIEME Cu OfERA L, block coefficient 22 Cp Th% sectional area cvrve Hf§HN %,

s pEt @t TABLE 3 R4 form KR TAT S &, 1B % C i i ic equivalent value 285 h 5,
TABLE 3 i3, Co=0.670, Cy=0.980 DBEDEMERL 72 DT, Cr=0.6678, Cx.=0.9768 /B H¥§
T35,

Z oI LTRD BT equivalent block and midship coefficients #4715 equivalent sectional area
curve % FIG.1 o standard series X h g% D ThBA, FIT correction P rbiutic bbb, equivalent
sectional area point &R Tk <,

TABLE 3 FORM COEFF/ICIENTS CARLCULATION.

| Coafficiants ck ﬂ:‘d.:él"a
Givan Ca 0.670 Cu 0.980
| Standerzd Cs 0.670 Cuo 0.977
Egurvilent Cs (&%%ﬁ%) = Cw (_SE%:'IL%:_ =
0.670 (zog% il siy) =0.6678 | 0.980 (xpa¥ifagr) =0.9768 |
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(2) Equivalent sectional area points. —f%ic fore shoulder » after shoulder ® sharpness |(}[@—TC
Xigent, TOPBED lo and v XROMLCLTRD S,

FIG.1 &% round shoulder d3f4 & sharp shoulder DA D sectional area curve X guide line 7R
SRTWE2h, MHDOHBAED interpolation i X b, B, HIWFNEIIEE D sharpness ¥E T35 sectio-
nal area curve A3k ® process {Z X b Boh3,

%3 sharpness D% % TABLE 4 o EHs, #LT FIG.3 ZRTIER%ET 5,

TNBLE & THE EXPRESSION OF SHARPNESS OF SHOULOER.

.Shorfness round ———————— medium —— — sharp

| of shoulder R2 L1 (& D]

0 arx
1unlnu|nnhmhml "

Fte. 3
‘FIG.3 i1, sharpness of fore shoulder=3
1 n after n =1

DA D sectional area points FRDBBADO—FERL T\ 5, K ordinate 7 CDOWTHIIT S 2 %kD
ML THD, FlxIE Co=0.6678 DIPBAIC sharpness 3 DE Y RDBIIL, round shoulder DPH L sharp
shoulder DPE D, Cp=0.6678 DY IsIT5 L TERET 4.3mm THB2 5, round shoulder DB
EHe,
4.3mmx3/10=1.3mm UNBUSLAT 246212438 5 A)

DRAEEDE, ThisRS sharpness 3 DETHB, ZO/HSEREOML base line K BITHEAE| &,
ordinate 7 k DAZHH ordinate 7 I 45+ sharpness 3 @ equivalent sectional area point Xirh,

Ordinate 3 O\ C 4 FHED process i2 X b, ordinate 3 Tkit3 sharpness 1 @ equivalent sectional
area point ARPHN B,

bt ordinate DT HFEEROVERI B 4T\, BiiL sharpness 3, #£IFi2 sharpness 1 o equivalent se-
ctional area points MEBHh 3,

(3) Equivalent Ip and equivalent ve. ki _EZED equivalent sectional area points % #A TEBLND
equivalent sectional area curve 1;) loo B veo %, FIG. 4 RTMEERIC L DOTRDSD,

FIG.4 R THT equivalent Co DM BMBMAIIT, Zhi 8l & DAL LEHOERYFTOT, curve
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BERBaHRXE FI565

WYY

A’B’'0’,0’'E'F’, ABO,OEF g%, ZZic

A’'M=F'Q=10 mm
B'N=E’P=5mm

£
///F A
- /)/ ™~
"}'/ //// : :3?
7 P!
N P
bl
N l:. dlecd SR
_ . _\é l;” ] MR |
[ dlcoca) Base [ N RR
| N RM_|_
___________________ RS _|_
. (ﬂ(&ll +0.50
| ¢ | olg __0i¢s78 orm
FIG. 4

XL, ThEZED(EIL sharpness of shoulder #7733 DL T35, 8l D baseline 5> 1 mm DKFEHH L curve
A'B'0 LDAEfE% Sla, 8loy D base line 238 3mm DKFPHp L curve OE'F L o3rE% 8 3f LT3,
8la R1r 83f # BT Sl ® base line KEH A7 C, ABO R OEF roFE¥FhFih la R 3f &

—;-50 EP'D 3f, E‘éi'xi: Ola &U‘.‘:P'D 12, E*L‘E 0 3f OZ‘OOH%{"F‘Dy Wﬂ@ﬁi)ﬁ‘ﬁ:’ R Z:TZ) k,

ZDR

@ midship F ¥ base line 25 DFEREN equivalent I (N equivalent ves X525,
THIZRORE LTI IS, FIG.2 ORI TEERDOEDLIK R, M, S ¥ 2 FHRMAGHRKS IR

LTH%H, hlt TABLE 5 &Rr7TH1<, fore shoulder & after shoulder & sharpness DO E&HEHT

LicdDThbd, £LTHLED points [iZ4 + DR EHRDEHE D relative poistion of center of buoyancy

ZRLTWwWa,
TRBLE S THE COMBINATION OF SHOULOERS.
|_Abbreviation After shoulder fare sboulder 1}
RR Rowund Round
MR Medium 2
SR Starla v
/M Round Medium
M7 Medium z "
Sm Sharp ¥
RS Round Sharp
MS Medium z
SS Sharpg z
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WEF T RR-MR OBIX % £ 2 5 &,
FIG.5 /=T, =il fore shoulder A
—E, Plxi¥ R OBAWR after sboulder %
R 25 M EBED center of bnoyancy
OBEY TR LTS, ZOBERPEHROT R = Round ghoulsdar
SOBENCOWT# 2 % L, after part ® M == Medium |shoulder
sectional area % 3. (1) R, Ro
BELIMOBEIELL, Lard total se-
ctional area {IZ 57\ B R ORI T
%o

.Atm_,u.u:._m_&n_f.n:t_

Fl6. S

Horizontal moment of transfer of hatched area
Total sectional area

=Transfer of le

Vertical moment of transfer of hatched area
Total sectional area

LI_Eix fore shoulder 23 R DBEAREDOWTE LD THB D, fore shoulder 23 M OFFIT D, 3. (A1) ik
~XJ-fm< fore part ¢ sectional area (¥ R 04 LFE—Thb, total sectional area HE LV D, bR
OBRITEICBCEILT5, 62T RR—MR DO¥E& D sectional area curve OELOBENE, RM—-MM o
B4 0 sectional area curve DELODOBENCRT THD LW Z LW TES,

PEERBEDELZH VD L, RR-MR->SR D& D sectional area curve DELOBENL RM—MM—
SM R U° RS—>MS—SS 04 D sectional area curve DELOBENWEITLcb, Bl% after shoulder o
sharpness 23 R—M—S X Z5iICHE\L, sectional area curve OE.LiTT<T RR—-MR-SR line IEFICH
B35,

&. RR-RM—RS D& D sectional area curve DELOBEICOWTHFEEED process e 5 &,
fore shoulder ¢ sharpness »% R—M—S LEBIH\, sectional area curve OELMTT<T RR—RM—
RS line K RTRBEITAZ L0350 5,

=Transfer of ve

20

AL % 7 2 3 wm— é 7 ) 7 9% EP

FIG.6 Cm CORRECT/ION.
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: : . . T --—-~_—.

_C._c.a.mc..tnd_un_/’ \
- — T e o e e e e e o A e o i e o i
4
- ——— — — ——— —— — —— A ————— ——— T T S D S " S ——————. " —————— {———, -
- :
A A . A 1 e - A " A

F1G.7 Cco CORRECT/ION.

$&6>T after shoulder (X fore shoulder ¢ sharpness #EBK 52 %X, EROVERER X2 T secti-
onal area curve DE.LOBEINS D, equivalent I RUF equivalant v BEDLR BT L &85,

(4) Cg correction. {KiC equivalent sectional area point XL, fERIiCcX b FIG.6 KRS Cn
correction #4175, ﬁﬁkcaﬁ%‘?'é +, No.5 ordinate T Cg DEFED, Zh% 5 LBALERCII &
ordinate HIMEFFIC I sectional area DEXIFA T, Zhx % ordinate R\ Thix 5 & Cw corrected
sectional area points 3BSN B, KD lo correction DER | equivalent v dRGMBEIBIEL TH<o
f BEOR{EE TABLE 3 ©XEL TW 5,

(5) e correction. Cw corrected sectional area points L T, fEKIC X b FIG.7 &R+ lo
correction %475, FIG. 7 12 FIG. 4 @R THES bhic equivalent lop=-+0.50% CPESLAT 360IX43%5

Co ondllcs corrected
=) =0.006mv

' :
mmqm, /- : g
=+ 080%—050% N

" =+ 400 x 0003

. =+ 2.8 mm

S ‘ X . A
ar 5 2 3 4 s F'} ? ¥ ] 9 of £P

FIGC.8 Cn AND Lco CORRECTION.
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Ao) ”XL, given lo=+40.80% &3 BBADO—FAXTL T3, BHIE~S L, Cyx corrected ve ey
lo DEX LD, 2% base line K RTBEIL T Cx and I corrected ves TED, ThE5 LBEANERCX
h % ordinte HHY4EFTD sectional area DEXFHA T, Zh %% ordinate IR T base line RTRBEIL,Cxy
and /o corrected sectional area points %85, ]

(6) Cx and lep correction. (4) RU¥ (5) KRATIE, Cp RV lo T THBELH 2 DERIC L oT
20 ThHa5, TORBYAWT FIG.8 ORICERTS L, —BOBRETHAIOBEYTT> Z LA TE %,
b O DE% 515, equivalent v L DEX ZDOEHENS LD, KIC lo DER DA T base line iz
FIEBBIL TEY, ZOKE 5 ZRBAKERICXDOT, % ordinate HMEFTOMDOEME L RS, MOKH
TART< & ordinate I TANCPFTBEIL, Cw and lep corrected sectional area points 8, “h%Zon
RMEkhs LR D corrected sectional area curve B 5HR 5%,

%L T4 ordinate )% sectional area points D{EM S Co KB I %3HE L, sectional area curve
% check T %,

ZDRIL TEED Cb, Cx, lev R sharpness of shoulder %743 % sectional area curve NESNTD T,
RICZHE AT body plan & { process KBADTHBA, THiXF2BCRTRET S L35,
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