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valid, gin by the Shipbuilding Conference towards the end of
3. 1te nd World War. In these series, the effects of change in
ection 8 dius and in longitudinal position of centre of buoyancy
» depend ing investigated on fast, intermediate, and slow single-
fect of pr rgo vessel forms, with block coefficients 0-65, 0:70, and -

"~ This tespectively. - The forms of all three series had the same
1 one pi

breadth, and draught; bow and stern profiles: and
section, but the parent forms were each designed quite
ly and, apart from the common features mentioned,
t related in dany way.

the formation of the British Shrpbur]dlng Research
fation, the control of the work on the three series was
iired to the new Association; and the scope of the work
atly extended until today-there is a large continuous
cal Series covering the wholc range of. dimensions, block
nt and longrtudmal posmon of centre- of buoyancy of
TOW, ocean~gomg shrps met in the British tercantile
as well as a number of smaller 1ndependent serres
changes-in other parameters,

resent paper describes the geometry of the forms of the
cal Series, and presents the cross-faired results of investi-
& into the effect on resistance of changes in block coefficient
ngrtudmal centre of buoyancy,
t, the cross-faired results of investigations into the effect
ging propertions on resistance, and of all the changes
Pred on: propulsron From the curves given, a Methodical
orm may bé derived with the dimensions, block coefficient
itudinal posrtron ‘of centre of buoyancy of any design

ostatrcs and its resrstance curves.

* Vtckers Armstrongs (Shlpbmlders) Lm'nted
1‘ Brmsh Sh1pbu1]dmg Rescarch Association.

’B.S.R.A. Methodical Series grew;out‘of three independent -

Subsequent papers will -

nsideration within the limits of the Serigs, together with ;

THE B.S.R.A. METHODICAL SERIES—AN OVERALL PRES_ENTATION

METRY OF FORMS AND VARIATION OF RESISTANCE WITH BLOCK COEFFICIENT
' AND LONGITUDINAL CENTRE. OF BUOYANCY'

. Moor, B.Se. (Member),* M. N. PARKER, B.Eng. (Associate-Member)t and R. N, M{ll';ATTULLO (Associate-Meiber)*

London at the Spring Meeting of The Royal Institution of Naval Architects on March 30, 1961, Mr. F. H. Todd, B.Sc., Ph.D.
(Vice-President), in the Chair.

Summary

A number of papers giving geometrical particulars and experrrnental results for particular
groups of B.S.R.A. Methodical Series forms have been presented to The Institution from
This paper presents a series of charts from which may be obtained the offsets,
hydrostatic particulars, and cross-faired resistance for a Methodical Series form with any
requrred block coefficient and longrtudzna} centre of buoyancy within the lirnits of the Series.
It is hoped to present charts covering cases where the proportions differ from those of the
methodical series parent forms and corresponding propulsion data in subsequent papers.

The cross-faired resistance is presented in terms of @ for 400-ft. ships, on the basis of the

Curves are provided which enable the corresponding
values based on the 1957 L'T.T.C. Model-Ship Correlation line to be obtained.

A worked example illustrating the uses of the various charts is grven in an Appendix.

Geometry of Forms
Dimensions

All the data in this paper are for a single-screw ship 400 ft.
between perpendiculars, with 55 ft. moulded bréadth, and a
moulded draught in the design load condition of 26 ft.
 The length will be récognized as the widely used standard
comparison lehgth, which, while rather short for many modern’
ocean-going ships, has the simple and easﬂy mampulated square-
root 20.

- The breadth corresponds closely to the average of smgle—screw
ships built both during the Second World War and since. The
design load draught was originally selécted to correspond to the:
.average draught of wartime vessels sailing as .closed shelter
-deckers, and is rather higher than average post-war practice,
which ‘gives a corresponding figure of about 24 ft.6V In par-
ticular, the draught is much deeper than the correspondmg value
for large modern tankers, but in order to have as few variables -
"as possible-in the Series, it was decided to maintain the same
draught throughout, the first investigations, followed by addi-
tiomal mvestlgatlons ‘into the eﬁ‘ect of change m breadth and
draught, :

In addition to- the design load draught, two other standard
“draughts were chosen an intermediate draught of 21 ft, moulded
and a ballast draught of 16 fi. moulded. Besides the level trim
associated with all three draughts, the ballast draught was also -

associgied with a. standard trim of 8 ft. (8[400 =2 per cent LBP)
by the stern.

Parent Forms

As menttoned above, the three orlgmal Shrpbulldmg Con-
ferenice series had three unrelated parent forms w1th block
coefficient 0-65, 070, and 0+ 75 respectlvely ' o

* Barly expemments on these series coincided with now well- o
known mvestlgatrons into the eﬂ'ect of Iammar ﬂow on models, . - -
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.and it was soon found that inconsistent results were being
- obtained with the 0- 70 block coefficient form, while the resistance
characteristics of the 0-75 block coefficient form were not con-
sidered satisfactory. Some experiments with these forms had
already been finished and were accordingly published, but
new forms which gave more satisfactory results were designed
and adopted for subsequent work.

Later still, as the fullness of large tankers increased, it was
decided to run a series of models with block coefficient 0-80.
The parent form was selected from a number with the required
principal characteristics run as a design study.®

The new forms were given the same length, breadth, and
draught; stern profile; and midship section as the earlier series,
but the stem profiles of the forms with block coefficients 0-75
and 0-80 were altered to suit the more modem charactc1 of
the lines.

Cross-plotting

In order to provide the cross-curves requlred for-a continuous
methodical series, the geometric offsets and parameters of four
forms, one from each of the four independent series with block
coeflicients 0-65; 0-70, ¢-75, and 0. 80, have been cross-plotted
on a base of block coefficient af rke design load draught.

Relation between LCB and C,

The cross-curves correspond to a unique longitudinal position
of the cenire of buoyancy at each block coeflicient. The relation
. between LCB and C, in the load condition is:— :

LCB per cent LBP from amidships = 20 (Cy, - 0-675).
(LCBE forward of amidships being considered positive)

This line wxll be recognized as that chosen for the D.T.M.B.
Series 57 and 60,8 and also that used in an earlier presenta-
tion of some B.S.R.A. Series results.‘? The line is not dissirnilar

“to various curvilinear relations between LCB and C,, but has
the advantage of greater geometric simplicity.

" Basic Forms. used

The models of each bleck coefficient actually used as basic
 forms in the cross-plotting are listed in Table 1.

TABLE 1

LCB Model No, Remarks

N.P.L. 3747
St. AL XY

L per cent A —
Lpercent F Derived from N.P.1L.

3066B by swinging
. the area curve.
MN.PL. 3155 3

N.P.L. 3861

1% per cent ¥ - —

2% per cent F Derived friom St. A, ZT
S by swinging the area
curve..

LI

Body plans of these four forms are. shown in Flgs 1—4

‘Cross-Curves of Oﬁ”sets 7
Tigs. 8-29 show cross-curves of the waterline offsets on a base

- of block coefficient in the load condition from 0-625-0-825,

. The offsets are presented in tering. of .the ratio (waterline off-
set{full half breadth) for each of a series of waterlines at equal

_intervals. . The heights of the waterlines above the base line are
-given in feet for the standard design load draughif of 26 fi.

Stem Proﬁlles

Fig, 30 shows cross-curves of the stem-profile offsets lus
waterline, on a base of block coefficient, The oilwis
presented in terms of per cent LBP forward of Station
is 10 per cent LBP abaft the forward perpendicular,

Stern Profile

The stern profile i§ the same throughout and is shugd
Fig. 31.

M idship Section

The midship section is the same throughout, with bilpe
6 ft. and rise of floor 6in., and is shown in Fig. 32.

Parallel Middie Body

To assist in the drawing of new lines plans, curves aro o
in Fig. 33 of the total percentage of parallel middie body
its extent forward and aft of amidships, on a base of
coefficient,

Sectional Area Curve

Figs. 34-37 show cross-curves of sectional area curve ol
on a base of block coefficient in the load condition,
ordinates are presented in terms of the ratio (sectional ar
ship area) for each of the sections for which offsets aro
and for each of the standard draughts.

Hydrostatic Particulars

Figs. 38-46 show cross-curves of the following hyil
particulars:—

Fig. 38. Moulded displacement, tons salt water.

Fig. 39. Longitudinal position of centre of buoyan
cent LBP from amidships.

Longitudinal position of centre of flotation, |
LBP from amidships.

Longitudinal position of centre of buoyancy
ward and after bodies, per cent LBP fron
ships.

Block coefficient, Cy, using LBP. _

Prismatic coefficient, C,, using LBP.

Prismatic coefficient of forward and after
using + LBP.

Water plane area coefficient, C,,, using wetted

Transverse inertia coefficient, Cyy, using

" length.

Wetted surface constant, (§) = S/VA3,.

Length-displacement constant, (M) = L{V!/

Wetted length. .

Height of centr01d of sectional area curve.

of ordinate at-Station 5, which is amidi
LBP. -

Curves are given for each of the standard draughts, oi
of block coefficient in fhe load condition.
The-values of mldshlp section coeiﬁcmnts C,, Argi==

Draught 26 it, 21 ft. 16 ft.
C, 0 -/980 0-976 0-968

Fig. 39.

Fig. 40,

Fig. 41.
Fig. 42.
Fig. 43.

' Fig. 44.
Fig. 44.

Fig. 45.
Fig. 45.
Fig. 46.
Fig.

' Ckange of LCB

- As explamed above, a umque LCB posmon is associa
each value of block coeflicient on which'the cross-cury

based.  If the derived form is required to have an LCB

different from the standard, it is necessary to fnove the tr
sections by the standard method of swinging the sectiol
curve, which has been fully described by Lackenby,©

B e




offsels o4 &

he oflsels 3
tation Y. ¥
ar.

d is showg

)

&

rves e i
idle body
base of §

arve o
mdition,
onal ur
sets e

ng hydr _:

o, .
buoyuh

:ation, |

oyancy £
5P from

[ after ig

welted
using

£}

=LIV”’|E

curve,
i amidal

zhts, ol

arg L=
6 It
-968

1ssoctnlé
"085+G1
WLCh
rthe trg

ith bilpe red

\\ \\\ 1 L.
\_ \\ \\ i !
NN | ure |
— \\_ N e S —
P N NG W A/ Ay
o~ N e T T T

Fig. 1.—BoDY PLAN FOR (- 65 BLOCK COEFFICIENT BASIC FORM, LCB % PER CENT AFT

34FT WL

-

10

Fe

30 FT WL

L NN

26 FT WL (LOAD)

ol
) 22 FT WL
] - | 27 FT WL (MEDIUM) |
k / ' _ 9/ 18.FT WL
/ Co L 6 FT WL (LIGHT /

/ - / .7I4FT_WL /

N = s




EOMETRY OF FORMS AND VARIATION OF RESISTANCE WITH

26 FT_WE _ {Loam

22FT WL

21FT Wi (veDium) .

I8FT WL~

|
/

16 FT WLEIGHT) |

14 FT WL

HOFT WL

/

/

/ / 2FT WL

pay

//' /,//6

. Fig. 3.—Boby PLAN FOR 075 BLOCK COEFFICIENT BASIC FORM. LCR 14 PER CENT FORWARD

34FT WL

30FT WL

26 FTWL (LOAD)

5

2aFT WL

21 FT WL (MEDIUM) |,

I8FT WL

16 FT WL

LiGH

3l
|
]

14 FT WL

IOFT WL

6FT WL

4FT

‘WL

\\

//

/ 7/2.FTWL‘
/

FIG 4 —BODY PLAN FOR 0 80'BLOCK COEFFICIENT BASIC FORM. LCB 21} PER CENT FORWARD




WL acilitate the carrying out of this proceSS, Fig. 47 shows
urves of the movement of each section required to produce
ge in position of LCB equal to 1 per cent LBP. The
ient is itself expressed as a percentage of LBP. The
ent of each section required to produce a change in
n of LCB other than 1 per cent is in direct proportion to
own in Fig. 47.

fe the principal hydrostatic partlculars shown in Figs.
will be practically unaltered by a change in position of
t should be remembered that the limits of the parallel
 body, shown in Fig. 33, will move by the same amount
amidships section in the swinging process.

{1oan

AEDIUM)

il Example

ractical use of the cross-curves to obtain a form with
iven dimensions, block coefficient, and longitudinal
i of centre of buoyancy, is described in detail in a worked
e given in the Appendix.

Variation of Resistance with 'Cb and LCB

e effect of change in longltudlnal posmon of centrc of
v has been investigated by testing a series of models.
e different positions of LCB, i
from its parent form by swinging the sectional area
The range of position of LCH at each block coeflicient
he practical range for that fullness, as shown in Fig. 5.
gure, the positions of LCB for the 750 models used in a
atistical analysis of the resistance of single-screw ocean-

had all been tested in Great Britain during the last ten
d may be considered to cover the whole range of require-
n that period. The models of the B.S.R.A. Methodical
re shown as circles on this plotting, and the standard
between LCB and C, adopted for the geometric cross-
as been drawn in, Tt will be seen that the range covered
Methodical Series includes practically all of the models.

ployed

der to avoid any question of inter-tank differences, only
ce data obtained with wax models 1818 ft. LBP run in
ank of the Ship Division, National Physical Laboratory,
ton, have been used. All the models were fitted with’
ed turbulence stimulators, either tripwires or- studs.
al models are listed in Table IL.

rlgmal reports on these models included tabulations ef
the 400-ft. ships, on a base of speed-length ratio V[\/\
als of 0-02, Since these intervals did mnot always
and in order to dccrcase the totdl number of p]ottmgs,
llshed values. were - teplotied on a base of VI\/ L, and
“at intervals of 0-025, correspondmg to half- knots for
ft. ships. The values so obtained are listed in Tables

Cros&—]slonfing o

dch value.of V/VL an'isometric plotting was made on

gitudinal position of centre of buoyancy. Few of the

as done on these nominal values.
0-LCB, and vatying Gy and ECB, were drawn through-

" BLOCK COEFFICIENT AND LONG‘TUDINAL CENTRE OF BUOYANCY

ips,!? have been plotted against block coefficient, These -

and LCB, for each speed and draught.

" Presentanan af Results

he values of (C) were. plotted against block coefficient )

'had exactly their design Cp and LCB, but all the basic -
Fairing lines with -

lotting, resultmg ina surface of © on bases of Cg:

333 o -

TABLE I
MoDnELS USED FOR Cross-PLorting (C)

5.8. 400-ft. BP x 55-ft. B. mld x 26-ft. d. mld
{Forms used for geometric cross-fairing marked¥®)

Cy 0-65 §-70 | 0-75 1 0-80
Lce Model numbers
24, 3803 —_ — —
14A 3801 — — -
1A — 3378 () — —_
1A #3747 () — — —
' . 3797
{1} — 3148 () |

' ' 3255 | 3822 —

_ 3467 (b)
iF 3800 * — 3859
- 30668 () | 3067 (c, d)
IF — 3256, 3204 (d) —
3370A.
1F 3802 | 3247 *3155(d) | 3860,
2F — 1348 3223 (d) 38078
21F — — - *3861
3F — - 3820 ° —
3LF — — — 3858
- Draughts 26 ft,, 21 ft., dnd

16 ft. level trim, and /16 ft. trimmed
87400 by the stern, except where marked:—- -

f (&) 26 ft. only. (b 21 ft. only.
(c): not 16 ft. trimmed. (d) not 16 ft. level.

The points on these
surfaces at constant values of C; and LCB wefe then cross-

faired on a base of VI\/ L, and the fairing readjusted where
. necessary. To cover as wide a ranpe of the variables as possible,

all the curves were extended beyond the last experimental spot

by one step in value for each variable, that is 0~ 025 in V]\/ L
0:025in C;, and 0-5in LCB. .
- This. method of cross-plottmg is one of several which. might
have been uséd and it is possible that other systems would have
resulted in shghtly dlﬂ“erent mterpo}ated vahues. :

:

Flgs 48 61, 73, and &5 show, for each of the four standard

“ draughts, 26 ft., 21 fi., and 16 ft. level trim and .16 ft. tririmed
'8 fi. by the- stern curves of (C) for each of a number of speeds,

on a base of. block: coefﬁcmnt ‘In each diagram; the base scale

“is. block coefficient at the des1gned load draught, 26 ft., and the:

(C) for that block coefficient is that corresponding to the bas:p .

'posnmn of LGB, depcndent on the fu]]ness and defined by

- LCB-per cent LBP from amldshlps = 20 (Cb -0 675).
(LCB forward of amldshlps bemg conmdered p051t1ve)
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each of the four-conditions of draught and {rim, correc-
actors to be applied to the basic @ obtained from Figs.
, 73, or 85, for deviations in the longitudinal position of
entre of buoyancy from the unique basic position appro-
to the block coeflicient, are given in Figs. 49 to 60, 62
, 74 to 84, and 86 to 96, respectively. The corrections
spond to the faired values of (C) for the full range of LCB
lock coefficient covered by the cross-fairing.
each diagram, which refers to a particular speed, the base
cale of block coefficient at the load draught and the vertical
is one of deviation of LCB at the load draught from the
position, expressed as a percerage of LBP, the deviation
veckoned positive when the actual position is Sforward of
asic position. Each diagram is divided up by a series of
ours such that in any one of the areas so defined the correc-
factor has the value indicated. The shaded area of each
am corresponds to a correction factor of unity, so that if
ticular combination of block coefficient and LCB deviation
i a point within the shaded area the (C) value from the
¥ diagram may be used without coxrection.
e diagrams are primarily designed for rapid use in cal-
ing the (C) of a Series form with random values of LCB
4, as described in detail in the worked example in the
dix. ‘They also provide a ready indication of the changing
vity of the resistance of a Series form to changes in longi-
1 position of centre of buoyancy as block coefficient
¢s, but give no indication of the effect of change in block
ient, which must be taken from the basic diagrams,
48 61, 73, and 85. '
that any practitioner who wishes may replot the values in
m way, the full faired values of © on which the graphical
tation js based are listed in Tables XXIV to XXVIIL

iction Correction

g © values presented for the 400-ft. ships have been

lated from those for the 18-18-ft. models using the R. E.
de friction coefficients and the associated temperature

stion agreed by the International Conference of Tank

tendents in 1935, Values for similar ships of other
s may be obtained by adding the length correction

(O, — Ogo0) (& @17

ubscripts L and 400 refer to lengths L and 400 ft. respec-
A diagram for determining the value of this expression

ges of length, (§), and speed-length ratio is given in

N

's Madrid Conference in 1957, the Infernational Towiﬁg

onference adopted a new formulation as its 1957 Model-

orrelation Line, viz.
0075
77 (logo Ry - 2%

e most of the experiments were carried out before 1957,
of the results of the B.S.R.A. Methodical Series has
alculated using this new formulation. Tt is, however,
iated that many practitioners will wish to_ use the
dical Series data in conjunction with future results based

1T.T.C. Line. Curves showing the difference between.

 calculated using the Froude coefficients and using the
_coefficients are therefore shown in Fig. 98, for ranges

eth, @, and speed-length ratio. The curves have been

ed on the assumption that the model experiments were

in fresh water with a temperature of 59° F., that is, it

an assumed that the temperature correction used with the

Troude coefficients correctly evaluate the effect of temperature
on the model resistance over the range of difference between the
actual temperature of the water at the time of the tests and
59° F. It can be shown that this assumption will cause maxi-
mum error of about +1 per cent in © for a 400-ft. ship at a
speed—length ratio of 0-4, if the tests were run in water at 10° F.
cooler than the standard: at the same speed, for 10° F, increase
in temperature, the equivalent error is less than —% per cent.
As speed increases, both errors decrease to about one-half of
the stated values at the maximum slzeeds of the Series.
]

Practical Applications of the Cross-fairing

When the lines of a new ship are being designed, the principal '

parameters which must be adhered to are the dimensions and
displacement (and hence block coefficient) and longitudinal
position of the centre of gravity (and hence longitudinal position

. of the centre of buoyancy). It is most unlikely that any form

with exactly the required values of these parameters will be

_available to the designer, or that a form with exactly these values.

will be found among the models actually tested in the Methodical
Series experiments.” Since, however, the curves of geometric
particulars and @ described above are continuous, the lines
and resistance for any Series form intermediate between those
of the actual models may be obtained from the cross-fairing, as
described in the worked example in the Appendix. The resistance
data presently given are restricted to applications where the pro-
portions of the hull form do not differ from those corresponding
to the standard dimensions of the Series parents, 400 ft. LBP X
55 ft. mounlded breadth x 26 ft. moulded draught, but as has
been noted, a further cross-fairing is to-be published covering

" the effects of changes in these proportions.

In the absence of any other form, the Series form may be
adopted. If other forms are available, the Series form may be
considered as an alternative, or it may be used to provide a
standard of performance with which the results for the other
models may be compared. “In either case it is reasonable to
expect that the Series forms should represent good modern
practice, Comparison with the tesults of a rtecent statistical
analysis of the effective horsepower of single-screw ships'®
shows that the 0-65, 0-70, and 0-80 block coefficient forms are
significantly better than average throughout the practical speed
range, and that the 0-75 block coefficient forms have resistance
characteristics conforming to the average at all practical speeds.
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Nomenclature and Symbols .

A, = Maximum section area (sq. ft.).
A, = Area of waterplane (sq. ft.).
B = Breadth of ship (ft.).
C, = Block coefficient,
Cr == Frictional resistance coefficient.

Cyr = Transverse inertia coéfficient of waterplane {on wetted -

121

C,. = Midship section coeflicient.
\%
= Prismatic coefficient = ——
A, L

C,, = Prismatic coefficient of afterbody.
C,r = Prismatic coefficient of forebody.

C,, = Waterplane area coeflicient (on wetted length) =

d = Draught.
ehp = Effective horsepower. -
I = Transverse moment of inertia of waterplane.
L = Length.
LBP = Length between perpendiculars.
LCB = Longitudinal centre of buoyancy.
LCF = Longitudinal centre of flotation.
" PMB = Parallel middle body (length given as percentage of
LEP).
R,; = Reynolds number.
R, = Total resistance.
.8 == Area of wetted surface.
V = Speed.
w = Weight density.
A = Displacement weight.
V = Volume of displacement.
.%o, = Half angle of entrance,

_ ® = Speeddcngth constant = Vc\;‘

= 1-055 \—/—_ where V is in knots and L in ft.

Ay
e

in consistent units

' L.
™M = I_cngthailsplacement constant = g7s.

: @ Wetted-surfacc constant =

S

LR
ML in  cohsistent
,;,rl‘ﬂvz,rs A\ .

/

. © == Resistance. constant =

¢hp :
units = 427 | A213V3 where Ai 1s m tons salt water-'

- and V in knots.

L “Note: Coefficients are worked on length between perpen—
+diculars unless otherWlse stated. '

APPEND!X _
Worked Example ’

'To deternune the Methodlcal Series Lines and (©) Curve for a
3 Sh1p 445 .ft. LBP, w1th 16, 000 tons Dlsplacement and
/ ft forward of amidshlps. S

1. Lines
Beam and Draught .

The beam and draught wifl normally have been decided i
earlier stage in the design. For the purpose of the
example, however, it is assumed that the vessel is to huve |
standard proportions of the parent forms of the B.NAL
Methodical Series. For these basic proportions the Ak
ship dimensions are: 400 ft. LBP-x 55 ft. moulded breulih
26 ft. moulded Ioad draught. =~

The breadih and draught in this particular ship will 1l
fore be i

@—61 18 ft.

Breadth 306

B755><

445
d=126 X 50
' These dimensions have been chosen solely because the
fairing of the resistance data given in the paper is applicablg
forms of these particular proportions.
The subseguent procedure would have been carried ouf
exactly the same way had any other dimensions been chosh;

‘Draught = 28-93 ft.

Requirved Block Cocefficient

35A 35 % 16,000
LBd 445 X 61-18 x 28-93

=0 711.

Gy =

Deviation of I.CB from Basis
Required I.CB as percentage of LBP forward of amidshi
90
T 445

The basis LCB is calculated from the formula i~

© LCB = 20 (C, — 0-675) per cent LBP forward of amid
Then for C, =0-711,.
basis LCB = 20(0-711 — 0-675),
= {-72 per cent LBP forward of amidsh

% 100 == 2-02 per cent.

Hence deviation from basis

=2:02 ~ 072,
= 1+30 per cent LBP forward,

Aa}'ustment of Basis Form to give required LCB

This is effected by a shift of the stations at which the wal
offsets are layed off, The shift of station (per cent LBP) t
1 per cent LBP movement of LCB is given in Fig. 47,
required shifts of stations in feet are.obtained by roult]
by the factor.

\

. ' LBP
{required movement} x 106°

445
1 30 % ﬁ) =5 785
Flg 47 is entered at C — 0- 711 and the Shlft of each B
for 1 per cent movement lifted from the curves. These

in ‘this example

_are multiplied by the above factor as in. Table I11, .

These shifts are plotted, and a curve of shifts run in as

,'at the bottom of Fig. 6.

" Extent af Parallel Middle Body'

The Iengths of parallel in the forebody and afterbody f




"TABLE TII

n decided Shift of station in | gpife of station in
of the Station t per gg:EtLI%%\}']erg;nt feet for 130 por cent
is do b (from Fig, 47) of LCB
the WA
ns the - AP 0-02 0-12
ded brea 1 0-16 0-93
_ 3 0-38 2.20
hip will | 3 0-62 3.59
1 0-87 5-03
" 13 1-29 7-46
2 1-66 960
. 23 1-94 11-22
. 3 2-14 12-38
31 2-24 12-96
use (e ; >3 1303
applivaty 6 2-31 13436
oy 6t 2:29 i3-25
arried o z
en chmef 7 2:25 13-02
T4 2-12 12-26
8 1-88 10-88
8% 1-48 8-56
9 0-96 5-55
91 067 388
94 0-39 2-26
93 0-16 0:93
FP 10 0 "0

midsii

Forebody :
Afterbody:

6-'8.per cent LBP = 30-3 ft.
3-4 per cent LBP = 15-1 fi,

Check Total 10-2 per cent LBP — 45-4 ft.

5 a result of the shift of stations to give the required LCB
tion, the parallel middle body is moved bodﬂy forward by
mount equal to the shift of Station 5 shown in Table 1II,
13-42 ft. in this instance. The required extent of parallel
dle body will therefore be:—

Forebody: 43-7 ft.
Afterbody: 1-7 ft. -
© Check Total: 45-4 ft.
BP) to . _ —
. 47, ng Out the Grid * |

¢ equi-spaced displacement statxons 0 to 10 are set out,
on the half-breadth plan, the auxiliary stations, shown as
1, 2, etc., in Fig, 6, are added and the _extent of paralle]
iddle body marked off. The aux1hary statlons are displaced

BLOCK -COEFFICIENT AND LONGITUDINAL CENTRE OF BUOYAN

from stations 0, 1, 2, etc., by the shifts determined above. The
standard waterlines are drawn in on the profile. These corte-
spond to the 2-ft., 6-ft,, 10-ft., 14-ft.~34-fi. waterlines for the
standard load draught of 26 ft moulded, and their spacing is
adjustcd in thc ratio of the actual design load draught to 26 ft.,
i.€.28:93 = 26 = 1-1125 in this example. The actuaI waterimc
positions are given in Table IV.

Stem Profile

The stem-profile offsets are given in Fig. 30, as percentages of
LBP forward of Station 9. The offsets appropriate to the
required block coefficient *‘(Cb =0-711) are lifted from this
diagram. This profile (shown as a chain line in Fig. 6) applies
to the basis LCB position, and the fore-and-aft shifts of profile
at any point to give the profile for the required LCR (the full
line) are obtained from the curve of shifts alrcady constructed.

Stern Profile
The effect of the LCB position on the stern profile is small

rand may be neglected. The oﬁ'sets taken from Fig, 31 are
therefore used dlrectly

Half-Breadth Plan

Figs. 8 to 29 are entered at the required block coeflicient
{C, = 0-711) and the offsets for the standard waterlines lifted,
The standard waterlines, marked 2 ft., 6 ft., 10 ft., etc., on the
diagrams are the levels correspondmg to the standard load
draught of 26 ft.

The oﬁ”sets $0 obtained, the italic ﬁgurcs in Table V ‘are in
terms of the maximum haif breadth and are multiplied by the
full half-breadth (6118 = 2 = 30-59) to give the actual offsets,
the upriglit figures in the table

These offsets are then laid off at-the auxiliary stations in order

to give the required LCB, and the waterlines are run in.

Body Plan

The waterline offscts lifted at the equi-spaced displacement
stations 0, 1, 2, etc., in the half-breadth plan are now transferred
to the body plan and the body sections drawn in.

Tab[e of Offsets

The offsets at the standard waterlines lifted from the body
plan are given in Table VI, In practice it may be preferred to
lift a set of offsets from the body plan at waterlines spaced in
round feet. -

" Check on Overall Accuracy of the Method
A set of lines constructed by this method should give the

required displacement and LCH with sufficient accuracy for all

preliminary ‘desigh purposes, but as an overall check on the’
workmg it is advisable that a dlsplacement sheet calculatxon

should be made from the oﬂ‘sets

TABLE v .
ch sta . Waterlirie'._ o A o B. V C D B - J _F , Lg/L u .' I
ese Vi, ‘ - : —
elght above keel, in feet, for 2. 6 110 i4 18 22 - 26 3 . 34
load draught = 26 ft o : . _ . - ,
eight above kecl, in feet, for 2:23 6468 11-13 15-58 20:03 2448 | 28 93 | 3338 | 37-83
load draught = 2893 ft. - : S P '




TABLE V

TABLE OF WATERLINE OFFsETS CORR]:SPONDING TO AUXILIARY STATIONS

(Itahc figures are ot’fsets in terms of the full half-breadth, upright ﬁgures are actual offsets in feet)

Waterline

Height above keel
for load draught
= 26 ft.

Height above keel

fﬂr_l_ogddraft:sht -23 ft. -68 £t 1136 |- 15-38Ft 20°03 ft. 24-48 11, 28-93 £, 33381t 8311

0-019 0-162 0-271 0-365
0-58 | 496 8-29 1117
0-15¢ | 0-297 0419 0:516
4-71 909 . | 12:82 15-78
0-290 | 0-421 0542 0-641
8-87 12-88 16-58 19-61
0420 0-538 0-650 0743
1285 16-46 19-88 22-73
0541 0642 0742 0821
16:55 19-64 22-70 2511

0734 0809 0-874 0-928
1 22-45 24-75 26-74 28-39

0-874 0-919 0-956 0985
26-74 2811 2924 30-13
0959 0-979 0992 |° 0-999
29-34 29-95 |- 30-35 30-56
0-996 1-000 1-000 1-000
30-47 30-59° 30-59 30-59
1-000 1-000 1-000 1-000
30-59 30-59 30-59 30-59
1-000 1000 1-000 1-000
30-59 30-59 30-59 30-59
I-000 1000 1600 1-000
30-59 10-59 | 30-59 30-59

- 1000 1-000 1-000 1-000
30-59 30-59 | .30-59 30-59
1600 1-000 1-000 1-000
30-59 30-59 3059 3059
0996 0-998 0999 1000
30-47 30-53 30-56 | 30-59
0972 0-977 0-981 0-982
2973 29-89 30-01 30-04
0894 0-906 0913 | 0-920
27-35 2771 27:93 28-14
0746 0760 0:770 0-779
22-82 23-25 23-55 23-83
0522 0-539 0-554 0-568
15:97 16-49 16-95 17+38
a0-395 | 0-411 0429 0-445
12-08 12-57 | 13-12 13-61
0-263 0281 299 0-316
8-05 ‘8+60 ‘15 9-67
L0128 | 0144 162 . 07182
3.92 4-40 - 4:96 5-57
R ©0-008 0022 0-004
= 024 1 067 1-35




TABLE VI

TABLE OF QFFSETS AT DISPLACEMENT STATIONS .

Waterline A B C D E ¥ G H J
1 Heightabovekeel | 22311, 66811, - 11315 15-58 11, 20403 ft. 24-48 ft, 28-93 11 33381, 37:83 11,
ate APO — — _ — — — | 48 | 835 | 120
* 0-55 062 0-67 073 1-13 4-28 §-63 12-42 15-33
83 ft - .
1 1-65 2-36 3-00 3-76 502 8-05 12»'17 15-97 18-94
'f",'ﬁ 3 2-84 4-28 5-51 6-82 875 11-75 15-42 18-90 21-90
316 1 4-10 6-33 814 5-91 12-17 15-02 18-42 21-60 24-26
641 13 719 10-98 13-43 15-78 18-23 | 20-83 23:37 25-73 27-59
61 ‘ ‘ - S
743 2 11-01 15-82 18-84 21-23. 23-37 25-24 26-95 28-48 29-64
73 24 1505 | 2062 | 2358 | 2563 | 27416 | 2827 | 2021 | 29.98 30-47
-821 : : - :
11 3 19-39 24-47 27-04 28-54 29-49 3007 30-47 30-59 30-59
928 ; } -
30 4 26-06 29-61 30-38 30-59 3059 30-59 30-59 30-59 30-59
?gj 5 28-51 30-59 30-59 30-59 3059 30-59 30-59 30-59 30-59
§g9 6 28-5¢ 30-59; | 30-59 30-59; | 30-59 30+59 30-59 30-59 30-59
000 7 26-67 29-79 30-59 30-59 30-59 30-59 30-59 30-59 ¢ :30-59
59 ‘
000 7% 24-14 28-27 29-61 30-07 30-28 30-35 | 3050 30-59 30-59
59
000 8 1991 24-90 26-95 27-96 28-57 .28-82 - 29-03 29-24 29-46
53 8% 14-07 19-36 21-96 23-37 2429 24-90 25-33 25-63 ©| 25-88
000 )
59 9 7-19 11-78 14-35 16-12 17-31 18-05 - 18-57 18-94 19:30
000 - N ;
59 9% 3-64 7-71 10-16 i1-81 12-94 13-95 14-19 14:62 15-08
20 93 0-40 3-73 5-93 7-37 §-29 8-93 945 | 10-03 | 1052
?go 93 — — 1-71 2-97 C 379 4-31 477 5-32 6-00
282 FP10 — — — — — | = 0-24 0-70 1-41
M - : N
220 C
4 . ' . o ‘
779 _ _ 2. Resistance’ and LCB deviation = 4130, the deviation being reckoned
13 ' ) ) positive since the actual LCB is forward of the basis position. .
68 t. (C) Values for Basis Form : ‘ The appropriate correction factors ‘are listed in Col. 4 of -
; The basis chart for the load" condition, Fig. 48, is entered at Table VII, the factors for the half-knot intervals beéing inter~
s required. block coefficient, C, =0- 711 and the © values Ppolated. The basis © values in Col. 3 are multip]ied by these
i ed at half-knot intervals, The'values so obtained are listed ~factors to give the 400-ft. ship (C) values listed in Col. 5. The
s Col. 3 of Table VII and a‘re plotted as a broken line in Fig, 7 lattcr are a.lso plotted in Fig. 7 (thc chain-dotted hne)
16
e .
f 42 rrections. farj Deviation of LCB from Basis Correction for Deviation from Bas:s Proporrzons )
7 The coirection fq‘:to;s for deviation from the basis LCB are  In this partlculal case no correction for deviation from’ the
04 en from the charts in.Figs. 490 60. Each chart is entered in ~ basis proportions is required since the example was. chosen to
5 n at the appropmate block coefficient and LCB deviation to. ~ have the . proportmns of the parent forms of the BS.R.A. -
‘ tain a series of correction factors covering the whole speed .~ Methodical Series. - '
— 0-711 -

ge at mtervals of one knot In the present mstance Cb

b

Charts covermg cases where the 400-ft. ship breadth and:'ﬁi-
339 : : : T




TABLE - VII

5

o) . R. E. Froude ‘

1400 for Cosrection factor O 400 for Ja. Lro! 4453 for

Speed in knots = . @J for LCB deviation & skin-friction © Speed in knoty

for 400-f¢, ship L Cy = 0711 = 1+ 1-30 Cp=0-T11 correction Cpr= 0111 for 445-ft, ship
and LCB = 0-72 at C.': — 0711 and LCR = 2-02 from L = 400 ft. and LCB =~ 2-02

per cent forward per cent forward to X, = 445 fi. per cent forward

0-640 1-00 0-640 , —0-007 0-633 ~ 10-55

0645 0-99% | 0-639 —-0-007 0632 11-08

©0-651 0-99 . 0-644 —0-007 0-637 1160

0-658 - 0-98% 0645 —0-007 . 0-638 12-13

0-665 0-98 0-652 —0-007 0-645 - 12-66

0671 -Q-98* 0-658 —0-007 0-651 13-19

0-684 ' 0-99 0-677 -~ —0-0607 ' 0-670 13-71

0-692 1-01% 0-699 —0-007 C 0692 14-24

"0-704 103 0725 —0-006 | 0719 14-77

0:730 1-05% 0-767 . —0-006 0761 15-30

0-769 1-07 0-823 —0-006 0-817 15-82

0-817 1:09%* 0-89% - —0-006 0-893° 16-35

0-877 1-12 0-982 ~-0-006 0-976 16-88

0-940 : 1-081 —0-006 1-075 17-41

i
I

1-006 18 ] 1-187 —0-006 1-181 17-93

* 'nterpolateci .

. _ﬂdfaught differ from 55 ft. and 26 ft. are in the course of pre;ﬁar‘a- Orher Draughts

' 'tl?n and it is hoped to publish them shortly. The @ curves for the other standard draughts are obml
in the same way, using Figs. 61 to 72 for the medium drau
COFVGCUO” to Actual Leﬂgfh e - . (21-ft. level trim), Figs. 73 to 84 for the ballast draught (

. The 400-ft. @ values are now corrected {o the actual length ‘level trim), and Figs. 85 to 96 for the trimmed ballast condit}

of 445 ft,, as-shown in Cols. 6 and 7, and the correspopdmg (16-ft. trimmed 8400 by the storn).

: Tt should be noted that all the charts are based on the I
speeds, Col, 8, cafeulated. The. R. E. Froude ‘skin-friction draught C, and LCB. This obviates the need to determins

corrections may bo obtained from Fig. 97 at (§) = 605 read  parameters for other conditions of draught and trim,
from Fig. 45. - The final corrected curve is shown by the full curves for mtermedlate condltmns imay be obtained

Ime in Fig. 7. 1nterp01at10n
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TABLE VEH
VALUES OF (C) USED FOr Cross-PLOTTING
S.S. 400-ft. BP x 55-ft. B. mld. x 26-ft. 4. mld.

- TABLE. X

e

VALUES OF @ USED FOR CROSS-PLOTTING

S.S. 400-ft. BP x 55-ft. B. mid, X 26-ft. 4. mld.

- 0650
Cy | 0750
2A 13A A AF 14F
3803 | asot 3747"4 397 | 3se0 | 3802 LCB per cent B 1F 3 | 2F IF
Model No, | 3822 | 3067 | 1204 !3370A ass | 3223 | 38w
vIvVL ©
0-638 | 0-631 | — | 0:630 | 0-635 | 0-636
0-638 | 0-631 | — | 0631 | 0-636 | 0-638 0400 SN TR (R U R
| 0-639 | 0-633 | 0-628 | 0-635 | 0-639 | 0-638 0425 | — | — | — | — | — | = | —
0-639.1 0-636 | 0631 | 0-641 | 0-644 | 0-638 0-450° 10-68210-670|0-670|0-670| 0647 |0:639 | 0-630
0-640 | 0-641 | 0-635 | 0-652 | 0-648 | 0638 0-475 0686 0-674 |0-674{0-67410-655|0-641 |0-634
0-643 | 0-647 | 0:642 | 0-660-| 0-653 | 0640 0-500 |0-689 |0-679|0-678 |0-678 {0-66210-645|0-637 |
0649 | 0-655.| 0-651 | 0:668 | 0-655 | 0-642 . 0-525 |0-693 [0-684 |0-683 [0-683 |0-669 | 0-649 | 0-640
0:656 | 0-662 | 0-660 | 0-676 | 0-655 [ 0645 | | 0-550 |0-699|0-688 0:687|0-687|0-674 |0-653|0-645|
0663 | 0-668 | 0-668 | 0-681 0:657 | 0-650 0-575 |0-710{0-692 [0-692 |0-692 | 0-680|0-659 | 0-654 |,
0-674 | 0-673 | 0-673 | 0:684 | 0-664 | 0-664 0:600 |0-7210-697|0-697 |0-697 |0-687 | 0-670 | 0-670
0:680 | 0:675 | 0-676 | 02685 | 0-677 1 0-694 |. 0:625 [0:733|0-703 [0-703 |0-703 | 0-697 | 0687|0697
0-685 | 0-676 | 0682 |0-690 | 0-704 | 0-744 0-650 |0-742(0:710|0-708 |0-708 [0:716 |0- 71510744
0-688 | 0-679 | 0:690 | 0-699 | 0-740 | 0-803 0-675 10-751|0-723]0-721{0-721{0-742| 0751 |0-806
0-693'| 0-684 | 0-708 | 0-719 | 0-779 | 0-868 10-700  |0-76010-750 |0-751 |0-751 0-784 | 0-809 [0-884
0-703 | 0-703 { 0-735 | 0-753 | 0-815 | 0-932 0-725 |0-7770-803 | 0-804 | 0-804 | 0-846 |0-878 | 0-974
0-741 | 0-755 | 0-784 | 0-806 | 0-873 | 1-004 0-750 | 0-851|0-890 | 0-889 | 0-889 |0-932(0:970 |1-075
0-839 | 0-848 | 0-872 | 0-896 | 0-973 | 1-099 0:775 - |0-956|1-000 |0-998 | 0-998 | 1-059 | 1-085 | 1-197
0-968 | 0-977 | 1-012 | 1°046 | 1-108 | 1-243 § 0-800 |1-045|1-105[1:006|1-006|1-172(1-199 |1-328
1-127 | 1-143 | — | 1-200 | 1-265 | — ‘
TABLE IX
VaLues oF (C) UsED FOr CROSS-PLOTTING TABLE X1
S.S. 400-ft. BP X 55-ft. B. mld. x 26-ft. d. mild. Vavoss oF (©) usep FOR Cross-PLoTTING
¢-700 . .S.8. 400-ft. BP x 55-ft. B. mld. X 26-ft. 4. mid.
w ¥ HF 2F Cp 0800
3148 l 3255 t:ms? weeB | 3256 | w47 | 3248, LCB per cent o . 145 o | 24F -
© Model o. | 3859 3860 | 3807B ‘ 3L | sss
0-653 [ 0-641 | 0-641 0-633|0-632|0-638 |0-633| | - VIVE ’ ©
0-656|0:640|0-640|  10:639|0-639|0-643 |Q-635{ [ , ,
0-662|0-641 [0-641 - |0-646|0-646.0650 0-639 - 0400 0:738 1 0:726 | 0-697 | 0-687 | 0-678
0-669 0646 |0-646| § 10-652(0:652]0-655|0-641{ | 0425 | -0-738 | 0-718 | 0-698 | 0-680 | 0:674
0-679 |0-6570-657| & 10-65610-657 |0-662 |0-646] | 0-450 0738 | 0-715 | 0-700 | 0-674 | 0-672
0-689(0-671[0-671} § |0-664]0:663|0-669|0-652| [ 0-473 0-740. | 0-716 | 0-701 | 0-671 | 0-675
0-699|0-681|0-681| S 0-672|0-672/0-6750-663| |~ 0:500 . |°0-744 | 0-719 | 0-702.| 0672 | O-679
0-71010-688 | 0-688 | 2 [0-680|0-681 |0-6860-679| | 0-525 "] 0-749 | 0-721 | 0-705 } 0-675 | 0-685
0721 [0-698 |0-698 | - |0-694]0-694|0-7020-703 10-550 0-754 | 0-724 | 0-708 | 0-682 | 0-710
0-7350-715[0-715 | .5 |0°71510-7160:727 | 0-738 1 0-575 0:762-{ 0-731 | 0-720 | 0-700 | 0-749
0:750(0:738|0-738 | ' [0-749|0:750 0769 |0-790 0:600 0:772°{ 0-742 | 0-739 | 0-741 | 0-821
0-774|0-768 |0-768 | & 10-797|0-798 |0-827 |0-856] | - 0-625: |- 0:789°| 0-764 | 0775 ; 0-794 | 0:905
0-802{0-804|0-804 | = |0-862|0-861 [0-896 |0-9331 ~ |' " °0-650 0-811° | 0-816 | 0-826 | 0-855 § 0-981
0-825:0-847[0-847| & | — | — [0:972|1-016| | 07675 0-844_| 0:857 | 0-888 | 0-924 | 1-058 -
0:852|0-89310-893| 8 | — | — |1-055|1-117 0700 | 0-873 | 0-895 | 0-969 | 1-006 | 1:167 -
0886 — | — | &| — | — | — | — 10:725 0:917 | 0967 | 1-077 | 1-101 | —
ooas| — F— (B — | —] = — 0-750 | 1-024 | 1-088 | 1-198 | 1-217 | ~—
— .= ] — — = = |'= 0775 — — — — —
— — — — — — . 0-800 — — f — —

B3




TABLE XII . TABLE XIV
VALUES OF © USED POR CROSS-PLOTTING VALUES OF @ USED FOR CROSS-PLOTTING
S.8. 400-ft. BP x 55-ft. B. mld. x 21-ft. 4. mld. S.5. 400-ft. BP x 55-ft. B. mid, x 21-ft. 4. mild.

Cs 0-650 Cy L0730

LCBpercent | 2a 1A 134 | 3F r e | paB | m B 4 HF | 2F J I

Model No. 3802 3801 3747 797 ‘ 3800 I 3802

Model No. | 3822 |- 3067 I 3204 '33701\ 3155 3223 ‘ |
_ ' .
A

vivE | © ; WV ' ©

0-500 0-650 | 0-645 ,

0525 0-653 | 0-646| | 040 I
0-550 0634 | 0-649 0450 0-678 { 0690
0-575 0656 | 0-654 0-475 0-683 | 0-694
0-625 0-669 | 0-659 0-525 0-697 [0-709
0-650 0:679 1 0-661 0:550 0:708 | 0-717

0-675 0-686 | 0-663
0-575 0-720{0-727
0-700 0-690 | 0-668 0-600 0-733 0-;36

0-725 0-692 1 0-683 0625 10-745 {0-745
0750 0-699 | 0-714 0- . .
0-650 0-760 | 0760
0-775 0-723 : 0-760 0675 0-779 10-779
0800 0:-757 | 0-813 0-700 0-809 [0-809.

0-825 0794 | 0-873
0-725 0-856 | 0856
0-850 0-834  0-936 0-750 0-92310-923

0-875 0-897 | 1-017

0775 011 [ 1-011
0:900 ) . 0:982 | 1-115 0-800 }1(1)0 1-100
. 0:925 1-103 | 1-249

Model not tested In this condition

TABLE XIII

VALUES OF @ USED FOR Cross-PLoTTiNg - ‘ ) TABLE XV

S.8. 400-ft. BP x 55.ft. B. mild. x 21-ft. d. md. VALUES OF (C) USED FOR CRoss-PLOTIING

S.5. 400-ft. BP x 55-ft, B. mld. x 21-ft. 4. mld.

Cy . 0700

ICE ) Cs ' 0800
‘per cent 1A i B

" LCHB per cent ] 2F

No

“Model | 3378 | 44 ‘ 3255 | 3487 | 30668

Model No,

) VIVE ' ©
0-500 g 0-680 :

0-525 ~ |0-687. : 0-400 0-726
0-550 0693 . 0-425 | | 0-726"
0699 0-450 . 0-726
10706 . | 0-475 : : 0-726
0-712 - ' 0-500 | 0726
0-72140- : 0525 0-728
0-731 |0:714 1 0-550 0-734
0-744 ‘ 0-575 0-743
0-761 ' 0-600 0-769
0-787 _ 0:625 0-807
10-817 0-650 0-866
-|0-851 0-675 . - 0-933
: 0-700 1-013

0-725 . 1-106

o 0:750
0775
0-800

vIvVL

~TTcoo0000000
[ e R |
sSe@sdgggea !

SEY

|

Model not tested.in this condition




VALUES OF @ USED FOR CROSS-PLOTTING
S.8. 400-ft. BP x 55-ft.B. mld, X 16-ft. 4 mld.

VALUES OF (C) USED FOR CROSS-PLOTTING

TABLE XVII

§.S. 400-ft. BP X 55-ft. B. mid. x 16-ft. 4. mld.

—

~— 0000000 COR
B2 D G0 WS S wd I wmB S SN O S i

0650 Cy ‘ @750
2A l [+A A iF 14F - LCR per cent m 1F ) i 4P 2F iF
3803 l 3801 3747 | 3797 3500 3802 Model No, 3822 © | 3067 | 3204 lsavoA ‘ 3155 | 3223 | 380
4 -
© VIVE ©
0-671 | 0:685 0-679 | 0-680 i 0-679 0-400 — J—
| 0-671 | 0-685 0-683 | 0-682 | 0-683 0-425 C— —
“0-671 | 0-685 .g 0687 | 0-686 | 0-687 0-450 0-737 0-695
0-670 | 0-684 % 0-690 { 0-687 | 0-690 0-475 0-741 | 0-699
0-670.1 0-687 g 0-690 1 0-689 | 0-691 0:-500 .| 0-748 0-705
0-675 ] 0-692 | : 0-695 | 0-695 | 0-695 0-525 0-756. 0-711
0-687 | 0-706 é 0-701 | 0-706 | 0-698. 0-350 0-770 0-719
0-705 |.0-721 o 0716 | 0-717 | 0-702 0-575 0-790 Models not tested in 0-730
0-720 1 0-732 .; : 0729 | 0-724 |- 0:710 0-600 0-811 | this condition 0-748
0-731 | 0-740 | ;}: 0-736 | 0-728 | 0-728 0-625 (-831 0-777
0-737 1 0-743 o 0-740 | 0-736 | 0755 0650 0-846 0-817
0-740 | 0-744 B | 0-746 | 0-755 | 6793 0-675 0-858 (-875
0745 | 0747 E 0-759 | 0-780 | 0-841 0-700 0-874 0-945
0-754 | 0-756 S 0-781 | 0-810 | 0-889 0-725 0-902 1-023
0:773 | 0:777 | & | 0-807 | 0-850 | 0:944 0-750 | 0-949 1-114
0 811 | 0-820 0-847 | 0-899 | 1-007 0-775 1-010 1-217
0-862 | 0-885 0-907 | 0-964 1-088. 0-800 1064 1-337
0-930 | 0-960 0-977 | 1:046 | 1-175
TABLE XVII
VALUES OF {C) USED FOR CRrOs$-PLOTTING TABLE XIX
S:S. 400-ft. BP x S55-ft. B. mld. x 16-ft. d. mid. Varues or (©) usm ror CrossPLOTTING
0-700 | 8.5, 400-ft. BP % 55-ft. B. mld * 16-ft. d. mld. .
mz‘ iF ' 14F 2F Cs 0-300
sias | 3255 30668 | 3256 | 3247 | 3248 LCB per cent iF HE W ur G
- Model No. 3859 3860 _ | 38078 3861 3858
- © ' -
vivL ©
0-72310-678 . |0-698 0-698 | 0-702 0\'697:- ERE — e
0-7270-683 0-705|0-705 | 0-706 | 0-699] 0-400 0-767 | 0-754 0-744 0-737-| 0727
0-734'( 0691 = g {0-712|10:71210-713 [0 TO05|. 0-425 0'77(}' 0-752 | 0-744 0733 |- 0711,
0-74210-701 :,% :.% 0-71710-717{0-720|0-713 0-450 - 0-773 0-754 | 0-747 + 0-732-1 0707
0-750:0-711 "g 'g 0-72510-725|0-727|0-723 | Q:475 0-780 | 0-762 | 0750 0-734 0-709
0:761-{0-718 8 8 |0-73510:735 07350738 {-500 0-798 0-771 | 0-756 0-740 0-718
0-774|0-729 | = u (0-747|0-747|0-745|0-755 (-525 0-804 | 0-783 0761 G-746 0-731.
0789 (0-742] %E- S 10-763|0-763 10759 | 0-770 "~ 0-550 0-818- ‘ 0796 0-766 0-758 0-759
0-805|0-758 8 | .8 {0-780|0 780 0-777|0-787 0-575 0-836 0-814 | 0-782 0-779 0-810
0i822 0-774 ¢ o 0-80010-800 | 0-802 0-810- |- 0600 0-855 | 0-830 | 0-812 0817 0-875
0-83710-71 ,E ‘q'cg’ 0-827 0-82710-8370-850]. 0625 0-876 ¢ 0-853 0-852 | 0-866 0-957
10-849 _0'8'11 P - 0-85910-859|0-879|0-904{ ' |- ~0 650 0-898 0-883 | 0-898 0-919 1-039
0-859|0-837 8 8 0-90010-90010-931 |0-976 ©o0:675 . 0-924 0794_0 -0-956 0'99_6 - 1-137
0:875|0-864; 3 @ — —  10-99111-064 0-700 0-961 1-003 | 1-027 1-097 | 1-269
0900 — | B |8 — | — |1-056] —: 0-725 | 1-020 | 1-074 |'1-130 | 1208 | —
0047 — | 2 |5 — | — | = | — 0-750 | 1-127 | 1-179 | 1-260 | 1-327 | —
1-020] — | e e | = 0-775 — — L = = =
= 0-800 '




TION - OF . RESISTANCE WITH:

TABLE XX o , TABLE XXII .

VALUES OF © USED- FoR CROSS-PLOTTING

S 4(}0—ft BP % 55-ft. B. mild. X 166t equivalent level-trim
draught, $/400 trim by stern

VALUES OF @ USED FOR Cross-PLOTTING

§.5. 400-ft. BP x 55-ft. B. mld. x 16-ft. equivalent levelkdi
draught, 8/400 tim by stern

Cs ' 0:650

Cs 0-750

LCB percent | - i 1A

LCB per cent IE

Model No, 3747 ‘ 3797

©

Modck No. 3204 l 31370A

o e B F
Shoomow

VIVE | ©

0-682
0684 0-400 -
0-688 | 0-425
0694 0-450
0-698 |- | 0475
0703 0500
0-708| | 0-525
0-717 0-550
0-729 0-575-
0744 0+ 600
0767 0625
0-798 0-650
0-833 0-675
1 0-864 0700
0-900 0-725
0-940 0-750
0-994 0-775
1-070 0-800
M

E Dt ) BB e e O
lndn B A O O

©0c00000000202C

oo
NS NS OO
MO~
w2
Model not tested in this condition

Model not tested in this condition

-TABLE XXI
VALUES OF @ USED FOR CROSS-PLOTTING i
S.S. 400-ft. BP >< 55-ft. B. mid. x 16-ft. equivalent level-trim VaLues oF (C) USED FOR Cross-PLOTTING

 draught, 8/400 trim by stern S.S. 400t BP x 55-ft. B. mld. x 16-ft. equivalent level
draught 8]4{)0 trim by stern

TABLE XXIII

Cp 0-700

per cent

Lc | gp N l HF{ 28 G C 0800

I'.CB per cent . 2F
0.

‘ Model No.

e - © L \
— e vivk .| R ©

0-500 - —

10:525 - : 713 |0-725|0- : 0-400 .
0-550. ' | 0-425
“10-575 -0-450
| 0-600 . 0-475
| 0625 0-500
1 0-650 - 0-525
§ 0-675 0-550
: 0575
0-600
0-625
. 0650
" 0:675
0-700
04725
0750
0775

. 0'|800 .

‘:I\'%I)del 3378 | 31148 ; 3467 | 30668 3256 3247 3248

s condition

Y

- Models not tested in thi

e w2

,r 000020022

Mod‘e}s' pc;_t"-'teste'd m this bopdition
LTz




FING

TABLE XXIV

FaRED VALUES OF (C)

ent leva 0-375 | 0-800 | 0-825 | 0725 ’0-750 i 0-775 | 0-800 | 0-825 § 0-625 | 0-650 | 0675 | 0-700 | 0-725 | 0-750 | 0-775 lo-soo | 0-825
- § KNOTS 9 KNOTS 10 KNOTS
*21 i 26-Fr. DrRAUGHT, LEVEL KEEL
_ — — — — - — — — [0-645|0-64410-654| — — e — — e
3221 — — w — — e e — 10-641 |0-638 [0-648; — [+ — — — — —
_ — — — — - — — — 10-637;0:632:0-64210-66210-694 | — — — -—
— — — — — — — — [0-633|0-632;0-637|0-654 0680 — s — —
— — — 10-67610-695 0728} — — 10-632]0-632[0:635(0-646 | 0-667 10-700[0-740 | — —
— 071810757 1 0-8401 0-662 | 0:681 |0-709 | 0-752 | 0-825( 0-632|0-632 | 0:633 | 0-640 | 0-659 1 0-6901{0-723 10-760 | 0-818
— 0694 10-738 1 0-8191 0-653 | 0669 [0-697 |0-738 |0-805| 0-632 | 0-632 | 0631 | 0-636 [0-651 {0-680|0-709 10-742 | 0-793
. 0676|0722 [0-802| 0-643 | 0-658 | 0-68510-724 10-785| 0-634 | 0-633 | 0-629 | 0-633 {0-645 | 0-670 [ 0-697 | 0-727 | 0-774
1744 0-662|0:7060-789| 0-635 | 0-648{0-673:10-710 0-768{ 0-637 | 0-637 0-633(0-634:0-641 [0-660 [0-68510:71310-755
1754 0-65310-696|0-777|0-629 | 0-640 | 0-663 | 0-698 [ 0-75410-641 10-641 | 0-638 10-638 {0-639 | 0-652 | 0-674 (0-699 | 0-740
'_7%“ 0:645|0-688 |0-767]0-6270-633(0-653[0-687 | 0-741] — — |0-648 | 0-642 [ 0-638 0-644 [0-665 1 0-688 10-726
! 0-641 | 0-683 1 0-760| 0-626 [ 0-628 |0-645|0-678 [0-732) — — — — |0-633|0-638(0-6590:680:0-714
707 0-638 | 0-679 | 0-755|0-626 [0-626 |0-638 | 0-671 |0-725] — — — — |0-633|0-635|0-655{0-6800-706
l-;gi 0-636 |0-677 |0-753| "~ | — [0-634|0-685|0-719] — | — — | — | — | — |0-658;0-680;0-700
|.
1-804

LWBRL SO S
ShSLSHSuUE NSNS G
AR e




" TABLE XXV
FAIRED VALUES OF (C)

r - |
0-700 | 9125 ! 0750 [ 0-775 ‘ 0-800 | 0-825 [ ©-625 l 0-650 [ G-675 l a-760 } G-725 | 9-750 J 0-775 { 0-80¢ E i

1§ KNOTS 12 KNOTS

26-r1. DRAUGHT., LEvEL KzEL

— — | — | — |0-630|0-643 —
— — | — | — 0632|0641 | —
0-696 | — | —~ |0634{0-643 -680 | 0-705
0-688 — | — | — |o0-636]|0-645 677 | 0-701
0-680 0753 — | — |0-640|0-644 672 0-695
0-672 0-733:0-773 | 0-820| 0-642 | 0-644 0666 | 0689
0664 0-718 (0753 {0-794| 0-642 | 0-644 -660 | 0-681
0-658 0-70410-735[0-772] 0-642 | 0-640 -654|0-672
0-652 0-690 | 0-719 [ 0755} 0+ 640 | 0-640 10-664
0-647 0-6800-709 | 0-742| 0-638 | 0-638 0-657
0-645 0-671/0-699 |0-735| — | 0-651
0-639 0-66510-69810-737| — | — : 0-640
0-635 0-663|0-709 [0-750{ — | 0640
— 0-66310-725[0-778] — | .— —

oo DN

CuSUmoLeLB LAk
HmEma T R

AwwNN)—IHG

21-rr. DrRAUGHT. LEVEL KEEL

—_— “10-656 }0-650
— 0-658 | 0654
— 0-660 | 0-658
— 0-660 | 0-660
0-803 0-660 ; 0-660
0-773 0-658 [0-660
0-747 |0 0-636 | 0-659
0727 0-654 | 0-657
0711 4-652 | 0-657
0-701 { O- 0-651 | 0-655
0-696
0-694
0-696
0-701

SLOCLSLeLE LS LS G
T s

BWWNN A~
coocoocoo .

0-788 | -—
0-770 — —
0-756{0-786|0-819
0-745|0-770 [ 0-80270-840 | 0
T0-735(0-758 | 0-787 | 0-817 |0
0-72710-748 | 0-772 50797 | 0
0-72010-73910-759 0781 ; 0
0-716|0-7310-748 [0-767 | 0
0
0
0
0

0-71110-723 | 0-740 | 0-758
0-707.[0-720{0-737 | 0- 755
0-703 (0-715]0-740 | 0-759
— — |0-754|0-770

PWURN SO S
SHONSHSGE OGRS
TR T R e e

oo oS oS o

16-Fr, EQUIVAL'BIEITl LEveL

> > 5

0-7620-814 {0-875 | - | — .
0-760 [0-805 | 0-854 0-934
10756 10798 | 0-839 0:898
0751 {0-790 0-824 0-864
0-746.0-785]0-813 0-838
0-743 |0-780 | 0-804 0-815-
0-740 | 0-775 | 0-798 0:802
0-742 [0-775 [0-790 0:794 |

0775 0-787 07961 —.
— ¢ — o781 0-801 | -

BPUWENNA=D Ommb
L OO oOULOLE o kot

(=R P Y F e =

ST
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719
799

G
TABLE XXVI
- Famep vaLuss of (C)

SINAL CENT:

0-625 ' 0650 ‘0-675 0-700 | 0-725 | 0-750 | 0-775 | @-800 | ©-825 | 0-625 | 0:650 | 0675 | 0-700 | 0-725 1 0:750 | 0-775 | 0-800 | 0825
13 KNOTS 14 XNOTS
. 26-r1, DravcHT. LeveL KEEL
0-642|0-64310-683] — | — —_ — e e | 0619 {0-659 [0-700| — -— — —_ — o
0-6050|0-65010-680| — — — — —_ — |0-643 10-663 [0-697| — | “— — — e —
'|0-655{0-656 |0-678 (0-711 [0-737 — — — — | 0-656 1 0-668 [0-693|0-736|0-768 | . — — o
0-66010-659[0-675|0-699|0-727| — — — — [0:66210-673(0-690)|0-721|0-752| — — —_ —
0-661{0-663|0:671|0-690({0-717|0-75610-802| -— — 10-66610-672|0-6870-739(0-738 |0-768 (0-800| — —_—
0-66010-662|0-668|0-682(0-708(0-742[0-780 |0-820 [ 0-865} 0-665{0-670 | 0-683 |0-700|0-728 | 0:760 | 0-800 | 0-857 | 0-940
0-65510-657|0-663|0-678 [0-700(0-728 | 0-767 |0-812 [ 0-863 ] 0-659 {0-666 | 0-680|0-694|0-723 | 0-75%10-812|0-871 | 0-950
-G48 {0-651 |0-66010-67410-69410-721 [0:759 [0-810|0:869] 0649 [0-658 | 0-676 | 0-695 | 0-723 | 0-767 | 0-825|0-890 | 0-968
0:64010-644 |0-655 0670 0-688 | 0-716|0-758 | 0-814 | 0-884 | 0-638 | 0-650 | 0-672{0-698 | 0-732 | 0-783 | 0-844{0-917 | 0-996
0-630(0-636 {0-650 [ 0-667 1 0-687{0-718|0-762 | 0829 , 0-509 0-624 [0-64010-668 | 0-703:0-748 | 0-807 [0-874 | 0-953 { 1-041
— — [0-64610-6650-6900-7240-777 | 0-855|0-950| — — |0°665|0-711.{0-769[0-840|0-917 | 1-0051-105
—_ —_ —_ — 10-69710-741|0-802|0-901 |1-01F | — — e — [0-800!0-88410-971:1-076 (1-19i
e | e — | — {0-7250-769 |0:845 [0-978 |1-100| — | — | — | — [0-860]0-939,1-050 1-169|1-298
— — — — —_ — {0-940|1-096 [1-229| — — n — — — — o —
- 21-Fr. DrAUGHT. LEVEL KEEL .
0-6630-66710-698] — —_ — — —_ — |0-687|0-696]0:759| — — _ i —_ _
0-668|10:672:10-699| — T — —_ —_ — |0-690;0-698 [0-747( - — — _— —_ e
0-670 (0676 [0-699{0-750|0-809| — —_ — — [0-630]|0-69910-736|0-797 | 0843 | — —— —_ —
0-671|0:679 | 0697 |0-735(0-789 | - —_ — — |0-690(0-700]0:724|0-770 (0-816| — - — ——
0-6720-678 (0694|0721 |0-7700-835|0-873 — e | 0-691 [0-700|0-714 [ 0-747 [G-794-| 0-848 | 0-898 | — —
0:670,:0-676 |0-690,0-712|0-752 | 0-801 1 0-837(0-880}0-909| 0-686 | 0-695 [0-708 | 0-732 | 0-775|0:824 (0-872(0-922| 0-969 | -
0-66610-673|0-68610-706|0-736 |0-773 {0-808 | 0-852 1 0-904|0-680|0-691|0:702|0-725 [0-762 | 0-808 [0-857 | 0-916 1 0-980
0-660 (0-668 {0-682{0:-70010:723 |0-752|0-790 [0-839 | 0-908 | 0-672 | 0-688 [ 0-701 | 0-726 | G-760 | 0-801 | §-852|0-920 1-005
0-652|0-662|0-677 |0-696 10714 [0-740{0-780 | 0-840{0-921.[ 0-664 [ 0-683 | 0-700 [0-731 [0-765 |0-808 | 0-864 [0-935 [1-049
0-643 | 0-656 |0-671|0-69110-710 [0-738 [ 0-785|0-85410-949 | 0-652 | 0-677 {0705 (0-739|0-779 |0-829 [0-890 (0-979 [ 1-105
—_ — | 0-665|0-689]0-713|0-745(0-803 ,0-889:0-996( — — | 0-696|0-750{0-801 |0-86110-931|1-040(1-176
— — — — |0-724 |0-770(0-83210-937}11-060| — — — — |0-84310-90810-987 | 1-11911-258
— —_— — — |0-748 [0-801 |0-877| 1000 1-140| --- — — — {0-901{0-9711-069:12-19{1-352
— — — - — — |0-93611-080:1-229| — —_ — —_ — —_ — — —
16-Fr. DrRAUGHT.  LEVEL KEBL !
0-68810-701 |0-765| — —_ — —_ — — {0-705|0-729|0-789 | — — — —_ —_ —_—
0-690  0-704 (0-755]| — -—_ — - — — |0-708(0-730|0-781{ — — — —_ — —_
0-6940-707|0-746{0-795(0-838 | — — —_ — ]0-710|0-7300-772]0-818 [0-865 | — e — —
0-69610-709 |0-737 | -775|0-816 | — — et — | 0T11]0-730{0-76510-804|0-846 [ — - — e
0-697(0-709]0-730|0-761|0-801 |0-84710-888) — .| — J0-711:0-730{0-758(0-793|0:83210-875{0-915| — —_
0-697 | 0-708 |0-724[0-750 | 0-790 | 0-835 | 0876 { 0-917 | 0-950} 0707 { 0-727 | 0~752 [ 0-786 ;0-825 | 0-868.|0-513 1 0-961. 1-010
0-69310-705 [0-721.| 0745 [0-783 | 0-825 [0-863 | 0-900 (09341 0-703 { 0-722 | 0-745.|0-782 1 0-822 0-86410-913{0-962|1:020
0-69010-702|0-720{0-744 | 0-780 | 0-817 | 0-853 {0-889 | 0-930| 0-693 [ 0-718 | 0-747 [0-78110-821 | 0864 {0:9190-975 | 1-046
0-68610-698 [0-720|0-746|0-778 [0-812 | 0-849 | 0-888 [ 0-941 [-0-683 | 0+ 710 | 0-745 | 0-783 | 0-823 | 0869 109311 1-002 | 1-086
0681 0694 |0-720| 0748 | 0-778 | 0-810| 0-848 | 0-89910-972| 0-673 | 0-700 [ 0-743 | 0+786 | 0-830| 0-8821.0:954 | 1-043 | 1143
e — [0-72210:751 | 0-780.[0-810 | 0-856 {(-924 | 1-025 [ — — i0:74270-792|0-846 [ 0-908 | 0-99111-102 | 1-231
— —_ ~ i -— |[0-781]0-818(0-880{0-970 (1-081| — — — e 10871 0-946 11042 1-176 | 1-346]
. en - — |0-785|0-833(0-924|1-038(1-169( — —_— ] e 10-90310-994 {1-1105 1-270 | {-474 ]
—_ — — — - — |0-99211-120]1-257| — —_ — - — — — R e .
- 16-FT. EQUIVALENT LEveL KeeL DRAUGHT. 8/400 TRIM BY STERN U
§A 10-705[0:702[0-722} — | — & — | — | = | = [0-720]0-724|0-732] -~ | — | — | — | =] =
A (0706 |0-70410-723 | — P — — — [0-72710-72810-736.| — — — e - —
A [0-T0H0-707 | 0725 — — — — - — |0-731]0-73010-740 — — — — — —
A |0-708{0-709(0-725| — — —_— — — [0:734{0-735 {0741 | — — — i — e
A [0-709-10-709{0-724 1 0-750 | 0-795 | 0-860 [0-936 |  — — |0-735]0-7360-74310-765[0-811'|0-879{0-948.; — — .
¢ |0-710[0-710 10-724{0-750 | 0-795 | 0-853 [ 0-918 {0-969-[1-010 |0:734 | 0-736, 0-745.10-770 [ 0-815 | 0-881{0-950 1 1-031./1-101
F [0-7100-7100-72310-750 [ 0-797 | 0-848 [ 0-904 1 0-947 | 0-980 |0-731 | 0-733 | 0-74510:775 [0-819 | 0-884 . (-551| 1-020 ; 1-081 |-
F |0-710(0-710 {0:722|0-751|0-797 {0-842 | 0-813 {0929 | 0-958 [0-729 | 0:730 0-74510-778 {0-824 0-89010-954 |1-014.| 1-070
F {0-712|0-708 0-720.| 0-751 {G-798 | 0-843 | 0-889-{ 0-920 0-94210-727 0728 0-745 0779 | 0829 0-8960-961 | 1-018 1-.07(_3
F {0-713|0-705 |0-718 [ 0:751 | 0-799 | 0-847 1 0-890| 0-922 | 0-941:10-724 | 0-725 | 0-745 [ 0-780:.0-836 0-902(0-972 11031 1-090§
F [ | — |0Y716|0-752 [0-802|0-852|0-898|0-936,0960 | — — 10-744|0-780,0-846 | 0:914 | 0-991|1-062 { 1- 137}
F | — —_ — — -|0-805|0-86010-915|0-965.]1-002 [ — — — — [0-859(0-936|1-020 | 1-112 |'1-219
F| — [ -~ }0-810[0-870|0:946 [1-013[1-070 | — — _— — |0+88% |0-977 | 1-065 11:196-|1-345}
F| — — | .= — | — |- —="0-995|1:088{1:163| - — — — — — == —f =




TABLE XXVII
FAIRED VALUES OF @

0-623 | 0-650 | 0-675 '0'700 G-725 | 0-750 | 0-775 { 0800 E0~825 0-625 4675 | 0-700 | 0-725

15 KNOTS 16. KNOTS

26-rr DrAUGHT. LEvEL KFEL

— =] 0659 —_— -
— = = 0:656 — =
0:7590-819F — 0-657 “730 | 0814 | 0-898
0:750 10-802 — 0-665 0-801 | 0-892
0-74210-792 | 0-849 0-683 0798 | 0-894
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F1G. 7.—DIAGRAM TO ILLUSTRATE WORKED EXAMPLE

"COEFFICIENT AND LONGITUDINAL CENTRE OF BUOYANCY
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Expressed as the ratio of waferline ordinateffull llé]f-bfeadth._

FIG. 8.—WATERLINE OFFSETS. STATION 0
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FIG. 9—WATERLINE OFESETS. STATION # |

Expressed as the ratio df waterline ordinatqlfull'half-breadt'h'.




“"BLOCK COEFFICIENT “AND LONGITUDINAL CENTREOF BUOYA_NCY-

-Fris. 10.—WATERLINE OFFSETS, ~ STATION }-

Expressed as the ratio of waterline Qr&inatelfu_ll half-breadth.
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F1G. 11..—WATERLINE OFFSETS. . STATION 3

Expressed _as the ratio of waterline o'rdi_uate[fuli' half-ﬁre_adﬂi.

'




ORDINATE
FULL HALF=BREADTH
Q- -
0.9
o8 =S 7
2afT W ——] 1
‘ 30 FT W
o7 | _ o /, /
. . oy
26 FT WU ________,//
06 . // /
23 FT Wi -_-_-______/ . / | .
oS . //////
. Wi ; .
0-4 —\2_!:_1,-—-— //
i e
folx] - F.Lvl\— /" .
- / .
. ‘ S
0.2 ‘:1_.\;!/\—/ / _____.—-—-"_'_-—— .
o] y "] ‘
55N ]
- [s 121 & - /
€1 wr |
25
° . ) N _ -
0762, o4 - Q)6 Q58 o0 b Relrrd 0474 Q6 o-78 Ogo 0'82‘
i€y
JHY»?

"FIG. 12,—WATERLINE OFFSETS. ~ STATION 1
‘Expre‘s'sed as the fatio_ot_' waterline ordinate/full haif—b'rea’dth.—
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~




ORDINATE
FuLi. HALF-BREADTH J." .
L Lo -
i M FT WO A g
30FT Wi "__‘_“'jf
26 FT WL .._-——-—-'—"—""";//
0.2 . | ]
22 FT Wt e N ]
T ML — . P
Q-7 ’ _/ / __.-/
14 FT ¥ - /
o . . /
1 ,a\, il . /__.————'——"_ _"'"—7
of - _
1 -5 -
‘ oY / | / /
b o
4 04 "V L ]
- o3 /
. "
- /
< .
-+ 02 _‘IV
- e
1 [«21]
_ o L
" ok2 o4 56 o8 o'l o2 ops o opa 080 oB2
. ) Cp 1
- TR :

FIG. 14:—WATERLINE ‘OFFSETS. STATION 2

‘Expressed as'the ratio of waterliné ordinate/full half-breadth. - .




‘OF"FORMS ‘AND ‘VARIATION OF "RESISTANCE WITH
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FiG. 15.—WATERLINE OFFSETS. | STATION 2
“Expressed as the ratio of watetline ordinateffull half-breadth,
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Fii. 16. WATERLINE OFFSETS. STATIOI*-I’-:; _
Expressed as the ratio of waterline ordipateffull half-bréadth.
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F16. 17—WATERLINE OFFSETS.  STATION 3%

Expressec_l as thc_r_ati_o of waterline ordiuatelfull half-breadéh.




BLOCK ‘COEFFICIENT AND LONGITUDINAL CENTRE OF BUOYANCY
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Fig. 18.—WATFRLINE OFFSETS, STATION 4
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Fig, lf)i.-—-—.WATERLINE OFESETS, STATION 6 "_
Expressed as the ratio of waterline 'ofdinateffull half-breadth,
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FiG. 20.—WATERLINE OFF_SETS.:‘ STATION 6%
‘Expressed as the ratio of waterline 'orﬂinaté[fqﬂ half-breadth,
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Expressed as the ratio of wzit'erlin_e Ofdihaté]fu}l ha%f—btea‘dt_li. S
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‘Bxpressed as the ratio of waterline-ordinate/full half-breadth.
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FI6. 23— WATERLINE OFFsiTS. StioN 8

Ei(bréssed as the ratio of -wht‘erliﬁe ordihat_el_fu]l half-breadth.
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FIG. 24.—WATERLINE OFFSETS, STATION 8}
Expressed as the ratio of waterling ordinateffull half-breadth.




’-‘ OROINATE
FULL HALF-BREADTH

1-Q

=
%
/

FIG. 25.—WATERLINE OFFSETS. STATION 9
Expressed as the ratio of waterline ordinate/full half-breadth.
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