T

TEen

Lt
L

1
4
i

ki

o

ik
L
ﬂ__;wm__.ﬁ
i

1
4

=y

4,
1

Pt

LR
EURiHE

R
T
tet

T

e

s

i i
i
i

it
+

i

s
Tried
Sty
S et

P

el

(=4

Trlelet
el

L I

A1

te
Tt Tis

HH
i
i
1
.__r
it

i

¥
=

=

=37

LU
LR Y
iR

A
b
_M_..__

i : i

| { ™ : | } i ; L i
i i 4 A (i
—wxv.um i ' L % ___.:“.:“Mn * __" ___“
O ) ; O

'
N

i

i

N 1 Ll
ff : : firthid
f :mm”_::

| i
il it i iy

:. ; Wk i ! } _”ﬂ— .

uu_.__ H E...., } L, it e,

i %__Eﬂ. : s
i

”.M
b
it

i

i

T

e

P

i

il







HOwW TO DESIGN
A  YACHT. .

BY

CHARLES G.DAVIS.

NEW YORK & LONDON

THE RUDDER PUBLISHING CO
1906.




COPYRIGHT 1506
ik g
CHARLES G. DAVIS
NEW YORK
{All Rights Reserved)

[ROM THE PRESS

o

THOMSON % CO.
IMURRAY ST

N.Y.CITY




INTRODUCTION

HE art of designing vessels—that is, of drawing their
forms upon paper—is old, much older than most

people suppose. It is more than probable, although we

have no records to show it, that the ancients so delineated

Ac parly ac the Fifteenth Centursy if was

—_thair craft

ERRATA

Page 13.
1-0-7.

Page 3o.

paragraph read: cubic

sixth should

should

IYifth paragraph should read:
ft.:
read: 2 x 2 x 1 =4 cubic ft.; eighth paragraph should

ments of the art can he acquire! in a hundred technical
schools.
In the early days, a few books dealing with ship de-

signing and construction were published, but they are

extremely _crade and awine to the exvnense of encraving

Table of Offsets, Raceabout, Section & should read

cubic feet of water;

seventh paragraph

read: 20 x 8 x 2 = 320 cubic ft.; ninth paragraph should read:
35 X I4.5 X 3— 1522 cubic ft.; 46. 2 x 15 x 7.5 = 5197 cubic ft.

Page 31. Top line should read:

of 1522;"

“only 435 cubic ft., or 28%
second paragraph should read : ** Her length x breadth x

depth gave 5197 cubic ft., but she only occupied 12%% of this, or

645 cubic ft."

The result has been a constant and generous advance-
ment of the art. To-day, vessel designing, instead of
being the property of a few, its practice carried on behin

locked doors, is the possession of the many, and the rudi-

know and what he cannot find out in any other treatise on
designing.
It is for such persons, those who take up the art for

amusement and not as profession, this book is intended.

EDpITOR.




INTRODUCTION

HE art of designing vessels—that is, of drawing their
forms upon paper—is old, much older than most
people suppose. It is more than probable, although we
have no records to show it, that the ancients so delineated
their craft. As early as the Fifteenth Century it was
the practice of shipwrights to lay down plans of vessels,
and a large number of such designs are in existence.
Many of these are of very fine vessels, and are excellently
drawn. [t is probable that the art, as we know it to-day,
originated in Italy, possibly in Venice or Genoa, cities
whose shipwrights were the most advanced of any in the
world at that time. There is to be seen a splendid series
of drawings made by an Englishman in the Six-
teenth Century, *showing some remarkably fine-lined
galleys,

One reason that the art of designing is supposed to be
recently modern, is due to the jealous care with which its
methods were concealed by those who understood the
science. Like the religious secrets of the Egyptian priests,
it was shrouded in the darkness of oath-imposed secrecy
and handed down from father to son, or from master
to apprentice. Except in rare cases, the designs were
never allowed to be published. This practice continued to
a late day, and is still kept up by some designers. But a
more liberal and progressive body of men gradually
worked into the business, and casting aside the old and
selfish practices, gave freely to the world their labors.
The result has been a constant and generous advance-
ment of the art. To-day, vessel designing, instead of
being the property of a few, its practice carried on behin

locked doors, is the possession of the many, and the rudi-

ments of the art can be acquirel in a hundred technical
schools.

In the early days, a few books dealing with ship de-
signing and construction were published, but they are
extremely crude, and owing to the expense of engraving
but very sparsely illustrated. Usually there is only one
br two designs given. Yacht designing, as we have it
at present, was first begun about sixty vears ago in Enz-
land; a small book was published on the subject by a
man named Marett. This was for years the standar:l
text-book, The next work of importance was that written
by the late Dixon Kemp, which is to-day the leading work
upon the art.

But all these books are written high over the head
of the average man, and are intended for professiona
consumption. The writer, himself thoroughly compre-
Fending the subject, cannot get down to the simplicity of
explanation that is necessary to the beginner, who is
totally ignorant of even the first rudiments. For years
I have endeavored to get somebody to write a Yacht-
Designing Primer, that would start off teaching the
A, B, C. T know of no man who is more capable of doing
what is wanted than the author of this book ; he, more than
any man, understands what is needed, and has the power
of explaining intricate and profound practices in
extremely simple language. Being largely self-taught,
he comprehends what is necessary for the beginner to
know and what he cannot find out in anv other treatise on
designing.

It is for such persons, those who take up the art for

amusement and not as profession, this book is intended.
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DESIGNING.

Let -us suppose yow wanl To build a cerlain
kind of a yachT and hav ent the time To do the
worle of consfrucling the bod yourselp. To s0 dvaw out
the ral'ans that a boat builder may take. them and
build her for you is euidcnﬁy guile an art.

John f::vey e It is the yacht-designers’ or, as some call them oelves,
naval- architecl® work 1o prepave such plans.

Even if you are cio."ﬂq to build her your self if (s the onJy correel
way To go about it. Years aqo when every ”ﬂl'ﬂ? was built b}/ “Yule -o-thumb”
and only the simplesT kind of caleulalions were made, the builder used 1o
whittle a model of the Purposed craft, mark out her outling and en!qr.?e, it
to full sije fo 751 the shape of her keel, stem , stern,cfe. Then saw the model
up nfo several seclions to c?ef' the shape, of the boat at intevvals alom?
her length.

Do ,when the

keel was set up,
he could $et=en- KJ"’—_\\
|arqu moulds
made from these small patferns at their proper distances along the
keel Then 107 I:enoffnai :sTr;[os of wood | called ribbands, from bow fo slern
argund these moulds he could f!?' in timbers at any infermediate posilion
desjred.

That lkind of work is all right if ,as T was in those days ,every boat
was builf from one convenlional model, the pmporﬁons only being changed.

All boals were then built on a fsTraa'th. stiek for a keel, and oﬂ-_lcrs for
stem and stern post set To a cerTaiin aane and one mid-ship seclion would
answey for nearfy all  boald, but Toolay there are gs many different 51—:5"[9&51
ydehts as there are men owan them.

Though every model may ke different the operdlion of designing is
the same - the rules tor

figurs ng the various

alements necessavy To de-
cide the aclions of the
built are all based. on -




DESIGNING - 2.

-on one set of rules and are just 4s posiive as any rules in arithmetic.
The onl\/ variahle element that enters info the work is the wnatter
experience, which is different with every person and a!ways will be,
' o0 long as Americans live n
Owmerica and the
Duleh n Holland.

% Nine-tenths o f f ” % ‘ .
(ZP‘—*—_ Tk designy . £y
] signing 15 a :

of personal

= E\%‘““‘W“" matter of judgment {—;_"*“%‘gﬂﬂhm
;m!'l ) { and ex‘cerr'enc&. "In Holland "
= For instance , one of the

first guesTions thal avise when Yo decide. To design
your first boat is - "What siye shall she be ?" Others ;mmedv'af'ely follow.
Shall she be a cenfer-board , keel, pr fin-keel bogt?" " What beam, drauaht,
¢le 7

We will assume vou have looked over enough boals and measured seyecal
that were elose to your ideal, so that you have the sijes and an idea
of Just the kind of a boat you wanT tixed in your mind.

Fin eut flat on a drawing board a sheet
of paper of such s:'}e» as will enable you To
draw your vacht on .*arqe enough a seale fo
measure accura'ﬁz)y frrom. Boals such as it is
our inTenTion 1o Trest on, Vi3t~ ynder frifty
feef” water line,can be drawn on either of —\
[wo seales, g3 fOHOWij up To Thl'ﬂ‘:/ f—eef
waler- |ine on one-inch scale over thirly
teet on half-inch scale.

With your Tee rule on the left edge of
the dmwr’nq board , dvaw a horivontal Line. in

blue, ink to represenT H’iﬁ. A Desfqnér‘a Corner

= ) water |evel. Leaving voom

between 1t and the Top of the paper fo give -
voom for the hoat above water, say aboul four
or five inches.

o




DESIGNING - 3.

Delow this, alittle deeper than you inTend the boat To be, draw another line
in red ink as a base line 1o measure 6. It is befter To always draw the base
ine helow the keel a Hﬂa., as all boats have To be klocked up off the ?round a
short distance, and this puls your base-line. so there s a space for these blocks.
Delow the base: line draw another red line as a cenfer line for the deck or
hal- breadth plan a little more than half the width of your boat below the
base - line .

Tn merchant 5hip:= the length as measured for

L v 8 N tonnage is the distance from the forward side
bwrk | ﬁul__ [\\‘. ‘ q .

l 3 B of planking on the sfem to the affer side
‘zﬁ*’“ - :d of the sfern-posT. This distance is Termed
enfer| Line S pace 5

R iy "between 'oerrvendicu]dra'} bul In YachTs
> : where the length measurement is uaually
Taper ruled for plans. faken on the water line this reaH\/ becomas

the distance between which the designer
15 To work. Do a”ow;nc? space for the affer ove.rhanc] at the /eff'edc)@
of your paper square up a fine red -ink line for the affer per-
\Dend{cufar and the (enqﬂz of your water-[ine away to the riﬁh’(‘o—f
if, measured of course by the seale To whieh yow are dzsiqninc? the.
boal, square. up another red ink |ine.
[t is usual , although not by any means
necessary To design yachf's with their bows

alaum/s poin'h'nq in one direclion principally
so fThal comparisens may be made between
two designs. Most bodls are designed with their bows on the
rght.  To the right of these plans leave paper enouc}h to draw the
Jha[oe,. the boat end on.

With the center-line , base -line , waler-line and perpen d;’cu[arﬁ)
yow are ready To begin the real designing - here comes the first
fest of judqment ., backed by experience.

‘How much free board shall be allowed §om the wdfer-line
to the sheer line 7°

Let us look info the ?/ues'f?bn. There is no iron-bound rule or
law that says how much or how Iittle free board you shall have,
unless vou are de.:riqninq.a racer for some auch orcrani'jaﬂ'on

|




DESIGNING — 4,

or elub gs The Massachusetts Yacht I/t)acr'm? Ossocialion, where
o minimum freeloard is sflaled por each class of koats in their
rules. This i1s a very good thing, as it prevents building a racer so
low - sided that she would be a wet unsafr'sfac‘f'ary boat for or-
dinary use.

OU\Taid& aT Juch c[ubfs ‘Hfzia -f-reeboarc}{ zues'fi_on I'o IefT rar

your own deeision.

N arrow keel craft usuaﬂ)/ have more freeboarof than the wide-
center board hoals. Doals infended tor use on the Great South 6“)’ or
small bodies of waler need less freeboard than those intended for
Yo»wlh pcean work .

¢ -
5.~ The Cape cdls, for instance,

o

are very high-sided;

and all craisers,

as o rule, have i
A River Tow-boat more height out of An Ocean Tram .
waler than the racers, as the
latter wanT to expose as little surface as Fossibfe to the wind on
account of the resisTance 1t produces , alse the unneeessary
weight of the topsides. A swimmer swims easier the less he
has of his head above wafer- but then again yc;u want 90001
reehoard on the cruiser; as she :)‘fa)/s out and vides 3seazs
That as a rule send the racer scurrying for home as soon as
the :»sz}lr'mo’ necessary o complele the roce is over. Comfort
usually leaves the ship when green waler 7e.’f% washing along
The, Dcup’oara on deck.

A set of proporTions uhowmoi the relative height of freeboard
compared to the beam of various kinds of koals s given n the
-f—ollc:wlnq Table .~

This gives youw the data

from whiech To decide the Old Whalers
firs’r ?uesﬂbn that arises, New Bedsord
the (east freeboarol. Suly -2-K954.




DESBSIGNING — 5.

TABLE GIVING PROPORTION OF FREEPOARD TO BEAM.
FoOrR VARIOUS KINDS OF YACHTS. -

South Dﬁ\/ Cats ( for shallow wdter) about 20 wl Freeboard (least) s Y4 the beam

L.l Sound Cats (for qtaneraf use) about 20' wl.! " " a
Cape Cod Cals (for ocean work) 251 30" wl. i v Vet -
SlooFs (for geneval use) 25t 30" w.l. : v Yt g o
Srmall Vawls about 2S5 wl. ; o Yost Yo o
Large \/awl:: 25 % 50" w.l. . - o YT
Schoovers 45 T 50 w.l. 2 v Yots Yot v

"But where | in the disTance belween the two red Perpenal;c,ulars
shall  this poin‘r of least freeboard be?"

"What shape shall the “ne,represenﬂnq the edge of the deck at
the side, assume fore and aft?"

This line is known To sailors as the sheer line.

In ancient times the stern of the ship was always the higher.

as 1> illustrated in the "Arab dhow”, ‘Chinese junlk, Malay
elucea , old S panish aa“eons} and even in our own old Time
jht[aa. éhifos ofa” agjes where. it was a hand -1o- hand warfare
on deck have the slern, the end where the officers live, much
hic[he.r than the bkows. This really was the forT info whieh,
when the enemy secured a4 foot hold on their deck , the officers
and erew retreated, and from this elevalion had an advanTage
over the enemy on the lower, fo A deck.

Relics of the idea that the stern should be the h?qhes’f’,are,
To be -I-ound in the old Hudson River brick - sloops and schooners.




DESIGNING - 6.

&
VH ,,4: dl)/ a craft is built now-a- 0{4},\5 but what this condilion i
mvarae.‘/:,’ \\ In fact the modern yacht is befter- looking with the low-
\I;\,_" I eot Po,‘nT of her sheer about '/io of her water line
' H’ﬁﬁ forwavd of the after Fczr[oendfcular. al
g '“5 Th@.rouqher the water the vacht is e.nf‘endeof
/& ;'; Il'fll!kl to sail in the higher 'in proporlion 15 the
/5/ ]M\\i\h bow To the sheerr Poats for vary oy
/ | f { .-}:; \{m‘\\ll\h water need little or no sheer and can be
/ :'; ,3" ?‘\H\Hfﬂ“u‘\ VELY low torward, but a far amount of
/lf ’I.‘; Il“!‘I'!'ul'_h":‘\ 1\‘\ .Shee:r o"(ways mafce.s a betlec- ’Ookfnq.craaft
R '.a ‘l_!ti}_.‘pl_' 1"1'::.":-#". \." It s ltke a mans hand wriling, this sheer
XSP‘E "Lfﬂi Ih CZMGSTTOD. You can almost tell who desiqned
Ao C R~ a yacht by her sheer
ST e = A Walson steam vacht stands out clear of
T e Sargen a4 the fleet about her b‘/ the sweet propovTions

of her sheer.and ends. Just as one Gmer-
ican designer's work ecan be recogniged by the straightness of his
sheer. In sailing yachﬁ there s the' same distinctions ;- the daafc?nar
who wuses an arc of a circle for his shezr,only of course the bow s
higher than the sfern and this throws his least. freeboard just a little
aft of the middle of the water- line length.
| The man who uses a seetion of a
\\l' parakola ~ beqinn;no‘, very ?Traith
forward . and gradually Inereasing
in curvature towards the stern,and

the man who makes his sheer line
quif’é, sfraght along the middle with a azu]ckenmq curve. at eaech end ,
and last, but not least. for there are ah"ociefher oo many such exam pbs,
the man who designs a sheer That when builf info wosd appears
fo _hump down at the affer end lilke a broken - backed, boat beecavse
ho_‘carkieo 1T ouT’___flaT afT.

“ ! Now each one of these odheers are fit for a

H 2 certain kind of a yacht except the last, and

e thal 15 foulty,ao | will explain in ifs Turn.

1 2.
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No-l. The arc sheer, is all right on wide models where the
side. line is also much on the are shape, Such as the old style
sand-bag cats and sloops and most of the Umerican center -board
boats that weve built before lonq ends came into vogue.

No-2. The parabolic’. sheer s the prefliest
and hesh it keeps the forward part of the
boat higher above the water, and the
graceful up curl at the affer end qives
aspring and lightness to the after overhang. This 15 The besT
sheer for ever\/Thf'nq bul a very wide boatl. :

No-9. 1f the boat has a -
parallel shape with short ends the
third sheer is best, such as on a cance
or canal - boat. | you have heen ohservant
and wused your bram you may have voticed that there has To be a cerlain
likeness hetween the sheer and side or half- breadth shape

On are sheer takes an are side line , a parabolic sheer takes a
similar side line, a straight sheer with a eurl up at each end tits
a boat whose side line is lonq and straight with bluff ends.

No -4. s what the boat will look like if the sheer be an
are and the stern pinched in guickly. The one line influences
the other, with the result shown in the diagram. Such a vesult
means No-4. should have had move sheer aff

A few exam foles of various sheer lines may here be of some
assisfance To the novice. By dividing the distance befween per-
r’endicumrs infe  ten e%ual parTs and dmwfnq veifical red ik lines
you have , counting the forward perpendicular as number one. -cleven
such lines - Dy measumhq up on these lines from the Lw.lL. the
following dimensions the different sheers can be reproduced.

Boat Designern Pl et &l wlbawl e t £ &F ol mlir
Keel Dloop | W™ Gardner. 2-4-0{2-2:5,|21-0|1°¢9-5 |1-§-b|1-7-S|1-4~S 1*6-Dj 1-5-7|188)/-60
Raccabout | B.B.Crowninshield |/-11-0| /07 1-9-0) |-§-4|1-7-6 | [-7-] | 1-6-2| I-5-]| /-6-0| I-6-O| }-6 6
Cat Boat | W-L.Force 2-34 | 1-11-0| J7-Y|1-4-2 | }-1-b | 1-0 0| 0-1)-0]0-10-4 0-11-2| /-0-2|1-2-0
Fin Keel Chas.Olm sTed D-4-1 |2:2:5|2-1-0| 1-11-5| 1404| 1-G-3| 1-§-5| 160 1-6-0 | 1-§-3| 1-G-0
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Thie. heiqh?‘s of bow and stern arve \arqely malters of personal Judg -
ment, vather than any fixed vule and qive that mdividuality To a boat
which enables vou To |'denTr'fy her with a ceftain designer.

"Measure off as much overhang as you want your boat To have at each
end , the affer over hanq usaa”y beinq a Litfle longer than the fonuard
one, and skefch in such a shape bow and stern as your fancy clie-
tales.,

Evu\( one who 15 infevested enoud’h in the subJ’ecT of 7aclfn‘ o]esa'qm'nq

to 90 1o this extent, is sure
to have some decided ideas

about boals now s the
time to odvance them.
Fom the sfmp’e [ittle.
Flum\a-ende.a[ eat-bpat To
the elaborale steam yaeht

there 1« a eerfain hanﬂon\/

of proportions and =

an&iles fov each that can
make. a COMP!QT&- [aoku'mrf,
'rt'd\/ little cmff, or a ?re.af,
ugly -looking, un finished ap-

Pdar‘fﬂq oneé .

Sfyfea appear and dis-

arr‘ear n yach'f' bwld{nq as

in avery Thinq else, and so
alwa\/s am to turn out a
DTyiislq ,up-To-da’Te. boat

Dal do not saerifice the
uffhf} of the 7ach’r for the
purpose for whieh she 1s
intended , To 61'7')$‘
With the sheer and bow
and stern, overhangs skefehed in  all the above waler Dragqoon.
part ‘s seottled. Then decide on the dvaught of waler you
want her To have and sketch in an outhine o‘f the hottomm of the keel

14




DESIGNING ~ 9.

I.T'- she s To be a keel boat | remember
SN B T = what difficullies are liable o be met
with. such as cieTﬁ'nq a?round, unhandiness

Coo NS : ?‘a
| rkc%/m ) n hauh‘nq oul to paml or fay up for the

— winler; efe.,and fry and overcome them.
Thg.ﬁuﬂercupv. % @ Enow,?h keel f—ar the boaf to sland on n

case she should get aqmand 15 aqood

pont To remember, and the angle of that keel on the bofform such that
the vaeht will not pifch-pole head first and go bows under as the tide
leaves her. G(ao; remember, the keel has T2 go fhrouqh the waler as fast as tlre
hull, and  dont gel 1l so lage in area as 1o make the
boat slugqish in dragging 1t
The vake of the stern-post
fake our consideralion ;. but the

themn To suit his eye until he./ -

and farefoof_ne.ff'
novice had betfer draw
has Taken up that
which 1s so ecom-

subjeet of yacht construclion,
_loh'caféd that nine-Tenths of
if's afud\/ enT{rely alone and r
form fe.aun'nq it To move prac-
the IMpPoss | bilities they turn ouT. "' 1. a;.;au&«-moL.
The two studies should go hand in hand, as it (s just as (mpovtant
to know whether I 13 possable. o build a c.er‘t‘a(r{‘%hape. as (s to know
how To draw that shape Offen a builder sees changes that could be
made. that would net alter the boats shape aay but would save the owner many

the amateurs, Jeave

meraly desfqn a
Tical heads 1o build

do”ars, just  becaunse the. des;qner lacked ’omtfm'.'al ex peyience_,_

With the profile. now complete the halg width of the boat comes naext
The amount of keam she shall l"IGiVCz, and how .@u’lc“ or slowly that beam shall
diminish towavds the ends. Beam’, as [ myﬁelf- Zave, often remarlked, “never
hurt any vessel. But Toc mueh draught often has. If a vessel weve 16 be
used as g fith-ship or a spar-buoy To ride still on the waler it i< obvious
that the move kulk there (s deep down undev water the less there (s above
water To pH’cl’l abouT. But boals being intended 1o move through the wates
meet with qreaf vesistance if their bulk s carried very deep in propor’h’on

to their [eﬂqﬂf\ =y i,ii;i\

oFF
1Ty 15L.AND

e —Janet 1%
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A Whale bask - oil Tank,
To form an idea of about what keam should be used on dlifferent [inds

of craff a comparison of the measurements will show thal:-
Cat-boats tor shallow water the Iem‘ifh Is 3 times the beam.
Cat- boatls for rough waTer the length 19 20272 times the beam.

Ceanter-hoard sloops the Length is 3 to 3 times the beam.
Keel sloops the Lenqth is 4 ©o &  times the beam.
Mawls ; the Lcnqih s 3/ times the baam.
Sehooners the Length s JhT4 times the beam.

For instance, the Lucile 12 21'over all and 7'beam. -Her length is just
3Times her beam.

The Har!ofnqer was 2% overall and 13" beam. Poor old Harlaim?er.
I was laid upin bed , had vrun a nail in my foof that clay, when ahoul nine oelock
in the evening the pire kell vang and T heard the fire - engine coming clown
the street. T could see q glave outl of the window in pront of me , over in
the Knickerbocker Athletie Llub grounds at Bergen Pr, Bayonne, N.d., | knew
there was no house where [ could see the firemen fighting the tlames.
Neyt day T hobkled over To the beach, and there was the chavred vemains
of what ] alwa\/s looked upon as the best eat-boat ever built. A fire-bug
had pul kerosene on her and sel her af'fr& - He |s now in J'a.il.

“To resume our des:'qm'nci - .’37 this rule take the lenqﬂq over all and
divide it by the fiqure given To find the
beam, ,
When the beam is decided ,we have the same

ueshion 1o decide that the sheer preserﬂea{.
"Where shall be the widest |ac2'rT.? ""How far
from the bow or stern?”

Heve all ordmary clafa Ta'fl's fo show the

Harbinger after the fire. answeér and J’Md?me.nf ts requrired . About
nfnﬂx/ pev-cent of the }/achfs are widesT
jusT aff ot the middle. In de-siqnfnq ’ shfps the middle for %u.lre. a
length 15 of a parallel shape, like q box with short bow and stern
rounded  off on itf; this is sa as To q{uea as much carqo space as
ossible on a gwen lengh.
This tlat Fmrf is called the "dead*f!a'l’"mnd in désiqnmq the shdpe,
of the frames. for the bow and stern when they come To this midship

I b.



DESIGNING — II.

Shape ﬂqey desznaTa it with a mark ,thus :- 2, 'I”utwfra??m[ that this one
frame s the shape of the baat along in the middle.

Yachts have no ‘dead - ¢lat; the be.auT\/ of the \/achf made | would
ke lost if such were the case. They are supposed To be so beauti-
fu“y moul ded from bow to stern Tthat no chanqe, from one 10 the
other 15 apparent, so imperceptible is the k)lendfncf.

Dut the mark gor deacr tlat sTill survives; more To mark
the chanqe_ of bhevels from the forward and after bodies, than any-
thing else, or the middle of the water line lenqth. Somark sea-

Tion number <ix , thus - I, as that s the middle of the water-
line length.

The greatest beam , the
¥ ® - iy widest part of the \/achf‘
=T -d: B { on deck, should be on
\ // W seelion seven.
\ From this point kend a

L ~1 | batlen To illustrate the
f//J e 5ha|’°g“ yow purpose for
the side line, e.ndr'no,

forward at the end of
the sfem and oft atthe

half width of the Transom, which is usually about half as wide as the
boaT 1s amid ships. /

% / I Wl }"1?""_&’49}{".._ _ak i T
g ;l.h\'? i ?_.y.l.’",l"l'?{ 3
d—d"‘:&'&,

f—-—"3 2o
e 7

BT e e o - gV

= 'm%%‘-é'n; Island. ¥
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DEsSIGNING - 12.

When the sheer and side line are drawn salis faa“m.'!y fo your eye
transfer the width and height of seclion number seven fo the space
vou have ruled off for the bodx/ plan on the right of the sheer plan

Draw all the bow sections on the rights f
hand side of the center line and all the stern
on the left. (s number seven is the largest

section, it corresponds 1o the cdlead flat of

a shie. This is the tirsT seclion in the affer . ’".:DLJ DR
body. Mark. a spot where its width and height

meet. Then transfer the aJepTh of keel on JH

seclion seven to the center line in the

bod\/ ,olan. iy
Delween these Two ,ooihf% you are o T
skefeh the shape of the yachT as near as
possible To what you Thr‘nz Is right for
her 'midship seclion, femembering always
that a square, flat bollom gives sTabilnTy and
a circular shape has little or none. That
the more surface there Is exposed the more
surface resistance the boat will have.
The gueslion of mid shfp seclions call for
a knowledge of the stabilily of boals ,which
is in ]T-self a subject 1o ﬁe treafed at
)enqﬁn,— and m;';/hf‘as well be explained Nnow,
when it pirst eame up, as later.

The Pup - 1894
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DESIGNING— |3,

We will beci'm with the scow model  wide and shallow, such as
the modern small vacers now have. This gives the gveatesT amount

of 5Tabil|'f'y.loec:aot5e,

#éﬂ when any weight is
' moved off to one aide
W the bhafoer of‘ the boat

15 such that if %aickfy
increases 1T's bulk. away
oul near the edqe, to sustain that weic}h‘f‘.
Where as a circular

—ﬁ shaped seclion n a The Carfoon-  1899.

boal gives no such increase in the, shape of

her bilqea To  help hold up the weiqh'r, but Is
‘4’ the same shape, no mdtler how far she is
heeled over She will roll over unti| she
alum'oa the weith off the edqge.
O mall racin baa’rs,where, the crew's weight 1s sufficient To hold her
up againsT the wind, often have a saucer- shaped section, and
are very —fasT' and :-Tiff up o the time when the deck edge loec}a'ns
T go under; they then are. the most dangerous. |If you Try to lufr
them ,the STern, the end which has 1% move loy the action of the rud-
der, In Try{m’ To turn only cufs deeper under waler and a aafosi;c,
15 sure To result- unless vou can relieve the pressure and let her
come up near, enouqh % a level keel To bring the deelk edge
above the water (Qnother way is 16 Put your helm up and run off
before the wind. This fends 72:7 Turn the stern up and out of the.
water, but (n doing so odds 16 the pressure on the sails and sometimes
ca[oa?eo the craff. It (s all right to wear off before the wind, provided
you Try T while the boat stil| has full Ineadway on her and |s not
half stopped b)/ her deeks dvaqqfn(;‘ under.
The safest way ,when knocked down so the
deelk goes under is 1o |et the jib- sheeTs fly and
50 velieve the bow and let her come into the
- wind, with out culting her side. under on the action
of the rudder,

I 9.



DESIGNING - 14,

There is so little bua)}ancy in the lee side of such a model
%‘ thal as scon as Hae)/ qe‘l‘ up on edqa?/ ﬂ’lz?/ sink ﬁleeF inlo
the water hefore there is enough boat To suslain them-

But uri'To_ the Time when qu.)/ can just keep 1heir lee deek clear they are,
with the enormous sails they ave able 15 ea(ry and the small amount
of boat there 15 left to drag inthe water, most of bel}wf- lifted out
when she heels, about the f—ns‘l‘es‘r kind of boals qf(oaT-

With the wind abeam or on the guarler these long, shallow scows
oai'in? on one Iomf edqe, Onl\/ have the minimum }-é.élsf'énce,,and are
able 16 carry the maximum amount o’[" sail.  In omooth  waler and hard
wind s T‘he)/ are at their best, bul in qat'n To windward re?vuire» the.
tenderest kind of nursmq. There is so litfle weight and so njuclq bi:(
kife - like frame for the wind To ?efa hold on that there 15 lttle or
ho momentum 1o them To carry Fhem from oea o sea. This 15 demon-
strated b7 luﬂ-‘inq dead inls the wind; yow will f}ﬂd ‘f”le)/ donT carry,
or fore reach as 1T s called , their own [ength.

An q.;LIoerT al” sailing these boals can, however, by the most careful
kind of oteering and sail trimming gel greal speed out of them.
windward , but 1t is acrobalic work for the erew.

Tn the old sand baggers the erew had 16 trim her
with sand-bags; now they trim the scows wilth human
weight, and a man with 250 lbs. avowdd pols 1o
worth s weight (n qold.

These scows are built
now on all the inland
the healthiest kind of
as sea-boats for salt
ave beller.

by the hundveds
lakes and furnish
recvedalion - but
wadlev use there

%—“_ —_— —— .__ —— = '..&_ - .:-—r‘—,";‘—*-r_'
e Helen

S
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DESIGNING - I5.

Ne.-ﬂ'}' comes the high-sided scow, a step in the line of
Imprpuemenf from the skimmer we have J'ubf' Aiscussed.

Uore of o rough ~ water boat: In smooth lake sailing iTis
naturally the lightest boat that will win, but when the
% waves loegin 1o form the boat that has more fr&&board
will keep the weighl of waTer off her deck and velain

; ~her buoyancy longer than the one that ecuts under To
= lee ward .

In light winds the high-sided scow had wore weight To carry and more
wind resislance on the hull, and 15 not as fast, bul now she has the bet-
fer of iT. and if properly dle,aiqnad will have as much buoyancyin her
side, due To the lenq’rhe,ninq, as the overhangs come infe the water and
the high freeboard , as she had in her bollom when upright.

Ouch boats as these sail Taafer, however, if a reduction is made In
their sail When they keqin To roll the weather side high up n the aw
they will qo hetter To windward 1f sail is reduced, and they are not al-
lowed to heel over so far. But with a free wind running they will
carry all the sail the law allows, and more Too. |

This flaf seclion for cerfer board f? boals males the fasf’esl‘ kind of
a craft. Oallast does nof hart ) them , either, but gwes them
awonder ful - power To earry sail,
started that earries them
the seas n greal style.
centrate the ballast too
out in a flat hoal

Haufnq Treated

boals we will

and & momentum when
boundin7 through
But do not eon-
much 5pread s

of almosT ffcﬂ'
now look into those
that will have '. : what 15 called deadrise’
Old Time ship- builders used To give
all their ships a cerlain amounT of V-shape to The bittem.

Dome gave the hotfom an anqle, of . say, 3 deqreea; some 5 degrees,
all according To their own Pzrsona‘ experience in having built some
ship that had a cerlan anqle. I-r she was the most suecessful 511[,0,
n all rvrobabils'ﬁes the angle of dead-rise she had . would be found in
nearly all that bailders fu‘rwe boals.

o



DESIGNING — 6.

0 yachfa,whero every man has a right
Hj to dlesign as he chooses,and carqo carry ( L
ing does nof limit him, many a funny
shape has been produced by the ymen
who knew just enough akout designing 1o know nothing.
In center-board boals the angle of dead rise 15 usually about
ea&ml to that angle of heel | that just pufs the lee rail f‘usla with
the water. In keel boats the dead rise. 1s so variable ,and so little
of any one anqla s To be fouﬂd fhrauqhouf theiv ]enq’fh,“fhaf it
is not worth consideralion.
A great many people male the mistake of

Angle. \ pu‘lj’fnq  kee|l on a boal never intended 7o
A ‘& carry one,.. They seem To think any ‘H’J:'ncf
\WQL% is a keel boat if you only bolt a keel on

l ‘Tt But this is no more True than
vou ean make a chicken oul of a dog 107 oTickn'nc:, feaf‘hero on
him. You may make him resemble a chicken but his aclions will
be decidedly dog-~like ;5 just so with boals.

The center board and lkeel bodls are Two disTinel ftypes;one
obtains 113 -5Tab|'h'1'\/ by 3 width, The other by W5 depth with
a lead Pendu’um on il.

Theve are three kinds of keel bodfs. The true. keel, the slab deadwood keel
and the fin -leel. The fust (= the most popular and best all avound.

The second 15 a e{aacap

méethod of imiTah'n? a keel
bOa'T; but C?(.il/ﬂ‘.) a boat so
much surface that the

True Keel Slab Keel Fn Keel okin resistance is aqreal
detriment To their sloe_zd- ‘n’lwréﬂmu‘/ the T—in-lzee,' ts the Per]ﬁec.f booaf,
combining the qreafeat staloility with the least resisTance; bul pew desiqnas
_can Turn out” one that is perfeel. When they are right, they develap grea.
speed=~as, for example, the Herreshoff design Larchmont 30's, the 21'S
and El Chico and Dilemma,the forerunner of ‘then all.

The secret of the design lies in the fact thaf the shape of
their hulls should be an donqaﬂ-@d e”;'fo.sex,- so that when Thay heel

Rn




DESIGNING — 17

over an?/ do so evenly, and do not Jezpresb the bow and raise the
stern, j’-or that causes the cr'qar of- lead on the f[n To he dvawn aloh'guef)/

through the water nstead of n a True f—are,-and-_alff line, as it should.

A common eror in designing g f"m lkeel is in trying to add T the
o‘f‘abilir)/ of the hull ‘0\/ mak;nci the hull flat This is like takin

Two o’ifferen'f cloclors medicines at the same time with the arqument
that if one can cure you 11 Two weeks ,two ean do s01n one.

The result js ‘uaucx.‘ly a failure, just as the tin-lceel| boat that Tries

T qu oTabu'lifY from two c,onfh’aﬁ'nq sources. The hull should be
round and full- sided, with treckoard enough To float the hull
when heeled at about 30 deqrees , so the deck edge does not

crowd under waler:

The olab keel boat has this disadvanitage ; the
fin ,being of wooden construclion , is many Times
more ctmbersome than the mefal fin; this
n J’self cfeaTrays mueh of the qood @ua(iﬁ‘es
of the lead on 'ifs lower edge. Ut is always
trying 16 float To the surface whc'eh,fs.%usf
what Sou dont want 1t e da. Ond 1
bulky 't takes much more power T push T
’rhmuqh the waler.

Otruclurally the slab keel s a weaker construclion than the S-
shaped true keel. Weare spedking,of course,of keels where the
slab is quife deep,as (T would be if the lead was as low as on the
true ka_cjr or fin keel boat

The old fype of V—éfnat’aed eulters are now almost™ a thing of the past,
for whieh we, in Gmeriea, may be ‘rhankful- Such - boals may be
useful enough in Ryritish walers, where the sea gefs up shorl™ and

:}f‘éep andl \/aal'ﬂ-s have o stay oul and Toke weather that Taves
large. ships. The deep submerged body makes a sfeady eraft in
troubled walers, but it fakes tons of hallast To make them sTand
up. without which they would flop over on thewr side.

Und as 1o speed, ’rhey are compared with modern hoals ey-

Tremd\/ slow.

1's vO

23.



DESIGNING — | 8.

You * can ,by now, ‘lorobaab‘y decide the shape you want v our
mid ship section To be. The shape of this seclion gives you one spol
to guide you in drawing the water line. - the widlh at seclion seven.

With this width f'mnﬁferred To the haf_f- breadth plan skefch (n a
shape for vour waler-line. Then you will have three spols '?Equfd&

yow in drawing all the other seclions. You have the sheer spols, the
waler-line spots and the keel spols.

You will save lots of time and trowble

now b)’ skefehing in lightly the purposed
£, 3 shape o of seclions, numher three and
fq u ki

/ oz 4 nine , one and eleven, and e,
(1\ //\\ / Then draw a diagonal line through
A bet S i ¢ ,“

the seclions ao shown in orJ[Oos':f?.

skeizh .
When qkafcht'nq these shapea T ma
help vow fo bear in mind the idea that

the builder does Jusf’ what yow are pow
doing. He culs out tem porary shapes
or moulds , as They are called , just as

you have now skefehed in Tempomry oecelions in pencil. 1 their
shape sulfs his eye ,if his judgment can find no unfdvorable
erificism he proceeds To see | they are "fair," 50 that when he goes

To bend the Flanfdnq around 1T will Touch tair on all the wmoulds.

This s what \/OLL must now cfo, and the c;m'cl(esT and mosl acecurale

wa\/ Of' doin ¢r 15 TD bend q Ioaﬂ’en arour’ld Hmz, Jecﬁuns J'usl' (7
the builder bends his ribbands. ‘

/]

)

Moulds and ribbands i.n [olaca'

A batten ben "'oidmw adiaclfonal-

2



DESIGNING - !?.

On the p‘ans these battens ave called diagonals, e -

capse ihey run 1IN a dr'aqonal line across the quare
lines already drawn.

The advanlages of this ave that they eross the
seclions at nearl\/ right anqgles , insfead of a very
acule angle, as the water lines and lkuttock )imes
Dugonals.  do on some of the seclions where the exacet point
of inTerseclion s hard To determine, and may vary
any wheres from A'To B, as shown n diagram.

The guickest way of taking off the measurements s to lay a
stapof paper so one edge s along the diaqonal fo be faired
and mark where each seclion crosses 1] also where the eenfe
line crosses. Transfcr these measurements To their ecorresponding seélions
in the lower half of the half- breadth rokm, K.egf:u'rw{ the center line. marked X
on the center line 1n the half-breadﬂn plan. This will q;v& you a series of
spots Throuqh which a batten should bend fa'lr,Touclﬂ;n?‘ each ,oo'mf

| To find where these diaqonals end, measure the heiqh

; s from the kase line up o where the diagonal crosses the

M /} cenler line in the oeclion }olan and Trans fer this he.ith’

N2 wi. To the sheer p}an To see how f""" ]Corward on the sfem

l < and afton the sftern such a heiqh'r will eross the out-
line of the hull in the sheer plan, These distances
]‘or’ward of seclion one and aft of eleven when trans-
D f-arr&d o the half -breadth locale the end:'nc?s of the
diagonals. -

lf the ballen does not bend n a True , fair eurve, if shows that ff the trames
were put up that way the ’a(anlcfndf would not Toueh all the frames and
Shims” would have To be put in, whieh 1s an undesirable (Jmcﬁc‘eﬁ

But to yow U shows that your judq ment n o@e?&h{na‘ W the approx-
imale seclions was at gault: So change the seclions that ave unfaur
at the du’aqanaf as the bdaften shows if.  Donl povce the kullen info unfaiv
curves 1o malee the |ine ci'p Throuqh ‘l’(fle. 519013( but alter the e'ocTr;a.

RS.
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On the other hand, don't make the common ecror mast amaleurs
tall inTo of allowing the batten to decide the design tov yow:

The batten naTumH)/ will bend 30 as o make every line tend 16 a
sr:;'ndle. shape in waler-lines , bultocks and d{aozohak). Fix a shape o
your 1deal  looal 1n vour r°mm5,fnaﬁ0n and draw it fo)/ the use of
battens, but donT allow the hatten fo alter your ideal.

& attens  tapered from one end , trom the middle Toward cach end,
and oL ‘oam”el' shape f,nrouqhouf, will ecome n uoeful N vavious Places To
dvaw the reqmired 5hap&. For instance , i is d!'ffﬁ:u!f fo make a para”ef shaped
batten bend in anyﬂ’n‘ﬂq else but an are of a circle  while a batfen tapered
from one end produces the parabol:’o curve and one Tz;{raered each way from

the middle produce-s an el{:‘IoT:'ea! secfmenT.'
When the sedlions that the diagonal

//—/,/_—Q Arc show ave unfair have been altered
Rirabolic  to aqree with the di'afanal ) Yo U
/ \ Elliptical  have anothey part of the plan

faived up. E)\/ the use of intermediafe diagonals all the seclions can he
made absolutely fair: Then To make the plan complefe , atthough they are of
oedondm;{ imporf'aneﬁ, as fair."mr up lines, draw n all the buTtoek and

water lines.

Before you finish the keel vyou will have o draw a line To represent
the half widhs on the bollom of it This calls for ]oracﬁcal experience
and a knawledq@ af construclion. If she is a keel hoat; see that there
15 area enough in the keel to give you the reguired w'e,;?l’lr.oi' lead or
fron. ]f'a center-board hoat, see that there (s wid th enoaw?h for the slot:

When you firat‘ draw the keel eary the osides down To a sguare
edqe to malke 1t easier To f&ilr up by and then round the edqas off 7
suit your oun 1deas aﬂ'erwardé.

; ' ,f the lead keel be a short bulb slaape., draw eviough -

termediale sedtions 1o aecuralely show 15 - shape.

[n drawing a ‘o'.an always

s,'.._ &-!,.
| bear in mind that the I y Tor o1
| who'é,_ r)ur‘oo:)e; o‘f‘ “qu/ rﬁ-/ i

dasfqn |2 1o be a elear quid& for some one else
to reproduce full si3e s0 il may be built from . Plan of Lead Keel.

b,
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G ive enough lines so the boat builder can see how you pvodw:ed
your edrves. The straght line Iﬂdl’caﬂnq the rudder post , for instance, carry
it upTo some main line, suchas the water line and down 1To the hase line,
qwing -the wmeasurements (6 these spols from some seclion . lf any curves
are swepl with a compass que measuremevits, indiealing the pomt (T was
swe IOT f-roﬂ’J- TRemember, the quﬂq s some H’Iinﬂ To he made use of, and not an

ink drawing To hang on the wall in a

fram?/.
The transom is one of the most oif -
tieult parTs of a daaiqn."lb draw.

To show s True shape, 'feq:.u;’Qb eon~
siderakle projection, Morethan even the average hoot builder is capable
of- It s easy enouqh to draw the shape of the mould Just forward of
the transom, but 1he fransom loe:'no] cut under on a bevel and having
o curved face, as most of them clo, make 1T very diff‘{cult

To I:JrofecT a curved face transom , draw in bulteek [ines about
every six inches apart from seclion eleven af’[‘_ N ou al'ready have them
drown every twelve inches z;,loar‘f‘,

Then decide on how much erown ov arch yow want yowr deele
o have , a halg'inch o every foot of beam is usual in small yachTs,
and draw this curve or"beam mould” as boat builders call it, across
the half- breadfh plan from side To side, spanning the full widt of
the boat at each seclion - this will gwe you the amounT of arch or
crown the deek will have at each seclion . Measure these distances
above your sheer line and draw a line that will indieafe. the
middle height of the deek, as at A ,B,C and D.
Then decide how mueh of a
&y B, " bend x/dw want the face
of the Transom to have,
' remembering that if the
/J/,A\I transom is To be built up,
I: 18 LA as T will be if 1t has much
\’ \ depth, and not carved ouTof
\ solid wood, That the beal-

builder has to steam gand lbend thewood to give it the curve yow.-wanl.

RT.
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If yow wanT three , four or six inches of curve, meas ure that
disTance up square from the face of the fransom To where it
crosses the side line; that will give yow the ending for the
side. line of the koal-
To find the 5P0Ta To draw ﬂ_nz re.sfo‘]' the
olern bﬁ/ you must earry the bultock lines
up on the Transom and along the deck.

: So mark out a curve similar T8 the

: face, of the Tmnsom; |f you decide on

A 5He of Deck tour inches, draw an are of a ecircle that
Qurves Up fourinches in the tull width
across the deek at the Tvansom -

6" Bullacle

Micgdle kine

12" Deillock

Eac'h SIIde' "r ﬂde’ middle line 4-——— Fell wid o;":)fff across Transom———5

on this are measuve off the dislance :

the buffock lines are away from the middle, and these distances, Ate
B and Afc, will q‘tve; ou the cislance the transem has ecavved Up
rom the middle line.  on those buttock lines. Do the same with
the deck ecurve and find oul how much the deck dyops 6 inches
out , 12~ inches out, éfe, Dy measuring these distances yp from Fh{c’.
face of the Transom and down from the middle of the deek you
can draw |oamuel lines, those distances away , and where the deck
ancd fransom lines wmeet you have opols To show yow how 15 draw
the .curve indiealing the deck edge ,and where the Transom and

buftock. lines cross you have spots for the knhuekle hne.
! When the \/:zchT:a [ines are all drawn, vule

» Biliock off a sheet of paper on which you <an
mark all the measurements necessary Afor
Duttock the builder To have To reproduce those
plans To full sije on his mould loft
T'oor. This he must do befor& he ean
proceed 1o build the boal

Such a sheet is called the Table
. Middle Line of Off‘ngg *

Projeclion ot Transom.

LS
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TABLE OF @FFSETS

_FOR « »
392 -roor water Line sLoor MON OOON.
Des:qnzd for MrF D.T"]‘Sfmchan By Mr- Cl"mrlas G[ Pauis, N.A.
Qugust - 1999 - Brunswick, Gia New Rochelle, N.Y(.

Heights fo.. Iotem| ¢ | 2 |3 |4 | 8 | 6 |7 | 5 |G [10] 11 |2 [Kwudle| Tip

| Undec side plankshr] 3-607-0%| 7-721 7:3° 6-1/" 6-5*|6-6°| 64" 6-3° 6-2*|4-27| 64| 677 é-7°| 7.0

Under sde deirs | s-¢o| g-171 797 7-22 | 7-44| 7:2% | 7-0° |6197} 62 |6-5° | 6-8"| -5 |6-00 7-0°
|_Under side waod keel y)¥ 4-0|3-14|2-37| -5 1-3%| 1-1'| 1-0*| 1-0 |i-0
| Rabhet 5-0° y-0"3-1%| 2-37| 1-87| 1-4°|1-3%|1-5%| 2-8°|\y-0 | 410 | 57

Bollam _of iron keel 2-107| [-9Y| /-0 | 0-6™ | 0-2" | 0-1%| 22" | g-5°

3

Bullaek  * 55|32 | 392 2-6°|1-11°1-67 | 1-67 | 2-0%| 3-0° |4-2°| 570 | 597

l
2 2 7-4% 477|364 | 2-9°| 2-1% | /-9 “ | 1-10*| 2-144 3-3' | -3 | 5-/° | 5:10°
3 5-8'|310%3-0" | 2-47\2-1"| 2-/| 2-77 | 55 | -7 | 52" |54

: 4 y-\ 34 2-87 | 247|252 2:119|3-5° |w-67| 54" | 4-3°
Mr&ldfhs e
Planksheer 2133109527 6-0%| 6-7° | 6-10*| 6-11°|6-9°| 6-6™ | 6-0 | 5-3" |4 -4°| 3-11°
Siding of weed keel 0-2%|0-2°10-3% 047 |0-8° g-6° |0-5¢ |0-4%| 0-3"|0-2%| 0-2° |0-2*¢
wi. ® g 1235 37 | 512 4-0%| 6-7%| 6107|611 6-97 6-6° | 511" 517 | 3-2*
% 0-5%|3:3° | 121 F11%| 6-7° | g-107 | 4-10°| 697 |6 5| 592 | #°
2 7 253 477|562 68 697 |4-97 | 4-57| 4-27| 53| /-0
] 6 177 | -1 | 50| 4-3% | 6-5° | 4-§' | 6-6°| 5710°| 37°

3 #2460 (65" 65" | 6-1%| yy1r*

188\ 2-105| 573° | 5 11% | -0 |57 |30

3-3%| =37 y-0¥| 2.5

L

: 3 085\ 47" | 534 | 5-6°| 417 |0-10%
2
/

-3 | 2-7¥| 2-5%0-9

| Diagoual N¢ | 2-1°| 3115 559 4-9*| 6-1%| 7-3%| 7-3 | -2\ 4-10°| 428 | 5/ | 4-37
o 2 1107 | 3:-8°| 50 60" 6-5%|7-0¢ | 704 |65 | 5007 |18 594 | 2:7°
. 3 145 |3-0| 27| 504|553 |6-0% | 5-1/°| 55| /67|36 | 2-¢° | /-6°
. 4 09>\ -1t 21139 | 42| 482 | 477 |41 | 328 | 21" | 120
Mould dtalions are A -0 apqu. D!'aqonal Bl eids cenlérline 7"?24bm;W-L‘S----6-2:au1.
Water Lines are - G - R e e
Buttock Lines are 12" aparf D;aqamll T i w16 -0% T B £
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THE CALCULATIONS.

The necessary caleulations To be made to determine the eenters of a boat
from the plans are in themselves %uiTe, simpfer. 1Dut the jqclqmenf necessary fo
deeide the relalive posilions of these centers s0 as lo give the best results for the
work. the vessel is intended T do, can only ke learned by experience

A few qenem[ vules may be cifed ; but;as you will later observe, the same
results can sometimes he obtained by Two axT‘remaly olopos'lf?’_ fypea_

The center of.buoyam:x/ and displacement ave fiqureof from the same set
of measuvements. The center of lateral resisfance from another, the center of
cfrorT from avother . snd soon. These names | know sound like so much
Greek 1o those who need help at this sfage of the game, and so [ will ex-
loim'n them a liflle more exph'c.iﬂ/v-

Take firsf the calculalion for displacement. This mere[y means how
much space does the boal, from the waler line down occUpy.-

When lowered info the waler it pushzs aside or displaces (which explains the
Term) a cexlain amount of waler and calcula‘ﬁ'nq dis placenenl means To
figure how many square feet of waler s pushed aside by The baat

H would be just the same were it & square hox we were considering, and
it may ke easier for some people to comprehend  when referrin? to a box;
some gel the idea inlo their head that beecause a boat is shaped inlo
20 Mmany curved surfaces that there is some hidden science connected
with & but there s notl The same Fr,‘ncf,oles that “PP"‘/ To a box on
the water ap,on'y To the boat. The only dffferenc& is you can nol figure
out the numbher of square f—eaf‘ in the boal so eas'lfy as you ean the hox

A box 2 feet sguave f sunk a foot deep . would
displace e size 2 x2x1 =4 5 fi‘ of waler:

But a boal 20 }Cee’i' long on the waler - line i
¥ fI wide and 2 fl deep would nol dis lace what
the product (20x8 x2 = 320 =g. T of waler) which
those figures give, becquse the boal is 20 shaped thal more than
half the bulk 1s cul away.

B, actual fiqures comparmo]-Two.exTreme T)fpes, we have
A[cai‘orda--- c.h- yaw'-----"' 35wl X% 'I"-{-'sbeam X admuth = [a3d 9. ft
Virkginiq- -~ keel- schooner-- 46 wl X 15 beam X 77 draught = 5197 sq. ft.

3 0.
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THE CALCULATIONS. - X.

Alcatordas actual dfsp)acemen’f was only 435 5?, ft: or 25'% *’f 1523, the
cubic feal confained in a block of her ‘dimensions. Dhe was an axTremel)/
Tul[-— bodied boal
V!'rql'ﬂfa was much deeper. Her lenq’rh X breadth x depth qave &197
°q- ff, but she only oceu pied 12 A % of this, or 646§ 59 ft, on aeccount
of ner deep keel.

K\;/) |

Alcatorda

|
|
|
i
|
|

Vieginia
Sl"i[”’ have a block coaﬁ:icf'(nT , as this per cenfaq& 15 called | gs h.allq
as J5 To 65% , but that is because their m’]d«‘sh',[o 5}’16&(0(.’- 15 almostT a
square box \n shape and Thzy are 50 very bluff: ended.
Vachts having sharper ends and Aea|aer kkels have less bulk.

To calculate how mueh bulk or displacement g boal will have
when f*o&finai aT any desired depth on the model s what | am about
Yo explain To YOou - It i very imporTant 1o know this, To be sure she
will floaf ﬂ’]& necessanr w@;thﬁ at her Pur'ooggd wmf-h'nc&.

On the [alan dividle. the water- line length nto ten egua\ parfs, this courﬂ?nci
the ends :gives vou eleven lines or seelions and Ten spaces. Number the first
line one, and so on to eleven, One Io.e.inq The forward end of the waler-line and
elaven aff. Szclion number six s the midship seclion.

l¢ you know how 1o use a planimeler, and have one available , run it
over the plan and compule the avea of each hdf seclion as drawn in square
feel: if nat, dvaw enov\qh small anqlts to enable you 1o fiqwe the area loy
Triangulalion.

This is done as fo”ows;- mul‘h'p]y the Aistance
Fia- | on line"a, F"Iqﬂl, b\/ the
com bined lenq‘fhs of lines
“bland"c"; this produeT :
will be twice the are a o'f ‘.«f.—-—‘
the half seclion. G planimeter.

34.



THE CALCULATIONS. — 9.

So divide by 2, or leave if, as you would only have To multiply by 2 |ater.
Fig, -2, Showis. how you ean e?bm“)e.» the "wine- o’lqss' sechions of keel boals info

a friangle. Another way, Fig- 3, is 1o rule the secion off info small squares

and add them up; Pie-ainq the <ut squares Toqe.?har to make up whole. ones.

: Fis-2. BT When you have fr’qurca{

8 | ) 1l ) [ “/ the avea of each half sec-

7| & |9 |1 | ”’/ fion wrife them in tabulafed
13 | mp | a5 g |2 2

e ]‘-orm as 5fwown.
PEE s
4 /7,/ The whole secret ot
¥ .
s f{qqm'nq displacement 1s

conTained m a rule, called

Simpsons Rule, which reads as follow‘é:- (qmendad so as to simpligy i)

Mult P{\/ The '[_‘lrST area ’07 | , the second b\/ 4 , the thivd by 2: then
oifemai‘e|7 b7 H,2.H4 .2, QTL,MPTB section 103 then seclion |l the last
seclion mmlfip!y by | again. M“'”P'Y the sum of these products by
2 1o give you both sides of the boal,and also by the spacing belween
the seclions, and divide by 3. The quélient will be the displace -
menT 1n cubie feef To qe-T it in pounde mulh’p}\/ lo7 64 for salt
waler and Ia?/ 6% tor freSh water.
In the f-o“ou)inc]' table theareas

6ec‘(f2’m Areq ﬂmﬁ%ﬁs ﬁaduaﬁL 24 Products L as wrillen are ﬂqe, aréas orgach
/ o ! o 5 i seclion in 59 tt. as f[qurzd 57
2 5. o 2.0-° 4 §5o-° P!animefcr, or on either of the
3 10- 6| 2 2= b 634 | other methods 1 have exp*aintd-
A 16| 4 66" || 2 /135 ¢ The sum of the producls

ol 2| s “43.° | 43° 426-% is now multiplied by
61 237 4 | 947 | o 3202 | the spacing befween the

7 23 - 46° || ¢ %67 | seclions and divided by &
¥ 197 | o 787 | 2 Ad7: fo get-the cubic feet in boal
g [H2] 2 25" 3 557 below the waler-line.

e 6| o 27 4 /08" k the sPacincL were S+ 1
L o | ¢ o 5 e multiply 426 *by 3% an

426 2 577 the product 1449(.7 divided by
3 qivas a quOTienT of 49725 cubic fee,T dfsp]acemen'r.

As the areas qwen represent both sides 11 is not neeessary To double them.

32.
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THE CALCULATIONS. — 4.

To veduce this To tons divide !OP/ 35, as there are 35 aubre feel of
salt water to a Ton. To qe,T iT in pound s rnu“‘i'oly ]o)/ 64 for salt wdler
and 62 for resh. :

4?7.25—? 35 = /4. lons. HTT 29 G4 = I/ 5244 [ps, %Ep/deemenf.'

lf you Ii“ a pan full to the brim with waler and then io'lace. a
model yacht info il some of thal waler has To over flow. |f you
catch what waler runs oult and put 1T 1n one side of a pair of
scales and the. model in the other side one will exactly balance
the other, proving to those unfamiliar with such subjeefs that a
boat has To displace or push aside her own weight n wdler.
O .Ir you had a dry coek ’j‘—ul( o]‘ waler
and should launch a ship info (Tand
measure. the height the waler rises
you can easily [quure, her weight
b?/ mulf}lo'?/inq the length by the
breadth oj' the doeck and the Producr
oy the height the water vose, and this ,oy 64 or 62, accovding 1o
whether (T was salt or fresh wafer:

33upposinq the ship didnT have her machiner)/ n. you would
find that as all this was pul in place - boilers, engimes, pf,oinq,afé-.,
everything in fact that was put aboard of her would sink her
deeper o the waler and cause the waler in the dock To rise
covmﬁpondinqu hiqher- E)y measuring the water you could ftell
the weigh® of euzry’rhinq qoinq info  the 5hfjo.

|f yow wallk from one end of a boat to the other you cause

one end 1o go down and the other To rise; this shows that there
1S some one poinl where the boal acls as on a Pt'uor. This poinl s
called her ecenter of buoy ancy or cenler of displacement

You can find T b mov}nq a heavy we{a,hi’ forwaro{ and aft
along a boafs deck until both ends are depre.ssed e;cachy the same.

But in designing you must be able To ealculate this cenfer long
before the yacht is built, and be so sure of it that you can bolt
on a heavy keel and have T sink her just right.




THE CALCULATIONS .— 5-

To calculate the ,Posmon of the cenfer of 'ouoyancy. go back fo the Table
on page 3. As seclion number six is the middle of the waler line, starl trom
there and mu.!ﬁply the products alread}/ obtamned by 1,2,3,4 and as shown.
Then add up all the second pra_ducf"s from | to 5 'n the bow seslions and
7T 11 in the affer seclions. The sum of the after secllons s usually the lager.
SubTract the smaller from the lqr:?zr and divide the remainder 107 the swwm of
The flI’ST PVOAMCTS- The r«:zsulf mulﬁﬁhéd b)/ the apacfnq shows how far the
cener of buoyancy is ]f—ord ovr qft of seclion 3.

S = 20w T THE Vot VAR
/57 K J-"-a/aacf'n7 of seclions = .6 3D ﬁ' the distance the cenler of buayancy
s aft of seclion number six.

To defermine the verfical posilion of the center of buoyamy it is necessary
To figure the area of each wafer line 6e[aaraTel'y, and then draw a curve Throuqh a
series of spols on the various water lines that cepresent the various aveas.

If the area of the load water line measures 30 5. ff.mark a spol & inches ouf
from the cenfer line on a seale of A inch to the foot. This means every 'frinch repre-
senfs 10 9 ft

Tlurq, may e on‘y three , four or five waler lines below the load water line , but
that will be enough 1 qive you spofe fo draw the curve through.

yLwiL. _________35Q.
6b

Then treat this curve as a new s LWL

area. Dwide it s Ten equal parls o " T
_____________ from the keel 16 the LW.L. and

: g o ias
measure The lengths of the ordinales |52 777

ot A o
... 2 /2 Scale of each spol 3o found on the /o inch 777 /2" scale
10 yft 15 the fainch.

| _{& [e] 57ﬁ' to the /2 inch. smfe. -"— / Keel

o 57 Ofmpoon's Rule you qe.f the

same numlber of Cubie fee.f d't'sr-‘l.acerHen'f as you had faefove., but the center of buoy-
ancy inslead -of \aeinq T]a’urzd n a fore- and - aff direclion is now fiqurr_d u”lo from
the keel and qiues‘\/ou ils distance below the waler line.

e
\"\ .8 Lwil. ;

'@‘/:’__,.-—#f"
' ‘_/-Curvt of seclion areas
N jo 7 ¥ 7 6 & % 3 T
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