
• 

• 

CORRIGENDA . 

P. 4. 1. 17. fvr "Panlflny," rCOll" PanJ lI.llg." 
26.1. 15. for" de Buut ," rNld" tie Buat." 
36 1. Hi, f ur " oll,er," "tad " tilci r ." 
44. I. ult. f ur" evidenced," ru d .. c\'il1ccd." 
04 9. I. 5, f or" steer," 
51. 1. 13. a/t" " thi_," 

I"Cf1 ,1 .. other." 
illl" I" accident." 



PREFACE . 

• 
LE. VING to otbers the office of tracing 

tbe OI'igin and progressive auvaucement of 

:Mol'ine Architecture, sufficient remains to 

be done to describe the properties wbich 

vessels must necessarily possess to be per

fect sea boats; to elucidate and explain the 

manner of obtaining these properties; and, 

finally , to unite them in the same vessel, 

that each may be predominant without d~

tel'ioratiog from the olhers. 

Of the many write rs who have written on 

l\larine AI'clliteclUl'e, 110 two of them have 

agreed in proportioning the breadth to the 

length, or the depth to either breadth or 

length-or in placing the extreme breadth, 

the centre of gravity, of displacement, an4 
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ofiateraJ resistance or rotatory motion,-tbe 

position of tbe lIIast.s,-nor on ~be form best 

adapted to prouuce velocity, llUoyancJ) or 

natural stability; much less on the model or 

form Lest adapted to unite th~ above pro

perties or qualities in the same ,-essel, 

whicb is proved h'y the variation in every 

succeeding ,,-essel built. Their ncarest 

agreement has been to determine, that the 

H breadth should be one third or one 

H fourth the length ) and tbat the extreme 

"breadth ought to be before the midsbips of 

" the ship _" 

The obscurity in whicb the true princi

ples of ~larine Architecture continue to be 

involved, may be attributed, 

lst. To the disinclination of builder. to 

communicate freely with experienced sea

men. And, 

2dly. To the mode of admeasuring ve.

sels to obtain their register tonnage, where .. 

by ship-owners and ship-builders are inte

rested in constructing sbips aCter one form 
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or model, nameiv, that form which ens-• 
bles the vessel to carry one third to oDe 

half more cargo than its register ton

nage; with the "iew to evade that pro

portion of the tonnage, and light and har.," 

hour dues, and to sail their vessels with 

a proportionahle smaller c rew. While, 

therefore, improvements are obstructed by 

professional prejudices or interested mo

tives, or theories consulted that are found

ed on erroneous or narrow principles~ it 

will be next to illlpossiule to extricate the 

rudiments of this nohle science from their 

present obscurity. 

To h.3\'e a just idea of the theory of Ma

rine Architecture, the mind must be divest

ed or proressional prejudices; the laws and 

the causes of resistance of water must be 

carerully investigated; and in ract we must 

f( E'en follow nature. of each arl tbe soul: 

.. Parts answering parts, shall glide i.nto a whole. 

" SpontaneOB8 beauties all around advance • 

. " 8t.ar\'o'cu from difficlllty. ~ flow. ~ .. ~ .&c-. 
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A .fisb, for example, conveys a good idea 

of tbe form of a yessel intended for "eloeity ; 

but it gives no idea of that of stability or 

buoyancy, qualities that are indespensible 

fo,..tbe safety of a yessel. 

On the other band, tbe form of the alba

tross, the duck, and other water fowls, 

give. a good idea of the form best adapted 

for buoyancy, but no idea of that of velo

city. 

As, boweve r, a vessel is not required to 

have the same degree of velocity as the 6sh, 

t.he practicability may be conceived ofrecon

ciling in some degree the form of the al

batross to that of tbe 6sb, and thereby unite 

in the same vessel tbe two most essential 

qualities, namely, velocity and buoyancy. 

A vessel calculated to keep on an enemy's 

coast with all winds, or to work off alee shore, 

must bayegood bold of tbe water, and there

fore be deep in tbe water to hold a good 

wind; whereas a vessel intended to navi

. 'gate in shallow water, or to take tbe ground, 
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must bave a flat and a long floor, and there

fore be shallow, in order to draw tbe least 

water, and to avoid straining when she lie_ 

on the ground. 

Nature formed flat fish to lie securel,)liell 

the bottom, and to inbabit. rivers and shal

low water; whereas the dolphin aDd 
other fleet fisb tbat inhahit tbe sea, are 

formed deep, doubtless to add to tbeir ve

locity. 

The perseverance with which writers on 

Marine Architecture have endeavoured to 

give the same properties to vessels that are 

intended for diflerent purposes, has much 

impeded the advancement of the art; and 

wben to tbis be added tbe notorious preju

dice and adherence of ship-builders to old 

habits aDd customs, we need not be sur¥ 

prized to nod them governed in the form 01' 

model 01" tbe vessel to be built, eithe,' by 

precedent, caprice, or convenience, and 

tbat tbis noble art has not ad vanced one step 

beyond practice. .' 
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Chapman, in his celebrated work on 1\18-

riDe Architecture, translated io 1820, by Pro

fessor loman, is constrained to confess: 

" The construction of a ship with more _ or 

" ~s good quaHties, is a matter of chance, 

w, dot of pre"ious design: and it hence foI

u lows, that sol ong as we are without a good 

" theOJ°'y on ship-Luildin~, and have nothing 

" to trust to b(>Jond bare experiments and 

" trials , this art ca'nnot be expe:cted to RC

"quire any greater perfection, than it pos

H sesses at. ploese nt. 

" Itbccomes a m atter of importance, then, 

H to disco\'cr what may bring this know

" led~c to grente r perfection. See~ng that 

"sbips, the proportions of which lie within 

" the same limits, nay, which have the same 

" form, differ grently from each other in re

u spect to their qualities~ and even, that with 

" a small alteration in the form , a ship BC

u quires a quality immediately opposite to 

II' the one we wish to give it, we must COD

" dude thiB arises from certain physical 
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.. causes; and that tbe art of constructing 

" ships cannot be carried to greater perfec .. 

H tion, till a theory has been discovered 

" which elucidates these causes," 

It must be manifest to el'ery amates,. 
nay, even to the most superficial obser;er .. , 

on Ma.ine Architecture, that wbile tbe 

theory of resistance of water (tbe found

ation of Marine Architecture) remained 

unknown, the Tbeory of Marine Archi

tecture would remainundiscol'ered, neither 

could the art be much improved by the 

writings of our "blest mathematicians. 
Hence Euler's elaborate work on the coo

struction and properties of l'e~scis failed to 

afford the impl'o,"ements in the art, which 

the author and Irau81ator evidenlly contem

plated. In page 93 and 94 of that work, i. 

tbe following remark relative to resistance :-

U But as the theory of resistance which we 

•• bave bitberto considered,musl be allowed 

" to be very defecthe, and that we caDilot 

.. entirely depeod UpOB tbe conclusion. 
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" which are drawn therefrom, we may well 

" spare ourselves the trouble of such dim

" cult researches, For although we have 

" already supposed that the simple pres

I-~.ures which the body of a vt~ssel sustains 

" when ill motion, do luutually destroy each 

"other, yet we arc cel'tain this can only 

" happen when the vessel is at rest, since 

" tbe water behind the vessel mD§t follow 

" and o\'ertake it before any pressure can 

H be exel1.ed: it is therefore evident, that 

u the pressure upon the aft pal't cannot be 

H so great when the vessel is in motion~ as 

" when it is at rest; whilst the pressure up

" on the fore part will nearly he the same 

"in botb cases, From wbence it follows, 

" since the pressure upon the fore part is 

" no longer counterbalanced by that upon 

H the at't part, the effect of this resistance 

" JOust necessarily be increased ; and this 

H increase will by this means be so much 

" the mOl'e considerable, as the velocity of 

" the vessel becomes .greater: and however 
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" little consideration we may employ npon 

" tbis matter, we may easily conceive that 

"thi~ increase must depend principally 

" upon the figure of the aft part ofthe ves

" sel, which we have hitherto entirely we: 
" glect.ed . On this account it appears very 

" probable, that notwithstanding all our CD

C' deavours to determine the exact rcsist

" aocc, we may perhaps still vnry COOSl

" derably from the truth. H And in a more 

recent work on resistance, (Robison's Me

chanical Philosophy,) the author concludes 

by observing:-" Thus halTe we attempted 

" to gi\TC our fpaders some nccount of one 

" of the most interesting problems in tbe 

" whole of mechanical philosophy. We 

" are sorry that so little ad \'antage can be 

" deril'cd from the united efforts of the first 

" mathematicians of Europe, and that there 

" is so little hope of greatly improving onr 

" scientiticknowledgeofthe subject. What 

U we have written will, howt=ver, enable Our 

" readers to peruse tbe writiogsof tbose who 
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!' bave applied tbe tbeories to practical pur

t' poses. Such, for instance,arethetreatises 

.. of Jobn Bernoulli, of Bouger, and of 

H Euler, on the construction and working 

" .pf .bips." 

1\1 y object in ad verting to tbese remark. 

OD resistance, is with the view to uobias 

the reader's mind, and at the same time to 

gh'e him some idea of the obscurity and 

difficulty of the subject. 

After twenty years experience aDd close 

obser,'ation on the properties of various 

vessels, under every circumstance, at sea, 

I became convinced of the causes which 
more or less affected their good or bad 

qualities. Tbis conviction impelled me to 

investigate and com prebend the lalVs of 

fluids; and tbi. again led to tbe important 

discovery of the predominant cause ofrcsist. 

ance, wbicb retards the velocity of aU bo

die. wben I/ley are passed quickly tbrough 

the water. 
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The following Treatise commence. with a 

concise account of the laws and resistance 

of fluids, which the avocation of a seaman 

but Iiule qualifies him to elucidate in · a 

pleasing or agreeable style. htben proce~d. 

toelucidate and explain the causes that pro

duce, or which more or less affect the good 

qualities in a vessel,-rcconciles those causes 

00 theoretic principles,-and finally demon

strates the principles of thearlofconstruct

ing ,'essels, in 80 plain a manner as to ren

der the subject easy of comprehension to 

every reader. 

From the various kinds and various forms 

of vessels that navigate the Indian se •• , and 

from die cordial intercbange of liberal opi
nions and sentiments between gentlemen of 

different professions, more especially those 

of ship-buildillg and seamanship, tbere i. 
no part of the world better qualified to 

appreciate the observations and remarks 

contained in the following sheets than India. 

If, therefore, tbi. effort to improve the art of 



CHAPTER 1. 

Of the Law, '!! Fluids,particularly Water . 

... _- .. 
Ist. " WATER presses with equalforce 

Ii in every dit'cction," and its de~ree ot' 
pressure is in proportion to the distance 
from its surface. 

The great Dr. Halley says, " That tbe 
n pressure of the water at tbirty~three feet, 
u pres~ed the natural air into hulf its spaee 
" in hi. diving-bell;" and by many exp.ot
ments made by Captain Hutchin""u, it ap
pears, tbat H the preSSllK:'C Q.f ~ater up~ 
" . bottlesofditTerent shapes, corked up W·itJl 
" nothing in them but c«:uumon air, was as 
" foilows :-Two common square fiat-sided 
.. ,h<>tu...:"biclI .. ...,Id bold tbree balfpmt. 
",~.bkbr0.k.4~at-,the,jiep.tb .of. betw._ ailI 
"".ai: .. .ietell·l.thowI; but two. o,rlll f!'~~ 

B 



n Florence flask!!!, of nearly the same size, 
H bore the pressure to about fiftee,n fathoms. 
" A round common quart bottle broke ooly 
" at about twenty-eight fathoms. It 5Ieems, 
" ata great depth, few thingslhatare wade 
" hollow and ti~ht, ,viII beurthe wster',s pres 4 

" sure: an instance of which has Leen ~een 
" by a ship that drm-'e oCflheuank inGibral
I, tar Bay, ioto water so deep, that the an
., chor would not reach the ground at a l~un
"' dred fathoms; and when hove up~ it was 
I.' fonod that two new nun-buoys hatl their 
U sides crushed inwards by the water's pres4 
U sure." 

2dly. "All floating bodies displace. as 
much water as is equal to their weight," aud 
are subject to the same laws as the quantity 
'of water would ~ave been whicb such bodies 
have displaced. 

Fill any vessel with water, and place it in 
a scale with an equal weight ill the opposite 
Beale, then place any /looting hody in the 
water, and it will be seen to displace a quan
tity of water equal to its weight. 

Place model. of different shapes (from 
tbe wedge to the wedge reversed) in a line 
abreast of each otber, in (I- stream that ru.-s 



to a waterfall, and they wilt he oeen not 
only tl) descend with the stream, Bod form 
every curvature with the eddy water; hut 
they will be seen to fall in rotation, accord- . 
ing to tbe fulness of the ad,'anced end or 
bow, and this because of the greatel' quan
tity of water displaced by the advanced e nd . 

3rdly . .Water runs to its level, or into a 
V8ClIllm, at a determined velocity. accord
ing to the press ure ofrhe s url"Ounding fluid . 

All fluids possess a mHural velocity, ac
cording to their density or cohesion . This 
will be seen, by pouring severailluids of dif
fCI'cil! densities down an inclined plane at 
the same instant ; suppose tar, oil, mo
lasses, water, &c. when the fluid which 
possesses the greatest degree of cohesion, 
adhesion, or attraction, will be 8een 1.0 run • 
with tile least velocity . The adhesive power 
of water is evident, by (he quantity that 
may be dropped into a glass, after the water 
is level with tbe rim of the glass; and again, 
hy the number of small particles of rain 
that compose a large drop, before the lat
terdescends from aoy int.ercepting body: on 
this principle the phenornemon i. acCOUllt
ed for, of the water being several inches 

B2 
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above ,the (quarter) gunwale of a boat, 
when towed quickly through the water by 
0. whale, &c . 

Drop a pi ece of solid metal into a quan
til y or metal in a sta~e offusion, or into any 
l1uici, :lIuJ ir. will be seen that the \'aeUUIn 

thlls created. willl'equire a greater 01' lesser 
{iule t o fill, acco rding to the densi ty or ad-
hc~ i nn uf ~ lI{'h iJuid. . 

The lIiltnml Ilow of water is seen in cl'ery 
aqlwJllct~ alit! is farthel' evinced by aher
naltdJ rai sing" the end of a tulJe or trough 
(!olltail1in rT wul(~ I" . This natural flow is mani-

~ 

i'ClSt. iu e\'c ry .. irer: - at the mouth of ltan-
gooll l'j,"CI', wb ere the tide rises npwanJ,; of 
20 feet., it is there Ligh water at a o'cluck ; 
while at J>anlaIlY, about 80 miles up the ri
l'c r, it is then low water, and vice verl.a . 
The lIIeau ,'clocit.y of tbe t ide in tllis rh'er 
dmoill6' the year, Utay be estimated at three 
to foul' miles PCI" IlOur ; and by taking this 
river as a c riterion, we may estimate the 
natural flow of water at three to four miles 
p er hour. 

4thly. The vacuum illade by a body pass
ing quickly through a fluiJ, is in p.-oportion 
to the density of the fluid, to the velocity 



witb wbich ilis passed throngh it, and to tbe 
f UhJCSR or 8quarcocss of tbe hindermost end 
of such body. 

Move a wedge, for exttmplc, through 
tar or oil, with the small end foremost . , 
at the I'ate of three miles an hour, or three 
and half feet per second, anrl \here will be 
!!iCeD a large vacuum behind: rcrersc the 
wedge, and mO\'c it with its large end fore
most, at 1he SanJC rate, when Httle or no va
cuum will be sc('n. A ' -aeIlIHU is seen behind 
a ship's rnddel', when sailin~ fast; also be
hind 3 . !Jont's oar. in the act of being pulled 
I'ltrong-. In fact, a l3CUUIlI is made by pass
iug your hand Haiwu)'s through ""'ater, or 
a tt~aspoon through a cup of fea, but much 
more so t.hrough a morc dense fluid. 

lil.hly. All bodies specifically bea,·ier than 
water, Jesccn<l to a point where the up
ward Pl'cssul'e of the water is equal to 
their weight. 

This is demonstrated in the act of sound
ing in deel) water, when the person thaf 
bolds the line su I'poses tbe lead to be at the ' 
bottom, when no bottom is to be found: 
again, by the deer.casing I'ate at whieh the 
deep sea lead descend.; and may be seen 
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bJ' the distance wbich pieces of wax, made 
specifically heavier than water, will be sus
pended from the surface of a glass of wa
ter. 



CHAPTER II. 

Of the &sista1fCe 0/ Fluids . 

• 
" THE theory of resistance is a subject 

"which has exercised the extraordinary 
" talents of the most distinguished mathe
" maliciaDs of the last century. Ne,'erthe~ 

,; less it is a subject which is as yet very 
"impel'fectly kDOWU . It, seems that Sir 
H Isaac Newton was the first who attempted 
" to make the motion and actions of fluids 
"the subject of mathematical discussion; 
" yet e\'en he, with all his genius and all hi~ 
" Acience, was at leDgt~ convinced that it 
" was in vain to expect aD accurate iovesti
" galion of the motions and actions ofBuids, 
H where millions of uns'een particles com
" bine their hi6uence, &c. He however 
" figured ' in hi. 'mind 8n hypothetical 
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by the distan('c \vhich pieces of wax, made 
sl)ecifically llcal'ier than water, will be sus
pended from the surface of a glass of wa
ter. 



CHAPTER II. 

Of the Resistance 'If Ftuith . 

• 
" THE theory of resistance is a subject 

. , which bas exercised the extraordinary 
H talents of the most distinguished mathe
" maticiaos of the Jast century. Neverthe
" less it is a subject which is as yet very 
"imperfectly known. It seems that Sir 
" Isaac Newton was the first who aHemflted 
H to ma'kc the motion and actions of fluids 
" the subject of mathematical discussion: 
" yet even he, with all his genius and all his 
" 'de nee, was fit length convinced tbat it 
" was in vain to expect an accurate investi
" gation of the motions and actions of fluid!!!, 
" where millions of UJUJcen particles corn
u bine ' their -influence, &c. He however 

I _ . . 

,. figured ' in hi. 'mind an bypothetical 
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.. theory; and from this hypothesis deduced 
" a sel'ies of propositions, which formeu the 
" basis of all lIle ti.Jcories uf the impullSo 
" and resistance of fluid s that ha\'e been 
" offered to the public siofe his tillle. 

" If'rom these theories dJe fullowing prin. 
I~ ciples were deduced~ as the laws of the 
" resistance of fluids : we gi.:e them bere, 
" in OJ'der to shew IlOw far the), have been 
,. found to agree wi11t actual experiments, 
., in '""l,at J'e.spect~ they diJfe,', and to pl'C· 

U \'eut tLte young artist frow retaining tbose 
. 1 errOU(.~O Il S ideas of the subject which he 
" perhaps ilia), IlIu'e already aCftuircll." 

ht. "The rE.·slslauce, and lhy the laws of 
., 1I10lion ) tl:P. impulsions, of fluids on simi· 
" lal' bodie s u.rl~· propul·tiuoul to the surfuces 
" of the solid budies to 'tile d ensities of the 
U fluid s and to the square of the /clocities 
" join!!),. 

2(11"... H Tbc direct impulse of a fluid ou. 
" a plain sUl'face is to it 'S oblique impulse, 
U ai the square of the radius is to the square 
U of the siue of the angle of incidence." 

3dly ... The direct impulse on any surface 

u is !o the obliqu~ ilt~pulse o~ t~~,~~<~".sur
U ,face, as the cube of radius to the soud 
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.. which has for its base the square of the 
" angle of incidence, and the sine of obli
H q:lity for its height. 

4t.hly. "The direct impulse of a fluid 
"whos.e breadth is giv"cn, is to its oblique 
" e iTccti,·e impulse in the direction of the 
" stream, as the square of radius to the 
" square of the sine of the angle of inci
" dence." 

" The nnmerous experiments with which 
"these proposit.ions ha\-'c been compared, 
" huyt! most dccitledly prm1cd that they are, 
" witb the cxceptionofthc ·first, exceediogl.v 
" erl'oneous ; and even that is not in all 
" cases correct*" ," 

The translator of Chapman's cel~brated 
work on l\'Iarine Al'chitccturetherestates:-

" Th'iot Chapmall 's theory of resistance to 
" ships cannot be depended on, as lead ing 
" to true results, in as much as he admits 
" into it two suppositions which have been 
" repeatedly proved by experiments to be 
" false. 

H In his interesting experiments printed 
" at Stockholm in 1190, he endeavours to 
" .ubatitute another theory in the place of 

Sleel'. Marine Archilt ctlU't. 

C 
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"tbe one giv(I'n in his Marine Architec· 

" lure . 
u It is to experiment, and perhaps to ex

" pe.riment alone, that we are to look for 
" the basis of a true theory of resistance 
" and impul sion ." 

'''' ater being the foundation and life, as it 
wen', of nml' jne arc hit ecture, it is hence 
lIH\lIlfcsl , without a true theory of the resist
an{~e of water, the true theory of marine 
llfchil.ec t.ure can nercr be discoye red. 

The resislance uf nuids is in proport.ion to 
tbei l' densily, cohesion, adhesion, or ut\I'ac~ 

tion. 
The opposition which any body mee ts in 

its passage tbl'ough water ariscs,-
1st. From tbe cohesion or 'Cis inertia! of 

the water. 
2dly. From tbe adherence of the water to 

such body, or the friction ; and, 
3dly. From the retractive power of the 

vacuum created by a body passing quickly 
through the water. 

The natural flow of water being taken at 
three to four miles per hour, at the same time 
bearing in mind tbat water flows into a 
yacuum from every direction, it is therefore 
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obvious that. wben bodies are moved slowly 
through the water, say six miles per hour, 
the water is enabled to keep in contact with 
the hindermost end of such bodies by ,·irtue 
of its natural How, in which case there is no 
vacuum: consequently such bodie!,o; are re
sisted by the " vi:~ inertia/' and the friction 
of the water onl y. 

Upon this principle the Jlbenomenon is 
explained, which is witnessed ill every large 
tleet, namely, that full-built shirs fl·equenll.r 
outsail our finest ships in light winds arld 
smooth wat.e r. 

Owing to the experiments of U. De 
Romme not being made with sufficient ve
locity, he" found that bodies adfanced wit.h 
" the same celerity when drawn by the head 
" end, ,as when drawn by the stern end j of 
" course tbat it was indifferent which end 
U moved fore most." 

El'en the square formed sailing barges in 
London ri,'er will in a fresh breeze and 
smooth water exceed six miles an hour, 
whereas our finest sailing ships will rarely 
exceed four miles in a seaway sailing close 
to the wind. 

c 2 
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It is an undisputed fact, that n loose' ric
ketty ,'essel will sail much faster than when 
she was immo,"eably bound. 

Hence it follows, to ascert.ain with preci
sion .he laws of resistance, so as to disco-- . 
vcr the comparative advantagesarisi~ from 
the form, either of the bead end, or of the 
midship body, or of the stcrn enrl of all 
kind s of navip;able vessels by means of 
models, the experiments m"st he made 
in agitated water~ and to be drawn throngh 
the water at the rate at which fast salling 
vessels can sail, namely, 10 to 15 miles per 
hOUl', 01' 20 to 25 feet pcr sccond. From 
thp-sc points being. neglected by the Socie
ty for the Improvement of ~Iarine Architec
ture, and other experimentalists, their ex
periments failed in determining the form 
of a vessel best adapted for velocity. 

Consequently seamen are now the only 
experimentalists to whom we are to look 
for true results respecting the laws of re
sistance of water. 

The nature or ms inertite, and the power 
requisite to overcome it, together with that 
of friction , ha,-jng been so elaboratelyex
plained by tbe Society for the Improvement 
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of Marioe Arcbitecture, very little remain. 
to be said. 

It may be proper, however, to rc£!,ark, that 
the effect of friction diminishes when ves .. 
sels obtain their greatest speed, which is 
prove~ by tbe rate at whicb wood bottom 
vessels sail in a fresh breeze . 

In 1811, I corumanded a Swedish built 
brig Ollt of London, call.d the LOllisa, oot 
coppered, that sailed 9~ to IO~ mile. per 
hour for several h OUTS. 

Every person that has walked in the wa
ter up to tllcir waist, must be com'inceo or 
the remarkable fact, namely, that whe" Ihey 
attempted to increase their speed through 
tlJe water, then the resistance of the wa
ter increased in a double ratio. 

The power of the .water is incalculable. 
" Pl~cc a ship in a dock, that is made to fit 

u the exact shape of her bottom, leaving 
" only the smallest space between the ship 
" and the dock; 611 that space wilh water, 
" and tbe ship will be as effectually floated 
" as if she was in tbe oce,an/' 

The smallest vacuum between a vessel 
and the. water willaliract sucb vessel equal
ly .trong with the largest vacuum. Remove 
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the water from one side of the dock, and 
the vessel will be aS ,strongly attracted as if 
the whole side ofthe dock bad been remov
ed by magic. 

Water presses equally in every direction: 
if, therefore, the smallest \'acuum were rnnde 
in the water at anJ particular part of a 
vessel float.ing. the full force of a column of 
fluid would be immediately fell in a contra
ry direction, forcing tbe vessel into such 
VBcuum. 

A vacuum is seen on the opposite side of 
an erect post., in a stream of wate r against 
which tbe stream is runniD~ with great velo ~ 

city: it is likewise seen behind any sqnare 
botly moved quickly through the water; he
bind a vessel's fudder, when sailing fast ; by 
passing a spoon quickly through fi, cup of 
tea, or your hand aatways tbrough the wa
ter. 

TLe retractive powerofa ,'aellum is evinc
ed by the ,'ibration of tbe rudder, and even 
tbe vibration of tbe after body of every 
vessel, when sailing at their utmost speed. 
It is confirmed by the practice of unloosen
ing privateers, &c. to increase their velo
city when closely pursued by an enemy; 
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which is efTected by rendeling the .'essel 
pliable, fur wben pliable she yields to the 
retraction of the vacuum under either-quar
ter ,and consequent! y is less forcibly retracted 
by the vacuum. This fact, however, is known 
to c\'ery person accustomed to boat sailing. 
1. well remembc,' ha\·ing charge of a hoat in 
the river Plate, which when loose and I'ic
ketty, and so leal,y as to require a man con
tinually to bale her, then outsailed every 
boat; bllt af!el' she was firmly bound, tben 
every boat beat her. 

The power of the vacuum is de~onstrat

cd by a spar 0" long piece of wood being 
plunged into the water in an oblique direc
tion, when, notwithstanding the greater 
degree of upward pressur", of the water on 
the 10\,\68 t end of th e spar to alter its Hue of 
direct ion, (which, admitting the spar to be 
16 reet long, would be fOLlr times moreefTect
ed by upward pressure of tb.e water than 
tbe uppermost end ,) yet the spar, or a boat
hook staff, will be seen to return in the pre
ciiSe direction in which it .entered the water. 

The pow~r of the vacuum is again proved 
in tbe act of pumping quickly. The piston 
being raised faster than tbe water lIow., or 
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can follow the piston, a ,'oid or vacuum i9 
created bet~eeD tbepistou and the water, at 
which tilDe the piston is forcibly retracted 
by the vacuum, until tbe water comes again 
in contact with the piston, when tbe pump 
makes a hollow sound, tc,'med striking by 
seamen. 

Tbe retractive power of the l' a~uu", re· 
tards descending bodies from reaching the 
bottom quickly. A de~(l sea lead, forexaru
pIe, dropped from the forecastle of a ship 
120 feet long, and she sailing at tbe rate of 
eight miles pel" hour, would not I'each the 
bottom in 20 fathoms water, by the time the 
stern of the ship arrived at the spot whe,'. 
the lead entered the watel': 00 thi~ account 
pilots are obliged to reduce the rate of a 
'Vessel's sailing, ,""hen correct soundings ar~ 
..... quired in 20 fathoms, 

E,'ery person that has hauled in the log
ship wi.h its.pin in, and the ship sailing fast, 
must be ·convinced that it require'S much 
greater power than would be requisite to 
haul in a fish of twice the thwartship size of 
the log-ship, ., , 

A 80ating ·aiumor derive. its power to 
hold a vessel from the retractife power ot 



it. vacuuln. Upon the ~ame principle, tbe 
droge of one foot sqnare used by whalers 
to impede tbe velocity of whales, mote ef
fectually retards the whale than three boats, 
although the thwartship section of each boat 
with her crew and equipment must have 
two square feet immersed in the water. 
Again, when a dead wbale is to be towed to 
the sbip, it is towed witb its head foremost; 
but when it is required to act as a floating 
anchor to a vessel, then tb,e cable is fastened 
to the tail of the whale. 

For the same reason, a vessel with 8 fine 
lean bow acquires much greater velocity in 
her stern boards than a vessel witb a full 
bow. 

The following experiments, however, will 
more eB:ectually demonstrate tbe retractive 
power oC the vacuum. 

Have models of every kind of navigable 
vessel.; let them be made hollow, having 
boles pierced tbrough them in every part, 
and of the same specific gravity: place them 
with tbeir stern end. in a line with each 
other in ft' stream of water, just above a 
waterfall," or near any vacuum in the water, 
1IIid, on theu. near app"oach · to the waterfall 

D 
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01' ,'Beuum, it will be seen that those models 
\\'hich havcthefnllest runs, or in other words, 
\~· hi ch have theil' centre of displacement 
UP'H'cst the stern end, will not only emit the 
f." reatest quantit), of \\,atc l' through the holes 
in the stern, and 11u'\l'tcl'S, but \Vi II be the first 
precipitated or attracted into the l 'aCUlIln; 

while those models " ,hose c('n11'C 8 of dis:, 
placement were farthestfro rn the \' aCIlUIlI, or 
n (:.:n'(>!st the head , will be the lea)\t&UI'acted, 

nou r.O l;~ ~ ('fJlIlmtlj· tbe last prccipil!1ted down 
Hu .. ' water'. ~ll. 

If, li JeJ~ , e' i' \ ~ t weig-ht hRd bN'n fit~ !.cned 
to the model s, it is f'vidpnt, tbat ·" ~i ct~ their 
stern ends WC""C at \"Ie brink oftLz \\,~H.·rfan, 
the ,\'{.i J!ht wb:::h wou!d be aLie to sustain 
froUl falljn~ tbose model ~ \ ,Lose centres of 
displacement were farthest remov~d fl'om 
the ,·acuum, would be inadequate to sus
tain those from falling whose centres of 
displacement were nearest the vacuum, and 
which were the first precipitated down the 
waterfall. And as it requires the same power 
to sustain (lilY body immoveable in a stream 
of water, "s to propel it tbrough stagnant 
water at tb " r .. te at whicb tbe stream was 
runoiog, it follow8 hence, that a ,eBlel, 
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whose centre of displacement (every tbing 
else being the same i is the farthest removed 
from the stern, will obtain the greatest 
H~lo(!ity with the propelling power ; that 
is, the yessel willt dlC longest I't.m (e\'ery 
t.hing else being the same) will sail the 
fastest. 

D2 



CHAPTER Ill. 

Observations, 4-c. on the Causes .chich pro
duce, or which more or Ie .. ajfect, tltepri
mary Propertie. '!f Navigabk VeSl.1&. 

A navigable vessel, to be a safc and per
fect sea boat , must have veloclty, buo,)'ancy. 
stabilit.y, and sufficient strengtb to witb
stand the shock of wind and waves. 

These primary properties embrace steer
ing weB while scudding, lying too with 
safety, sailing fast by tbe wind, bolding a 
good wind, staying lind wearing promptly, 
riding easy at ancbor, pitcbing and rolling 
easy, capacity, &c . &c. 

1'herefore, in the construction of a vessel 
intended to cross tbe sea, tbe first and pri
lUary consideration sbould be regarding 
her safety, and not respecting ber capacity; 
or, 
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" That a ship with a certain draugbt of 
" water, should be able to contain and car
" ry a determinate lading." Thus encour
aged to render a "esse I capacious and bur .. 
thensome by the most celebrated writer on 
marine architecture, it would be indeed ex
tl'aordinary were ship-owners or ship-huil<t
ers to sacrifice their interest in the construc
tion of a vessel for her safety, when almost 
e,'ery vessel can be insured; and irlost, why, 
no loss to them. Not so, however, to the 
country to which such ship belongs. I 
concei,"c the safety of the crew to be of so 
much importance to a state, as to claim the 
attention of governments to the safety of all 
navigable vessels. 

Overbuilt, capacious, burthp.nsome ves
sels, are in the greatest repute with British 
ship-owners, which necessarily must influ
ence ship-builders to build their vessels of 
that description and form; and vessels of 
-this construction require extraordinary large 
rudders to steer them, even in a tide's way. 

Of the many vessels lost from heing un
eafe at st'a, few or none of the crew 8uMi-ve 
to give tbe melancboly account of tbe cause 
oftbeir disaster. 
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In a cross turbulent st'a, there· is nothing 
more dangerous than a large rudder. ] am 
com"iuced there are more vessels lost from 
having large .. udders than f,'om every other 
cause. This must appear evident to every 
persoD, when the !Square stern and after bo
dy of a sbip is duly considered. 

First, the after body is unsupported by 
the \,,"atel'. ~ 

Secondly, the after part of tbe after body 
is composed of fashion pieces and dead 
wood. 

And thirdly, tbe stern frame is erected 
on a transom, which tt'ansom is again sup
ported by the stern post. 

Being thus constructed , it would be mi
raculous ifthe stern, the stern post and after 
b~dy, should sustain the shock of the sea 
against the rudder in a hem·), gale uninjur
ed or unsbaken, when it frequently happens 
that two men at the wheel are found .inade
quate to sustain the shock of the sea a
gainst the rudder in a calm. 

In October 11122, I commanded tbe ship 
Victory, of 100 tons: we experienced a v'lry 

. heavy gale in the Bay of Bengal; our tiller 
broke at the commencement of the gale. 
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th~el.e. being the .ame ·;) tbat is, whose 
. entre ilf gravity is tbe nearest the ·bead of 
the vessel, at the same time having 'vr cen
tre of lateral resistance or rotatory motion 
equally aft, or near the stern. 

FINIS. 
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Tbe force of the gale kept the ship on h~r 
beam ends. The lee sea not only washed 
our longboat some feet forward, and the 
wedges out of the foremast, but the water 
went down the rudder case from tbe poop 
cabins. In the end, we had to cut away our 
main and mizen mast to prevent the ship 
from foundering. 

• 
Remarks, <tc. on tlte Forn, '!! a Vessel bed 

adapted for Velocity. 

It was demonstrated in the preceding 
chapter, that a vessel whose centre of dis
placement was farthest removed from tbe 
stern (every thing else being the same) 
would, witb the same propelling power", 
obtain the greatest velocity; that is, the ves
sel wbich bas the loogest run will sail tbe 
fastest. 

Eycry vessel possesses a certain degree 
of velocity; and many of them can obtain 
their utmost speed in smooth water under 
their skysails. Many fine bnilt sbips sail 
equally fast under tbeir jury masts, as when 
they are properly masted. 
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The rudder may be considered the in
dex of velocity; for in proportion a. the 
eddy water or vacuum increases about the 
6tern, the power of the rudder diminishes, 
until it ceases to ha\'e the power to steer 
the vessel, save within three or four points 
each way: hence arises the inahilityand 
tbe danger to sc ud in a strong gale, even 
",hen it is favourable. 

The motion arising from pitching, is the 
principal impediment to velocity. 

Because, lst. By the run and after body 
being suddenly raised outofthe water, a va ... 
cuum is created . 

2dly . By pitching, a greater quantity of 
water opposes the ad VaDce of the vessel; and, 

3dly. By the pitch, 'scend, or lurcb, tbe 
direction of the vessel's course is altered, 
while the elfect of the wind on the sail. 
i. tbereby diminished. 

Tbe principal cause of the extraordinary 
motion in l"cssels consists, -

lst. In the formation of tbeir bottoms: 
witness the boats in the river Hooghly, par
ticularly the bhur, paun~eway, and dingey, 
wbich from being waler borne in midsbip. 
only, are set in motion by the least ripple 



or agitation oC tbe water, or by tbe least 
weigbt laid suddenly on either extreme, 
'Vbereas tbe Burmah canoes, from being 
water-borne forward and aft, will sustain a 
large gun on the bow, and Dot acquire 
one twentieth oftbe motion, in the same sea, 
which the dingey, paunceway, or bbur 
would have had; and, 

2dly. In tbe position oC the centre of 
weight or gravity. Let two vessels, for ex .. 
aUlple~ of the same size and construction, 
be laden, one of them to have tbe centre of 
weight or gravity placed some distance 
abaft tbe midsbips, tbe otber with tbe centre 
of weight the same distance before the mid .. 
sbips; propel tbem at the same rate against 
a head sea, and it will be seen, tbat tbe one 
whose centre of gravity was fartbest for
ward opposes the greatest resistance to 
the upward pressure oC the bead sea, and 
tbereCore is less moved or lifted tban the 
one whose centre of weight was farther 
aCt. 

Heace it follows, tbat vessels intended to 
bave velocity sbould be formed,-

ht.. Witb a long run. 
B 



'2dly. Should be made water borne a. 
mucb sspossible, p~icularly tbe after body; 
aod, 

3dly. Should have the centre of weight 
carried well forward . 

. . .. 
Remarks on the Formation of the Bow. 

The principal points to be attended to in 
the fOJ'mation of the bow are,-

Ist. To diverge and divide the opposing 
water witb the leust difficulty. 

'2dly. To assist tbe vessel to rise huoy
antly over the sea; and, 
. 3dly. To prevent plunging intu tbe sea. 

Tbe experiments oftbe Chevalier de Baut 
go far to sbew, tbat the formation of the 
head of a vessel is of less importance in 
overcoming tbem. inertia! of the water than 
it bas been considered heretofore. He found. 
IC by an instrument consisting of a square 
U brass plate, pierced witb a great number 
" of holes, and fixed in front of a sballow 
" box exposed to a stream of water, the 
U remarkable circumlltance, that in great 
., velocities the boles at the very horder, 



" and even to a small distance from it, not 
" only sustained no preuure, but even gave 
CI out water." 

A long bow necessarily contracts the 
length of the floor, and length of the 
run, and by lengthening the overhang of 
tlle fore body, increases the disposition to. 
pitch. 

A very blufl', or upright bow, in its passage 
through the water, raises a mound of water 
or small sea before it, by which the resist
ance of the water is increased in the 
maonersbewn by M. de Ballt's experiments; 
for" when the box with the brass plate in 
front of it was not wholly immersed" there
was always a considerable accumulation of 
water against the front of thc box, and a de-
pression behind it." Besides, a bow too full 
below meets with increased resistance, be
cause the pressure of the water increases in 
a double ralio in proportion to the depth:· 
on this principle, .. aleak 16 feetunder-water
will admit sixteen times as mucR as a leak 
at the surface." For the same reason, the
lowest immersed half of tbe ship meets with 
considerably more resistance thaD the half 
Ilear the Inrface. 

E 2 
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A middliog fuJI bow, oot only admit. the 
fore body to be coaaiderably water borne, 
but likewise allowstbe centre of weight 
being carried forward: then by the bow 
raking forward 20 to 30 degrees, at the 
same time to flare or Haunch out from the 
light wat.er mark to the gunwale, the op
posing water, by receiving tbe greatest di
vergency, would be divided with tbe least 
difficulty, while tbe rake of tbe bow would 
give it a tend ency.to rise over the sea, and 
tbe ftare or /Iauncb out would prevent tbe 
bow from being plunged deeply into the 
sea. -This form of a bow assimila(e~ in a 
great degree to tbat of a grab ; and the 
grabs (part.icularly tbe grab Nancy) arc SOUle 

of tbe fastest sailing vessels in India. 
" Captain Hutchinson, in the year 1746, 

.. was in a middling full built. ship, called 

.. tbe Pearl, tbat was taken in light wind 

.. by a squadron ofsbarp Toulon built ships; 
" but afterwards, when it came to blow so 
H strong as to put us under close reefed 
" topsails upon a wind, our vessel could 
.. be tbe bead most and weatbermost ship of 
" tbeir /Ieet. I bad afterwards," say. Capt. 
H. .. the command of a very extraordi-



"nary sbarp slight ship built at Malta, 
n with very small scandings of timber and 
"plank, long, loW', and narrow, being 
"only twenty-seven feet beam to eighty
" eight feet keel, with shelving, shallow, 
"sharp, main body, low buttocks fol' a 
" cl'uizingship, which purposeshcanswered 
"well in light willt}s~ fine weather, and 
"smooth water. In chasing large, with 
" a little wind and a head swell , we have 
"steered right up to the chase, when 
"all their endeavours could not keep 
"their ship'. bead to the swell, but lay 
" broadside to it. A small pl'essure of wind 
" and 'sail would put this sbell of a ship to 
" her utmost speed; so that we never de
H sired the wind to blow wit.h a g.'eater 
" velocity thaD about 10 miles an hour." 
co But in tacking, when it blowed so fresh 
" that we could just carry whole topsails, 
H we were obliged to haul up our courses 
" to make her sure in staying, otherwise 
" she would get such stern way before .he 
U brought the wind ahead, as prevented 
H her from I!taying. Thi8 ship was so weak, 
" tbat ill bad weather, wheo the waves ran 



30 

• high, we could bardly keep oor together; 
Ie Bnd in chasing to W'indward stauch times, 
II abe used to plunge ber over sharp bow 
" 80 deep into the waves, as to oblige us 
.. to shorten sail, and add bailing to pump
" lng, to save her from sinking." 

By the bow being proportionably short, 
it admits of the floor and the run being pro
portionably long, qualities absolutely ne
cessary to produce velocity. By a long 
floor, I mean a lengthened horizontal line 
of bearing about the tloor head •. 

The entrance of the bow sbould be simi
lar to tbe life-boat built by Mr. Greathead, 
but not so fine. Tbe stem to bave about half 
tbe rake of the stem of 8 grab. The sweep 
for tbe bow at the load water line should be 
that recommended by Capt. Hutcbinson, 
namely, half the three fourths of the main 
breadth. The upper sweep, or sweep oftbe 
gunwale, should be asemicirclefrom halfthe 
main breadtb: tben, by reconciling the load 
water sweep with tbe sweep of the gunwale 
with 80me concavity, it would give the ne
ce •• ary flare aloft. A bow formed as above, 
appeara to me well adapted to divide tbe 
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opposing water, raise the ,'essel over the sea, 
and to prevent her from plunging deep into 
a head sea. . 

With regard to the form hest adapted to 
go smootbly,little remainsto be said, it being 
evid~nt, that the vessel which possesses the 
greatest horizontal line of bearings, 01' 

being equally water borne forward anti aft, 
will have the least 1D0tion, and therefore pas. 
through the water with the greatest smooth
ness. Some attention, however, is necessary 
in the distribution of weight or cargo: care 
must be taken not to carry dead weight ioto 
either extreme, as neither of them are water 
borne. If the after body, for example, were 
cut off at the commencement of the ruo, it 
would swim several feet deeper than tbe 
main body. Tbe same would bappen, but in 
a less degree, witb the fore body, were it cut 
off at tbe termination oftbe entrance, or by 
tbe fore cbannels. 

Remark_, <te. on the Run. 
In proportion a. the .. fter body i. water 

borne, tbe tendency to '.end afti. diminish. 
ed; therefore tbe after body sbould be ren-
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dered water borne as much as possible; this 
is dooe by the run being formed of conVeX, 
instead of hollow wate.' lines. 

If it wel'c not notorious, that length gives 
velocity, r would refer to the flying proa; but 
more particularly to the inbabitants of Ran
goon, who on being asked how many days ... 
canoe will I'each Ava from Rangoon, inform 
you, that if the canoe is four cubits broad, a 
month will be required:; if three cubits, then 
three weeks; but if with less breadth, then 
IO days. I scarcely need observe, tbese di
mensions refer to canoes of the same length. 
Canoes, howc \'cr, require but little stability, 
from their not using sails, particulUl'ly on a 
wind. 

Since, therefore, tbat "esse) which is most 
water borne, and having her centre of 
weight at the same time most forward, will 
acquire the least motion in a seaway, and 
since the ressel with tbe least motion and 
witb the longest run will obtain the greatest 
velocity, being propelled in a 8eaw~y._b'y 
the same power, 

It is hence manifest, that without detri. 
m~nt to velocity, additional breadth may be 
given at the area of flotatioo, at the fore 
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body, when additional stability or buoyancy 
is' required. .~ 

• 
Remark, <te. on tke req"i.it. Strengthfor 

a good Sea Boat. 

Without reference to the precediug re
marks, it is obvious, that every additional 
weight in a vessel, whether it arises Crom 
Jarge or heavy scantling, extra fastenings, 
sleepers in I.he afterhold, &c . &c. is detri
mental to buoyancy, to velocity, and to the 
·general safety of the vessel. . 

Owing to the extraordinary fastenings 
which are absolutely necessary to connect 
and support the disproportionate parts of 
o\'erbuilt burthensome vessels, and or ren
dering others sufficiently strong to take the 
ground, from long practice, ship-builders 
have acquired tbe habit of giving unneces-
8ary strength and weight to the finer class 
velisel.. To be convinced of this, we need 
only examine tbe many old crazy vessels 
tbat · have encountered the heaviest gales, 
whicb; on heing broken· up, excite our 
&atoui.hooeut tblt tbey bad beld so long 

p 



tegetber; or to examine tbe maoy slender 
built privateers, smugglers, &c . t.hat navigate 
in the worst seas, and weather with the 
greatest safety. 

It Is notorious, tbe Masoola boats on tbe 
coast oC Coromandel owe tbeir safety and 
tbeir velocity to tbeir buoyancy and plia
bility; while it is e \'ident, that all ,'e ssels 
sail worse by being immo,cably bound 
with extra fastenings, &c. &c. 

In a seaway, the wate r flocquently leaves 
the after body entirely; in wbicb case the 
wbole weight of tbe after body is supported 
by tbe main body : froID tbis cause the butts 
between tbe main and aCter body inval·iaLly 
complain first. 

The round stern introduced into the navy 
by Sir Robert Seppings, is an invalua
ble improvement in sbip-builrling. In tbe 
first place, a ship being taken aback in a 
heavy sea, is in no danger of going down 
stern foremost, which square stern $hips are 
very liable to. 2dly, The round stern facili
tates convex water lines being given to the 
run instead o( concave. 3dly, It dispense. 
with agreat proportion oC dead wood, fasbion 
pieces, &c. 4thly, It admits oC tbe whole 
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scantling being reduced about the stern; 
And 5thly, Giving addi&ional bearings and 
support to the after Lody. The.e are some 
of the advantages of a round stern. 

A well formed vessel does not require 
half the size of scantling as the burthen
some o\'erbuilt ,"'essels require. 

In 1823, I was in a well-formed native 
brig, in the nay of nengal, laden with 
4000 bags of rice, equal to 300 tons; and her 
timbers alii! beams were only .5 by 4 and 
3 inches, and her planks_ were from 2 to It 
inches thick. We experi.enced a fresh 
breeze (or several days, when I was de
lighted witb her liveliness and buoyancy. 

Long planks well fastened in the top 
sides, and in the upper deck, add consider
ably to the strengtli of a ship. 

----
Ob •• ,."ati01ls, ~c. on Buoyancy and Sta

bility. 

An. empty cask h •• buoyancy, but no 
stability: whereas a half round spar, po.ses
sing the same specific gravity a8 water, has 
.!ability but no buoyancy . 

F 2 



A .hip made of fir i. more buoyant than 
ODe made of oak ¢- and, every thing else 
being the same, the fir vessel will strain and 
labour much less in a gale than a vessel 
built of heavier wood . 

The stability of a vessel consists, 1st. In 
ber. formation ; 2dly. Tbe resistance ofthe 
water ; 3dly. The upward preS8ure of the 
water; and lastly, Tbe disposition of tbe 
weight or cargo on board the vessel. 

Affix two bamboos to tbe keel of a boat, 
and tbeir upward pressure will make tbe 
boat tender ; but affix tbemtothe boat at the 
surface of tbe water, one on each side, 88 

practised by the Burmab. to gi"e stability 
to otber canoes, and tbey will produce stiff
ness or stability. 

u On 8 reference to the case of three 
"French seventy-fours, we shall be con
" vi need how essentially the formation of a 
" vessel contributes to ber stability. The 
" Scipio, Pluto, and Hercules, were found 
" 80 crank as to render the lower deck 
u guns deficient and dangerous. l.l was 
"thougbt restowage would remedy the 

.-~ ' .defect.: the Scipio wal unloaded, and 
" 'again stowed, under the direction of tbe 
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" chief engineer. In her first stowage, she 
"had eighty.,.four tODs ".of iron, and one 
"hundred tons of I:)tonet'~ ballast, and was 
" reloaded with one hundred ~nd twenty 
" tons of stone ballast, and one hundred 
" and ninety-eight tons of iron ballast; aDd 
"8S herdl'aught of water, or displacem.ent, 
" could not be altered, it was necessary to 
" diminish one hundred aud thirty tOllS of 
" water, in order to preserve the same load 
" watE.>r line; by these means one hundred 
H and.thirty~si¥ tons were placed in tbe sa
" cond lORdening eight fe~ lower than in 
" the first; yet when the sbip was coru~ 
" pleted with the new arrangement of stow
" age, sbe was found precisely as deficient 
"as before, inclining twenty-four inches 
" with tbe men at quarter, and guns oul on 
.. one side. Sbe was afterwards doubled 
" with light wood, to the thickness of a foot 
" at tbe extreme breadth, aDd ten feet un· 
(I der water, decreasing to four inches 
" length and depth ways, which cOl'rected 
u the. .defect." 

The stability arising from the resi.tance 
of tbe water is proved in boats with sliding 
keels. Let down the keel when the boat 
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is under sail, and the inclination or heel 
o"'er is considerably diminished, as well as 
the sudden roll prevented, 

The upward pl'essure of the water is ma
nifest on a vessel that has one side broader 
than the other. I wen remember the ml)rti
fic.tion 1 endured when a boy, (0 find tbe 
inclination o( my little Loat incl'eased when 
1 redu ced the sideoflhe boat (unde.' \Vater) 
that swam deepest ; and, 011 the contrary , how 
unbounded my joy on discovering, that by 
reducing the side of the boat under water 
which swam 1be bighest, I remedied the de
fect. A ttach a piece of iron to a round ipar 
in the water, and it will (UI'o round till 
the weight is beneath: take away the piece 
of iron, and pl.ce a piece of cork or bam
boo instead, and the spar will turn round 
until tbe lighter body comes (0 tbe surface 
of the wate r. 

A round spar has no stability; wbereas a 
half round spar has the greatest: it will sus
lain a weigbt nearly equal to its own, which 
no other piece of wood of tbe same diame
ter can do. 

A ves.el wilbont stability lay. over on 
ber beam end. when hove to in a gale of 



wind, in which position the water C8DDOt 

reach the pumps, which leaks in by the 
straining ortlle upper works, scuttles, ports, 
&c. The rudder is useless, and the vessel 
unmanageable: in the end, the hatches get 
stove in by the lee sea, and she becomes 
water logged. 

A vessel made atia' by dead weight, is in 
danger of a high sea breaking on board, 
because she does not incline or lie over 
quickly by (he force of (he wind, but re
mains to be struck by (he body of the sea;. 
while the sudden weather 1I"0ll, in conse~ 
quenee of being so struck, not only eodan

. gers her masts, but exposes the deck to the 
succeeding tSea. One sea breaking Oil 

board accelerates another, uutil every thing 
is washed from the deck; perhaps the batches 
get stove in, and the vessel ultimately foun
ders: whereas a vessel with natural stability, 
i. e. having buoyancy and stability united, is 
uplifted and inclined by the base of every 
approacbing sea. 

Theexperiments made byCharle. Gorre, 
Esq. of Weimar, to ascertain the form beet 
adapted for stability, most !alisfacto.rily de
monltrate. the fact. Thi. gentleman caused 



four bodies or models to be made, three feet 
in length and two in breadth, precisely of 
the s.me 8peci6cgrafityand capacity. One 
model was square ; the second was circular, 
that is,." tbe immersed part was half a cir
•• cle. The immersed part oCthe third a flat 
" bottom, wi th angular sides; and tbat of the 
H fOUl,th was tbe form of a triangle or 
u wedge. The second mod el drew Doe 

H fourth more water tban the first, or square 
"body. The tbird drew olle half more 
" than the first, and the fourth drew as much 
" again as the>~rst. 

" To pro"e their respective stability, the 
I( weight was fastened to a line whose end 
" was made fast to the top of a stick, erect.
.. ed by way of a mast in tbe centre of each 
" body, and passed overa puny in an opposite 

. U Itantioo, which worked in a groove to ad
U mit of depression, so as to be horizontal 
" witb tbe head of the mast, wben tbeligure 
" became beeled or inclined. Tbe power 
"heing tbus always borizontally applied, 
U was similiar in effect to tbe force of tbe 
" wind. 

" The results of tbe experiments witb a 
.. 121b. power "pplied, was a8 foUows :-



.. Tbecircularmodelillclined 19' 40 

.. Square do. do.. . .... 30' II) 

.. Partial triangle do. 35' 12 
" Triangular do. ar- ' " 

.. Wben tbe model. were at their utmolt 
" inclinl:l.tion, the line was suddenly cut that ' 
' j suspended theweight, to prove the degree 
" of inclination they had to recoil or roll to 
" windward, when it was found that tbe 
" inclination to roll was nearly in an in'"' 
" verse ratio to the stability, as the circular 
H model bulled to windward, 
" Or recoiled, .... . , .... ". 33 degree9~ 

" The square model, ... 29 n 

" " Partial triangular, . .. . 27 " 
" " Triangular, ..... 23t" 

It is evident, from the abov" experiments, 
tbat although the circular bottom has the 
greatest stability, yet it has the greatest ten
dency to roll, wbile the triangular or sbarp 
bottom possesses the least stability, but bas 
tbe least tendency to roll : therefore a vessel's 
bottom must bave the above qualities judi
ciously united, which may be done, 

lst. By allowing tbe fOl·e body underwater 
to partake of the circular form; and, 

G 



2dly. Thi'tlfter body to assimilate to the 
triangular form. 

And as a vessel of the lea.t specific 
weight, or which i. composed orthe lightest 
materials, is the most buoyant; and since 
even a tender vessel can be made stiff with~ 
out detriment to velocity, by adding a tem
porary plan~ing of the re'luisite breadth to 
tbe fore body, a rew feet belowtbelight water 
mark, to a few feet above the load water 
mark, commencing at the bow, and termina
ting at midsbip.; it follows hence, tbat sta
bility, velocity; and buoyancy can be united 
in the same \. esset. 



CHAPTER IV 

Obl81'fJatil)1U, <te. I)" the JiJr;1)/utimu,.te. 'If 
v .... u . .. . 

0.. tho Form be.t adapted tl) Mid a good 
U"ind, and to sail fast by the Wind. 

As the presslIre of the water increases 
in proportion to the distance from the sur
face, it follows, the more water a vessel 
draws, or tbe more she is depressed into tbe 
water, the greater will be the resistance. 

Wherefore,-ist. The lower the centre of 
Jateral I'esistaoce is situated, the less will 
be the leeway or drift. And, 

2dly. The lower the centre of displace
ment is situated, the les8 will be ber direct 
velocity. 

Consequently, tbe vessel formed to sail by 
the stern, will sail raster, bold a better wind, 

G2 



and work better, than a similar ve •• el form
edoto 8ail on an even keel, for the following 
reasons :-

) st. Because from ber centre of displace
ment being higher 1 she meeh less head re
sistance, and therefore obtains greater velo
city . 

2dly. From her centre of lateral resist
anee being lower, she makes less leeway or 
drift; and, 

3dly. From her centre of rotatory motion 
being farthest aft, she works better, as 
will be explained hereafter. 

The Virginia pilot boats, the Irish hook
ers, and similar vessels, formed to sail consi
derably by the stern, are capable of fetching 
in, even to windward of the place at which 
they looked when the tack was first com
menced. This arises from the lesser 
quantity of water that opposes the weather 
how and fore body, whereby the natural dis
position of the vessel to luff to wind ward is 
facilitated ; 80 that, at each '.end and pitch, 
the fore body i. enabled to fall to windward 
of tbe place from whence it rose. 

Thi. quality i. evidenced in the fine form
ed grabs. 



A ve •• elbeiDg trimmed by the bead, re
quires considerable weather helm to. keep 
her out of the wind, when sailing with the 
wind a·beam, or close hauled: tbis is owing 
to the centre of lateral resistance or rotatory 
motion being removed forward, whereby . 
tbe impulsion of the wind on the hun, sails, 
and masts, is so far increased as to act up
on the after body of the vessel, similar to a 
weathercock. 

A tender, crank vessel, sailing with the 
wind a-beam,. or close hauled, equally re
quires considprable weatber helm to keep 
her out-of tbe wind. This arises,-lst. From 
the increased resistance or the water on 
the depressed or lee bow, while the resi~t
Knee is diminished in an equal degree on 
the weather bow: and, 2dly. By the incli
nation orheel oftheship, the centre of direct 
impulsion ot' the wind on the sails is carried 
to leeward, by which menus it has the greater 
elfect to force the vessel up into tbe wind. 

For these reasons, on the near approach 
of asquall,or.s the breeze freshens, tbe offi
cer of the deck instinctively orders tbe helm 
to be put a-weather, to keep the .hip from 
flying up into tbe wind. 



The rudder plAced at a great angle, con
widerably retards the velocity of a vessel. 

And since additional breadtb at tbe fore 
body would produce additional stability, 
and keep the centre of displacement nearer 
tbe surface; aod as tbe centre of lateral re
si8tance is lowered in proportion as the 
after body is alJ'lwed to desceud into tbe 
water; it follows that a ,'essel, to sail fast by 
the wind, and t.o bold a gonef wind in a sea
way, should be formed to sail considerably 
by the itern, and to bayc considerable sta
bility. .. 
Olserrations nn the Form best adopted for 

TrIcking i" a Sea way. 
The bow sea is the principal obstacle to 

8 ,-essel coming about in stays. So great is 
the power of the bow sea, that a vessel sail
ing with the sea on her lee bow, is frequent
ly forced about against her helnl. 

Since a vessel sailing by the wind re
quires weather helm to keep her full, it i. 
obvious, on the belm being put a-lee, at the 
&arne time trimming the sails, the ship 
~eadily comes head to wind; and if the 
vessel holds her headway while in stay., 
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or until tbe sea takes tbe lee bow, in tbal 
case tbe power of tbe rudder will b.·iog tbe 
ship about. But when the headway ceases, 
it is then the office of the bead sail. to 
bring tbe ship about, because the power 
of the rudd er ceases with the headway, 
(and remains pllwerlcss until the vessel 
obtains sterDway.) Therefore the farther the 
centre of rotatory motion is removed aft, 
the greater will be the power of the head 
sails, when aback , to bring the vesseJ about; 
or the farther the foremast is removed fOl'~ 
wal'd~ the heau sails act with greater power 
on the fore body to force or turn the sbip'. 
head over the sea. 

I bave frequently trimmed a boat when 
sailing, so tbat she sailed by the wind, 
and tacked, without tbe use of the l'ud
der; tbis was done in tbe following man_ 
ner:-When the boat was to be put about, 
two or more men were sent close for
ward, by which means the after hody was 
raised out of the water, whereby the wind 
acted on the after body with increased 
power to bring the boat's head to wind. 
Wben the boat was bead to wind, then 
the men instantly shifted to tbe stern of 
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the hoal. Thus the ceDlre of rotatory mo
lion is carried aft. The fore body i. al the 
same lime raised out of Ihe waler. By which 
means the sails aback have increased power 
to box, or force the hoat on the steer tack. 

Hence it follows (every thing else being 
Ibe same) the vessel best adapted to tack 
in a seaway, is tb at which has the centre of 
rotatory motion well aft. 

~ 

Remark. on Steeri .. g well, .te. 
A vessel that sails fast, must steer well. 

The rudder has power in proportion to 
its depth in the water, that is, according to 
its appl'oximation to the centre of rotatory 
motion. Ceptain Schank ju. t1y remarks: 
U that ,-esse ls with sliding keels wanting 
" to vcer, are to heave lip the fore keel, 
"<1nd henl"e down the after keel; and if 
" it, be requisite to ,'eer vcry quickly, the 
U main h:eel should be hove up also : ves
H sels will then turn or come round as if 
"upon a pivot, the rudder being uscd 
" at the same time as in common c88es." 
The reason of this is plain; for by the 
fore and main keels being up, the centre of 
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rotatory motion is removed aft, which giyes 
liberty to 'the fore body to yield promptly fu 
the rudder: and ao the rudder obtains power 
in proportion to its depth, it follows, that 
a vessel, to steer and veer weU, should be 
formed to bave her centre of rotatory mo· 
tion well aft. 

• 
&mark. Oft the nece.oary Propertiu for a 

Ve .. el to kafJe, to scud in a hooey Gale and 
tempestuous Sea unth the greateot Safety. 

A vessel, to scud with sarety, must steer 
well, and rise promptly to tbe following 
lea. 

A veosel not being sufficiently buoyant 
in her after body, is in danger of being 
pooped, or of baving her dead lights sfuve 
in by every sea; and a vesoel tbat doe. not 
steer well, is in danger of broaching to, 
or in being brougbt by the lee. 

Tbe after body obtains buoyancy, in pro
portion as the centre of weight is removed 
forward. If, for example, tbe centre of 
weigbt WIUI two thirds from tbe stern, tbe 
after body would be more buoyant, and rise 
more promptly to tbe following sea. Be-

B 
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cause, in that case, the after body present. 
a lever, as it were, to he acted upon by the 
upward pressure of the sea. 

U The worst consequence" (observesCap~ 
tain Schank, in his remarks on sliding keels) 
" of a difficulty in steering, is what is to be 
"feared has (00 frequently bappened, 
u though rarely heard of, and that is, the 
" ship's broachilJg to. This, though some~ 
" times the co"nsequence of a wild or C8re~ 
,. less steerage, is more frequently occasion~ 
" ed by strong gales and tempestuous seas. 
H Thus, for instance, 0 ship scudding before 
" the wind, or quartering, having little sail 
U set, and that low, such as a reefed fore
"sail, when between two seas, is almost 
" becalmed, and therefore loses ber way: 
" the next or following sea raises her stern, 
U ber bow inclines downwards, the cutwa
" ter having a different direction from the 
" intended course. Tbe stern by this is lift
" ed up so bigh that tbe rudder has little 
" or no power, it being almost out Qf the 
"water. In this situation, the ship presl!I
.. ed on ber lee bow, by the water having 
" got on tbe weatber quarter, and the ship 
U on the top of the lea, sbe Hie. with 
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.. such violence 88 to bring her bead round; 
"and then lying on the broadside, sbe 
" plunges with the greatest. velocity into a 
" high or raging sea, tbe water breaks into 
" her~ washing and carrying away every 
" thing off the decks, frequently some of 
" the crew: anrl it is to be feared that by 
"such accidents, vessels tbemselves go to 
H the bottom, and are no ml)re heard of. 
"Now there is nothing more clear and 
" certain, than that sliding keels counter
U act these dreadful effects. 

"To prevent the dreadful accident of 
" the vessel's broaching to, no more need 
c, be done, than to heave tbe main and fore 
"keels up, and let down as much as is 
u thought necessary of the after kp,el; and 
" if enough of it is down, it is impossibJe 
" that any ship can meet with this·." 

Wherefore, a vessel, to scu~ with safety, 
should be formed to bave ber centre of 
weight well forward, to give buoyancy to 
the after body ; and to bave the centre of 
lateral resistance or rotatory motion well 
aft, to gh'e additional power to tbe "udder, 
anel to prevent tbe vessel from broacbing 
to. 

Hi 



A ve.sel with her centre of weigbt or 
displacement nearest the stern, that is, a 
full-built vessel, when laden, cannot exceed 
eigbt knots; and even then, the eddy water 
occasioned by tbe vacuum so far diminish
es tbe power of tbe rudder, as to oblige the 
'Vessel frequently to heave to, in order to 
avoid the danger of broaching to. In the 
ship Triton, I experienced a very beavy 
gale near the Western Islands. We made 
tbree attempts to scud; and while scudding, 
tbe foresail lifted on both sides alter
nately, before she would answer tbe helm; 
and but tbat tbe sbip was buoyant., ten
der, and lofty, tbe seamustioevitably have 
broken on board: whereas a "essel whose 
centre of displacement is fartbest forward, 
that is, having a long and deep run, will sail 
at tbe rate of 12 to 15 miles per hour ; con
sequently she can make fine weather, and 
even make her passage, when a full-built 
.bip i. obliged to beave to. 



Remark. "" til. p,.opertie" aad "" tile 
Font, qf a V."el, best adapted to TteafJ6 
to in a ";ohmt Gale, with the greate" 
Safety. 
A vessel, to be safe when hove to in B 

violent gate, must have buoyancy, stability, 
and steerage way. 

Buoyancy, to rise ealiily over the sea; 
Stability, to enable her to carry sail; 
And steerage way, to admit the ves,sel to 

receive the shock of the sea at the hest 
point, from which she would receive the 
least laboursome motion, and to prevent ber 
from coming head to sea, or from falling off 
into the hollow of the sea. 

Without buoyancy, the vessel is in danger ' 
of e1iery sea breaking on board, and strains 
.iolently. 

Without stability, she will lay over on her 
beam ends unmanageahle. 

And without steerage way, the vessel 
may come )IP to the sea, and thereby da
mage or pitch away the masts, or will fall off 
into the hollow of the sea, where she is in 
great danger of every sea rolling on board. 

When a ship lays too without straining, 
or shipping seas, tben it is proverbial among 
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Beamen to commend the vessel for having 
, bow'd the sea ,' 

The least luboursome motion that a 
vessel can hal"e, when hove to, is tbat 
wbicb equally partakes of tbe pitch, or ra
ther 'scend and roll; and this motion is 
given to tbe '"essel when the sea strikes 
her about 45 degree-oS Lefore th~ beam or 
broad on the bow. 

Dy the extreme breadth being well for
ward, particularly at the area uf tIotatiol) , 
the ba .•• of the approacbi ng bow sea will 
then ha,te additional power to incline the 
ship promptly, and tbereby facilitllt.es ber 
I'ising buoyantly over the sea. 

By the centre of weight being well for
ward, the fore body will oppose increased 
reiji~taocc to the shock of the how sea, by 
which means a yessel hove to is less liable 
to be thrown off into the hollow of the oea. 

'fhe advantage· in having steerage way 
when hove to, to allow of thp. ,-essel to 
receive the sho~k of the sea on the bow, is 
too obvious to need farther illustration. 

The leeway or drift is prevented, in pro
portion to tbe depth at whicb tbe eentre of 
lateral resistance i. situated: and .ince. thi. 



centre descends io proportion a. tbe after 
body is immersed in the water, it follow. 
the form best adapted to beave to witb the 
greatest safet.y, is tbat which has its extreme 
breadth well forward, and (e,'ery thing elo. 
being tbe same) which draws the greatest 
quantity of water aft . 

.. _--
Ob.ervati01l8, -te. on the Puntion of the 

lIEast. 

Since the centre of lateral impulsion of 
the wind on the sails, buU, masts, &c. is 
opposed by the centre of lateral resistance 
ofthe water, and since the action of the rud
dertopreserve an equilibrium between those 
centres considerably impedes the vessel'. 
velocity, it follows that the masts should b" 
placed with reference to the centre of lateral 
resistance. 

If a vessel could be formed to remain 
upright, sailing with a fresh breeze on her 
beam, tl";' close hauled, or otherwise, so as 
to prevent tbe inclination of tbe vessel to fly 
up into the wind; in that case, the centre of 
lateral impulsion of the wind on the sails, 
&c. could be placed directly opposite to the 



""nlre oflateral resistance of tbe water: but 
as tbis caDDot be done, tbe centre of im-, 
pulsion must be placed before tbe centre 
of resistance, to counteract that inclination. 

Vessels witb tbe least stability, bave the 
strongest inclination to luff u[l into the wind: 
consequently tbe centre of impulsion sbould 
be proportionably more forward of the cen
tre of resistance, in tender crank fessels, tban 
in those possessing a greater degree of sta
bility. 

Motion in the masts considerably dimi
nisbes tbe propelling elfect of tbe sails. This 
is demonstrated in a hoat under Bail, when 
the oars are also used. 

The nearer tbe masts can be placed to 
tbe centre of perpendicular motion, (with
out the sails on one mast intercepting the 
wind from tbe otbers,) tbe greater will be 
tbe propelling effect of tbe sails , and tbe 
less the masts and vessel wiU labour and 
strain. 

A vessel formed to staywell, admits ofber 
foremast being placed proportionably more 
aft, or nearer tbe perpendicular motion: 
witness many of tbe brig pri""teera Ollt of 
America. 
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Masts that rake aft, give (0 (he sails a ten
dency to raise, and assist the vessel over the 
sea. To be convinced oftbis, we have only 
to call to mind the effect of the wind on a 
boy'. kite, in the act of Oying. Besid~s, by 
having a rake aft, the ma~ts are less liable to 
bein~ pitched away. 

Long lower masts and short topmasts are 
far preferable to short lower and long top
masts. 

lst. Because they can be rendered doubly 
more safe aDd secure from being carried 
away. The difficulty and anxiety to secure 
a long topmast, while (he ve.sel is labouring 
in a high cross sea, is known to every ex
perienced ,eaman. 

2dly. Because long lower mast. admit 
of lofty and large trysails being sel: which 
sails are preferable, for heaving to with, 
to eit-her tbe main topsail. courses,. or 
staysails, in so far tbat they give the ves
sel steera~ way, and at the same time al
low her to lay within fh'e points of the wind 
and sea. Whereas, when hove to under 
tbe close reefed main topsail, from not hav
ing steerage way, she comes up and falls 
olf at pl6Uure. And when bove to under 
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the foresail, she lays nearly in the hollow 
of the sea, and uDder the sta'ysails tbe toes· 
sel cannot be kept steady, from their be
ing too low . Besides, a \'essel hove to 
under trysails is in no danger of going 
down stern foremost, when taken aback. 
Withal tbey are much (losicl' taken in, 
and with less risk of splitting in a gale 
of wind, then either the topsail or fore
sail. 

And,3dly. The · Iong lower mast, by 
admitting a pole topmast and topgallant 
mast (in one spar) to reeve and fidd , tbe 
topmast caps, tbe heel of tbe topgallant 
mast., and in many cases even the topmll!t 
crosstrees, could be dispensed with. The 
relief thus given to the masts by this re
duction of weight from the mast head, 
may be accurately estimated by those sca
men who have witnessed the relief af
forded to the masts by sending down 
the topgallant yards in a crl'S8 jerking 
sea. 

Remark. on V .. sels intend«l to -ngaiB 
in .hallow Water. 

It was seen, that a vessel intended to 
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work off a lee sbore, and to sail { ... tby the 
wind , must be deep in the water to bold a 
good wind; and it is manifest, that a vessel 
intended to navigate in sbttllow water, must 
have a Oat floor, that is, a flat bottolD, in .or·" 
der to draw the least water. 

Vessels with a flat floor, similar to the 
bottom of the transit constructed by Capt .. 
Gower, are admirably adapted to navigate 
in shallow water. Auxiliary means must be. 
resorted to, however, to supply th~jr want 
of depth . so 8S to increase the lateral resist-, 
once of tbe water, 8S well as to give tbe: 
centre of rotatory motion its proper posi"": 
tioo. This can be done by means of two or. 
more additional keels or bilge-pieces, slid
ing keels, or lee.-boards. 

These vessels may preserve the same 
form in every other respect, save their 8at 
bottoms, as those yesseis intended for velo ... 
city, and to work 011' a lee shore in a heav, 
sea. 

Riding at Anchor. 

A velSe! tbat goe. smootbly Ibro. 
t.he water, haa tiiUfficieot buoyancy, sail .• 

Lil 
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fAllt, and steers well, must ride eaoy at an
ebor. 

ClfllCltUion. 

In tbe preceding observations, it bas been 
demonstratea,-

lst. Tbat velocity is produced, in propor
tion ils the run i. lengthened and the vessel 
is water borne. 

2dly. That breadth, &c. gives stability 
and buoyancy. 

3dly. That depth, that is, the after body 
being deep in tbe water, enables the vessel 
to hold a good wind, to work, to scud, and 
to steer well, and prevents the rolling mo· 
tion. And, 

4thly. Tbat the nearer tbe centre of dis
placement is to the surface, the less wiU be 
the resistance of the water. 

Therefore, by carrying the extt'eme 
breadth well forward, 

lst. Admits of tbe run being made pro
portionally long. 

2dly. Gives the least laboursome motion 
to a ,'essel hove to in a heavy gale, and 
facilitate. ber rising buoyantly over tbe 
aea. 
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3dly. Prevents tbe fore body being de
pre:ssed into the water; at the same tiOle it 
admits of tbe after body descending to it. 
required depth. And, 

4thly. Admits of tbe centre of weight 
being carried forward . 

Hence it follows, that vessels should he 
formed witb their extreme breadtb well 
forward. 

It was likewise demom.trated,-
] st. That in proportion as tbe centre of 

displacement or gravity is removed forward, 
or from tbe stern of a vessel, (e,'ery thing 
else being tbe same,) tbe greater will be 
ber velocity. 

2"ly. Tbat a vessel goes smoothly 
through tbe water, that is, bas the least pitch; 
iog motion, in proportion as she is water 
borne, and as ber centre of weight is car
ried forward. 

3dly. That in tbe act of scudding, tbe af
ter hody obtains buoyancy, in proportion 
as the dti'tre of weight is removed from the 
stern'. And, 

4tbly. That a vessel bove to in a te",
pestuous sea, w.ould be les. liable to be 
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A D V E R TIS E MEN T. 

I N"d Ott call UPOIl the Court of DiretJor, 
.to ttjlifj my regret at being ob/ig,d to mok, 

my approl to the P uUic. 'l'hc caft in tbis 
r rfpet! carries along 'loilh it i/J 07.VII hz/ernul 
truidmce. 

U' I have uftd any fXP"IJi'''' in the fopp"t 
if my cauft J which are at all improper, I 
truj/th'y will not be impu!td to ddign. 'They 
have ifcaped me through :"lJottclItion, or the 
warmth if my feelings UP01I COllcei'lJitlg my'/e/f 
injured; and I beg !rt2ve to make t/JIJ' apology 
for thtllz. I am the more particularly bound 
to do fo, as I have in genera! experienced mu£'b 
poJilenifs from tbe Gentlemen at the lndia
Houft: not only f rom the Cb(l£nnen, Di. 
r.eElors. and other }rr/ons 'u.:ho ho'Vt commal1d 
in it, but from others in (VfTY dt'partmmt, 
-witbout (xuptio11. 

As 1 bove e"tered tbe /ijls q/ cOlJtruve!:J/. by 
compu!Jiol1, it can be no matter if c(lmplaint 
ogoinfl 11U, that I /Ja<;.;e a'IJoik d fn){e!f of e'lJrry 
fair argumml i jor ill Ihis lorlieu/ar JjJ..ou/d 
have bun to b/onu, bt.ld 1 yie/drd OIl)' thing. 

Since the printing of the flllowi11g pages, I 
have made o}:'fotioll ;'/ the ff<.garterly Gefleral 
Court .~t-Proprietor.r, htld yeflerday, which 
Mr. Mendham, a gmt/,mall oj high rtJP,tJable 
charaOer. did me the ~nor to flcond; the eon
jideration 0/ wliicb is pojlp<lI,d to the 3 ,/I il1/1. 

!nether 



l,,' ADVERTiSEMEN1' 
-

1~!>eth.!t; If ftljJes (;r npt1 i~ . of.!il(~e c,:mfi9.P!'!E~ 
1;' my:(elf; }(r:!&;u"~y j .fince l ' ~Fit~'i 'cirrr"it-V;;4:~~ 
'!bill bring forth proof; of my ajftrlioilJ : im/, 
f/ negati"J~d, it 71::"11 Ittlve prif:i!71ptions i.tt 
favor of them not l~fi 1ficocious. - 'The word's 
qj it art aJ jollow : 

c 'That tbert! be laid before ibis Court, copin 
_1 0/ ali propo/.'1/J j e,r rectivil1g ttr.ders, anll 
'. a/fo of all tenders fir bui/dir.g jhips for th't 
( ·Eqjl-India Cr"m,;OJl)', and oJ jrttingJhipJj~r 
l hitt! to tbe Ea/l-India CompAny, jrom the 
' . JjJ qfJal1uary. 1780 to this Pf'iftut time l 
"( witb the an/'1L'en and "{'fa/miom or CommltJ.. 
' f lus and a/Courts tller-ton ; togrther w{tb the 
" prices agrerd 10 be given for the hjre o/J'-Ji/is 
, in each of the .raid )'cars, according "to·t'heir 

1 rqpeBivt dtjiinat/~m . 

• .And alfo, of any agreemmts cr rrjoJu
lions of the Court or Committees of Direl1ors, 

, whi&h may 'hll'IJe beer; mode, r,ljpeCling 011/ 

, or all oj th, Ship. Owners, on th, Jubjefl if 
, }hipp;ug" during the laid period.' '.~ 

i have Ollly 10 bdd thaI a/en!, of£~<j 'iniJ 
th, natural warmth oj my difpofillOl' 'U#, ,'ttl 
,'!!t '·gnat. length!,. but J have 0u;!d .'!'~t~ .(t;.W 
'''J.'0tkratton und tpt 'Vcry able .OIJ"iH4iuJ. ,!/Ji/}lilt~ 
, 0; ~ valu~b/e friend, tolalty UncDnfjlititt},.;jb' 

.--Intlia/ijfaii't, ' - - , ,. , , 

F",church·Slmf, 
March 24, 1790, 
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NARRATIVE. 

I HAVE teveral motives for the follow
ing publication, I confider myfelf as 

il perfon aggrieved in confequenc. of the 
condua of lh. Court of DireCto" of the 
Eaft-Ifldia Company towards the owners of 
the !hip. Tartar and Hartwell. late in their 
tervice. At the fame time I conceive 1113t 

the public and the proprietors of Eaft-In
~ia frock are materially int~refted in the 
proceedings of toe Court of Direaors upon 
~¥s .oc~afion j not only as being contrary· 
~o . ~y.ery principle of cccono~y, but as vio
t~ID', the rules of jDllice. and confequent
i~ 9f .. pontJ, . which require that the Court, 

~ ... tain ~ fair claim to the i:onlid~_ 
B of 
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qf . individuals, whenever, as i~ the years 
1780, '785. an4 ~78?, *h.y~lI lind it 
needful tb have recourfc to their exertions. 

In the year 1780, upon the capture of 
five Eail:·Indiamen by the Spanith fleet. 
the Court of Direttors advertifed for thips. 
I tendered the fllip T artar, (of about five 
hundred tOI1S,) \'"hich was accepted on the 
condition of her being completely repaired 
and fitted for their fcrvice.-This was com
plied with, under the direCtion of their 
own furvcyors, at an expence of upwards 
of feventeen thollfand pounds, exclufive 'of 
infurance i upon an idea that the fbip woula 
be continued in employ fo long as !he was 
fit. This e.peaation was held out to me 
by·the Committee of Shipping, particUlar
ly by Sir William James, then its clt_ir_ 
man; who, on my application for exttnd~ 

ing the engagement beyond one var~ge, 
anfwerod that the Court ' llelf~.r agread 'for 
freight for any /hip for mor.th~ voy~ 
age, but that, when thc ./hip return"', 1 

mull: 
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muft tclider bet again \Il'i~h the Othc:r ~ips 
of rile fearon, With this anfwet) waHi:~ 
ti!6ed. not doubting that Ibe wouTd be con
tinued, if no accident in the mean. time, 
Ibould render her unfer.iceahle; and the 
morc fo, as, in the minutes of the com .. 

minee, dated September 6, 1780. wherein 
the Ihip was accepted, the owners were ex

cluded from any claim of building an htr 
hottom.; a condition which nat~rally irnptie.d 
that {he was to be continued in the fervice 
tiJl fhe was worn out. Under this expec ... 

tation the owners .chearfully fubmitted to 
t,he imrnenfe and very extraordinary repairs 
and .,.alterations deemed necelTary; which 
were ruch as no one voyage could poffibly 
repay, and which could be ufef~l in no 

!)Iller empl"y than that of the Eall-India 
Company, 

:rhe Tartar failed in June. '7S,. for 
Madrafs,,:'lld Bengal. an~ returned in 

B • A,uguft • 
• ·That is, of building .Gother ",,,ITel fnr the com,Pa. 

:., .•• fervice when the one ill qucftion !hall hu'e gnflc her 

ltUl (.Oure .ffour vQy.tget, or be IU!.ilvoidabl), takeA or Loll.. , 
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.AuguLl, "783, being the lidl arrival that 
fearon; vving a very valuabld:argo, which 
:the delivered t at leaft, in as good condition 
as any brought by the Company's /hips du
ring the whole war; a proof of her being 
adequate to the fervice. Of this indeed none 

ever expreffcd a doubt, thofe Di"etors bell 
acquainted with lhipping deeming her a 

very complete /hip; (of which good opiniol\ 
a farther proof will be given in the courf~ 
of this narrative.) 

In AuguLl, 1783, I tendered the Tartar for 
a fecond voyage, a ll the fame terms as tho 
Club, or Society, of Old Shipping Owners 
had offered, viz. 341. per tOIl; for, in can ... 
(equerice of having expreJfed a wi/h to ten· 
dec on their terms, they had made me ac
quainted with them. The Court of DireCtors. 
not approving the terms, I applied '.$~n 
to the gentleman who h~d infolJl!.«! me qf 
the terms offered hy the Old Own"rs; 
\lUt he lignifieq to me, that he could 110t ac-

'luaint 
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quaint me with their amended terms, 8!Id 
tllat· I mult 'offer on fuchterms as I;leafecL 
I had then no idea ·that this Society would 
make a point with the Court of Directors' 
to exclude all !hips but their OWII. 

As the !hip Chapman wa. in the (am. 
I1tuation with the Tartar, Mr. Chapman, 
the managing owner,( and, during his illnefs, 
Sir John Henniker, Bart.) and myfelf, agreed 
to amend our tender to 321. per ton. Some 
days after the tender was made, Sir John 
Henniker and myfelf were called into the 
court, and informed, by the chairman, that 
now was our time farther to amend our 
tenders, if we wiChed our-lhips to be taken 
up. We accordingly withdrew and agreed 
tel amend our tenders to 301. per ton. In 
a few days the Court met and agreed with 
th. ,"'cietyof Old Owne .... for their !hips, 
ilt 33'1. ~Non, which was 31. per ton high-, 
~r ·than our t~nders. 
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__ , 011 1111 app1icati\>n ta the-Court 10 k_ 
if t~ tartar was taken up, I rec.ived i 
vubal anfwer, ~at the Court had agreed 
with the Qld Owners -and had not taken"p 
any of the new tenders. I returned :l ver

bal me(f1lge, -that I could not accept that as 
an an[wer refpeEt:il1g the T artar, which, I 
conceived, ooght, in junice, to be taken 
up, a. being already in thei r fefYice, and 
not a new tender. Mr, Secretary Morton 

then came out to me, from the Court, to 

~c1are that neithl! f the Tartar nor the 

Chapman were in the number of the /hip. 
to be taken up_ I confefs I felt Ihe utmoft 
indignation at futh unjulltreatl)lent of per
fans, whom it was the duty of the Court of 
J).ircaor~ as. well to proteCt, as to encouraas::. 

Upon allplicatian to feveral of my flliiitndB, 
(for there were then .• aS ,there ,ar.e.JlOW, rna ... 
liy who difappraved fucb. eondultt"",ards 
thofe who had merited the utmo/l: favor 

and 
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and attention from the Court,) J folllllf, 
Ulat a tonncaiOD; bor40ring , on a (<l0\'IIi.i. 

nation, ,had been enteTed 'infO amotig foh'/t 
of the Directors, to the exdufiol1 of tilt 
Tartar and Chapman, and OilY \IIbet: MW 
tenders which might interfere with the old 
lhipping owners. How far this facrifitc 
made of us was juft or honourable, I lea~e 
the Court to determine; but it is to be pre
fumed, that the compliment was repaid by 
the exertions of that powerful body of men 
to fecure the re.eleEtion of their friends as 
DireEtors. I am at liberty, however, to 
caU' this facrifice, of the owners Qf !lI. 
Tartar and Chapman to the rlemand. of 
the old fllipj>ing intereft, at leaft -wilful, 
lince thefe owners were rhus f\lnjeCted 'to a 
heavyexpcnce. which every Director i~ the 
C.UTt knew 'to a certainty could not pof-
6bly be repaid-by onr voyage. Thefeowners 
then :wcre not in the filuatiori of Iharigers; 
but, in confequence ' of their exertion'si 
made .".,di:t' -.xpe&ations founded in com', 
1tI<In -f.nfe and common Jliflice, artd ai~ 

fented 
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Iented to on·the part of the Company, had 
acquired a fpecies of claim l ·and, by "very 
principk of equity and honour, ought to 
have been continued in the fervice, while 
they tendered on equal terms with orhers. 

I complained very bitterly to the Di
reaors individ ually on th is occafiqn. and 
was foothed with the hope that there might 
be need of an additional n,ip to carry 
frares, and I was encouraged to make a 
tender of the Tartar conditionally for that 
purpofe. I accordingly did fo in Septem
ber, 17831 hut none was wanted. 

In June, 1784, I again tendered the 
Tartar to the Court of Directors to be ta
ken up for that feaCon; and, in my letter, 
or tender, ftated to them the cafe of .9 
owners; complaining of their having been· 
refufed the preceding year, when .other· 
/hips were taken up at a higher freight. 
The Court of Directors, .by their le(ter ·of 
the 16th of June in anfwer, defired tho 

tender 
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tender to be amended; in confequence df 
which, on the 26th of June, I amended ' 
the tender to 28/. per ton, for the Coall: 
and China voyage, and for other voyages 
in proportion, I doubted not but thai: 
the Court had now taken the hardfhips of 

our cafe into due confidep:ation, and would 
therefore grant us a fccond voyage; but. 
to my utter afi:onilhrnent, we experienced 
the fame treatment as before. 

Shocked at fu ch repeated ill ufage, I 
wrote a letter to the Court of DireCtorson 

the 31ll of AuguO:, in which, on behalf 
of the owners, I expreffed the greaten: 
afronifilment at our treatment; which J 
raid we conceived to be cruel in the higheft 
degree; and I added, in the molt direCt: 
terms, that no man of fenCe or honoar 
cou1d fay that a fingle voyage was a com
pe-nraticn for the expenees we had been put 
to. I fignifir.d, that we were canrnous 
that the powerful intereO: of the old ow
ners was exerted to exclude us; but thaf 

C no 
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no diftinction ought, in jultice, to be made 
between (hips built, or !hips repaired, for 
their (ervice, in the time of their neceffity,. 
and fitted at an equal expenee; and that 
we hoped their Honours would divefi: 
themfelves of thofe prejudices. which we. 
hondlly conferred we fcared had occafianed 
their hte determination. We compared 
the cafe of the Company, (then in agitation 
with the pubnc) with OUf own cafe j and. 
expreffed Oli r .hopes, that they \\> Duld be

have to us wit h 3. libcr31ity equal to that 
wi th which thty themfdvcs had c1aimed.
I fairly and hOllcftly ftated my (:om
plaints, but ncverthdd~ in futh terms 
en ly, as t:\'(.'I'Y man wuuld be likely to ufe 
under fimilar ill treatment. 

This r{'prdentation. howe\'er, gave .. to 
fome of the Court of Directors very great 
offence, not being accufiomcd to fuch plain 
language. There were, hC4wever) others, 
who, knowing the extent of the injury 

done, approved of the intention of my 

letter, 
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ietter, though ex"reffed perhaps too freely 
Among othtrs, the late Commodore John
ftone (aid, that if I had been treated in the 
manner l' ftated, I had a right to complain.; 
and that he approved of the open and de
cided frylc in which I had cxpreffed my
fdf.-Mr. Lulhington, the pl'cfent wor
thy chairman. carne out of court, ill a 

very friendly and kind manner. and in

formed me, that my letter had given great' 
offence to fom,; and defired that I would 
withdraw it, and write another, leaving out 

thofe parts which had given umbrage ; and 
that h:: hoped, and doubted not, the Co~rt 
would take my cafe into farther con fidera-' 

tion. - Confcious of his friendly and kind 
intentions. 1 confented to withJrnw the 
Jetter, and to write another to the Court, 
!tating our .cafe in milder terms.; and re

quefting the Court again to take the cafe 
into confider~tion, and to appoint the l1~ip 

to another voyage; and I farther prayed. 
that, when our cafe was taken into confide

cation, we might be heard 1U Cupport of 
C z our 
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qur claim, and permitted to fiete the 10£1"« 
we had fuffc:red by our exertions in the fer
vice. I alfc wrote a feparate letter· to each 
DireEtor, in explanation of the letter whiQh 
I had withdrawn, and which, as the foque! 
will prove, freed me from all cenfure.-My 

public letter was referred to a Committee 
of Correfpondence; but whatever confide.,. 
ration the Court took of our cafc, we never 
were admitted to be heard in Cupport of our 

claim, nor w.as any farther notice taken 
of it. 

On the 31 fi of May, 1785, I again ten
dered the Tartar at fu t h freight as the Court 

fhould gi\'e to others that feafon, and re
ferred them to my letter of September pre
ceding; but without more ~ffeEt than 
in former in.fianccs. Qur {hip was frill 
I'efufed. 

On the J sth of Novenilberethe fame year, 
hearing that the Court were in want of 
more fhips for that feafon, we again teIl

dered 



( '3 ) 
nered oilr /hip Tartar at 2il. per ton to 
China; but with no better fuceefs. The 
powerful intereft of the old !hip-owners 
:prevailed forcibly, and continued appa
rently fa firmly eftabUllied, as to preclude, 
for the time, farther hopes of Cuetefs with 

the DireCtors. 

The owners, irritated at fuch repeated, 

fruitlef. applications to the Court" for what 
they deemed a matter of common jufiice i 
and conceiving the Court either to be un
willing, or, from the dangrrous and un
due fiertt il1jlUfnCe ' ufed with them to be 
afraid to grant it; refolved to have the lliip 
fold, in order to fettle finally that unfor
tunate account, and to fubmit to a,lofs. 
to which they had thus fa feverely and molt 
,unjuftifiably been fubj.fred by the Court 
of DireElors. 

The Tarta"\' was accordingly fold on the 
7th of December, '785, after havingwai
,ted fruitleffiy near two years and a half for 

employment 
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tftlploymenr in the Company', fervice.
This was the more mortifying to the ow_ 
ners and difgrac<!ful to the Company, as 
the Locko, another Ihip taken into fetvice 
in the year t,So, exaCtly in the fame fitu
ation with the Tartar and Chapman. was 

included in the number taken lip for the 
{eafon 1784, and fuffered in rotation to 
make two fubfequent voyages, and fairly 
to expire in the fervice of the Company, 
after completing her third voyage. -I am 
far from feeling fentiments of jealoury upon 
this occafion. The QwneI's of t'he Locko 
received no more at the hands of the Com. 
pany than they were intitled to, equally 
with the owners of the Tartar and Chap_ 
man. Thofe who repair and fit up {hips, 
at a heavy expenee, for the fervice of the 
Eaft-India Company, have equal claims to 
ju(\ice with thofe who build them; and re
quire even more attention in the view ,. of 
policy, as fIlCh {hips are only call<:d for in 
cafes of real emergency. -But the excep; 
lion in favour of the Locko is, in fome 

degree, 
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degree, ~'pl.ined by (orne of 'the Saciety,1If 
Old Ship OWJU:rs having fuare. in ~er, and· 
by her being hulbanded by one who I,>as the, 
management of feveral of the other fuip' in. 
that interen:. - Such Bagrant and ~ftd. 
partiality operated as a farther aggravatiaa 
of the injuitice and ill treatment tow.rds 
the owners of the Tartar and Chapman, 
and left the Court of DireCtors without ex
cufe. 

Within a few weeks after the fale of the 
Tartars the Court of DireCtors, in conCe .. 
quenee of advices from India, and of the ne ... 
eeflity of fuips for the inereafing importa
tion of upwards of ten millions of pounds 
of tea under the commutation.aa, as weU 
as confcious of the great expences we had 
been put to, and the great loffes we had 
fuitained, immediately applied' for the Tar
tar and the Chapman. This was a new 
teftimony in favor of the goodnef, of the 
Tartar, as well .. of approbation of the 

. • ""duct of her owners. ' But the Tartar 
was 
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was . now fold : In li~u theiefore of tli~ 
Tartar, I made a tender to build a new /bip, 
.for fO\1r voyage., at the rate of 22/. per tori 
for the two 6rft ·voyages, and 20/. per toh 
for the two laft, which the Court of Di
reCtors, as a matter of jultice, and as a 
compenfation for the lofs incurred by their 
refufal to employ the Tartar, unanimoufly 
granted. On that occafion every Director, 
whom I had the honour of knowing and 
fpoaking to, exprelfed high fatisfaEtion and 
pleafure in the opportunity that had offered 
to make me fome compmfa/jon for the lofi"es 
I had fuftained; for, as fuch I accepted and 
deemed it. 

It will appear extraordinary that, after 
having obtained leave to build a new Chip, 
I /bould meet with any difficulty in getting 
it built; yet, on my application to fome of 
the chief builders in the river, ] was aCl:oniih •. 
ed to hear the excufes made for declining tl> 
undertake it, by thofe who were fully able, 
and who have finee exprelfcd their wi.lh .... 

that 
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that they had not refufed it. I conlels t(Jat 
I could not avoid attributing this circum,. 
france to the fame fpirit of oppofition to 
any new owners or .new fllipping intereft, 
which had before operated againft me.
Finding that there was not one of thore 
who ufua11y build Indiamen in the river 
likely to undertake mine at any price, though 
I was willing to have given the then high 
price of thirteen guineas per tOil, I was 
compelled to feek out a place for buil
ding in the country; and I beg leave, ' 
for the information of fuch as may be in
clined to build out of the river, to fay, that 
I found that {hips. from 100 0 to 1200 or 
1300 [OilS, conld be built at Bucklerfhard, 
Southampton, Burfledon, Itchr.nor Ilear 
Chichefier, Harwich, and ~t Northfteet 
near Gravefend, equally good with any !hip 
whatever in the river Thames. I am well 
aware that many, through felf-intereft, 
will deny this, 'and there will be too many 
who, from prejudice in favor of !hips built 

j.n-.1b.e river, will believe them j riot confi:. 
D dering 



\ 1.9 } 

dering that the very beft o;>k. and great 
choice of it, is to he fou nd 2n ; Suffcx and · 
Hampihire, on the .very fpot in f]ueClion,.; 
whereas tir.1bcr of different countries, good 
and indih--':: rcnt, are mixed an,j put together 
in !hips bli.ilt in th(~ river.-I conceive it ~o 
he no di f.~C ~l1t matter for a builder, in a 
fllil' . . .: ..... .a hI.: hi. .:. 1Jl.!; t, to know the tim
ber th3t ';,' i:! (~-=f" Y firfi; al~d, Oil {hipping 
to examl;le for repairs, to lay his !lands up_ 
on it iilllli:::diatelY'o J, thercforc~ do not 
wa~dcr at a (peech made to me by a build. 
er, at the launch of the Nottingham, at 
Gravefend. (I That the London builders 
U did not covet the building of new !hips, 
" bu t rather wiflu;u for th~ repairing of 
(I Ihips." The cha:ges of ruch repairs, in 
the river, are enormous j which everyone, 
who has ccncci'ns in {hipping, cannot but 
know. 

But to return to my (ubied: finding ,1 
had no chance tOI. build in t~e river, I . at 
laft contraded for' the Hartwell, a /hip ,of 

, " abOtlt 
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about 938 tons, to be built at Itchen'; .. , 
near Chicllcfter; and {he was completed in 
about ten months. - On her arrival in the 
river {he had many vifitors and revjewcrs , 
·willing to difcove: faults if any could be; 
but the Hartwell was found cClual in beauty 
and goodners to any rhip then in the Com
pany's fervice. 

&he railed from the Downs on the 1 It of 
May, J787, for China.-A mutinous fj>i
cit manifefted itfe1f among a few of the 
crew very caiJy) which continued to en
ereafe; till, at length, it broke out ' w;t;l 
violence towards fom e of the otli(...:rs. Some 
of the ringleaders being {eized and put in 
irons, it was determined to ftecr for the 
Cape de Verd ifiands. and put them on rhore 
at St. J ago. On the 23d of May, at 6, P.M. 
the Hartwell made land. which,oftcr diligent 
,onfultation, wasconcci \Ted to be the il1andof 
St. Nicolas j and accordingly, leaving it, they 
.rhaped their courCe as fOf St. Jago. The 
Jaa<UJ>ey had [een, however, proved to be 

D 2 the 
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the 'iOapd of ~ai; and; confequently, It 
half paa 3. A. M. they .Ca.y other land, 
Jil!hi~h was the ifland of . Bonavifia, then 
.~iJlant two or three leagues. The chief 
,mate, who had the watch, hauled his wind 
·and ordered Captain Fiatt to be called, "'/ho, 
jn confequence. of the mutiny, had not beeo 
in bed for three nights before. He immedi
at~ly came on dcck i but, in a very few mi
untes, the 1hip fi:ru ck on a rock and was 
wrecked. - This diCafier happened on her 
fir{\: voyage and within one month after her 
firft failing, in a fituation where the charts 
expremy [an<lioned by the company, point
ed out no danger, amI where the great 
Captain Cook, in his laft voyage, might 
hirnCelf have perifhed. I mention theCe. parri
culars for rearons which will appear hereafter • 
Thus was that noble fbip (which had been 
completed fifter infinite trouble, difficulty, 
and expenee, in order to be reapy i.n time) 
irrecoverably loft in a: moment.-Sop:1e per.
fons, through prejudice, 'Partiality, felf. 
,lntereftJ or other motives. m~y reaf~,~_f~ 

" itrently 



( 21 ) 

ferently, but I cari attribute the lofs' tb iii).: 
thing but an unavoidable calamity, origiL 
nally to be traced to the mutinous fpirit of 
the crew, which induced the commander 
and officers to alter her courfe towards thofe 
Wands in order to put the mutineers on 
fhore. I am not alone, by thoufands, in 
opinion, that any Chip and any commander 
might, in fimilar circumftances, have been 
·loft on thofe fatal rock" which, at that 
time, were not pointedout)an~,conrequentIYJ 

_were not to be guarded againft; -though 
the difafte .. of the Hartwell .has lin.ado 
them fufficiently memorable to future na
vigators. 

I muft he .. e lament the vile fpirit of mu
tiny, which for too long a time fublifted 
on-board of the large fbips in the mer
chant, [ervice, particularly tho E~ft-India 
and Vleft-India men; owing to caufea 
which, as tney have finee in fome mea .. 
fure . been removed, I fban not farther 

~nt<>. It had arrivp.d to fuch a pitch 
a. 


