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T H E.
A D D R E S S

T HIS Treatife on the beft form for. confiruting merchant’s fhips,
and the management of them to the greateft advantage, by Pradtical
Seamanthip ; with impartant hints and remarks relating thereto, is
moft bumbly addreffed to all whom the different parts concern, but
more particularly to Owners and Builders of fbips, young fea Officers
and Pilots, who confider and confult what ought and can be done far
Sofety and fuccyfs which crowns.all, and may be ca/led the Sfoundation
on which all our commercial mterg’} by fea depends.

- Lithough it muft be .allowed,- that drafters and builders of fhips,
.{boald be the beft judges, lww to make them anfwer the different trades
they may be difigned for; yet as a feaman, I kope to be excufed
pointing out what bas appeared ta me great defeils in prallice, not
only in the great diverfity of their forms, but in their proportional
dimenfions, fome built too Jhort, or teo long, too bigh er too low, tco
narrow or taeo broad, too fharp or too full in gencral, or in diferent
parts, that mufl make great divey/ities of propertics, which cannot
be known but by comparifons of fuir triaks in praclice, under the fame
circumftances. And there certainly muft be a mediuns low to aveid
the bad praperties occafioned by theft extremes, whick is all ttat I

- fretend
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" wwhen the wind isright againff the windward tide, that drives them

A D D R E S &

pretend to, endeavouring to deferibe wbhat I bave learned from ex-
perience, obfervation, fludy, and comverfation cn thefe important
Jutjects.  And no doubt, but if learned men of Science were en-
ceuraged to make them their fludy, but great improvements would be
made in them. o

A late great Mathematician at Liverposl, Mr. Richard Holden,
who found Theory from the Attrattive powers of Nature, to agree
with my obfervations on the tides, and made a moft excellent Tide Tabl:
from them, as particularly noticed in this book ; ufed often to
Jay at what we called a Skip Club, that there was no bidden or
unknown principles, concerned in the art of building, failing, work-
ing, and managing of [hips, but the laws of motion, the preflure of
Sluids, and the properties of the lever, which are all well known o
Britith Philofiphers, and that nothing was mare deferving their at-
tention and purfuit, inorder to bring thefe arts to thesr utmoff per-
JSection.

And our great Sir Ifaac Newton long age pointed out the Sokd
of leaf? refiffance, which fhews what might be done if our Pbilofopbers,
Mathematicians, and Mechanicians, in conjunition with profefioncl
men, would apply their talents from obfervations and experiments,
endeavouring to get general rules from principles, fixed upon greater
certainty.

Our famous Philsfophical poet, Mr. Pope fays, by indireftions we
[Jfind dircétions out, which bas been the rules of my purfuit, and if it
was followed by profeffional men of fiience, no doubt but all the fub-
jeéts of this book might be brought in time to a regular fifiem.

But it is in building fbips as in the management of them by PraGical
Seamanthip, #bat men in general are fo devoted to the modes they bave
been accuffomed to, that they cannot be prevailed upon to try any other,
whilf} others try smpraitical methods, and attempt to make fhips do
z‘mpq[ﬁibilz'tie: Such as t2 back them a frern, clar of a fingle ancher,

20




- A D D RE S S

to windward of thewr anchors; or to back a fhip with fuils f5 fet as
to prevent ber from jbooting a bead towards a danger wh:n laid to,
or driving broadfide with the wind right againft the tide, nat Inowing
that a fbip driving on either tack will always fbost and advance bodily
Jorward the way ber bead lies, in fpite of any fails that can be fet
aback 5 all which, I truft, will be fbewn in their proper pla ces in the
Jollowing work.

Not anly the above inflances, (by which I have known fbips t5 go
on fhore,) but the whole duty and condult of fea oficers, as far as
mentioned in this book, bas bitherto been loft entirely to the fl>w pro-
grefs of experience, by which means they, and all concerned with
them, are conflantly liable to be great fufferers from miffak:n pradices
in_feamanfhip.

Frequent obfervations of this defeét, induce me to endeavour to fix
the beft rules for Pratical Seamanthip, zhat feanen may not be left
entirely to learn their duty by their own and other people's n:isfortunes,

which has been the cafe bitherto, but by the experience of others who.

bave gone bifore them. From all that I bave feen, in the many
different trades that I bave been empéiyed in, th: framen in the coal
and coafting trade, to the city of London, are the moff perfeét in
working and managing their [bips in narrow, intricate, and difficult
channels, and in tide ways; and thofe in the Eatt India trade are fo
on the open feas.

Thefe reafons, and that the malt of the ufeful arts bave be:
made public, to our great improvement and advantage, emboldens me
to publifb on this long neglected fubject, the following fhocts, which
are the refult of much labour and application: but which I'muft own,
will appear to great difadvantage from the unexpeited diffculties T
bave found, in being a new writer, venturing to lead the way on Sfo
important and extenfive a fubject, in this learned criticifing age; bus

Jor my imperfeélions, asa feholar, I hope the Critics will make al-
dowance for_ my baving been early in life at fea as cook of a finall
collier ;

Vit ,
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ADDRESS.

collier ; and baving fince . then gone through all the moff ative en-
terprizing employments I could meet with as a feaman, whs Las done
bis beft, and who, as an author, would be glad of any remarks
candidly pointed out bow to improve bis defects, if there flould be a
demand for another Edition.

The following Note from the PRESIDENT ¢f the Maritime
School on the Banks of the Thames, which I received aling with
a Book of the Rules and Regulations of that INSTITUTION,
I bave inferted, more with a view of enforcing the Ufe and Advan-
tages of a Work of this Kind, than from a Motive of Vanity ; being
ready to acknowledge the Compliment tos flattering.

¢« Sir Thomas Frankland prefents his Compliments to Mr.
<« Hutchinfon, and hopes he will approve their INST1'i UTION.
«¢ He makes their Superintendant read over, with the eldeft of the
“ Boys, his Treatife on Seamanfhip ; which hé thinks feems as if -
¢ written for the Inftru@ion of th(:lt Maritime School at Chelfea.”

¢ NovEMBER 30, 1781.

«“ N.B. ‘_He withes the officers -of the.Navy would ftudy it alfo.”
“ Asmy beff Endeavours bave ‘bitherto been exerted for the Public
Good, without any other Motive ; fo will they be continued, by

Tbe Public’'s Humble Servant,
WILLIAM HUTCHINSON.
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TYAGE 28, 1. 1, for pa‘ge 21, read ‘Page 22,

Page 36, /. g, from the bottom, for wooo, read wood,
Fage 38, /. 9, from the top, for fwell, read fmell.
Page 50, /. 17, from the top, the word in, dele.
Page 51, /. 14, from the top, for fhave, read theave.
Page 52, /. 4, from the top, for thore, read ftore.
Page 56, bottom /. for the mare equally, read more equal.
Page 61, /. 2, from top, from the beft, read for the beft.
Page 84, /. 10, from the top, read as the wind and weather.
Page 85, /. 10, from the top, read to make.
Page 87, /. 9, from the bottom, for would, read thould.
Page 100, bottom /. for larboard, read ftarboard.

Thefe two lines omitted, page 128, from the top, after 20th line,

- « ’l] precept he has us enjoin’d,
¢ To keep his wonderous works in mind,
& And to &c.

Page 163, I. 4, from top, for ftay-fails, read main-ftay-fails, /, 8, read wared.

Page 210, /. 10, from the bottom, for part, read port.

Page 217, /. 10, from top, for bnfght. read bight,
Page 285, /. 3, from the bottom, for his, read is.







RerereNcE to the PLATES.

THE front Plate, page 53.
Plate 1ft, pages 21, 33, and 38.
Plate 2d, pages 82, and 247.
Plate 3d, pages 74, 75, 87, 94, and 138,
Plate 4th, pages 300, and 103.

Plate sth, pages 75 97, 135, and 138.
Plate 6th, pages 68, 163, and 163,
Plate #th, pages 86, and 175.

Plate 8th, page 229.

Plate gth, pages 206, and 226.

Plate roth, page 194.

Plate 11th, pages 212, and 224.

Plate 12th, pages 18, 57, and 257,







Lert.. 90 ? . .
Bearrn. 30 ﬂ :

HHold...10) 41




e i




 PLATE 2

o







()1)

PLATE 9.







. ’s
PLATE. 4.




w

I
B !
PN
-
[
. .
,
W
D
Lo
'
. \
.
'
o
"
%
'




’

"
PLATE J.

[ U — P






PLATE

a
6.







Vs
PLATE 7.




.
-
-
E .
,
- .
. .
. .

..
. . -

. M - X 'l‘.

, . Con e - 4
PN - PR .
e - .- P -
,



“1

PLATE 8.

-~
' |







. .
PLATE 0.







*
Flate 10.

| BIDSTON LIGHT HOU SE and SIGNALS

. Vefsels coming in " f

She . aBaarid orn the Sl Flay ST

¥ 3,;, ................... DC....on e Mkl D
Snove Kotoh Foy

i Large Sh 'A'}.......Df....anﬂoMlﬂ.D."

SIGNALS of DISTRE 31 )

Zor Vopeds in DY vr o fre o Y Rk CRanned crabowl Fliv
——— comingin ——
Or bhe Obligue Poly by the Soublmwand of the Light Howse

E. Ay aBall rvith a Flay frdf May?

3 { SRom. .l aline brvatonds lui s

Going out
The same av above bt abyvad Poradirns lhudv/. of ulFl 411
IN FORMBY CHANNEL

coming in
On the Obbgue Pole to the Nerthmand of the Luyht Honse

Shape.. ... ceeenn aBall with . Yy
‘ g\‘{ J‘Zv .......... wlone Jn'm/l a%%l‘lq&y‘w
RO Gomgont

Brgy or amallVobel Dlomallond s aFlag D7 7
The same as above but JMMu'vba{q/;rf/:q




N



th

PLA_TE 11.




£ 23

W VINS ALY A AP

- il






N

—

\PR‘AC\TICAL
‘SEAMANSHI.P.

AS the management of thips depends upon the air, or wind,
and water, I hope I fhall be excufed in taking the liberty to
endeavour to explain what I know from experience, or have learn-
ed from others, of the properties of thefe fluids, fo far as they
may concern fhips and. practical feamanfhip. oo

On A I R.

It is enough for our purpofe here to fay, that air in motion,
which is one of the principal caufes of the motion of fhips, is 2
fluid body, as much as the water they fwim in. This is proved.
from many experiments, and may be perceived from what we fee
erdained by the 4/ Great Author of nature, in.birds, infe&s, and.
all animals that fly, how they float or {wim, fteer, and govern.
their directions through the air by their wings and tails, upon the
fame principles that fithes fwim in water.. :

A1R is proved by experiment to have its weight iz air of about The-
feventeen grains to a quart, near the furface of the fea, asa quart Jeiebtof
veffel from which the air is drawn by an air pump, weighs about

_feventeen grains lefs'than when the air is in it; but the air weighs

lefs and lefs in proportion as it is higher above the furface or level
of the fea: Andits property is to buoy up, or raife, any matter
which, bulk for bulk, is lighter than itfelf; as maK be feen by
fmoke, fteam, or vapours, rifing up to certain heights, ’till they
come to air that is of the fame weight with themfelves, where they
float, and make mifts, fogs, or clouds, which darken the fky, and
hinder us from feeing any confiderable diftance about us, till they
are difperfed or feparated, or fall in rain, fnow, &c. Of this
property, a moft ftriking inftance has been of late produced, in.
‘the invention of the Air-balloons, which have been fo curioufly
-conftructed as to carry men te vaft heights and diftances through

the air, cven over the fea from England to France.
CONFINED
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On foul
airinthips

To get
clear of
foul air;

On A I R.

ConrINED air in fhips deferves particular notice ; it often oc-
cafions difeafes, and fometimes immediate death, as has frequent-
ly been the cafe in the pump wells of fhips of war. Charcoal
fires, &c. in clofe places, are dangerous and fometimes fatal. Too
many people together in clofe places, and filth and dirt made and

‘fuffered to continue below, foul the air’; therefore every feaman

who does not know it fhould be told, that by his common breath-
ing he fouls a gallon of air, and requires a gallon of frefh air to
breath in, every minute; fo that for the prefervation .of them-
felves, they fhould not grudge or think much to keep the places
where they reft and fleep, as clear and clean as things will admit
of ; and fhould ufe every method poffible to keep fhips clear "of
bad, tainted, air, which becomes proportionably heavier as it be-
comes more foul, and, lofing its circulating property, naturally
defcends to, and ftagnates in, the loweft vacancies, where it haf-
tens ta corruption every thing that is fubjec to decay, even the
thip and her materials ; and much more fo the provifions, ' which
muft confequently make unhealthy fhips. '
Fouy air in fhips frequently proceeds from their being over
crouded with people below, which may prave very fatal. To pre-
vent the bad effets of its lying in a fhip, I would recommend to
keep the pumps conftantly working (tho’ no water in the fhip)
’till a lighted candle will burn clear in the bottom of the pump-
well, where the worft air lodges, as being the loweft and greateft.
vacancy in fhips holds ; fince all water pumps, will aé the part of
air pumps, or ventilators, as it is known that the water would not-
rife to the fucking pumps, if the air was not firft pumped out of
them. And as Guinea fhips, whilft the flaves are on board, have
their large clofe fire furnace ftanding nearly over their pump well,
how eafy might a fhort cepper pipe, of about four-inch bore, he
made to go into an iron nofle in the fide of the furnace, and the
other end into a lead or wooden pipe of near the fame bore, that
might be carried down into the pump well, by various ways ; and
as they make their fires for cooking juft after midnight, which is
the time when all the flaves are below, and then ventilators are
moft wanted, it is known from experience in fhips of war, where
fuch like pipes are ufed, that whilft the fire burns, by its rarefy-
ing power,. it will draw up and expel a conftant fteam of air from.
the pump well ; fo that by thefe means, the loweft and fouleft air

- may be got out of fhips, and the freth air will naturally circulate

and take its place.
THE
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. TuE power of the air’s preflure on-all bodies near the furface of The pref-
the fea, is computed to be about fifteen pounds weight on every
{quare inch. It prefles every way in all directions, not only down-
wards, but flanting fideways, and upwards, as may be feen in
common, without machines for that purpofe, by thofe little round

- ledther fuckers (as they are called) ufed by boys at play, which
when wet, and clapped upon {mooth ftones, prefs the air from
between the ftone and the fucker ; hauling upon the ftring, in the
middle it makes a {mall vac..um, or little hollow fpace void of air,
and the air’s preflure upwards oppofite to the vacuum, is the pow-
er by- which the ftones are fupported when carried by boys about
the itreets. :

Tue preflure of the air downwards is known and experienced
in many cafes, and its bad effeCts are felt upon fhips fometimes aics pref-
when they take out a raft-port, which they think high enough out fure mar -
of the water when the thip is afloat ; but if fhe after that grounds, fink fhips,
by the tide leaving her upon mud, fo as to prefs the water from ¢ e
under part of the bottom, the air’s-preflure downwards againft mud.
that part in the mud, where there is neither air nor water, will
confine the fhip trom rifing out of the mud, ’till the water flows’
much above her floating mark, and the water may run in at the
raft-port and fink her. And when fmall vefels are deep loaded,
and lie a-ground upon mud, and efpecially if their bottoms are
flat---fuch as a great number of veflels are which carry goods up
and down rivers---the mafters dread and avoid, as much as they
- can, laying them in the mud, on account of its fuction, as it 1s
commonly called, and thought to be, but it is entirely owing to
the air’s preflure downwards, acting upon the parts where the air
and water are prefled from under them, that their veflels are in
danger of finking, being unable to rife or float out of the mud,
and picces of fheathing are fometimes pulled off fhips bottoms,
from the fame caufe, when the water gets between the bottom and
the fheathing, and none between that and the mud. The fame
caufe will alfo keep wood, or any other thing that will fwim, and
is lighter than water, from rifing; for if their buoyancy don’t lift
- them before the water flows upon them, the weight and preflure -
of the water is then added to the air’s preflure downwards to pre-
vent their rifing.

Ir a man, tho’ famous for fwimming or diving, by accident How mua
fhould fall, or, out of bravado, jump into the water to dive, if his {7 >
feet only reach the mud, and fink fo far as to prefs the water from ple to be

A2 under doweed-
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under them, the preflure of the air and water downwards, will
hold his feet fo faft, that all his ftruggling won’t be able to re~
lieve him : The only help that can be given him, is by fomething
that he may grafp or lay hold of with his hands before he lofes his
fenfes, or by a boat-hook, &c. to hook him at all hazard, and to
haul him out of the mud.

Theairs WHAT is commonly or vulgarly termed fution, is caufed by
preffure is the preflure of the air, which forces and raifes the water upwards,
ot what isin our common f{ucking pumps, as they are called, where the
ohmonly working of the boxes and clappers only pumps up the air firft, and
tion.  takes off its preflure downwards from the infide or bore of the
pump ; then the air prefling upon the water in the well, will
make it rife to the height of thirty-three feet above its level, up a
pump or pipe, where the power of the airis fo taken off; and
quick-filver, which is about fourtecn times the weight of water,
will rife to about thirty-one inches in a tube or glafs pips, void of
air :---And thefe prove a balance, or equal weight to the preffure .
of our air or atmofphere ; which air when in its mot denfe or

heavieft ftate, will very feldom raife thefe fluids higher.
On judg- BuT theair in our Northern climates is conftantly varying, and is
ing of the fometimes about a tenth part rarer or lighter than at other times,
from the confequently, when lighteft, lofes about a tenth part of its power
eigh of to buoy up any matter that is floating in it, or to raife water or quick-
filver, which laft then ftands at its loweft ftation in our barome-
ters or weather-glafles, at about twenty-cight inches high, oa
‘the index where the weather is marked. When the air isin its
rareft or lighteft ftate, cither the watry particles floating in it will
Aall in fnow or rain ; or it is made light, by an owver charge of ele-
mentary fire or fulphureous particles floating in it, by which I had
my fails ftuck full of black fpecks, from the dews falling then
upon them, when failing upon the coaft of Baréary. This in-
flammatory matter in the air, probably, is the caufe of lightening
and thunder ; for I have feen the fame fort of black fpecks on the
fails of fhips, where they have been ftruck and torn with lighten-
ing ; and If rain, {now ar thunder, does not happen, a ftorm of
‘wind (as mark’d on the index) is expected to be the confequence,
by the air’s flying or rufhing along with a fwift motion, from -
. where it is denfe, or heavier, and endeavouring to .come to' an
cquality in weight, with the place where it is rare or in .ts lighteft
ftate.  As the air increafes in its weight, it prefles the heavier on
the quick-filver below, and raifes it proportionably higher in _the
tube ; and when it comes to twenty-nine inches and 2 half, the
aw
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air is then reckoned-at the medium or middle ftate, and there the
weather is marked changeable ; but when the quickfilver comes
to be forced above thirty inches, from that to thirty-one inches,
is marked fair, dry, froft, ferene weather, &c. as fuch may be ex-

~pe@ed, when the air is denfe, or in its heavy ftate, it then raifes
and buoys up the particles floating in it, to a greater height,
where they may be feparated fo as to make the fky clear of
clouds for a time. Thele are the conclufions which I imagine
our philofophers fixed on, when they endeavoured to conftruct the
barometer, or air weigher, to foretel the different weather that
wight be expetted.

BuT, (asa failor) I venture to fay, that the weather often
praves very different from what it is pointed out by our weather- Of the
glafles, or by any other of thofe improved inftruments- or rules ty of wea-
that have been made by later and more accurate obfervers of the therglafics
air and weather that I have yet feen, and I doubt their being of
any great fervice to fea-faring people; for I have feen ftrong gales
with ahigh weather-glafs ; not only Eafterly, (which commonly
raifes the quick-filver,) but when up at thirty inches, I have
known it blow ftrong Wefterly, with rain and fnow ; I have like-
wife feen moderate and fair weather, with the quick-filver as low.
as twenty-cight inches three tenths. Ihave been in the open
ocean, a long way from any land, in moderate and fair weather,
failing pleafantly along, when fuddenly the fhip has been ftruck
with a fingle flath of lightning : This inflammable matter in the
air, like ele@rical matter, féemed to take fire at the touch of the
thip’s mafts.

Bu' in juftice to barometers, I muft own I had once, and but , 4.,
once, the advantage of a true admonition of an approaching ftorm once point
'of wind, from Tampion’s portable barometer, which I carried to f ey
{ea with me as a weather-glafs for fome time ; and this happened ther glate.
at the mouth of the Englith channel, when about feventy veflels
failed from the Downs, with a moderate breeze in the S. E. quar-
ter. In the morning after leaving the Downs, I perceived a
fudden fall of the quick-filver, from about twenty-nine inches
and a half, to about twenty-cight inches and a half; we had then
all our fmall fails fet; on this alteration, .I ordered all hands
to work, and took in our fmall fails ; got down top-gallant
yards, and did all that was thought moft neceflary, to prepare for
an approaching ftarm, which came on about eight in the evcni}x:g,

. when
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when we were a-breaft of the Lizard: the wind from being mo-
derate at S. S. E. came fuddenly t6 N. N. W. and blowed fo
firong, that though we had no {ails loofe but the fore-fail in the
brails, yet it laid the thip more down on her broadfide than ever
I knew her, by any ftrefs or preflure of fails. This fudden change
of weather, and of the wind to the oppofite point of the compafs,
probably proved of bad confequence to all who were unprepared
for it. The next morning we faw a Dutch or Danifh fhip, float-
ing bottora up, which we fuppofed was loaced with timber, ard
had been overiet by this unexpccted ftorm, taking her a -back with
all fails fet; and the accounts we had afterwards, were, that moft
of the fleet fuffered damage.

Onthede Byt I muft acknowleage a defe&t in this portable barometer,

weather- for fea fervice, which 1s, that the quick-ilver always kept

ghlifor the thips motion up and down, fo that its height muft be taken
from the medium of that motion ; and I mever h.d the opportu-
nity of meeting with the manne barometer, fuch as was carried
to fea by the great Dotor Halley, and which I judge, from its
not being continued in pratice, has not anfwered the commenda-
ble defign, of giving fome certainty of the weather, which fhips
at fea may expect; which opinron | think further confirmed by
the obfervations and remarks made by that greateft of all Naviga-
tors, Captain Cook, *with thofe improved marine barometers,
which he had with him in the voyagcs he andertook, with a view
to explore the world.  Yet it muft be allowed, that the difcovery
of thefe properties in the air or atmofphere, has proved of great
advantage in the management of pumps and {yphons (or crooked
pipes to raife water) and in many other ufeful inventions. -

® The characer of Captain Cook is fufficiently .exemplified by the fervices he performed,
ahich are univerfally known, and which have ranked his name above that of any navigator of
‘ancient or modcern times.  His ufeful life was one continued fcene of a@ivity in an eminent de-
gree. He firft failed in the coal trade fiom Whitby, ferving feveral years ag an apprentice, and
continuing afterwards as mate in it. Tho’ offered to be made matter of a vefel in that employ,
he preferred entering (when the war broke out in £755,) on board the Eagle, a 64 gun fhip,
©of which Sir Hugh P ulifer foon after took the command ; which proved the foundation of
the future fame and fortune of our great circumnavigator, who was promoted to the quarter-
deck, and ever after patronized by him, with fuch zeal and artention as refle@ high honour
on his chara@er. To Sir Hugh Pallifer is the wpcld indebted for having firft noticed, in an
obfcure fituation, and afterwards brought forward in life, the greatet nautical genius that
<ver any age or country has produced.—His life, by a melancholy event which all Europe de-
plored, was unfortunately cut fhort ; but if we fhould efimate it, by the ufcfulnefs of it, by
the many a&ive and enterprizing fcenes in which he was engaged, by the important difcove
sies which he cffeéted, by the greatnefs of his worth, aud the fulnels of his fame, he might
be conlidered as having lived very long indeed,

On
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IND may be faid to be only the air moving over the furface of

our globe, from one place where it is heavier, towards another
place where it is lighter, which difference occafions its different direc-
tions ; and the {wiftnefs of its motion, is in proportion to the different
denfities of the air in diffcrent places, as PRoviDENCE has pleafed to
order it for many valuable purpofes.

WE call'it calm, when the air is without motion; but.when the air
moves, we call it wind; and its power is calculated to increafe, in pro-
portion to the fquare of its velocity or the fwiftnefs with which it flies,
‘which is at the rate of about fixty miles an hour, in one of the greateft
ftorms in our climate, as the ingenious Mr. Smeaton has thewn in his
table of winds, after he had found out what may be called the fixed
ftandard for wind-mill fails, from curious experiments, which I have
feen him make in a clofe room ;. for the air though at reft, orin a
calm, will a& upon any body that is put in motion, as fo much wind
of the fame fwiftnefs. Suppofe a thip launching in a calm to gain a
velocity, or run at the rate, of a mile in a minute ; at this time, this
calm will produce as great an effe¢t on the thip, as one of our greateft
ftorms of a mile in a minute, or fixty miles an hour, would have had
upon her ften, when fhe was faft upon the ftocks; and a fhip
launched with the fame velocity, and in the fame direGion with this
ftorm of wind, would feel it calm, for the time fhe run as faft as-the
wind blowed, as may be noticed, when it happens that fhips are
launched with a brifk wind, and their colours blowing aft, the fame
way they are to run, when they come to a quick motion in launch-
ing, their colours fly forward for that time. And when any body is.
put into fo quick motion through the air, as not to give the air time
to clofe behind it, in that cafe it makes, in fome degree, a vacuum, and.
in proportion to this vacuum, there will not only be the refiftance,.
but the preflure of the air, acing upon thefe bodies,  which may be
near fifteen pounds upon every fquare inch; and this may be the
reafon why fhips’ mafts and yards, fometimes are rolled away in a
calm, when they are put into fo very quick motion, by a labourfome
thip’s rolling.. A fhip under way in a calm, where there is a ftrong
tide or current, will be affeed as if a light air or gentle wind was
right againft her, and in proportion to the ftrength of the tide or cur-
rent. As the wind happens to blow with or againft the tide or cur-
rent, a thip will feel lefs or more wind in proportion to the rate of the.

tide or current..
WiND:
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Winp in many inftances is altered from its natural direGion, as in
a narrow river, that has high land, or high trees, clofe to the water,
oh each fide; there the wind commonly blows either right up or

On eddy Tight down the river. 'When the wind blows right acrofs a river, or

vinds, right off any high land, or when fhips are clofe under high land, when

the wind it blows ftrong, they often feel fuch gufts of eddy winds in.all direc-

baltered tions, that their pendants are fometimes feen to be blown right up in

naturaldi- the air; in fuch fituations, they can’t trim their fquare-fails faft

rection.  enough to any advantage, therefore it is beft to have the fquare-fails
clofe furl'd ; and if any fails can be of advantage, it muft be the ftay-
fails, mizen, boom fails, try-fails, and fuch others, as may be worked
without laying fo long aback, as to give the fhip ftern-way.

A fhip failing clofe by the wind, one particle, or part of air, drives
off the other from the lee or after-leech of the fail, which turns the
wind from its direction for a little time, as may be noticed, by a fhip’s
after-fails being obliged to be trimmed fharper than her head-fails,
and her enfign not flying above three points to leward, when the thip
is failing near fix points from the wind.

WHEN fhips are failing quartering, or before the wind, the wind
then blows perpendicular to, or right upon the fails, which makes
them bag more, or form a hollow, fo that the wind when it blows
ftrong, may comprefs the air in the belly of the fail, into lefs compafs
than its natural ftate, for air, contrary to all other fluids, has that
property, that it may be comprefled into a very fmall fpace, as is.
known by charging and difcharging of wind-guns, &c..

On W' A T E R.

X TATER is a fluid element about 8oo times heavier than air,,

/ capable of floating thips ;—and philofophers tell us, that the

particles or ﬁnglct:h parts&of wat;zr are {o {fmall, tlf;at their form cannot.

be perceived by the beft microfcopes, or teft magnifyi laffes ;.

::hr:if:g'f butptt}:)at they n}',iuﬁ be round and mooth,,ngrgam their ﬁx;g;ngg f§ freely
w3 one againft another; and from their eafily giving way, and opening
a paffage for all bodies moving therein: And particles of water muft

"be hard, and touch each other, as it is known from experience, that.
“water cannot be compreffed, or forced into lefs compafs than its na-

tural bulk, except in a fmall degree, by any power or ‘weight that can. .

“be emnployed upon it; and as atting and re-action are equal, and
: contrary-

b
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contrary to each other, it re-alts asit is acted upon, and its power of
preflure is fo regular that the ftandard value of gold is regulated by it,
and progreflively increafing its power according to its depth.

WaTEeR will float the greateft or heavieft bodies: that take up
more room in water than itfelf, and fhips, boats, or veflels, with all
they contain in or about them, and all other things that will float in
water, are exactly the fame weight as the bulk of water difplaced, by
the bulk of that part of their bodies actually in the water, and below
their fwimming mark, which is lower dowa,, or higher up, accord-
ing to the weight, or denfity, of the water they fwim in ; for fhips are
known to fwim. lighter in falt water than in frefh, in proportion as
the falt water is heavier than freth: Therefore, fuppofe a pint of
water to weigh a pound, (as it does, or thereabouts, in common,) any
thing that will {wim in water and weigh a, pound, put into a veffel
full of water, will difplace or make run over, its own bulk of water to
its fwimming mark, a pint for a pound. The fame rule holds good
with refpect to thips of the greateft burden, or to other bodies accord-
ing to their bulk.

THE power and preflure of water is known to increafe according
¢o its altitude, regardlefs of its quantity; for fuppofe a tight dock to
be made, that would nearly fit to the fhape of the bottom of one
of our firft rate thips of war to her floating mark—half an inch, or
the leaft thicknefs, of water would lift and float this fhip, as ef-
feGually as the whole ocean; for water, like other fluids, prefles
equally in all directons; therefore, the water muft prefs equally
againft the fhip, as it does againft the dock, which muft con-
fequently float the fhip as foon as the water comes to the height of
her floating mark : And fuppofe this dock could be filled with
water when the fhip is out of it, that water would weigh the fame
as did the fhip when with all her materials then in and about her,
and the very fmall quantity of water which floated her, added to
that.

IF a fhip has the flatteft part of her bottom lying fixteen feet deep, On the
{which is often the cafe,) the water then prefles fixteen times, as Bfooue:
much upwards againft this flat part, as it does on any part of the and leaks
fame thip about the water’s edge, and fo"on to any other part accord- aeptbe. -
ing to its depth. And fuppofe this thip to have four leaks, or plug
holes, of equal bignefs, that could be drove out occafionally, the
firft at one foot under water, the fecond at four feet, the third at
nine feet, and the loweft at fixteen feet in the flat part of her bilge ;
that hole at four feet deep wouléi leak or let in as much water again

. . m
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in the fame time, as that at one foot deep; and that at nine feet;
three times as much ; and that at fixteen feet, four times as much
though it run into the fhip upwards; and fo on in proportion te
the {quare root of the height of the water above the leak or plug-
hole; therefore leaks in fhips are more or lefs dangerous, accord-
ing to their depth under water.
piferent 1 HE great Doctor Halley fays, that the preffure of the water a¢
mhaped  thirty-three feet deep, which is equal to the preflure of our atmof-
:f;i':'by phere,) prefled the natural air into half its fpace in his diving-bell.
thewaters | have tried experiments on the preflure of water upon bottles of
Prefiie different thapes, corked up witheut any thing in them but com-
mon air, making them faft to a lead-line juft above the lead; whea
two commen fquare flat-fided eafe-bottles, which would hold
about three half pints each, broke at the depth ot between.fix and
feven fathom ; .but two oval formed thin florence flatks, of nearly
the fame fize, bore the preflure to about fifteen fathom deep; and
a quart bottle round one way, but having two fides fomewhat flat-
tened, bore about fifteen fathom ; and a round common quart bot-
tle, broke only at about twenty-cight fathom. At great depths I
imagine few things that are made hollow and tight will bear the
water’s preflure ; I have feen an inftance of its great power, when,
my thip driving off the bank in Gibraltar-Bay into decp water, our
anchors would not reach the ground at a hundred fathom ; and .
when we hove them up, we found our two new nun-buoys had
their fides cruthed inwards by the water’s preflure..

WaTER at the furface is powerfully acted upon by the wind,.
and by that according to its ftrength, which forces the water from
its natural level, which it always endeavours to come to, but is
prevented and difturbed by feveral caufes acing upon it. When
the water is in motion by a ftrong tide or current, and the wind
‘blows ftrang againft it, it makes the moft dangerous and trouble-.
fome waves. High waves at fea are fuppofed to move along at the:
fate of about twenty miles in an hour.

Onwaves.

Obfervations:




Obfcrvations on the Form and Proportional Demenfions of Ships’
Hulls in general.

THIS may be called the foundation on which all navigation in-
: tereft may be faid to depend. Therefore particular notice
fhould be taken of all veflels floating in water, from the greateft
failing fhips, to the fmalleft rowing and towing boats in fhoal
water, and canals that are now become numerous, and of great ad-

vantage to trade in general, both in Britain and Ireland. And canal’

waters being fo fhoal that its particles have not room to recede
downwards when preffed upon by the too full bows of the veflels
going upon them, they fthould be built fharp forward like the Lon-
don wherries that carry paffengers on the River Thames, when
obliged to row in fhoal water againft the tide; they feparate and di-
vide the particles of water at its furface where it has room to recede
to cach fide, are not built with flanging full bows that drive a
fwell of water before them that obftrucs their head way. Ships
built with too full bows are obftructed by the fame natural caufe,
and lofe their ftecrage in proportion as they fhoalden their water, by
{melling the ground as it is called by feamen.

About the year 1755, I went to Chatham, where I obferved the
Royal Sovereign firft rate thip of war, in the repairing dock, laid
upon blocks that formed a convex curve, about two feet higher
under her main frame, than at each end of her keel, in order to fuit
her hogged concave bottom, which I reckon was occafioned by her
being built with a long ftraight floor, which certainly muft be al-
Jowed to make the moft unnatural, unfair and worft bottoms for
thips’ to fail, fteer, ftay, or wear well upon; or even for freight thips

_ to ftow cargoes upon, which great defect by all poffible means ougﬁt
to be guarded againft and improved, by building fthips with convex
_ bottoms curved downward in their length, as defcribed page

e —— R S —————

Obfervations on Ships built with long ftraight Floors.

HESE floors have been always reckoned to give fhips every

good property, and are formed by having a certain number
of floor timbers, exally of the fame mould faftened equally high
upon the ftraight keel in the main body of the thip, which are
called fo many dead flats, from whence the other floorings begin to

rife fharé)er by degrees, till they ftand upon dead weod towards the

ftem and fternpoft, to form the entrance and run of the fhip.

B2 REeason,

IX




12 " Reafons why fuch'a Ship’s bottom hogs {o foon.

Thebot-  REAson,as well as long agoexperience, thould have taught us, that
foms f;,f;p; this is far from being the beft method to conftru& fhips’ bottoms;
bend cal- for, from the time of their being launched, thefe bottoms are very
-ways.  liable to be bent eafily both ways, either hogging upwards, or fag-
ging downwards, to dangerous degrees, in proportion as the upward
or downward preflurc happens to prevail, without appearing to alter
the fheer of her upper works for a time, till age or accident foon
fixes the bottoms with a conftant hog or curve upwards, which
not only weakens them greatly, where their upper works are
loweft and weakeft, but leflens their holds in the main body of
the fhip, fo that they ftow and carry lefs weight there in propor-
tion as their long floors are hogged upwards. This makes one of
the moft unnatural, -worft formed bottoms poflible, which makes
them very defe@ive, as above mentioned; or even to take the

-ground without damage, as will be proved from’facs.

ettt

Reafons why fuch a Ship’s bottom hegs fo foon.

Mo 2 YT has been long known bK experience, and proved experimen-

vil},bmg tally, what little ftrefs, {train, or preffure, will bend or break
any thing any ftraight or flat things, or veflels, in comparifon to thofe that
fah, than are made curved, to form a convex arch, rounding outwards,
ing out- againft the preflure and ftrain that is to a& upon them; as may he
wards.  gbferved in thofe almoft flat arches of bridges and va lts, that are

built with fuch fmall loofe brittle materials, as bricks, lime, &c.

:]Nhat great weight and ftrefs thqy will bear upon them without

amage. ‘

Farther I'rgies well known hew little air can be pumped out of any veffel
proved by that is made quite ftraight or flat fided, before it is bent or broke

ments by the outward preffure of the air upon it, in comparifon with

;-";‘.;‘,f:p‘ thofe veffels made convex, or rounding outwards, which, made of
very flender materials, fuch as glafs, &c. will bear the whole
preflure of our air or atmofphere, (which is reckoned to a& with
a power of fifteen pounds weight on every fquare inch of furface,)
without being hurt. But the firft .natural caufe that ats upon
thefe thips’ bottoms to hog them is the preflure f water, the
nature of which therefore deferves particular notice and attention
on this occafion, ’

I uave



On thefe Ships being hogged by taking the Ground. 3

I HAve already obferved, in the chapter on water, its weight, ?n'c‘l‘;'g"-
which is 8oo times greater than that of common air, bulk for power of
bulk ; and the great power with which it prefles in all direttions ;‘g‘r't'{:f‘:
according to its depth ; infomuch that the air in Dr. Halley’s div- fbips’ bot-
ing bell, at thirty three feet deep, was comprefied by it into half *™*
its natural fpace. And I have related fome expcriments I made,
on the power of the preflure of water at different depths in break-
ing glafs bottles, by which it appeared that thofe of an oval, or
circular make, though thinner, bere a greater preflure of the water
before they burft.---Thefe experiments ferve to fhew, and experi-
ence will confirm, how liable-thefe long ftraight floored fhips are
to hog, for th€ time of their being launched with empty holds.

Let us fuppofe the middle flat of their floors to be eight feet under

* water, which preffes upwards againft it eight times as much as it
does on the parts at the water’s edge, when at the fame time the
thin fharp parts of the entrance and run of the fhip, occupy fo
fmall a fpace in the water, that its preflure upwards aéts very little
to fupport the high, heavy, projecting parts of the head and ftern
in proportion to what it does amidthips, where fhips are built
loweft and weakeft, which muft tend greately to hog them, till a
proportionable weight of ballaft, materials, or goods is ftowed there
to counter-balance exactly the preflure of the water upwards upon
their floors. Or when improperly ftowed, or loaded with too
much weight clofe fore and aft, where there is very little bearing
body under water to fupport it, amd too little weight in proportion
amid(hips, when the flat of the floor may be fifteen feet under
water, the water will then prefs upwards againft it fifteen times as.
much as it does on the parts at the water’s edge, which will a&
with a power to hog them, in proportion as weight is wanting
there to ballance that preffure.

——————— R s

On thefe Ships being hogged by taking the Grousnd.

N converfation with the advocates for this form of building
thips, amongft the many arguments they endeavour t3 give in
their favour, they make ufe of that of their taking the ground to
great advantage by their lying upon fo many level floor timbers to-
fupport them.  Yet from obfervation I can fay that whoever takes-
motice of them when they come a-dry, even upon hard level ground,.
‘ or
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On thefe Ships being hogged by taking the Ground.

or carpenter’s ways, it may be plainly perceived how much the
middle of their long ftraight floors are hogged upwards. And when
they happen to be laid a-dry upon mud or fand, which makes a folid
refiftance againft the long ftraight floors amidthips, in comparifon
with the two fharp ends, the entrance and run meet with little fup-
port, but are prefled down lower than the flat .of the floor, and in
proportion hogs the fthip amidfhips, which is but too well known
from experience, to occafion many total lofles, or do fo much da-
mage by hogging them, as to require a vaft deal of trouble and ex-
gcnce to fave and repair them, fo as to get the hog taken out, and

rought to their propér fheer again. - And to do this the more
effeGtually, the owners have often been induced, t go o the ex-
pence of lengthening them; and by the common method, in
portion as they add to the burden of thefe fhips, by lengthening
their too long ftraight floors, in their main bodies amidfhips, fo
much do they add to their general weaknefs to bear hardfhips, either
on the ground or afloat ; gr the fcantling of their old timber and
plank is not proportionable to bear the additional burden that is ad-
ded to them.

BuT defeéts of this kind are beft proved from real and incon-
teftable fa&ts in common pradtice. At the very time I was writing
on this fubje&, I was called upon for my advice by the commander
of one of thofe firong, long, ftraight flaored fhips, who was in
much trouble and diftraction of mind, for the great damage his fhip
had taken, by the pilot laying her on a hard, gentle floping fand, at
the outfide of our docks at Liverpool, where it is common for thips
that will take the ground to lic for a tide, when it proves too late
to get into our wet docks. After recommending a proper thip
carpenter, I went to the ¢hip, which lay with only a finall heel,
yet was greatly hogged, and the butts of her upper works ftrained
greatly upon on the lee fide, and the feams of her bottom, at the
lower futtock heads, vaftly opened on the weather fide; all which
ftrained parts were agreed upon, not to be caulked, but filled with
tallow, putty, or clay, &c. with raw bullock hides, or canvas
nailed with battens on her bottom, which prevented her finking
with the flow of the tide, without hindering the preffure of water
from righting and clofing the feams again as the floated, fo as to_
enable them to keep her free with pumping. This veflel, like
many other inftances of fthips of this conftruction that I have
known, was faved and repaired at a great expence, in our dry re-
pairing docks, as above mentioned.  And that their bottoms not

’ only




On thefé Ships ftowing and carrying heavy Cargoes. rs

enly hog upwards, but fag (or curve) downwards, to dangerous’
and fatal degrees, according to the ftrain or preffure that prevails
upon them, will be proved from the following fa&s.

Obfervations on long, ftraight floor’d Ships, ftowing and carrying
very heavy Cargoes.

IT has been long known from experience, that when fhips load
deep with very heavy cargoes or materials that are ftowed too
low, it makes them fo very labourfome at fea, when the waves
run high, as to roll away their mafts, and after that misfortune,
caufes them to labour and roll the more, fo as to endanger their
working and ftraining themftlves to pieces, to prevent which, it
Ras been long a common practice to leave a great part of their fore
and after holds empty, and to ftow them as high as poffible in the
main body amidfhips, which caufes the bottoms of thefe long
ftraight floored fhips to fag downwards, in proportion as the weight
of the cargo ftowed there, exceeds the preflure of the water
upwards, fo much, fo as to make them dangeroufly and fatally
leaky. _ ‘
"I mave known many inftances of thofe ftrong fhips of five or On their
fix hundred tons. burden, built with long ftraight floors, on the g
eaft coaft of England, for the coal and timber trade, come loaded @it
with timber from the Baltick to Liverpool, where they commonly
load deep with rock falt, which is too heavy to fill their holds, fo
that for the above reafons they ftowed it high amidthips, and left
Iarge empty fpaces in their fore and after holds, which caufed their
Tong ftraight floors to fag downwards, fo much as to make their
hold ftanchions amidfhips, at the main hatchway, fettle from the
Beams three or four inches, and their mainmafts fettle fo much as
to oblige them to fet up the main rigging when rolling hard at fea,
-to prevent the mafts being rolled away, and they were rendered fo
leaky as to be obliged to return to Liverpool, to get their leaks.
ftopt .t great expence. And in order to fave the time and expence
in difcharging them, endeavours were made to find out, and ftop
their leaks, by lying them afhore dry on a level fand, but without
effe@, for though their bottoms were thus fagged down by their
cargoes when afloat, yet, when they came adry upon the fand,
fome of their bottoms hogged upwards fo much as to raife their
mainmafts.
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mainmafts and pumps fo high as to tear their coats from their
decks, fo that they have been obliged to difcharge their cargoes,
and give them a repair in the repairing dock, and in fome to double
their bottoms, to ¢nable them to carry thefe cargoes with fafety,
ftowed in this manner. From'this caufe I have known one of
thefe ftrong fhips to founder.

AmonGsT thofe thips which have put back to Liverpool to get
their leaks ftopt, there was a very ftrong looking fhip belonging to
Whitby, with a brave refolute commander, who told me in con-
verfation, that when his fhip’s leaks were ftopt, he did not doubt
but to be able to beat a paflage out of our deep bay even againft
wefterly winds; not confidering, that though his fhip was made
tight by being new calked, yet the carried the fame defe&s with
her to fea the fecond time, where they kept beating to windward
againft wefterly winds till the thip foundered, when the worthy
commander and his brave crew were obliged to take to their boats
and attempt to fave themfelves, but unfortunately they all loft
their lives in endeavouring to land upon the lee fhore. -

Many other thips have met with lofs and damage from th
fame caufe of loading rock-falt too high amidfhips, but two in
particular. One that proceeded to fea on her voyage fince this laft
mentioned, foundered, but the crew. fortunately faved themfelves
in their boats. ‘The other when loaded in one of our wet docks,
became fo very leaky that they thought it muft be fome ftone in
the dock that had damaged her bottom, they difcharged and put
her into one of our repairing docks, but found no other caufe
but what I told the captain arofe from her bottom being over
fagged down, and it would be the fame againi if he ftowed the
cargo in the fame manner, but he faid he would take no more in
than would ballaft her. _

AMONGsT the many inftances of fhips that have been diftrefled
by carrying cargoes of lead, one failed from hence bound to Mar-
feilles, which was foon obliged to put back again in great diftrefs,
having had four feet water in the hold, by the commander’s ac-
count, owing to the thip’s bottom fagging down to fuch a degree
as made the hold ftanchions fettle fix inches from the lower deck
beams amidthips; yet it is common with thefe long ftraight-
floored fhips, when thefe heavy cargoes are difcharged that make
their bottoms fag down, then to hog upwards, fc tiuat when they
are put into a dry repairing dock, with empty holds, upon ftraight
blocks, they commonly either {plit the blocks clole fore and aft, or

‘ damage




On thele Ships going into‘repairing Docks.

damage their keels there, by the whole weight of the thip lying
upon them, when none lies upon the blocks under the flat of their
floors amidihips, that being hogged upwards ; which was the cafe
of this thip’s bottom ; though fagged downwards fix inches by her
cargo, it was now found hogged fo much that her keel did not
touch the blocks amidthips, which occafioned fo much damage to
the after part of the kecl, as to oblige them to repair it; which
is commonly the cafe with thefe fhips, and therefore deferving
Jparticalar notice.

Thofe faéts prove the neceflity of having and obferving nicely
what T call a fhip’s form gage, which will be recommended and
defcribed hereafter.

On long ftraight floored Ships éoing into repairing Docks.

HAVE known many inftances of hogg’d bottom’d fhips like

this laft mentioned, that have been ftrained and hurt by being
laid upon ftraight blocks, or elfe have fplit the blocks under the
fore and after part of the keel. Some even have been obliged to
" dock the fecond time, and to have the blocks laid with the fame
convex curve that the hog of the bottom and keel has acquired.
And we have feveral fhips belonging to Liverpool, that are oblig-
ed to have their blocks laid in this manner, according to the
known fixed hog of their bottoms.

To prevent the neceflity of laying blocks for hogged fhips in
a convex manner as laft mentioned; I lately faw an inftance of a
large long floored fhip of about 700 tons, that had a good fheer
in her upper works, but her bottom and keel amidfhips was
hogged about eight inches in the middle of her long floor, and
they had cut away the firft keel from eight inches deep amidfhips,
by a ftraight line to nothing, fore and aft, and had put a proper
ftraight keel beloew it, which made her fit fair and eafy upon the
ftraight blocks.

THESE important and deftru@ive fa&ts, muft be allowed to
deferve particular notice, and our utmoft endeavours fhould be
vf:d to prevent as much as poffible, the damage done by our
thips’ bottems hogging upwards ; and the dreadful diftrefles and
lofs of fuch valuable lives and property occafioned by their bot-

toms {agging downwards ; which in my opinion is entirely owing

to
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On Ships with bottoms forming an arch downwards.

to the common, but deftru&tive methods of building, and ftowing
them with very heavy cargoes or materials, as has been mentioned.
And firft to prevent our thips’ bottoms from hogging and ftraining
fo much upwards, I recommend to build them with a fmall curve
lengthways in their bottoms, rounding downwards, convexly.
!
s

“To build Ships with bottoms to form an arch downwards.

" I HOPE enough has been faid to make it appear evident to every

reafonable and difcerning man, that whether thips are defigned
to be built with flat floors and floorings for ftowing or carrying
great burdens, or fharp fhort floors and floorings, for failing faft,
they fhould all be builg with their floors and bottoms lengthways,
to form an arch with the projecting part downwards, which will
naturally not only contribute greatly to prevent their taking dam-
age by their bottoms hogging and ftraining upwards, either as:
ground or afloat, as has been mentioned, but will, among other
advantages, be a help to their failing, fteering, ftaying, and wearing;
for it is well known that water a&ts and reacts, by its preflure,
exactly oppofite, -on certain principles, in proportion as it is acted
upon, fo that when any body of a convex form, though heavier

" than water, is forced with great velocity, in a flanting diretion,

into the water, when its furface is fmooth, the reaion of the
water will make it rife out of it into the air feveral times, and
make what is commonly called, ducks and drakes. Even a round
iron cannon ball, though eight times heavier than its bulk of.
water, when fthot in that flanting dire@ion into the water will re-
bound, and rife out of it, and make ducks and drakes before it
finks, nearly as far as the range of one {hot from a fmall elevation.
And that cannon fhot will rebound, and rife about a man’s height
out of the water, I can aver for a fact; having had a narrow
efcape ftanding in a boat’s ftern-fheets, going to attack a fhip.

- I faw the fhot firft graze the water right a head of us, and then

rife and go direily over our heads, and make ducks and drakes
right a ftern of us. ‘

AxD no doubt but water will a& with the fame natural princi-
ples upon fhips that have their bows and entrance formed with
circular convex curves, and their floors to form an arch down-
wards in the length of their bottoms, as recommended, and re-

: prefented




On Ships with bottoms forming an arch downwards.

prefented Plate the firft, fo that when they are forced forward
through the water with a {wift progreflive motion by great preflure
of fail, zbat, dividing and finking the particles of water for the
fore body of the fhip to make a paffage through them, the re-
action of the water, as above obferved, will tend to lift and lighten
upwards. the bodies of fhips thus formed, and thus leflen their
refiftance through the water, which muft help their failing, and
prevent greatly their bows being plunged deep into the waves,
when obliged to carry a prefling fail in bad weather. And the
water will a&, as obferved page 13,. with its power of preflure
upwards greateft againft the loweft part of thefe fhips’ bottoms,

under the midfhip, or main frame, which is the main body of the
- thip, where, the center of the greateft cavity, and the center of
gravity of the fhip and all that fhe contains in and about her,
'as well as the center of all her turning motions, which muft
naturally contribute to make her more manageable to fteer, ftay oc
ware to the greateft advantage. And thefe are very important
properties for a fhip to have; efpecially the laft, which is moft
wanted in times of greateft danger :---when thips will not ftay, to
ware readily may be the faving of the whole.

OTHER advantages attend thefe bottoms : by working the keel
with a curve downwards on the upper part, it admits of the floos
timbers to lie fo much farther fore and aft upon the keel without
deadwood and chocks under them,. to form the entrance and run of
the fhip in a more natural, eafy, fimple mannes, to make her
ftronger and more buoyant, to ftow and carry more with lefs
timber, iron, and workmanthip; confequently they may be built
cheaper and better than ftraight floored fhips can be. '

AND this form for fhips’ bottoms feems pointed out to us by the
All-perfect Author of nature: for all flat and ftraight parts ‘in the
main body of a fhip offend the eye and difguft us, when that
agreeable curve or fheer of a handfome fhips bends and upper
works pleafes, and makes us fay that the fwims like a duck upon
the water. And all the fwifteft fith we fee in motion at fea, as well
as the fowl which fwim and dive in water for their prey and {ub-
fiftence, have all their bellies (which may be called tﬁeir bottoms)
formed with a curve rounding downwards, till paft their main
breadth, as here recommended for thips’ bottom, where, I reckon,.
the refiftance of the water ceafes with its tendency to lift the fhip’s
fore and main body (as before mentioned), after which it may cafily
- be perceived that the water, which muft rife and clofe upon the
C2 - tapered:

’
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tapered after-body and run of the fhip by its preflure to come to
its natural level again, muft act with its power to help a fhip for-
ward in her progreflive motion through the water, in proportion
as it is well formed for that purpofe, which will be noticed here-
after.

THAT thefe curved bottoms will have the advantage in failing,

'is further confirmed by the praice of building all our famous

failing, fmuggling and cruifing cutters, at Folkfton, upon this.
principle ; and, in my opinion, they carry this curve of the bot-
tom to an extreme. We had one built for a privateer at Liver-
pool, of fixteen nine pounders, by a draft of one of the moft
famous-failing cruifing cutters in the King’s fervice. She had not
only the curve of her fharp floor in her bottom, but her keel, 58

feet long under her main frame, was curved downwards 8 inches,. '

fo that they were obliged to lay the blocks for her with the fame
concave curve in the dry dock, to theath her with copper after the
was launched.---My opinion of this bottom was afked by the in-
genious drafts-man. I told him that the curve of her bottom and
keel was carried to an extreme; for in cafe of coming aground and

adry, as all veffels are liable to in our tide ways, fhe would natu- .

rally ftrain for the want of the neceffary fupport of her keel upon
the ground fore and aft; and this, and the great rake of her ftern-

~ poft were the two things that I difliked. He anfwered this was

done to make- them fure and quick in ftaying in very little room,,
which muft be allowed would help that neceflary property for
fmuggling veflels, and thofe that are to cruife after them in dan-
gerous narrow channels, creeks, and corners where they frequent :
but this property is not fo neceffary to a veflel that is to cruife in
the open fea, therefore a ftraighter keel below, and an upright
fternpoft, would certainly have been an advantage to her. The
friendly debate was concluded by his obferving, that he was not
at liberty to deviate from the draft of the famous-failing vefiel above
mentioned,

On




On the Rake of the Stem and Sternpofts’of Ships.

HE difference of thefe, being fo great and various, made
me very inquifitive about the properties of a fhip built at

Liverpool for the Jamaica trade, with both ftem and fternpoft .

ftanding upright, perpendicular to the keel. The report I had
from the commander of this fthip was, that her failing came far
thort of what was. expeced from the appearance of her bottom ;
and that before they altered, and raifed her'abaft, fo as to ftow
more goods there, and fo as to trim her to fail two and a half feet
by the ftern, fhe often refufed either to ftay, or ware equal to
other fhips in company ; for whatever makes a fhip gripe, or carry
her helm too much to windward when failing upon a wind (as this
upright ftem did} muft naturally be a hindrance to her failing,
fteering, ftaying, or waring, by the rudder being fo much more a
ftop-water to her head way; and as they were obliged to trim her
fo much by the ftern, it hindered them the more in proportion to
heave up their anchors from under her keel, or forefoot, which
made it very dangerous to get her fairly underway in narrow
waters, and increafed her draught of water. Thefe important de-
fects may all be imputed to the upright ftem, which ought to be
condemned in practice, and we fhould endeavour to fix a rule to
give it a proper rake, as will be mentioned hereafter, which a-
mong many other advantages, admits the anchors to heave eafily
up, clear of the forefoot, fo. that a thip may be got the readier
under way, in narrow waters, which is of great importance to
avoid dangers.

I HopE there has been enough faid to condemn the practice of
building fhips with upright ftems. Yet I approve and recommend
to build them with upright flernpofts, for there cannot be a more.
certain proof of its being a wrong pra&ice to build fhips, and
efpecially full fhips, with raking fternpofts, than the expenfive
method-commonly practifed to mend the defeGts of the bad fteer-
ing of fuch. 'Fhey are obliged to take off their rudder-bands,
and add as much tapered poft as can be well faftened to the after
part of the mainpoft, to bring the after part as.near upright as.
they can, which has been known to be of great fervice on this
occafion and evidently points out that all thips thould be built
with the after part of - their fternpoft upright, perpendicular to the
keel, which gives the utmoft poflible length and regularity to the
fhip’s run, a&ts as a lee-board to help her failing to windwa:lx;clir,l;i
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and gives the utmoft poflible power to the helm to fteer and ma-
nage her to the greateft advantage ol important occafions..

et

Obfervations on the Bows and Buttocks of Ships.

Remarkably great difference may be obferved in the curva-
_A ture of the bows and buttocks of fthips, and the effetts of
them at fea, which I have experienced from the over-full bowed
collier, (which the feamen ufed to fay would drive a t---d before
her bows a mile, before it could. get clear of them,) to the over-
tharp bowed fhip formed like a wedge, that would not bear to
carry a reafonable neceflary preflure of fail upen a wind in a rough.
fea, without plunging her {harp bows and forecaftle fo dangeroufly
deep into the fea, as-to fill her main deck, full and full, with
water, which not only deadened her head way fo as to hinder her
failing, but ftrained and filled her with water to {uch a dangerous
degree, as to oblige us to fhorten neceflary fail, and add bailing ta
pumping, to fave her from finking on fuch occafions.---The but-
tocks as well as the bows deferve particular notice, for'if they are
built too full in proportion to the bows, at the load or failing
mark, they will tow a great deal of eddied, or what is called,
dead water after them, which not only hinders both failing and
fteering, but in bad weather, when the waves run high, they lift
the ftern and plunge the thip’s head too much into the waves in
roportion, when neceflity obliges.to carry a preffing fail, and make
ﬁer to fhip a great deal of water, which is both dangerous and
injurious to failing, as has been obferved ; and if the main tranfom
be too broad and lies too low, it increafes the bad effe@s in pro-
portion. , T
Bu all defe@s of this kind are beft proved by facts, and from
experience. In the war 1745, I was in a fine frigate-built fhip
for the Leghorn trade, that carried twenty fix pounders on her
main deck. and went a cruifing in the Mediterranean, but fhe
having too full buttocks in the water, as above defcribed, this, as
I reckoned, hindered her failing to expe®ation, and having a very
fharp concave, entrance below, and a pretty full harping above,
occafioned her to have a very bad jerking, deftru&ive, pitching
motion, when obliged to carry any thing of a prefling fail in a
rough
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wough fea, and always put our mafts in great danger of being
pitched away. :

YEeT the buttocks, as may be obferved, are often built too fharp
at the load mark in proportion to the bows, which appears to me
<vident from the many fhips that have been built what are called
_ full bowed and clean tailed fhips, which mode of conftruction has

had a great run in practice, and therefore deferves particular no-
tice. ‘ '

Furr bows and clean tails, as they are called, I obferve has
‘been carried to the extreme in conftructing fhips for the coal trade,
and in fome capital merchant fhips built lately, which method
reafon as well as experience fhews not to be attended with the
advantages expeéted from it, for their over full bows, efpecially
when loaden, as obferved of the colliers, always drive a great
{well of water before them, which, as they may be faid to
be always failing up the hill againft the fwell of water, not only
-obftrucs their failing through the water, but hinders their fteering
even in fine weather and fmooth water; and in bad weather, when
the waves run high, puts it out of the power of the beft helmf{men
to fteer them near their courfe, and when failing before the wind
at fuch times, they are very liable to broach too, and the oppofing
and lifting property of their broad bows, in proportion to their
thin tails, (efpecially if they have narrow tranfoms,) makes them
very liable to be pooped; and in lying to, plunges their counters

and fterns dangeroufly deep into the fea, and makes them ride -

very hard upon their cables at an anchor at fuch times.

I experienced the fame defets, from the fame caufe, though in
a lefs degree, in a codfmack which I got built with full bows, a
clean tail, and a narrow tranfom, according to a draft drawn by a

famous fhip-builder in-London; which I got improved upon, by

<aufing an ingenious builder at Liverpool to build another of the
fame dimenfions, but with fomewhat fharper bows, and more
middling-full buttocks, fuitable to each other, at the water’s edge,
and a broader tranfom, which had the defigned effe@, and gave
her the advantages of being both a better failer, and a better
ftormy weather veflel, than the other, which codfmacks require
to be, -for they are obliged to lie to, to catch their fith, and to
beat the fea in all weathers poflible to get them alive to market.
THis evident improvement upon the clean tailed veffel, and the
experience I had afterwards in a privateer built by the fame man,
1756, for a common merchant thip, with what I call middlifn§l
- u
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full bows and buttocks, anfwered the purpofe fo well in failing,
that the {uccefs attending it excited me to prefent him a piece of
plate, with a fuitable motto, ¢ a5 a grateful acknowledgment to
Robert Brekel, &c. whofe name I think juftly deferves to be re-
corded for building good failing merchant (hips. And other
merchant fhips built fince by him and by other builders at Liver-
pool, with middling full bows and buttocks, have been re-
maarkably fucce(sful as cruifers in the war 1778, in diftrefling our
enemics and enriching ourfelves; and have, by fair failing in
chafe, taken feveral of the enemies fharpeft built veflels, which

" have been conftructed for failing only, with their bows and but-

tocks formed like wedges, which only anfwers the purpofe of
failing faft in fine weather and {fmooth water, but not in rough
winds and waves, when, as obferved page 21, middling full bowed
and buttocked fhips will have the advantage of them.

Tuese inftances may be added to thofe I mentioned in the
former edition on the difference of ftrong, middling-full built
thips, and very light fharp fhips’ failing. In the war 1746, I
was in one of our Eaft India fhips, which was fitted”out for a
cruifing fhip, and was taken by a French fquadron of fharp

" Toulon built {hips in little winds, but afterwards," when #t came

to blow fo ftrong as to put us under clofe reefed topfails, our vef-
fel could be the icadmoft and weathermoft thip of their flect.

A LiTTLE time after this I got the command of a very ex-
traordinary fharp, flight, fhip, built at the Ifland of Malta, with
very fmall fcantling of timber and plank, long, low, and narrow,
being only 27 feet beam to 88 feet keel, with fhelving fhallow,
fharp main body, bows, and buttocks, for a cruifing thip, which
purpofe fhe anfwered extraordinary well in little winds, fine
weather, and {mooth water. In chafing large, in little wind and
A head fwell, we have fteered right up to the chafe, when all their
endeavours could not keep their thip’s head to. the fiwell, but lay
broad fide to.it. A {mall preflure of wind and fail would put this
thell of a fhip to her utmotft {peed, fo that we never defired the wind
to blow with a greater velocity than about ten miles an hour, when,
I reckon, a middling ftiff thip can juft carry top gallant fails upon
a wind in fmooth water, which weather gave us the greateft ad-
vantages in failing, compared with other fhips, in chafe,, to take
or leave the encmy at pleafure. But in tacking her, when it
blowed fo freth that we could juft carry whole topfails, we were
obliged tc haul up our courfes to make her fure in ftaying, other-

‘ ways
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ways the would get fuch ftern way before the brought the wind a-
head, as prevented her ftaying. This bad property I attributed to
the lightnefs and length of her body in proportion to her breadth,
that could not bear fo much fail a-back in the long time fhe took
to bring the wind a-head. -

IN cruifing with this weak fhip, it often happened that we fell
in with our cruifing ftrong thips of war, who naturally gave chafe
to us, and we to them, till we knew them; when commonly we
made fail and fteered from them, and left them with eafe in light
‘winds till we loft fight of them. But once it happened in a freth
gale, that we run before the wind in chafe within about two miles
right to windward of one of our feventy gun fhips, which was in
chafe of us, when we hauled the wind, the fea being {mooth,
thinking to out fail them as ufual, but we could only carry clofe
reefed topfails, when they out carried us with fail, and gained upon
us to windward, and would have brought us to in {pite of our ut-
moft endeavours, if we had continued failing clofe by the wind;
but the weather gage we had, admitting us to fail a point or two
from the wind, that gave us the advantage of leaving them by
failing large. And we met with one of our King’s twenty gun
frigates that was fully a match for us in failing large in a gale of
-wind. I mention thefe particular circumftances relating to this
thip, in order to ‘invalidate that notion of a fhip failing fafter by
being made weaker ; for this thip was fo weak that, in bad wea-
ther, when the waves run high, we could hardly keep her together,
and in chafing to windward at fuch times fhe ufed to plunge her
over-fharp bows fo deep into the waves, as to oblige us to fhorten
fail, and add bailing to pumping to fave her from finking, fo that
if the chafe had known our condition, and.kept their wind,
they might have faved themfelves from- being taken ; but they
bore away before the wind, which gave us the advantage to
" take them, and then we were obliged to run before the wind to
a road-ftead to ftop our leaks, and to go to the Ifland of Malta,
to get the veflel repaired and ftrengthened.

THESE falts, rclated from experience and obfervation, evidently
prove, that there is a medium between thefe extremes of the great
diverfity and oppofite forms of the bows and buttocks of fhips,
which would anfwer beft in all weathers in general, and which
certainly ought to be aimed at by fome fixed rule, to prevent as
much as poffible fuch important defects as have been mentioned by
their being too full or too fharp, Dand to proportion them to ca}Sh

other
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other to the greateft advantage for a thip’s failing, not only in fine,
but in rough and bad weather, on important occafions, and-to be
Yively and eafy in 1he fea when the waves run high in a ftorm, when
put paft carrying fail, but obliged to lie to, or come to an anchor
and ride hard upon a lec thore, &c. having no head way, and when
lying to as in common, with the helm a-lee, they get ftern way,

. or when waring or fcudding before the wind in a ftorm, at which

times all fhips require to have what I call a middling broad tran-
fom, and a moderate {preading buttock at the load mark abaft, to
.buoy up and to prevent their being pooped, and the moft weak
and dangerous parts of a fhip, the counter and ftern, being liable
to be ftove in by the power of the waves ftriking againft them.
And not only on this account of making fhips fafer and better bad
weather veflcls, as laft mentioned, but to make them fail fafter
in general, I cannot help thinking but that they require rather
fuller buttocks than bows, in the water lines at their load marks,
at the fternpoft than at the ftem ; for it thould be confidered that
it is the bows entrance, and fore body of the fhip that have to di-
vide and fink the particles of water to make their paffage through
it, with the leaft poffible refiftance, and as the particles of water
near its furface are eafier divided than funk, the bows fhould be
formed fharper than the buttocks, that the impulfe of the wind or
waves may force the thip forward the eafier in her progreffive mo-
tion through the water, the refiftance of which ceafes at the mid-
fhip or main frame, where the water begins to rife and clofe upon
the tapered after-body of the fhip, with a tendency to help her for-
ward in her progreflive motion, and the buttocks fpreading rather
fuller than the bows at the water’s edge, the water will a& with
more power by its preflure upon the buttocks, if well formed, not
only to fteady and fupport the fhip abaft in a rough fea, as has
been obferved, but.to increafe her progreflive motion when failing
faft. And this is farther confirmed from experience in thofe
famous-failing, fharp built veflels, called cutters, by the neceflity
they find ther.felves under to trim them four or five feet, or more,
by the ftern, even till they bring their fquare tucks deep in the
‘water abaft for their beft failing trim.

So that our fafteft failing veficls may be faid to be juft the re-
verfe of the full bowed and clean tailed thips, and to have clean or
Aharp bows, and full tails or buttocks in their water lines, at their-
beft failing trim, and fquare tucks deep in the water, muft cer-
tainly tow eddied water after veflels and retard their failing much

: : more
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more than circular formed buttocks would do; which various and:
eppofite extremes in forming the bows and buttocks, and thofe.
other important defe&ts arifing from the bad principles of their
conftruction abovementioned, may no doubt, in a great meafure
be avoided, by fixing on fome fuch as the following natural rules,.
which I humbly offer to give hints for, endeavouring to point out
how fhips in general ought to be built .to anf{wer their defigned
purpofes to the greateft advantage, from what has occurred to me
from reafon, experience, obfervation, and converfation.

e e—— R ———— e

Hints towards fixing Rules, for the beft Conftruction of Ships”
' : Bottoms. :

WOULD recommend, to prevent Ships’ bottoms from hog--

ging upward amidihips, as has been mentioned, to have the
fore and after part of the keels deep enough, that the upper part.
may b: made to admit a rabbit for the garboard ftreak, that the
main body and bearing part of fhips’ bottoms may be made to.
form an arch downwards in their length, fuppofe with.the fame.
theer as their bends, at the rate of about two inches for every

thirty feet ofthe extreme length of the keel towards the midthip or-

main-frame, which may be reckoned the crown. of the arch; and
the lower part of the keel to be made ftraight, but laid upon.
blocks fo that it may form a regular convex curve downwards at’
the rate of an inch for every thirty feet of the extreme length of
the keel, the loweft. part exattly under the main-frame; which
curve, I reckon,. is only a fuflicient allowance for the keel to be-
come ftraight helow, after they are launched afloat, by the pref-
fure of the water upward againtt their floors amidthips, as mentioned.
page 12, which caufes their tendency to hog. And certainly a
ftraight keel is a great advantage. in failing, as well as to fupport.
them when laid upon level ground, or on ftraight blocks in a re-
pairing dock, witg(o)ut taking damage, as obferved page 17, 18,

and 19.
2d.9 As {quare fterned fhips, from experience, are formed to-
an{wer all trades and purpofes better than round or pink fterned.
thips, I would recommend the fore part of the fternpoft, on ac-
count of drawing the water-lincs in the draft, only to have a few in-
ches rake, that the after part may ftand quite upright and perpendi--
D2 culac
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cular to the kecl, for reafons given page 21 : and for the rake of
the ftem I would purpofe the rabbit for the hudding ends for the
entrance and bows from the keel upwards, to form the fame curve
as the water-ling from the ftem <t the harping towards the main
breadth, and the bows at the harping to be formed by a fweep of
a circle of half the three fourths of the main breadth; and the
main tranfom to be three fourths of the main breadth; and the
buttocks, at the load or failing mark aft, to be formed, the fame
as the bows at the harping, with a fweep of a circle of half the
three fourths of the main breadth, to extend juft as far from the
ftem and fternpoft as to admit a regular convex curve to the main
frame, and thence down to the keel to form regular convex
water-lines, without any of thofe unnatural hollow, concave, ones,
either in the entrance or run: which rules in my opinion will
agree with the main body of the fhip, whether fhe is defigned to
be built full for burden, or ftharp below for failing ; as reprefented
by a Frigate’s hull, plate 1. which I got drawn by my friend
Thomas Mitchel, Efq. a navy furveyor, to anfwer the purpofe of -
a cruifing, or trading fhip, and had a building draft drawn to it
by my late ingenious friend, Captiin Jofeph Taylor, who had
talents and a turn of mind for fuch noble purpofes as this was
defigned. The fhip was intended to be built by fubfcription,
to cruife againft our enemies, and the draft was well approved of
by our moft ingenious draftfman and builder, Robert Brekel, before
mentioned. _ '
3d. THis rule for raking the ftem will admit 'all the water lines
in the fhip’s entrance to form convex curves all the way from the
ftem to the midfhip or main frame, which anfwers much better
for failing, as well as making a fhip more eafy and- lively in bad
weather, than thofe unnatural, concave, hollow entrances, which
occafion fuch ‘deftrutive pitching motions, as mentioned page 22.
And the bows fhould flange off, rounding in a circular form from
the bends up to the gunwale, in order to meet the main breadth
the fooner, with a fweep of half the main breadth at the gunwale
amidthips, which will not only prevent them greatly from being
plunged under water in bad weather, but fpread the ftanding fore
rigging the more, to fupport thefe material mafts and fails forward
to much greater advantage than in thofe over tharp bowed thips,
as has been mentioned. And as the failing trim of fhips in general is

" more or lefs by the ftern, this makes the water-lines of the entrance

in proportion the fharper, to divide the particles of water the eafier,
fo
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fo that the fhip may prefs throegh it with the leaft refiftance, as
more particularly mextioned in page 26.

4th. THE run ought t0' be formed thorter or lenger, fuller or
fharper, in proportion to the entrance and main body, as the fhip
is defigned, for burden or failing faft. The convex curves of the
water-lincs fhould leflen gradually from the load or failing mark
aft, as has been mentioned, downwards, till a fair ftraight taper is
formed from the after part of the floor, to the ftern-poft below,
without any concavity in the water-lines, which will not only add
buoyancy and burden to the after body and run of the fhip, but,
in my opinion, will help both her failing and fteering motions ;
for the preflure of water as it clofes and rifes upon it to come to
its level again, and fill up that hollow which is made by the fore
and main body being prefled forward with fail, will impinge, and
a@ with more power to help the fhip forward in her progrcflive
motion, than upon thofe unnatural concave runs, which have fo
much mere flat dead wood, that muft, in proportion, be a hin-
drance to the ftern being turned fo eafily by the power of the helm
to fteer the fhip to the greateft advantage. And fince writing my
Second Edition, where finding fault with too fharp buttocks, I have
obferved feveral fhips fill them up, to avoid the great danger they

have found, being liable to, from experience of being pooped, by

which one of our fhips called the Backhoufe, James Collinfon,
Mafter, and crew received very great damage, and had a very
narrow efcape from foundering, which was publithed in our aews-
apers.

P %OME fuch plain fimple rules as thefe, which nature, reafon,
and experience evidently point out to us, ought to have a fair trial
in drafting and conftructing fhips, and to have their good or bad
properties juftly obferved and compared with other fthips of dif-
ferent condtruéion, when they are as near as poflible under the
fame circumftances in pracice, by which means ftandard rules
may be fixed for the beft and only conftruction for thips, as there
can be but one form that will anfwer beft; otherwife we might.
_ fuppofe they would all anfwer equally well.

But it muft be allpwed, that building fhips upon this principle,
with their bottoms curved in their length downwards, only pre-
vents their hogging and ftraining upwards, but does not prevent
their fagging and ftraining downwards, which all fhips are liable
to do to dangerous and fatal degrees, when very heavy ballaft,
cargoes, or materials are improperly ftowed by the common me-

thod,
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- thod, too much in the main body of the fhip, fo as frequently to

On fhips
too long.

cccafion great daimage, and fatal lofs of property and lives, as par-
ticularly mentioned, page 16 ; which certainly deferves our utmoft
endeavours to prevent as much as pofiible. For this purpofe I
fhall venture to propofe a different method of ftowing thefe heavy
materials,” regulated by the help of what I call a fhip’s Form-
Gage, which may eafily be fixed in the manner hereafter defcrib-
ed, for a guide, to prevent fhips’ bottoms from being hogged, up-
wards, or fagged downwards, by improper ftowage, and to keep

_their bottoms nearly in the fame form in which they were built,.

and thus to make them lefs liable’ to. labour and ftrain to fuch.
dangerous and fatal degrees in high waves.at fea, as before ob--
ferved.

—————— e N S ——

On proportional Dimenfions for Ships.

S the comparative good or bad properties of fhips for failing;
fteering, ftaying, or waring, as well as their besing lively
and eafy at fea, and proceeding with fafety, free from the great.
danger of their being too crank and liable to overfet, or being too
ftiff and labourfome, as it is called, (which makes them roll fo.
deep into the fea, and with {fo quick motions as to roll away their
mafts, not only in bad weather, when the waves run very high,.
but in fine moderate weather, when there often run long fwells of
waves,) as thefe, I fay, depend on the proportional - dimenfions.
of their length, breadth, and depth, being properly or impro-.
perly adapted t8 each other, the fubje® muft be allowed to be of.
fuch importance as to defzrve particular natice, and our utmoft
endeavours to fix upon fome rule for a medium that may come:
neareft the beft dimenfions for the different trades, or purpofes,.
they may be defigned for. :

As a feaman I venture to give my remarks on the fubje@, hav-
ing obferved, when failing, that veflels and fhips which are firft
built, or lengthened, too lang in proportion to the breadth, are.
bad to fteer, ftay, or ware on neceffary occafions. And when
kuilt too high, in proportion to their breadth, it wmakes them fa
crank as to be in danger of overfetting; as proved to be the cafe
with one in confort with me, and was fatal both to fhip and crew..
I judge this therefore the more dangerous of the two extremes;
and as thefe veflels require to be fet fo much down in the water by

- an




On Ships being too ftiff and labourfome at Sea. 3t

an extraordinary weight of ballaft, goods, or heavy materials be-
‘fore they are fufficiently ftiff to carry fail, this is a great hindrance on mips
to their failing in general, but efpecially upon 2 wind, as it is 5%t
known from experience that many a fine bottom has been fpoiled their be-
for faft failing, by having too great a top built upon it, which, as {8}t
I have been told by thip-builders, is owing to that unfair and
erroneous method of calculating their tonnage for meafurement by
half the breadth for the depth, for payment, inftead of the whole
depth they are built ; which latter practice ought in juftice to take
plice between the builders and owners, to be a check upon
owners who want unproportional height, in order to gain more
ftowage and accommodation for people and paflengers, &c. by
which their thips are made defective in thofe important points
abovementioned.

I have heard that a mafter of a crank thip, ufed to fay when it
‘blew frefh, failing by the wind, her trim was to fail with the lee
windlafs end in the water, which muft be allowed to be a bad
property. And I have known many inftances where owners of
_thips have been at great expence, to reduce their fhips that have
been built too high, to more proper proportional dimentions ac-
«cording to their breadth. \

We had a late fatal lofs of a large new frigate on her firlt
woyage, which had overfet with upwards of five hundred flaves,
and her crew all drowned except two feamen and three flaves;
‘which added to the many other fuch inftances, proves the neceflity
to endeavour to get fuch general rules fixed to prevent as much as
pofiible fuch dreadful lofles; for this thip, when launched overfet
and funk for want of more beam and a fuller bottom to fupport
~her over high proportional built top; for we fhould always aim
to make fhips juft ftiff enough to carry away their mafts before
they overfet, which makes the moft compleat ftru®ure and trim
they can be brought to; which I have been long endeavouring to do.

On Ships being too ftiff and labourfome at Sea.

I SPE AK from experience in one of our Government old 20
‘ gun fhips called the Leoftoff,. which we bought, and fitted out
with light:r guns and materials than fhe formerly carried, and
loaded her with a general cargo of different forts of goods for the

Weft
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Weft Indies, yct the was but fourteen days at fea when down
can.e our main yard upon deck, occafioned by the new main-tye
being chafed to pieces in the middle or infide of the rope, by the
ftrands rubbing againft each other from the thip’s extraordinary
deep and quick rolling motions, which foon wore out the other
new rigging, and worked loofe her hull in proportion.

In a paflage from Jamaica, with quite a full fhip, we have
rolled away a new fet of main laniards in one night. In a paffage
to Leghorn, loaden with lead, leather, &c. we ftowed the lead
upon a great height of leather, which was fcrewed down with
boards upon it, in order to keep the thip tolerably eafy at fea, and
to prevent the damage that might be done by her bad rolling pro-
perty. This anfwered the defigned purpofe very well the firft
part of the paflage, till, by her labouring, the weight of the
lead prefled the leather lower; and hence the latter part of the

paffage fhe became fo labourfome as to roll away two topmafts, in

{pite of our utmoft endeavours to fave them. When loaded with
a cargo of wheat from the Gulf of Venice, to Cadiz, we ftowed
it clofe up to the main deck in the main body of the thip, to pre-
vent her rolling, yet failing before the wind in fine weather, car-
rying ftudding fails and topgallant fails in company with other
thips, when only a long {well of a following fea has come on, it
obliged us to take in our ftudding fails and topgallant fails, and to
lower our topfails half maft, to prevent the topmaft being rolled
away, when the other fhips carried all their {mall fails without
any danger of their mafts, from rolling.

Tuese falts make it evident that this thip’s decks lay too low
in proportion to her breadth, for a merchant fhip, to ftow and
carry cargoes in general to profitable advantage, and was only fit
for her firft defign, to carry and fupport heavy guns, mafts, yards
and materials, which would naturally keep her more eafy at fea,
and prevent rolling to fuch deftrucive degrees ; not only the matfts,
fails and rigging, &c. (as hath been mentioned) but the hull is
worked loofe and made leaky by it, and when it happens that fuch
veflels lofe their mafts and heave their guns overboard, when the
waves run high, it occafions their rolling the more in proportion,
for want of their mafts and guns to counterpoife and keep them
more eafy in the fea, fo as to endanger and often to occafion their
foundering. Such fatal confequences made me think that this
thip’s decks were laid too low in proportion to her breadth, even
for a fhip of war, which I reckon would be fufficiently fiff if fhe

' would
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would. bear to carry away her mafts before the is prefled down on
her broad fide fo as to overfet her, which is the medium that thould
be aimed at between this and an over crank fhip, in which when
prefled down on her fide by the wind or waves, inftead of the
danger of carrying or rolling away her mafts.as abovementioned,
her rolling motions are comparatively fo flow and eafy in coming
upright again, that the greateft danger is apprehended from her
not rifing, but overfetting.

Bu thefe very ftiff Jabourfome fhips muft be allowed to have
an advantage of bearing to carry a more prefling fail upon a.
wind with an upright fide, in comparifon with the crank fhip that

goes heeling much along upon her fide at the fame time. And. |

they will {hift themfelves, without ballaft, as was the cafe with.
the abovementioned. thip-; for we have lain fafely in an open road-
flead, with our topmaits. up and our guns upon deck, with a
clean fwept hold,. ready for her cargo..

————

Hints towards fixing Rules for the beft proportional Dimenfions.
of Merchant’s Ships in general, for Length, Breadth, and Depth..

l I AVING given reafons and hints towards fixing rules to forny.

the bottoms, bows, and buttocks of meschant s fhips, L
veniure, far the reafons laft afligned, to give hints to fix rules in:
general for the beft dimenfions as to their breadth and depth in
proportion to their length..

Having recommended, for reafons given, the after part of the-
flernpoft to be upright, which.adds fome length to the keel above
common, I recommend the main or midthip frame to be a third of
the length of the keel, and to be laid feven twelfths of the length-
of the keel from the after part of the fternpoft, and the depth. of
the hollow from the main or gun. deck to the ceiling at the mid-
thip or main frame, te. be fix tenths of the main breadth.. For
infgncc,, fuppofe a fhip is to be go feet. keel, this gives 3o feet
beam; the tenth part of that is. 3 feet, and fix times 3,. gives.18.
feet for the depth of the hold ar hollow, from the main or gun:
deck amidthips, to the ceiling,. and the lower-Beams or lowes deck.
may be laid higher or lawer as may beft anfwer ftrength,. flowage,.
or other advantages for the trade or other purpofe the thip may be

defigned for. The fame ule naturgly paints out thas the lcngto}z
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Hints to proportion the Dimenfions of Merchant Ships.

‘of the keel thould be three times the breadth of the beam, by

which the ftowage, burden, and value of the fhip is to be calcu-
lated. And it may not be amifs, if, in addition to thefe propor—
tional dimenfions, the hints which have been given at large for
rules to form the bottoms, entrance, runs, bows and buttocks of
thips, be here briefly repeated, in order that the propofed form of
the whole thip may be the better underftood.

I neRE begin with the laft propofed general rule for the propor-
tional dimenfions, recommending the after part of the ftern-pott to
be upright, and the length of the keel te be three times the breadth.
of the beam, and the depth of the hold or hollow to be fix tenths
of the main breadth at the midfhip or main frame, which I would.
have to lie feven twelfths of the keel from the after part. of the
flern-poft, where I would propofe the middle and loweft part of
the flobr and main body of the fhip to form an elliptical arch, or-
curve, in her length downwards, as recommended page. 18.

For example, fuppofe the laft mentioned defigned fhip of go:
feet keel and thirty fcet beam, the main frame is to lie between the
two loweft dead flat floorings 7 twelfths, that is, 52 and a half feet
from the after part of the ftern-poft, there to be fix tenths of the
breadth of the beam, that is, 18 feet deep in the hold, or hollow from
the main or gun deck to the ceiling, and the hold beams, or lower
deck, to be laid higher or lower as the ftowage and trade may re--
quire. And to curve the bottom te form an arch in its length down-
wards as has been fo ftrongly recommended for the important reafons
given, I would propofe the upper part of the keel with the groove-
for the garboard ftreak to be made to form a convex curve of fix:
inches under the midthip or main frame, and the lower part of the
keel to be ftraight, but laid upon bloeks forming a concave curve of’
hree inches, or of one inch for every thirty feet in. the.extreme:
length of the keel, under the midthip or mainframe, which, for-
the reafons given, page 12, I reckon in this length of keel wills
foon become ftraight enough to- fit eafy and fupport the fhip on:
ftraight blocks or level ground, as occafion may require.

To form the entrance and run.of this thip - by- the rules laid down,,
page 28; 22% feet is her breadth at the main tranfom, three-
fourths of her-main breadth, and the water line of the bow at the
harping or upper part of the bends, as well as. the buttock at. the-

- load mark aft, is to be formed by a fweep of cleven feet three:

inches, half the length of the main tranfom, juft as far from the:
ftem and ftern-poft as to- admit to. form a regular convex water--
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line curve to the midfthip or main frame. And the rake of the
ftem is to admit the rabbit for the hudding ends of the bow and
entrance to form the fame curve from the keel upwards, as the
water-line from the ftem at the harping towards the main breadth.
And from the huddings at the ftem of the entrance, as well as at
the ftern-poft in the run, all -the water-lines thould form regular
<convex curves to the main frame and loweft floorings, which are
«ither long and flat for burden, or rifing and fharp for faft failing;
‘which laft muft give the advantage, and is abfolutely neceflary for
the flave trade, to fhorten the paffage by failing faft when dan-
geroully crowded with flaves. And the bows from the harping
thould flange up to the gunwale to form the bows with a fweep of

a circle of half the main breadth at the gunwale amidfhips, as.

:mentioned for the reafons given, page 29.

"TuESE are the hints that have fuggefted themfelves to me from
experience and obfervation, towards fixing fome general rules for a
ftandard, by which to conftru& merchant’s thips upon certain prin-
ciples in general, free from thofe important defects that have
-caufed, and may ftill occafion, fuch dangers, damages and lofs,
as have been mentioned, and ta give them all poffible good pro-
perties to anfwer the trade they are defigned for, to proceed with
the greateft probability of fafety and fuccefs, and to be lively, dry,
wholefome fhips at fea in bad -weather.

YET before concluding this important fubje, it may be
neceflary to endeavour to anfwer objetions that fome may make
to the buttocks formed by a fweep of a circle of half the three
fourths of the main breadth at the load mark aft, being too full
for a faft failing fhip.

BuT I would have them to confider, how fuch projeétile, round,

«ircular bodies, as cannon balls, bombfhells, &c. forced into the .

moft violent and fwift motion poffible through the air, though
8oo times lighter than water, admit it to clofe round behind
them, without making a Vacuum, which would inftantly ftop the
great .intended range they are thrown .to. Upon the very fame
principle I have very often, for a long time together, obferved,
{by looking out of the cabin windows of a fhip of nearly this
conftruction and trim,) how the circular formed buttocks will

admit the particles of water to rife and clofe round them to the -

rudder, and to wath or drive off the other particles, fo as not to
leave any eddied water to be towed after the thip to retard her
fajling, or fteering motions. And that according to the ftrength

‘ of
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of the wind, and as the thip is prefled with fail to increafe her
head way, fo much in proportion the bows arc prefled down, and
the buttocks lifted up, which forms a tharper run for the water to
clofe in upon them more eafily when the thip fails fafteft. Ifa thip
be under the neceflity of carrying a prefling fail againft high wind,
and waves in a ftorm, near a lee fhore, or lying to, or {cudding

. before the wind for fafety, at fuch times thefe circular formed

buttocks and a fair drawn run (fuch as have been recommended,)
in my opinion will have greatly the advantage of thofe thips built
with very fharp runs, and thofe unnatural concave hollow water-
lines which afford little or no bearing body to fupport a thip aft,
to prevent the ftern from being plunged dangeroufly diep inte
the waves, which caufes them to ftrike with fuch amazing and
alarming power againft that moft weak, dangerous, fProjc&ing, rt
about a fhip, the counter, againft which I have felt fuch violent
fhocks as if it would be ftove in, or part the ftern from the bot-
tom, when the rails of our balcony or ftern-gallery have beea
wathed away. For the truth of this defe@ in fuch fhips I appeal
%0 thofe birthed in their great cabin or gun-rcom. ‘Thefe I hope
will be thought fufficient reafons for thinking that fuch circular
bows and buttocks as have been recommended, will prove the beft
medium between the two extremes, of being two fharp, or too
full. Of late, I think our builders of merchant’s thips, to imitate
our King’s frigates, have gone much into the extreme, by putting
fo much dead wood in the run of our merchant’s thips near as high
as the load mark aft, not confidering that the King’s frigates are

. built unifarmly fharp for failing, and have only provifions and

materials to carry, but marchantmen have, not only provifions and
matcrials, but full cargocs, to carry to make profit by their
voyages. And it is well known that dead wood in the run adds no
buoyant property to a fhip, not even to fuppart itfelf; for Oak
timber, aftcr being fometime foaked in water, will not fwim, but
fink in it, and ufing it fo high, forms thofc unnatural hollow con-
cave water-lines as have been mentioned. So much dead wood, it
may be juftly faid, only increafes the burden of payment for
meafurement, but not the tonnage for carrying, nor gives neceflary
fupport to a fhip’s ftern and quarters, cither a float ar lying
aground, in comparifon with the fo.m of a fhip’s bottomn as men-
tioned page 19 ; the run to be formed with 2 regular fair taper from
the main frame to the lower part of the fternpoft, the ends of the
floorings and futtocks with a regular curve pointing trom the keel
up, to the load mark, may be faid to actin a great meafure a‘sh fpur

ores




‘On Bows and buttocks both too full for failing faft.

fhores to fupport the fhip cither a float or aground, as the frigates
and all thips of war are obliged to have them, not only in launch-

ing but afterwards, where they few by the tide upon the ground, .

as at Deptford, till they got to lic afloat. And I have obferved
almoft new, full, and ftrong veflels ftrain fo much as to make a
great deal of water, and oblige them to go into our Graving-
Docks to be caulked anew; owing in my opinion to the infuffici-
-ency of their runs, being formed moftly of dead wood, to fup-
port their ftern and quarters, though defignedly laid upon hard
level ground, where they expeed to lie without taking damage.

On Ships with both Bows and Buttocks too full for failing faft.

Y way of comparifon, I refer to thofe very full, flat floored,
Dutch-built fhips as they are commonly called, which are
formed near to a long fquare, with two high ends, and very full
bows and buttocks. This form muft be allowed to give them the
advantage of ftowing and carrying a great deal of goods, and ren-
dering them comparatively very dry, lively, fafe veflels in bad
weather at fea, which makes them venture to load them fo deep
as to leave very little free-board amidfhips ; but then at the fame
time it muft be allowed that they are very flow in their failing and
fteering motions, fo much fo, that I have been furprifed at the
tience of their commanders, who feemed unconcerned, when
we have been failing {0 very faft clofe hy them, that our feamen,
apt fometimes to be unmannerly, have infultingly called to them
10 1.t go their anchor to prevent their going fo faft aftern.

I nave given reafons why an overfull bowed fhip is retarded in
her failing motion by driving too great a fwell of water before her
bows. And in my opinion one great reafon why an overfull but-
tocxed fhip is retarded both in failing and fteering motions, is
becaufe the tows too much eddied, or dead water, after her. For
the particles of water certainly have both attra@ive and cohefive
properties, as may be known by obferving what a large drop of
water will hang perpendicularly at a man’s finger end, which
proves thefe particles require force to part them, therefore they
muft hinder both the failing and fteering motion by cohering to
the fhip’s buttocks and to each other, which prevents the proper
effets of the water upon the rudder. W

E
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‘WE had an inftance of one of the firft large fhips that we had
built at Archangel in my time, for the timber trade, that was of
this conftrution of both bows and buttocks being over full, which,
with a fine fair wind and wecather, with ftuddingfails and all fails
fet, could not be fteered into Liverpool, but ran on fhore againft
all the power of the helm to fteer her, and was loft. For thefe
over full fhips, for the reafons above given, lofe both their head-
way and fteerage to command them. And efpecially when they

. come into fhoal water, as to {well the ground as feamen call it,

On a Ship built by the foregoing Rules, as I recommended.

ERE I conclude this important fubje®, with noticing the
l I refult and fuccefs of my endeavours towards fixing general
zules for the form, and proportional dimenfions, of merchant’s thips
in general, by giving a detail of a fhip that was built for a Nephew
of mine, Mr. William Ward, to whom I gave the manufcript
which 1 had wrote upon the fubjett: he fthewed it to his Owners,
who approved fo much of the.remarks, hints, and propofed rules,
as to fay they wondered that I had not publithed them before, and
they gave them to an ingenious Drafter of fhips, Mr. Jofeph Elliot,’
who ferved his time at the King’s Yard at Deptford. He ap-
proved of them likewife, and drew the draft accerding to them,
being the Draftfman of Mr. John kifher, who built this thip in
Liverpool, called the HaLy, of 362 tons, carpenter’s meafure-
ment, - for the Jamaica trade.

I RECKON it owing to her curved main body in her length
downwards, and bearing fair drawn run aft, as has been mentioned,
that this fhip was {fo buoyant as, when launched, to draw but
feet water forward, and 8 feet aft; und only 1 foot by the ftern;
and when mafted and full rigged, with anchors at the bows, &c.
to draw but 8 feet 6 irichcs forward, and g feet 3 inches aft ; only
g inches by the ftern, with a clean hold. And when full loaded
with a Jamaica cargo which was difcharged in good order, fhe
drew but 16 feet aft, and 14 feet g inches forward ; 1 § inches by
the ftern. And all thips fhould be built, that when launched to
fwim no more than from 12 to 18 inches by the ftern, nearly the
fame trim as when fit for fea.

IN regard to merchant’s thips being of a proper ftiffnefs, which I
look upon as the moft important good‘ property that can attend

‘ them,
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them, when built to fhift themfelves without ballaft, and to carry
a cargo that is near of an equal weight, that juft.fills them full
when loaded to. their load marks, and to be fufficiently ftiff to
bear a prefling fail by the wind upon neceffary occafions, and
without being comparatively too labourfome at fea, I reckon then
they are as perfect in this property as can be expected ; therefore
this ought to be always -aimed at..

THi1s thip, though frigate built, with a waift 4 and a half feet
deep, and a long quarter-deck and forecaftle, went into the Grav—
ing-Dock to be fheathed with: copper, when full rigged, withr
top gallant yards up, and a clean hold without any ballaft: they
then feared (he would be twa ftiff and labourfome,. which made:
me very inquifitive about it. But from the report of her pro-
perties, which I think is from undoubted authority, fhe proves:
only fufficiently ftiff, and. camparatively an eafy thip in the fea.
And I am further affured that the ftows, carries, and fails, fteers,
ftays, and wares.uncommonly well for fuch a full built fhip; for
her long main floorings are fo flat as to have only g inches rife at.
her quarter breadth from the middle line, fo that to prevent dam-
age to the cargo by fuch flat floorings, they thought it neceflary
and fixed two.lead bilge pumps, but the fhip kept fo tight in the
voyage that they had no opportunity to try and make a report of
their ufefulnefs, ’ : :

" ON inquiring of her particular trim for failing, her commander,,
who I always found a candid man, faid that he could preceive no-
difference in her failing, fteering, or waring when a foot more or
lefs by the ftern; for in going from Kingfton, where he difcharg-
ed mott part of his outward bound cargo, to the North fide of
the Ifland, fhie was more than two feet by the ftern; and during,
the whole voyage fhe ftill retained her good properties of failing,,
fteering, ftaying and waring comparatively well in. company with
faft failing fhips outward bound. And in their paflage home, they
came up, and joined company, with.-a Liverpool thip built for the-
Jamaica trade during laft war, defigned for a faft failing fhip to
take or leave our enemies ; they kept company ten days, and found:
the HaLL had the advantage in failing both by the wind and large..
They then parted in a friendly manner, and fhe got home fous
days before the other. Thefe advantageous properties here re-
lated, I attribute to thofe natural reafons given page 18, and par-
ticularly that of the greateft prefliure of the water ating upwards.
with its greateft power againft the loweft curved part of her bot-.

tonm
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_tom under the midfhip frame, which muft in‘a great meafure a&

to preveut its fagging, downward, as well as a pivot, which
makes her turn.fo eafy, and be fo ready to fteer, ftay, or
ware, though the lower part of the rudder goes no lower than
within fix inches of the lower part of the keel, which was left
to proje&t abaft the fternpoft under the fore part of the rudder,.
to prevent it from being unfhipped by ftriking upon the ground,.
and ropes for getting into the heel, as I have endeavoured to get
reprefented in the hull of the fhip, plate the 1ft, figure 1, in
which Mr. Elliot, abovementioned, has added fketches of water-.
lines, and fome frame timbers, to a fmall draft that I had got
drawn before, intended the better to explain my ideas, for the
beft form and proportional dimentions of merchant’s thips; a fubje&
which I have gecn purfuing many years.

THE flanging circular bold form of this thip HArL’s bows,
gives her the appearance of being, and by report fhe is, a lively
dry fhip, forward, at fea, but as the fwell of the waves are kept
off forward, they clofe in again about her gang-ways, where the
fhips the moft water and fpray of the fea*.

THE tendency of this thip to hog I think deferves particular
notice. I faw by the Draft that the buoyant and. bearing part of

* As this fhip, Harr, anfwers her defigned purpofe fo well as to give fatisfaion both to the-
owners and crew, it may be well to repeat my propofed rules in figures, that they may be the-
eafier and readier underftood by infpe&ion.

Extreme length, or tread, of the keel from the forefoot ta the heel at the Feet. Inches:.
after part of the fternpoft that ftands upright, « - <« « <« - - < - . go,. Oe

The upper part to be bollowed out with a curve for the garboard fireak, a
inches for every 3o feet in length to the main frame, to curve the fhip’s bot-
tom in length downwards at the mainframe, -« « = - - - - - . < O 6.

The bottom of the keel to be made ftraight, but put upon blocks laid with
a concave curve, an inch for every 3o feet, to make it lie with a convex curve
exactly under the main trame for an allawance for the tendancy of all fhips te

Oy = = = = = = = e @ = e o © = = o = @ = o « e - O .

Extreme breadth, at the main frame, one third of the length of keel, - - 36 - :

Depth of the hollow at Ditto from the ceiling to the main deck, 6 tenths of.
the extreme breacthy, = = = = ¢ = = = = a ¢ o o = o « o 18. Oe.

‘The main frame to be between the two lower midfhip lcor-timbers, rtwelfths
from the after part of the fermpoft, = - « - - - « = = = - - o 5% 6.

The main tranfom to be 3 fourths of the main breadth, - - - - - o 22. 6.

Height of main tranfom from the upper part of the keel at:the main frame
to the upper part of the main deck, - - - - - - - R N 19.. Q..

Rake of the ftem to be formed fo as to admit the hudding ends of the en-.
trance and bows to form the fame curve as the water-line from the ftem at the
harping towards the main frame. And this water-line at the barping at the-
upper part of the bends or the bows, as well as for the buttecks aft, at the:
load mark, to be formed from the fweep of a circle of half the 3 fourths of
the main breadth towards the main frame from the ftem and fternpoft, which
fweep is from - - - < - - .- - s e e e e meeoe == 23, 3=

And the bows to flange out with the rake of the ftem, till they are formed '
by the fweep of a circle of half the main breadth, at the gun-wale amidhips at
the main frame, for the.reafons given.

her
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her main body had the fame convex curve downwards as the theer
of her bends; but before launching I defired my Nephew to try,
with a tight line, how much the bottom of her keel curved
downwards under the midfhip frame, which he did, and found it
but 7 eighths of an inch, inftead of 3 inches for her go feet ketl,
according to my propofed rule of aninch to every 3o feetinlength
of the tread of tﬂe keel; and to try with the line from a knuckle
timber by the ftem to the taffarel rail, and make a mark upon the
Pole fixed at the fore part of the main hatch-way, to obferve, after
being launched afloat, if he could perceive the height and weight
of the head and ftern, having then no bearing in the water to-
fupport them, to drop any thing; but he could perceive none;
yet when put upon ftraight blocks in the Graving-Dock to be
theathed with copper to her light water marks, and’ with wood
theathing to her lodd marks, fhe appeared to me to bear harder
upon the fore and after blocks than on thofe amidfhips.

Bur it was juftly obferved that thefe trials thould be made by
fight, and not with lines, for they always fag downwards. I
therefore got Mr. Elliot, the Drafts-man (before her going into
the Graving-Dock after a feven months voyage to Jamaica, which
muft fix the form in which her bottom fwam when afloat) to ob~
ferve from the fame knuckle timber forward to the taffaral rail aft,
whilft a carpenter’s rule put againft the fide of the mainmaft was.
feen exaltly in that line, and a mark made there, when afloat,
with a clean hold ; and the trial was again made in the fame man-
ner, after the came adry upon ftraight blocks in the Graving-Dock,
and this mark upon the mainmaft was found an inch and half above
the other, by the head and ftern being raifed fo much by the
ftraight blocks, which makes it evident that her forefoot and heel
muft {fwim above an inch below the lower part of the keel under
her main frame ; which important ‘defe® muft be allowed to in-
creafe, and the bad confequence attending it, in proportion to the
hogging of the keel and main body of all thips, as have been fo
wery often mentioned. A ‘certain proof confirming that this veflel
hogged, is, that when fhe came upon ftraight blocks in the Grav-
ing-Dock, her copper fheathing was vifibly wrinkled at her fore-
foot and heel, and her mainmaft then funk an inch and half.
Therefore to remedy further this defect of hogging, and that of
thipping water in the open waift which is common to all open-
decked frigates, deferves further notice and attention. All large, opendeep -
open, deep wafled frigates may ch juftly faid not only to be weak waiftedvef
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flshog,& 7z that part, which tends greatly to make them hog, but alfo to-

water. © be dangerous to a great degree when deeply loaded. On a voyage
in 1738 to Madras and China, when our Eaft India thips had
open waifts, not having water to go over the Flatts in turning to
windward down the Swin, the common track for our deep loaded
colliers, our veflel thipped and leaked fo much water, that it took
all the pumps to keep her free, fo that when we got into the
Downs, the crew protefted againft going the voyage without her
being lightened, but, a 5o gun fhip of war being near, a fignal
was made, and they came and took the principal ringleaders out,
and we proceeded on the voyage.

I wouLDp recommend therefore, in all large frigates, to allow
breadth enough to build them with a fluth-deck, what they now
call three déckers, which has many great advantages attending it.

Arum I- This affords great and good accommodations for the crew, and
eck at- makes it fo eafy for them to run quite fore and aft upon it, that
tended . they can work and manage the thip much eafier and readier by it.
§y adwn-2, When deep loaded, it prevents thofe heavy waves of water
d being lodged upon deck, where the quick work is commonly leaky,
as above mentioned, and thus may fave a fhip from foundering.
3. It fills up that weak and low part of the waift amidihips, as
may be obferved in the frigates waift, plate I. figure 1, and the
fluth-deck going over it, ftrengthens the whole frame of the fhip,
fo that, like a ftring to a bow, it helps greatly to prevent the fhip’s
hogging ; and to do this more effettually I would recommend the
prefent practice of building our Eaft Indiamen in London, which
I reckon are the beft and compleateft merchant’s fhips in the
world. They put a good chock lengthways upon the uiper part of
the keel between every floor timber within an inch of their height,
and clip all the floor timbers, with the kelfon as they term it.
And with the curve downward as recommended will certainly add

great ftrength to a fhips bottom.

THis bad property of the Ship Harv fhipping water at her
gangways, was cured by laying a fpar deck upon her, though left
room to ftow a large long boat on the main deck, which made
her anfwer fo well for that trade, that the fame Ownery, built
another thip upon the fame principles with a fluth-deck fore and
aft, with a pretty long quarter deck above; for the cabin and
fteerage in a plain manner for the fame trade, but without the
ornaments of carved works for a figure head and quarter galleries,

: &ec,
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&c. but only a knee head for the fupport of the bow{prit, and

called her the EL1ZABETH.

I think it neceflary to remark here, that in building this fhip,
that my rule to form the bottom and keel with a covex curve
downward in her length was ftri¢tly adered to, (as recommended
for the building the thip Harr.) And it gave me great pleafure,
that after her firft voyage they put her in the Graving-Dock upon
ftraight blocks, to look at her bottom where I obferved fhe re-
tained what I call the neceffary curve of her bottom and keel un-
altered, that when fhe came adry, they put what may be called
thin wedges under her keel, fore and aft, to fupport the curve
whillt in the Dock, as fhe retained it, though they had ftowed
both her fteerage and cabin full of Sugar and Rum, which I
thought would have altered this curve of her bottom, which I
reckon contributes greatly to give thips the moft important good
properties, adding to their ftrength, ftowing, failing, fteering,
ftaying, and wearing.  Therefore I think no i;:ains or expence
fhould be fpared to try the beft rules that are the moft likely to
make the fafeft, dry, wholefomeft, and -moft profitable fhips for
fea fervice.

Nort finding fufficient room to reprefent my ideas for rules to
form merchant’s. fthips hulls from that drawn by my friend
Thomas Mitchel, Efq. at the top of plate the firft. I got
Mr. Elliot, to draw the fmall Drafts of the Ship HaLr, as par-
ticularly difcribed page 38, and put at the bottom of plate
the firft, But thoﬁ}:a thips defigned for three deck frigates, will
require either her main deck laid lower, or fome more breadth to
an{wer carrying guns.

THE very hard trials thefe two fhips have met with, and the
very extraordinary manner they have bore them, fully confirms me
of the very great benefit and advantage their curved bottoms in
their length has been to them. Therefore no pains or expence
thould be fpared to give this form a fair trial, for I am thoroughly
convinced that it-contributes very greatly ta preferve them from
damage, both a ground and a float.

The Ship EL1zABETH, happened to meet with a great mif-
fortyne full loaded with rum and fugar from Jamaica, in coming
into our docks with a falling tide, grounded upon a narrow fhoal
ridge, with her midfhip and main body obliquely upon it, when
deeper water at both ends, fhe healed off toward the main deep on
her beam ends, and laid a long time quite a dry, ftr ining fo m:lf:l

: Fa t
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On fixing a Ship’s Form-Gage to regulate her Stowage by.

that they was obliged to nail hides over the weather fide of her
bottom, and had very hard work to get her floated to the quay to
difcharge her, and in the repairing dock found a great many of her
futtocks and one flooring broke, yet the curved part of her main
body retained its curve, though both ends had ftraightened fo thas
the keel lay fair upon ftraight blocks. And I reckon if (he had
been built with a ftraight floor upon ﬁrai‘Eht blocks as the common
practice is, her back would have been broke fo as to increafe greatly
the expence of her repairs.

Tue Ship Havri, this laft time at Jamaica, in opder to increafe
her freight home, after ftowing her hold and middle deck fall of
fugar and rum, ftowed her main deck full from the fore of
the ftecrage to the fore part of the fore hatch-way, which con-
fequently lying fo high above water raifed the center of gravity,
and made her both deeper and cranker than fhe ought to have
been, and ia great danger of fagging the curved part of her
main body downward to open the buts as often before mentioned
to make her leaky, but I reckon that the preflure of the water
upward againft it, not only kept her tight but- bore this ex-
trordinary wc;ght, that when fhe was difcharged, they found had
broke all the hold ftanchions from the after part of the main hatch-
way, to the fore part of the fore hatch-way; and two of the hold
beams of  the lower deck that was reckoned to be fettled near fix
inches in the middle, and all the ftanchions and two of the beams
of the main or middle deck broke, &c. which feems to have
occurred to thofe two fhips; to confirm, and prove the ftrength of
the principle of thefe curved bottoms, and the advantages-attending
them both a ground and a float.

On fixing a Ship’s Form-Gage to regulate her ftowage by.

LL fhips of any confequence are built with ftanchions fixed

from the kelfon to the middle of all the lower deck beams

fore and aft, in order to fupport them in their exa& regular heigiit,
as well as the whole frame of the fhip in the regular form in
which the was built upon the ftocks. Yet, notwithftanding thefe
ftanchions, the important and deftrutive facts which have been
related, prove from experience, that our thip’s bottoms hitherto,
by the preflure of water and improper ftowage, have generally
een




On fixing a Ship’s Form-Gage to regulate her Stowage by.

been hogged upwards, or fagied downwards, and moft about the
midthip frame or main body of the fhip, which is commonly about the
fore part of the main hatch-way, which naturally makes it the only
and beft place to fix the thip’s Form-Gage, where either the hogg-
ing, or fagging of her bottom may be obferved and feen fooneft
and beft, to regulate the ftowage of heavy materials to the greateft
advantage, fo as to keep her bottom nearly in the fame form in
which fhe was built.

THEREFORE, to fix the Form-Gage to the beft advantage, I
would recommend the ftanchions under the lower deck beam at the
fore part of the main hatch-way to be fixed a little fhorter than the
reft, {o as to have about a quarter of an inch play at the tenon, or,
as it is called, the tennent, at the top; and the Gage to be nailed,
or {crewed faft, to the top of the after fide of the ftanchion, made
of a piece of flat iron agout half an inch broad, and a quarter
thick, and bent fo that it may rife and fall with the thip’s bottom
and ftanchion freely, up or down, in a {mall groove made for it
perpendicular in the after part of the beam to about half an inch
above the upper end of the Gage, to fave it from being hurt by
any thing going up or down the hatch-way; and this after part of
the Gage to be graduated, and marked, with a file or cold chiffel
into inches, halves, quarters and eighths of inches, like a car-
penter’s rule, for a ftandard mark o. i. ii. iii. iiii. inches upwards
to the top of the Gage, and one inch downwards below the
ftandard mark, and a fmall thin plate of iron, fuppofe three inches
long, and half an inch broad, let it fair with the beam, and fcrewed
to it with what is called wood fcrews, right acrofs with the upper
edge, exa&ly even with the ftandard mark of the Form-Gage
when the fhip is upon the ftocks; and when the is launched, I do
not in the leaft doubt but that the upward preflure of the water
will a& upon the bottom inftantly, and caufe the ftandard mark of
the Form-Gage to rife above the crofs plate, and thus point out
plainly the quantity of ballaft or materials which is required to be
ftowed in the- bottom of the main body of the fhip to counter-act
this upward preflure, and to bring the Gage and bottom to its
ftandard form place, to prevent the tendency to hog the bottom ;
which is neceflary even- tﬁough a fhip is defigned to be laid by for
a time.

So that it appears to me that if this cheap, eafy, fimple method,

was fairly tried and duly attended to, as the ftandard mark of the .

Gage rics and falls with the prevailing preflure, cither to hogfor
. ag
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On HAUSE-HOLES.

fag the fhips bottom, it would certainly be a guide to point out
how ballaft, heavy cargoes, or materials ought to be trimmed, or
ftowed, more or lefs fore and aft, higher or lower amidthips in
the main body of the fhip; as will be more particularly recom-
mended hereafter, when treating of ftowing and trimming of fhips
to the greateft poffible advantage for fafety and failing.

AND thus by the help of this Form-Gage, we may hope, not
only to avoid fuch deftru&ive and fatal confequences as often attend
bad ftowage; but to anfwer the important purpofe by good
ftowage, to keep fhips’ bottoms nearly in the form in which they
were built, as has been obferved, which befides all other advantages
above mentioned, will contribute greatly to make them wear much
longer, ftrong and tight fhips. And the Havrr breaking the
ftantions on her middle deck, fhows a Form-Gage is wanting on

. the top of that ftantion as above mentioned.

mmmee ]
On HAUSE-HOLES.

HE many difadvantages I have feen to attend haufe-holes

being too {mall, makes me think it requifite to mention
here, that it is abfolutely neceffary that all haufe-holes thould be
made big enough at firft; ta admit the fhip’s cables, when fpliced
with a thort fplice, to go freely through them.

C——— Rt —

On fixing the RUD D ER.

A S the management of all failing vefiels, may be faid to de-

pend entirely upon the rudder, to fteer, ftay, and ware
them, therefore the utmoft attention is required to have it fixed by
the beft rules which have been found from experience to make it
anfwer its important purpofes to the greateft poffible advantage,
and not at random as fhips and veflels may happen to differ in their
breadth abaft, or have more or lefs room for the helm to be put
over to make the rudder to traverfe to a greater or lefs angle from
the direction of the keel, by which principle it alts to manage the
thip as occafion may require. Therefore here I think it neceflary

" to remark, that the power of the helm to manage the thip depends

more




On fixing the RUD D E R.

more on her head-way through the water, than on any great angle
it can be put to. For when a fhip has no head-way, the greateft
angle the {:elm can be put to has no effect upon her; nor when fhe
gets head-way with the helm amidthips, it does not a& with any
power, till it is put to an angle from the direGion of the keel ;
then it is that the rudder begins to at, as what is commonly
called a ftop-water, but, more properly, may be called a ftop-way,
by the water acting againft either fide of the rudder that is put over,.

to turn the fhip’s ftern the other way, in the direion of the tiller,
" to fteer and dire@ her head, as occafion may require. And in
proportion as the helm is put over from the dire&ion of the keel,
the rudder ftops the fhﬂi_ps head way through the water, and it is
well known that no veflel will ftay that does not keep her head-
way till the brings the wind right a head. Yet I have feen in
boats, and veflels of 40 tons and upwards, where the rudder and
tiller admitted of it, ignorant people put the helm almoft right
athwart .the ftern in ftays, which tends more to ftop the veflel’s
head-way through the water, than to bring her head round againft
the wind and waves from one tack to the other, thinking they
cannot give the veflel too much helm in ftays, and not confidering
that when the helm his put right athwart the ftern at a right
angle with the keel, the rudder then as only to ftop the vefiel’s
way, without any power to turn the ftern to fteer her, which
_ proves how neceflary it is to have the rudder fixed by the beft rules
to prevent {uch bad practice. :

ON enquiring what was thought to be the beft angle for failing
veflel’s rudders to be fixed to traverfe to, I was told by my friend
Mr. Henry Bird, (a great fhip-builder at the Greenland Dock,
London,) that 33 degrees, or 3 points of the compafs, had been
long the moft approved practice. But many people argued that
45 degrees, or 4 points of the compafs, would anfwer the purpofe
better, which made me try experiments with a well formed model
of a fhip in a ciftern of water within doors, with her rudder fixed
and marked to traverfe to 4 points of the compafs. She was
puthed right forward with equal power in one line of direGion
through the water, firft with the helm amidfhips, then altered to
a point of the compafs each trial to 4 points ; but fhe made a lefs’
fweep and fhortened her diftance through the water each point the
helm was put over, fo that the went much farther with the helm
amidfhips before the ftopped, than with the helm fixed at 4 points.
But to have it further confirmed that 33 degrees is a fufficient angle

for

~
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On fixing the RUD D E R.

for the rudder to traverfe to, having the management of our three
long Graving-Docks at Liverpool, where we have in common 1e
or 12 fhips at a time repairing and cleaning, I took the opportunity

. with a bevel to try the traverfe of many fhips rudders, Dutch as

well as Englith, both full for burden, and fharp for failing, and
found none to traverfe 33 degrees, but moftly about 30 degrees,
and feveral about 28 degrees, and have often obferved fmall vefels
that had long tillers came over the top of their round-houfes which
could not traverfe above 20 degrees. From thefe remarks I think
we may draw a conclufion, that 33 degrees is a fufficienr angle for
the rudder to traverfe to, and ought to be fixed for the beft rule.
And the beveling of the fore part of the rudder and its bands
thould all be made to admit of that angle, which may give the
utmoft power to the helm to govern the thip to the greateft ad-
vantage on important occafions, becaufe the fafety of the whole
often depends upon it.

TuEe rudder of the above mentioned thip, HaLt, was tried
and found fixed at this angle, with three inches of the main and
three of the falfe keel, (fix inches in all) going under the fore part
of it, as before related.

THEREFORE, by what ever method a fhip is defigned to be
fteered, ftops fhould be put to prevent thoughtlefs people, as
abovementioned, from ftraining things to put the helm further
over than 33 degrees, or 3 points of the compafs. And as .fhips
are . fometimes loft, by lofing their fteerage in narrow channels,
from having their rudders un(hipﬁcd by ftriking upon the ground,
I thought it fair to relate an inftance we had at Liverpool of a
thip being loft by the lofs of her fteerage, though her rudder was:
hung in the manner difcribed in.the firft Edition, page 17, as
practifed at Parkgate, mear Chefter, with eyes in the bands of the
rudder, as well as thofe on the fternpoft, with a long iron bolt to
go through them, which permitted the rudder to rife about 20
inches when ftriking ‘upon the ground. This fhip, coming into
Liverpool too early of the tide, ftruck upon the Bar and beat over
it, but got fo much damage that fhe filled with water; the rudder,
as expected, did rife in ftriking without unthipping, but bent the
long iron bolt crooked into bights, fo that it would not traverfe to.
fteer the thip on fhore in the river, when the might have been

faved, but the was drave above the town in deep wates, and totally

loft,
THais
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‘Tu1s inftance, I think, is a fufficient proof that this Parkgate
~ “method of hanging the rudder did not anfier the defigned purpofe,
and that it is therefore beft to continue the common praétice to
bang them with what I would ¢all rudder-bands, whether made of
iron or brafs; with eye-bands upon the fterapoft, and pointed
bands upon the rudder, (a name more proper than that obfcene one
we comnionly give them,) and to prevent the rudder as much as
poffible from unfhipping by ftriking upon the ground. I would
pot only recommend it to be well wood locked, but alfo not to be
made fo long, and to'go fo low, as to be in the fame line with the
lower part of the keel, as cuftomary ; for it thould be confidered,
- that fhips commonly {wim by the ftern, and that, in a rough fea,
it is with the ’fcending motion that they ftrike the ground aft firft,
and the after part of the rudder, being loweft, muft naturally in
proportion be tfxe firft part that ftrikes hardeft, which unthips oz
breaks it. Therefore the fore part of the lower part of the rudder
thould go no lower than within 6 inches of the lower part of the
keel, and the after part than within 8 or 10 inches; and the after
part of the keel ought to proje&t about 6 inches under the fore part
of the rudder, and to be rounded at the after end : the having an
iron ftrap juft before this projecting part of the keel will ftrengthen
it, and be a guard to prevent the rudder from being unfhipped.
This I have feen put in pradtice with a common fized rudder, and,
by the commander’s report, the thip fteered very well, and kept
gopes from getting into. the heel.---I have obforved 2 common
practice in many thips, in order to mend their fteerage, of making
their rudders broader : inftead of ufing a folid piece of light wood,
they have two battens nailed on each fide of the flat part of the
back of the rudder, not confidering that the extent of the flat of
the after part of thefe battens, and the great vacuity between them,
gnakes the fhip tow a proportional quantity of eddied water after
her, and the particles of water being known to have both at-
tra@tive and cohefive properties that require force to part them, they
muft therefore naturally retard proportionally both the fhips failing
and fteering; and efpecially, when the helm is hard over either
way, they muft hinder her ftern from turning in the diretion of
the rudder to turn her head as occafion may require. Therefore
when a fhip requires her rudder to be made broader to mend her
fteerage, I would recommend to ufe a folid piece of light fir,
which. is much lighter than water, and the after part to be rounded
to a half circle, as the back of all rudders ought to be, which ad-
G mits
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mits the particles of water to clofe on each fide to the middle,
wathing the others off from the back of the rudder, which muft
help both the failing and fteering of a thip. And the cut-water
thould be rounded'in the fame manner.---"1'o prevent the thoulders
of the pointed bands upon the rudder from rubbing upon th: eye
bands upon the fternpoft, which makes the hclm traverfe haid,
inftead of what I call a blind band upon the fternpoft, I have feen
put in practice a more {imple method of only a half rounded piece
of iron about eighth inches long, one und an half broad and thickeft
at the top, and one inch below, with two nail holes, the flat part
to be let into the fternpoft ubout half an inch, to ftand perpendi-
cular, for the upper pointed bind on the rudder to icft upon the
upper end of it, which will keep the fhoulders from rubbing,
equal to a blind band. And I cannot help thinking, that if there
was a flat iron bar with holes to faften it with runik wood fcrews,
it formed to fit to the fore part of the projetting part of the keel,
as mentioned for the fhip Harr. And reprefented in plate the
12th, to form an idca of the make fhift rudder. And [ would
further recommend that the lower pointed band of the complete
rudder, might be fixcd {o low, that its point might tuin as a pivot
upon it in conjunction with the upper band as above mentioned,
and I would huve it formed to be let in even with the wood, and
to reach four or five feet forward under the falfe keel to prelerve
it from being beat off. And this lower band of the rudder fo
much lower than common, will greatly ftrengthen its bottom from
being hurt by ftriking aft.

OnM-AST S.and Y AR DS.

PROFESS myfelf an advocate for as t.unt lower mafts as can
be well fupported on end, and fhort yards, from the example
ot fhips in the coal and tin:ber trades to London, and from the
experience I have had of fhips failing fafter upon a wind from

fhortnening their yards, which n uft eafe them by making every

thing lighter, in proportion as the yards are fhorter. Even the
expence is lefs at firft fitting out, and to the fhip and every thing
aloft in wear and tear afterwards, and in fuiling her with fewer

hands.
ALy mafts which are to be made from crooked poles, fhould be
made and fitted to ftand with the back aft, that is with the pro-
jecting
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je&ing or crooked ends forward, which will make them ftand up-
right without that great ftrefs upon the ftays, which muft a&
againft all the other rigging, to prevent the mafts’ heads from rak-
ing too'much aft, which is moft commonly the cafe. And when
lower mafts are obliged to be made from fquare balks which are
not thick enough to make them proportionally round, to take only
a little of the four corners oftP is fufficient for the lower matft,
;vhere neceflity requires to make the moft ftrength from a fingle
alk. :

THE method we now practice of having few blocks, and little
tophamper aloft, for eafe and neatnefs, is certainly right, and
thould be purfued as far as it can be with fafety ; but I would ad-
vife, not to carry this fathion to an extreme, by having too many
fhave holes cut in the mafts’ heads, for I have known many top-
mafts break in the place of the fhave holes, under the rigging.

A TOPGALLANTMAST going up and down abaft the topmatts,
as I have found from experience, anfwers many good purpofes in a
cruifing fhip, and is a great advantage to a fhip that muft often
turn to windward, as they may be ftruck, and kept clofe ftruck

occafionally, with the whole topfails trip, as reprefented plate the

« 2d. figure 1.
’———*———;—'
On SHIPS SAILS.
T HE fquare fails, fuitable to. taunt mafts and fhort yards, as

here recommended, will be in proportion, deep and narrow,
which will trim and ftand much fairer upon'a wind, than if they
were fhallow and broader; and, if the fhip’s employ require it,
will admit of larger ftayfails ; {uch ftayfails as are now made with
" judgment, not to hoift too high at the back of the fquare fails, to
fhake the wind out of them, but which permit all the fails to ftand
to great advantage, clear of each other, as may be feen in the front
plate, where the fhip is reprefented in a light breeze failing. clofe

51

by the wind. . Narrow

To endeavour to make a fhip fail by the wind, and turn well to

deep
fquare

windward, deferves the greateft regard, becaufe fafety, as well as fails re-

many other great benefits, depend upon it. The good effe@ts of
deep and narrow fquarefails, cannot be better recommended as
anfwering this purpofe, than by the performance. of fhips in the
caal and timber trades to London, though the defigned properties
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in building and fitting thefe thips, are burden at a fmall draft of
water, to take and bear the ground well, and to fail with few
hands, and little ballaft; yet thefe thips perform fo well at fea,
that government often makes choice of them for fhore (hips, in the
moft diftant naval expeditions; and in narrow channels among
thoals, and in turning to windward in narrow sivers, there are no
thips of equal burden can match them, which I attribute a great
deal, to their deep narrow fquarefails, which may be preceived to-
trim fo flat and fair, upon a wind, that all the canvafs ftands fuli,
at a proper angle from the direction of the keel, fo that the wind
goes freely off from the lee leech of thefe fails, without being much:
altered-in its direGion from one fail to the back of the next, which
is not the cafe, when a thip’s fquarefails are fo broad as to overlap.
tach other much, one fail then fhakes the next to it, and they ex-
tend fo far to leeward, that the lee fheets make the after part of the

canvafs, or lee leeches, ftand rather as fo much back fail to flop -

the fhip’s way, or only to prefs the thip’s fide down and to leeward,,
which is the effe& of all the canvafs in a thip’s fails, when it does
not ftand at a proper angle with the direGion of the keel, when.
a fhip is failing clofe by the wind. Where a deal of canvafs is
wanted, to fail faft large, the narrow deep fquarefails have in
height, what they want in breadth ; and the flying fails, including:
the topgallantfails as fuch, being all of lighter canvafs, may-be:
made as large as things will admit of, to anfwer this purpofe in
little winds; and when it comes to blow fo ftrong, that thefe flying:
fails cannot be carried, then the ftanding fquarefails will be found.
broad enough.

I HaD the yards of a frigate-built fhip thortened fo much, and

~ the mainfail made in proportion f{o narrow,. that the maintack was.
hauled down through iren-bound blocks which hooked to eye-bolts -

within board, fixed for that purpofe, and which made the fail to-

toftand s ftand much better, and work much eafier than when at the cheftree
fartowind without board.

ward as
maintacks

THE foretacks of all thips fhould be made to ftand By bumkins,.
or at the cat-heads, &c. as far to windward as the maintacks, by
which I have experienced, the forefails will ftand as near or nearer
the wind, than the mainfail will when trimmed at the fame angle.

‘For the fame reafons, a collier’s foretopfail ftands upon a wind

without a bowline, as the wind a&s upon the head fails, without
being turned more aft from one fail to the other abaft it.
I nave
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I wave taken the angles the principal {ails Rand at, from the Theangte

dire@ion of the keel, on board of a fhip, and-of a fleop, as they m o
have been turning to windward with a pleafant breezes the fhip’s tuming to
mainfail and forefail, with their topfails.and topgallant fails above = -
them trimmed, and ftood at three paints of the compafs, which
was at juft half ‘the angle the fhip. fremm’d from the direétion of
the wind, which was at fix points.upon each tack, but the crofs-
jackyard at the fame time required to be braced up to two points,.
and the mizentopfailyard to-a point and a half, fo that the plin or
body of the mizentopfail flood at a point and three quarters, or
19 degrees; the mizen ftood at about a point and a half or 1%
degrees,. and the flayfails between the maifts ftood at about the.
fame angle, 17 degrees, when drawing full, and by the wind.
The floop ftemm’d at five points of the compafs from the direGtion.
of the wind, when her mainfail, forefail, and jib ftood at about
half that angle, or two points and a half from the dire&ion of the:
keel upon each tack. .
IN fhips defigned to cary many fmall fails in little winds, I have
had the experience of turning to windward with 30.effeCtual fails,. setting-
fet in a fimple eafy manner, and had them drawn, when in- real many fails:
gra&ice at fea, and they were as reprefented in the front plate. manoer.
efides two jibs, foretopmaftftayfail, fpritfail and fpritfailtopfail,
which are known to ftand very well upon a wind,. we had a fore~
ftayfail ftood very well by our foremaft ftanding well aft, and the
foretack well to windward, as before recommended ;. and by hav-
ing two fheaves in each truck, at our long topgallant mafts’ heads,.
we hoifted the topgallant royals up to the trucks by the fheaves.
on one fide, and the main and mizen fpindle ftayfails by the theaves.
on the other fide of the trucks, at the main and mizen topgallant-—
mafts heads, we fet a gaff topfail with a light yard flung by the
thirds, hoifted up through a block at the after part of the cap at
the mizentopmefthead, the tack hauled down on the weather fide,
to the after corners of the mizen top, and the theet to the gaff end..
This fail was eafier managed, and ftood more to advantage, than.
when fet with a cumberfome heavy gaff, rigged at the mizentop-
maft head for that purpofe. We fet a large driver with a light
pole for a boom, with two tail blocks at the fmall, or outer end,.
which we run out aft on either fide, and lathed. it to the rail, fo-
that the blocks on the outer end ftood right aft, facing the middle
of the ftern, upon cither tack, the driver flung by the third of the
yard, like a lag-fail, hoifted within about four feet of the end dc:f ‘
e
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" the mizen gaff, which was about three feet longer than the mizen
required it, on account of this fail: the tack hauled down to the
weather quarter piece on either tack, and the fheet to the block
amidthips, with a bowline hauled to the mizen maft, which made
the fail ftand fair upon a wind, at an angle of about a point and an
half, or 16:degrees from the direction of the keel; we fet a fore-
topmaft ftuddingfail for a waterfail, the yard {lung by the third,
hauled out to the other tail block at the driver boom end, with the
ftraight leech or the fheet clué uppermoft, and inade faft to the
weather corner of the ftern rail, and the lower clue had two fheets
or lines led into the aftermoft gunport or fcupper in the waift on.
each fide, fo that in tacking when the wind was near ahead, we
thifted the fore part of thefe fails to the weather fide, which
trinmed them ready for the other tack, by which means they pre-

" vented the fhip from falling too much off, and had good effect
upon her failing in a light breeze of wind. But when it came to-
blow frefh, the wind, -refle@ed from the mizen, thook the driver
fo much that we took it in when failing clofe by the wind,. and
when we rigged in the boom, it lay fnug fore and aft on one fide;
ftopp’d to the rail, and was much more out of the way thana
cumberfome heavy yard, which is often ufed far a driver boom,
and which, lying acrofs, is inconvenient, and holds wind when
the fhip is failing clofe. hauled, and can only ferve to fet the fail ta
advantage, when failing with the wind quartering, or before it.
But I muft own the late improvement of the long boom mizen,

. greatly furpafies the driver failing upon a wind.

on tiing 1IN f2iling any thing from the wind, to right before it, we eafily
large ;v_itg fhifted our driver boom ta different parts of the ftern, and by the
 manylalle. ) eel ropes at the heavieft end within board, trimmed it.as the wind
required, fo as to make the driver and water-fail ftand as fair and as
far, or farther, out from the fhip, as could be done by a yard

acrofs for a boom, as abovementioned. We fet topgallant ftuddin

fails, without troublefome and comberfome. booms on the topfai
yards, by having thimbles fixed at. the outer end of the topmaft
ftudding fail yards, we kept the tacks reeved and both ends made

_faft to the inner yard-arm, fo that they could be come at from the
topfail yard-arm to bend the tack and haul it out, which fpread
the fails and made them ftand. very well, and thewed with the dri-
ver and water-fail as in plate the 1ft, where the fhip is reprefented
failing with all fails fet, with. the wind quartering. But I muft
own we were obliged to- ftop the inner yard-arm of the topmaft

ftudding
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fudding fail, with the outer ga‘ket of the topfail yard-arm, when
the fail was fet abaft the topfail, to prevent the outer yard-arm
from flying forward.
It is faid that we have fhips that will bear and carry fail {o as to
get to windward, or keep clear of a l:e-thore, as long as canvafs
will ftand. In fuch a cafe fafety muft often depend upon the fails,
- therefore the method of making them thould have all the ftrength ;15 now
that can be given to prevent their fplitting in times of danger. firengthen
I'T would contribute greatly to make canvafs ftand a ftorm, and maging, "
wear much longer, if the fails were made with roband, grommet,
and point holes, in the middle of every feam, and ahout half an
inch lower down in the fail, than thofe holes that are found
neceffary to be between the feams, and which fall in the fingle
part of the canvafs. By this method the greateft ftrain will be
upon the feams, which are the ftrongeft parts of a fail, and will
bear a greater ftrefs than they will by the prefent practife of making
all the above holes in the fingle part of the canvafs, clear of the
feams, which is done to avoid as 1 fuppofe, cutting and fewing
through fo many folds of canvafs; for there is now made about the
fame quantity of holes as I would wifth to recommend here, that
is, a hole in each feam and one midway between, which is enough
for any fail, and for the fail that reefs by the foot, a point hole in
each feam is found fufficient.
I nave tried to manage the fails in a crufing vefiel, and in cod-
fmacks when fithing, with robands and points in the feamed parts
of the fails only, in order to reef and.unreef them with more ex-
pedition, and lay the more ftre(s where the principal ftrength of
the fails lay, but found from experience that it requires robands
and points in the middle part of each cloth, to confine the fails
cleverly to the yards and gaffs ; therefore the holes that are made
in the fingle part of the canvafs ought to be a little higher up in
the fail, that the principal ftrefs may be upon the feams which I
reckon is about three times as ftrong as the fingle. part of the can-
vafs. When the fail is feam-pricked, as all the foul weather fails
ought to be, in a zi;zag or ferpentine manner, as foon as they are
ftretched a little by wear, if the fails are not confined to the yard,
ftays and gaffs, more by the feamed part of the fail than by the
fingle canvafs, the weight of the feams will contribute to {plit and
wear out the fingle canvafs much fooner, efpecially when the fails
flap hard in gales of wind, or when obliged to carry fail in little
_ wind with a great rolling fea.
. INsTEAD
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InsTEAD of cutting thefe holes through fo masy folds of cam-
vafs at random with a knife; I take the liberty to rccommend to
have a round hollow tool or gouge with a mallet, and a block

- wpon the knees, for the purpofe aof cutting the holes mose re-

Ropes a-
bove fix
inches to
be cable
aid.

gular. But itis in this as in other propoftd improvements. It ig
difficult to.get people out of the common practice, and fome
tradefmen have fuch contracted notions, and not athamed to fay it,
that the ftrength of work is thed:cay of trade. But inall things
belonging to. fhipping encourages trade in general amongft us.
And I would have all well paid for ufeful improvements. :

—————— NPy -

On RIGGING and ROPES.

" x TE fhould avoid all unneceffary rigging, as well as blocks,

for every thing that the wind blows upon, about a fhip,
which does not ftand in the place of direction with the fails, is2
hindrance to the fhip’s failing upon a wind, therefore the running
rigging fhould not go double, where fingle wiil anfwer the purpofe.
The clofe net-work with bobs, which I have feen hanging under
the fore part of fhips’ tops is ufelefs tophamper and crow fect
there, and in my opinion, does more harm than good.

I wouLD advife to have all ropes above fix inches round, to be
cable (or double) laid, that is with nine ftrands, inftead of three,
with the fame number of yarns; for reafon as well as experience
teaches us, that in all fingle or fhroud-laid ropes with three ftrands
only, and above fix inches round, the out-fide yarns in each
ftrand are ftrained in making the rope hard enough, by being
worm’d or twifted round at {o great a diftance from the centre,
that the yarns about the middle of the ftrands are by that means
made to be flack, fo that before they come to bear a flrain, the
outfide yarns muft be broke. That this is a fact may be preceived
when opening a ftrand of a large fhroud-laid rope; onc fees there
the infide yarns are drawn up flack when the outlide yarns are worn
out and broke; for which reafon I would recommend the ftanding
rigging, above fix inches, to be cable-laid, with the fame quantity
of yarns, which will be ftronger than the {hroud-laid rope, in pro-
portion, as all the yarns lie in a ftraighter direction with the length
of the rope, confequently, they all bear the more equally a part of
the ftrain, ‘

I uave



Hints for Eye-bolt Chains, for ftanding Rigging.

I mave tried the ftrength of a2 number of threads together,
made faft to a icale beam, 1ft, laid in a ftraight direGtion, without
any twift, like to a felvage; 2d, the fame number moderately
twifted; 3d, an-equal quantity twifted more, and I found from
repeated experiments, that thofe with the moderate twift, bore the
greateft weight before they broke, and that a number of threads
joined to gether will not bear a proportional weight to one of them
fingly, that is, ten threads comes a great way fhort of bearing ten
times the weight that one thread bore fingly, and hence I conclude,
the cafe is the fame with a rope and one of its yarns.

e ]

Hints for Supporting Ships Mafts with Eye-bolt Chains, inftead
of Hemp-rope for the ftanding Rigging.

HE very great ftrain I have feen eye-bolts bear on board
thips, makes me  think that their mafts may be fupported
by eye-bolt chains to great advantage, inftead of rope which is
now grown very dear in propertion to iron. :
ExPEREMENTSs might be eafily tried to confirm or, confute this
opinion, by taking, fuppofe three fathoms of fhrowd rope, and
make three fathoms ot eye-bolt chain, made of fuch tough iron
as the whale harpoons are made from the fame weight as the rope,
fuppofe the links of the chain to be two or three feet long, ac-
cording to the fize of the fhip, the longer they are made, the
lighter the (hrowds and ftays will be, bend them together and try
with fufficient power, which ftretches moft and breaks firft the
rope or the chain.
Ir the chain gains the preference in lightnefs and ftrength
. without ftretching, I would recommend an iron plate, {uppofe
half an inch thick, or more according to the fize of the thip, to
be worked together fo as to lie fair and flat, juft broad enough te
cover exactly the upper four fquare part of the threftle-trees that
exactly fit the maft heads, with four holes to be bolted there,
and long enough to be bent downwards on each fide pointing to
the dead eyes below, with holes big-enough that the upper link
of each fhrowd may be hooked to and moufed, and one hole on
cach fide above them at the fore parts of the plates for long links
for the collars of the ftays to be hooked to and moufed, as reprefented
"in plate 12th, drawn from a mocﬁl which I got made, and rigicd
: ' er
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her lower mafts with wire links and thread lanyards, fet up the
throwds and ftays to their proper tightnefs, for the opinion of
profcilional men, who allowed that fhip’s iron futtock plates would
wear them out, and no doubt but a fct of this ftanding rigging
would do the fame, if it was found from fair trial to anf{wer its
purpofe.” And as to preventer and ftay-fail-ftays they may be-of
rope and go under thefe ftays as ufual.

Thefe hints I cannot help thinking deferve the confideratiom of
profefiional gentlcmen that have power in our incomparible Royal
Navy, where fuch experiments fhould be firft tried to bring them -
into ufe, for I reckon they would be proof againft the fire of ‘fmall
fhot, and if broke by large fhot, having fpare effes made for links,
the damage might be foon repaired, and might be contrived to
make them conduors of lighting from the maft heads into the
water alongfide. _

If this hint ever meets with approbation powerful enough to givea
fair trial, I would recommend to prevent the iron links from ruft-
ing, and feeling too cold in very cold weather for the hands going
up and down the throwds ; to have the links well tarred and ferved
over with {punyarn, or fowed over with tanned horfe-hide, &c.

Onx STOWING anxp TRIMMING a SHIP.

SHIP’s failing, fteering, ftaying and waring, and being lively
and comparatively eafy at fea in a ftorm, in my opinion,
depends greatly on the cargo, ballaft, or other materials being pro-
perly ftowed according to their weight and bulk, and the pro-
portional dimenfions of the fhip, which may be made too

- crank, or-too fliff, to pafs on the ocean with fafety. Thefe things

render this branch of knowledge of fuch confequence, that rules
for it ought to be endeavoured aftcr, if, but to prevent, as much
as poflible, the danger of a fhip overfetting at fea, or being
fo labourfome as to roll away her mafts, &c. by being im-
properly ftowed, which is often the cafe, which appears to me
to be one of the moft difficult and effential matters that con-
cerns the management of fhips, therefore deferves proper
encouragement for learned men of {cience to endeavour, to
account for from fixed principles, and to give reafons, why
thips, or the fame fhip, may be thus differently affected by ftowage,

- fo
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f 25 to inftru& feamen in this moft important point of duty, be-
caufe, fuccefs as well as fafety, may greatly depend upoh it; for
it is known that our government has had two thips of war built
by the fame fet of moulds, fitted in the fume manner, and with
the fame materials, as near as poffible, yct one thip anfwered much
better than the other. This can only proceed from different ma-
mnagement, which induces me, (failor-like), not to halt before I
find my felf quite lamed, but to puth forward, at all hazard, to
endeavour to explain what I know, from experience and obferva-
tion ; which I hope will be found of fome fervice, if it only in-
duces others more capable, to confider and treat this moft im-
portant fubje&, with that attention, and to that extent, it de-
ferves.

WHEN a fhip is new, it is prudent to confult the builder, who
may be fuppofed beft acquainted with the fhip of his own plan-
ning, and moft likely to judge what her properties will be, to advife
how the cargo or materials, according to the nature of them,
ought to be difpofed of to advantage, {o as to put her in the beft
failing trim; but I would recommend trials at every favourable
opportunity afterwards, to find out or to confirm which is the beft
trim of a fhip for failing ; as experience is the only guide, when
fcience does not point it out.

I was in a fine fhip which did not fail to expetation, and the
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Experi-

fault was always laid on her not being ftowed to fwim at her pro- ence * the

pofed trim, which was fo much by the ftern, that a full part com-

the cargo fo as to bring her to -that defigned trim, but when the
experiment came to be tried, to fwim her more upon an even keel,
fo as to keep the too full part more out of the water, the thip then
failed much better. I have been cruifing in concert with a fhip
that we out-failed every way, but by their taking their anchors
from her bows and ftowing them abaft the bits, it gave her fuch
advantage that fhe out-failed us after that, both by the wind and
large.  Being appointed from our Pilot’s Committee with
Mr. Bryan Blundell, Merchant, who had been a great and fuccefs-
“ful fhallop-racer in the Weft Indies, to go with two of our Pilot
floops and Pilots to furvey our neighbouring ports, to fix rules to
examine our Pilots bj; the floop we happened to be in was the
worft failor of the two : Mr. Blundell faid he would make her fail
better than the other without meddling with the maft, fils, or
sigging, or trimming her more by the head or ftern, which he did

by

only me-
1 N .~ thod for
ing into the water aft near hcr loaded mark, prevented her ftowing finding a
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by getting the Pilots to move the heavieft loofe materials from fore

.and aft into the main body amidthips, which anfwered the defigned

purpofe, and made her beat the other floop as much as they beat
us before. I wasin a common merchant fhip deep loaded with
lime-ftone amidthips from Lifbon to the Weitern Iflands, where
we found her a match in failing with one of our Lifbon Packets,
which are bhuilt for failing only; but we were very leaky at the
fame time, which, I reckon, was owing to her bottom being
fagged downwards amidfthips by the weight of the ftone lying
there. And I was told of a niafter of a vefiel that carricd iron-ore,
who' ufed to fay, ¢ when we are loadcd writh iron-ore we beat every
body, but when not loaded with iron-ore every thing beats us,”
which tends greatly to confirm the advantages of curved bottoms,
as well as heavy materials flowed towards, the main body, for fail-
ing faft. But care muft be taken not to fagg down their bottoms
too much to open their buts, as mentioned page 135.

Suips muft differ in their form and proportional dimenfions,
and to make them anfwer their different purpofes, they will re-

gure dif- quire different management, in the ftowage, which ought not to
crentma- he left to mere chance, or done at random, as goods or materials

nagement

in lowing happen to come to hand, which is too often the caufe that fuch im-

proper ftowage makes thips unfit for fea, therefore the ftowage
thould be confidered, planned, and contrived according to the
properties of the thip, which, if they are not known, fhould
be enquired after. If fhe is narrow and high-built in proportion,
fo that {he will not fhift herfclf without a great weight n the hold,
it is a certain fign fuch a fhip will require a great part of heavy
goods, ballaft, or materials laid low in the hold, to make her ftiff
enough to bear fufficient fail, without being in danger of over-
fetting. But if a fhip be built broad and low, in proporticn, fo
that fhe is ftiff and will fupport herfelf without any weight in the
hold, fuch a fhip will require heavy goods, ballaft, or materials
ftowed higher up, to prevent her from being too ftiff, and labour-
fome at fea, fo as to endanger her mafts bcing rolled away, and
the hull worked loofe; and made leakys,.

I spzak from experience, having been in fhips of both ex-
tremes; fome too crank, and othurs too {tiff and labourfome at fea;
and I have been in company with a thip fo ftowed, as to be fo
crank as proved fatal to her and her crew ; which laft is the moft
dangerous of the two extremes.

THE
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Tue fas I related from experience, page 30, fhew that there,,
muft be 2 medium from the beft proportioned breadth of a fhip, diumtobe
according to her defigned trade, and which thould be endeavoured &j'epour
after, that the may be fo ftowed as to prove ncither too crank nor
too ftiff, and which is fuch as to admit the fhip to yield or kee! to
her fails, when the mafts are in danger of being carried away by
being overprefled : for that fhip is fufficiently ftift for any puipofe,
that will bear to carry away her mafts before (he will overfet. If
this trim could be hit upon, by any rules for the conftruion and
ftowing of thips, it would be of great advantage to make them
pafs through the ocean with more eafe, and conicquently, lefs da-
mage, for the over-ftiff thip, when prefled hard with fail, ftrains
every thing imperceptibly to a dangerous degree, and to guard

“againft her mafts being carried away, obliges to keep a conftant
looking up, to fec how much they bend, which cannot be fo much
attended to, as when the thip heels in proportion as fhe is over-
prefled, which gives the fureft warning to take in the fail in pro-
per time. ~

In order to help a fhip’s failing, that the thould be lively and Theweich
eafy in her pitching, and ’fcending motions, it thould be contrived it part
by the ftowage, that the principal and weighteft part of the cargo, go, orma-
or materials, (hould lie as near the main body ofP the thip, and as f,f,’;?,‘:’to )

far from the extreme ends, fore and aft, as things will admit of. lic in the
For it thould be confidered, that the roomy part of our fhips, ot 33{
length-ways, forms a {weep or curve, near four times as long as

they are broad, therefore, thofe roomy parts at, and above the
water’s edge, which are made by a full harping, and a broad tran-
fom to fupport the thip fteady, and keep her from plunging into
the fea, and alfo by the entrance and the run of the fhip, having

little or no bearing body under, for the preflure of the water to
fupport them, of courfe, thould not be ftowed with heavy goods

or materials, but all the neceffary vacancies, broken ftowage, or
light goods, fhould be at thefe extreme ends fore and aft; and in

roportion, as they are kept lighter by the ftowage, the (hip will

’ ge more lively to fall and rife eafy in great feas, and this will con-

tribute greatly to her working, and failing, and to preferve her

from ftraining and hogging, for which reafon I think it a wrong
practice to leave fuch a large vacancy in the main hatchway, as is
ufual to coil and work the cables, which ought to be in the fore

or aiter hatch-way, that the principal weight may be more eafily
fowed in the main body of the fhip, above the flatteft and loweft

~ floorings,
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floorings, where the preflure of the water ats the more to fupport
it, as mentioned page 10, on the preflure of water.

e et

On the Centre of Cavity, Gravity, and Motion of a Ship.

HE SE are fundamental points which certainly exift in 2
fhip; and her trim, as laft mentioned, depends upon their
places, but fo little are they underftoed, as I have been told, that a
great fea officer was heard to fay, when his fhip was labouring
hard in a rough fea, how fhould the but roll when fhe had fo
much tophamper ? which was afcribing the effe&t to a wrong caufe,
and is what will be often the cafe till the fundamental principles
are known; I am therefore emboldened to endeavour to communi~
€ate what I have learned of thefe difficult points, hoping an ablee
n, will fome time undertake to amend and make up my defeés,
in the knowledge of thefe points, fo that they may become ufeful
to. feamanthip.
THE centre of cavity of a fhip, is a point in the middle of the
«on e hold, or hollow part of the hull, which fupports her loading and
eavity, her materials, but it is in reality the cavity, or the centre of the
bearing part of the fhips’ body, that is immerfed in the water,
that adts to fuppport her in all the different fituations, and motions
a fhip is fubje& to, which occafions this centre of the cavity im-
merfed, to be always fhifting its place; as the different parts of
the fhip’s hull happen to be in the water, it maves from
being about the midthip, when the thip {wims upright and upon
an even keel, to forward or aft, as the fhip is trimm’d more by the
head or ftern, and from one fide ta the other, in proportion as the
thip is made to heel. -
THE centre of gravity of a fhip, is a place fome where in her,,
And cen- where the wheight of the whole fhip, cargo and materials, in and
re of gra- . . . . . .
vity. = about her is brought to'a point: when the fhip fwims upright and
upon an even keel, it is fome where in a middle line of direGtion
from the ftem to the fternpoft, where another line would crofs it
about the midfhip frame, from eone fide to the .other, and if the
fhip could be fufpended in air on this point, fhe would remain
there in whatever pofition fhe was put into,
BuT the centre of gravity of a fhip, is. always liable to alter its
place, higher or lower, more forward or aft, on one fide or the
other,
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ether, according to the ftrefs or weight that happens to be laid
upon the different parts of the fhip or her materials, not only by
the management of the ftowage, but by the power and preflure of
the waves and wind.

THE centre of gravity of a fhip, as in other heavy bodies, has .o, =,
always a,tendency to defcend to wards the center of our globe, mip over-
whether. the fhip is on fhore or afloat, if it is not prevented from &%, }3;
falling by the bafe or bottom, that fpreads without this point to ports her
fupport it. For whenever it happens- that a thip is laid on fhore, {;;’3‘;'“
and heels fo much that the centre of gravity over hangs that part
of the fhip’s bilge, upon the ground, that ought to fupport it,
the thip will be fure to tumble over, if not prevented by fome
means. And when a fhip is afloat, if ever fhe heels fo much,
that the centre of gravity goes farther over to one fide than the
centre of cavity, or the middle of the bearing part of the thip’s
body then immerfed in the water, the fhip .will overfet; but
whilft the centre of cavity immerfed,- goes fafter and farther over
to the thip’s fide, in her motions, fo as to keep without the per-
pendicular of the centre of gravity, the fhip will be fupported
from overfetting, and the water will a& upon the centre of cavity
immerfed, in proportion to its diftance without the centre of gravity,
with more or lefs power, to bring the fhip upright again, as foon
as the force of the wind or waves ceafes, or the power or weight
is taken off or fhifted, that occafioned the fhip to hecl or turn on
one fide. And it is well known from the experience of heaving -
thips down, that according to their proportional dimenfions they
require different management ; thofe built low and broad requiring
fo great power as to endanger the maft, (which is the lever, and
on which the great ftrain lies,) owing to the centre of cavity im-
merfed, (which s the prop that the veflel turns upon on this oc-
cafion,) lying fo far without the centre of gravity; and this it is
which caufes fo great a ftrain on all the materials ufed to raife the
centre of gravity, to heave the keel out: and if built hizh and
narrow, by reafon of the centre of gravity foon overhanging the
centre of cavity immerfed, a fhip requires relieving tackles to be
fixed fo, as to eafe her down, and prevent her overfctting, and to
raife her upright again: fo that the pofition of the centre of cavity
with rifpect to the centre of gravity, is what regulates all the
motions of fhips, when afloat.

Tuke centre of motion of a thip, depends upon the places of
the centre of cavity and gravity, as laft mentioned, and as they.

alter,
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On thealter, the centre of motion fhifts its place, but in fhips, as in
ot other heavy bodies in motion, this point always endeavours to be
at the fame place with the centre of gravity, and it is really fo,
when the centre of gravity is above the furface of the water, and
the fhip is afloat; but when the centre of. gravity is below the
furface of the water, and the water {mooth, then the centre of
motion is at the water’s edge, which I found by experiments
which I made with models of fhips, about three feet long, in a
trough of water. .
" I FirsT tried a model that was made exat from a draft well
Experi-  defigned for a faft failing thip, with a rounding bottom, as has been
models of recommended ; it was quite light, and had only a mainmaft in; to
thips to heel her by, the {wam upright, and drew three inches water aft,
their cen- and two forward ; I then ftuck pins in, at the water’s edge, in the
terofmo- middle of the ftem and fternpoft, then heel'd her gunnels in, by
the mainmaft head, which cauled the pins in the ftem and ftern-
poft to rife out of the water, and form the {weep upwards, and
_1ade it evident the centre of motion was higher up: then I tried
where her centre of gravity was, by fufpending her in air, between
two pointed irons, in the middle of the ftem and fternpoft, and
found it about an inch and an half above the pins, at the water’s
edge, and found the points of fufpenfion on each fide, about the
fame height above water amidthips: I ftuck pins in thefe four
goints, pointing to the centre of gravity in the hold, and I found
y repeated trials, that thefe upper pins or points, were the axis or
the centre of motion that the turn’d upon ; when making her heel
and roll, thofe upper pins in the ftem and fternpoft had little or
no motion, whilft thofe pins at the water’s edge, rofe out of the
water as the moved from fide to fide; and when fhe was made to
pitch and ’fcend, by prefling her down fore and aft, thofe pins on
each fide amidthips, feemed to have little or no- motion, whilft I
confined them as fteady as poffible to a point. .

I LoADED the fame model with lead, till the drew four inches
and a quarter water fore and aft, and there ftuck in pins at the
waters’s edge, in the ftem and fternpoft, and found the centre of
gravity, two inches and a quarter below thefe pins; then heeling
her in the water, gunnel in, each way as before, I found the pins
in the ftem and fternpoft, to continue at the furface of the water.
I raifed the lead higher up in the hold, till I found the centre of
gravity at the water’s edge, then heeling her in the water as before,
found the centre of motion at the fame place. I raifed the lead

' fill
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fHll higher, till the centre of gravity was about half an inch above
the pins, at the water’s edge, then the model would juft bear her-
felf from overfetting. In this trial the centre of motion was at the
fame place with the centre of gravity, about half an inch above the
furface of the water. : ‘

I TrIED 2 model of a high full built fhip, that was rigged,
and had guns upon deck, fo that the would juft fupport herfelf
" from overfetting, the drew five inches water forward, and fix
inches and a half aft. I ftuck pins in the middle of the ftem and
fternpoft at the water’s edge as before, and found the centre of
gravity fore and aft, an inch and a half above thefe pins at the
water’s edge. . I there put in pins, and tried by heeling her in
water as above, and found at thefe upper pins was the centre of
motion, or-axis that the turned upon, which will always be the
cafe, when the centre of gtavity is above the furface of the water.
An inftance of a thip launched, agreed with and confirmed the
above experiments.

A MERCHANT fhip built with a high and ornamented top,
apon a fharp bottom, iaving her lower mafts in, and rigged when

The cen-
ter of moe-

dhe was launched, and, as is common at fuch times, having a great tion

many people upon deck, all thefe raifed the centre of gravity fo

bottom, when the came into the water, that it would not fupport
her upright, but fhe fallied and laid down on one fide, with the
black ftrake above the bends amidfhips in the water, this frightened
the people upon deck, and all getting upon the upper fide, fhe
then fallied and rolled over as low the other way, and the people
as before fhifted themfelves to the contrary fide, which made her
keep conftantly thus fallying] whilft they towed her*with boats
about half a mile, and got to one of our dock quays, where the
people gladly got out of her. '

SuEe was launched without her rudder, and I had the oppor-
tunity of ftanding near her, and obferved a boat under her ftern
that was held by a man with the boats ftem clofe to a rudder-band,
about three feet above the water’s edge, which rudder-band I per-
ceived to have little or no motion, but was the axis of the centre
of gravity, and motion, that the turned upon, while the was fally-
ing or rolling, with her upper works in the water, which I
reckoned was as high above the water, as the keel was under water
amidthips, when the fhip was upright.

I CAvusEs

thewn by
e

- high, and the centre of cavity immerfed lay fo low in her fharp Lau

nching
a fhip.
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Causes and effe@ts are beft difcovered from experience and ob-
fervation, and from thefe we muft find out true principles. This
thip’s th.rp bottom in the water, when the was upright, made toe
fmall a bafe, and the centre of cavity lay too low to fupport her up-
right, with the centre of gravity lyiug fo high above water, that it
made her fally or liec down on one fide, till that brought a broader
bafe into the water, and the centre of cavity (then immerfed) was
higher up, and farther over, and without the centre of gravity, fo
that the centre of cavity then immerfed, became as a prop, to

fupport the fhip from going lower, as fhe fallied each way, and in

this cafe, the centre of cavity was the centre of motion, that fhe
turned upon, when her fide was laid down ; for all the weight and
poweér that was without the centre of cavity atted as a lever, the
fame as when thips are hove down kel out, which lifted the centre
of gravity a little, as fhe fallied, which foon preponderated again,
Thecen- and the people always moving over to the upper fide, accounts for
:ﬁ:f:n‘;" this thip’s fallying in this manner. .
motion THis thip’s behaviour, and the above experiments, in my opinion,
areatthe make it evident, that the centre of motion of a thip, is at the centre
placein  of gravity, and according to the form and proportional dimentions of
great feas, . . . .
and 2 the thip, and her centre of gravity being higher up or lower down, the

H b - . . - .
fhips be-_ different properties or behaviour of fhips may be accounted for. From

depends the conftruction of the above thip, when loaded with refined falt, -

place. that that juft filled her, the centre of gravity heing then at a great height,
the report of her performance at fea was that {he anfivered very
well, and was remarkably eafy in her rolling motion, in great feas,
though the fpectators, at her launching, exprefled themfelves, that

they would be loath to go in her to fea, on accout of her rolling.
IT is 2 known property of all heavy bodies, forced into quick
Heay Motion through air, or water, that they turn npon their centre of
bodies  gravity as their centre of motion. I have feen a bomb fhell turn
fwitt mo- Tound in the air, by the centre of gravity being near the middle :
tion upon and where the centre of gravity lies near one end, that heavieft end
tre of gra- Will go foremoft in all directions, upwards, as well as downwards,
{',‘,.'if,;“d as may be feen in fkyrockets, and arrows fhot from bows ; an arrow
their hea- {hot with the light end upwards, immediatcly turns upon its centre
foremon of gravity for its centre of motion. The fame caufes produce the
fame effects upon thips, when by high mountainous flzeep waves

they are toffed up and down, with a violent quick motion.

It muft be allowed that there is a point in a thip which may be

called the centre of motion, and which fhe turns upon, con-
’ "~ fequently
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fequently it has lefs ‘motion than any other part of the fhip, when
rolling, pitching, ’fcending, or in any other motion a fhip is fubje&
to, in great feas, when its place is then at the centre of gravity,
which lying higher, or lower, according to the form and dimentions
of the z\ip,contributes- to make her comparatively eafy, or uneafy
and very labourfome, in high waves.

Supposk that in a well proportioned fhip for carrying cargoes in Reafons
general, when loaded, the centre of gravity and motion were even well pro-
with the furface of the water, this would make her remarkably }}3;“;’;‘;‘
eafy.in her rolling in great feas. And again, fuppofe the faid fhip be eafyor
without dennage, to be loaded with lead, whicfx- is eleven times "
heavier than its bulk of water ; -in a fmooth fea, this might feem
a benefit by making her extraordinary ftiff upon a wind, and what
little the was made to. heel to her fail, would turn upon the centre
of motion at the water's edge, but if fhe fhould meet with great
feas, fo that the muft rife and fall, in proportion to the height and
quicknefs of the waves, that would give liberty for the centre of
motion to act with its natural tendency to the centre of gravity,
which by this ftowage would be laid fo low that the fhip would roll
away her maftsy and be in danger of foundering, by working hes
hull to pieces.

For a further confirmation of the above opinion, I examined The pro-
into the properties of -a collier cat, of about five hundred tons Petics of

; " . N . . a collier
- ‘burden, that carried her loading of Riga timber, without any cat, load-

ballaft in the hold, who had about a ninth part of her cargo upon f,':n;'e‘:’
deck and on the quarters, and was fufficiently ftiff, and remarkably
eafy in her rolling, in great feas, compared to what the was, when
loaden with Newcaftle coal, though: fhe carried herfelf full of
them, yet fthe was then remarkably labourfome in her rolling.
And this difference may be accounted for, from the above princi-
“ples, for when this fhip was loaded with Riga timber, which is
lighter than its bulk of water, it was computed, that about a third
part of her cargo lay above the water’s edge, at her loaded mark,
which would bring the centre of gravity and motion as high as the
furface of the water, when fhe drew about fixteen feet amidthips ;
from thence to: the upper past of the rigging at the main-top-
-gallant-maft-head, meafured 108 feet, which is fome what lefs
than feven eighth parts of the whole, above water ;- and above the
centre of motion ;. and is more than one eighth part under water,
and below the centre of motion. And what made her fufficiently
&iff, was, her extraordinary breadth, and the tight free board,. or

12 upper

L}
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upper works, above the loaded 1nark, that {upported the centre of
gravity fo high, and that occafioned her to be fo remarkably eafy
in her rolling, as the water and the waves acted at the leaft
diftance, and with the leaft power poflible, above the centre of
. motion, on that fmall part of her hull above her loaded mark, to
move, and give any degree of violent rolling motion, to fo large a
part of her body, that was under water, and below the centre of
gravity and motion; for what her keel was made to move fide
ways, her top-gallant-maft-head had a little lefs than feven times
more to move in the fame time, therefore her rolling motion muft
be much lefs, and eafier in great feas, than it would be, if fhe
was loaded with coal, which is heavier than its bulk of water,.
and would make the centre of gravity and motion lie fo much:
lower down in the hold, fuppofe four feet below her loaded mark.
when fthe drew fixteen feet water. In this cafe, the water is per-

petually a&ting with an additional power, on that four feet of the

cavity of the fhips hull, that is immerfed above the centre of
gravity, to fupport the fhip, and make her fo much ftiffer, to
carry more fail upon a wind with an upright fide, in fmooth water,,
as before mentioned. And the fame caufe will make her more

labourfome in great feas, when fhe comes to be lifted up, with a.
fwift motion, from the bottom to the top of a high fteep moun-

tainous wave, that may break in upon deck at the fame time, as.
reprefented, plate the 6th, on fhips lying to. The afcending fide

of the waves in this cafe a&ts, with an additional power, to turm
the thip bodily more on her lee fide, in proportion as. the center of”
gravity and motion lic lower, than when loaded with timber, and.
at the fame time like other heavy bodies in motion upwards,,
fhe has a great tendency to turn her buttom more up, as the centre.
of gravity lies lower, as mentioned page 67. And in propertion,.
as thefe combin’d caufes have turn’d the thips weather fide up, at
the top of the wave, which then leaves the weather fide, with.
more of the bottom lower down, without water to fupport it,,
which mutft naturally fall on the defending fide of the wave, they
now a& on the lee fide of the fhip, to turn and plunge the weather
fide deep into the hollow of the next wave, which will a& as.
before, to give the thip more violent rolling motions, according to-
her breadth, and the height the waves have to aét upon the fhip’s:
hull, above the centre of gravity, and motion, which now lies a

little lefs then a tenth part, from the keel to the top-gallant-maft-.
head, fo that for every foot her keel is made to move by the abave

powers,
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powers, fideways, the maft head has nine feet to meve, in the
fame time, inftead of feven with a flower motion, which was the
cafe when fhe was loaded with timber, and this I hope will be
underftood to account for the difference, why fhe is more labour- '
fome when loaded with coals than with timber. And fuppofe this 1¢ So%

fequence

thip was to be loaded to the fame draft of water, without any of load-
dennage in the bottom with lead, which is eleven times heavier i
than its bulk of water, which might bring the centre of gravity dunnage.
and motion eighth feet below the water’s edge, and within eighth
feet of the lower part of the keel, which is lefs than a fifteenth
part from the keel to the top-gallant-maft-head, in fuch a trim it
1s well known from experience, that in a ftorm, the above men-
tioned caufes would a& with fo much more power, to give her
more quick, violent moving, rolling motion, and for every fooe
her keel was made to move fideways, the maft head would have
to move fourteen feet in the fame time, which would be fure to
make her roll away her mafts, in the firft place, and after that,
become fo. much more labourfome, for want of them, as to be in.
great danger of foundering, by working loofe the hull.

I HorE what has been faid on this important fubje&, makes the
principles underftood, how fhips a&, and how they are aéted upon,.
by thofe natural caufes above mentioned, and the neceffity there is:
to try every expedient, that may prevent the lofs and damage oc-
cafioned by the thips being too crank or too ftiff; for I am con-
vinced from experience and obfervation, that it is not the thape of
the thip’s bottom, that makes her eafy or uneafy in her rolling.
motion, as is commonly believed, but it is the centre of gravity
. lying higher or lower, according to the breadth and height of the
veflel, the water acts with more or lefs power; and that makes
narrow built thips fitteft to carry heavy cargoes, with the leaft ex-
pence of dennage, whereas for light bulky cargoes, broad fhips
will anfwer beft. The above mentioned fhip was much eafier in Experi-
her rolling motion, when loaded with timber, than with coals, fomeery

which was a certain fign that her deck lay too low, for her breadth, 23'?:;3;:
to carry that cargo with eafe in great feas; and by account, fhe ner bent
was ftiff enough when quite light, to bear fail to go any where, tim by

and only took 1n ballaft, to make her fail better by the wind, {0 ferent dev
_thar it is evident, that this, as well as every other fhip, has a§eof

eertain trim, which to them, is the fafeft, eafieft, and beft. And

when this beft trim for fiffne(s is obferved, from experience,

hints propofed to try experiments, to get and keep them after-

wards
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wards as near that trim by ftowage as circumftances will permits
by making nice obfervations how much the fhip is made to heel
when hoifting the long-boat in and out, or in the takles a long
fide, clear of the water, which is fuppofed to be fmooth, and the
fhip quite upright, when the experiment is tried ; and the remarks
how much the fhip is made to heel, may be made by various ways,
as by water upon deck ftanding in particular places, or running
over from one fide of the deck to the other, by making marks at
the water’s edge without board, by meafuring the different heights
of the gunnels, in the broadeft part from the water’s edge, by a
plumb-line in the higheft vacancy within board, from any fixed
_thing above, and down in a vacant hatchway, or the middle of the
after part of the companion, to the cabbin deck, or bulk head of
the cabbin, or from the middle of the fore or after part of the
mizen-top upon deck, &c. and it would be well to fet down the
remarks in a log book, with the draft of water, and the fhip’s
behaviour at fea each time the experiment is tried, which in time,
by taking pains, might become of great fervice. In the above
mentioned fhip by this pratice, would be found a very fenfible
difference, by her heeling more when loaded with timber, than
with coal, as above mentioned. In cafe fhe was to load lead, or
iron, a judgment might be formed by this experiment, how the
ftowage would anfwer, fo that in this, or any other thip, where
there iad been fufficient experience, by this pracice, the ftowage
might be altered as occafion might .require, before fthe went to fea.
Where thips are too ftiff, or too big for the long boat toa be heavy
enough for this purpofe, the long boat might be filled with water,
to a certain height, each time: and in fhips of war, might be
. added to the weight of the long boat, a certain number of guns;.
by being run out on one fide clofe over to the other; and they mighs
alter her trim as experience might require, by ftowing the iron or

beavy ballaft, higher or lower, in the main body of the fhip, &c..
D ——

On getting a SHIP under Way.

T is fuppofed that the fhip is now flowed and trimmed to the
beft advantage and that every thing is ready for fea. If it be in
a tide way, and a leading wind that a fhip can ftem the tide, it

mended:  (hould be a rule, when the tide ferves, to get under way and fail

againft
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againft the flood, which gives time to get in the moorings, or the
anchor up, and ftowed away at pleafure, and the fhip may be
fteered without danger in little room through a croud of fhips,
thould any be in the way, and through narrow or.fhoally channels
with a flowing tide ; by which means many dangerous rifks may
be avoided.

To prevent the difliculty that often happens in getting the To heave
anchor, when it blows frefh with a windward tide, when the tide whh the
firft fets, or make right to the windward, the cable fhould be firftof 2
hove in as it flacks, till the anchor is apeek, before the thip fwings. ward tide
end on to the tide, to bring the wind aft, that may keep the {Jmmead
thip a head of the anchor, with the cable fo tight under the bows :
and bottom, that it cannot be hove in, without breaking the fhips
theer, by putting the helm hard over, firft one way then the other;
this flacks the cable, fo that it may be hove in brifkly, for the
time the thip ftheers broad fide to the tide, from one fide of the
anchor to the other, but the thip is liable to get fo much head way
in the time of fheering, as makes her bring up with fo powerful
and fudden a jerk, that I have had the experience of breaking the
cable by this prattice in the Downs, which obliged us to ftay
there with a fair wind, to get our anchor again. . :

On getting under Way with a Lee Tipe.
W H E N under the neceffity of getting under way with the ..

wind and tide in the fame direction, and fhips or fhoals lie thod of

near right a ftern, dangeroufly, in the way you are to go; in fuch f,,';’ctffg;

a fituation, or any other that happens to be dangerous, I would re- made

commend, where time would admit of it, to call every capable "™

officer to look about with attention, where the danger lies, to con-
fider and confult what is beft to be done, and what can be expected
for the fhip to do, on the occafion, and efpecially if there be but
little wind ; fuppofe it to blow at the rate of fix miles an hour,
which, at an anchor, will feem a commanding breeze ; but it
thould be confidered, that if the tide runs at three miles an hour,
when the fhip is under way fhe will loofe one half of the wind’s
wer, which may hinder her from performing what -may be ex-

pected from the moft dexterous management. And after the opi- To con-

pions are hcard, the intended method of proceeding, thould be g‘;,‘;c;';;o,
made




72 On Tue HEL M.
neceffary, made known, that none through ignorance may hinder, but that

Occaton® all may know how to help to put the defign in praice, whether
wended. the fhip is to be fhot a-head, or backed a-ftern of the danger.
This might contribute greatly to prevent lofs or damage, frequently
caufed by weighing the anchor, and proceeding without thought
of the difficulties shat attend getfing a fhip fafely under way, in
narrow or crowded places. Making a ftern board is frequently
neceflary, and the beft management depends greatly on the order-
ing of the helm, the effe@s of which, on thefe occafions, I fhall

endeavour to explain. g

O Ta¢ HE L M.

HAT we call the helm is the tiller, that turns the ruddes
on each fide of the afterpart of the keel and fternpott, for
the water to act upon, as the management of the fhip may require;
and as fhips differ in breadth abaft, fo fhould the tiller in its
length ; that is, thetiller {hould be juft long enough to reach clofe
over to each fide, when the rudder ftands at an angle of thirty
three’ degrees, or bears three points of the campafs from the di-
rection of the keel, which is generally allowed to anfwer beft, as I
have before obferved and proved by experiment, page 48, where I
have already noticed the abfurdity and ufeleflnefs of putting the
helm too far over, and that the rudder ought not to traverfe to lefs
than thirty three degrees, though in many it was found not to
traverfe more than thirty, and even twenty eight degrees,) that
none of its utmoft power might be loft, becaufe it is often wanted
on the moft important occafions, when fafety may depend upon
it ]

.MovinG the helm can have no effe to manage a fhip but
when fhe paffes, through the water, or the water paffes by her, in
a tide or currents way, and then the water, gives equal power to

the helm, as if the thip went at that rate through the water.
WHEN the helm is amidthips, the rudder can have no effe& to
Theefe® turn the fhip either way, as it then ftands in the fame direGtion
ter upon with the keel and fternpoft : but fuppofe the helm put to ftar-
:1}:, rud- board, it turns the rudder towards the laboard fide of the fhip,
which makes the laboard fide of the rudder to refift the water,
which a&s with a power according to its velocity, or the ﬂl;ip's
ead
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theadway through the water, againft the laboard fide of the rudder,
to turn the fhip’s ftern to ftarboard, and confequently her head to
port, and the centre of this turning motion is allowed to be at the
hip’s centre of gravity, as mentioned page 18. It may eafily be
perceived, when the helm is put hard a port, how it acts from
the fame caufes to turn the fhip’s head to ftarboard, as may be
feen by looking at plate 7th, where the plane of a fhip, in three
different fituations is reprefented with the helm hard a port, which
makes it evident that when the fhip has headway the water muft
a& againtt the ftarboard fide of the rudder, in a diretion, fo as to
turn the thip’s ftern to port, or towards that fide the helm, or tiller
is put upon, and her head to ftarboard from that fide that the helm
lies, as above mentioned. )

———— e e —

On the Helm when a Ship has Sternway.

HIS deferves particular notice, the moft mafterly manage- -

I ment depending upon it, on very important occafions, as
will appear hereafter. ,

WHEN a fhip’ gets fternway through the water, the helm has
juft the contrary effet upon the fhip, to what it has when fhe has
headway ; as may be perceived by the above mentioned figures,
plate the 7th, figure 2, with the helm hard a port, when the fhip
gets fternway, the laboard fide of the rudder, in that direcion, is
the firft part of the thip that the water als againft, and it caufes
fuch a refiftance, as to have a powerful and ready effe& to turn the
thip’s ftern to ftarboard from that fide the tiller lies, and her head
to port, that is always towards that fide the tiller is put upon,
whether to ftarboard or port, which thould be ftri¢tly attended to
on all occafions, when a thip is about getting, or has got, ftern-
way through the water.

X SUPPOSE




74

The ad-

vantage of

To caft a Ship upon the Larboard Tack, and back her a fern of

Danger, as above mentioned.

UPPOSE a fhip at a fingle anchor, fituated as mentioned in

page 72, the wind and tide being both in the fame direcion,
and fhips or thoals lying near right a ftern, in the way you muft
go, and to keep clear of them, it requires to caft the fhip upon
the larboard tack, and make a ftern board. (In all thefe proceed-
ings I fpeak of a three maft thip, and the main braces leading
aft.

I)N‘ trading fhips, it requires all hands to heave up the anchor,
therefore all the neceflary fails thould be made as ready as pofiible,
the three topfails hoifted, and the yard: braced tharp up, with the
larboard braces, and the mizen hauled out, before weighing..

In this fituation, you have only to attend -the. helm, and put it-
a port, when the anchor weighs; the tide running aft, a&ts. againft
the ftarboard fide of .the.rudder, and.ia that direction, will caft
the (hip the right way; and bring the wind upon the larboard bow,
which may be kept- fo, at Eleafu‘re,x by the helm, till the fhip
begins to get fternway through the water, which thould be ftrictly
moticed, to put the helm hard-a port; or a weatlier; which puts
the -plane-of -the thipin a pofition, ds-reprefented plate the 7th,
figure three, and fuppofe, the wind on the larboard: bow, with/
the topfails aback, which will‘foon give the fhip fternway through
the water, and will-a& againft the larboard fide of-the rudder-
in that direction, and will have great power to prevent. the fhip -
from falling too faft off from'the wind; and by the anchor under the
bow, while it is heaving up, and the foretopfail'kept thivering, fhe .
will - drive, as the fhip is reprefented: plate the 3d, figure 2, by
which means it may bé fuppofed that the has drove paft, and kept
clear- of the danger, or of the thip, figure 4, and has got the
anchor up, and room to ware, and get before the wind; as re-
prefented figure 1, in the fame plate. R

“Tnus making-a ftemn board, gives,am advantage in getting un.-
derway, as above, from a fingle anchor; as-the anchor heaves up

making a eafier when the fhip goes a ftern, and at the fame time it is heavin

board.

up, it helps to keep the fhip’s head to the wind, which will con~
tinue the fternway the tonger; but hotwithftanding, all-thefe helps,
it is well known from experience, that a fhip cannot be fteered
long, ftern foremoft, under fail, fo as to keep the wind before the
beam, and then the fternway, the power of the weather helm,
and her. falling off will all ceafe.at the fame time: and the fhip
will drive broad fide through the water for a little time, as re-

y prefented
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prefented figure 2, plate the 3d, till the gets headway; -which is

a proper time to ware, as above mentioned, if the anchor is clofe up;
but when there is little room to ware, I would not with to attempt it,
(if it can be avoided) till the anchor is hove quite up, for many
thips have been run on fhore, in attempting to ware, by ftrefs of

head fail, whilft the anchor is heaving up.

To caft a Ship upon the Larboard Tack, and fhoot her by the
Wind a head of Danger.

UT let us fuppofe that from the above fituation, inftead of

-backing a ftern to clear a danger, it requires the fhip to be thot
a head, and that there is:but juft room enough, clofe by the wind,.
to clear a danger that lies in the way to leeward. As fuppofe the
thip, figure 2, plate the -ith, could not be got underway with
fafety, without fhooting a head of the fhip figure 1.. 'To proceed
with fafety from fuch a fituation, much depends on ‘the anchor

being hove brifkly up, after it is out of the ground, and having'

proper fails ready to fet to the beft advantage. ‘The three topfails
muft be hoifted and the yards tharp braced up with the larboard:
braces forward, and the ftarboard braces aft, when the anchor is.
at a long peek, fo that at weighing the anchor, you may have only
the helm to attend : putting it hard a port, the tide will a& upon:
the rudder, and the foretopfail being braced fharp up with the
larboard braces, will readily caft or-box the thip oﬂ},') the right
way, fo as to fill the after fails, when the foretopfail may foon be:
braced about, and filI'd, before fhe gets fternway, and the helm.
may keep the fhip under command, to fteer her by the wind a head
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clear of danger. But if the fhip gets fternway in cafting, the getting
helm fhould be kept hard aweather, to prevent. her from falling feraway-

too much off from the wind, and when fhe gets headway again,.
‘you fhould be very cautious how you eafe the weather helm;. with
the anchor, much below the bows, which increafes the refiftance.
forward, and may bring the thip up in the wind, {0 as to prevent
her fheoting clear of the danger, which fhould be guarded againft
by the weather helm, and head fails, as jib and fore-top-maft
ftay-fail, &c.. As foon as the fhip is fhot far enough a'head, to-
clear the danger, to lee ward, and there is but little room, a head,
it is certainly beft to bring the thip to, and drive with the helm.
a-lee, with the main and mizen topfails aback,. and the foretopfail

Ka thivering.
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fhivering, as reprefented plate the 3d, figure 2, till the anchor is
up; then take proper time to ware, as before recommended.

To caft a SHIP on the Larboard Tack, when riding in a Tide,
with the Wind two Points on the Starboard bow.

'UPPOSE a fhip riding in fmooth water in the ftream of 2
tide, with the wind two points on the ftarboard bow, and fo
near the thore on the larboard fide, that the muft be caft upan the.
larboard tack to clear the fhore. I have caft a fthip on the larboard.
tack from the above fituation, by the common method of pro-
ceeding, as mentioned in the laft cafe, having the three topfails.
hoifted, and the yards fharp braced up, with the ftarboard braces.
aft, and the larboard braces forward, with the ftarboard fore-top-
bowling well hauled, and at the anchors weighing, putting the
helm hard a port; the tide a@ing upon the rudder, and the wind

upon the fails braced in that direftion, brought the thip about,. -

with the wind on the larboard bow, before the got fternway,.
which fhould be always ftrily noticed, for in all proceedings of this.
kind, if a fhip gets fternway, before the brings. the wind right a.
head, you may be {ure that fhe will not come about the right way..
In that cafc it muft be the fureft way, dire@ly to veer away cable,.

To cat _ and bring the fhip up again, and carry out a fmall ancher,, on the:
by 2 fmall Jarboard. bow, taking in the rope, and hauling it tight, on the:

anchor.

- larboard quaster ; when the bower anchor is apeck : or you muft
. lie till the windward tide makes, to bring the wind on the larboardi
bow,. when you may get underway,. and clear the fhore..

To caft 2 SHIP on the Larboard Tack, whem riding with- the:
Wind right a head, and to ware her fhort. round, before the:
Wind in little Reom..

N this cafe, the head fiils only fhould be loof¢, viz. the forex.
top-fails hoifted, the forefail in the brails,, Braced tharp up:
with the larboard braces, the jib and’ fore-top-maft-ftay-fail fet:
with the larboard fheets flat aft, when' the anchor is apeck, and.
if there is a lec tide runaing, at weighing the. anchor, the ﬂiiei;g
ould.
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fhould be put a port, fo far as to bring the wind a little on the Cating
larboard bow, which fhould be kept fo, by fteering the thip till fae ~
the tide ceafes to run aft, which fhould be ftritly noticed by the
water along fide, then put the helm hard a ftarboard, or a lee, and
when the thip gets fternway, the water will a& very powerfully on

the ftarboard or lee fide of the rudder, in that dire@ion to turn
the fhip’s ftern to windward, whilft the wind acing at. the fame

time upon the headfails, aback, will box her round off, upon her
heel, fo as to bring the wind almoft aft, by the time the lofes her
fternway ; then the fhip will ceafe falling off, and foon get head-

way ; which fhould be attended to, and the headfails be braced about

flat, with the ftarboard braces, and the helm fhifted hard 2 port at

the fame time. .

WHEN there is no tide, but the water ftill at weighing the
anchor, the helm muft be hard a ftarboard, and as the thip gets
fternway, the water meets with fo much refiftance againft the
ftarboard fide of the rudder in that direGion, that the rudder alts
with great power to turn the fhip’s ftern round to port, and the Catting-
headfails being fet and trimmed as above mentioned, and the fore- i';.-f‘""
fails let fall with the ftarboard bowline hauled clofe forward, will
contribute to caft the fhip the right way round fo far, by the time
fhe lofes her fternway, as that you may then proceed as above di-
reCted, and may get the fhip under command of the helm to fteer
at pleafure, as fhe gets headway. The fuccefs of this cafe de-
pends greatly on heaving up the anchor britkkly. From the above
it will be eafy to know how to caft and get a thip under way upon
the ftarboard tack ;. the fame rules hold iood, only to manage the
helm and fails the contrary way to that which has been defcribed. -

ON TURNING 1o WINDWARD.

T may not be amifs here, to endeavour to explain by what

means, and upon what principles it is, that this moft noble and
ufeful machine, 4 fhip, is made to gain ground, and is brought
about from one tack to the other, againft the wind and waves,
when they are moderate.. .

IT is well known that we have fhips that will fail from fix to
pine miles an hour, upon a wind, when it blows frefh, and the
water is. fmooth, and will make their way good within fix points of

: the
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the wind, fo as to ghin to windward, in flill water, a third of
what they run by the log ; fuppofe fix miles an hour'to gain‘two
miles, or nine miles to gain three to windward, -with the fails
trimmed in that oblique or flanting direétion as is particularly de-
fcribed page 52, which certainly tends to force the thip much

‘more broadfide to leeward, than a head. For it is a-known prin-

ciple, that a fhip failing with the wind upon the beam, and the
plane of the fails trimmed to four points, or forty five degrees from
the dire@®ion of the keel, the fails at that angle tend equally to
drive the fhip broad-fide to leeward as a head; fo that a thip’s
failing and turning to windward as above mentioned, muft be
owing to the fhape of the fhip’s hull, which makes little refiftance.

. on failing a head, compared with the great refiftance made by the.

What
makes a
fhip gain
to windv
ward.

‘when the fhip can carry all

broadfide in the water, not only by the thip’s extraordinary length.
in proportion to her breadth as has been obferved, but all thofe
thin parts, the dead wood, cutwater, gripe, ftem, keel, fternpotft,
and rudder, which make very little refiftance in the thip’s going
a head, but a powerful refiftance fideways; fo that thougiorl‘w
fails are trimmed in that ftharp dire(tion, yet in a moderate wind

gcr fails, by the wind and the water
fmooth,, fhe will fail with the wind two Foints before the beam,
as faft, and fafter than the will right before the wind, with the
fame breeze. Thus fuppofe the wind blows. at the rate of ten:
miles an hour, when a middling-ftiff, faft failing thip may carry her
top-gallant-fails in fmooth water, and fail at the rate of fix miles.
an hour, and gain two points to windward, which. increafes the:
power of the wind one fixth part, and makes. it aét-equal to twelve
miles upon the fails clofe by the wind, and if you put right before.
the wind fo that we will fuppofe the fhip to go about five miles an,
hour, this reduces the power of the wind one.half, and. it has not
one half of the canvas to ak upon that it has when the (hip is.
failing clofe by the wind. To confirm this opinion, I have tried.
experiments, and found the velocity of the wind in a pleafant
breeze, by a man running on the thore right before the wind, fo
as to keep a light vane in his hand becalmed, when he run with:
a log-line faftened to him, five different times, to. be about nine
knats ; I then tried a fchooner rigg’d boat with two fails clofe by
the wind, and found that fhe failed, by the fame lag-line, five

'knots, ‘at five points from the wind ; then I put her right before.

the wind, and tried. her with both fails drawn full, when the
went but the fame five knots by the log in three different trials,
befare
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before and by the wind, at the rate of five miles an hour, when An expe-
the wind blew at the rate of nine miles an hour; I reckon that a ;;252‘ °
faft failing thip would have gone as faft or fafter than this boat, at fiat when
fix points from the wind, with her principal fails braced up to blew nine
three points of the wind, as before obferved, which is fharp and geor 4
near enough to the wind, for a three maft fhip, that has more top- «d five by
hamper to hold wind than a floop, or a fchooner rigged veffel, and *** "%
therefore repuires to fail farther from the wind, to overcome all . .

the refiftance that is againft her: and a thip makes more or lefs within fix
lee-way in proportion to her headway, on which depends the Posof
power of the helm, to fteer and bring her about from one tack to is near

the other, in the moft advantageous manner, {0 as to gain ground foce%t..
to-windward. I have, in chafing to windward, been coming faft mat fip.
up with many a vefel that failed much nearer the wind than ours ;

for it thould be confidered that a fhip failing at fix points from the

wind, nothing but the fails properly trimmed contributes to give

her headway, and all other parts of the fhip or her materials, that

the wind and waves a&t upon, tend (two points out of eight) to

give her fternway, and the wind may be faid to be refleted, fo as

to act upon the after part of the fhip, as if it was only three points

from being a head, as may be perceived by the fly of the enfign,

and the after fails upon the mizen-maft ftanding at an angle of"

only a point and a half from the direction of the keel, as men-

tioned page 5§3. Therefore to trim a fhip’s fails to fteer nearer the

wind than fix points, muft tend to leflen her headway, and in
proportion increafe the lee-way, fo that there muft be more loft

than gained by this practice, except in a very narrow river, where

it may prove fometimes neceffary.

L ————————— e
ON TAckiING AND.TURNING TO WINDWARD.

"N H IS excellent property of a fhip turning to windward, and -
. tacking or ftaying well, depends greatly on her dimenfions,
the fhape of her bottom, and her being trimmed ; and I réckon a
fhip is in the beft trim for tacking, as well as failing, both by the
wind and large, and is the moft manageable on all occafions when
the will almoft fteer herfelf clofe by the wind, under all her prin-
cipal fails, carrying the helm near a midthips with a trembling
motion. This a faft failing fhip will often do, when it b}ows
: : refh
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Onafips frefh and the water fmooth, though two thirds of the canvas (as I
go,ﬁ,;ﬁﬁf,';, have counted) ftand before the mainmaft, and a good deal of it

An expe-
riment of
a rudder
fixed ta
the ftem
of 3 fail-
ing boat.

over the bows, upon the bowfprit and jib boom, when there is
none which projeéts over the ftern, except part of the long boom
mizen, which has lately become the prattice, and which I look
upon as an improvement. When a thip carries the helm a lee at
fuch times, it is a fign that the is too much by the ftern, or the
mafts are ftayed or ftand too far forward. But when a fhip is not
enough by the ftern, or the mafts rake or ftand too far aft, the will
gripe, and carry the helm a weather, which is thought by many to
be an advantage in turning to windward. This opinion I have
heard refuted by a very plaufible experiment, tried on this account,
by fixing a rudder to the ftem of a failing boat, fo that it could be
pointed to windward occafionally on either tack, thinking this would
make the boat carry her proper helm a weather, and the water
would a&t upon the lee fide of the two rudders, in a direGion fo
as to caufe her to gain more ground in turning to windward : but
it was found from experience to increafe the refiftance a head, and
that it did more harm than good. I have experienced great advan-
tage from fuiting a fhip with more head fail than after fail, to eafe
the weather helm, when chafed by a much fuperior force at a
fmall diftance to leeward, carrying a prefling fail clofe by the wind.
At fuch times it may be perceived gow much the water is raifed

.above its natural level before and on the lee bow, and you may fee

a hollow, below the level on the luff of the weather bow, by the
headway; and the thip heeling to the preflure of the fail the makes
a fuller water line to leeward, than to windward, confequently a
greater refiftance on the lee than the weather bow, which is the
reafon that fhips in general require fo much more head than after
fail, and to fwim fo much by the ftern to be in the beft trim to
fteer, and be under command of the helm fo as to make them
moft manageable.

Suips lightly ballafted, or an extraordinary length, are very -
uncertain, and require extraordinary attendance and time in tack-
ing, (as is mentioned page 24,) whilft a thorter well proportioned
thip in a good trim for turning to windward, may come about fo
faft as to make it difficult to work and manage the fils, fo as to
get them properly trimmed in due time.

L S —————

SUCH
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T'o.- tack 3 Ship when in a dangerous Situation by a i‘ough Sea, or
when her 'ierim, or her Property, is {uch. as may make
Staying doubtful..

UCH: circumftances certainly deferve attention, as fafety may
.y depend upon. management; every thing thould be ready and:
elcar, the people properly ftationed, the fails fairly trimmed, the.
fhip cunned and fteered juft full and clofe by the wind, and. if it
is a rough fea take the advantage of the firft fmootheft time, when
the thip has as much headway upen her as can be expe@ted.. To
haul down the jibb, if fet at fuch times is of great:fervice, and not
to put the helm a lee all at once,. but luff the. thip-up' by degrees.
to fthake the fails; and not till then, order: the: helm hard a lee
with a loud voice,. to let go the lee theets forward, but not the lee
braces and fore-top-bowline; as in common, to back the head fails
tpo foon; that ftops the thip’s headway, which muft continue to-
give power to- the helm till the:wind is brought a head, elfe you.
may be fure the thip will nat ftay. To. off tacks and fheets, and
haul mainfail when. the wind.is a point on the weather bow,. this
fwings the yards tharp round, that the main tack may be got clofe-
down,, whilft the head fails becalm the fore leech:-of the main and
main-top-fails,. at: the: fame time the wind blowing aflant on the

after leech of. thefe fails, acts jointly with the rudder to turn the-

thip’s. ftern,. fo'as to bring her about. the right way,. as reprefented.
by figure 1,, plate the 2d..

WHEN a fhip comes. about, at fuch times fhe is fure™to have:
flernway; by the time the head fails are hauled ; therefore the:
helm fhould. not.then. be fhifted a lee, as is commonly done,. but
fhould be kept hard a-weather till her fternway ceafes: the water:
acting upon the weather fide of the rudder prevents-the fhip falling
round off from: the wind, which the heltn when. hard.a lee oc-
cafions- while the fternway continues ;.and ftri notice.thould be
made by fome:object a head, or by the compafs, .that the thip con-
tinues coming about till the wind is on the other bow, . for.if fhe.
flops. with the wind a head, and by the water along fide her head-
way is perceived to be done, the helm fhould be direétly fhifted ta
the other fide;. fo-that by the fternway the water may a& upon.the:
rudder and bring her about the right. way, and then. the helm:
thould not be kept a lee,. but immediately thifted,. and kept hard:
a.weather till her fternway cmfc;; For the reafon already given,

| ‘- the:
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the head fails may be hauled as foon as poffible, for the fhip will

- be fure to fall off the fafter, and farther in proportion to her ftern-

way, fo that the weather braces fhould be tended to prevent the
head yards flying fore and aft, as they will do if it blows frefh,
and to keep the head fails fhivering, that the fore tack may be got
eafily clofe down, the fhip ftopt the fooner from falling off, and
fhifting the helm a lec when the flternway ceafes, the head fails
may be trimmed fharp as the fhip is perceived to came to.

R —

To tack a quick-turning SHIP in a freth Gale, and fmooth Water.

GOOD or bad haul in this cafe makes a material difference

in gaining to windward, and in wear and tear, and in the
eafe of the people, I have been in a fhip, where when hauling
mainfail, it was always catched a back, as is reprefented figure 2,
plate 2d. fo that we had the maintack to get down five or fix feet,
and the after fails to trim after the fhip was tacked ; and that this
is often the cafe, may be feen from the common print of a fhip
tacking, where it.is reprefented in the fame manner. ‘This is
owing to the cuftom of always putting the helm hard a lee
whether the fhip requires it fo far or no, and not hauling the main-
fail till the wind is right a head.

THEREFORE tomake a good haul at the time, when it is known
that the fhip will be very quick in ftays, the helm fhould not be
put hard a lee, as cuftomary, but half down a lee, lefs or more, zs
experience proves to be fufficient to bring her about before the
lofes her headway, to off tacks and fheets as foon as the fails {hake
that the mainfail may be hauled, with the wind two points on the
weather bow, as reprefented figure 1, plate the 2d. This manage-
ment helps the thip in ftays, and gives time and a favourable op-
portunity to get the main tack clofe on board, and the after fails
fairly trimmed by the time they fill, fo that the people may be all
at liberty to haul and trim the head fails ; then the helm fhould be
thifted, or righted only, as the fhip may require, by her head or
fternway, to work her clofe, and not always hard a lee, as cuf-
tomary ; for if the fhip has headway, it may bring her up in the
wind; and if fternway, it may make her fall broad off from the
wind, as before mentioned. o

It muft be allowed, that the lefs helm a fhip is tacked with, fo as-
the does not get: fternway, the frther the will thoot and gain to

. . windward
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windward in ftays, for the rudder ftops the fhip’s way through the
water more or lefs,. in proportion as the helm is put over to either
fide, as appears from the experiments I related page 47. And as to
a fhip coming about with little helm, it is well known that will
eften happen when not intended, by a fmall negle@t of the helm. Tacking
IN narrow channels, where a fhip has very little room to turn to o very

windward, fhe may require the helm to be ﬂ;;ut down hard a lee, chaanels,

cets and fore-top-
bowline, all to be let go at the fame time, alfo to brace the head-
fails, which may prevent the thip thooting a fhore in. ftays. When
this happens the mainfail may be hauled with the wind three points
on the weather' bow, when the after fails thake,. and- the headfails
take aback, by being braced to, which will. give more time to get
down the maintack, and to trim the afterfails- without hindering,
but rather helping, the thip’s ftay, as before obferved. For fup-
pofe a fhip was to be launched: head foremaft, with her fquarefails
fet and trimmed fharp, with the larboard braces forward, and the
ftarboard braces aft, and with.- the wind threec points on the
ftarboard bow, as reprefented. figure 1, plate 2d. it 1s evident from.
thence that the wind would a&t whilft the headway continued, fo-
as to turn the fhip’s. head to ftarboard; and on the afterfails to-:
turn the ftern to port, which would bring her round on the lar-
board tack,. though- fhe had no rudder hung, or if (he had. her

helm a midthips, by the effet.of the fails-only.- - i(r)t_lg‘:;“b
But the beft leffons for tacking, and working to windward in Jrindwerd:

little roem, are in the Colliers bound to London, where. many.trade to
great. thips are conftantly employed, and where wages are paid by. 124
the voyage, fo that intcreft makes them dexterous, and induftrious
to manage their thips with few men, in a. complete manner; in.
narrow channels,. more fo. than perhaps in any other trade by fea in.
the world. The feamen there. go- regularly from: one' thing to:
another,. which they know depends upon them, by, the great prac~
tice they have in. turning. to windward againit wefterly winds,
through narrow and fhoal channels, with- their. deep loaded. thips,.
which.are trimmed near an even keel to make them draw as little.
water as poflible, and their main-maits ftand farther aft than com--
mon ; this occafions them to gripe, which often obliges them to
work the {pritfail and all the headfails they can bear, to make them.
manageable when. turning to windward. In. narrow. channels,.
when it blows fo ftrong that all hands cannot haul aft the fore:
fheet;. but are obliged to heave it aft by the capftern,. even then it.

La would:

1
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‘would be looked upon as a great blunder to mmake a dad haul, 6bs
ferving always the fhip’s quick or flow motion in ftays; to off tacks
and fheets, {o as to be all ready, and haul mainfail in the propes
time, whilft the wind takes the back of the weather or fore leeck
of the main and main-top-fail, which {fwings them fhatp round;
with the main fheet block clofe aft, and the main tack on the
other fide, clofe forward to the cheftree or the tack hole, fo that
they have only to haul in the flack of the maintack and fheet, and
trim the after-fails whilft becalmed by the head-fails, fo that all
hands are at liberty to help to haul and trim the head-fails, when
the weather requires it.

IT muft be allowed, as mentioned page 52, that thefe fhips
being adapted for this trade, are rigged as light as poffible, to make
them work eafy to windward in narrow channels, with few hands;
they have no lifts to the lower yards, no fore-top-bowlines; and
have fhort main-bowlines, and fnatch blocks for the main and fore-
fheets : the main braces lead forward, fo that the muin and main-
top-bowlines are hauled and belayed to the fame pin, the fame
way with the main brace, {o that one man eafily lets them all go
together at once when the mainfail is hauled, or rather fwung fo
fharp round, by the wind, as above mentioned, with fo fwifta
motion that though they haul every thing hand over hand, they
can only get in the flack of the main-top-bowline by its going
fingle, which they make faft to keep the fails thus fwung fharp
round, till the main tack is got down, and the yards braced up,
they then haul the bowlines upon the main brace, for the reafons
given, and the fhips being trimmed near an even keel, with the
main-maft ftanding far aft, as before remarked, makes them work
clofe, by preventing them falling much off from the wind, though
they may have loft their headway, when the head-fails are hauled;
And they are moftly built with pink fterns, rounding inwards in-
their upper works, fo that they trim the fails to ftand full within
five and a half points of the wind, and have fo little top-hamper
above water, to hold wind, in proportion to other fhips, that when
turning to windward in narrow channels, they beat fhips that
would beat them in the open fea, which muft be owing to fuch
reafons as have been given: and in order that the running ropes
may run clear in making fhort trips, they dont coil them up, but
they let them run-as they were hauled.

SAFETY
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N AFETY depends greatly on getting a thip at firft fairly under=
way, and where there is water enough, it is certainly beft to
heave fhort upon the ancher, and weigh with the firft of the tide’s
making to windward. And if the wind is partly acrofs the tide,
it will caft the fhip with her head towards the weather thore,
which fhe be kept clear of, by driving with the fails aback,
as reprefented plate the 3d, figure 2d. till the anchor is up and
ftowed. And as the tack towards the weather fhore is the fhorteft,
it is prudent to back as near the lee fide as you can with fafety, to
aake the firft board the longer, to get the proper fails fairly fet,
_and to get all ready in time for tacking, and to make as bold as
poffible with the weather fhore, on which fide a fhip is always
fureft in coming about, and in cafe of miffing ftays, a fhip may
be backed off from the weather fhore, as above mentioned, til
the has room to fill and fet the fails, and get all her headway to try
her in ftays again, without any danger. But when the fhip is
igot about to ftand towards the lee fhore, where fhe is not fure in
ftays ; when going flanting with the tide, as going acrofs it, and
efpecially if there run any waves that may hinder the fhip ftay-
ing, and not being fure of all the ropes running clear upon this
tack for the firfk time, it may be neceffary to put the fhip in frays
in good time, that, in cafe of a mifs, there may be room enough
to fill and try her the fecond time, or to ufe fuch means as may
prevent her going on fhore.

BuT when the wind is right againft the tide, which begins to
make to windward, it requires caution, not to weigh the anchor
till the fhip fwings end on to the tide, and brings the wind fo far
aft, that l%e may be fteered right againft the tide, till the anchor
is up and ftowed, and the fails with which the fhip is to work
are all ready ; as reprefented figure 1, plate the 3d. And to haul
the wind from being clofe over to one fide, which gives the whole
breadth of the channel, to get the fhip fairly underway, clofe by
the wind, and ready for tacking, let the firft trip be made 4s fhort
as poflible, till it is found how the fhip and people work upon
both tacks, and make them longer or fhorter boards accordingly
afterwards; but care thould be taken not to ftand into an eddy tide
on either fide, which may be perceived by a rippling, which has
.often occafioned fhips to mifs ftays and go on fhore.

THERE is a faying amongft feamen, if a thip will not ftay,
you muft ware her; and if fhe will not ware, you muft box-haul
her; and if you cannot box-haul her, you muft club-haul }lvlzr;

: 1L
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that is, let go the anchor to get her about on the other tack ; eack
of thefe mafterly performances deferves particular notice.

(

Sram—— S

Oy BOX-HAULING a SHIP,

, AN'Y advantages as. well as fafety, often depend upon this:
M being put propetly in practice ; for it often happens, thata.
thip refufes ftays, when there is not.rcom.to ware in time,. {o as to-
. avoid danger, by the common method of filling the head, and.
thivering the after fails, &c. Therefore whenever a fhip in a dan--
gerous fituation is put in ftays, and it is perceived that fhe ftops: -
coming to, before fhe brings the wind a head, it is then certain,.
that {he will not ftay, therefore fhe thould be immediately box-
hauled, by keeping the helm hard a lee, and haul off all;. bracing.
about the head as-well as the after fails, hauling clofe forward the.
lee fore and fore-top-bowlines, and up mizen; and down after ftay-
fails at the fame time; the wind will then a& upon the fails thus
aback, and the water upon the lee fide of the rudder, by her ftern
way, will box the fhip fhort round, upon her keel, with her ftern.
up to the wind,. far enough aft for the after fails to draw full the
sight. way to a& with the helm, which muft be fhifted hard a.
weather, when the fternway ceafes ; fo that the headway with the
wind fo-far aft, will readily bring the fhip round on the other tack..
The main and fore tacks are eafily got. down. when the wind is
upon the quarter, and fhivers the fails,. the main fheet is. eafily.
hauled aft, and the after fails braced up and trimmed fharp, as the
thip brings the wind more aft,. which. helps her round.the fafter,.
till the wind comes on the other quarter, that. the mizen and
mizen-ftay-fail may be fet to take the right way, to bring her to.
the wind, whillt you tend and trim the headfails, as fhe comes
to..
Box-HAULING may be proved to be the fureff and readicft
whya mecthod to get a fhip under command of the helm and fails,. to:
fhiplofes anfwer many occafions in little roam, as- well as ware,. and bring
ground in her from one tack to. the other, with the leaft lofs of ground, to
sox-haul Jeeward, when a fhip refufes ftays.. Nice managers of floop rigged
g . . .
veflels, turning to windward in narrow channels, when.they want.
but little to weather a point, rather than make another tack, have
a prattice of running up in the wind till the headway ceafes, tl})lcn
: they
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they fill again-upon the fame tack: this they call making a half
board. Thus a thip in box-hauling may be faid to make two half
boards, firft renning with her head, then with her ftern up in the
wind, by which two motions, a thip if well managed, rather gains
to windward, and brings the wind almoft aft, by the time the
fternway ceafes, fo that fhe is under the command of the weather
helm, and the after fails, to bring her fhort round, on the other
tack, with the firft of the headway, in which time only it is.the
hip éoes any thing to leeward worth notice, in box-hauling ;
therefore it thould always be put in practice on thofe occafions, by
putting the fhipin ftays, though it is known fhe will not come
about with her head to windward; and in a gale of wind and high
waves, or when there are not people enough to manage and haul
the headfails, the afterfails only may be hauled, and the fore-fheet
hauled clofe aft again, when it is perceived that the thip has done
coming to, as is reprefented plate 7th, of a fhip imbayed on a lec
hore, which fhall be fpoken of in its place.

S ————

ONn CLUB-HAULING a SHIP.

HIS is to get a fhip from one tack to the other, by letting

go an anchor, when by an eddy tide, or by a rough fea, or
being out of trim, or from any other caufe, the refufes to ftay or
ware, in time to avoid danger. When this happens in fhoal water,
found by the lead, that if the fhip has not water over her anchor,
. the would have fternway given her, and not headway when the
-anchor is let go, and the weather anchor is likelier to go clear of
the fhip than the lee one, therefore both bower anchors fhould be
ready on thefe occafions.---Turning to windward, at fea, will be
noticed hereafter, when treating on making of paffages.

———— R ———

Ona SHIP driving to Windward with the Tide.

IT often happens that there is not room to turn a veffel to wind-
ward through a crowd of fhips, or in narrow channels, but
the muft drive by the help of the windward tide.

A suip
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- A suip in this fituation, muft be managed, according to the
manner you defign to proceed, for if the tide is ftrong enough, ‘in
proportion to the wind, fo that the will drive faft enough to wind--
ward, ftern foremaft, it will certainly be the beft, as it may be-
done with or without any fails fet, the yards being braced fharp:
up, as reprefented plate the 3d, figure 1. A.fhip may be fteered.
at pleafure, and to.a great nicety, end on to the tide,. and. the will
drive flern foremaft in lefs room than her own length; but it will.
require above three times her length to drive broad-fide, if the
wind is right againft the tide; and dexterous management is re--
quired on fuch an occafion, becaufe a thip will always fhoot and.
tend towards that fhore a head of her, fo that you eannot drive far
upon one tack, though with the fails a back, without waring at
times,. to drive on the other tack, or the thip will thoot.on that
thore a head of her, of which I have feen inftances in fpite of all.
endeavours to back a ftern ; the reafons of which appear to me to
be as follow.
Reafons: _ SHIPS in genesal have a longer and fharper run aft than they:
why fhips have an. entrance forward, the fternpoft and rudder ftand more:
Bod more Upright, than the ftem and gripe, and they fwim more or lefs by
than they the flern ; therefore the after part of a fhip muft be more: power--
backeda fully ated upon by the windward tide, than her fore part: in the:
fier,  water, which confequently fets her ftern more to windward than.
driving  her head, which at the fame time is more. acted upon by the wind!
brosdide above water than her ftern, in proportion as the foremaft, and all:
tide, tho” belonging to it, is larger and ftands farther forward than the mizen.-
the s maft ftands aft, and the bowf{prit, with the jibboam, and all that:
belong to them proje&ing o far over. the bows,. and nothing pro--
je@ing over the flern to hold wind, in the fame proportion a baft,,
they muft naturally caufe the thip to drive with the wind moitly:
a baft the beam.. And though. the moft effettual. means are fup--
pofed to be ufed on fuch occafions, to keep the fthip’s bow. to the:
wind, and prevent as much as poffible her falling off and fhooting,
a head, by letting her drive with the afterfails flat a back, the.
mizen hauled out,. the helm a lee, and the. headfails kept fhivering,.
as is reprefented by figure 2, plate the 3d. where it appears-as. if a:
thip might be backed a ftern at pleafure, yet. experience proves.
the contrary, and the following reafons may. be added to thofe:
above mentioned. The helm muft be kept a lee; when driving in:
this way,, and though thie afterfails are aback,. the fhip:will.fhoot a.
head, and back a ftern .alternately, but the will come. to with a.

flow
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flow motion, by her headway, till fhe brings the wind before the
‘beam, which gives her fternway and makes her fall round off upon
her heel, with a quick motion, and brings the wind fo far abaft
the beam, that fhe foon gets headway again, f{o that the will thoot
much farther a head than fhe backs a ftern, which makes it ditfi-
«cult to drive broadfide with the tide, right againft the wind, in
little room with fafety, -

To drive a SHIP Broadfide to Windward, with the Tide right
againft the Wind.

IT is 2 mafterly and neceffary piece of feamanthip, to be able to
perform this with fafety; where there is very little room, as
is reprefented plate 3d, where the fhip figure 1. by the help of a
dtrong tide, may be {uppofed to have drove ftern foremoft, right to
windward, where it was too narrow to drive Broadfide, and to have
* got where there is but juft room and tide enough to drive broadfide,
which may make a great deal of difference in the thip s driving
according to the wind and tide; for if we fuppofe the wind blows
{o freth that the thip cannot be made to go lefs than at the rate of
two miles an hour, through the water, when driven ftern fore-
maft, the tide muft run at the rate of three miles, to make her
drive one mile an hour to windward, but where the tide runs but
¢wo miles an hour, the thip will then be at a ftand between wind
and tide, but when fhe is'brought to, and drives broadfide, as re-
prefented by figure 2. fhe may not drive above halt a mile throuzgh
the water ; fo that what the difference is between that and what the
tide goes, fo much fhe will drive to windward.

A su1p may drive fternforemoft without any fail, as the only
requires fteerage way to command her, and the lefs way fhe has
through the water, the fafter the will drive, fo that when it blows
freth, to contrive and make flopwaters may be of fervice to hclp
her to windward. But to bring a fhip to, where there is little
room, fo us to drive broadfide, will require the three top-fails, the
mizen, and the foretop-maft-ftayfail, to be ready to hoift, to make
her manageable to back, or fill, ftay, or ware, as may be required ;
for fhould we endeavour to bring a thip to, without fail to throw
aback occafionally, fthe will perhaps Thoot on that fhore a head
before fhe lofes her headway.

M Now
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Now let us fuppofe that the fhip figure 1, plate 3d. after driv-
ing ftern foremoft as above mentioned, has fet her topfails braced
fharp up with the larboard braces, in order to bring to, and drive
broadfide on the larboard tack. In this cafe” the fhip fhould be

‘theered a$ near the ftarboard fhore as the poffibly can with fafety,

then the helm fthould be put hard a ftarboard, hauling out the mizen
as foon as it will take the right way, fo as ta bring the thip round
to with the topfails aback, to prevent her thooting too near the
larboard fhore. '

A suip bringing to with much headway, will bring the wind
nearly right a head, by the time the headway ceafes; then the
helm fhould be fhifted hard a weather, and the fails being aback,
will foon give her great fternway, by which means a ftearnboard
may be made to back her as near the fhore a ftern as poffible ; for,
as 1t has been obferved, a thip driving broadfide may eafily be fhot a
head, when fhe cannot be backed a ftern, and this is the only time
a fternboard can be made to advantage at the fhip’s bringing to:
for when the fternway ceafes, the helm muft be put and kept hard
a lee, and the fhip muft drive with the main and mizen-top-fails
aback, the mizen gauled out, and the fore-top-fails kept fhiveriug,
as is reprefented figure 2, plate the 3d. and if the mizen-ftay-fail
was fet with the fheet to windward, it might help to keep her
more to the wind, fo that the might drive the farther on one tack,
before you are obliged to ware her to drive on the other tack, which
muft be done as foon as the fhip is perceived to draw near the
{hore a head, which will always be the cafe with a fhip driving
right to windward, for the reafons given.

WHEN -intending to ware, as a fhip is always coming to, and

- falling off by her head and fternway when thus driving, take the

opportunity, when fhe has juft done falling off by her fternway,
as fhe is then as far a ftern as fhe will be upon that tack, and the
wind as far aft, being then all ready up mizen down mizen-ftay-
fail, (if fet) thiver the main and mizen-top-fails, fill flat the fore-top-
fail, up jibb and fore-top-maft-ftay-fail, (if neceffary) fhift the
helm ﬁard a weather, the tide then fetting round the ftern, asis
reprefented by the thip’s wake and boat to windward, figure 2, it
will then a& with fuch power upon the rudder in that direction,
that with the firft of her headway, the fhip may be wared, and
proceeding as before, brought to, fo as to drive on the other tack ;
1 this manner a thip may be managed, to change tacks, and drive

right
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right to windward with the tide, in lefs room than any one would
think poffible, who has not had the experience.

BuT inftead of waring as laft mentioned, I cannot help think-
ing it would be better to put the fhip in ftays, filling the after fails
flat, keeping the fore-top-fail juft drawing full, till the fhip comes

" to, fo that it will take a back to help her about, and if the ftays,
fet the helm lie, as it will thex} be a weather ; the thip may then
‘be backed, by making a fternboard towards the fhore a ftern, at
pleafure ; and if fhe refufes ftays, it gives a favourable opportunity
to brace the topfails a back, and box-haul her round, as has been
defcribed page go, by which fthe will lofe lefs ground than by war-
ing ; and the fhip’s trim may require this practice, as it is known
that loaded. colliers will ftay when they will not ware, and when
Tight in ballaft, they will ware when they will not ftay.

Tue above management is founded on a fuppofition that a fhip
is to drive through a long ftraight reach, or channel, where the
tide runs true right againt the wind. ~

L —————— e

"T'o dfive broadfide to Wi}mdwat;d, with the Tide running a crofs the
Channel, or, in a River of a winding or ferpentine Form.

N’ channels where the tide runs a crofs through fwathes, &c. the
thip thould be laid to drive with her head towards that fhore
the tide fets from, and the fetting of crofs tides is beft perceived
by fome objects which may be found to lie nearly in the direction
of the channel; obferve nicely how the fhip opens or thuts thefe

marks, that the fails may be kept aback, fhivering, or full to .

fhoot a head as the tide may require, fo as to keep the fhip in a
fair way.

Drivine in a crooked or ferpentine river, as reprefented plate
the 3d. the tide commonly runs winding like the river, from a
point over into a bay on the other fide, and out of the bay again
paft the next point, into the next oppofite bay, &c. therefore at
the bottom of each bay, where the tide begins to fct out again,
the fhip fhould be put on the other tack, to drive with her head
towards the next point, as repreferted by the fhip figure 2, by
which means a fhip may be backed a ftern, fo as to drive clear of
the {hore a head, upon both tacks. ,

M2 WHEN
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On Brineing 4 SHIP To.AN Ancuox..

WuEN the wind blows a point or two of the compafs, acrofs.a
tide that runs true, a fhip driving with her head towards the
weather fide may ba eafily managed, fo as to keep in a fair way,
by backing, filling, or fhivering the fails, and the more the fails
can be kept thivering, the fafter the thip will drive.

THouGH a windward tide helps a fhip to work, and makes her
manageable when driving to windward, yet it is very neceflary ta.
bave an anchor ready to let go, as becafion may require.

ON BrinciNe A SHIP To AN ANCHOR.

ARIOUS fituations and different forts of harbours, roads
and coafts, and different direGions and ftrength of winds,
waves, and tides, make it impoflible to fix certain rules to bring
a fhip properly to an anchor, at all times and places. Yet in my
epinion, a great deal may be faid on the fubje&, deferving notice..
---And firft it may be neceflary to make fome remarks on coiling
cables.. . . D " ".e veaen — -
St ——

On COILING CABLES.

T may occafion the lofs of a fhip, to coil a new cable with the:
I( fun, as it is termed, before it is properly firetched, or the end
taken through the coil, for it is almoft fure to come up in kinks:
when veered out, and "efpecially in" cold weather.. The greateft
dependance being on new cables, they are commonly kept in referve.
till the othef cable, or the anchors give way, which makes this.
bad practice in coiling them the mere dangerous; therefore it
thould be firft confidered, how to. manage the cables, to -make
them work and coil to the beft advantage, and run clear of catch-.
fakes, as well as kinks..

A caBLE in my opinion, works and wears much better for
being coiled the fame way that it runs round the windlafs, or bits..
Therefore the cables for the ftarboard anchers, which work round
the windlafs againft the fun, fhould be coiled againft the fun, and
thofe for the larboard anchors coiled with the fun, as they work
that way round a windlafs, and as they run out round the bits the

contrary way, fo that the cables thould be colled-accordingly. And
' to
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to make new cables anfwer this pradtice, is, the firft time, to eoil
them with the fun, over the cable tier hatchway, with larger or
lefs fakes, according to the limbernefs or ftiffnefs of the rope, and
take the upper end through the coil, to coil it down in the tier;
this will make the rope pliable to coil, and veer out eafy, clear of
the kinks, either with or againft the fun.

To coil a cable to run clear of catch-fakes, the cable fhould
always be laid out from the infide fake to the outfide fake, at the.
farther end of the cable tier, fartheft from the hatchway; this
will likewife coil the cable fo much lower in that part near the
hatchway, fo as to give more room and height to bend and coil the.
cable, and for the bends to upfet clear when veering away..

THE bad cuftom of coiling cables with the fun, fo as to run in:
kinks proceeds firft from the rope-makers, who for their eafe, coil
them that way to fend to the fhip, where, without thought, they are
too commonly coiled down the cable tear the fame way, becaufe a’
new cable before it is well ftretched, will always bend of itfelf in.
that way of coiling, for the rope opening againft the lay, gets.
clear of a turn at‘the bend of every fake,, which is the reafon that
a new cable bends and coils {o eafy this way, but when this cable
comes to be veered out, this turn muft come into the cable again.
at the upfetting of every bend; but the lay of the'rope inclines it
to keep clear of this turn, which prevents the fakes from upfetting,
and caufes it to come up in kinks, by which bad practice I have
known manny narrow efcapes. Therefore all. new cable-laid
ropes, haufers,. and towlines, as well as cables that require to run.
clear of kinks, fhould be either. coiled againft the fun, till they are
well ftretched, or with. the fun, and the end taken through the
coil as before mentioned ; for the fame reafon, as it is well known,,
that a coil of new rigging will not run clear of kinks, without the
end is properly taken through the coil. But to coil 2 new cable:
againft the fun, that is, from the right hand to the left, requires a
turn to be forced into the lay of the rope, at the bend of every:
fake, which makes the bends upfet of themfelves, fo that the cable.
veers out very eafy.. :

Now if we may fuppofe that the anchors and cables are all
zeady, fo as to be fure of running clear, the next things to be con~
fiderced, are the depth of water, the room, ftrength of the wind,
waves or tide, where you expe to anchor; alfo that tlie buoy,
and buoy-ropes, range of cable, handfpikes, ftoppers, ring-ropes,.
and buckets of water to throw on the windla{s or bits, be dall

ready,.
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ready, as occafion may require, and to give as great a fcope of
cable as the place will permit, before you offer to bring the fhip
up, becaufe the length and weight of the cable, will contribute
greatly to eafe both the anchor and cable, as well as the thip, when
the waves run high, for which reafon, I have known fhips have the
inner ends of the fheet, and beft bower cables {pliced together, fo
that by overfetting one cable, they could veer out both upon one
end, to either anchor, if neceffity required it, for it is well known,
in a ftorm when rhe waves run high, and efpecially in deep water,
that a thip will ride much eafier and longer by two cables, or more
upon one end, to one good anchor, than by two anchors with
a fingle cable to each. For to ride by two anchors, they muft lie
far enough afunder on each bow, to prevent one anchor from
hurting the other cable, by which means a-fhip feldom pulls hard
upon both cables at the fame time, but firft pulls hard upon one
cable ; if but a fhort fcope, it plunges her deep into the fea: then
that ftrain draws the fhip towards that anchor, which flackens that
cable; fo that by the next wave fhe ftrains hard upon the other
cable, and fo on, the pulls firft at one and then at the other, which
caufes a fhip to labour, and be very uneafy in the waves, in com-
parifon to what the would be, if riding by one good anchor and a
great fcope of cable, which admits the fhip to fall and rife eafy

‘with the waves, without hauling the whole length and weight of

the cable off the ground, which makes the anchor hold longer
without coming home. ‘

In letting go an anchor, care fhould be taken that the fhip does
not hurt herfelf upon it, in cafe of {hoal water, and that the anchor
is not fouled by the cable getting about the fluke or ftock of the
anchor, which may prevent its holding the fhip when any ftrain
comes upon if.

S s
*

To come to an Anchor when the Wind is right againft the Tide.

IT fhould be a rule to thoot the thip a head of the anchor, or
theer her clear of it, upon the fame tack you defign to thoot
her upon, the next tide, endeavouring always to keep the fhip in
fwinging with the tide on one fide of the anchor, to keep clear of
it, for reafons that will be given in their place on.keeping a clear
anchor. As is reprefented plate the 3d. it may be fuppofed that

- the
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“the fhip driving to windward has got to an anchoring birth, or the

tide is fo far fpent that the will drive no farther to windward, ard
muft come to an anchor on the ftarboard tack. In this cafe at
Ietting go the anchor, the fhip fhould be fhot a head of it, and
kept a head with the helm a weather, and the yards braced full
with the larboard braces, and the fore-top-maft-fay-fail and mizen
fet full, as is reprefented by figure 3, plate the 3d. till the wind-
ward tide is done, that fhe falls to leeward and rides windroad,
with the wind, anchor and cable right a head, as reprefented
figure 4, plate the 3d. in which pofition the will lie clear of the
anchor till the next windward tide.

To come to an Anchor when going with a ftrong Wind and Tide
the fame Way.

B E R E there is room, it is certainly neceflary to furl the
fquare-fails, as the fhip is running before the wind and
tide, and to bring her to, by putting the helm hard over to ftar-
board or pert, and haul out the mizen to bring the fhip’s head up
as much as poffible, againft the wind and tide, at letting go the
anchor, which will contribute greatly to bring the thip up with
fafety and eafe, compared with that bad practice of letting go the
anchor as the thip runs right before the wind and tide, without
handing the fquare-fails, which adds all that extraordinary force of
the thip’s way through the water, to the ftrength of the wind and
tide, and thus increafes the ftrain and rubs the cable to a dangerous
degree, by which I have feen great damage done, as breaking the
cable, &c. which might have been avoided by bringing the fhip
to, and letting go the anchor, as above recommended. '
THE damage that is often done on this occafion, proceeds from
want of confideration ; for as it has been obferved before, a fhip
failing right before the wind, and a ftrong tide, does not feel the
real ftrength of the wind ; therefore apprehending no danger, they
let go the anchor as the fthip runs, which .if it does not make
fomething give way, muft greatly ftrain every thing that is im-
mediately concerned in bringing the fhip up. .

D ]
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" 'To come to an Anchor, with the Wind right a crofs the Tide.

- HERE it can be done, the thip fhould be always put
upon that tack that ftems againtt the tide, when the

. anchor is let go; and if it is defigned to continue at a fingle

anchor, in order to keep it clear, I would recommend to fheer
and keep the fhip to leeward of the anchor, by keeping ¢he helm
a weather, and the fore-top-maft-ftay-fail fet with the fheet to
windward, as reprefented by the fhip figure 1, plate 4th. for the
reafons which wil be given, when treating on keeping a clex
anchor. '

GRrEAT advantages may attend letting go the anchor ftemming
againft the tide, and efpecially where the tide runs very rapid, for
it gives an opportunity to take notice at what rate the thip may be
going a ftern, {o as to judge whether it may not be neceffary to keep
fail fet, in order to bring the fhip up, and ride eafy in a rapid tide.
I have been where we let go the fmall bower anchor, with all fails
fet, with a freth breeze of wind againft the tide, and veered out
the whole cable, and the fhip ftill drove; then we let go the beft

. bower anchor and veered out all that cable, by which the fhip

brought up, and rode fo clofe to a fhodl a ftern, that we were
obliged to ride with the helm a port, to keep the fhip with a broad
fheer, to prevent her touching the ground, which wauld have
overfet the fhip, broke away her mafts, and turned her over,
and over upon the fhoal, and this would probably have been the
cafe, had it not been for the fails being kept fet, which helped to
bring the fhip up, and enabled her to ride againft this very rapid

C.

L ————

“To come to an Anchor at Slack-tide, or ftill Water where tﬁem
' is neither Tide or Current,

IT is expeCed in this cafe, that the fails are taken in, as the
ftrength of the wind, and fituation may require, ‘to bring the
fhip up with eafe ; in moderate weathier, and where there is rcom,
it is certainly beft to bring the thip to under the topfails, throwing
her head up to the wind, by putting the heln a lee, with the top-
fails lowered down or clued up; and when the fhip is perce ve .0
get fternway, then let go the anchor to the grcund, but veer out

: no




Ou Brineine A SHIP qo AN AnNcHOR.

a0 mose cable but as the thip takes it, by driving to leeward from
the anchor, as reprefented by the thips, figuse ¢ and 3, plate the
ssth, and not offer to bring the thip nﬁ;ﬁil it is thought that the
thas a {ufficient fcope .of cable to zide hor, on which it depends to
anake the anchor and cabie hold, as the occafion may require.

To .come to an Anchor in Roads that are often crowded with
SHIPS, fo as to take and give good and clear Births.

HE beft anchoring births in thefe places are commonly well

known by marks, and the firft thip naturally takes up, and
has a right to keep one, clear from any other fhip anchoring fo
aear, as to make her a foul birth, as is reprefented by plate the
xth, where the fhip figure 1, may be {uppofed to be come to an
anchor, in the beft birth, having the caftle and windmill in one
dine, and the houfes and church in another line of dire&ion, point-
ing exa@ly to the anchor; thefe particulars ought to be wrote
dowa in the log boak, as thould likewife, the bearings by the com-
pafs, of extreme points of land, thoals, .rocks, .or fands, all which
at may be neceflary to remark, fo thata courfe may be ftecred to
keep clear of them, if the fhip fhould be drove from her anchors
4n tf\_e night, or in thick weather, and that the anchors may be
found again by the marks made when they were let go, if theic
buoys fhould difappear.

IF it is'a tide, or trade wind road-ftead, the next fhip that
<comes cught met %o ancher right a head, or.a ftern, of the firft
thip, fo as to lay in each others haufe, but fhould come to on the
bow and quarter, at a proper diftance, to prevent other fhips from
«coming between, and in a flanting dire@ion from the tide or wind,
«as is reprefented by the fhips, figure 2 and 3, plate the 5th. This
in my opinion might contribute to the fafety of fhips in {uch places

- as the Downs, Yarmouth Roads, or the Weft Indses, and other fuch.

places, that may be crowded. with thips ; when it happens to blow
ftrong upon a lee tide, or in frong fea breezes in the Weft Indies,
each fingle thip may then veer away what cable may be thought
meceflary, and keep clear of the other thip’s haufe a ftern, or in
cafe of driving or cafting, this gives a better chance to keep clear
of tach other. '

N AFRIEND
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A FRIEND told me that he often got a. good anchoring birth in
the Weff India road-fteads, by firft running down through the
middle of the fleet, where he often perceived good births left
vacant, by fome fhips that had failed from the middle of the fleet:
then he fteered out from among the fhips,. and turned to windward.
of them all, fo far as to give time to take in and furl all the fails,,
and run down before the wind amongft the thips, without any fail,
and let go the anchor at the defigned birth, which he could not:
have come at by any other means.  The like practice may anfwer
the fame purpofe at. other times and places..

To come to.an Anchor when defigned to moor with the beft and!
fmall Bower Anchors..

N places expofed.to waves,. fronx.one quarter more-than another;
and if the fhip is to lie for fome time, expofed to all the various.

. winds that may blow,. it fhould be made a rule to let go the firft.

anchor, fo that the fhip may be moored with the fecond. anchor,,
to lay with an open haufe towards the fea, or the moft open or
worft part of the road, or river, where the greateft waves can:
come from, to give the {hip violent pitching motions, which are:
always very deftructive to the cables when riding hard with a crofs.
in the haufe, for which reafon the crofs in the cables fhould:
always be towards the fmooth water quarter..

To let go all the Anchors to the beft Advantage, when that is the:
~only Chance left to keep the SHIP off a Lee Shore..

HIS defperate occafion happens when the ‘anchoring ground:

lies lefs than two cables length from the lee thore, or when.

the fhip is only that diftance from it, with the wind and waves fo.
high, right upon the thore, that it is found impoffible for the thip
to keep off the fhore with all the fail the can carry ; fo that fafety
muft depend entirely on the management of the ground tackle..
In fuch a dangerous. fituation, where, if one anchor or cable
fail, there is not room to bring the fhip up by another, (and it is
counted a great difgrace to let a {bip go on fhore with any ground
' : tackle
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tackle on board, that might have been ufed to help to ride her,)

therefore the utmoft endeavours thould be ufed to let go all the

anchors, a little diftance from each other, and as much as pofiible

in a line along the fhore, that one anchor may not hurt another

cable, and that the cables lead clear of each other, and be made to

})tear a ftrain in proportion to their ftrength, to help to ride out the
orm.

To put this difficult performance in pra&tice, I would recom-
mend to get the {quare-fails handed, with the quickeft difpatch
pofiible, but to keep the fore-top-maft, main, and mizen-ftay-fails
fet, the yards braced full, and the helm put hard a weather, to
keep headway upon the thip, fhooting her along the thore, as much
as pofiible, till all the anchors are let go, contriving to begin with
the weathermoft anchor, or that which has the cable in the
weathermoft haufe-hole, and fo on with the next weathermoft
anchor, paying out the cables as faft as poffible, that the thip may
keep fhooting a head till the anchors are all let go.

Srm——— R ——

On KEEPING A CLEAR ANCHOR.

T is allowed to be a mafterly and material branch of feaman-"

fhip, to be able to manage a veflel riding in a tide way, by a
fingle anchor, fo as to keep it clear from the cable getting foul
of the fluke, or ftock, and fometimes foul of both fluke and
ftock, which may be the cafe; and the anchor thus being fouled,
as it is termed, prevents its holding the thip, and may occafion
her to drive on fhore, or athwart another fhip’s haufe, which often
happens from the want of proper methods being put in praice to
keep the anchor clear: This therefare deferves the utmoft regard,
for in open road-fteads, when only waiting for a fair wind, it may
be better and fafer to ride by a fingle anchor, than to be moored
when it blows hard, and among many fhips, which are liable to
drive athwart each others haufe, {o that to fave both fhips, the
leewardmoft muft be obliged to cut or flip ; if riding by a fingle
anchor, they have only one cable to get clear of, but, if moored
with the two bowers, they have two cables to get clear of and
that perhaps at a time when both thips and men may feem to be

the fport of wind and waves, which may make one fhip to rife.

whilft the other falls, and tear in pieces even our heart of oak,
- Na and
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On KEEPING A CLEAR ANCHOR..

and make our feamen’s hearts of oak, which we boaft ourfelves. for
much upon, to fail, for what chance do.feeble men ftand, to fend
off the blows one fhip gives the other, at fuch times of diftrefs,
when nothing is heard but the crathing of timber, &c. and cry-
ing out for the leewardmoft thip to cut, to relicve them, fo that
if moored, and the muft part with. both anchors, the may have
only one anchor left to bring her up-again, and ride by, and fafety.
may ftill depend on keepiag that clear ; all which prove the great
neceflity of endeavouring, after. fixed rules, to keep a.fingle anchar
¢lear..

- . .

.'To keep a clear Anchor, with the Wind righit-againft the Tide..

T fhould be a fixed rule on this occafion, at the tide firft fetting;

to windiard, to.fhoot the fhip 2 head of the ancher, to keep-
it clear, and not to offer to back her a'ftern of it, for that is.
found by experience to be impracticable,. not: only for the reafons.
given page 88, on a fhip driving broadfide,. but becaufe when the-
cable is lying upon the ground, the thip {winging with the tide,,
will bring the wind fo much abaft the beam, that it will. be im-
poflible to back the fhip a ftern,. clear of her anchor ; yet I have.

_teen this. attempted in capital merchant’s fhips; and even in his

Majefty’s fervice I have feen fome expofe their ignarance in this:
important point of duty.

It thould be another fixed rule, always to endeavour te fhoot or-
fheer a fhip on the fame fide of. the anchor each tide, to avoid the
rifk of the anchor not turning in the ground, as the fhip goes.
round it, as fhe will do when fhe is let go at random, on.one fide:
of the anchor one tide, and on. the other fide of it the next, by
which bad prad&ice the cable is liable to get foul of the. upper:
fluke of the anchor that is above the ground..

THis cafe I muft refer back. to the example page 94, where the.
fhip figure 4, plate the 3d. is defcribed to be managed according,
to the above rules, when fhe was brought to an anchor, and was.
thot a head of it on the ftarboard tack; {fo that when the wind-
ward tide makes again, fhe thould be caft and thot a head of her.
anchor upon the fame tack, as before reprefented figure 3, plate:
the 3. until the fwings to. windward ef the anchor, and comes to:
a proper fheer, with a tight cable growing on the larboard bow(i

an
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and the wind on the ftarboard: quarter; keeping her on this fheer
with the helm a port; then the fails may be taken in, till the
windward tide flacks,. for shere is no danger of a fhip breaking hex
theer, whilit the tide rups ftrong, in proportion to the wind that
keeps her ftern: of the anchor; but when the tide flacks, or the
wind becomes fo-ftrong, that the fhip fhoots end on upon the tide,
a head of her anchor; then is the time the is liable to break her
theer againft the helm, and requires affiftance with fail, and the

yards to: be braced about, to prevent her from falling over hes

anchor, and fouling it.

BuT to caft the thip, figure 4, on the ftarboard: tack, as above:
mentioned, when the lee tide is done, the head yards fhould be
braced up fhmrp with- the ftarboard braces, the after yards with
the larboard: braces, the fore-top-matft-ftay-fail fet with the ftar-
board fheet hauled flat aft, and the helm hard aport; then the
windward. tide coming right aft, 4&s upon the larboard fide of the:
sudder; in a direction fuci as will cant the fhip’s ftern to ftarboard,.
and the wind at the fame time a&s upon the fore-top-maft-ftay--

fail, and the head yards, to caft her head to port upon the ftarboard.

tack. And fuppofe that, by the fetting of the tide, or other ac-
gidents, contrary to your defign, the fhip fthould caft on the lar-
board tack,.in that cafe,. every thing is ready trimmed, as it {hoyld

be, to ware her round on the other tack, the helm being aport,.

is now hard aweather, the head yards and fore-top-maft-ftay-fail

flat full, the after yards braced the other way, all aét together, ‘and:
will bring the thip round on the ftarboard tack, before fhe comes:

near her anchor; then the mizen may be hauled out, and the fore--
top-maft-ftay-fail, and head yards fet drawing full, to fhoot her
a head, -till. the drives to. windward. of the anchor,. with. a tight:
eable as before defcribed.. '

BuT to caft a fhip the right way at' an anchor, with.a wind-

ward tide,. is. beft reprefented plate the sth, witha fide view of

the thip, figure 1, to caft her upon the larboard tack, when the
Jee tide flacks, the helm is put-aport, to fheer the thip and bring

" the wind on the larboard bow, then fet the {pritfail and fpritfail
topfail, topped up to port, the jibb and fore-top-maft-ftay-fail:

with. the larboard fheets flat aft, and the jibb fheet under the {prit-

fail-yard-arm to guy the fail further out to port, the head yards.
briced fharp up with the larboard braces, the after yards with the:
mizen-top-fail fet braced fharp up the other way ; ftrit notice:

thould. be taken when the lee tide is quite done,. to put.the heim

hard:
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hard a ftarboard, fo that the windward tide alting upon the ftar-
board fide of the rudder in that direction, and the wind upon the
fails and yards makes them evidently tend to caft the fhip the way
defigned, and when fhe is caft you have only to fill the head fails
and yards, to fhoot her a head with a tight cable, till the tide fets
her to windward of the anchor, or {wings her acar end oa the tide,
and brings the wind on the larboard quarter; then the head fails.
thould be taken in, and the head yards pointed to the wind with
the larboard braces, and if fthe continues to ride a head of the
anchor, which fhould be ftrictly noticed by the. buoy, or the
growing of the cable, more after-fail fhould be fet, the mizen and
mizen-ftay-fail added to the mizen-top-fail, to help the ftarboard
helm to keep the fhip from breaking her fheer againft the helm,
and bringing the wind on the ftarboard quarter ; when this hap-
pens with thefe fails fet, the mizen and mizen-ftay-fail muft be
immediately taken in, fhiver or keep drawing full the right way
the mizen-top-fail, fet the jibb or fore-top-maft-ftay-fail, the
yards and helm being trimmed the right way, as before mentioned,
to keep clear of the anchor, and bring the fhip round on her pro-
per fheer again, with the wind on the larboard quarter; then down
headfails, and endeavour to keep her on this theer, as before di-
re€ted, till the windward tide is done.

-~

e ——t—

On keeping a clear Anchor when the Wind blows a Point or two
a-crofs the Tide.

N this fituation, when the tide makes to windward, it will
naturally caft the fhip with her head towards the weather fide,
and for the reafons before given, will fwing her, to bring the wind
fo far abaft the beam, as to prevent backing her a ftern of the
anchor to keep it clear: therefore I would recommend to thoot her
a head of the anchor to the weather fide, till the comes to her
proper fheer; the wind being on the quarter a little a crofs the tide,
will keep her from breaking her fheer, whilft the windward tide
runs, and fthe may be eafily thot a head on the fame fide of the
anchor, again, as before defcribed, when the windward tide is
done.---But whenever the wind blows fo far acrofs the tide, that
the fhip can be fheered and kept to leeward of her anchor, I
recommended
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recommended this as much the beft prattice to keep a clear
anchor. ‘

To keep a clear Anchor, with the Wind right a-crofs the Tide..

STRONGLY recommend. the fimple and eafy method of

fetting the fore-top-maft-ftay-fail with the weather theet flat
aft, and the helm aweather, whereby the thip may be fheered,
and kept near the fame })lace to leeward clear of her anchor, both.
flood and-"ebb, as reprefented by the fhip figure 2, plate the 4th.
But this method of fheering a fhip to leeward is- quite contrary to-
. that bad. cuftom whichis practiced in the coal trade, of fheering,
thips to windward of the anchor, and though I allow them to be
the greateft proficients in managing fhips in narrow and difficult.
channels, yet I hope to convince them that their praice in this.
inftance is wrong. -But Dame Cuftom; I know from experience,,
is a powerful adverfary, and a great enemy to. improvements, and
will feldom fubmit to convi&ion; notwithftanding that, I fhall
.endeavour to make a fair comparifon, by defcribing both methods,.
as they are reprefented. in plate the 4th, which was made for this.
- purpofe only, and then leave the merit of both to the determina--
tion of impartial judges. Firft, then let us fuppofe the wind to be.
off fhore, and right a-crofs the- tide, as-is reprefented. plate the
4th, and that the fhip figure 1, is commanded by Capt. Reafon,.
and came to an-anchor on the larboard tack, ftemming againft the
tide, as defcribed page g5, with her helm aweather, to theer the.
fhip to leeward of the anchor, which method not only keeps the:
fhip clear. of heranchor, but alfo makes her ride fo near end on to.
the tide, with the wind rather abaft the beam, that {he may be
helped with. fail, to ride eafier in a rapid tide ; and when' the tide.
is moderate, fhe will lie theered right to leeward of her anchor,.
where the muft be at cach flack tide, as has been before obferved..
And if we fuppofe that the came to anchor at flack tide, as
defcribed page g5, fhe will then lie with the cable and anchor in.
the fame diretion, with the wind. right a head; fo that when.
either tide makes, fo as to bring the wind upon the bow, they:
have only to hoift the fore-top-maft-ftay-fail with the ftheet to.
windward, and put the helm aweather, to keep the anchor clear;,

as.you fee reprefented by figure 1, plate the 4th.. X
aw’
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Now we will fuppofe Dame.Cuftom commanding the bip figuse
3, in the fame plate, comes to an anchor on the ftarboard sack,
ftemming againft the tide, and puts the helm a lee, which fheers
the fhip, and lays her anchor in a flanting diredtion to windward, as
reprefented by figure 3, till the tide begins to flacks then fets the
mizen-top-fail aback, and in little wind, fometimes adds the
main-top-fail aback, to back the thip a ftern, clear of her anchor,
according to her fcope of cable, from her being near right to wind-
sward to right to Jeeward of her anchor, as reprefented from figure 3,
to figure 2, where the thip muft naturally lie in that fituation every
flack tide, with the wind and anchar right a head, till the other
tide makes ; then they fhift the helm a lee, brace aback the mizen-
top-fail and yards, &c. and theer the thip nearly right to windward
on the larboard tack, to complete almott the circle quite round her,
anchor every tide, as reprefented from figure 3, to figure 4, where
it appears plain, the (hip is made to take up above twice the room
of the thip figure 1, confequently in that lpropartion her cable rubs
over twice as much ground, is more liable go {weep foul of ftones,
wreck, or loft anchors, &c. which may greatly hurt it, and i
may get under the upper fluke of her own anchor, if the anchar
does pot turn in the ground as the fhip is fheered round it, which
-probably will be done at the Jaft and firft part of the tide, when
it runs eafy ; when if the wind is moderate,  and the bottom a
tough clay, it is great chance but the anchor lies with the ftock te
windward, by the ftrain upon in that diretion, as above mentioned,
and the cable may go over the ftock when lying flat upon the
ground, as the fhip was backed to leeward of the anchor, and
may fweep under the upper fluke as fhe is ftheered to windward
again, which makes it evident, that by this pra@ice, Dame
Cuftom is likely to ride with the cable foul of the upper fluke of
the anchor, as reprefented figure 4. And to fuppofe the wind and

. tide fo moderate, that the thip does not drive, yet the ftrain upon

the upper fluke may cant it towards the thip, and raife the farther
ftock arm off the ground, by which in a clay’ bottom, the anchor
-may perhaps lie in that pofition, fo that when the tide flacks, and
the thip is backed from figure 4, to figure 2, it will clear the cable
of the anchor fluke; and as they fheer to windward again, from
figure 2 to figure 3, the cable is likely to fweep under the anchor
ftock arm, that lies canted off the ground. I defy the adherents
ef Dame Cufiom to accoupt for their cables fo often getting under
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the anchor ftock, which naturally li¢s flat upon the ground, but
from this bad practice.

Ac 1N fuppofe Dame Cuftom comes to an anchor at flack tide,
the anchor will naturally lie in the fame direction with the thip and
wind right a head ; and"when the tide makes, inftead of keeping
the thip to leeward, as reprefented figure 1, then the old Dame
fheers and lies to windward of the anchor, as above mentioned ;
and fuppofe the wind to change, and come fo far abaft the beam
that the fhip cannot be backed a ftern of her anchor, but fhoots a
head as the tide flacks, in this cafe, if it is good holding ground,
we may reafonably fuppofe that the anchor has not turned in the
ground as the fhip has gone round it ; the cable will then naturally
fweep the upper fluke of the anchor, fo that Dame Cuftom is
likely to be ad:ift with the lee tide, if it blows freth, or the tide
runs ftrong, and may carry other fhips adrift with her, which
makes it dangerous for Reafon to lie near Dame Cuftom, in
crowded road-fteads, and it muft make great confufion when one
theers their fhip to leeward, and the other to windward of their
anchor, they may fheer on hoard each other, which I have known
to be the cafe, and Dame Cuftom has then abufed Reafon, by
calling him lubber, for fheering the thip to leeward of her anchor,
when Reafon, who had obferved their wrong proceedings, wagered
in his own defence, that Dame Cuftom’s anchor was then foul,
which proved to be the cafe at heaving it up.

THERE is fo much to be faid againft this bad cuftom, of fheer-
ing to windward of the anchor, that I am furprized how it came
into pratice, fince nothing reafonable as appears to me, could be
urged in favour of it; even in refpedt to work, to wear and tear,
they all are greatly againft it; fo that I will advife every fhip,
commanded by Reafon, to refort and lie together, as far from the
adherents of Dame Cuftom as the room in the place will admit of ;
as they all fheer one way, to leeward of their anchors, they may
lie with much more fatety clear of each other, in lefs than half
- the compafs of the ground that Dame Cuftom takes up, as is
made evident by plate the 4th, which I hope will prove fufficient
to condemn the practice. '

It is but fair that we remark what effe&t the change of wind
might have upon the fhip figure 1, to leeward of her anchor,.
when it made Dame Cuftom foul her anchor by being to windward
of it, as ntentioned above. Suppofe then that the wind comes.
four points abaft the beam ;. as long as the forc-top-maﬁ-ﬁay-faill;

-0 with
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ON MOORING SHIPS.

with the fheet. to windward, will keep drawing the right way, and
the helm is.hard aweather, Reafon, to leeward of his anchor will
never come near to foul it; and to fuppofe by the force of the
wind the fhip ranges a head of the anchor, that the breaks her
theer, it will be with her head to leeward, clear of the anchor,

till the tide drives her a ftern of it again ; fo that whilft a thip by

this method can be kept to leeward of her anchor, the thould
never be theered to windward of it.

ON MOORING SHIPS.

R ULES cannot be fixed to fuit all places and all fhips, but

different methods may be neceflary, according to the road,
the fize of the thip, her draft of water, and how fhe may be pro-
vided with ground tackle, &c. Where the tide runs very ftrong,
and there is water enough, it is certainly beft to moor water fhot,
the anchors and cables lying in the fame dire@tion with the tide,.
which can then have but little effe&t upon them, in comparifon to
what it has when a thip is moored a-crofs the tide, where the power
of the tide alone upon the moorings, is of itfelf fometimes enough
to bring the anchors home. Therefore great fhips that have fheet
anchors, and are well manned to clear the haufe, when obliged to
lie where the tide runs ftrong, moor with the beft and fmall bower
anchors, water fhot; but fmall fhips having only two bower
anchors, and but few hands to clear the haufe, drawing lefs water,.
may moor out of the firength of the tide, with the fmall bower
and ftrcam anchor, and haufer athwart the tide, and keep the
beft bower anchor in referve, as occafion may require.

WHEN a fhip is to be moored enly to wait for a fair wind, the
beft ancher, and open haufe, thould be towards the foul wind
quarter ; but when a fhip is to lie with all winds that may blow,
the beft anchor and open haufe thould be towards the worft wind.
that may blow, to raife the waves, and give the fhip a pitching
motion, as is mentionéd page 98, and muft leave no more of the
{malleft moorings within beard, than juft encugh to frefhen the
haufe on occafion ; by which they will hold the longer, by having
the longer {cope, and the haufe will be the eafier cleared. : '

WHERE a fhip is. liable to ground with the ebb, and not to
float till the flocd tide runs ftrong, the fafeft methed is to moore

‘ a-crofs
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@-crofs the tide, which lays the fhip clear of getting damage
upon her own anchors; when it requires to attend and flack the
mooring, that her ftern may {wing over upon the flood, to prevent
her girting. And when moored with a {mall anchor and haufer,
the helm fhould be always fhifted, to fheer her towards the fmall
anchor, to eafe the ftrain upon the fmall moorings ; and to lay the
principal ftrefs upon the.bower anchor and cable, to ride the thip
when the tide runs ftrong.

I uAvE been mooring a fhip in a very narrow river, where the
fhore on each fide was nothing but loofe thilly ftones. We laid
the bower anchor clofe over to one fide of the river, and made faft
a haufer with a long bowline knot, to the middle of a twelve feet
deal board, on the oppofite thore under the fhilly ftones, - broadfide,
and its lower edge a little flanting, towards the fhip, which held
her better than an anchor would have done in its place. Another
remark. of this kind, which I think deferves notice, is what I
have known done, where anchors placed one to back another could
qnot be made to hold in fand :---a bulky bundle, made of rufhes
that grow on fand hills, buried under the fand, and trampled upon,
has held fo that it would break a cable made faft to it ; and no
doubt but any thing of the fame bulk would anfwer the fame pur-
pote.

e et
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ON KeepPING A CLEAR, oR OPEN HAvsSE.

N roads where fhips are liable to be put in great motion by
waves, which may make dangerous deftruction of the moorings
with a foul haufe, the danger and trouble there is in clearing it,
when the waves run high, make it highly neceffary to endeavour
to caufe the thip to fwing the right way each tide, to keep the
haufe clear, which the wind will do when it blows a-crofs the
tide, as may be fuppofed in plate the sth, and that the wind was
off the thore a-crofs the tide, when the fhip figure 1, was moored
with an open haufe towards the fhore, to wait for a fair wind ;
whilft that wind -continues, the thip will fwing with her ftern from
the fthore, and keep a clear haufe without any trouble, but when
the wind comes to blow right oppofite to one tide, and in the
fame diretion with the other tide running along the thore, as re-
prefented by the fhip figure 1, plate the sth, then it requires
O2 ’ management
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On SERVING CTABLESES.

management to make the thip fwing with her ftern from the fhore,
to keep the haufe open on both tides. The method of proceeding
the firft part of the windward tide, when the wind is right a head,
is fully defcribed page 100, and to {wing a fhip the latter part of a
windward tide, when the wind is right aft, requires only to put
the helm over that way her ftern is to go, as in this cafe to ftar-
board, which will bring the wind on the larboard quarter ; if it is
little wind, the mizen, mizen-ftay-fail, and mizen-top-fail braced
up fharp, may be fet, to affift the heln as the tide flacks, to fwing
her the right way to keep the haufe clear, without the trouble of
towing with a boat, running out a rope, and a {mall anchor, &c.
which a calm, or the fetting of the tide may fometimes require
to be done.

asegseeRE R —

On ferving Cables to prevent their Chafing.
AS fafety may often depend upon this, not only when the

waves run high, but in fmooth water where the tide runs
ftrong, and by giving the moorings a trembling moticn, may chafe
them, therefore care thould be taken to have them well ferved, not
only in the way of the haufe and cut-water, but fo far as to reach
below the gripe ; for if a thip be moored water fhot, or at a fingle
anchor, with a windward tide, when it blows fo frefh that fhe ranges
about, and lies a head of her anchor, with a tight cable, the cable
may be hurt under the bows and gripe, if not ferved low enough,
with rounding and keckling. ‘Therefore it is certainly beft to have
the cables properly ferved ready for mooring} as the time and place
the thip is to lic in may require, as our Egff India thips in the
paffage home, when in a fine weather climate, put the proper
fervice on their mooring cables; and in the coal trade to London,
they put on their cables what they call a long and thort fervice, to
continue on for the fummer’s work.

Tue beft fervice that I know to preferve a cable from chafing
in a ftorm, when the waves run high, is fuch as is ufed in the coal
trade to London ; it is cut from the beft part of a tanned horfe
hide, big enough to wrap two or threc times round the cable,
which is readily and eafily put on and taken off, and much better
than the plats commonly ufed in merchant’s fhips, which are lon
and troublefome to pafs, and beat about the cable ; and after that -

are




How the fmall Moorings may be beft applied in a Storm.

are liable to become flack as the cable ftretches, and rubs backward

and forward in the haufe; and when the thip pitches hard, it
fometimes feperates and makes openings between the . parts of the
plat, fo that the cable may be chafed in thefe openings, which a
leather fervice is not fubject to, being all the length of the hide in
one piece. The method of putting it on the cable, is firlt to
wrap two or three fold of old canvafs, the length of the leather
fervice, which, if too ftiff to put on dry, requires only dipping in
water, and beating it againft any wood, which makes it im-
mediately foft and pliable ; then let as many hands as can come at
it, wrap it as tight as poffible upon the old canvafs, round the
cable, tying it tight and fmooth on with fennit, or three yarn
nittles, made for that purpofe, greafing them and the fervice, very
‘well, before veering it into the haufe-hole.

I wouLp advife to avoid a practice I have feen ufed on this oc-
«afion, that is taking a timber hitch with fome nittles round the
cable upon the canvafs, then wrapping the leather fervice and the
nittles round the cable together, which raifes the leather in the
place of thofe nittles where it will {foon chafe through.

e ]

How the weakeft Moorings may be beft applied, to help a SHIP
to ride out a Storm. .

N a dangerous fituation, all pratticable hints, that may con-

1 tribute any thing towards fafety, deferve notice; and it may
often happen that the fmall bower cable may be too much worn,
or the {mall moorings known to be too weak to bear the ftrain of
the fhip to ride out a ftorm, when the anchor at the beft cable is in
danger, or expected to come home ; in this cafe, I would recom-
mend endeavouring to make the weak moorings ferve for a backing
to the beft anchor and cable, contriving a traveller (as it may be
properly called) of fufficient rope, to go flack round the beft
cable, without the haufe, and well fecured with rolling hitches
feized, &c. to the weak moorings that may be veered away, or let
go as occafion may require ; or if fhort of rope to make a proper
traveller, a ftopper may be put on without the haufe, till the end
of the {fmall moorings is put round the beft cable, with a bowling
knot open enough that it may flide along the beft cable, till it
comes to the anchor ftock, which may prove fuch a fure backing
to
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ON UNMOORING a SHIP.

to it, as to prevent its coming farther home; fo that by this means,
there is a much better chance to ride out a ftorm by the beft cable,
fingly, than to run the rifk of either anchor coming home, to
bring them both a head together, by which one cable is apt to get
foul of the other anchor, and to get fo entangled as to make the
anchors come home, or make it neceflary te cut the cable which is
foul of the anchor, if the fhip has a pitching motion.

But it muit be allowed, that this, as well as every other un-
common method, requires judgment to contrive, and refolution to
put the defign {peedily in practice, as the occafion and neceflity
may require, to preferve the whole when fafety depends upoa’
sriding out a ftorm.

St —— Rt et e

On UNMOORING A SHIP.

HE RE needs little to be faid on this fubje@, if the fhip

lies in a'clear, roomy place, as ecither anchor may then be
¢aken up firft, by veering to it, or may be weighed with a boat,
&c¢. But if fituated among a crowd of fhips, ar near the fhore,
then it requires to look about, and confider well to take up that
anchor firft, that gives the cleareft birth to caft the thip, or get
her underway. in the moft advantageous manner, clear of the
dangers that may be near. For want of condu& on fuch oce
cafions, I have known great damage done.

It was faid by the celebrated Do&tor Halley, that the Syftem
of Navigation in his time, depended upon three L’s, meaning
Lead, Latitude, and Look-out, each of which deferves particular
notice, as fafety, no doubt, will always greatly depend upon themy
I fhall therefore netice them in their order.

Rt

Ox HEAVING Tre HAND-LEAD.

H IS method of founding the depth oi water is peculiar to

our feamen, and I judge had it’s rifc in the coafting trade to
London, where their fuccefs and fafety depended greatly upon it;
and fo dexterous, by their great practice they become, that they
will heave the lead far enough to reach the bottom, and give true
foundings




Rules commonly obferved by a good Leap-MaN.

foundings in eleven or twelve fathom water, when the thip may be
going at the rate of four or five knots through the water; and
their rules being equil to their dexterity, deferve mentioning, and
thould in my opinion be followed as ftandard rules for the hand lead,
for want of which being properly ufed, I have known many mif-
fortunes and fatal loffes, which might have been avoided. I have
heard of a commander of a large fhip, in the above coal trade,.
who in dangerous places always hove the lead himfelf, and cunned,.

or ordered the fhip about, aecording to the foundings, which he

fung, or fpoke out aloud as the other men.
e ——— gy

Rules commonly obferved by a good Lead-Man.

H E N ordered to the lead, he takes care, 1ft. that the

inward end of the line is made faft, to prevent lofing it.
2d. That the lead and line may run clear, and come fair to hand,
he takes them out before that throwd next to his foremoft hand
where he ftands to heave. 3d. The firft caft of the lead he only
heaves out about fix or feven fathom of line, which prevents the
lead being over hove, and readily makes known that the fhip is
not in immediate danger, when no ground is found at that depth ;
and it is an eafy way to clear the line for a deeper caft the next
heave, if the occafion requires it. 4th. When founding in lefs.
than five fathom water, or when there happens a fudden alteration.
of lefs water, he heaves the lead as faft as poffible, and fpeaks out
the foundings brifkly, with a loud voice, and does not fing them
out, which takes {0 much time that I have known a fhip to come
a ground before the founding was made known.

s e
Ox SINGING our THe SOUNDINGS.

T H IS cuftom is certainly a benefit to a fleet of fhips, failing:
near together in difficult channels, where fafety depends.
upon the lead,  as in the coal trade to.London, where I {fuppofc the
pra&ice began, finding the advantage of hearing each others
foundings as a guide to the whole.--- Another advantage attencing
this praice, 1s, where a commander is not well acquainted, he

may
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ON SouNDING WITH THE DEERP-sea-Leap.

may go off the deck, and look at the foundings laid down in-the
chart, or inftrutions for the place, and hearing the depth of water
fung at the fame time, compare how they agree.

But it muft be allowed that there are rifks attending this
practice, by the lead’s man ftanding ftill all the time he is finging
out the foundings; for which reafon the before mentioned 4th rule

" for a good lead’s man, fhould be fsittly obferved, to avoid the

danger there mentioned, to have happened whilft the lead’s man

- was finging out the foundings, with a- long tone, thus, 4y, tée,

mark, three, &c. in which time the fbip came a ground, which
might have been avoided, had the foundings been {poke out quick,
as above recommended. Thic makes me think, that it may be
a difputed point, whether the foundings may not be as well or
better heard, when fpoke out quick with a loud voice, than when.
they are {lowly fung out ; if fo, the advantage muft be greatly in:
favour of {peaking out the {foundings, on all occafions. o

—ete R —

ON SOUNDING WITH THE DEEP-SEA-LEAD..

WOULD recommend, here, what I have found by ex-
perience to be an advantage, that is, having the lead only fifteen
ounds weight, -with a {maller line than common kept ready upon:
a reel, made large enough for the purpofe, like a log reel, and.
hung up in beckets, where a man can. readily take and hold it.
between his hands, on any fudden occafion: and that the lead ma
fink the fafter, to have {mall and few marks, as the hand lead ani.

"line will get foundings at any time, in ten fathom water ; the deep-.

fea-line need only to be marked from ten. to feventeen fathom, as
common, and from twenty upwards with knots as fmall as thof¢.
in the log-line..

TH1s lead requires various methods of heaving it, according ta:
the depth of water expected, and the thip’s head or lee way at the
time the lead is to be hove. When a thip is failing right an end,.
without much lee way, if fonndings cannot be got by heaving it
from the cat head, or fpritfail yard, a man mufl carry the bight of
the line to the jibboom end, and with a tight line fwing the lead
forward, when another man gives it all the force he can from the
fpritfail yard. This method well managed, will heave the IE:(:}::I:




To Bring A SHIP To, To SOUND. - 113

firtheft it can be done, to get foundings, without. bringing the
thip to..

'To bring 2 SHIP to, to Sound..

T’"H E difficulty of getting true foundings,. in a-galé of wind;-
- increafes in proportion to the depth of water, and. the
violence of the wind and. waves. The beft. method that I have.
experienced, . is to pafs the lead from the weather quarter, round.
the ftern to leeward, without all, to the fore part of the quarter
deck and aman to carry the bight:of the line to the lee main..
yard-arm, which is to be laid fquare when the helm.is put a lee,
to bring the thip to; and when the fhip begins to thoot to wind--
ward by her headway, then.the lead is to. be fwung right to lee-
ward from the deck, whilft the man at the yard-arm, with a tight.
line, {wings it as far.as peflible to leeward of the thip, which gains
to windward of the lead, whilft the headway continues, and then.
runs her ftern up to the wind by the fternway, backs near to
where the lead was hove, by which means, .as mentioned in box- -
hauling, page. 86, a great deal of line may be run out, nearly up -
and down;. and the lead being armed with tallow, makes it
certain: whether it has ftruck the bottom.or ne, and.if it has,.
fhews, what fort of a bottom there is. ‘

WaeN and how oft it may be neceffary-to try for foundings, .
muft be left to the difcretion of the commanding officer, and will
be more or lefs-fo, .according to the nature of the coaft, place, or-
fituation .of the fhip ; but the want of it’s being done in due time,.
is well. known to have occafioned many fatal lofles.. Therefore.
they who negle& heaving the lead, will always be blamed in pro-
portion to the degree. of danger, and.the lofs their negle&t may,
occafion. .

P THE.
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ON THE LATITU‘DE.'

P HE latitude when it can be got by a good obfervation,
with a good inftrument, muft be allowed to be the anly
guide we have in navigation ; becaufe it not only gives to a cer-
tainty, the fhip’s place, North and South, but it likewife helps us
to form a judgment how far a dependence may be put on our
reckoning, Eaft or Weft ; in proportion as the latitude by the ac-
count kept of the {hip’s way, agrees or difagrees with the latitude
obferved in the paffage in general; fo more or lefs dependence ac-
cordingly may be put upon the longitude the fhip is reckoned teo
be in.

On the Latitude of Places being wrong laid down.

HE R E people are firangers to places which they have

not got laid down from good authority, in new charts or
books of eftablithed good chara&er, but have them only in old
books, or general charts on a fmall fcale, where the latitudes may
be very erroneous, great caution fhould be ufed to avoid the ill
confequences which may attend fuch errors, when they may be
drawing near to danger, or in making a land fall, &c.

I was in a fhip bound from Lifbon to Mazagan, a Portuguefe
garrifon on the coaft of South Barbary, with which, in very fine
weather and a fair wind, falling in as we thought by the latitude
obferved, we were in a fair way to find the place, the latitude of
which we had only laid down in an old general chart, on a fmall
fcale. Being all of us ftrangers, we traced the coaft clofe along
thore by day, and laid the thip to at night; thus we fearched for
the place {o long in vain, that we defpaired of finding it, there-
fore it was refolved, if poffible, to try to turn the fhip to wind-
ward, againft 3 current then running, and go to G#braltar to get
a pilot to find the place, when in our way back, we found it was
a degree of latitude to the northward of where we had ever looked
for it, owing to its being wrong laid down in the chart, and to our
officers not getting every poflible information, concerning a place
with which we were not acquainted, before proceeding on the
voyage. ’

BerorEe clofing this fubje&, I cannot help acknowledging that
great fervice- done to all feafaring men by Mr. HapLEY, in the
anvention of his excellent Quadrant, for obferving the latitude in

fo
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ON LOOKING-OUT.

fo eafy and certain'a manner, and which I can fay from experience-
is moft excellent, when compared to our old inftruments, for that
and the many other ufeful purpofes it an{wers, in taking angles:
horizontally in furveying, and of the fun and moon, or moon and
ftars, towards finding the longitude, and equal altitudes to find.
true time, &c..

S

On LOOKING-0OUT.

GOOD lookout may juftly be faid to contribute more tham
any thing towards. fafety, not only from fhores or fhoals,.
. &c. but from fhips running on board each other at fea, which no.
doubt often has, and may prove fatal to thofe who neglect it.
Therefore the utmoft care fhould be taken, that this duty is not.
done in a carelefs manner ; and the tranfgreflors thould be. punith~-
ed, by fome means. '

I'was in a fhip; in. company with a flect. of thips of war, turn--
ing to windward in the night, with a frefh breeze of wind, when:
our mate of the watch, as walking the weather fide of the quarter:
deck, was allarmed with hearing called out from another fhip, ¢ a.
«« good lookout before there,” and-an anfwer made by feveral.
¢ aye, aye,”---the mate ran to leeward, looked under. the mainfail,.
and faw a frigate on the other tack running on board of us; her
jiboom ran within our lee mizen throuds, and tdre.them all away ;
her fheet anchor fluke took our main chain plates, tore them all-
away, and ploughed away the plank and timbers till it. got clear-
through our fhips fide, before one thip flopt the others way, and
they were fo locked and entangled together, that. had it been a.
rough inftead of a fmooth fea, as it happened to be,. one or both.
thips muft have funk, before they got clear of each other..

. Tuis fhews, notwithftanding the ftri&t difcipline ufed on board:
our King’s fhips,- that this important duty is negligently done
there, as well as in other fhips, by carelefs men, not confidering
how much-depends upon' their lookingout, when fkulking: or ai-
verting themfelves with ftories- upon the forecaftle ; they, without
looking-out at all; will anfwer regularly to the word of command,
‘¢ aye, aye,” which occafioned the above misfortune. For thefe
‘reafons, as long as the weather permits, the lookers-out fta-
tioned on deck,. thould be made to walk each man by himfelf,.

' P2 which.

.
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On LOOKING-OUT ror LAND,

-which will prevent them from ‘being diverted, or fleeping on this

duty; for it is well known that a man may ftand and fleep, but he
cannot walk and fleep ; and to make .this duty both eafy and well
done, it thould be taken {pell and fpell, according to the number
of the watch that can be trufted, and as circumftances .may
require.

anE wideft and cleareft part of the ocean muft be .allowed to
require a lookout ; for any two fhips that are crofling each others
track, may meet and deftroy both ; and the worfe weather, the
‘more occafion there muft be for caution. As I was crofling the
‘weftern acean, where we had a very narrow efcape, failing with 2
gale of wind, quartering under mainfail and forefail, when the
lookers-out upon the forecaftle, fecing a light right a head, took
it for, and faid one to the other, it isa ftar, for which it pafled till
we came fo near, before it was perceived to be a {hip lying to with
a light out, that we ouly juft got clear of her ftern, by putting
.our helm hard a port, which but juft faved both (hips from im-
amediate deftruction.

To prevent being deceived -on this occafion, I think it neceffary
here to remark, that when any light appears in the hori2on, or
near the water’s edge, it cannot be a ftar, for :the atmofphere or
air {o obfcures the ftars, that they cannat be feen to rife or fet in
the horizan. When drawing near to any danger, where fafety
mmay depend entirely on a good lookout, if the weather permits,
and the fhip is manageable, and will work under her topfails,
with the mainfail and forefail in the brails, it gives a fair opening
for the officer, as well as -others upon deck, to look round them,
to fee any dangers which may appear. - The little difference thus
amade in the thip’s failing, is not to be compared with the advan~
tage given far fafety, or preventing damage on fuch occafions,

ON LOOXING-OUT ror LANTD.

T is found to be neceffary in fareign voyages, to propoic.a re-

A ward for the man that firft fees and callg’a g:t l,a,nd,P ifpi(:rproves
to be really fuch ; and if it be not fuch, I think it is a bad cuftom
to abufe him, if he happens to give a falfe alarm, by miftaking ‘a
<loud for land ; becaufe it is well-known, that the land fometimes
appears fo much like a cloud, or acloud fo much like land, ata
: diftance,




On Looking-oat alofe for S HOALS, &.

-diftance, or the land may be covered by a cloud, that often makes
it difficult to diftinguith one from the other. For which reafon a
man thould not be made a fufferer for a miftake of this kind, but
thould be encouraged, and have liberty to call out from the maft
head that there is fomething like land appears ; this might prevent

the bad confequences that fometimes happen, from people being -

afraid to fpeak in good time, for fear of being miftaken, and
ameeting with difcouragement.

—;'w———

On Looking-out aloft for SHO ALS, &c.

4 H IS duty well done, may prevent a thip coming aground ;

therefore the looker-out at the maft head, on this occafion,
thould be encouraged, and ftrengly recommended to make known
without fear or referve, all alterations or different appearances of
the water; a feeming change of colour fhould not be omitted,
though it may often proceed from the refleCtion of clouds, yet it
.may prove fhoal water, and neglect may be fatal ; for which reafon
an officer thould always take the trouble to go up to look at what
is noticed from the maft head, on all occafions; and riplings,
broken water, -or the appearing of an extraordinary {mooth water,
when the fea is rough, fhéuld all be ftrictly noticed, as they may
Jprove .to be great dangers. '

‘By want of attending to this fmoothnefs on the water, from
the maft head, I had a very narrow efcape from running the fhi
:on fhore, in turning to windward through the Guilpb of Florida,
‘when ftanding towards the Colleradses with a defign to make as
bold with them as pofiible, in order to a longer ftretch on the
-other tack. I-ordered the man at the mafthead to lookout fharp
for broken water, which we expected to fee at a fufficient diftance;
‘but inftead of meeting with breakers, we fell into an axtraordinary
{mooth water, all at once, which was taken no notice of from the
.mafthead ; we tacked in a great hurry, and had but four fathom
aater when the thip was got about, and was but juft clear of the
ground. .

IN
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The fun
fhining a
head hin-
ders
fhoals be-
ing feen
that way.

On feeing Shoals in clear Water, from the Maft-head.

N thofe feas where the water is very clear, and the weather

fine, frequently from the mafthead may be feen thoals that the
thip might touch upon; and-efpecially if the fun fhines a ftern,
or is abaft the beam when the fhip goes her courfe. This en-
lightens and makes more vifible the parts of the thoals towards the
thip, fo that from the mafthead, I had the, experience of cunning
a thip in the beft of the deep, clear of dangerous thoals, through
channels where we were not acquainted ; but a rough: fea,. or the
fun happening to thine 2 head of the fhip the way fhe is going,.
hinders the fhoals being feen under water, though it may be clear
and fmooth. I had this laft cafe confirmed, by an inftance in.
lcokingout for fhoals, called the Sifver Key or Plate Rocks, lying
off the N. E. part of Hifpaniola; the fun happened to fhine a
head of the fhip, when a part of the theals we had. paflfed were feen
a ftern, from the quarter deck, before any was feen from the maft-
head. I was very angry with the man lookingout, till I was con-
vinced he was not in fault; for nothing eould be feen under water-
a head, the way he was ordered to lookout, ewing to the dark or
fhaded parts of the fhoals being towards the fhip, and the water
refle&ting the fun’s rays upon the eyes of the looker out, that pre-
vented us from feeing the dangers. I ordered the helm a weather,
and brought the fun aft, and cunned the fhip out again clear of the
fhoals, which we ceuld fee very plain with the fun a ftern; they
feemed to be coral rocks, here and there one, in a ftraggling man-
ner, with about four fathom water upon them that we paffed.
But it muft be allowed that- thefe thoals, feen in an oblique di-
reétion, appear much fhoaler than they really are, by the refra&ion
of the water being fo much greater than that of the air; as is well
known from that common experiment of a fhilling that cannot be.
feen obliquely over the edge of a bowl, till water is peured upon:
it, which caufes it to appear vifibly higher to the fight. It is the
fame with thefe fhoals, when obliged to go right over them, if the-
fhip has water enough, they are feen and found by the lead to lie
deeper than was expected..

I VENTURE,




'ON THE LONGITUDE AT SEA BY OBSERVATION. . I19

. VENTURE, failor like, to make fome remarks on this fourth

L, the difcovery of which hath been long expected, and is ftill

laudably purfued and encouraged by all the learned nations of the
world. ~ :

THE great rewards offered, and the encouragement given by
our government, has occafioned many methods to be tried for this
ufeful difcovery; Mr. IRwiN’s Marine Chair, to obferve by
Jupiter’s.moons at fea, to which a fair trial has been given; Mr.
Harrison’s famous Time Piece, which performed fo well in the
voyage of trial to the #Wef Indies, as to gain [. 10,000 reward;
and now what is recommended and publithed by order of the
Board of Longitude, MAavYER’s Tables, and MAsSKALINE’s
Nautical Almanack, to obferve and calculate by the fun, moon,
and ftars, which I doubt will require too nice obfervations, and
too long calculations, te be performed without errors, by the ge-
nerality of fuch feamen as at this time navigate fhips at fea, who .
will think it too difficult to come near true time of day or night,
on this uncertain element; and every minute they are out in that,
makes an error of a quarter degree of longitude.

THEREFORE without this much laboured for difcovery, can be
‘brought within the reach of common capacities and learning to
perform it with fome certainty, without being liable to many errors,
which every man is fubje& to in nice obfervations and long calcu-
lations among a multitude of figures, it may be produttive of
effe@s contrary to the defigri; efpecially by putting people off their
guard, and giving too much confidence to the vain and pofitive
part of men, who cannot bear to be thought wrong in their
reckoning. Many inftances I could give of this difpofition, but
fhall only mention one, who, though he was fteering an eafterly
courfe in the night, and was told that land was feen a head, replicd,
<¢ that the devil muft bring it there if there was any, which he
could not believe.”---The confequences of this obftinacy, was the
lofs of a fine large fhip and a rich cargo.

Tue Board of Longitude, in order to facilitate the difcovery Except
that is expeCted to be made by this laft mentioned method, hasihgrons”
ordered, that the mafters for the royal navy muft qualify them- be come
felves, by learning to pafs an examination to thew that they under- certyin
ftand the Nautical Almanack, which is a tafk, in my opinion, that ¢5 me-

cannot be expected from many of our moft hardy and expert navi- ::l\:;}lli:
gators, whofe education has been mottly from early youth through [
the hard, laborious, and bufy fcenes of life at fea, and who have than

fnever
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* good 'nevcr had the opportunity, to get the learning that is neceflary, to»

3mong . underftand the true principles of this Almanack..

;l;%:;-; ON this occafion, with humble fubmiffion to the learned, I fpeak:
P for myfelf and many mafters of thips, who~can condu& a fhip to any.
partof theworld, that hath its latitude and longitude right laid down, .
without having learned fo much aftronomy at fchool, as to under-.

ftand the charatters, figns and terms, &c. that are ufed in thofe.
Almanacks, to difcribe our fyftem or fet. of worlds, with their-

moons and their motions round the fun; which terms, &c. are in.

an unknown tongue to one who is but a mere englith reader.: and.

our warld and moon, with their motions and places, are there fet.

forth in a complex myfterious manner, telling us every day where:

the fun is in the ecliptick, where no.ftar is to be feen at. that.

time, which makes us fo little acquainted with the fixed ftars, as.

.to think that they and the fun, according to the old notion, go.

To nave Tound us every day, as they appear to do by our world’s daily, mo--
eur funs tion. It is from our knowledge of the fixed ftars, that. lie near:
worlds the moon’s path, that the abfervations for suis difcovery are to be.
and the _ principally made, which fhews the great neceflity, not only on this.
more ea- account, but for many other benefits to feamen, for us to endeavour
e o to get the courfe, motion, and place of our world and moon,.
feamen.. defcribed and reprefented in fuch a plain manner, that fuch navi--
gators, as above mentioned, may form fome notion how we. and.

the other. worlds, called planets, that belong to our fyftem, are
conftantly changing places, each in their different.orbits, or paths;,

and going fafter or flower according to their diftance, round the

fun once in the year, in wonderful order, from the fixed ftars in.

one part of the firmament, round to.the fame ftars again, accord--

ing to the laws given them by the Almighty Creator and conduor-

of the univerfe, as is illuftrated, and in a particular mafterly
manner thewn in. FERGUsoN’s Aftronomy, where the names of.

the twelve figns in the Zodiac, and the reft of the conftellations.

are in englifh, whereby the fixed ftars are to be known. But the

moft fruithful imagination cannot find the leaft refemblance of thofe

figures they are commonly called by, and which. require a great-

" while to learn; fo that notwithftanding the pains taken by this.
extraordinary fclf-tavght Philofopher, ta whom I acknowledge
myfelf under the greateft obligations, as what little I have learned.

in that fcience is from him,* yet I cannat help thinking, that this.

' ancient

* The friendfhip Mr. FirGuson favoured the author with, and the advantages he.derived
from tbence, qall for every acknowledgment on his part; but to attempt to beftow on that ex-
. cellent
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anciént method of teaching the motion of eur fyftem, is perplex-
ing, and is a burden to the memory, for the reafons given above;
and that it might be much better and eafier taught to feamen, by
the form of the card of the Mariner s compafs. '

IT muft be allowed that we excel the ancients greatly in fhip= 4 com.
ping, and navigating them, fince time has difcovered and brought pafs card
into ufe, that noble inftrument the Mariner’s compafs, by which a recm.
feaman knows how to fteer a thip, and to calculate the fhip’s way. mended .
He muft underftand how to quarter and divide this compafs into the twelve
the 360 degrees, which, extended out in ftraight lines from the figns.
{un’s center, might reprefent the 360 degrees of the ecliptic, in
.a much more familiar manner to feamen in general than the twelve
figns, Therefore to anfwer this good purpofe, I would recom-
mend to thofe in power, to get a fet of large plates engraved, fuch
as aré ufed now to ftamp handkerchiefs with; the firft to repre-
fent our folar fyftem as it really is, with the fun in the center and
its rays to form the fea compafs card, with the 360 degrees ex-
tending outwards, through a large circle divided into the months
and days of our year; the North point pointing to the 21ft of

. December, which may properly be underftood to be the norther-
moft part of the worlds orbit, as we then enter into what is now
the northermoft conftellation in the ecliptic, called Gemini, which
makes our fhorteft day, when at the fame time the South latitudes
have their longeft day ; the reafons for it, and the other feafons of
our year will appear evident, by having our world delineated on
the eight capital points of this compafs ecliptic, N. N-W. W. S~
W. &c. round the fun, as Mr. FErGuson has done in his sth
plate of Aftronomy, from which, and a fcheme he drew for me
to make obfervations on the tides, I formed this defign of what I
«<all the feamen’s fyftem, and had one drawn and put upon a wheel
work planitarian, to obferve whether our neighbouring worlds

cellent and furprizing characer, but a part of the praile juftly due to him, greatly exceeds the
writer’s power. Mr. F. wag really a felf-taught, or rather heaven-taught, philofopher, who
with no other advantages than half a year’s common fchooling, and during the purfuit of a me-
~chanical profeffion neceffary for the fupport of himfelf and family, acquired a degree of krow-
Jedge in aftronomy and experimental Philofophy, which, his Sovereign, and the Royal Society,
unfolicited, thought it but juft to diftinguifh with rewards and honours.

After alife of ufeful labours, imbittered by domeftic unhappinefs, and a feeble and precatious
ftate of health, (to ufe the words of a friend of his herc,) ¢¢ worn out with ftudy, age, and
¢ infirmitivs, he was at length permitted to attain that heaven, on which his thoughts and
¢ views had long been fix’d, and which is the ultimate reward of learning, virtue, paticnee,
< and picty.”” (See in Dodfley’s dun. Regiflery 17165 Some account of the late celebrated Mr. Fer-

GusoyN, 4 Dr. HouLsTox, Q_ @
palling
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pafling near us in their orbits, had any influence on the tides, bat
found none.

Tuus by having our globe reprefented in different parts of the
orbit which it moves in, at the rate of near one of the 360 degrees
of the ecliptic every day, and in that time turns once round on the
center of its.daily motion, which is at the poles which lie ina
direction of 231 degrees, inclinable towards the plane of its orbit,
and the year round always keep pointing towards the fame part of
the ftarry firmament, as is evident to any common obferver, who
may fee our North pole always points towards whit we call the
North pole ftar, that never goes below our horizon in North lati-
tudes, by a little thinking, it may be perceived in general, how
our nights and days with their alterations, and the fun’s declination,

-are brought yearly about, by the fun always enlightning that half

part of our globe that is turned direGtly towards it ; and asit is an
the 211t of December when our globe is on the the North point
of the ecliptic, when I would have the year for this {yftem to.
begin, when the fun fhines dire@ly upon the South tropic, its
light reaches go degrees round on our globe, takes in all the

* South polar circle where it is all day, by its then pointing moft

towards the fun: it is then all night in the North polar circle,.
becaufe it points moft from the fun, as reprefented in the figure on.
the North point of the ecliptic.. .

BuT comparing fmall things that can. be feen, often helps us to
form an idea of what is too big for our fenfes to difcern; a bomb fhell
of twelve inches diameter, forced into motion through our air, may
be feen by its fufe to keep turning reund and round on its center of’
gravity, as it moves forward; fo our globe, in round numbers.
about 8000 miles diameter, infenfibly to us, moves forward in her-
orbit, as may be fuppofed, at the rate about 1000 miles in every:
minute of time, whillt it is known. to keep regularly turning on.
the center of its poles a quarter degree of longitude, which makes.
fifteen degrees for every hour of time, that brings about midday:
and midnight to all the different parts of our globe, between the-

~ polar circles in twentyfour hours, as they are reprefented by the

twentyfour meridians in the figures, which all center,.or crofs each.
other, at the poles, dividing our globe into, the 360 degrees of’
longitude, Eaft and Weft, as well as meafuring the dégrees of
latitude, North and South. .

THE:
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THE daily and yearly motions of our fyftem of worlds, with 1o, our
their moons round them are all one way, that is from Weft fytem of
Southerly about to Eaft, and from Eaft Northerly about to Weft £ their
again, what we feamen underftand and call againft the fun, or its moons
apparent motion, as our globe is reprefcnted when it paffes the round the
North point of the ecliptic, and goes through our winter N. W, -
quarter, from N. to W. in its orbit, which brings our North polar four fea-
circle more and more out of the dark into the light, and leffens ©n% The
the {un’s South declination every day, till it comes to nothing on or quarter.
-azbout the 2oth of March, when we are upon the Weft point of the
ecliptic, and the center of our daily motion is then broadfide to
the fun, which fhines right upon our equino&ial line, and reaching
both poles makes equal day and night, to all the inabitable part of
the Globe, when the {un rifes and fets on the true Eaft and Weit
points of the compafs, without variation, and at the 6th hour in
the morning and evening of that day.

WE then enter into our fpring, and S-W. quarter of the The
ecliptic, and move forward every day as above mentioned, ‘from ﬁ:;:t‘er
the Wett to the South point of our orbit, as may be feen by the "
fcheme how our North latitude days lengthen, and the fun’s North
declination increafes to 23% degrees on or about the 21ft of June,
when the fun fhines right upon the North tropic, and reaches over all
our North polar circle, which then points moft towards the fun,
when the South polar circle points the moft-from it that it can do
the year round, as reprefented by the figure on the South point of
the ecliptic.

WE next go through our fummer S. E. quarter of our orbit, -0 ;‘,’,':;_.
from the South to the Eaft point of the ecliptic on or about the 22d ter-
of September, when we are again broadfide, in the center of our
daily motion to the fun, which then fhines direétly upon our
equino@ial line, and reaches both poles, rifing and feting on the
true Eaft and Weft points of the compafs, and at the 6th hour
morning and evening, the fame as when we are on the Weft
point of the ecliptic on the 20th of March.

To complete the year, we go through our fall or N-E. quarter The fall,
of our orbit, from the Eaft to the North point of the ecliptic, quarter.
which every day brings the South pole more into the light for its
half years day ; and the North pole goes as much into the dark
for its half years night, until the 21t of December, when we are
upon the North point of the ecliptic again; and the fun having its
greateft South declination, thines right upon the South tropic then

Q.2 ' pointing
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what  pointing 23; degrees towards the fun, when the North pole points

occalios as much from the fun, which is then true South from us, at noon

years day by the compafs as we are truc North from it, which may be per-
el ceived by the meridian pointing right to it. And on the 20th of
poles.  March, when we are on the Weft point of the ecliptic, the rifing
3;::; % fun bears true Eaft by the compafs. And on the 21t of June,
thefour when we are on the South point of the ecliptic, our North pole
when we then points 23; degrees towards the fun, which (from between the
may ke tropics) is, as it bears by the compafs, true North from us, as may
and we  be obferved by the noon meridian pointing ftraight to it. And on
N the 21t of September, when we are on the Eaft point of the
E.andW. ecliptic, the fetting fun then bears true Weft by the compafs,
f}fe?ﬁl; ® from us, as we are true Eaft from it. And thefe four compafs
the com- quarters of our orbit, whereby our four feafons and quarters of
P the year are diftinguithed, contain go degrees of the compafs
Eight dif- ccllilptic; which ?rawallml otu}: to the cx;;nt otf a l?rge }:;r.ldkcrchi;f,.
ferent  will give roem for at 1s neceflary to aniwer this purpofe..
P e Our 1gnoon with a different face in her orbit, may be put to each
of our  fioure of our globe and Jupiter’s moons, as Mr. FERGuUsoN has
mocus - g . g - . .

and jupi- ingenioufly done in his sth plate of aftronomy, might fhcw.ho"av
ey they may be obferved, going into and coming out of Jupiter’s.
in minia~ fhadow, from our different meridians, in the diffesrent parts of our
turto % orbit. And without Saturn’s orbit, may be placed the ftars to the
the fourth magnitude of the twelve figns of the Zodiac, as the before:

fcheme-  mentioned neceflary obfervations for the longitude are to be made.
By this fcheme, and as the almanacks give the fun’s place every,
3.2,‘.::1‘[, day at neon, to fhew our world’s. place at midnight, in degrees of

togive  the compafs ecliptic, which in this {cheme goes through the days.

worlds  Of the month and which will point out very plain, what ftars of
f;};‘g:i;;l the ecliptic will be brought upon, or neareft to the meridian every,
in the de- midnight in the year; we might foon become fo far acquainted
greesof with them, as to know all the principal ftars of the twelve figns,
pafs eclip- fnany of which are always vifible in clear nights, where we navi-
" gate’; fo that on many important occafions, exclufive of the

longitude, to know them as they appear would be of the greateft

fervice to feamen, and more efpecially to the thinking part of

navigators who never learned aftronomy. They may hereby form
To try to 2 notion how we are fituated and move, in our daily and yearly
}"',’{fi{z:v. motions round the fun, conje&prcd to be from us the diftanc¢e of
moons at ahout one hundred milions of miles, among the other worlds that
Datlands belong ta our fyftem; and alfo how obfervations for the longitude

may
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may be made by Jupiter’s moons as above mentioned, to get the improved
difference of time from Greenwich, as given in the almanacks Prglafes
allowing four minutes of time for every degree, which will give mended.
the longitude in Eaft and Weft; and by comparing DoLLAND’s '
improved {pying glafs with the refletting telefcope. I cannot help
thinking, that the weather may often permit thefe obfervations to
be made at fea, with DorLraxp’s beft glaffes, which certainly
deferve a fair trial, as it is well known, fome officers are by practice
fo expert with them, that they can ftand upon their fea-legs, as it
is called, and balance themfelves in a furprizing manner, fo as,
in fome meafure to counter-act the fhip’s waving motion, when

they are ufing the {pying glafs, or taking obfervations fo that by
- practice it is ta be hoped, thefe obfervations will become of great

ufe, at leaft in fmooth water. And as we pafs Jupiter in his orbit,

ence nearly every year, it fhould be noticed, as reprefented in the
fcheme, that when we are coming up with Jupiter, to obferve his.
moons going into his fhadow, and when we have paft him, to
obferve them coming out of it; and that their motion round him

is the fame as our moon round us, againft the fun, from the right

hand to the left.

I wourp further recommend to thofe in power, to .have two 1o nave

more large plates engraved and made public, with the Weft and }twogarx{c .
Eaft hemifpheres of the fixed ftars, as reprefented on the beft pheres
celeftial globes; the firft plate to begin and continue the degrees of m:l;‘l‘i‘c
the equator and the ecliptic,. according to the yearly courfe of our’
-globe, from our 'winter to our fummer folftice ; and the fecond.

plate from our fummer to our winter folftice again, and to have

the days of the year added to the degrees of the equator; the
meridians of which will point out our fituation, to know what
principal ftars will be vifible, and come upon, or near the meridian,,

every midnight in the year ;, and to have them named, marked, or
numbered, fa as to.- be better known to an englifh reader, than by

the hard names and charalters they now bear. And as the equatos-
crofles the ecliptic that extends to the oppofite fides of the North

and South tropicks, and the poles of the ecliptic. to the oppofite

fides of the polar circles in each of thefe fpheres, it would thew

by infpection, from the days of the month at the equator, the
declination of the ftars, that lie in the plain of the ecliptic the

year round, occafioned by the obliquity of our world’s motion to

the plain of the ecliptic, as before mentioned.

Iam
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I am fo well- perfuaded that thefe three fchemes thus made
public on handkerchiefs, executeds by mafterly hands would be
frequently of eflential fervice to many feafaring men, who without
any advantages of education or any confiderable previous knowledge
of the fubje@, are given to obfervation and defirous of informa-
tion, that [ got them all drawn by a felf-taught philofopher, but I
reckon them fo inferior in comparifon with fuch as the board of
Longitude, for inftance, could point out and get executed, (and
that at no great expencc,?\ that I complied with the opinion of my
friends in not adding them to this volume, the price of which
they muft have enhanced, nor would they have been within the
compafs of every body’s pocket, nor have fallen into nearly as
many hands as the propofed handkerchiefs, which, if common
amongft feamen, in my opinion, would induce the inquifitive part
of them, who are fo much on duty upon deck in the night, to
employ their vacant time in comparing thefe reprefentations, and
what has been faid on the occafion, to what may be obferved and
learned from the grand fyftem of created nature, and the general
laws given to our fun’s fyftem of world’s; and contribute to make
them, and the principal fixed ftars more eafily and generally known
by infpe@ions; that uninformed people, by land as well as by fea,
might learn often to find guides in clear weather, when at a lofs to
find their way in diftrefled fituations ; efpecially feamen, when by
accident, or misfortune, deprived of the compafs, at a great dif-
tance from a land of fafety, which they may be forced to attempt
to reach in fmall boats;---as well as many pilots and fithermen,
who go to fea in fuch fmall boats, that a fea compafs will not
ftand fteady enough to point out the courfe they intended to return
by, when driven of their coaft by ftorms.

SucH a general knowledge as might be derived from hence almoft
by any feaman who can read, might frequently prove of the moft
beneficial confequence in cafual fituations of diftrefs, like thofe juft
mentioned, which are fuflicient often to difcompofe even. learned
men, and to deprive them for a time of the ufe of their abilities
and prefence of mind. But in order to remove the difficulty to
ignorant people, arifing from the hard greek names given to the
ftars and conftellations, it would certainly be ferviceable to add to
fome of the more confiderable and material of them, a familiar
name by which they might be known, and which might bear
fome relation, or refemblance, to the apparent figure of them.
Thus for example, inftead of calling thofe which point to the

North
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‘North Pole ftar, the Great Bear, of wbich no form or likenefs
whatever can be traced, I would call them the Plough, to which L
think they bear a much greater refemblance, therefore they may be
much better, known to point out the North Pole ftar, which lies
near in a ftraight direGtion with the poles which our world turns
upon in its daily motion, and where all our true meridian lines mcet
in a point, which makes the plough pointers, as I call them,
whenever they appear plain. above, below, or oblique always to
point to it ; and in coming home from Indiz I have obferved the
plough, when above the Pole ftar, with great pleafure in upwards
of twenty degrees fouth latitude, and when we came to four
degrees north latitude in clear nights, the north pole ftar appears
about. four degrees above the horizon, which makes thefe ftars the
moft extenfive and advantageous - guides. on diftrefled occafions of
this kind ; for it may be eafily conceived in clear nights when
thefe ftars can be feen, how to get either by failing or rowing on,
or near any of the eight capital points of the compafs without
variation, for keeping the pole-ftar, or its place, fame right a head,
er a ftern, goes true N. and S. and on the: Jarboard and ftarboard
beam E. and W. and each of thefe blows N-E. and N-W. and
each of thefe quarters S-E. and S-W.. And as the ftars of the
ecliptic, in clear - nights, may be feen to the whole extent of the
inhabited parts of the world, if familiar names were given to them.
" ¢fuch as the yard wand for Oririons belt,) and the midnight marked
down on which they were to pafs near- the meridian, that the
moon, with their rifing and fetting, would certainly afford great
help by night, and the glorious luminary, the Sun, by day; when
it can be feen, needs not to be mentioned, which, no doubt, were
all the guides that the famous ancients travelled and navigated by
before the wonderful beneficial inftrument the fea compafs was.

difcovered..
I suarr juft remark before I' conclude this fubjeét of finding

the way, when'deprived of the ineftimable providential advantages of

the {ea compafs, that, when likely, by cloudy and.thick weather,
to lofe fight of the Sun, Moom and Stars, as was the cafe for
fourteen days in St. Paul’s voyage to Rome, and having no other
view of a guide, to obferve upon what part of the body,.or of the
veflel the wind blows, and it may be kept upon the fame point ;
But when it is thought to- be altered, and: it is not known how

much, and to what point, then, if it can be done with fafety, it.

is but prudent to ftop, or lie to till fome guide can be difcovered..

THE
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Tur late difcovery of a new 'Planet, to which, (in honour of
our moft gracious Sovereign, who has eminently diftinguithed
himfelf by his -attention to improve nautical and aftronomical
fcience,) the name of the Georgium Sidus has been given, by our
great Aftronomer Mr. Herfchel, who hath brought to our know-
ledge another world belonging to our Syftem, which, no doubt,

- like our other worlds, is wonderfully conftructed, and myfterioufly

conducted and kept in exact order; each of them revolving re-
gularly in their hourly, daily, and yearly motions, with their
neceflary moons attending them, in their different and vaitly dif-
tant ecliptical orbits, clear of each other, round our fun; which
motions produce days, nights, and different feafons, as before ob-
ferved, for the production in the vegetable and animal creation, of
thofe admirable properties, which we experience in this our world,
for the benefit of the multitude of inhabitants, thereof, and prina
cipally for the fupport, ufe, and convenience of man.

. % Thefe Works are all of matchlefs Fame,
« And univerfal Glory claim ;
« By thofe who feek for them aright,
« And in the pious Search delight;
« And to pofterity record,

4 That Good.and Gracious is our LORD.

IT appears not improbable, but that the knowledge of the new
difcoveries, and- the extenfion  of nautical {ciénce, may be much
promoted, by the various late inftitutions for that purpofe, as the
Marine School at Chelfea, &c. and the plan propofed, (if duly carried
into execution,) of having on board each of our channel cruifers,
an old cfficer, employed to a&t as a fchool-mafter, and promote the
information of the young perfons on board, defirous of being in-
ftructed experimentally in the nature of a profeffion, in which
knowledge and affiduity give dexterity and excellence, and in
which, their duty, their intereft, their honour, and their fafety,
fhould at once induce them to eadeavour to excel.

But I think nothing would cantribute {o much to this impor-

. tant purpofe, as having Maritime Schools in proper places at our

{fea ports, where the moft dexterous, real Practical Seamanfhip is
requircd, and may be eafily feen in narrow waters, by the fcholars
'who are defigned for fea oitic rs and pilots, which I have been
long in purfuit of, and fhall endeavour to defcribe hereafter.

e ———— -
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ROM all that I have feen, the feamen in the Eaff India
trade are the moft perfe@ in the open feas, and thofe in the
coal trade to London the moft perfe@ in difficult narrow channels,
and tide ways, where, as they fail by the voyage, it makes it their
intereft to be as dexterous and expeditious as pofiible in working and

managing their thips, which in general are of 400, or goo tons.

This trade is hence rendered the beft nurfery in the world for
hardy, active, and expert feamen, and as moft thips muft be con-
ducted through channels, or narrow waters, in their way to fea,
I will endeavour to remark what I think deferves notice in making
paffages in the coal trade.

—— et

ON MAKING Passaces IN THE Coar TRaDE.

N the navigation from Newcafile to London, two thirds of the

"way is amongft dangerous fhoals, and intricate channels, (as
may be feen by the chart of the coaft,) and the thips are as large
as the fhoal channels will admit them to get through with the
flow of the tide, which requires to be known to a great exaénefs
to proceed in proper time, and dexterous pilots to navigate
through thofe channels with fafety and expedition, to make fo
many voyages in the year, that they may be gainers by their (hips,.
which are numerous as well as large, and managed by the feweft
men and in a more compleat manner than in any other trade that I
know of in the world, confidering the difficulty of the navigation,
and how deep the fhips are loaded, and how lightly they are
ballafted, yet they meet with very few loffes in proportion to the
number of thips, which the owners generally run the nifque of,
and thereby fave the expence of infurance, by which means they
can afford to freight their thips cheaper than others, fo that they
are become the ciicf carriers in the timber, iron, hemp, and flax
trades.

BrowinG weather and contrary winds, often collet a great
many of thefe colliers together, fo that they fail in great fleets,
ftriving with the utmoft dexterity, diligence and care, againft each
other, to get firft to market with their coals, or for their turn to
load at Newcafile, where at the firft of a Wefterly wind, after a
long Eafterly one, there are fometimes 200 or 300 thips turning
to windward in, and failing out of that harbour in one tide. The

R fight
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fight of fo many fhips, paffling and croffing each other in fo little
time and room, by their dexterous management, is faid to have
made a travelling French Gentleman of rank, to hold up his
hands and exclaim, ¢ that it was there France was conquered ;”
the entrance into the harbour being very narrow, with dangerous
rocks on one fide, and a fteep fand bank on the other, with a hard
fhoal bar a-crofs, where the waves of the fea frequently run very
high, and put them under the neceflity of being very brifk and
dexterous. ‘
"THEIR management is moft worthy remarking here ; when they
are going out with a fair wind in their great deep loaded fhips, and
" the waves running high upon the- bar, fo that they would make
the fhip to ftrike upon it, if fhe was to fail out, pitching againft
the head waves, to prevent which when they come to the bar,
they in a very mafterly manner bring the fthip to, and fhe drives
over, rolling broad fide to the waves, which preferves her from
ftriking. "

I HavE heard of a bold fingle adventurer getting to fea out of
this harbour, when many fhips lay windbound with the wind and
waves right in, and right upon the fhore without the harbour ; he
having a fmall handy fhip, and no doubt, materials and men that
could be depended upon, made every thing {fnug and ready, as the
occafion required, and got as near the bar as fhe could ride with
{afety, and had the fails, that were defigned to be carried, furled
with rope yarns that would eafily break ; he then took the ad-
vantage as may be fuppofed, of the firft of the ebb of a high
ftrong fpring tide when there was water enough, and fo drove over
the bar, ftern foremoft, with the fails all furled and the yards braced
tharp up, (as mentioned page 88,) by the ftrength of the tide out of
the harbour, ’till they reached the fea tide from the fouthward along
the coaft, then put the helm hard a ftarboard, and brought the
thip by the wind on the larboard tack, and expeditioufly fet all the
fails they could carry; the tide checking the thip two points on the
lce bow, helped her to get to windward off the lee fhore, fo that
they made their courfe good along the coaft, and got their paffage.

WHEN it happens that a great fleet of loaded fhips fails outin
one tide, with the firit of a wefterly wind, thofe that draw the
leaft water take the adwantage and get over the bar firft to fea,
where they ftrive and carry all the fail poffible to get and keep a
head of each other, and the fafteft failing and beft managed fhips
commonly get the <dvantage whilft they are in the open and clear

part
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part of the fea, till they come to work out of Yarmouth roads,
where for want of water the fhips of the greateft draft are often
obliged to ftay for the flowing of the tide, and each fhip is glad to
follow another, which they know draws more water than them-
felves when going through dangerous channels ; this collects many
of them near together again for their mutual fafety, each heaves
the lead and makes known aloud the foundings which often proves
the principal guide to the whole fleet, as by that they find and
keep the beft of the deep in the intricate channels they pafs
through and in which they often have a great deal of turning to
windward againft ftrong wefterly winds. When they are obliged
to ftop the lee tide, they do it with the beft bower anchor and
cable to the better end, which makes them fo expert in heaving
up their anchors, and getting underway, as well as working their
thips to windward (as particularly defcribed page 83) and efpecially
up the Swin channel, in weather in which they would not venture
to proceed with a fair wind. - This feems a tgaradox to many
people, therefore it may be of fervice to explain their fingular con-
duct on this occafion.

WHueN they turn to windward up the Swik in dark hazy Whrthey
weather, they know by their foundings when they are in a fair enrning,
way, and what fide of the channel they are on, and by ftanding Jin: "
quite a crofs the main channel from fide to fide avoid the danger a fair one
of being hooked in, on the wrong fide of fpits of fand in fwatches ** B~
where the tide runs through, and where there is the fame found-
ings at the entrance as in the right channel, which is the reafon
that with a fair wind and hazy weather, a compafs courfe is not to
be relied upon, therefore each thip, very artfully, endeavours to get
a leader that they know draws more water than’ themfelves, and o they
the leading fhip knowing their danger running no farther than they fteer by
think it fafe, commonly lets go her anchor, the next fallowing therin ha--
thip apprehending the fame danger, has her anchor ready and lets z7 wea-
it go juft above the firf}t thip, and the next fteers clofe paft thefe
two fhips and cemes to an anchor juft above them, and fo on with
the next, till the whole fleet forms a line one above the other, fo
that the thip that was firft, becomes laft, when they commonly
again heave up her anchor, and fteer clofe by the whole fleet if
they are perceived to ride a float and the next fhip follows them,
and either comes to an anchor again above the uppermoft fhip as
before or proceeds forward, according as they find by the found-
ings, by which they know that they have paft the dangers they

2 were




132 ON MAKING Passaces 1n TRE Coar Trapr.

were afraid of and got into a fafe track, where they can depend

upon the compafs courfe, then they fet and carry all the fail
*poflible to get or keep a head of each other.

. THEIR management in- working thefe large thips o windward,

T helr s up moft parts -of London river with their mainfails fet, is likewife

manage-  remarkable, and, from their great practice, knowing the depth of

London Water according to the time of tide, and how much the fhip will

sve. fhoot a head in ftays, they ftand upon each tack to the greateft

nicety clofe from fide to fide as far as poffible things will admit of

to keep in a fair way, and where eddies occafion the true tide to

run very narrow, or fhips, &c. lie in the way fo as nat to give

room to turn to windward, they very dexteroufly brail up main~

fail and forefail, and drive to windward with the tide under their

topfails by fuch rules as have been defcribed; and in the pool

’ wogcrc there is fo little room to pafs through {uch crowds of thips,

their management has afforded me the greateft pleafure, to fee whea

they get near their defigned birth, to what a nicety they let go

their anchor, veer out the cable to run frecly as occafion may re-

quire, {o as to bring the fhip up exaétly in time, in furprizing little

room, clear of the other fhips, and lay her eafily and fairly along

fide of the tier of fhips where they moor, fo that, as they fay,

they can work and lay their thips to a boats length occafionally.

And their s no doubt but that to fhorten the voyage, by

which the men are paid, occafions this extraordinary induftry,

and dexterous management, every man for his own intereft here

exerting himfelf, encouraging and #triving to get before and

excel each other, in doing the neceflary duty. When it hap-

pens that the fhips come a ground, they readily firft carry out

a catch anchor and towline, and -if that is infufficient, they

haul out a bower anchor by it, to heave the thip off. * In heaving

ap their anchors brifkly with a windlafs they greatly excel other

merchant fhips; but the difference of men as well as things, can

only be known by comparifon. I had a fhip in the merchant’s

fervice, that hove with nine handfpikes double man’d at the

pier.  windlafs, to heave up the fmall bower anchor, which we found

ence of  {o difficult and took up fo much time, that to avoid the rifque we

heaving AN, in getting the fhip under way in narrow waters, I was going

upanan- ¢o have this anchor changed for a lefs, till at Londan, I happened

" to employ a mate and feven men from a Collier to tranfport the

thip to the Graving Dock at :Deptford, when thefe feven men,

only, hove up this anchor by two britk motions, for each fquare
of

-
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of the windlafs jn a quarter of the time that it ufed to be done by
cighteen men, and this difference was entirely owing to their dex-
terity, learned by great pra@ice; they rife with their handfpikes,
‘and heave exa@ly all together with a regular brifk mation, which
unites their powers into one. And they are equally brifk and
clever in warping, or tranfporting a fhip with ropes, and likewife
in handing, reefing, ftecring, &c. -

ON THE IMPROVEMENTS of TRE WINDLASS.

IN CE iy mentioning in the firft edition the great difference

of men employed in heaving at the windlafs, which is cer-
tainly much the beft machine to work the ground tackle for thips
that carry few hands, there have been two Patents got for the im-
provement of it. ‘The firt by Mr. Stepben Wright, of North
Shields, a thip mafter in the coal trade to London, which defervedly
«continues in general practice, owing to the great advantages attend-
ing it, not only by the friGtion being greatly leflened, by its turn-
ing on an iron axis, but by its having iron palls at the windlafs
bitts, added to thofe amidithips, made to ftop at every fixteenth
{quare, inftead of every eighth, by which latter practice. the people
were often much hurt. And it proved its advantages, in company
with a fleet of fhips at anchor ; for he was enabled to heave his fhip
a head againft a ftrong wind and waves, and hove up his anchor
with fafety to his people, and left the others all behind where
they were obliged to lay for more moderate weather to get their
anchors, by which he got his Patent, and very juftly {fupported it,
when repeatedly tried at law, and I think deferves the thanks of
the public for this very great improvement of the windlafs.

THE other Patent was got by Mr. Moar, a great Mechanician
in, London and called Moor's Balance Palls, which had a great
fun in pra&ice for a time, and was ufually fixed to the end of
Wright's windlafs, then commonly called the double Patent wind-
lafs. But it hove with a long bar, that made it very heavy to
lift up, and its power was fo great, when they hove a ftrain, that
it bent and {pailed the iron axis of Wright's windlafs, fo that it
was foon out of pracice. But though it failed in this defign for
thips, I think it did great credit to Moor’s mechanical genius, for,
what ] imagine was its firft defign ; a tradle to give motion to a
‘Wheel carriage. ' I cannot
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I cannot help thinking, on this occafion, that, if experiments
were tried, a greater additional power than Mr. Moor's balance
palls, and which would work much ecafier, might be
with great advantage to the body of #right’s windlafs, without
any danger of hurting it. And this might be of great fervice not
only in fhips that are obliged to carry large boats or lumber, fo
near their windlafs as hinder their heaving with bars in the holes
near the midfhips but at all times and on all occafions when either
quick heaving or a great ftrain is required, which in my epinion
would make it of great importance to fhipping.

BuT the real advantages that attend improvements of this kind,.
cannot be known but by making fair comparifons from experience.
In the year 1750, I was concerned with that worthy Hero, Cap:
Fortunatus Wright, in purchafing and fitting out the LEosToFF,.
20 gun frigate of war, with 2 long windlafs that heve with com-
mon bars ; as mentioned page 132+

THE method ther of making a windlafs, was of one large piece
of timber; which inereafed its price; and the longer it muft be,.
and more bar heles which it muft have for large thips, made it
the weaker to bear a great firain, heaving no palls at the windlafs
bitts, but only thofe amid(hips, which only ftopped at every eighth
fquare. So' that in good holding ground in readfteads, when
heaving a peak to weigh the ancher when the waves run high and
the palls are near but could not be hove dewn, the quick rife of
the thip, by the fwelling waves, has fometimes hove the men over
the bows ; and fuch a great ftrain is brought upon thefe common
long windlaflfes, as to break them; and by which we had our
windlafs broke, which put us to great difficulties in purchafing
our anchors with the capfton, with the few hands we could afford
to carry. _ "

THESE great defe@s certainly prove the vaft and important ad-
vantages of Wright's windlafs, to preferve the people from harm,
when heaving up an anchor at fuch times as laft mentioned. Even
with his improved windlafs, he told me the cautious method he
took, which I think deferves notice here ; which was; when
hove to a long peak by the windlafs till a great ftrain is felt upon
it by the fhip’s quick rifing with the waves, then to leave off heav-
ing with the bars at the windlafs, and hove the windlafs round
with a brifk motion by a fingle rope gigger at the capfton, as the
cable flackened by the fall of the fhip’s bows in the hollow of the
fea; fo that they had enly to hold on the cable with the cap&zﬁ
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till the great ftrain was over by the .rife of the waves, which
weighed the anchor, and then the people left the capfton and hove
the anchor up with fafety at the windlafs, which I think does
great credit both to his condu& and his windlafs.

— e et

ON ImProOVvEMENTS oF THE WINDLAS BARS.

L L that I aim at on this occafion, is to propofe bars to

increafe the power of this excellent windlafs, without
being liable to hurt it as before mentioned. And that I propofe
for this purpofe, is to have long ftraight bars, twelve or more
feet long, according to the height of the windlafs, and made
about three or four inches fquare, (the breadth of the windlafs
. bitts) to be tapered away, round to each end, the fame as a com-
mon bar, and worked on the body of the windlafs, either on
what is called the ragged wheels for the iron palls at the in-
fide of the windlafs bitts, or on the eighth fquare of the wind-
lafs between them and the pall bitts amid-fhips. _

TrE bars that are to be made to heave by the two ragged
wheels; and when the fquare and all the palls are properly down,
the middle of the bar is to be laid on the windlafs, clofe to the
bitts, right above the top tooth of the ragged wheel, with the
fore end down to the deck ; then form a mould for a curvid iron
claw to be fixed about the fore fquare part of the bar, that the
claw may juft reach and hook the fifth tooth from the top one at
the fore part of the windlafs; and another mould for what I call
an iron ftep, fixed on the bar juft to reach the upper part of the
* fecond tooth from the top one of the ragged wheel on the after
part of the windla(s, fo that the after end of the bar will be juft
fo high that a man may reach it from the deck, which pofition,
with the length of the bars, will certainly give men, heaving
at them, very extraordinary advantages over the common bars to
increafe the power of the windlafs.

For it is well knowa that working men in general, by their
wonderful mufcular ftrength, can lift twice their own weight;
and many ftrong men a great deal more; fo that a man at the
fore end of thefe bars near the deck, when a great ftrain is re-
quired, may heave or lift upwards twice his own weight, or

more
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more in proportion to his ftrength ; and a man at the after end of
the bar can heave downwards wbolly his own weight, at the fame
time, when, men ftanding upright at the top of the windlafs with
the common bars, cannot heave dajf their weight ; and from the
length and ftrength ef thefe long barg (that may be double man-
ned) I reckon the power of -the windlafs may be above trebled
by them; and our Eaf# India thips might work their ground
tackle by them on their fluth decks, which would certainly be a
great advantage to them.

BuT it muft be allowed, that thefe long bars can only heave
one eight {quare of the windlafs at a time; yet as they can be fo
much more readily and eafily fhifted than common bars can be
unthipped and fhipped again to heave, and their length and weight
being fo equally poifed upon the windlafs, in my opinion, they
will afford fo many gréat advantages to fthipping, as to contribute
greatly to fafety and fuccefs in proceeding, by being enabled, not
only to heave a head and purchafe heavier anchors than are com-
monly ufed toride by, but to heave them clofe up much fooner
after they are a weigh, by quick heaving: for want of which
improvement many fhips get on fhore, or on board other thips in

etting them under way where there is little room ;, which has
-Eccn my cafe, as has been noticed; for a fhip is not under com-
mand of the helm, either to ware, ftay, or even to fteer, while
the anchor is much below the bows.. :

THESE important reafons made me very defirous to get a fair
trial in practice.- Having thought of different methods, I got an
opportunity, and begun with my firft thought, to get one made to.
heave on the ragged wheels on the body of Wright’s windlafs, as..
above mentidned; but the thip failed before it was compleated ;
when all who faw it, allowed it was very promifing to anfwer its
defigned purpofe.

IN making this bar to heave upon the ragged wheel, I thought
of another method to make it upon a more eafy and fimple con-
ftru&ion, that would heave with equal power as the laft mentioned
on any windlafs, the common as well as #Wright’s, where the eight
fquare is retained near the bitts in the form they are made; but na
opportunity offered to get it tried in practice. I got a model of a
windlafs made with four common bars in proportional dimenfions ;
two to heave at each end of the windlefs ; for I would not hgve
thefe long propofed bars to heave the end of Wright's windlafs,
which would fpoil its iron axis by their great power, as has been

mentioned ;
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mentioned ; but they may be ufed at the ends of the common
windlafs without any danger of hurting it; and on trial they an-
- fwer fo well in heaving the model of the windlafs above men-
tioned, that I doubt not of their anfwering the important propofed
purpofes which I have endeavoured to defcribe, if they had a fair
trial in pratice, by fea officers of a mechanical turn that love
improvements, without which they cannot be got forward. ‘

BuT that people may judge for themfelves by a fair comparifon,
I got a copper-plate engraved, reprefenting men heaving a great
ftrain at the windlafs, with the common and propofed improved
bars, with the cable leading towards the haufe hole, as reprofented
at the bottom of plate the gth; by which I hope their advantages
will be perceived, and how cafily they may be made, to try the
experiment in practice.

THE one that I got made to heave upon the ragged wheels of
Wright's windlafs, as before defcribed, was fawn from ftrait grained,
three inch New England plank ; which feemed to anfwer the purs
pofe very well. But to make thefe bars to heave upon the eight
fquares of Wright's windlafs, as reprefented in the plate; the
ragged wheels and their iron palls thould be funk in the windlafs
bitts ; and where there is room, two more may be made to heave
clofe to the pall bitts, where the windlafs retains the true eight
fquares, as they ought to be made true to do for this purpofe; fo
that when four of thefe long bars, double manned, can heave on
the body of Wright's windla(s, it need not be made fo long as it
muft neceffarily be to heave with common bars; and the fhorter a
windlafs is, and the lefs holes cut in it for the common bars, the
ftronger it is to bear the great ftrefs and ftrain of large heavy fhips,
which, by this method of heaving, the body of #right’s windlafs
needs to be made no longer than juft to give room enough to work
the cables, without any holes for the common bars to weaken it ;
by which means, in large fhips, the neceflity of having cumber-
fome bitts abaft the windlafs to prevent its breaking, may be
avoided.

IN making thefe Bars, I would recommend firft to make a
- mould for the bar, of a piece of fheathing board, as reprefented
plate the sth; fig. 1, the middle of it made to fay to the top
eighth fquare and the next fquare before it of the windlafs.
When the palls are all down, the fore end of the bar muft flant
down, near to the deck ; and the after end rife fo high, thata
man can juft reach it fairly from tgc deck ; and by this mould the

bar
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bar may be made, fawed frem ftraight grained, three inch plank,
as before mentioned. ,

© But the fquare of the Bars, muft be made to prefs and bear
entirely upon the after corner of the upper fquare of the windlafs,
but to cut and leave about half an inch play towards the fore
corner of the ugpcr fquare of the windlafs, as reprefented plate
the sth; that when the fquare is hove down, it gives room and
admits the bars to tura eafily forward to fetch and lock again for
the next {quare, &c.

THuEe Claw is to be made to fit and be adapted to the other fore
fquares, and one half of the under one, of the windlafs. The
claw muft be made of a flat iron bar, about three inches broad and
half an inch thick, doubled, leaving a fpace in the doubling equal
to the breadth of the windlafs bar, to which the gpen ends of the
iron bar (which now makes the c/sw) muft be faftened with wood
fcrews.---To prevent the narrow edges of the c/aw from chafing
the fquares of the windlafs, the fpace or hollow of the c/aw may
be filled up with fir, faftened with: finall wood fcrews..

EXPLANATION of the PLATE.

Fig. 1. Reprefents the Bar.

Fig. 2. Reprefents the Claw.

Fig. 3. Is the Bar with its Claw fitted to the windlafs.---A.is.
the fore end of the Bar flanting down near the deck.---B, the
after end of the Bar, rifing fo high that a man can juft reach.it
fairly from the deck.---2 a4 a a the Claw as faftened to the Bar,
and fixed to ac upon the body of the windlafs C----- D the cable.
kading towards the Haufe Hole.
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F the fhip in her way to fea, requires a qualified Pilot, who is

liable to be called to an account for any misfortune, it is but
rcafonable that he fhould be obeyed, and confulted by the fhip’s
officers, and that they fhould fee that all things neceffary, both
men, and materials, be ready to proceed in proper time, other-
wife the Pilot may juftly refufe to take charge of the fhip; from
the want of thefe neceflary preparations I have known many bad
accidents happen. ‘

Tuese fhips in general, I can fay from experience, compared
with the colliers juft mentioned, are under great difadvantages in
the dexterity of their men to work and manage them, in narrow
channels and tide-ways,” their crews in common being a mixture
of good and bad feamen, and in heaving up their anchors with a
windlafs, the efforts of the good men are loft among the bad, who
for want of praétice or a willing mind, do not keep time to heave
altogether with the good men, but heave in a lubberly manner
one after another, which occafions the great difference mentioned
in heaving up that anchor, which feven men performed, much
better than eighteen whofe ftrength was {o divided. Sailing by
the month inftead of by the voyage, makes the lazy bad part of a
fhip’s crew more backward in doing their duty, as being no ways
interefted to expedite the voyage. -

Ir the channels are narrow, with fwatches joining them, that
occafion crofs tides amongft fhoals that are uhder water, all
- poflible pains thould be taken to get two objects for leading marks
that lie nearly in the fame direction with the channel, which are
much better than any fingle mark, buoy, or beacon, which fingle
mark a thip may be kept ftemming towards, and may feem to go
in a fair way to it, yet by the tide or lee way, may be carried in-
fenfibly out of the channel on thore, by which I have known great
lofs and damage occafioned, for want of this being ftrictly
noticed and guarded againft, by obferving the true bearings of the
compafs, or the lead and its ftray line, how the thip goes over the
ground, different to what fhe ftems. .

Going with the ebb tide, makes it much more dangerous than
proceeding with the flood, and efpecially where there is a great
flow of water, which falls in proportion, fo that if the thip comes
a ground there is little chance of getting off again that tide, there-
fore it requires the more care and caution, and when it happens
that you are obliged to proceed forward in the night, if a boat can
be fent to fhew a light where the lguoys or dangers lic, that you

2 have
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have to pafs, I can fay from experience, it may often prove a good
method to keep clear of the ground. -
Ir it happens by the fet of the ebb tide, &c. that the fhip is
* found to be out of the proper channel upon a fhoal, and the wind
fo that you cannot fhoot her off with the fails, it fhould be im-
mediately refolved what is beft to be done, whether the time of
tide affords water to give the fhip a chance to drive over the fhoal,
or you fhould let go the anchor, and endeavour to warp into the
channel again; this has been my cafe, when I ordered the anchor
to be let go, and begun to warp, but the tide fell fo faft that the
thip grounded upon the fhoal, and I perceived afterwards fhe
would have had water enough to have drove over the fhoal, if we
had not let go the anchor. .
WHEN a fhip comes aground, which is liable to take a great
heel and may ftrain as the tide leaves her, the topmaft fhould be
Thelowes TUCk that they may come eafily down while the continues up-
yardsmay right, and fhe fhould be eafed from all tophamper, or it thould be
m‘;{ﬁ:‘ laid as low as poffible, and when fhe begins to take her heel, the
occafion. main and fore yards may be ufed for fhores, and lathed to the
chain plates, fcuppers, &c. by which not only their weight is
taken off the thip, but they may fupport her from ftraining, and
when neceflity requires it, the fpare booms may be ufed for thores;
and to lath iron crows with the fharp end below the end of each
thore, may be a means to keep the lower ends faft to the ground.
Now we may fuppofe a fthip got to fea clear of thefe dangers
ais ang” that required a Pilot, who has now left the fhip to the manage-
goulrfc Jo ment of the commander, and proper officers. And when the
after,  courfe that is to be fteered is ordered, the compaffes fhould be ex-
amined to fee that they traverfe freely, and thould be compared
how they agree with each other, both in and out of the binacle,
and in comparing them, they muft be placed at the -diftance of
two feet, at leaft, a funder, for a reafon which will appear in the
next chapter. The binacle fhould be cleared of all iron from
about it, and if the eommander be otherwife engaged, a proper
officer fhould be appointed to attend to the courfe fteered, and to.
the foundings of the lead, if it is kept going, to avoid what I
have known in many inftances, of thips being run on fhore by
courfe, when the blame has been laid on the compafs. '
S WHaiLsT one officer takes care of the fhips courfe, &c. the
Ports and Other officers with the whole crew, according to their ftations,
hatchesto (hould be properly employed, in clearing and preparing the fhip to

be fecured
contend

~




Ox SHIP’'S COMPASSES.

contend with the turbulent waves of the fea, to prevent and
guard as much as poffible, againft the bad and fatal confequences,
which I have known to happen from fhipping water before things

have been properly fecured. That the people may be properly

refrethed with fleep, which nature demands, to enable them to do
their duty as it ought to be done. As foon as things are got to
rights to admit of it, the watch fhould be chofe and fet.

On SHIP'S COMPASSES.

HERE there are fo many lives, and fo much pro~
perty depending on good Compafies, I have been furprized
and vexed to hear fome people begrudge the price of Dr. Knight's
improved fteering and azimuth Compaflfes. I thought, when I
bought one of each, they not only deferved the price, but the in-
venter the thanks of the public, as a trading nation and a maritime
wer for fo great an improvement in that important inftrument.
The needle which governs the card in this, is a ftrong artificial
magnet of .itfelf, and having an aget focket traverfes upon a
polithed fteel center pin, fo that the thip’s head cannot move the
leaft degree to one fide or the other, but thefe compafles in-
ftantaneoufly thew the motion, by which much better and fafer
fteerage may be made, than with our common compafles, which
are made very flight and imperfe&, with needles that contain very
little magnetic power, and have only rough, foft, brafs fockets and
center pins, which foen blunt, and are liable to be out of order,
fo as to prevent the card from traverfing freely. A fhip may move
a great way from her courfe before it can be perceived by a bad
compafs, which may oecafion dangerous fteerage in fpite of the
beft helm’s man. Therefore, the beft of compafles thould always.
be allowed, and various kinds; as the difference will be but a little
in the expence of a fhip’s out fit.

SomEe late obfervations, and feveral experiments which I have
made myfelf relative to them, prove, that a very material error in
the courfe may be occafioned by having two compafles, with
needles of ftrong magnetic power, at the (%.me time in the binacle.
For it is found that by their action one upon the other, they will
vary, from two to three points, from the truth, when fuﬁ'ere{:;l tg

- an
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O~ SHIPS {(ﬂb BOATS COMPASSES.

ftand too near each-other; a circomftance which it is very neceffary
a commander of a fhip thould be apprized of, that he may be upon
his guard.---And it muft be obferved, that, the b.tter the com-
pafles the more liable they are to deviate from thcir true magnetic
courfe: and the error will keep increafing in proportion as the fhip
is fteering towards the 8. W. or N. E. or N. W. and 8. E.
courfes, when put clofe together they deviate two or three points.
A veflel, failing from Whitehaven with two compafles in the
binacle with powerful magnets, gave occafion to this remark ; for
the Captain found them fo erroneous that he put back again. And
experiments I made in the prefence of fcveral judicious friends
thewed the remark was a juft one. Even on board a King’s fhip,
I found (though the light room was large) two of Knights com-
pefles, placed as far as could conveniently be a funder, yet af-
feGted each other a quarter of a point. I would therefore recom-
mend the adopting the improved patent Binacle, in which one
good compafs, conveniently placed, anfwers every ufeful purpofe,
nor is liable to the above error.

O~ SHIPS anp BOATS COMPASSES.

UT of late years, there has been very great improvements.
. made in fhips compaffes, for to make them ftand the thock

- that thips and boats receive from waves, that has hitherto made

the compafles vibrate from their true magnetic direction, which I .
have experienced, -even Knights campafies to do.

As foon as I heard of the excellent principals of thefe com-
paffes, I endeavoured and got one that was made by Ramfden, in
London ; with a {pare light card when ufed in boats, which has
hitherto been very much wanted, and fent them for trial to fea in
one of our Liverpoo/ Pidot Boats and had a good report of them.

BuT of late, I have feen here, one of Mr. M’Cullock’s patent
Azimuth Compafles from London, made on the moft mafterly
{cientific princigals and machanifin, and a pamphlet with plates,
defcriptions and reports of it, and fteering compafles for thips and
boats; with the comparitive furpafling great advantages over other
compafies, from good authority by fair trials; which in the whole
I think does honour to our country as a great maritime nation.
And efpecially for his ingenuity in fixing the (hort pivot faft to the

center




Ox CHOOSING Tue WATCHES. . 143

center of the ftrong magnet, that makes it traverfe and turn fo
-much eafier with the center of motion fo near the center o
gravity, which is certainly a very great improvement. ‘

————mer RS ——————

On CHOOSING 7wue WATCHES.

HE crew as far as they are known to be good and bad,

ftould be equally divided and they thould be told by the
commander that the fafety, eafe, and fuccefs of the whole depends
chiefly on every one doing or getting the neceflary duty done, with
watchfulnefs, care and diligence, according to their different fta-
tions, which he is in duty bound ftriGtly to look after, and treat
each of them as their merit, or demerit deferves. The watch upon
deck have upon them the important charge, not only of the fafety
of the fhip and their own lives, but the lives of the other watch
and all that are below, therefore any negle& of duty by the watch
upon deck, and efpecially in keeping a good look out, fhould be
refented by all the reft of the crew: the watch below fhould lie
down with fuch cloaths on, as to be ready to turn out direétly,
when all hands are called, which may be to fave the whole from
immediate deftruction. Thefe declarations help greatly to recon-
cile the crew in general, to that ftri& difcipline, which may be
abfolutely neceflary to be eftablithed at the beginning of the
voyage, and efpecially when paffing through dangerous narrow
feas.

Tue commanding officer of the watch, in my opinion, fhould
not be put under that too common reftriction, of being obliged to
wait for the approbation and orders of his ecaptain, when'any un-
expeQted great danger appears to be very near, but it thould be re-
commended to him, to give fuch orders as in his judgment he may
think the immediate neceflity for fafety require, to avoid the neareft
danger, fo as to give time to call on the captain. to direét what is
beft to be done.




Ox SHAPING A COURSE.

On fhaping a Courfe, and managing through dangerous narrow
Seas or Straits, where Tides or Currents run ftrong.

N feas where fhoals lic interfperfed at a diftance from the land,
and where tides or currents run fo ftrong as may greatly alter
both the intended courfe and diftance (which bas to my knowledge
occafioned many fatal lofles) no pains thould be fpared in fhaping
the Courfe to calculate how the intended courfe and diftance 1s to

The tides be made good, for it is well known that a ftrong tide or current

rents tobe

has the fame effe¢t upon a fhip’s way at fea, though it may not be

woticed. fo vifible, as in a river where it is plain to be feen, for which

reafon the fetting and ftrength of the tide or current, as near as
can be got, fhould be reckoned in the calculation, and fet down
.in the log book as a courfe and diftance in keeping the fhips way
the fame as the log, which ought to be hove and remarked every
hour, and this is not too often, becaufe in that time there may be
great alterations in the thips way, as well as the tide.

For thefe reafons as well as on other important occafions, every
prudent diligent officer, fhould endeavour to get all the helps he
can come at from tide tables, books, charts, &c. to make him- -
{elf as well acquainted as poffible with the tides, and fhould take
all favourable opportunities to try and remark the ebbing and flow-
ing, fetting and ftrength of the tides as well as of the currents,
that may be found in their track of navigation, in order to form a
judgment how to allow and reckon them as a courfe and diftance,
in the account of the thip’s way, as above recommended. This
. will certainly help him to come much nearer the defigned courfe
and diftance in the account of them, but the velocity of the tide
y varies with its height, which will be mentioned from obfervations
that cannot be afcertained by theory, and many other unavoidable
errors occur in pratical Navigation, which makes it {o uncertain,
and differ fo much from the theory that makes the thip’s reckoning
anfwer to the greateft nicety upon paper, when in reality the is
often found at a great diftance fram what was expected. :

THEREFORE as fo little dependance is to be put in reckoning
the fhip’s way or place, it thould not be thought wonderful in the
-courfe of along winter’s night, that inftead of fteering clear, or
falling in with a place as expected, the thip is often found in ano-
ther place, or from being on one fide of the channel, fhe is found
unexpectedly on the other, which makes it abfolutely neceffary,
and
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and efpecially in the night or thick weather, to proceed with the

utmoft care and caution under fuch fail as the weather and fituation Care and
will admit, fo as to make the fhip eafily managed ; a good look andmeans
out being always properly kept. Whenever it happens that rea] ufd toa-

danger unexpectedly appears, let not perverfe obftinacy take place gers when
fo as to lofe time in doubting and difputing, but immediately ufe .7,
the bett means to avoid the danger.

Tue anchors and cables fhould be kept as ready as poflible on
thefe occafions. - If the place you have fallen in with, cannot be 1, gna
known by the appearance it makes, take the bearings and extent of gut your
it each way by the compafs, the depth of water, &c. and com-
pare them with the chart of the place. This is the readieft and
motft likely means to find where you are, and which may be of
the utmoft confequence in proceeding forward or retreating, by
this freth departure being right ; for I have known many loffes oc-
cafioned by taking one place for another.

—————— R et

ON TURNING To WINDWARD IN A Narrow SEA.

OW fur may it be right or wrong in bad weather, to keep beat-

ing againft contrary winds in dangerous narrow feas, may be

a duputed pownt, and mutt be left to the difcretion of the prudent
and difcerning officer, who will confider his rifque, wear and tear,
with all the advantagzs, or difadvantages that may attend beating at
fea: and thatif obliged to bear away for a road ftead, even there, the
wear, and fometimes the lofs of the ground tackle, muft be con-
fidered ; alfo that the fhip is liable to drive, or be drove on board
of by other fhips. The rifk of going into and getting out of a
port or road ftead fhould alfo be confidered. So that when a fhip
can be kept at fea with any prudent degree of fafety, though fhe
cannot gain, but may lofe ground ; yet the chance it gives of being
in a fair way for a change of wind, (and that varying but a little,)
it may give an opportunity of making flants to get round a point
or head land, or throuzh the narrow fea into the open ocean : by
which bravery there have been many inftances of fhips making a
voyage : one did {o to the We¢ff Indies and back again from Lsver-
pool; whilft others were waiting there all that time for 2 fair wind.
Bur in a tide way, when the wind, weather, and navigation
are fuch as will admit a fhip to ftop tide, it gives fo great an ad-
vantage to gain ground to windward, that it may be deemed wrong
to
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to lie waiting for a fair wind ; for it may be, that the fhip not only
gains all that the tide runs her to windward, but it makes her
hold a better wind to make her fail fafter a head, than fhe would
do with the fame breeze of wind in ftill water ; confequently the
makes lefs lee-way ; fo that in fmooth water it may be reckoned
that the thip gains about one third to windward of what fhe fails
by the log, as mentioned page 78 : this, added to what the tide

Remarks TURS» may gain a great way to windward in a tide’s working.

‘when  When a fhip comes to an anchor at flack tide, and the cable is

topPing  yeered out to ride by, all the lee tide, then heaving the lead, and
the log every hour after, till the next flack tide, will give a
favourable opportunity to obferve the fetting and ftrength, or
velocity of it and what it ebbs or flows in every hour the whole
tide, as alfo the time of each flack tide, with the moeon’s age, and
her diftance from the earth if it can be got; all which deferve to
be particularly remarked in the journal, .

WaeN the wind happens to blow fo that the fhip will Lie up
aflant upon one tack, nearly to ftem the lee tide; then the beift
management is, to ftand on the other tack, with the windward
tide, as far as the fituation will admit with fafety to get and keep
to windward ; which may give the opportunity to ftand upon the
flant ; tack the whole lee-tide, fo as to lofe little ground, and fave

Totn  the rifque of ftoping the lee-tide, by coming to an anchor. -

towards . I deferves to be noticed, that in narrow, feas or wide channels

ﬁr((’t:e();t;e where the tides run ftrong, both flood and ebb, they begin firft

ﬁg‘;h:"d to run in fhore, and run a great deal longer in the offing ; there-

latter part fore the advantage fhould be taken to ftand as clofe in fhore as

of it fafety will permit at the firft making of the windward tide, and to
ftand to the offing the latter part of it; by which management
our coafting thip’s from being well acquainted, beat through the
King’s channel againft freth contrary winds that keep other fhips
windbound.

L E—— e

ON TAxING A DepaArRTURE FRoM THE LAND.

OW let it be fuppofed that a fhip has got far enough to fea

to take her departure from the land, and is going to be
navigated in the open ocean. The departure fhould, if poffible,
be taken from fome remarkable head land or place that has its
latitude and longitude well laid down in your books and charts;
: ’ and




Difference between the Theory and Pra&ice of Navigation.

and if it lies in a fair way for a land-fall homeward bound, the
more pains fhould be taken to get an obfervation with all the
quadrants on board well adjufted according to rule; for which
purpofe you fhould examine how they agree with each other, and
how they an{wer to the bearing and diftance of the land of de-
parture in fight as laid down ; and a rough fketch of the appea-
rance it makes fhould be taken, as alfo the foundings, at the fame
time, if they are a guide to the coaft; all which fhould be fully
remarked in the journals, not only for the reckoning outwards,
but for fafety in making a good land-fall, homeward, which de-
pends much more on your own obfervations and remarks, than
what can be found in any books or charts.-

Difference between the Theory and Practice of Navigation.
F TER the departure from the land is taken, then begins

what we call the art of navigation, which, by mathematical .

rules, gives the true courfe and diftance from one place or port to
another, only by latitudes and longitudes being given, to reduce
the various traverfes a thip often makes in twenty-four hours into
one courfe and diftance, and to find the latitude and longitude the
fhip is in, by account, every day at noon ; which, by theory, can
be made to anfwer to the greateft nicety, fo that a learner at
fchool, can keep a reckoning of a long run, and make the defigned
kand-fall agree to a mile with his account of the fhip’s way; but
in practice it is found from experience, that it cannot be done fo
as to be folely relied upon, even by feamen of the greateft capacities,
whofe chief dependences, as before noticed, muft be therefore on
lead, latitude and a good look out.

THe difference between the Theory and Prattice of navigation,
arifes from defe@s in the methods and inftruments which we ufe in
ftecering, and in the meafuring and marking down the fhip’s way ;
and alfo in not making proper allowance for bad fteering, lee-way,
fhip’s drift, or bearing away from the true courfe in f{qualls,
variation of the compafs, and tides or currents; all which cannot
be brought exadtly to a regular account, but are liable to errors,
depending much upon mens different judgments in correcting
them : therefore each of thefe articles deferve to be particularly
noticed, as they cccafion not only the above difference, but the

T2 difference
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Onx STEERING i1n GENERAL.

difference of one fhip’s reckoning from another on the fame paf-
fage ; and alfo one man’s reckaning from another in the fame fhip.

On STEERING 1x GENERAL.
T HE difference between good and bad fteering is of fuch

confequence to navigation, that it deferves particular regard ;
becaufe good fteering not only gives nearly the true courfe as
fteered by the compafs, but the thip fails much fafter and farther
in the fame time, and with much more eafe both to the helm’s-
man and the thip in a gale of wind with turbulent waves; for
whatever a fhip -goes from her ftraight courfe, the thortens her

‘diftance gone fo much, and requires more helm, which works and

makes -both thip and helm’s-man very uneafy ; and when carry-
ing a r;.i:'cﬁ'ing fail, there is great danger of the ﬂn’P being broached
to, which may prove fatal to the whole : therefore hints or
helps, and every thing that good fteering depends upon, fhould be.
made as eafy and plain as poflible. That moft valuable inftrument
the Compafs, has been already fpoken of,. fee page 141.

———RR S ————eeeeg.  *

On Tur STEERING WHEEL.
T H E great advantages experienced from fteering a thip with

this excellent machine, has occafioned it to become more
and more in ufe; even fmall thips that ufually have their tillers
apon deck, frequently now fteer with a wheel, which gives the
helmf{man an additional power to command and move the helm at
pleafure ; and as he ftands firm on one {pot, he can keep his eyes
fixed on any mark a-head, or on the compafs, and obferve to 2
great nicety the fhip’s metions or tendency to go from her courfe :
fo.that the may be fteered fteadier, and confined nearer to her true
courfe by the wheel than by the tiller, which the helmfman muft
move along with from fide to fide as the thip requires, by which
he cannot difcern her motions fo nicely, nor has he equal power to
move the helm as occafion requires.
As the advantages of the wheel are fo great, they deferve the more

pains taken to have them made as perfet as pofiible. . The barrel
of




On STEERING a COURSE.

of the wheel, fhould be exaétly proportioned to the fize of the
thip, that either three or five turns afptt)hc wheel-rope may be juft
long enough, fo as to lofe neither power nor time, in moving the
helm three points of the compafs each way from the diretion of
the keel, (as mentioned in page 47.) And as moft of our whecls
have eight fpokes, and fome large thips have nine or ten, the
handle part of each fpoke fhould be marked, fo as they may be dif-
tinctly known by fecling, as they pafs through the helm{man’s
hands. The midfhip fpoke where the wheel-rope is nailed, may ¢
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To have
he fpokes

be marked with a rope-yarn, as in common ; and the third or of the

fourth fpokes on each fide may have 1, 11, 111 or 1111 notches marked.

cut with a knife; fuppofe on the fore fide of the wheel on the
ftarboard fide, and on the after fide of the wheel on the larboard
fide. The half turn {fpoke (if there is one) to. be pliin without

any mark. By thefe marks it may be readily known where, or -

how far the helm is on either fide, though the tiller is. below and
out of fight; and it gives the helinfman the liberty to ufe his eyes
intirely in obferving the fhip’s motions, and to fteer her to the
greateft advantage.

I Taink the fame kind of marks might be made to advantage
on the out and infide of the fpokes of borizontal-wheels that fteer
with tooth and pinion ; and efpecially when the collar goes abaft
the rudder head. This I look upon as an improvement in many
refpets; but da not fpeak from my own experience.

L —— ]

On STEERING a COURSE.

I T is certainly the duty of the officer of the watch, to ufe his
utmoft endeavours to get the fhip fteered as near the courfe
that is ordered as poffible ; and when  the fhip is perceived to be
going exadly her courfe, by the compafs, the helmfman fhould be
advifed to look and find a mark a-head that will not foon alter, to
fteer by ; and only to look at the compafs now and then, as oc-
cafion may require, to obferve wether the mark alter afterwards.
fo as to make it neceflary to find out another that will anfwer nearer
to the courfe ; for it is well known that a learner will fteer a thip
to a greater nicety by a mark a-head, than a good hclm{man can
do without a mark by the compafs alone.

A GQODx
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Difference between good and bad HELMs-MEN.

GOOD helm{man, when a fhip is difficult to be fteered, at

taking the helm, firft obferves how it lies ; then looks with
a tharp eye which way the fhip is inclined to go from her courfe,
and moves the helm with a brifk motion far enough to ftop her
that way, and feels by the ftrefs upon the rudder ceafing, (which
feel ought always to be noticed, as well as any altcration to the eye)
when it is a proper time to eafe the helm to prevent her from
going on the other fide of her courfe; for a thip is no fooner flopt
by the helm from going to one hand. than the will incline to the .
other hand, if the helm is let lie in that place; thcrefore he keeps
moving the helm with a brifk motion, as far as 1s founa neceflary,
to confine her to the cou:fe ; and by feching the marked {pokes of
the wheel, as they conue into his haads, toon perceives how much
helm, and how far the requires it each way, to command and fteer
her fteadily along, with the leaft helm, and leaft trouble to him-
felf. .

A BAD helm{man, inftead of endeavouring to confine the fhip
to her courfe, by moving the helm each way, as above mentioncd,
commonly lets the helm lie until he fees the thip is got on one fide
of her courfe, then movcs it fo far as to bring her to her courfe
again before he offers to ftop her, or meet her with it, tll fhe
gets on the other fide of her courfe, fo as to require a great deal of
helm both ways; by which the thip is fteered but little right
forward, but is kept yawing about from one fide of her courfc to
the other; which thortens the diftance gone, and makes both
courfe and diftance very uncertain, and works the bad helm{mu.n
as he works the fhip from fide to fide; which makes both very
uneafy ; and if the waves run high, when carrying a preffing fail,
large, by fuch bad fteering there is great danger of broaching the
thip to; therefore none but the beft helmfinan fhould be permitted
to fteer at fuch times. ,

" On fuiting 2 SHIP with SAIL that the may be well Steered.

H E N it is difficult to fteer a fhip, her officers thould take

care that her fils are kept properly trimmed, and that (he

is not over prefled with fail; efpecially after fail ; which may
make her fo ungovernable, as to put it out of thc power of the
beft helmfinen to fteer her, with all the helm that can be given
her:




ON SteERING UPON A" WIND 1IN THE oPEN OCEAN.

her: therefore the helmfman fhould always be told to acquaint the
officer of the watch when the fhip gripes fo hard that the helm
hard a weather, of hard over each way, will not command her,
that the fails may.be better trimmed, or afterfail taken in, or more
headfail fet, as the occafion may require.

ON STEERING UPON A WIND 1N THE oPEN OCEAN.

N a variable wind’s way, when a thip has got fea room, clear

of the land, I have thought it a wrong practice to fteer upon
a wind by the vanes, and ,the fails juft touching full; which
feldom give a dire& courfe, but vary as the thip comes to, and falls
off ; which makes both courfe and diftance the more uncertain ;
therefore a courfe thould be ordered to a point, or half a point of
the compafs, as the wind will admit, to fteer the thip with a full
fail ; and only look at the vanes,to fee if the wind alters, that the
courfe may be altered accordingly: by this. means a truer courfe as
well as diftance may be got : efpecially if the fhip lies aflant to-
wards her true courfe, it is the more neceflary, as the thip will fail
the fafter, and make lefs lee-way ; and this laft fhould be well
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confidered, becaufe the fhip’s real courfe by the compefs depends

much upon making a proper allowance for her lee-way.
. o

ON MAKING ALLOWANCE FoR LEE-WAY. |

HIS, in a moft inconfiftent manner, is generally left for
twenty four hours to the judgment and memory of the dif-
ferent navigators, who probably are below a fleep, or their atten-
tion taken up with other things great part of the time; this
therefore muft make the allowance for lee-way very uncertain, as
it is liable to vary, and be more or lefs every hour, as the wind
happens to vary, blow lefs or more, or the waves run higher or
lower, more a head, or a ftern of the fhip, and as the has been
fteered upon the wind, though under the fame fail; and differs
greatly from any fchool’ boys rules, that can be propofed, of
allowing more or lefs lee-way, according to the fail a fhip can
carry ; for it is well known that two fhips may be in company
. with
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"ON MAKING ALLowANCE. Fo2 LEE-WAY.

with equal fail fet,” when one, by her conftrudtion and trim, may
not make half fo much lee-way as the other.

Tris defe@ive and uncertain manner. of making allowance for
lee-way, in my opinion, is one of the principal caufes and reafons
that can be given, why the reckonings in the fame thip fhould
differ fo much from each other, when the courfes and diftances that
the fhip’s way is reckoned from, are all taken from the fame log-
book ; which if no miftake be made in the calculations, fhould
make them all ncarly agree.

WHAT in my opinjon would contribute greatly to leflen this
defeftive part of navigation, is to have a quarter of a circle of
theet lead, divided fo as to make the eight points of the compafs,
and nailed upon each quartcr, with one fide parallel to the keel,

‘and the other to the beam, as they have in moft capital fhips; by

To have
4 quarter.
circles
pointing
to each
-quarter
and bow.

which the fhip’s- wake, or drift, thai the goes to ke-ward of
what fhe ftems by the compafs, may be fet to a fufficient nicety
upon both tacks, by the officer of the watch, who thould make
the allowance, and fct down the real courfe or arift made by the
compafs, every hour; which by this means will certainly come
much nearer the true courfe, than’ ‘when - Ieft without any rule,
to different peoples. memorics, 2nd judgments, ‘as above men-
tioned. S b

Here' 1 think it proper to remark ; as thefe: quarter circles of
lead are commonly made and cut from a.whole circle of about fix
inches diameter, with the 32 points of the compafs fcratched
out in ftraight lines fiom the center, the other two quarters fhould
be nailed on each fide of the baricado; or fore part ot the quarter
deck, pointing on each bow before the beam, as thofe a-baft point
a-baft the beam; fo that any objedts, fuch as fhips, points of land,
thoals, buoys, or beacons, may be readily fet by thefe quarter
circles, to know how far they are before, or abaft the beam ; and
by obferving how the fhip ftems by the compafs at the fame time,
the bearing and alteration of bearings, may be eafily a-d readily
taken, which I can fay from expericnce will often prove of great

~ {ervice.

A}
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On Meafuring the SHIP’s Way by the LOG.

YH IS method, defe@ive as it is, muft be made the moft of,
till a better is brought into praétice. For it is well known
how many ingenious Mechanics have repeatedly made promifing
trials, to meafure a fhip’s way at fea by machines without fucceed-
ing. We had one made at Lsverpoo/, by means of an iron rod, to
be fixed at the forefide of the ftempoft, which anfwered very well
by the mile ftones in our canal ;. and, by fubfcription, had it fixed
for the inventor to go a voyage to Famaica with; but it failed
of fuccefs; and he did not return with the fhip.

THE learned have, with much feeming reafon, recommended
to us to have our log-lines marked fifty feet to a knot, and the
glafs to- meafure thirty feconds of time, which are exa@ly 120th
part of a geographical mile, and of an hour, and muft be allowed
to agree better with exa&t calculation than our common pra&ice of
Baving but forty two feet of line, to a glafs of twenty eight feconds-
of time ; which line is four feet eight inches, or about a ninth
gart fhort of the above proportion ; yet, in our practice, this is

o

und from.long experience to meafure very well a geographical or-

féa mile of fixty to a degree ; which mile, in. my opinion fhould
Become general, and be ufed in. the fcale of all our fea maps, in--
ftead of our Englith ftatute mile, which is about a feventh part:
Iefs ; by which difference the unlearned may be deceived.
Comman practice can only be proved to be right, by frequent:
fair trials.. I was mate of a fhip in the Famaica trade from.
London, outward bound; and we marked the log-line feven. fathom.
to a knot, (to a twenty eight fecond glafs as ufual) till we were
difappointed of fceing our expected land fall according to our
reckonings. Our commander then afked, ¢ how had we marked.
¢¢ the log-line ” He was anfwered, feven fathom to a knot. He:
then ordered the line to be immediately new marked eight fathom.
to a knot;. and faid ¢ that the fhip was one eight part fhort of
« her longitude, by the line being marked feven fathoms inftead of
“ eight to a knot ;” and fo it proved ; for we made the land as he
faid. But in our paffage home by this rule, we found the fhip a.

great deal above an eight part of the longitude a head of all ousr-
reckonings; which nearly proved of fatal confequence, as.we were:

carrying all the fail poflible with a wefterly gale of wind and hazy

weather ;- when we luckily perceived- by the colaur of the water

that we muft be in foundings ; and it proved fo; and we found

ourfeives far up the King’s channel in a fair way, and. had

afcaped a great rilk of running the fhip on fhore unexpectedly
U .

with.
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On Meafuring the SHIP’s Way by the LOG.

with all fails fet. This convinced me that it was not the fault of
the log-line being marked feven fathom, but another caufe .that
may be mentioned hereafter, and that is known always to have this
effe&t upon fhips in their voyages to and from the #eff Indies, fo
as to make more difference of longitude out than they do home.

THE proportion of feven fathom of line, to a glafs of twenty-
eight fecond’s being right, is confirmed by the 'Ecncral ‘pradtice in
the Eaft India trade, as well as all other trades that I have been in.
My opinion is, that it will ftand the teft of any fair trial. Ina
voyage to Leghorn, the ingenious MEt. Smeaton, fent with me for
trial, a Sea-way Meafurer, and what fhould be properly called
Smeaton’s and Knight’s improved compafies ; for to my knowledge,
the former contrived the mechanical part of them ; and alfo his
artificial Horizon for trials ; which made me take extraordinary
pains to have our log kept nicely marked as above, and to be hove
regulary every hour, .in order to find out by experience how many
turns of this way meafurer an{wered to a mile. To fix this to a
great certainty, I took an opportunity that then .offered, and
fteered to the weftward, till we could fteer a crofs the Bay of
Bifcay, and along the coaft of Portugal, as near upon the true
meridian to the fouthward as poffible; where we reckoned there
was neither tide nor current to affe&t a fhip’s way; and had the
favourable apportunity of fair wind and weather, to compare our
diftance run by the log, to what was made by good abiervations
for feveral days; and 1 found that they nearly agreed: which 1
think makes it evident that thefe proportions for the log anfwer
very well if properly attended to; and therefore cannot be the
«caufe which occafions bad reckonings: and if it is an .error, it
muft be allowed to be on the beft and fateft fide; as it is better
that the reckoning fhould be rather a head than a ftern of the
thip, to put people upon their guard in proper time, fo as to pre-
went the fatal confequence that may attend an unexpeted land
fall. . ‘

Tue readieft and fureft way to make and try the log-line, is to
have the whole length of the half knot (twenty one feet) meafured
and marked ftraight along the deck ; and to have the knots put
into the line fo as they may be eafily fhifted backwards, or for-
wards, as the ftretching and fhrinking .of the. line -often requires.
But before this is done, the half minute glafs thould be tried,
whether it runs exa@ly twenty eight feconds ; that if it is found
to run more or lefs, the line thould be marked longer or fhorter

according




On Meafusing the SHIP’s Way by the LOG.

according to thefe proportions. As 28 gives 42, what will a.

fecond or two more or lefs give? And this may be done fufficiently
near by the fcale and comtﬁ:fs. And the glafles may be tried by a
mufket ball faftened to a thread held fteady in one hand, between
the finger and thumb, axa&tly go inches from the ball; which
mutft be fwung by the other hand, and continued {winging more
than 30 times; by which I have found from frequent experience,
each fwing then meafured a fecond of time, fufficiently near for
this purpofe, even when the fhip had fome motion from the waves.
But the beft inftrument for this purpofe, as well as many other
ufeful and curious purpofes at fea, is a good watch, or time keeper,.
that thews. feconds, which will anfwer equally as well in a ftorm
when the waves run high, as in fmooth water ; therefore every
officer that has the charge of navigating a fhip, fhould have one
of the beft he can afford to buy.. _
IT is a fufficient trial for the quarter minute glafs, if it runs out
exaltly twice, for the half minute glafs once. But after all one’s

care in finding out exa& proportions, by which to get the true”

diftance run, the whole depends. chiefly on thofe who heave the.
log, and hold the glafs ; neither of which fhould be done by care-
lefs people ;, efpecially when _the fhip fails {o faft as to require to
ufe the quarter minute glafs ; which will double all errors ;. there-
fore this glafs fhould be as feldom ufed as pofiible.

Tue Learned, as before mentioned, have very juftly recom-
mended to have the line that is run out above the knots, fet down
in fathoms of five feet each; being the tenth part of their 5o feet
knots. The fame exat rule may be eafily ufed, only by having a.
meafure of four feet, two inches and a half (marked on the rail,.
en cach quarter where the log is Love) that will meafure tenths of
a mile from our 42 feet knots; which it muft be allowed will.
come much: nearer the true diftance, and agree much better to the.
tenths of miles in the traverfe tables, than that old and bad pratice
of fetting down nothing lefs than the half knots, or that more
exa& method of marking down to fathoms of fix feet ; and thefe
tenths of a knot above or under the knot or half knot, might be.
very eafily meafured by the officer that heaves the log.. .

BuT after all the exa&eft rules, the moft effe€tual method in
my opinion to try what dependence can be put upen the log, and.
thofe that heave it, is that I have before mentioned, if opportunity
permits, clear of tides or currents, after a good obfervation had for.
the latitudes; that is, to allow for the variation, and fteer. d§e

U2 .
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'ON MARKING DOWN tur LOG.

N. or S. till a2 fecond obfervation, if it can be done in a favourable
time ; which will give the trueft real diftance that can be got at
6ea to compare with the Log.

D —————————

On Heaving and Marking down the Log, once in two Hours
only ; or every Hour.

PT furprifes me to find the old pra&ice, of heaving the 1og only

once in two hours, ftill continued in many capital merchant’s
thips ; becaufe it makes the unavoidable errors in getting the true
courfe and diftance, not only greater, but doubles them in working
the day’s work ; and .matks down not .nearer- than half knots of
the odd line; which muft ftill increafe the errors«of the diftance s
for if we [upﬁofe two fathom of odd line is omitted .to .be fet down
every time the log is thove, it makes a difference of near fcven
‘miles in the 24 houss.

TH1s pra@ice lies under another great difadvantage, which is
that of not-affording fufficient room to fet down and explin the
neceflary remarks and occurrences, that often happen in the twenty
four hours.

On Heaving and Marking down the Log every Hour.

i H1IS praice, -compared with that above, has many ad-
vantages attending it. ‘Thofe unavoidable errors arifing
from the wind and weather, and the thip’s failing fafter or flower
than when the log is hove, muft be leflened one half; and the
.0odd line that is run out, marked down in fathoms, or tenths of a
knot, every hour, muft certainly come much nearer the true courfe
.and diftance than .the above old method.
BuT it muft be allowed, that they who have been accuftomed
to the old method, may be a little perplexed in working the day’s

-work, and reckoning thofe odd fathoms, or tenths .of a knot,

:that.are left above the miles the fhip ‘has gone-on any one courfe ;

“and ‘which is under no fixed rule; but when they amount to above

half a knot, let them allow a mile; and when under half a knot,

-omit them, as fractions to be left, and as many other material

things




‘On H'uving and Marking down the Log every Hour. 157

things muft be, to the judgement and induftry of the navigator,
on-which depends chiefly all comparitive good reckonings.

As to the difference of trouble in this method, it thould not be
mentioned, if it is allowed to contribute to leflen the defeéts of
navigation ; which it certainly does ; and therefore thould become
general. I will then take the liberty to fhew, in a day’s work, my
mmanner of keepin3 a fhip’s way at Sea, and which I learned firft in
the Eaft India Trale ; {o that they who have been ufed to the other
anethod, may compare and judge for themifelves.

SHIP
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On HeavinG and MARKING down the Log every Howr.

SHIP LIVERPQOL, through St. George’s Channel, 177%..

Monday, March 6.

Remarks. |H|K.JF.| Courfe. | Wind.
A freth breeze,| 1| 5|—1S. 5. W. [N.E.b.N.|The et part s fiady fei
hazy with fmallf 2} 3| 31 —— _— E:e?zp:ngt_:‘:rz,pa:.tah rong-
rain. I3 4 —— | [frick riny vorbery o o
434 — A R
g 4] 2 SHW.AW ;:lear o;‘ %:‘ill} 'liﬂagdsl ,? ste:g;
51 3|S. R —_— owere e‘ . Sails down
C!O}l: ?}); ilclthick g 5l — [N E. ::ptel:em;:arzis;“othcr remarks,
wit rain. 4] 5| —— —_— ]
Asf—| — | —
0] 6] 4| —— —
Dl = | = e
In 1ft and 2d. II % ; —_— —_— l;gg;g;‘i‘l’“?;ll): ‘“‘%i
R. T. Sls. and| 5| 8|l"ls. w. —_— o8 T iR As o
Hd. Mizen T.| 5} g|—
Sl. A ftrong 4| 8]— y
gale Hd. M. 5 8 5§ — e=—. }jLatitude by account 5o ax
Sail, a great fea] ¢ ol—f —_— i
and fmaﬂ I’ain. 7 9 I e— m— Lonéo in ) ::i}. Wek.
8| 9| 2SS W.bW.} ——
Lowered T.Sls.| 9] 9| 4 W- —
on the caps. |'°[.9| 4
rif 9 44 — E—
12 g|— — | —
Diftance run 167+ miles.
7] Courfe allowed S 28d W. dift. 110 miles
S. ing 97 miles W. ing 52.
Latitude obferved, 48 45
"The next Day at Noon, "By Account, 48 3 o}N.
Meridian Dift, I 37
Longitude in 9 1 } w.

By




On A SHIP wnen 1N TaE opEN OCEAN.

By this method, the remarks of each watch may be briefly fet
.down in the margin; fo that all that is moft material, may be fully
defcribed in filling up the log book, or journal for the day; only
leaving room at bottom for the fhip’s courfe and diftance, and the
latitude and longitude fhe is reckoned to be in at noon; which will
gprove much better, for many reafons, than that method of fetting
.down the difference by longitude, to avoid expofing how much the
longitude reckoned to be in may be wrong ; which by the bye can
be no difgrace to a man when he does his beft. It is likewife
neceffary to draw the track of each day from one latitude and
dongitude to the other, with a black lead pencil, on the general
chart, to compare the fhip’s fituation with the neareft land, or
fhoals, to prevent as much as poffivle being furprifed by un-
£xpected dangers.

On A SHIP wueN 1IN THE oPEN OCEAN.

FTER a good look out, as mentioned in page 115, the
principal dangers now to contend with, are violent winds,

.and waves; for which the fthip fhould be prepared; and every
ithing fecured and made as {nug as poffible, according to the
weather that may be expected, and as the length of the run may
require. The cables may be unbent; the haufe holes plugged up,
if they lie Jow ; and the bower anchors ftowed fomewhere within
board ; which is not only a great eafe to a fhip, but may make her
{ail fafter, as mentioned in page ﬁg ; and may prevent the foot of
the forefail from chafing againft the upper arms of the ftocks, and
ithe lower arms from plunging into the water ; which may affe&
both the thip’s way and the fteerage. All top-hamper that is now
wnneceflary and can be fpared aloft, thould be got down and ftowed
below; fuch as top ropes, top blocks, maules, runners, and
tackles ; which may eafe the mafts, and prevent a great deal of

«hafing amongft the rigging.

IN
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ON TUuRNING TO WINDWARD IN THE oPEN OCEAN.,

N variable winds, when the fhip will. fail a flant, ftemming

near her intended courfe, it is natural to ftand upan that tack
as long as circumftances will admit ; becaufe the wind may vary,
fo as to enable you to make a flant on. the other tack; by which a
fhip may be got flanting forward on her way. Then it may be
worth while to carry a preflfing fail, if it blows frefh, and fteer by
the compafs a little from the wind, as recommended.in page 151.;.
which may contributely greatly to fhorten a paffage.

BuT when the wind blows ftrong, and the waves run high near
to the point of the intended courfe, fo that nothing of a flant can
be made on either tack; than, it may be deemed very wrong to-
prefs-and ftrain a fhip with any more fail: than. to make her rife and.
fall eafy with the waves; fer a little time, with a favourahle wind,,
will fetch up what may be loft by taking in fail in good time to give
eafe to the thip, mafts, rigging, &c

eSS

On taking in SAILS te fave them, and give eafe to a SHIP whem
failing upon a2 Wind in a Storm.

N thefe accafions, the climate, feafon.of the.year, frequency

. of the wind blowing ftrong in.one quarter, and the ap-
pearance of good or bad weather that may be then expected, with
all.other circumftances of the fhip,. men and materials, fhould be
confidered, to form a judgment bhow to a& when it comes.to blow
fo freth that the topfails cannot be carried without being reefed ;;
and then if the top-gallant yards are up, whether it may not be
neceflary to get them down, and firike the top-gallant-mafts (if they
go a baft the top-mafts as mentioned page 51); and efpecially if,
it is at the beginning of a long winter’s night, in.which time both.
wind and waves may be increafed to a violent degree before morn-
ing, and which may make the fthip pitch, roll, and labour, fo as
greatly to ftrain every thing, and make it dangerous for the people
to get them down at fuch times: and if the wind and weather-
fhould prove favourable, they may be eafily got up- again in the

" morning; and by this pradtice, at the firft of the voyage in fmooth.

water, the people will learn to be expert in getting them down or

up, as occafion may require. ‘
As the wind and waves increafe, a faft failing fhip,. upon a
wind, when prefled with fail, (efpecially head fail) will be pluggcdi
cep



On taking- in Square Sails upona WIND ina S’I‘-ORM.

deep into the fea, and increafe her pitching motion to a dangerous
degree. ' This I have experienced in chafing upon a wind, when
both the pumps, and bailing at three hatchways, could not keep
the thip free from water, till the chafe bore away before the wind;
by which movement fhe foon becam: our prize ; for we could nat
have chafed her much longer upon a wind, owing to the fharpnefs
~ -and weaknefs of our fhip’s bows, as mentioned page 22.

LET us now fuppofe a thip brought under her clofe reefed top-
fails, ‘the top-gallant-yards and mafts down, and every thing made
{nug, according to the appearance of fuch wind and weather as
may be expeCted. Getting the fpritfail yard and jibboom in
upon deck, to -beat againft wefterly ftorms, is certainly a help,
-and gives great eafe to a fhip on fuch occafions. Let us alfo fup-

fe the gale to increafe, fo that the fquare-fails muft be taken in;
1n doing of which, they are very liable to be {plit and blown to
pieces by flapping, if proper management is not ufed to preferve
them ; which deferves notice: and when fhips are known to be
wery labourfome, the clofe reefed main-top-fail upon. the cap,
ought to be the laft fail taken in; becaufe that.fail, ftandjng fo
'high, contributes greatly to prevent the fhip labouring, and is
always neceffary when a fhip is obliged to fcud before the wind for

fafety when the waves run high.

On taking in Square Sails npona WIND in a STORM.

N ST'E AD of the old pra&ice of clewing up the lee fheets
firft, (by which the leeches of the fails flap very much) it is
«certainly beft to clue up the weather fheets, or tacks, firft, when
aking in the top-fails or courfes ; which keeps the fails full, and
prevents - their flapping, till the weather bowlines and lee braces
are let go, and the lee theets let fly ; when, the fails fly inftantly

aback of themfelves, fo that they may be clued up with great

fafety.

X EVEN

161




162

On BRA:LING UP THE MIZEN IN A STORM.

VEN this requires management at times ; when, the enly

method to ftill the fail, and ﬁrevcnt its flapping, fo that it
may be furl’'d eafily, is to man well and haul upon the lee brails
only ; and only take in the flack of the weather brails, till the lee
ones are clofe up. For if the weather brails are too much haul'd
upon, it will fill the fail fo full of wind, as to prevent its being
furled. As to the taking in the Fore, Main, or Mizen Stay-fails;
they only require to be hauled brifkly down, that they may be
furled or ftowed away as brifk as poflible, to prevent their flap-

ping.

—————— e

On taking in the Square Sails when failing large, or before the
Wind, in a Storm.

H E N the wind is on either quarter, the lee fheet {hould

be firft clued up ; then the yard pointed to the wind ; and

the buntlings, &c. hauled, as much as poffible, before the weather

fheet is let go, if the fail cannot be backed. The wind blowing

nearly along the yard, will preferve the fail greatly from flapping ;
fo much as it would do if the yard is let lie {quare to the wind.

WHEN the wind is right aft, one fheet fhould be clued up firft:

\then, with the brace on the other fide, the yard fhould be braced

as fharp up as poffible ; haul up the bunt and leech lines, as
much as they can be, before the other fheet is let go: and if, to
fave the fail, and things will admit, that the fhip could be fteered
with the yard pointing to the wind, for a little while, it may con-
tribute greatly to fave and get the fail fecured.

.BuT on all fuch occafions as thefe, and efpecially in the night,
when the word of command cannot be heard, nor can the people
fee, or be feen by the officers, fo as to be direted by any means
to get the duty done as it ought to be, the only method is to
mufter the people altogcther firft, and make knewn what, and
how the thing is intended to be done, and ftation them accordingly,
that none may plead ignorance in excufe for any mifmanagement
that may happen.

S ety
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On taking in the Forefail in the Time of Waring.

HEN a fhip will not bear to carry her courfes, it is

certainly the beft pratice, firft to fecure and hand the
mainfail (as the forefail may be carried a great deal longer) and,
with the mizen and main-fore-ftay-fails, a fhip may be fteered
clo.e to the wind, fo as to make her tolerably eafy and lively in
the fea ; and efpecially when beating to windward in narrow feas,
thefe are the moft fuitable fails a fhip can be under at fuch times,
becaufe the may be the more eafily and readily weared: and when the
ftorm increafes, fo that the thip will not bear to carry the forefail, it
may be taken in with great advantage in the time of wearing, by the
above mentioned rules. After the people are got together, and
the intended method of proceeding made known to them all, as foon
as the fhip is perceived to begin to wear, the yard being kept braced
tharp up, the tack and bowline may be let go, and the weather-
clue garnct hauled up; and when the fhip is nearly before the
wind, the bunt and leech lines, and the other clue garnet, may be
hauled up, and, If the fituation admits, and the occafion requires
it, the thip may be fteered with the wind on the quarter, till the

fail is fecured.

e

Ox LAYING a SHIP To 1v A STORM.
TH IS is intended, as much’as poffible, to preferve a thip

from the dan_erous effects of violent wind and waves, by
endeavouring to fteady her from labouring, and make her rife and
fall with the waves as lively, and eafy in the fea, as poflible; and
tiie beft method for doing this, I canaffert from long experience, is,
for the fhip to be under her lower or ftorm ftayfuils, with the mizen
reefed, and balanced, &c. and the yards braced full, as reprefented
in plate 6, fig. 2, and not by the common method of laying a fhip
to, under a reefed or a whole mainfail, with the forefall aback in
the brails, as reprefented in fig. 1, of the fame plate.

ST —

On lying to under a2 Mainfail, with the Forefail aback in the Brails.

H AT this method is far from being the beft to anfwer the

~ above mentioned purpofes, may be proved from rcafon as
well as experience; for if a fhip be laid to in this manner, with
X2 fome
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On LYING 10 UNDER A MAINSAIL.

fome fails full, and fome aback, and the helm made faft 2 lee; 20
is cuftomary, inftead of keeping her bow to the wind and waves.
(which, only, can keep her eafy in the fea) fhe will be conftantly.
coming to the wind, fo as to thake the weather leech of the main-
fail by her head-way. The forefail being aback, and the power of
the wavés a head, foon give the fhip great ftern-way; and the
helm being a lee, as before mentioned, makes her fall round off,
four or five points from the wind, which caufes the thip to labeur

- and ftrain in proportion as fhe comes to and falls off from the wind,,
" and alfo expofes thofe flat and weakeft parts, the counter, ftern,

quarter, and broadfide, to bear the fhocks of violent and dangerous
waves, that fometimes break in and do great damage; and the
mainfail is often fplit from fuch a caufe, as well as by the power
of the wind. The quicknefs of the fhip’s rolling motion, from
the afcending to the .defcending fide of a high fteep wave, adts
with more or lefs force, in proportion to the bignefs of the fails,.
to {plit them.
FacTs, derived from experience, are the only confirmation of

a practice being right or wrong. I wasin one of our Egf India.
thips, bound home late in the feafon, and was five weeks beating
round the Cape of Good Hope, againft wefterly ftorms; when, to.

referve and keep the fhip from rolling too much, -we often laid.

er to, under a whole mainfail, with the forefail. aback in the
brails, as reprefented fig. 1, plate-the 6th ; when the above men-.
tioned bad cuftom {plit our mainfails fafter than we could repair
them, till we had none to bring to the yard, but were obliged to.
wait till they were mended ; and they fplit again in lefs time than.
was taken up in mending them; during which time we commonly
laid to under the mizen, when, for want of a little more fail ta.
fteady her amongft the waves, the became more expofed to thofe
dangers above mentioned, labouring with a more quick, jerking
and deeper rolling motion in the fea ; and we found the want of:
the mainfail (which is the moft material fail upon a wind) to take
the advantage at fuch times as the wind varied fo as to enable us to.
make flants, and by which only we got round the Cape, after the
time that is faid to be limited by the Company to prevent damage
to their thips and cargoes.

FOR
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Qh~a SﬁIP under STORM,. or' lower Stay-fails and Mizen, in a
STORM. .

O R the: reafons now mentioned, after long experience, my
F practice has been (inftead of laying the fhip to in this man-
ner) firft to fecure and hand the mainfail, and, if the gale in-
creafed, I handed the forefail, and reefed and balanced the mizen.
The mizen, main, fore, and fore-top-maft-ftay-fails were kept
fet, as we might. have done with- the above mentioned fthip, or
fuch another as  is reprefented figure 2, in the fame plate; where
both methods may be feen, in order to make a fair comparifon of. .
the two from practical falts.. :

'

©n the advantages: of a- SHIP being kept under lower:or Storm.
Stay-fails and Mizen, inftead of lying to in a Storm.

R'O M. what has been faid, it may juftly be concluded ; that:
F a fhip laid to with the helm a lee, muft be conftantly com-
ing to, and falling off from the wind, more or lefs, in proportion:
to her head. and. ftern-way; fo that.when a fhip is laid to in a.
ftorm, (as reprefented fig. 1, plate the 6th) and that.the power of.
high waves are added to the wind,. fhe muft naturally run up too
near the wind by her head-way ; and then both wind and waves.-
unite to give her. ftern-way, which makes her fall.round off, and.
throws her ftern up againft the wind and waves, which then a
very powerfully againft thofe tender parts, . till.the gets head-way
again, and makes-the fhip uneafy, and labourfome to a dangerous
degree, as abeve mentioned ; to avoid which, I ftrongly recom--
- mend to keep the fhip under-way, under her lower, or ftorm,.
ftay-fails, as they-may be called, with the reefed and balanced. -
mizen fet, and the yards braced fharp full, as reprefented by fig. 2, .
plate the 6th; which will. certainly contribute. greatly towards.
producing the following advantages.

By this method a fhip may be kept with fo much head-way:
upon. her, as to be under the command of the helm, and to fteer:
her nearly to a courfe, fix. points from the wind, which ought by:
all means to be endeavoured after, to keep her bow (that bold and.
ftrongeft part) pointing to the waves, where they can do her the
leaft.damage, .and which makes the fhip at the.fame time mug;h
. eafiers
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cafier and livelier in the fea, than being laid to as above men-
tioned. And thefe fmall fails are handy and ftrong, compared
with the mainfail, being commonly .made of equally ftrong canvafs,
and proportionably lefs liable to be {plit, either by the wind or
waves, and can be fet, or taken in eafily with fafety, and they
ftand fo flat, and fairly divided from the bowfprit end to the ftern,
as tend greatly to fteady the fhip, as well as éafe all the mafts,
yards, and rigging from jerking and chafing in her rolling, and to
preferve the mainfail and forefail (the two moft material fails that
are to be depended upon) on any extraordinary occafion that may
require their being fet and carried, upon a wind, in bad weather.
For thefe reafons, where fhips do not wear and ufe amain and
fore-ftay-fail in common, I would recommend to have them as
ready to be_bent and fet as poflible on thefe occafions, having
hanks upon the ftays, and gromets upon the fails, for that pur-

pofe.

On bearing away in a Storm, to fcud before the Wind and Waves.

H E N the waves run high, and fudden neceffity requires

to bear away, it fhould be confidered, that the low head-
fails which the fhip may be weared under, when the comes betfore
the wind, may be becalmed by the height of the waves, which
may break violently againft the ftern, and fill the deck with watcr;
but, that loftier fails being fet, would give the thip more way
through the water. ’

I nap an inftance of this, in a cruifing fhip, under low fails
upon a wind in a ftorm ; -when the fhip and all things forward
gave way fo much, as obliged us to bear away before the wind ;
and ihe low fails we had weared under, being becalmed by the
height of the waves when the fhip was in the hollow part of the
fea, the waves came running againit the ftern with great violence,
and filled the deck with water ; which frightened the people fo,
that feveral of them called out with tears 1n their eycs, that the
thip v.culd founder: we got the clofe reefed main-top-fail fet,
which hud the defigned good effe to catch the wind, and always
kept drawing full above the waves; this increafed the fhip’s way
fo n.uch, that the waves did not reach her with above half the
velocity and power as before, and gave the fhip time to rife and fall

gently
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gently with them, without thipping much water ; for the waves [
fuppofe might run at the rate of about twenty miles an hour, the
wind going at about fifty, and the thip above ten miles by tie log,
which naturally leflened the power and violence of the waves above
one half upon the fhip. Tﬁis proves the advantage, and even the
neceflity there is for having a clofe reefed main-top-fail ready to fet
when going to fcud before high waves ; and fhould be the laft
fquare fail that is taken in, in a labourfome fhip.

——“.———

On fuiling LARGE, or before the WIND, in SQUALLS.

ROCEEDIN G in fqually weather, muft be left to the

P judgment and prudence of the officer that has the command,.
to a& as circumftances and the fituation of the fhip and crew will
admit, and to run more or lefs.rifk, in carrying fail more or lefs,
accordingly. But this I can fay from-experience, that it is not
{ufficient that a fhip can be got before the wind at the time of a.
heavy fquall with a great deal of fail fet, as it may endanger not
only the mafts and fails, but the fhip may be fo overprefled with.
fail as to put it out of the power of the helm, and the beft helmi-
man, to fteer her from broaching to, which may prove fatal to.
the whole..

WHERE rules cannot be fixed, the refult of fa&s from ex--
perience muft be our only guide. I was in a thip in the Famaica:
trade from London, where our commander would not permit any.
fail to be fhortned or taken in, without his order or con(gnt, when.
carrying a prefling fail, large, with a Wefterly gale. At the
coming on of a fquall of wind, he was called upon ; and when he
came upon deck, he took.the command, and direted the helm{-.
man to endeavour to keep and fteer the thip right before the wind,
without fhortening fail ; but the thip was fo prefled with fail, as
to lofe the power. of the helm to fteer. her, which almoft proved.
fatal to us all. ,

.. ALL unneceflary daring: rifks of every kind, when there is no-
prefling occafion to require fuch, fhould be avoided and condemned
as the greateft folly; for there can be but little loft, and a great
deal. may be faved, by lowering or taking in fail, in good time,
when a thip is failing large, or before the wind in the time of a
fquall ; as fails may be foon and eafily fet again, when the {quall

is

.
<.
L
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is over, which may be the means of preventing great lofs or
.damage.

AMoNG many inftances of this kind that I‘have known, I met
with one, by the foolhardinefs of a London pilot, who wonld not
let our fails be lowered, when failing before the wind in a fquall;
which made the mafts bend fo much, that whea we wanted toclue
.down the top-gallant-fails, and top-fails, we could net get them
down; which fhews the necefiity there is -of clueing thefe fails
down, and fecuring them down, and from flying up again before
a fquall comes on: for had this {quall proved any ftronger, or
.continued any longer, we mauft have loft our mafts, in {pite of our
utmoft endeavours.

THis fhews the folly of running fuch imprudent rifks, when
little or no advantage can be gained by it; for it may be a difputed
point wether a fhip fails any fafter for being thus- overprefied
with fail to fuch a dangerous degree, when failing large or
before the wind.' But a fhip failing upon a wind in fqually
weather, may often be under a neceffity to carry a prefling fail ; yet
then it fhould be confidered, that if the top-fads, Bec. are not
clued down in good time, that-the hecling .of the thip, added to
the bending of the mafts, may hinder the top-fails, -&c. from
‘being got down in the time of a {quall, which muy prove of bad
confequence. - '

B

On {cudding ar failing before the WIND in a STORM.

ANY precautions are neeeffary on. this occafion. Every

thing abaft, and about the mizen-matft, thould be taken in,
and ftowed away as {nug as poffible ; and T have kaown the mizea
gaff lowered clofe down on the occafion.

Ir the waves run high, it may be abfolutely neceflary, for the
reafons given, to have a clofe reefed main-top-fail fet, though only
{cudding before the wind, for the eafe and fafety of the fhip.

BuT when carrying a prefling fail, to make the moft of a ftorm,
great-care fhould rﬁe taken that fuitable fails are only fet; and they
dhould be trimmed to the beft advantage, fo that the (hip may be
kept under the command of the helm, which fhould be ftrictly
noticed by the commanding officer of the watch : for it thould be
confidered, that .a fhip at fuch times may be fo overprefied, and

- planged
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plunged fo-deep into the fea, forward, with fail, that inftead of
dividing the water on each fide, in an eafy manner, the full parts
of the bow, and other ftops not defigned to be in the water, drive
a great body of water above its natural level before her bows,
which may increafe the refittance a head to fuch a degree, as will
rather decreafe than increafe the thip’s head-way, and that in pro-
portion to this rifc of water; and the ftern being lifted up as much
as the head is preficd down, the helm muft then naturally lofe fo
much- of its- power at the fame time ; fo that when the wind may-
be going. four times as.faft as the thip, and the waves twice as faft, .
. it is not to be wondered at that thips are fometimes broached to, .
againft the power of the helm.. The remarkable lofs of the
Suffex Eafi-India thip homeward bound from China, in the year-
1737, firft arofe from her being broached to,  when. failing bcfore :
the wind..

. WaAT has been faid on this occafion, fhews the neceffity for
much care and pains to be taken, both by the officer and helmf-
man, as before recommended; and none but the beft helmfmen:
thould be admitted to fteer at fuch times ; and whenever danger -
appears from one man’s fteering, others thould be tried, and the:
fa.ii)st altered and trimmed to the beft advantage, that if poffible the -
thip may be fteered without the danger of being broached to. A.
great rifk-attends relieving the helm{man; efpecially in the night; = .
as he that is to take the helm, often comes but half awake from e e’
fleep, and takes the helm without examining where it lies at the helmiman:
time, and how far the fhip requires it each way.to confine her to:
the courfe ; thus, not confidering the danger, he at firft lets the
thip get fuch a fheer, that his beft endeavours afterwards cannot -
ftop her from being broached to, or brought by the lee. . To
prevent which, the helmfman that is to be relieved, if he has
fteered well, thould not quit the helm before he has thewed and
made known to him -that is to relieve, the particulars of her trim, .
and how fhe may be beft fteered at that time, how many turns and
fpokes of the wheel fhe requires-to ftarboard and port, or to wind--
ward and leeward, to confine her to her courfe. .

It is well kmown, that there is a great difference in fhips fteer- -
ig, .according to their bult.and trim.. Full .built thips, when
deep loaded, are often ditficult to be fteered, when failing large in -
a gale of wind. I have been told of fome that could not be fteered -
their intended courfe before the wind, but would broach to each :
way in fpite of the beft cndcavo;_rs, fo that they have been obliged:

. - o
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On CUNNING To THe HELMSMAN.

to lie to with a fair wind ; which has often happened to an expert
dil gent officer of my acquaintance: therefore every hint that has
the leaft reafonable appearance to remedy this evil, deferves atten-
tion, and fhould be tried. .On this occafion, when a fhip cannot
be fteered right before the wind without broaching to; fuppofe a
trial fhould be made to fteer her with the wind two or three points
firlt on one quarter, then upon the other, for a little time each
way ? This reduces the danger to only being liable of broaching

. to, one way ; thatis, to windward ; which may be much eafier

guarded againft by the weather helm this one way, than both:
And if we fuppofe the fhip to be fteered with the wind on the
larboard quarter, with the clofe-reefed main-top-fail fet and braced
up with the larboard braces, and the head-fail trimmed fharp the
other way, with the ftarboard braces and the helm a-weather, (as
reprefented in the plan of the fhip, figure 1, plate 7,) it evidently
tends greatly to counteract and get .the better of thofe caufes,
before mentioned, which occafion a fhip to broach to; and may
keep her under the command of the helm. But if this method
thould not anfwer, there is another which I think could not fail of
fuccefs; that is, to veer out, and tow right over the ftern, a tow-
line, or hawfer, or as much of a cable end as may be found
fufficient to keep the fkip before the wind, and prevent her
broaching to. :
AT fuch times as thefe, when a fhip cannot be fteered to the

.courfe that is ordered, it fhould be recommended to the officer of

the watch to take particular notice which way fhe goes moft from

ker courfe, .to.make an allowance and mark it down accordingly. -

On CUNNING 1o THE HELMSMAN.

HIS cuftom is ufeful in general, even when done by a
quartermafter ; it anfwers the good purpofe to confine the
thoughts and attention of the helmfman to his duty; as he is
obliged to repeat the cun, though he with reafon, (as I have often
done,) moves the helm contrary to the cun, in order to confine
the fhip to her courfe, " by fuch management as before mentioned.

The good helmfman, after a little experience of the fhip’s trim, -

muft be allowed to know beft what helm is required to fteer a
direct courfe.
. But
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- Bur when failing is dangerous, by bad weather, fqualls, high
waves, or other dangers that may fuddenly appear, then cunning
becomes a matter of great importance; and the cun of the fuperior
officer, or who he may appoint, thould only be attended to, and
anfwered brifkly by the movement of the helm as well as by
words, to avoid the danger, or to help to eafe the fhip to rife and.
fall gently with the waves; as it is well known to eafe a fhip much
in her labouring motion to luff her up with the helm a lee at the
approach of a high fteep wave, when failing clofe by the wind in
a ftorm. But to fuppofe a fhip failing two points from the wind,
it is a difpute whether it is bcft that fhe thould be luffed to, or.
fhould bear away from a dangerous wave, that may be obferved.
coming right upon the beam.

———— Rttt

©n failing and Cunning,  with high Winds and Waves right upon
' the Beam.

HIS way of failing, in my opinion; deferves particular
notice ; becaufe it 1s more expofed to dan ser and damage
thun any other way of failing ; for a thip upon a wind, in high
waves, is fuited with fail accordingly, and has fo little head-way
upon her, that’the may be- luffed up to a dangerous wave, and by
that made much eafier. And when failing large, a thip runs from

the waves and weakens its force upon her. A fhip lying to, and.
driving to leeward, yields and gives fome way to-a high wave when-

it ftrikes her, wlich may a little abate its bad effe€t; but when

carrying a prefling fail with the wind upon the beam (which is-
common, becaufe accounted a fair wind) a faft faling fhip is-

reckoned then to fail fafter through the water than any other way

171

with the fame wind, as the does not recede from the wind or On the

waves, and makes little or no lee-way; but this expofes a thip to {n8e,

all the violent effects of dangerous high fteep waves, which may of iling.

ftrike and break with their utmoft velocity upon the broadfide to
windward, whilft the fhip’s great head-way through the water
makes the greateft refiffance to prevent her from yiclding or giving
the leaft way to leeward. From this, and the other caufes men-
tioned pages 59, when a fhip is lifted up broadfide with fo
quick a motion, from the bottom to the top of a high, fteep,
mountainous wave, it is not to be wondered at that the thip, men,
er materials, may reccive great damage at fuch times. And the

X2 greater



172

On CUNNING, wiTH x1cs WINDS amp WAVES.

greater the fhip, and the more water fhe draws, the more liable
the is to damage; fmaller veflels giving more way to the waves
than large ones, when ftruck. I have been in a fmall vefiel
in company with a fifty gun fhip that had her mainfail {plit, and
other damage done by the waves breaking on board her, whilft we
received none in the {fmall veflel. At another time croffing the

- weftern ocean in a hight merchant fhip, with our guns (which
" were {ix pounders) ftowed down in the hold upon the ballaft for

-On luffing
-up to, or
bearing

.away from

the eafe of the fhip when failing this way, a firoke of a wave canted
our ballaft and guns from the weather to the lee fide of the hold,
and broke the ftanchions that fupported the lower deck beams.
‘T hefe and many other inftinces confirm my opinion of the great
danger attending this way of failing.

On cunning and fteering a thip when failing in this way, it may
be difputed whether fhe thould be luffed up to, or bear away from
a dangerous high wave approaching upon.the beam. Reafon as

a danger- well as experience teaches.us that the helm fhould be put hard a-

OUs Wayc,

weather, to bring the approaching waves far aft as poffiole, to
Ieflen its force, by the fhip’s running forward and giving the more
way from it, rather than to luft up with the helm a lee to meet it
‘with fo much fail and head-way upon the fhip as muft increafe
the ftroke .of .the wave, and miay proauce a violsnt and dangerous
pitching motion. I had an mftance.of this when I was:mate.of a

_thip, and it wus my watch upon deck. When failing in this way,

.at'the approach of a dangerous wave coming right upon the beam,

T ordered the helm hard a-weather; but my commander ordered -

the helm a lee; which occafioned the wave to have the above
.mentioned bad efftc&t; and though we received no material damage;
yet, in 1y opinion, it would have been lets -hazardous to have
bore away with the helm a-weather.

BuT to do juftice on this occafion, it muft be allowed, that
dhips in general comrn.orly cariy a prefling fail in this way, and we
are apt to gripe and carry the hedm nearly hard a-weather, to fteer
the intended courfe ; fo that without this is noticed, and guarded
againft by the ofiicer of the watch, by having only a fuitable fail
fet, and properly trimmed, it .may be out of the power ot the

hedm when hara a-weather, to n.ake the fhip wear faft enough to’

avoid the bad cfledls .of a dangerous wave when percevea to be
ccmang upon the heam.

Atter all that can be faid on this way of failing, when the waves
sun Lugh, 1 ledk, aupen the darger {fo great, that 1t cught to E;
~ : avoid




I

'On CARRYING SAIL AGAINST HEAD WAVES.

avoided as much as poffible; and it may be commendable to alter
:the courfe, fo as to fteer with the wind and waves, either to point
before, or abaft the beam ; or for a time each way, if the occafion
:requires -that nicety.

-

—— R a———

On CARRYING SAIL AGAINST HEAD WAVES.

: RE AT caution is neceffary on this occafion, to prevent

. the damage that may be done by it, fometimes even to
puching away the bowfprit, mafts, &c. And as the waves, in the
-open fea, do not immediately ceafe with the wind that raifed them,
but often-continue to run the fame way for a great while after the
wind is changed even to the oppofite point of the compafs ; there-
fore when a fudden change of wind happens, care thould be taken
ot to be too forward in fetting or carrying fail, fo as to give the
thip too much head-way againft the old waves, before they are
fallen; as it may pitch the bowfprit under water ; which I have
often feen done to a dangerous degree. Sometimes head-waves
will rife againft.and reach a fhip a long time before the wind that
raifed them, which may make it equally dangerous to prefs the
dhip with teomuch fail againft them.- '

S ——— e —

Ox LOOSING anp SETTING SAILS.

N loofing fquare fails when it blows freth, it thould be a con-
ftant rule to loofe the lee-yard arm before the weathcr-yard
arm, to prevent the danger that the people to lee-ward are often
expofed to, of being thrown from the yard by the fail flying up
over their heads. In fetting the top-fails or top-gallant-fails upon
a wind, when it blows frefh, it is an approved method to haul
home the lee fheet firft; and if the ful be kept (haking by the
Wweather-brace, the weather fheet may be eafily got home; but
when failing large, the weather fheets of thefe fuils are n:oft com-
monly hauled home firft. In fetting the mainfail and forefail, if
the wind requires it, the tacks are hauled down firft ; but in box-
hauling, or wearing, the fheets may be hauled nearly aft, whilft
the

t
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the fails fAake with the wind npon the quarter, and the tacks may
then be got down very eafily.

Now let us fuppofe, a fhip has proceeded fo far in her paffage,
as to draw near to danger, or to make her defigned landfall,

On Drawing near to DANGER, or making a LANDFALL.

N thefe occafions, it thould be confidered before hand, what

it moft depends upon, to keep clear of the danger, or to
make a good landfall. If they have regular foundings to it ata
great diftance, then the lead may be the fureft guide; but if it be
fteep to, without foundings, then the latitude, if it is known, and
a good look-out, with the thip properly prepared for it (as men-
tioned page 116) may contribute greatly towards fafety.

WHEN going to crofs dangerous latitudes, where proje&ing
points of land or fthoals may lie in the way ; or in making fmall
iflands, fuch as the Cape de Verd and Canary Iflands ; it is cer~
tainly very wrong to run without much caution in the night, or
in thick weather, with a crowd of fail, on prefumption that the
thip is far enough to the weftward to go clear of them, which has
occafioned many fatal lofles, from being deceived by the conftant
Eafterly current that runs in this track ; and which in my opinion
is the principal caufe that thips fo often make more longitude out
than they do home, in #eft India voyages, as before mentioned
page 146, : .

It is the latitude only when known by obfervation, and not the
longitude, that can be depended upon for thips being near, or
¢lear of Danger. I was in an Eg India fhip outward bound,
the Captain of which rather than run the nfk of crofling the
latitude of one of the Cape de Verd Iflands in the night, tack'd
fhip and ftood back to the northward under an eafy fail till day-
light ; when it plainly appeared that if we had continued our
courfe to the fouthward, we muft have run upon the ifland before
day-light.

To make a good landfall, if the fituation and circumftances of-
wind and weather permit, that a {hip can fail with a leading wind
true Eaft, or Weit, to the place of the defigned landfall, it is an
approved method to get into that latitude in good time; and
efpecially Lomeward bound from the Weftern Ocean; and to

endeavour
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endeavour by all poffible means to get obfervations, to make pro~
per allowance for the variation of the compafs, lee-way, bad
fteerage, currents, or tides if known, to keep the fhip as near as
poflible in this defigned latitude. When got into the defigned
Jatitude, the uncertainty of the longitude makes the diftance to be
run uncertain : therefore in the day and clear weather, all the fail
that is poflible with fafety fhould be carried ; but in the night or
thick weather, if it is thought prudent to run, it thould only be
with fuch fails as the officer and people on deck can look round
them, and work the fhip fo as to avoid the danger in whatever
ananner it may appear.

NoTwiTHSTANDING thefe rules and precautions in landfalls,
I have experienced very narrow efcapes, both in America, and on
our own coaft, where we are very liable to be deceived by the
tides ; and in cloudy weather, by taking one place for another.
Ameng many inftances, it was my cafe in a thip from Leghorn. to
London, when in a cloudy afternoon we fell in with, and juft got
a glimpfe of the -South fide of St. Mary’s Scilly Ifland ; which,
:by our reckonings, and an account we had from an outward bound
:fhip, we took for and concluded it to be the Lizard Point which
we had feen. Therefore ordered, (as I thought we might with
«onfidence,) to fteer a channel courfe for the night; but our
miftaken fituation, though in a fair line of dire¢tion with our
«<hannel courfe, occafioned the ebb tide (that fets N. W. between
Scilly and the Lands End) to take the fhip on the ftarboard bow,
which fheered us infenfibly into the bottom of Mount’s Bay :
about midnight we were furprifed with broken water, and land ex-
tending as fat as we could fee on our ftarboard bow, when carrying
top-gallant-fails with a freth gale, quartering at S. W. and large
{welling waves from the main ocean, right into the bay.

THEe hurry we were in to exert our utmoft endeavours at this
critical moment, may be judged from our dangerous fituation: we
had our fmall fails to take in, and our top-fails to get down, before
we could bring the fhip by the wind, to lay her head from the
neareft breakers; and we had the main and fore-top-fails to clofe
reef ; and the top-gallant-yards, &c. to get down, when we had
not room to ftand above a quarter of an hour upon a tack, clear of
the breakers. This fo alarmed fome Englith paflengers (and even
one of them who had been brought up to fea) that they all
affembled in the great cabbin to prayers, which they thought was
their only refuge for fafety ; but putting the fhip in ftays, which the

refufed,
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On turn-
ing out of
Mount’s
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how we
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hauling.

Ox DRAWING NEAR To DANGER, &c.

refufed, and then wearing her round, by box-hauling, as reprefented’
in the two figures, plate the 7th, frightened them trom prayer, and
they all came upon deck, thinking we were running the thip on
thore. We thus managed her by box-hauling; and as foon as we.
perceived the fhip ceafed from coming about in ftays, we hauled.
the fore fheet clofe aft again, trimed the head-fails flat whilft the
fails were thaking, and hauled about the main and main-top-fail,

the fame as if the thip had ftayed; then hauled up the mized and.

kept the helm hard a lee, as reprefented by fig..2, in the fame
plégc ; by which the fhip getting great ftern-way,. turned fhort.
round upon her heel, till fhe filled the main and main-top-fails the
right way : we then fhifted the helm hard a-weather, when the.
fhip got head-way with the fails trimmed,. as reprefented by fig. 1, .

* which brought her readily round, with little lofs of ground: and

by thefe means, in about twelve hours we turned te windward fo -
far off. the lee fhore, as reprefented fig. 3, and {o as to weather the

Lizard ; where, to prevent fuch- dangers at that place as. we then.
narrowly efcaped, they have fince ereted light houfes; for which

they have my thanks, and in my opinion deferve the thanks of the.
public. The like public thanks will. be due to whoever may be

mnftrumental in getting a diftinguifhable light or. lights on Holy--
head, to prevent as much as poffible fuch fatal loffes as have often-
happened in Canarvon Bay, occafioned principally by the ebb tide

taking fhips on the larboard bow, in St. George’s Channel, when

fteering from Tufker for Holyhead, and which (heers them in--
fenfibly into Carnarvon Bay, if the tide is not properly allowed for.
as before mentioned. .

TuAT a fhip failing againft a tide or current, which takes her
on either bow, 1s the caufe that alters her courfe, muft be evident to-
every one who knows that when a fhip is failing with a leading wind
in a narrow river or channel againft a ftrong tide or current,
it requires nice fteerage right againftthe ftream, to keep herina.
fair way ; for if the ftream is fuffered to take her on tne ftarboard.
bow, fhe will foon fheer upon the larboard fhore ; if on the lar-
boad bow, upon the ftarboard thore, &c. fo that- the fame caufe
will have the fame effect in all narrow feas, or-channels, in pro-

rtion to their breadth. Where the tide or current runs ftrong, it
may be highly neceffary in the night or thick weather, to en-
deavour to fteer right againft the ftream, whilft it runs againft the

* fhip, as circumftances may require, to keep the fhip in mid-chan-

nel, or in a fair way till day-light, oruntil the weather is fo clear
' as




On getting a PILOT on board in bad Weather at SEA.
"% to permit us to fee the danger at a fufficient difftance to run

a crofs the fiream, boldly, for the land, to find the fhip’s real"

fityation ; which may be a means to avoid fuch dangers as above-
mentioned, and to proceed forward with more fafety. Proceeding
in this cautious manner, is efpecially neceflary in St. George’s
Channel, where the tides run fo ftrong, that when a thip happens
‘to enter it, at the firft part of cither flood or ebb, if the land can-
not be feen clear €nough to make proper-remarks, the tide may
make waft alteration in the intended diftance to be sun, as well as
in the courfe; by which people’s judgment is apt to be mifled ;

and they take one place for another ; which has occafioned great.

lofs and damage, to my knowledge..

THEREFQRE after a night’s run in St. George’s Channel, if the
land you happen to fall in with appears dubious, to avoid any bad
confequence that may attend a miftake, no pains thould be fpared
to get a certain knowledge of it. At the clearing up of a fog, I

have been. obliged to fend a boat on fhore to inquire what land it.

was that we found ourfelves fo near to, and was furprized after-
wards to find it was a part of ‘the Ifle of Man; and we fhould not
have known it without this trouble : fuch great alteration does the

different ftate of the atmofphere fometimes make in the appearance:

of land. .

- Now let us-fuppofe a fhip arrived: fafe to where fhe is obliged:
to take in a pilot: if fhe is to be boarded from a floop, {chooner,.

or hoy-rigged veflel, under fail at fea, in bad weather, it may be
dangerous, and is often attended with damage, if not. properly.
managed ; therefore it.deferves notice.

AR

On getting-a PILOT on board in bad Weather at SEA..
H IS is fometimes attended with fo much danger, that the

Pilots belonging to Liverpool, rather than run the rifk of

boarding a (hip from their own flosp, fometimes go no nearer to the

thip than to have a fmall rope thrown to, or veered a ftern, to.
them, which they make faft about the Pilot’s body under his arm--

* pits ; he then goes overboard into the fea, when as near the fhip

as they dare venture, and he is hauled on board the fhip by the.

TOpe..
Z It
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On getting a PILOT on board in bad Weather at SEA.

Tr is a bad and common praice, in many fhips, when'the
Pilot’s veflel has got near them, to lay: the fhip to, with the helm
a lee; and to let her drive with the main ‘or fore- top-fail a-back ;
thinking they may be boarded by the Pilot’s veffel without danger.
But no fenfible pilot, that knows what would be the confequence,
will offer to board at fuch time, whilft the fhip lies to. But if -an

‘unexperienced Pilot boards a thip upon the weather quarter (which

feems much the beft for the purpofe) the thip then heeling to lee-
ward, keeps the yards, mafts and ngging clear from getting en-
tangled Yet it i1s well known from experience,. that i is more
difhicult to board to windward than to leeward ; and that a ftroke
by a wave from a fmall veflel againft a large one, will do much
more damage, than a ftroke by a large veflel againft a fmall one;
becaufe the large veflel refifts, and does not give way to the blow
of the fmall one, which {fmall one would yield and give way to a
ftroke from the large one, in proportion to the difference of their
weight : for which reafon,” a thip thould always-be boarded on the
kee fide; but to do it whilft fthe lies to, is attended with too much
danger to rifk, when the thip has any motion frem the waves ;
for the helm being a lee, the thip may get fternway, and fall
round off from the wind, whilft the Pilot’s veffel is boarding;
which may occafion great damage ; and for want of a ftern rope,
I have known rowing boats, when boarding, get a-thwart the
haufe, and fink at fuch times.

TuEe beft method for this purpofe is, when the Pilot’s veflelis

got near, (but fiill far encugh to windward) for the fhip to fail

right forward, about a point from the wind, with the after-yards
braced fharp up, the main-yard aback out of the way, and fai
enough, efpecially ftay-fails, to keep good head-way upon the
fhip, the more the better, fo that the has only a little lefs way
than the Pilot’s veffel, which may fhoot up under the fhip’s lee
quarter, where a. ftern rope, and one pafled aft from clofe forward,
fhould be ready and thrown to them ; by which they may tow and
fteer their veflel clear from damage under the lee quarter, theltered
by the fhip from the waves; and may watch for a {mooth fea,
and fheer to the fhip, at pleafure, to board the Pilot, and fheer
clear again with the leaft riffc pofiible.

~ SHIPS




O PILOTS.

HIPS fhould have (kilful Pilots, to take care; when among

) dangerous rocks and fhoals, to keep clear of them. A Pilot’s
qualifications theuld, as much as poffible, be every way equal to
the dangers and difficulties that attend his navigation; and he
thould know where the thoals extend to a great diftance ; - where
the channels are narrow, intricate, and fhallow ; and where and
when expofed to dangerous waves, where life, as well as property |
are at ftake. None fhould be admitted to take upon them this
important charge, but fuch as, from experience and prattice, can
give a ready verbal account of the courfe and diftance from one
place to anothér ; the flowing and fetting of the tides; depth of
water, land marks, buoys, beacons, lights, &c. And fhould not
only be feamen enough to work and manage a fhip to the beft ad-
vantage in fine weather, but capable, when in difficult fituations,
to form a right judgment of what is beft to be done for fafety, and
what can reafonably be expected for the people and the fhip to do
on every occafion. . '

THE beft and moft dexterous Pilots for working and managing
thips in crowded, narrow, or dangerous channels, are thofe at
Tinmouth haven ; who, from much pra&ice by having fo many-
large collier fhips to pilot in and out, (as mentioned page 129) are
more expert than any other people that I have feen; and they take
remarkable pains to get the thip fteered to their mind ; they look
out tharp, and cun the helmf{man loud and quick, and make him
anfwer and move the helm as the occafion may require, to coun-
tera@ as much as poffible any motion of the waves that may
make the thip deviate, either way, from her intended track. And
when they turn to windward into the harbour, they likewife ob-
ferve with great attention, and cun quick, to keep the fhip fairly
full, by the wind, with the mainfail fet, to make her more fure of
ftaying, and with good way upon her, to make her work the
better. And when they come to, where there is not room to turn
to windward, they take care to lay her head the right way, brail
up the courfes, and drive to windward with the tide, even where
they have little more room than the thip’s length.

But when or where a Pilot his found defetive in feamanthip,
or capacity to judge and a¢ with fkill and prudence, on difficult
or dangerous occafions, it is certainly the duty of the commander
and proper officers to be upon their guard, and not to give up their
judgment and themfelves implicitly to a Pilot, of whofe conduct

Z2 they
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On PILOTS.

they have no affurance ; which has, to my knowledge, occafioned
great damage and fatal lofles.

“THEREFORE when a Pilot’s capacity is not known, his
behaviour, in management and defign of proceeding, fhould be
noticed ; and he fhould be treated with more or lefs confidence, as
his condu@ feems to deferve. And when it plainly appears that
his condué cannot be depended upon, then felf-prefervation, the
firft law of nature, makes it a cafe of neceflity and point of duty
for the commander to interfere with the Pilot, and to truft to his
condué no farther than is confiftent with fafety. He fhould not
be afraid of that falfe common notion, that if a commander of a
thip interferes in the Pilot’s duty, he makes himfelf anfwerable for
the confequence of the infurers: it is quite otherwife; for the
mnfurers infure the commander’s conduét; therefore, inftead of
being blamed by the infurers, he certainly deferves their thanks for
endeavouring to prevent lofs or damage likely to be ocrafioned by

- the thoughtlefs blundering Pilot who has fallen to his lot ; which

has been my cafe, and we had a very narrow efcape.

BuT -Pilots, like other ranks of men, muft be allowed to have

different capacities and difpofitions ; and according to their praétice
they muft he more or lefs capable of their duty ; confequently,
among the many, there muft be a variety of good, bad, and in-
different. Yet the refpectable character of a Pilot on the whole,
entitles them to be treated with all the regard and encouragement
their ufefulnefs deferves. When a Pilot proves deficient in his
«duty, and a better is not to be had, it is certainly beft to make the
moft of him, and to endeavour, by all poffible means, to help and
advife with him, with temper and candour, what may be thought
beft to be done according to circumftances: and if his {pirits ap-
pear to fail him in a dangerous paffage or fituation, and no remedy
Ieft but to go forward, he fhould then be cheered and encouraged
to keep up his heart, and not to let. fear, nor intoxication with
liquor, get the better of him, which .may be equally of bad con-
fequence. _ o

Bur the moft danger is from thofe inconfiderate and unex-
perienced Pilots, who fuppofe a fhip may be managed and con-
ducted with equal eafe and fafety among fhoals, as their own {mall

veflels to which they have been accuftomed ; therefore, they think .

there is no occafion to wait for the tide, the day-light, or clear

-weather, but 'to pufh forward at-all hazard, though it may be

fuch weather that no lights, marks, buoys, or beacons can be feen,
not

v
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nor dangerous fhoals guarded againft, by a compafs ceurfe, nor by
the lead, at a fufficient diftance to keep clear of them.

I nap the experience of a Pilot of this fort, who wanted to
run in the night amongft the fhoals, when nothing could be feen

for 2 guide to keep clear of them ; therefore I oppofed him till -

day-light ; when it blew frefh, right upon the thore ; with driz-
zling, hazy weather, fo that we could not fee a mile before us : he
prefled me very hard to bear away and fet fail: I reafoned with
him of the danger ; and would not confent till we had a confulta-
tion of the officers. He was told of the great rifk there was in
running upon a lee-fhote in fuch bad weather, and that if we fell
in at any great diftance from a fair way, he was to confider that
the fhip was not to. be worked and managed in little room gnong
fhoals, like the fmall veflel we had taken him from, &c. He
anfwered,; ¢ that the greateft danger was from got running to get
< into fafety when we might ; and that his life was as dear to him
¢ (having a family depending upon it) as any of ours could be to
“¢ us; and that if he could but fee any part of the land, or even
¢¢ the breakers, he could fteer in by them, to get.into fafety.”
By the Pilot’s perfuafion, we bore away for our port; but with
all the neceflary precaution poffible, to guard againft the ap-
prehended dangers above mentioned. We ran betore the wind
under clofe reefed main and fore-top-fails, thinking we fhould be
obliged to.carry them by the wind, if occafion required to make
the thip work, or to keep clear of the lee-thore ; the lower fails
in the brails, being ready to fet -on either tack by the wind ; the
" anchors and cables all clear; all hands at their ftations, looking
fharp out ; and the deep-fea lead going. In fifteen fathom water,
we faw land, and fhoal broken water, near 2 head, which were
fhewn to the Pilot, afking him which way we fhould go now?
He pointed from the danger we were neareft to; but looking the
way he pointed, nothing could be feen but broken raging waves ;
we afked him what was then to be done, being in five fathom
water : I perceived he was overcome with fear, and had nothing
to fay, but left us to fave ourfelves as we could: We then brought
the thip round by the wind, and notwithftanding we were well
manned, were obliged to get the main and fore theet aft, with the
tacks not above two thirds down; by which, under Providence,
and the fhip’s faft failing, we but juft cleared the breakers on the
lee-thore ; which would by all appearance have proved our total
deftrution, if the thip had been left to the condu of the Pilot,
who
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who after this, as it is common with all fuch unthinking men,
went, from a rath confidence, to fuch extreme fearfulnefs, that he
thought we could not poffibly get far enough from the danger we
had fo narrowly elcaped ; fo that when the weather cleared up,
with a fudden change, and a gale of wind right off fhore, that
put us under reefed courfes, we could but juft fee the land from
the maft head. : .

Tuis Pilot’s condu@ ; and the many inftances of damage, and
fatal lofles that have been occafioned by rath, imprudent, and
defective Pilots; prove the neceflity that a commander may be
often under, to interfere with the Pilot; but it fhould always be
done in a calm friendly manner, to advife and afift him in what-"
ever he may feem deficient. It is but reafonable to fuppofe that a
commander fhould know the trim and properties of his fhip from
experience, and what dependence may-be put on her fos failing,
fteering, ftaying, waring, or riding at anchor, &c. as alfo how to
work and manage her on extraordinary occafions, in narrow and
dangerous channels ; and fhould form a better judgment what his
thip and crew can do, than a ftrange Pilot who may be a clever
man, and know his bufinefs as a Pilot very well ; yet, for want of
fuch experience, may be much inferior to the commander in

. working and managing the thip; and when this is the cafe, it

thould be agreed, for the Pilot to thew the way and point out the
dangers, whilft the commander works and manages the fhip to
keep clear of them ; which, in my opinion, may often contribute
greatly to prevent misfortunes. But when a Pilot is known to be
thoroughly qualified to work and manage a fhip as the navigation
requires, then the commander has only to fee that the Pilot’s
orders are obeyed. .

WHEN fhips are going for fhoal flats, bar, or tide harbours,

~-where fafety depends upon the height and time of tide, (which

makes all hints or remarks from obfervations on the tides deferve
{pecial notice) I will venture to give fome obfervations upon them.

R ———————

On Tuae TIDES.

H E tides, and the knowledge of them, are of fuch great
and important advantages to our navigation, and efpccia.lly

. among our many thoals, flats, bar and tide harbours, where it

depends
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depends entirely upon the certainty of the flow and time of the
tide to proceed with fafety, that our utmoft endeavours thould be
ufed to obtain the beft knowledge of the tides that is pofiible, in
all our tide and bar harbours that lic near the fea, by obferving
and remarking the time, and how much they flow on an average,
not only at full and change, but at the quarters of the moon,
. which is the time that the tides are at their greateft deviation from
the mean and common way of reckoning them: which, if made
public, might contribute greatly to come at a more perfe& theory
of the tides, as well as prevent the lofs and damage that may be
occafioned by thips running for our fhoal water harbours at a
wrong time of tide, and being deceived by the old common
method of reckoning the tides; which is very erroncous ; efpe-

cially at the quarters of the moon. Marking the time of flowing,

.at full'and change, always to a point ef the compafs, adds.to the
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uncertainty of a thip from fea finding the time.of high. water, and pamage

which from experience I can fay has occafioned great lofs and dov. by
. running

damage. I was in a #eff India thip, running for a bar harbour in ata
wrong
time of

rudder, and a great deal of the ftern-poft and after part of the tide.

Ireland, by this erroneous rule; when, we beat off our. gripe,

keel, upon the bar; and had feven feet water in the hold, when
we got into the harbour ;- and-were obliged to:run on fthore to pre-
vent finking. At Lsverpool, 1 have obferved fhips coming in, at
neap tides, about the quarters of the moon; when, inftead of
meeting with high water, as expeted by the common way of
reckoning, they have found it about a quarter ebb; fo that for.
want of water enough, they have often ftruck, or come aground,

and lain upon the bar, when. lofs- or great damage has often been.

the confequence.

For thefe reafons, and at the requeft of my: friend'Mr. Fer-
gufon, the Aftronomer, whe with great labour and pains furnithed
me with large {chemes, tables, plans, &c. relating to the tides in
the year 1764, I began, and have continued to make obfervations
on tie time and heights of the tides flowing at the old dock gates,
in Liverpos/, which is about three miles from the mouth of the

river, and the river fo broad-and extenfive, that as a branch of the:

fea, no land floods or frethes have any effect on the heights of the

tides in the river, oppofite to the town ; and where the leaft flow-

of water, that I have obferved in neap tides, was nine feet at the
dock gates, when low water was juft even with the fill of the
gates, from whence are marks in the ftone work, upward, 22 feet

‘ and
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and a half;; from which the heights of the tides are taken ; bat
-although there are no marks below the fill of the gates towards
the river, yet from obfervations made on the whole rifc on fome
tides, I have reafon to conclude, that in moderate weather, in.
proportion as the tides commonly rite above the ninth feet mark.
at the gates, they fall below the fill of the gates; and that the
four feet and a half mark is near the half flood mark, let the rife
be what it will, though it does not agree with half the time of
flowing or ebbing of the tides.

BuT to obferve more exactly the whole rife of one of our mid~
dling tides, I had a board fixed upright at low water in the river,.
marked with fix inch marks, each foot, and high- enough to ob-
ferve by, till the tide reached the dock gates; and then remarked

A mid- the time it flowed to each foot the rife of the whole tide, which
ﬂgl'l?,.%%f was 22 feet and a half, from feven feet below the dock gates, to
ferved.  the 15 feet and a half mark at the gates, in five hours fifty
minutes. The firft half tide rofe in two hours forty minutes; but
the next to high water was three hours ten minutes:. {o that the
firft half tide rofe in fifteen minutes lefs time than the laft ; and it
fell again to the half flood mark in about fifteen minutes lefs time
than it was in rifing. But the flack tide at low and high water,
muft be allowed to account for part of thefe irregularities. It
ebbed the tide before, (as I judge it does moft commonly in mo-
derate weather) fix hours thirty minutes; which, added to the flood,
five hours fifty minutes, makes twlve hour twenty minutes. The
twenty minutes difference in time between thefe two high waters,
agrees with a tide table that is calculated and publifhed here yearly
"by Meflts. Holdens: the benefit of which will be mentioned hereafter.
e o "I map the above tide drawn into a fcheme, dividing the feet
ofthetide. the water rofe and fell, by the minutes of time. The wave of
the tide, as it may be called, formed a curve near the parabolic, or.
the range of 2 bomb fhell (only {pread out at the bottom) as the
firft and laft half foot in flowing took about thirty minutes, varying
by degrees fafter and flower to half tide; when, it flowed the

The tides fafteft, a foot in about ten minutes of time.
fowing THE old method of reckoning the tides, by mean or equal
tomPared difference of time, or the bearing of the moon by the compafs,
tideclock. from full to change, has been found very defeive. I had a tide
clock made, that was planned by Mr. Fergufon, to thew the time
of tide by this rule. I kept the clock going as near as I could do
to folar time; and what proved very remarkable, was, that at the
‘ quarters
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quarters of the moon, when it was really high water by the tide,
the clock commonly fhewed only three quarters flood ; fo that,
from the full and change, to the.quarters of the moon, the time
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Tides
higher

and low@

of high water commonly loft near a quarter of a flood, or above inpropor-

an hour from regular time.

tion to the
moon’s

Many laudible attemps have been made to fix eafy rules to diftance

agree with the deviations abovementioned ; which, it muft be
allowed, would be a great improvement in reckoning the tides:
yet I have learned from experience and obfervation, that, to come
near the truth, nothing lefs will anfwer than calculating the at-
traltive powers of the moon and fun, according to their diftances
and fituations from us ; which makes a great difference, and brings
_on both {pring and reap tides fooner or later, and. alters their

and de
nations:

heights,, as well as the times of high water. Even at full and

change of the moon (the only ftated times) they will vary fifteen
minutes, though all proper allowances may be made of two
minutes of time for every hour the full or change happens to diffes
from the ftated time of high water.

As we move round the fun, and the moon round us, in ellipe
tical orbits ;. and as the moon’s motion is fafter or flower. as the is
nearer or farther from us, (which is reckoned to be about 34,000
miles nearer to.us when in her perigee, than when in her apogee,
and thirteen days and a half in going from one to the other) that
makes the high and low tides- conftantly vary accordingly; and
this feems to me ta make about a fixth part difference in the
height of the tides from what they may flow in common ; which L
reckon to.be about twenty eight feet, the whole flow of our common.
{pring tides, when we have about eighteen feet at the abovemen~
tioned dock gates: but when the moon happens to be in her
gerigce at full or change and great northern declination, then we

ave abeut twenty one feet at the gates. When this happens at the

quarters.of the moon, inftead of twelve feet, as is common at neap-

tides, we: have about fourteen feet at the gates.. And when. it hai)-
pens at equino&tial {pring tides, we have about twenty two feetat the

gates ; and the neap tides are low in proportion, if. the moon hap- When the
pens ta. be in her apogee. And what is very remarkable, that day and
from.about. the tenth of May to the tenth of November, the night tides rua

tides that flow from fix in the evening to fix in the morning, run
the higheft ;: and from the tenth of November to about the.tenth
of May, the day tides run the higheft ; and this difference often-
" .amounts to eighteen inches.

Aa WHEN.

higheft.
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" Whythe  WreN the moon happens to be in her perigee, at the quarters,
and neap it makes high neap tides, as before obferved ; the fpring tided
s following, put up early; and the higheft tide is often on the full
fooner or or change day. But when the moen happens to be in her apogee,
Mter- at the quarters, the following {pring tides are late.in putting up,
and are not at the height till the third or fourth day after the full
or change ; and all the other intermediate tides are influenced in the
fame manner, according to the moon’s diftance and fituation, and
as fhe is going farther from, or coming nearer to us, in her -orbit;
all which deferve notice on many occafions; efpecially when there
may be a doubt of a fhip’s having water enough to ani{wer her
purpofe. . ' -
THE times of the tides flowing, and the progreffive difference
';ﬁfﬁlv’?' of time between one high water and another, are likewife obedient
difference to the laws of the fame powers. For when the moon happens to
e be in her apogee at the full or .change, then her motion in her
g;cw tides orbit is floweft ; fo that for five or fix tides, afterwards, the pro-
SOWE greffive difference of time betwcen one tide and another is only
‘about fifteen minuets, till they lofe about an haur from equal
time ; then they alter nearly to equal progreflive time of twenty
five minutes, each tide, to the quarters, when they flow about
four o’claock, whether the .quarters are long or fhast, almoft as
near a ftated time as they flow about eleven o'clock at full and
change. After the quarters of the moon, the progreffive time of
flowing begins to increafe forty five minutes each tide, till they
Afetch up the loft hour, and come up to equal time about fix tides
before the full ar change; which fix tides only agree near with the
abovementioned tide clock, differing each tide about twenty fivg
minutes till the full .or change, when they begin to make their
deviations again as above defcribed. \
$lolders . BUT the ingenious mathematicians Mefirs. Richard and George
Datics . Holden, from obfervations here, and fome at Brifto/, have formed
for the | a theory and accurate method, whereby they calculate and publith,
deight of yearly tide tables, to fhew not only the fime, but the beight of the
Bowine.® tides flowing at Liverpool old dock gates, which I can fay from
: " experience agree furprizingly near to obfervations. Therefore [
take the liberty to give the principal part of the preface to the
tide table for 1773.
“ A PERFECT theory of the tides, and an accurate method
« of calculating them, has been greatly wanted in every age fince
“¢ pavigation was firlt praifed; and, though induitrioufly fought
. ' ) X (3] afw




OsservaTioNs oN THE TIDES ar LIVERPOOL.

e after, has hitherto baffled the refearches of the moft learned.
¢« And as their theory has hitherto remained defeive, fo their
«¢ methods- of calculation, founded thereupon, have fuceeded ne
s¢ better ;. for, as I am now furnifthed with about 3000 obferva-~
e tions made upon the tides at Lsverpoo/, and 360 at Brifial, with
*« which I can compare my own, and all other methods of cal-
¢ culation, I think I may venture to affert, that all the methods
¢ given us in books of navigation, and all the tide tables inferted
‘¢ in our almanacks, are very frequently fubject to the error of an
¢ hour,. and many times as. much more ; except that of Monfizur
“¢ de la Caille, which yet is often liable to an error of forty minutes,

¢ as any perfon will find who takes the trouble of making a.

¢ fufficient number of obfervations.

¢ INDEED no perfon can expe& it thould be otherwife, who-

¢ confiders that Monfieur de la Caille’s, and all other methods (ex-
« cept that of AMonfieur Caffini, which in truth is no better)

¢¢ depend entirely upon the moon’s age, or her diftance from the:

¢¢ fun ; without reguarding the different diftances of either the fun

« or moon from the earth, their declinations, the latitudes of

¢ places, or any thing elfe that affe@ts the tides.

« THus deficient are all former methods-in computing only the.

¢ times of high water ; as for the heights, the calculation thereof

* has never before been attempted by any one, that I know of;.

«¢ though they are, as I apprehend, equally neceffary ; for of what

‘¢ -advantage can it be to the feaman, to know when the tide, will.
““ be at the higheft, if there will not be, at that time, depth of.

¢« water f{ufficient for his purpofe? Indeed it would be of no more
¢ fervice to know that there would be depth enough of water,
¢ unlefs he knew at the fame time, when to expeétit.. But to

¢ know what height the tide will rife to, and at what time, muft.

¢ contribute greatly to his fecurity: and is it not abfolutely

* requifite, that a tide table fhould inform him of both thefe ? -
¢« Ir any perfon fhould think proper to compare this table with

s his own obfervations, he ought always to fet his watch right im-

¢ mediately before, by fome good fun dial; for thefe calculations

*¢ are made according to folar time.

« Anp if the watch can be thus truly regulated, I doubt not
 but that they will be found to correfpond very nearly with the
¢ obfervations, as this. table is compofed with the fame care and
“ exactnefs as the laft, T having had the affiftance of Mr. Bryan
¢ Waller, through the whole work.

Aaz “ INpEER
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" OBservaTIONs oN THE TIDES aT LIVERPOOL.
«« INDEED it cannot rationally be expe@ed that ary method of

¢ computation can peffectly agree with the tides, becaufe they are

¥ fubje& to various alterations from the wind. Yet notwithftand-
¢ ing all the irregularities caufed thereby, the heights given in the
¢ laft tide table, have agreed with the obfervations (upon an
¢¢ average) within feven inches; and the times within five minutes.”
' GEORGE HOLDEN.

NorwiTasTANDING gales of wind affe@® the tides, I ob-
ferve it is more in height than in time, that they are made to differ
from thefe tide tables; and then an allowance may be judged of
according to the ftrength or velocity of the wind blowing for or
againft the courfe of the flood tide (which here blows from the
fouth weft quarter) and, which we may fuppofe, may increafe the
height of this tide above the theory, about an inch for every mile
of the wind’s velocity above a frefh breeze of about ten miles an
hour ; and may decreafe the height in proportion as the wind
blows from the North Eaft quarter,

So that thefe tide tables muft certainly be of great wutility to all
that are concerned in the time and height of the tides flowing ; and
from their height, may judge of their velocity, which, I reckon,
oppofite to the town, is at the rate of about a mile an hour for
every fathom it flows up and down, and that is about two and a
half at common neap, and about four and 2 half at common fpring
tides ; and there is feven feet more water on the bar of the com-
mon channel, than at the old dock gates, and about twelve feet
water at half tide, at all tides, both neap and {pring tides; fo that
by the tide table, it may be judged when fhips will have water
enough to get into the river, and into the dock with fafety : as alfo
how to birth them according to their draught of water, not only in
the wet docks, but in the graving or repairing docks; which are
of different depths, that they may have water enough to get out
as well as in.  And the tide table is thought to'be of that impor-
tance to our Pilots, that the laws for regulating the Pilots, make
it a penalty of five pounds for a Pilot being without a tide table,
and a watch kept to folar time.

I nore therefore thefe tide tables will- meet with all the en-
couragement, that the author’s ingenuity and labour deferve, to
continue their publication, till time gives them a fair trial how
near their theory agrees with our fhoally, dangerous ports or places,
the fafe navigation of which depends upon knowing the certainty

i of




On Rippling€ or Races that run at the Edge of ftrong Tides 189
of the time and heights of the tides flowing; which may be a The

?
means to recommend fuch tide tables to be tried and ufed in pro- diftance
ion to the advantages that may be experienced from them. ! be at-
M e . . . ended to
But till time brings this about, the only method to judge when the for the
tides will be higher or lower than .common, is, to attend to the leight

moon’s diftance, being near her perigee, or apogee, and declination, firengta
(as before mentioned) which are remarked in the nautical or Sy
White's almanacks ; and thould be in all our navigation books ;
where the flowing of the tides are remarked. We fhould make

an allowance, when a ftorm of wind happens to blow near to or
againft the direGtion of the flood tide ; which I have obferved to

make an alteration of about three feet in the height of the tides, To mke
when I judged the wind to be blowing at the rate of about forty- allowance
five miles an hour. I cannot perceive, as has been imagined, that wind be-
the tides are affeCted when our neighbouring worlds are paffing ;';gif,‘}{ e
"near us on the fame fide of our orbits, as mentioned in page 121 ; the flood
or by the different weight of our atmofphere, as thewn by the "%
barometer. And as I live frontinlz, and but fourteen yards from

the dock- gates abovementioned, (which open with the flood, and

thut at high water) whillt I am able to purfue fuch inquiries,
thould be glad of any direion, rules or hints, that might improve
.obfervations on the tides, to make them. more ufeful to feamen,

Pilots, Mathcmaticians, Aftronomers, or Philofophers.

o~

,

On Ripplings or Races that run at the Edge of ftrong Tides.

HESE waves rife perpendicularly, very quick ; and rum

in a confufed manner, in all direions; and fall with {

fwift a motioA up and down, as make, in fome meafure, temporary
vacuums in the air, that interrupt the natural courfe of the wind ;
which keeps a fhip the longer among thefe tumultuous waves, that
tofs her about with fuch violent, confufed, diftrefsful motions, as
immediately to ftop her way through the water, and prevent the
power and a&ion of the helm; and though there may be a freth of
wind yet make the fails flap to the mafts, the thip does little
more than drive along with the race of the tide. Thefe races,
thercfore fhould, as much as poflible, be avoided, as dangerous ;
efpecially to open veflels ; and as I have experienced, in paffing
one in a fchooner rigged veflel, when we thipped fo much water as
: nearly



On a SHIP at ANCHOR wnaiting for the TIDE..
nearly to fink us before we got through it. But, when a veflel

" muf? pafs them, it is beft to do it with the wind large, to get the

fooner through. I knew a fhip of 300 tons, that fell into one,
off the ifland of Ubant; by which they had their two boats

wathed off the deck, and loft; and which did a great deal of other
material damage. :

Ay
D ————
N

On a SHIP at ANCHOR waiting for the TIDE,.
W HEN a thip lies near fhoals the is to pafs or go over, [

have known great advantages in obferving the fhoals at
low water, and the flowing of the tide by the lead ; and by com-
paring thefe with the fhip’s draught of water, they will help to
form a judgment when a fhip will have water enough.

WHuERE different remarkable objects and marks can be feen
und ‘diftinguithed as the tide flows up to them, and that. may cor-
refpond or compare with the height of water on the "bar or thoal
that the fhip is to go over, they hould be reinarked in the draught.
of the place; as may be feen in the inftrucions at the bettom of
the chart of the bay and harbour of Lrverpoo/; where there are
eight different remarks for that purpofe: but the beft method is,
where diftin& fignals are made by colours, or lights, on fhore.

ANOTHER remark, from obfervation, on the tides, deferves
particular notice here; that although the high and low' water
marks are always varying, yet the half-tide-mark, three hours
before and after high water, is very near the fame, when we have
about twelve feet water over the fhoaleft part of our bar, in a faic
way, in coming to Lrverpool, in neap as well as {pring tides,

S——————— SRS et ——

On Buoys, Land-Marks, and Light-HouI:cs, to aveid Dangers.

: HE real advantages and difadvantages attending thefe im-
. portant objects, cannot be known but by obfervations, to
make fair comparifors and improvements of them.

e e e e o ]
| THE
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H E lighter and cheaper they can be made and laid down,
to anfwer their important %urpofcs, the better. . ‘

T'o begin with the Sfozes to which the buoys are moored. In-
ftead of a large iron bolt, going quite through them, we only fix
Lewifes in them, fuch as are ufed in. hoifting up large ftones for
buildings, run in with lead. The chains, for fake of lightnefs, we
make of a long eye-bolt-link of eighteen inches, and a fhort oval
link of fix inches, alternately. And the buoys, inftead of being
all made in the thape of Can-buoys, with wood battens and long
heavy iron ftraps from the collar acrofs the broad end, (which
makes them ride heavy and deep, and in cafe of any of the hoops,
&c. giving way, the buoy muft be ftripped from end to end) they
are now found to ride much eafier, lighter and more buoyant, by
‘having only a thort ftrong eye-bolt of about eighteen inches long,
through a folid piece of wood, formed like a cone, or conical cap,
'made like a dovetail, to fit exactly a deep chine of nine inchss,
‘made for the purpofe, at the fmall end of the buoy; which is
found fufficiently ftrong, not only to ride with, but to bear
thips getting fou] without injuring them, or their giving way.
And as fhips have been often loft by going on the wrong fide
of buoys, they may be much better diftinguithed from each
other by the fhape of their upper ends, than by different
colours.

THEREFORE, fuppofe it was made a rule in going to all ports,
to have Can-ended-buoys, to be placed on the fardsard hand, and

Cafk-ended-buoys on the larboard hand; which varieties, I can fay-

from experience, may be perceived at a good diftance; not only
from the thape of the buoys, but, the Can-boy, from its broad,
-heavy end, fwims moftly upon its fide ; while the Cafk-ended-
buoy, being fo much narrower and lighter at its upper end, fwims
much more upright and buoyant in the water ; which will dire&
on which hand they ought to be paffed for fafety. -

WE have alfo {mall buoys about three feet long, with fmall
ftones and chains in proportion, {haped as above, called fhifting
buoys; to be laid and fhifted to dangerous fhifting {pits of fand
that come a dry, and as other occafions may require. As to
diftinguifhing buoys by the colours of black and white ; I think
thefe colours are difficult and very uncertain to be perceived in the
different ftates of our air; and white buoys are bad to be feen
among broken waves. From many trials I have made of all the

principal
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192 On LAND-MARKS anp LIGHT-HOUSES.

principal colours, red ig the moft ftriking, and beft to be feen on
Buays, as well as Land-Marks.

P ]

On LAND-MARKS anxp LIGHT-HOUSES.

) T H O S E that are for leading marks to avoid dangers, and te
| be erected near the fea fhore for this importaht purpofe only,
fhould be made to differ as much as poffible in appearance from
other common buildings. And if there are Charts of the place,
their likenefs thould not only be laid down in minature, in their
real fituations, with compafs lines of direction leading to them;
but alfo in large figures, with their heights in. feet, in vacant parts
of the Charts ; that ftrangers may know them, and their intended

purpofe the better; as is done in our Charts. of Lsuerpoo/; and .

where the fronts of the /and-marks, towards the channels, are
painted black, read and white, in large divifions, that they may be
the more furely diftinguithed in the differept ftates of the atmof-
phere and weather. '

e R ————

O~ LIGHT-HOUSES 1n GENERAEL..

‘ S many valuable lives, and great property, often depend

- upon the certainty of feeing thefe lights, at a fufficient and

proper diftance, no pains or expence fhould be fpared to make

them as perfe&t as poflible, to anfwer their defigned purpofe ;

efpecially where there is a fufficient fund allowed to fupport them ;

or where the increafe of trade or fhipping make large profits arife

from them. It well deferves the attention of the public, to get

our light-houfes. improved upon the beft plan, for the greater

fafety ta fhipping, and confequent advantages to. all concerned
therein.

Yucer- It is well known, from reafon as well as experience, that an

ainty of open coal fire light, expofed to all winds and weathers, cannot be

;’igﬂ‘sf" made to burn and fthow a conftant fteady blaze to be feen at a

fufficient diftance with any certainty ; for in ftorms of wind, when

lights are moft wanted, thefe open fires are made to burn furioufly,

and very foom away, fo as to melt the very iron work about the

grate ;




On LicrT-Houses, with O1L LAamrs, and REFLECTORS.

grate ; and in cold weather, when it fnows, hails, or rains hard,
the keepers of the lights, not caring to expofe themfclves to the
bad weather, are apt to neglect the fire till it is too low, and then
throw on a large quantity of coals at once, which darkens the
light for a time, and till the fire burns up again; and in fome
weathers it muft be difficult to make them burn with any bright-
nefs. And when they are inclofed in a glazed clofe light-houfe,
they.are apt to {moke the windows greatly, nor do they afford fo
conftant a blaze as oil lamps, with reflectors behind them, which
we have adopted at Liverpool. )

On Licut-Houses, with O1r Lamps, and REFLECTORS.
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T is well known from experience that our common ftreet advan

lamps, when the oil is good, will burn a long winter’s nizht of

tages of

. . amp
fixteen hours, without any attendance, and confume but very little lignts.

wick ; which plainly proves them the moft certain, conftant, fteady
and uniform lights, that can be ufed in light-houfes, to direct
thipping in their paflage through dangerous and narrow channels,
as at Liverpool; which being fituated in a deep, dangerous bay,
with fhoal fand banks at a great diftance from the fhore (as may
be feen by the Chart) lies open and expofed to the moft current
ftorms of wefterly winds, and to ftrong tides, which raife high and
dangerous waves; and which occafioned many great and fatal lofles
before the year 1763; at which time four light-houfes were
creCed ; two large ones, called the fea lights, leading through the
channel out to, and in from fea, till the two lefler Hoylake lights
are brought in a line that leads into a very good road-ftead to lie
in, till it is a proper time and tide to proceed to Liverpool; as
may be feen by the Chart. The lofles have been very few in com-
parifon to what they were before thefe light-houfes were built ;

which prove their great ufe to the trade of this place for fafety as_ -

well as expedition, in getting out and in by them. They are built Liver-
from twenty five to one hundred and one feet high, as the fitua- puolight-
oulics.

tions and neceflity required; two of them being a great height
above the level of the fea, as the curvature of our globe requires,
according to the rules laid down in feveral of our navigation books,

which fhould always be in proportion to the diftance of the fhoals |

from the light-houfes, which fhould be fo high as to appear and
’ Bb : be

>
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On Licur-Houskes, with O1L LaMps and RerrecToRs.

be feen above the horizon from a fhip’s deck at a fufficient diftance
without the thoals, fo that her fituation may be known by the
lights being open or nearly in a line, cither to run in, or to get and
keep the thip off by them in a fair way, as the occafion of time
and tide may require.

Traese lamps, and refleCtors, as reprefented in plate 10, fig. 1
and 2, are fixed in the /light-room, right fronting the channel, or
line of direction for a fair way, and oppofite the middle of the
window, which is high enough in proportion to the refleor, and
extends in  width, each way, as far as the light can, or may require
to be fcen.

Tuese refle@ors are made, as near as can be, to the parabalic
curve ; thus: draw a fet of parallel lines right a crofs the focus or
cepter line ; mark the focal diftance above the paralle]l lines, and
take an extent from the focal diftance, to each parallel line, one
after the other; with thefe extents, mark each parallel line in its
turn, from the focus or burning point, with dots on each fide of
the focus line, to the extent of the defigned diameter, and make a

" regular fweep from dot to dot, as reprefented in plate 10, fig. 3;

by which method a form may be made, for the curve of a parabolic |

refle@or of any focus or diameter, to have the property, when the

fun’s, or any other ray of light or fire come upon them in lel:
lines they are reﬁc&cdyto, and crofs each othcrga(:: the focus ;P:vx;.:ch.
makes the focus the burning point; and juft the contrary effe®
takes place, when a burning blaze of fire or light is fixed in their.
focus, all the rays of light that fall upon them are refle®ed right.
forward in parallel lines, with more or lefs power in proportion to.
the luftre or brightnefs of the refle@tors, which are illuminated fo
as to look like a blaze as big as the refle@ors themfelves, to people:
in that quarter nearly facing their axes, by the angle of refle@ion
being equal to the angle of incidence.

WE have made, and in ufe here, at Liverpoo/, refle®ors of one,,
two, and three feet focus; and three, five and a half, feven and a half,

- and twelve feet diameter; the three fmalleft being made of tin plates,

foldered together ; and the largeft of wood, covered with plates of
looking glafs, fhaped as reprefented by fig. 1 and 2, plate 10, and fixed
as near as can be to the abovementioned rules: the lamp or ciftern
part is of copper, for the oil and wick behind the refletor, fo that
nothing ftands before the reflector, to intercept the blaze from
a&ing upon it, but the tube that goes throgfh it, with a fpreading
burnung mouth-picce, to fpread the blaze of the lamp parallel to

 [ou the
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the middle of it, juft in the focus or burning point of the refleGor,
as may be feen by the figures abovementioned.

WE have a feeding-can, with oil, to ftand upon the ciftern of
-each lamp, to fupply the confumption of oil, and to keep it near to
the level of the mouth of the lamp, acar which is a little rim, to
prevent any drains of oil along the tube to the refleCtor (as muy be
feen in fig. 2,) which drops from the rim into a dripping pan that
‘ftands below the refle¢tor ; and if the cock of the feeding-can be
turned to run too faft, to prevent an overflow of oil, there is a fmall
hole, and a tube in the ciftern, that lets the oil into a tin can
ftanding below it. The lamps, like the refleCtors, are proportional
in their bignefs, to make a greater or lefs blaze, as the diftance, at
which they are to be feen, requires ; their {preading burning parts
are from three to twelve, and fourteen inches; which makes the
‘blaze the fame breadth, and burns higher or lower, according to the
quality of the oil, on which the goodnefs of the lights greatly
depends. ‘The wick is common cotton thread, {pun for the pur-
pofe of lamps, and wound in lengths t6 fill the mouth of the lamps
about a quarter of an inch thick ; and, as it confumes, there are
long mouth-pincers, adapted to the lengths of the wicks, to haul
out the wicks through the tubes, as the occafion requires: they are
Inuffed with a pair of fheers in one hand, whilft a tin box is held,
with a little water in it, in the other, to receive the fnuflings, and

prevent the danger of fire; and they require to be attended and

trimmed by their keepers, every three hours.

THese light-houfes, conftrutted, kept, and fituated as above-
mentioned, have ftood the teft of a fair trial; and great preference’
and advantages have been allowed them, even by their oppofers ;
for fuch there always will be to new things ; commonly calling
them new whims; till time and trial confirm them ufeful im-
provements ; which thefe are confefled to be by all that have feen
them ; for in a dark clear night, the two fea lights (notwithftand-
ing their height, and the curvature or roundnefs of the fea, as
before mentioned, may be plainly feen when they are in a line
with the horizon, not only flr)om the deck, but from the maft head
of a thip, which gives the advantage to fee which way they are
open, to bring them in a line in good time, either to keep the thip
off, or to run by them in a fair way, as the circumftances of the
time and tide, prudently confidered, may require. ‘

BuT it may be faid, that thefe refletting lights only fuit fuch
places as require them to be feen only from ome quarter of the

Bb 2 , compafs ;
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compafs ; which muft be acknowledged, though two of our lamps
give a blaze twelve and fourteen inches fquare, and there is but
little reflected light above three points of the compafs each way ; but
then, it muft be allowed, that the blaze of the lamps can be feen as

in common with other lights, above bzlf the compafs, clear of ihe.

edge of the reflectors, which will illuminate the atmofphere fronting.
them, fo as to add greatly to the light, even in that fituation.
Light- A LIGHT-HOUSE that may require to be feen abave one half,
houfes re- OF 3-4ths of the compafs, may be fixed, upon this plan, with two.
Juire  or three reflectors; one to face each quarter; and to have the tubes.
feecn  for the lamps from one ciftern; or to ferve a parcel of {mall lamps,.
thor haf With refle@ors of four inch focus, and eleven inch diameter; as.
round.  reprefented in plate 10, fig. 4, §: which may be fet upon thelves.
in rows very near the window ; the upper row neareft ; and thofe
On ;‘::g ' below, a little behind, to prevent thofe below from fmoking thofe
reBedtors. above them: by fuch means the rays of light that would go
towards the land or againft a dead wall, where they are not wanted,.
are refleed forward to add to the light that goes towards the
thipping, for which they are defigned.

BuT where a light-houfe requires to be feen equally from all
quarters quite round the compafs, and lighted with a number of
candles, or common lamps; (as it is known from experience,.
that rays of light pafs and ¢rofs each other freely in all directions,
without any vifible interruption ; (it becomes a difputed point,.
whether refle@ors, would be of any fervice. In my opinion a.
number of thofe hand lamps, with refleGors fet round. upen
fhelves near the windows, as abovementioned, would refle® many.
rays of light in a horizontal dire@ion, clear of the fmoke, that
would fall above and below the windows, and throw more light
through the windows, with, than without the refletors, from an
cqual quantity of lights; but the advantage that would be gained,.
wants to be confirmed by experiment. ¥

THEsE hand lamps and refleCtors were contrived to make night:

zﬁ'}:}'p. fignals by lights, to be fet in the ftaircafe windows of our upper-
feen off, {ea-light-houfe, that fronts towards the town, in cafe of any

pdindif yeffel being perceived in diftrefs in the night, or when it is too.

* Tueae has lately been a Light-houfe ere@ed upon the fmall rocks at the South entrance of.
St. George’s channcl, defigned to be feen all round the compafs ; with the oil ciftern in the center,
that fupplies four refleGors of 5 and a half feet diameter as reprefented figure 1, plate the 1oth,
and has the report of being a good Light-boufc and being fcen all round, though the refleitors
enly front the four quastess.

dark
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dark to fee’ the day fignals, which are reprefented with the light-
houfe, fig. 6, plate 10, as they are printed upon cards to make
them known; and as they have given genperal fatisfaction fince
they have been in ufe, and afford information of a greater number
and variety of different veflels than any other fet of fignals I have
feen, I thought they deferved this notice. Befides thefe public
fignals, feveral merchants have flag ftaffs ere@ed at a little diftance
from the light-houfe ; fo that when their thips appear with their
awn particular fignals, their colours are hoifted on. their flag ftaffs,,
for their information.

THE fituation of this light-houfe is well adapted' to anf{wer all
thefe purpofes, from ftanding fronting the town and docks, at
three miles diftance, upon a iill about 4o yards high above the
level of the fea at high water; which makes it very confpicuous
both from the town and at fea; it being the firft object that ap-
pears on fhore above the horizon, in a fair. direCtion for this.
channel, as may be feen by the chart..

BuT to return to the hand-lamps and refletors, as before-
‘mentioned. I tried one of them with our refle@ors of three feet.
diameter, and one foot focus, made and glafled as reprefented in
fig, 1, 2, but it proved greatly inferior, though it might be feen
at nine or ten miles diftance ; and on trying them with a common
fhop lamp, with equal wicks, and fet in different windows of the
ftair-cafe of the light-houfe that faces the town as abovementioned,
I found the reflected lamp eclipfed the common lamp to fuch a.
degree that I could fee it, without ufing a {py-glafs, at three miles
diftance. Thefe fmall refle@ors. were only beat out of common.
tin ; but if they were improved and made of blown quick filvered
glafs, filver plated copper,. or refleing telefcope metal, as concave
mirrors, and foldered all together with. the lamp in a tin like a
dripping-pan, (as reprefented in fig. 4 and 5) only with the ad-
dition of tin ftays behind the refletors, to keep all together in.
handing them about;. it is a doubt with me, whether a number,,
fet as abovementioned, would. not be preferable to our large.
refleors ; for I have perceived. from. experience, that our large.
refleGors of one foat focus,. and three feet diameter, refle® a
ftronger. light, in. proportion, than our large refle@or. of twelve
feet diameter and three feet focus.. For the quantity of light
received upon any given furface, will decreafe in the fame pro-
portion as the fquare root of the diftance from the luminous body.
is increafed, four, cight, and fixteen times lefs, &c. Thcrgorc

om.
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from all my experience and obfervations, I would recommend
fmall refle@ors OF 11 inches diameter and 4 inch focus, made with
what is now called Mudge’s refleCting telefcope metal, as publithed
in the Philifophical Tranfaltions, December 1777 ; by which I
got one made and compared with one of the fize and focus, in a
nice manner, glaflfed with fix fided quick filver glafs, which the
metal one greatly furpafled in fair trials. Aad thefe two fmall
refle@ors have been in ufe for fome time, at a houfe .built .on the
Point of Linas, on the ifland of Anglfea, for our Liverpaal Pilot’s
ftation, who give a good report of it.
ANoTHER great benefit I thought might rife from thefe hand
Prperi- refle@ors if they were brought to perfe@ion; which was, that
mentof  fingle light-heufes might be dittinguithed one from another, by hav-
tance of ing different numbers of windows illuminated by them; but in ¢rying
TeouEss experiments with two of them, fet in the firft and fecond ftair-
pear 23 cafe windows of the light-houfe already mentioned, fig. 6, they
%% appeared, at three miles diftance, only.as one light, though they
were above ten feet afunder ; and .they required to be fet in the
firft and third windows, which are above nineteen feet afunder, teo
appear as two diftin&t lights, at three miles diftance : which fhews
how much thefe imperfet hand refle®ors illuminated the atmof-.
phere, and how neceflary are experiments before new defigns of
this kind are put in execution.
In light-houfes, where reflectors are defigned to be ufed, and
¢he lights required to be feen at the greateft diftance poflible, ac-
cording to their high and low fituation above the level of the f:a,
the rcﬁc&ors thould be made to ftand with their axes, or centers,
pointing to the horizon ; but where they are only required to be feen
at a fmall diftance to lead over a bar, or through a channel neac
them, then the refletors thould be pointed to the moft neceflary
.or moft dangesous place ; by which means the moft rays of -light
are refleCted to where they are moft wanted. And from ex-
perience we find, that plate ground glafs anfwers much the beft,
both for refleors, and the light-room windows: and the larger
anes, and the lefs wood in the window frames to obftru& the
Wirdows Eght, the better; and the windows that are framed round or
made  circular, as well as the light-houfes, ftand and refit the wind
and with much better than thofe that are made flat by the oftagon or eight
thebet fided form. And to keep light-rooms as cleas of fmoke as poffible,
glats, re- . . .
commend I would recammend a large opening in the centre of the conical
roof, with a nice gover, and a large vane to make it traverfe freely
with




O Tmerovep LAMPS rox REFLECTORS.

with: the wind ; the fpindle. to be fixed to what is called the
dragon, with its point.through a collar into a focket below it: for
to withhold whatever contrivance,. or the beft materials that can
make them moft perfet, as far as their fund which is to fupport
them will afferd, fhould.be looked.upon as an a& of great villainy,
for the reafons given.

Exper1ENCE makes another remark here neceffary; that.
without there is 2 fmall vacuity made in the walls of light-houfes,
for the wet to drain.down,. it will beat through, and rot the wood.

-work.. ‘ ‘

S —————— R ———"

©n Improven. LAMPS ror REFLECTORS.

T is a.plain and obvious fa& with refpe to reflected light, that:
. the ftrength of it muft neceflarily be, in an.exalt proportion to

the brightnefs and intenfity of the luminous body. Since the in-

troduction therefore of what is called the Patent Lamp (which
muft be allowed greatly to exceed all others in this important
point) it is very natural to expe®, that.the utility of our prefent.
lights, which: have hitherto had very happy effe&ts, may be ren~-
dered much more complete, by applying a burner upon the fame.
principle as the Patent Lamp, before the refleCtor, in lieu of that.
made ufe of at prefent.. With this view, feveral experiments have
already been tried, with a metal refleor of eighteen inches dia-
meter ; and thofe. have fuggefted other experiments, which hold
out:ftill more extenfive improvements. We tried the effe® of
fmall lenfes with fmall reflectors, which proved the advantage of.
the principle, but could not get large.lenfes of folid glafs made
here, but got fome blown in the form of a plano convex, like a.
bottle, and filled with ftrong brine to prevent their being broke by
froft, which anfwered the purpofe to magnif{ the light, but the.
heat of: the blaze of the lamp and refletor broke them. .

THESE:
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MRr. ROGER’s. IMPROVEMENTS FOR LicuT-Houses.

On Improved Glafs Refletors and Lamps, with Solid Glafs
Lenfes before them for Light-Houfcs.

: HESE .improvements were brought to Liverpos/ by

Mr. Thomas Rogers, whofe adarefs was ¢ Patentee for
« ftained reflectors, &c.” in London, related the hiflory of his pro-
ceedings to the author as follows.

THE Trinity houfe in Lond.n, very generoufly built a temporary
light-houfe on Black Heath, to try experiments to improve hight-
houfes, and after they had done very laudably, advertifed liberty
to any other people to try experiments for this important purpofe.

Mr. Rogers being in the glafs trade as abovementioned, got
refleGtors blown in 2ne piece of glafs to their form, and by a nevr
method filvered over the convex fiue without quick-filver, made
them very bright good refleCtors, and had what I call a large
circular patent lamp three inches diameter, confequently the wick
nine inches round, ftands at the focus of the refle&or, and before
it a plain convex lens of folid glafs twenty one inches diameter and
five inches and a half thick in the focus, which- makes the light
anfver the principle of the Magic lantern upon an enlarged fcale.

THE firft of tg.is improvement was ordered and put in ufe at
one of the Portland light-houfes, next at the Hill of Hoath near -
Dublin, the report of them feems incredible, and to very great
advantage in hazy and foggy weather. And he is now ‘putting
them up at Waterford light-houfe, and brought one of them here
to Liverpool, and had it tried in three different places to compare
with refleors made with plain pieces of looking glafs which it
furpafled. '

In the laft converfation I had with him, his refle®ors were but
twelve inches diameter, he faid he would get them enlarged to
eighteen inches, then he reckoned he would not lofe one ray of
light from going through his lenfes, which I hope will have a fair
trial at our light-houfes here, where we require the moft perfect
Tights that can poffibly be got made, not only to be feen at the
greateft poffible diftance without our moft extenfive fand banks, to
let thips fee that they are in a fair way, but to diverge to each fide
as much as neceflary, to let them fee when they are out of a fair
way, which is the moft important, for thips in a fair way, are in no
danger in comparifon -with thofe that are out of a fair way, as may
be feen by the charts of our Harbour.

CIRCUMSTANCES




ON RunNNING FOR DANGEROUs TiDE of BAR HARBOURS.

rYIRCUMSTANCES of times and places are fo variable, that
no dire& rule can be laid down for this purpofe ; yet fome-
thing thould be faid to endeavour to. prevent, as much as poffible,
running impradent rifks at improper times; which has to my
knowledge occafioned great damage, and many total and fatal loffes.
---When. both. time and tide prove favourable to a fhip’s fituation, .
it is then a point of duty, and highly commendabls, to pufh for--
ward with all poffible expedition to get into port.
"BuT when cither the time, or the tide proves unfavourable to a.
thip’s fituation, then it is the duty of the commander. to be upon:
his guard, and to ac with prudent caution, as the occafion. may

require ; and to confider and confult what.ought to be done; and.

not- to be perfuaded even by a pilot to run at an. improper time of
tide, or in the night, or when it rains, fnows, hails, or in hazy
or foggy weather, when. it is well known that neither lights nor-
any other obje&s can be feen' at.a fufficient diftance to keep clear.
of dangers; and where the lead, nor. compafs courfe,. cannot. be:
depended upon for guides. At fuch times and under. fuch cir--
cumftances, and. efpecially when the. waves run dangeroufly high.
upon the fhoals, the utmoft- endeavours thould be ufed. to keep
clear of them till a favourable. time and tide offer, to get into.
fafety ; and nothing but ta fave a.thip from finking, or.foundering,,
in deep water, (hould be a fufficient reafon for. running farther.
among dangers than there is a profpet of fafety,. whilft there is.
any poffibility to keep off from them..

Ox RunNING FOR LiverrooL AT IMPROPER TIMEsS:.

- HE want of fuch prudent precautions and endeavours, as:
laft mentioned, has occafioned great damage, and many;
fatal loffés, inm attempting-at improper times to get into the port of.

Liverpool ; where the dangers are {o many-and great, as to require:

not only a proper time of tide, but clear weather and day-light, .
to proceed with a common chance for fafety.. Yet fuch has been.
the imprudence and folly of Pilots and commanders of fhips, .as to.
run for our dangerous crooked bar channels, when no guides could
be feen, and no compafs-courfe nor the lead could be relied
on; by which they have loft their fhips and lives. And fome
fatal lofles have been occafioned by fubverting the very advan-

Cc tageous
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tageoufly defigned ufe of our light-houfes, which are to thew thips
the way into Hoylake---a good road-ftead---to wait for a fuitable
time and tide to get through the dangerous channels into the river,
or to get and keep a thip in a fair way, to be ready to proceed
through the dangerous parts of the channels, as the circumftances
of the wind, time, and the tide flowing but a little after day-light,
may require.

BuT the great abufe and ill ufe made of thefe lights, have been,
in running in by the two fea lights, with gales of wind right upon
the fthore in the night ; and, inftead of running into Hoylake by the
two Hoylake lights, as abovementioned, they have attempted to run
through our dangerous Rock channel, where the veflel has been beat
all to pieces, and nothing but the floating wreck has made known the

Recom. Msfortune,---no people being faved to tell the melancholy tale---

mended  Which might have been avoided by running into Hoylake, or keep-

tiapro- ing off, under fail, to windward of the fand banks, till the next

per ttiidc ‘day’s tide ; as a Pilot of oné of thefe unfortunate veffels was ad-

ofer. . vifed to do (when they boarded him) and which fhould be the
practice of all thips trading to the port of Lrverpoo/, whilft it is
pofiible to be done. Itis certainly better in a gale of wind to keep
a fhip under fail to windward, though it may be troublefome, than
to rifk riding upon a lee thore to wait for a proper time and tide ;
and efpccially at the S. E. buoy of Hoyle, where the fhips lie
openly expofed to fuch high waves from the fea, as often to break
the cables th .t have been long foreign voyages; but if they hold,
it prevents their heaving a head againft the flood ; and to fave tide,
it is very common to cutor {lip their cables, and run arifk in caft-
ing and getting the fhip fairly under way at fuch times in fo little
room, without anchors to bring them up, as the occafion after-
wards may require; which has often been the caufe of great
damage, and always a certain expence and rifk in getting the
anchors again. _

ALL pofiible pains fhould likewife be taken by obferving very

To ob- nicely the marks on fhore, (as mentioned in the inftructions of the
{Tgﬁ,:l:} chart) to hit the proper time of tide according to the fthips draught
;hetgge of water ; for when the waves run high, there may be as much
marks on danger in running too early, as too late, of the tide: for when
thore. | the tide falls faft, a thip foon ceafes from ftriking hard ; but which
Danger of fhe continues to do all the time it fows, and may be drove out of
running  the beft of the channel; for if a fhip ftrikes till fhe lofes her:

too foon

tide.  head way through the water, fhe is then left in a manner entirely
te
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%o the power of the tide, wind, and waves, which may prove of
fatal confequence at fuch times, by driving her quite out of the
channel as the water flows, ‘as we have fandbanks detached from
the main, which have very little water upon them at common
tides; fo that a fhip ftands but little chance of beating over them,
or the people of getting to the main, to fave their lives, if they
are obliged to quut. her.

In the fineft weather and fmooth water, it requires great care ..,
to obferve and manage fo as to fall in with the fhoal parts of againtt
thefe channels at the proper time of tide, and to have a breeze of %t
wind to command the thip and keep her in a fair way and from
being carried by the crofs tides, that run over the fands, through
the fwatches, and falfe deeps, out of the proper channels, in fpite
ef a boat towing a head, without a breeze. It is therefore too
dangerous to attempt pafling the channels in-a calm.. But wherea
ealm or bafling winds are likely to happen when pafling them,

Boats to tow, or the anchor ready to let go, fhould be made as-
ready as pofiible, to. prevent the thip being carried on.fhore by.
thefe crofs tides; which has often happened, and lofs and great
damage been the confequence, by. the tide wathing the fand from.
under her more in one place than another, that occafions her ftrain-
ing and. docs much more damage than.if the thip laid on firm

round.. . .
8 WHAT I think farther deferves particular notice on thefe oc- on-
cafions, is this; I have feen many inftances of thips, by running ground-
too early in the tide, having come a.ground upon a:fand. bank, fand bank"
with the flood tide running very ftrong over it; when, they have Jher the
let go the anchor to prevent the fhip driving farther on; and, runs:
though they have veered out a long fcope of cable, have been Srors.
much deceived in their expectation to bring the fthip round. with
her head upon the tidé to ride her; becaufe, fhe drawing moft
water aft, it hangs her by the ftern.on the ground, nearly end on.
to the tide; fo that the anchor feldom holds- to bring her more
than broadfide to the tide ; which increafes the ftrain, to bring the
anchor home ; fo that fhe fwings and lies with her ftern, rearly.
end on to the tide, as at firft; and drives farther and farther on:
with the flood as the anchor comes home, . which may prove. of.
bad confequence in many fit-ations. Therefore I have often
thought that this might be prevented, by putting a {pring or two
upon the cable, with a rolling hitch, &c. to have two parts, one
on cach quarter, fo as to ride the thip by the ftern, till the tide.

Cc 2 flows -
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A hint to

ON LETTER oF Marque SHIPS AND PRrRiVATEERS.
flows fufficient to give room to {wing clear of the ground ; and, as

ride a thip the fituation may require to fheer or caft her ftern towards the

by the
ftern,

. On fogs.

deepeft water, by flacking or letting the {pring go on the fide
defigned to caft her, to lay the ftrain on the {pring, and the helm
on the other quarter, taking care that the cable is.clear of the heel;
by which means a fthip may be {wung, -or ride by the ftern, clear
of the ground, -till their is water to fwing her, or till the tide is

.done, as the occafion may require.

I uave known fhips get a ground, and receive great damage,
by being catched in the narrow and fhoal parts of channels in a
fog ; and as fogs are.only low clouds, or.moift denfe vapours near
the furface of the carth, I have heard of inftances, where, by
going to .the maft head, they have got fight .of objects for their
.guide, when nothing was to .be feen from the decks; and I ce-
fommcnd this .expedient, as warth a trial, when there is occafion
or it.

Having faidfo .much on the Confirution and Management of
Ve[fels, in general ; I think it may be of fome ufe if I add a few
.obfervations on the conducting of them in time of #ar, fo as
beft to provide for their fecurity, and the annoyance of the Enemy.

O~ LeTTER oF Marque SHIPS AND PRIVATEERS.

i H IS is a bufinefs that has, and, moft likely, always will
be purfued in this kingdom, in time of war with other
trading nations. Ships, as well as armies, are well known to be
more ar lefs powerful, according.to their force, in proportion as
the people are difciplined and exercifed in their duty. I have
known our people vaftly at a lofs, both in privateers and merchants
thips when a war has happened after a long peace. In the firft
part of the war of 1739, I was in an Eaff India fhip of 32 guns;
and a letter of marque fhip in the Famaica trade; where our great
guns and fmall arms were never exercifed, becaufe none on board
either thip, knew how it was to be done ; which might have been
the occafion of the lofs of ourfelves and thips, if we had happened
to have fallen in and engaged with difciplined fhips of equal force, .
which, it muft be allowed, have greatly the advantage over thips
whofe crews are not difciplined; for even the more daring and
brave they are, the fooner they are liable to fall into confufion é
ang




On Fitting out Letter of Marque SHIPS and Privateers.

and which our people are moft liable to, from being in general
too ecager to fight, and regardlefs of dangeérs from fuperior dif-
cipline or force, or any other difadvantages that may attend their
fituation. This proves the neceffity that fome inftructions thould
be attempted for our letter of marque thips and privateers, to pre-
vent, as much as poffible, their fuffering from their own ex-
traordinary courage and bravery alone. Therefore, from the ex-
perience of two wars, I fhall endeavour to point out what I think
may be of fome fervice in the beginning of a war, to fit them the
better to attack an enemy; or, being attacked, to defend them-
felves in the courfe of a voyage, or on a cruife againft the enemy.

But I muft own this is a tafk much more fit for thofe gentle-
men who have had the experience of the late brave attions and
improved difcipline of our incomparable Royal Navy. AndasI
never had that advantage, I hope my defeéts will be thought the
more excufable. -

—ﬂ—-
On Fitting out Letter of Marque Ships and Privateers.

AFETY, as well as fuccefs, in my opinion, depends greatly

on the manner thefe fhips are fitted out. Trading fhips
defigned more for defence than offence, I would recommend to be
made to look as big, powerful, and warlike as poffible, in order to
intimidate ; but- privateers the contrary, to look as little and de-
fencelefs, and conceal their power, as much as poffible, till there
is a real occafion for it; and then as fuddenly as poffible to make
it known, to give the greater furprife; which I can fay from ex-
perience may often give great advantages.

As to the fize and number of great guns; the dimenfions,
ftrength, and properties of the fhip, (as mentioned from page 30
to 37) fhould point out what the will be able to bear without
being too crank for a failing and a fighting thip ; and though it
mutft be allowed that the advantages in a fea fight are greatly in
favour of the heavieft thot; yet the many ftorms a thip may have
to contend with, in a winter’s paffage, or a cruife in a turbulent
ocean where the great guns may be often rendered an ufelefs and
dangerous incumbrance, by the waves running fo high, that no-
thing but {fmall arms can be ufed againft the enemy, fo a fhip

. "~ fhould
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fhould not be over-crowded, or over-burdencd with too heavy
cannon.

-—-‘“—‘ ~

On IMPROVING GREAT GuNns AND CARRIAGES.

N order to remedy thofe great difadvantages which I have ex-
perienced in the difficulty and great delay of getting our com-
mon guns mounted on common carriages, and pointed to my mind
on the obje@s aimed at, not only in merchant’s thips, but on batteries
on fhore with the King’s guns and carriages at Liverpoo/, where L
had the command, (as reprefented plate 11. fig. 6.) I recom-
mended to have our great guns caft with an oval knob on the top
of the muzzle, with a fcore filed on it, and another on the breech, -
exactly parallel with the bore of the gun, fo as to make one dire@®
fight to the obje& aimed at (as reprefented fig. 7, plate 11.) and
mounted on, what I call, a fwivel carriage; which is not anly a
great advantage to a fhip in carrying her great guns with more eafe
and fafety than the comnion carriage, but to the men in exercifing
and fighting them ; which I fhall endeavour to prove from reafon
and experience. "
. Ovur late improvement, in the metal, cafting, and bering ef
ﬁ:ﬂ?s’,‘;‘l iron cannon, makes me recommend that they may be made thort,
cat with and as light of metal as poffible to bear a fufficient proof; which:
an oval . . . . .
knobon NOt only gives proportional fafety and eafe to a thip, in the times
theirmuz- ghovementioned, but they are managed and fought with greater
commend fafety, eafe, and expedition, and will do fufficient exccution at the
«d. thort diftance the bravery of our people makes it neceffary to fight
our fhips to the greateft advantage. *

= D —————————————

On THE CommoN GUN CARRIAGE.

REAT guns, mounted on thefe carriages to be ready at fea

in time of war, are commonly carried cither run out of the

ports, or kept houfed, with their muzzles againft the thip’s fide at
the upper parts -of the ports, as reprefented by one in letter D,
plate 9, but which is delineated in 2 much more mafterly manner
in




ON THE MeTHOD oF CARRYING Lower Drcx Guns.

in Falconer's Marine Ditionary (which came ‘out a good while
after my plates where ftruck off.) In this 7th plate, the guns are
reprefented, both run out, and ftowed as laft mentioned, fig. 19,
with the muzzle againft the fide of the fhip above the port; and
he very judicioufly remiarks, in the fecuring the guns, to hook the
tackles fo that a fecond breeching may be added, lathed and
bowfed as tight as poffible, to prevent the guns from breaking
loofe, which may be productive of dangerous confequences: and
this by report has fo often happened in our Royal Navy, that it
was conjectured, that the Victory, a firft rate thip of war, was

loft by it. ‘Therefore this method of carrying great guns deferves

more particular notice.
———— R ———

ON THE MeTHOD oF CARRYING Lower Deck Guns.

I MEAN on this occafion to fpeak principally from the experience
of only one fhip, that had only been three voyages to the Eaf
Indies, when fhe was fitted out firft to cruife three months off the
Weftern Iflands. We carried thirty-two guns, and eight of them
twelve pounders on the lower deck, houfed as laft mentioned, witk
their muzzles againft the thip’s fide above the ports, which, when
the waves run high, did fo work the fhip, to fuch dangerous
degrees, that for the fafety of the whole, we were obliged at
different times to put thefe guns down into the hold, and to leave
our ftation and run for fafety to a port, to get our leaks ftopped.
NoTwiTHSTANDING this method is general, in all large fhips
of war that carry lower deck guns; yet I appeal to reafon, and all
who have obferved or confidered, what occafions thefe guns to
make fo much noife, and fetch fo much way in and out; for as
the fhip rolls, works, and labours at fea, as has been mentioned,
fo muft thefe guns be an additional power according to their
weight and number added to the weight above them, of matfts,
yards, rigging and fails, all which combine with high waves to
ftrain and make the fhips fides bend, and fetch the more way, as
the rolls, and efpecially in that part made weak by the tier of lower
deck ports, a little above the water’s edge, where thefe guns are
fecured in the manner abovementioned by their breechings at the
lower part of the ports, and their muzzles to the fide above the

ports, which part muft naturally bend and give more way wh;n
' ' the
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the thip rolls, than the lower part of the ports, where the breech-
Thecaule jnos are made faft (as may be feen by the figures abavementioned):
deck guns by which it muft appear evident to reafon, that of this tier of
breaking guns, in every violent low roll the thip makes, thofe on the lower
lee fide (as it may be called) muft move altogether, and prefs their
muzzles with great power againft this lec fide fo as. to ftrain it
outwards, and to flack the takles and breechings greatly, when at
the fame time the weather, or upper fide, bends in proportion
againft the muzzles of the weather guns, to force them inwards
farther than the ftretching and ftraining of the breechings can,
with fafety, be expe@ed to allow ; fo that I rather wonder that
they do not break loofe oftener, efpecially in old, weak, labourfome
fhips, and that, more frequently in three deck fhips than in two
deckers, becaufe they have fo much more weight and two tier of
guns above them, to ftrain and work the thip the more, in pro-

portion, at the lower deck ports, as abovementioned..

ON CARrRRrYING THE GUNS RruUN. ovUT.

Y this method it muft be allowed, that they are carried with
more eafe and fafety from the damage and danger above-
mentioned, fecured only with their two takles, that confines the
breaft of. the carriage clofe to the fide at the fill of the port, where
the ftraining of the fhip can have little effe@ between that and the
deck, fo as to make the guns fetch any way worth notice. But
their projecting fo far without board, expofes them at all times,
and to all wcagxers 5 and each gun muft have, what is called, a half
port ; which are both troublefome and comberfome ; and the gun
ports muft be kept hauled up, which makes what may be called a
rough and incumbered outfide, and which in fmall and deep loaded
fhips, when carrying a ftiff fail upon a wind, are plunged into the
fea, and ftops water to leeward, whilft thofe to windward hold
wind; which muft naturally be a great hinderance to a fhip failing
upon a wind, and be liable to wet the charge in the guns. There-
fore to remedy thefe defets, and other inconveniences that attend
the great guns being mounted on the common carriage, is the
reafon why I take the liberty to fpeak in commendation of a fair

trial to be made of fwivel carriages for great guns.
' THIS




On the Advantages of SwiverL CARRIAGES for great Guns.

T H IS carriage muft be allowed to be fome what more com- -

. plex than the common one, becaufe it confifts of two parts:
the carriage part, with the iron work for the gun, takles, and
breechings, as in commen with other carriages; and the fole of
the carriage, on which it {wivels or turns, as occafion requires,
as reprefented by the figures E and F, plate 9. We had a fet of
them made for the Liverpoo/ Privateer’s guns, that carried twelve
pound fhot. The fole parts, as reprefented by the figure F, were
made about three inches thick, with iron axes, and lignum vite
fix inch trucks; fo that the gun fhould be juft fwivelled about
‘over them on the thort bolt, figure g, that was drove upwards with
a {quare head below, that had holes in the corners for four nails,
and a fquare plate above, a little rounding upwards, with holes at
the corners, fitting the bolt, and let in, even with the fole; at the
inner part of which is fixed a dove-tail plate, with an eye for the
train takle, and two iron palls that turn in grooves, in and out,
with the direGtion of the fole on the ends of the eye bolts, exaitly
to confine the gun and carriage in a ftraight direction with the fole,
as. thewn: by the figure 6, in the train part of the fole.

THE carriage part E, was made,. as in commeon without the
carriages, to fit the fize of the gun, and, when upen the fole, the
_ height of the port; and, to unite it to the fole part, a three inch
plank was fixed right under the trunnions of the gun, with the
four bolts of the trunnion irons clinched through it, even with the
wood, and likewife faftened to the crofs breaft-piece of the car-
riage, with a hole and two fquare plates, one above and another
below in the middle, as reprefented figure 4, at E, jufl to fit and
turii eafily round the centre bolt in the fole figure 5, where a.
double forelock goes through the upper end to fecure together the
fole and carriage part. At the inner or train parst, is fixed an inch.
plank, faftened with the eye-bolts, for the gun takles, clinched
through it, for the bed and quoin of the gun to reft upon ; and all
this lower part of the carriage, as well as the upper part of the fole,.
was made as plain and fmooth as poflible; and the ftrefs or friction.
lay chiefly on the two iron plates under the body of the piece ; fo-
that when the two palls were turned back, the guns could be eafily
fwivelled round by hand, any way the occafion required.

THE circumftance of thefe fwivel carriages carrying the guns
with more convenience, eafe, and fafety to the thip than the cem-
mon carriage, muft be allowed to deferve fome notice and atten-
tion ;_for on a winter’s cruife or paflage in a turbulent ocean, there

may
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On the Difadvantages of the Commofi Guns and Carriages.

may be more danger from the violence of the waves to be con-
tended with, than from the enemies fthips; and the guns mounted
on thefe carriages, after exercife or action, -at the word of com-
mand to houfe and fecure the guns, are fwivelled round upon the
foles fore and aft, with their muzzles forward ; then the takles are
hooked to the two eye-bolts "at the train of the fole, which is
bowfed with the gun clofe to the fide, .and there fecured by hook-
ing the takles to the eye and ring-bolts, of the carriage part, and
to thofe in the fide where the takle-falls are expended in lathings
round and about the guns; by which they may be fecured and
ftowed fnug, and the moft out of the way that is poffible, either
on the upper or lower deck, clofe to the fhip’s fide, without
prefling hard againtt it; all their weight, within board, refting on
the ends of the beams and the lodging and hanging knees, -where
the decks and the fhip’s fides are {trongeft «to fupport and carry
.them, not only with more eafe and fafety, but it aftords more room
within board to work and manage the thip, than when they are
carricd run out, and gives the advantage of keeping all the ports
clofe fhut to keep the guns dry in {mall or deep loaded thips, and
conceals them till it is necefiary to thew them, and avoids all the
other difadvantages that have been mentioned to attend their being
«carried conftantly run out. Thefe reafoms, .and other advantages
that I have experienced to attend the {wivel carriages, I hope will
be thought fufficient to recommend .them for the purpofe of
<carrying the guns with more eafe and fafety to the thip, than the
common carriage,- either on the upper or lower deck ; where the

- difference is reprefented by the two guns in figure D, plate g.

And in order to bring into practice what I call the improved gun
and carriage, I got a fmall cannon caft with an oval knob on the
top of the muzzle, .as .mentioned page 191, with a fmall hole in
the cafcabel, and a fmall iron crow, fitted to it, and mounted on 2
Awivel carriage, as reprefented figure 7, plate 11.

‘On the Difadvantages of the Common Guns and Carriages.

COMPARATIVE difference can only be known by fair

trials in practice, either in exercife or action, when orders
cannot be heard, and muft be gived by figns made by hand to get
the common carriage and gan pointed to the object aimed at, as
: reprefented




Improved Gun and CARRIAGE above the Common ones.

reprefented fig. 6, plate 11; where the captain of the gun is
farft obliged to ftoop low, to look along the fide fights, and then
to make motions with his hands to his help mates, who with their
hand-fpikes, raife or fall the metal to the level of the obje&. He
then looks along the top fights, and taps with his hand on the fide
of the carriage for the men to breech the gun fore and aft, till he
can get it in a ftraight direion to the object; which is often long
and tedious ; for the men-are liable to breech the gun two far, or
not far enough, which tires his patience, efpecially when he hears
other guns fired Jong before his, and makes him make the fignal

to fire, though wide of the. enemy, rather than be thought fo-

much behind the others, who may, to fhew thémfelves britk, be

induced to fire at random, if not ftnély attended to by their.

officers, who cannot attend every gun ; by which our ammunition
is expended to no purpafe. And when the fituation of the enemy
requires the gun to be pointed as much forward or aft as the port

will allow.; (as reprefented figure C, plate g) it may be perceived .
how the common gun and carriage will recoil a great way from the .
port, and efpecially if the lee guns and the thip’s heel occafion .
time and trouble to get it-oppofite to the port-again, where the men .
are expofed to the enemies fmall fhot all the time of charging the :
gun again, as may be perceived by the common gun and carriage :
as reprefented fig. D, plate 9. And neither the fide nor top fights -
of thefe guns point diret to the ‘objet aimed at; for from the -

muzzle being fo much fmaller than the breech, the fide fights

oint wide of the obje®, and the top ones below it, even at a.
point blank diftance; which increafes the perplexity and the:

difficulty to hit it.

On the Advantages of the Improved Gun and Carriage, above the :

Common ones. . :

O make 2 fair comparifon of the great advantages of thefe
guns and carriages above the common ones, as laft men-

tioned.---In the Lsverpool Privateer, our fpare carriages were of

the common fort ; and at a favourable opportunity, when going to
exercife our great guns, I ordered, and one of them mounted

on a2 common carriage nearly a-midfhips; and to make a fair trial -

of the difference, had it exercifed with the fame number of men
Dd2 as
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Improved Gux and CARRIAGE, above the Common ones.

as we ufed to do with the other guns, and gave the word of com«
mand proportionally flower than ufual, and as this gun required,
till the people had got expert in working it ; then had an empty

. cafk put out for this and the fwivel gun to be pointed at, and

ordered them to go through all the motions of charging and firing
as falt as they could, pointed at the cafk ; and the difference of
time, obferved by my officers and myfelf, between the ‘gun on
the {wivel carriage, and that on the common carriage, in difcharg-
ing, was five times of the fwivel gun for three of that of the

“common carriage ; and the men at the common carriage were fo

greatly tired with their hard labour, in proportion to thofe at the
fwivel carriage next them, that they begged to have their gun
mounted on the fwivel carriage, which was done.

In adtion they have likewife greatly the advantage, not only of
being fired fo much oftener, but with more eafe and certainty to
do execution; for when the gun is run out, the captain of the gun
himfelf can put the crow in the cafcable, and put his fhoulder
under it ; and by looking along the top fight,. that is parallel to
the bore, and by twifting his body, can {wivel the carriage and
point the gun dire& to the obje@ ; and, with his'hands at liberty,
can fix the bed and quoin to keeg it there (as reprefented figure 7,
plate 11.) then holding up is right hand for his help mates to give
the match or fire iron, he gets up and pulls out the crow with his
left hand, and fires the gun himfelf at the moft favourable inftant
to do execution ; as may be perceived by comparing it to figure 6,

- and what has been faid on this occafion. And when the fituation
- of the enemy requires the guns to be pointed as much forward or

aft as the ports will allow (as reprefented plate g, figure C) it may
be perceived that the fole of the {wivel carriage ftands in a direGion
right in and out; fo that when the guns are fired, they recoil right

- back oppofite to the part, and the gun is fwivelled with its muzzle

forward, where it may be charged agajn by the people, fheltered
from any fmall fhot that may be fired in at the port, and which
the common carriages are expofed to, as reprefented figure D,
late 9. ' '

P BU?I‘ it muft he acknowledged, that thefe fwivel carriages
require a little extraordinary trouble to keep the upper part of the
foles clean, and greafed a little at times, to make the guns fwivel
eafily upon them. As it is common to hear objetions againft new~
things, the only one I have heard againft thefe, is, that they
would not ftand a long and contefted fight; which I owa we had

not
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not the trial of, having learned from experience, that to make the
conteft fhort in our favour, was to get {o near the enemy that our
people could not wel mifs their object. But as the takles and
breechings are all upon the carriage part, I could not perceive,
from all my experience, that they would not bear as long firing as
the common carriage ; for the centre bolt, &c. has nothing to
move but the weight of the fole. After this I was induced to
think this carriage worthy the notice of the managers of our Royal
WNavy, therefore I got a nice model with a gilt gun, &c. made,
and a friend to prefent it to Lord A4n/on, then at the head of the
Admiralty ; and I was ready to give a report of it: but my well
meant endeavours were difregarded, for I never heard or faw any
thing of my gun or carriage afterwards.

ON FORTIFYING THE @ARTER-DECK.

- THATEVER may contribute to fhelter and fave the people,
: muft be allowed to deferve notice. Various methods and
things have been tried for this purpofe. I was in a thip that had
bags of ox hair, that was faid would refift even cannon fhot;
but in fighting with a French frigate, I faw one of her fhot go
through eighteen inch of hair, through the middle of an eighteen
inch maft, and a long way over our fhip afterwards ; which proves
no fence can be made about a fhip againft cannon thot; but againft
fmall and mufket thot, a fence may be made many ways.
HoweveRr this fence or breaft work may be made to thelter the
cople from {mall fhot, in common they are no more than breaft
igh, fo that the muflketeers can fire fairly over them upon the
enemy. But from experience in fighting, I have obferved among
-new fighting men, there will always be fomething to thew that
natural inftin& of felf prefervation; and in order to keep their
heads under fhelter of the breaft work from the enemies fhot,
they fire their mufkets at random up into the air. Seeing this, and
to prevent the bad effet of fuch examples in fighting, I have
made a feigned lunge at a man’s breaft with my drawn fword,
and have been obliged to threaten death to any man that fhould
fhow fuch a bad example; though it muft be allowed to be only a
failing, and not a fault among new undifciplined landfmen, firft
coming to action, who at fecing a man thot through the head

above
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above the breaft work, may fhow a little fear, but by practice may
prove brave afterwards.

THEREFORE to remedy this defe® which I perceived in fight-
ing the fmall arms ; in fitting out a privateer afterwards, we had
a rail, as in common, breaft high on each fide the quarter deck ;
and on the rails were fixed light iron crutches, with the arms
about a foot fquare, and a thoulder to keep the bottom of the
crutches about fix inches above the reils, and thin boards about fix
inches broad, aid upon the bottom of the crutches ; and netting,
with large {quare mefhes, were formed juft to hold a hammock
with its bedding longways ; and from the gunnel to the rail was
boarded up on each fide of the ftanchions, and filled up with rope
fhakings, cork (havings, &c. which are found fufficient proof
againft mufket ball ; which made fo ready and good a fence for the
quarter deck mufketeers, that the moft timarous could. point his
piece with the utmoft confidence between the rail and the nétting,
and fire right upon the enemy, by having his head, as well as his
body, under fuch fecure fhelter.

For the fame reafons in clearing and preparing the fhip for
fighting, I ufed to make the forecaftle and top men, lath the ham-
mocks, to fhelter them, horizontally on the outfide of the fore
and top-matft fhrouds, clofe to one another, breaft-high, and then
a fingle hammock above, leaving a little vacancy to point and fire
their mufkets through ; which guards that tender and moft im-
portant feat.of knowledge, the head, as well as the other parts of
the body which it governs, from the enemies fmall. thot.

o

ON CARRYING SwiveL Guns 1IN THE Tops.

HE high fituation of thefe guns promifes a great advantage
to do great execution in clofe fighting ; but I bhave learned
from experience, that there is not room in a fmall fhip’s top to
fight thefe guns without great danger of fire, and blowing up the

ammunition cheft, which we had once the misfortune to do, and.

which killed one of our top-men: For which reafons, and the
great weight and incumbrance of them and their ammunition at fo
great a height, makes me recommend mufkets only to be carried
in the tops of fmall thips, as they can be pointed and fired in all
dirc&tions as occafion may require, and are fo eafily and readily

. charged,
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charged, that they are to be pref:ered to all combined pieces, called
organs, &c. which are alfo under the difadvantage of taking up
glqre’ time in proportion to the mufket, in charging them after

ring. .

bR R ——

Ox Tug POWDER anp SHOT. )

S the execution of the fhot to conquer an enemy d::pcnds
entirely on the goodnefs and ftrength of the powder, which
differs fo much, that the greateft care and caution is abfolutely
neceflary- to guard againft being cheated in the quality of the
wder. I have experienced fome that looked very fine and good,
made for the ufe, or rather thameful abufe, of the A4frican trade,
that inftead of firing fhot with f{ufficient velocity, it would hardly
fire itfelf, but fpend itfelf in phizzing one phiz after another out
at the touch hole, and took up fo much time in burning, that it
.could not be ufed as priming for great guns.

Tuis bafe practice of making fo very weak powder, fhould by
fome means be put a ﬁog to; becaufe it not only hurts the
merchant adventurer, but the intention of government in giving fo
large a bounty on exportation for the enconragement of the trade of
making good gun-powder. Therefore it fhould be either under
the infpection of proper affay mafters, or examined by proper
methods to try its ftrength ; for I can fay from experience, that,
the common fmall piftol powder provers, that drive a circular
graduated plate round, do not anfwer the purpofe, for they will
differ greatly with the fame powder.

THEREFORE I would recommend for this purpofe of trying
powder, to have a gun of a half pound fhot, fixed in a convenient . prove
place, mounted firm on a good' block or bed, elevated exactly at the pow-
fortyfive degrees; and the powder to be tried, by an ounce charge, 4"
how far it will throw the half pound fhot without any wad ; and
fo in proportion for every foot or yard’s diftance under or over a
ftandard diftance, that might be fixed by government powder, to
afcertain its ftrength and value under or over proof, according to
the different trade or purpofe it is defigned for, as well as for pri-
vateers or letter of marque fhips, which fhould be of equal good-
nefs with that for the Royal Navy. Then, I reckon a quarter of .
the weight of the fhot, would be fufficient charge of powder for

great
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ON PriMING GREAT GuNs wiTH GuN PowbDEeRr.

great guns; and which we had confirmed by fair trials of many
actual experiments for the purpofe, with a twelve pounder and
a three pound charge of powder; for when we added to it, it
encreafed the recoil of the gun and the refiftance of the air to the
fhot in proportion, fo that it made but little difference in the
extent of the range. _

Or fhot ; the firft and principal, both for quantity and quality,
is the round iron cannon ball, becaufe it will go and penetrate
farther, and with a greater velocity, than any other, to do execu-
tion, when engaging with a fuperior force ; but when come to a
clofe fight with a fhip of inferior force, expeting to make her 2
prize, then the endeavours thould be not to deftroy the thip, if it
can poffibly be avoided, but to diftrefs them to make fubmiffion ;
therefore fome fuitable hot, that will anfwer that purpofe beft,,

“fhould be provided. And I would recomend round tin cafes (to

fit the bore of the guns) filled with mufket ball ; and fquare bar
iron, cut about fourteen inches long, tied in bundles with rope-
yarns juft to fit the guns; or caft iron bars about the fame length,
a {quare one about an inch diameter in the middle, and four others.
quartering, rounded on the outfide to fit: the bore of the guns,
when tied with rope-yarns.

ON PrimMING GREAT Guxs wiTH GuN PowBER.

H IS method is not only very long and tedious in. praice;.
but very uncertain to get the guns fired in good time, fo as
t0 hit the obje aimed at; and is very dangerous from the fcat-
tered powder on the decks, which makes a train and takes fire
from the fparks of the gun match falling on the decks, that has
often been, and always is liable to eccafion thofe dreadful ex-

. plofions that deftroy both memr and fhips, by which I have had my

crew greatly hurt. And other great difadvantages attend it; for
if the guns are not fired direétly after being primed, it foon grows.
hard in the touch-hole, and renders the gun ufelefs till it can be
cleared. Thefe important reafons induced me to endeavour to
bring into practice the method of priming our great guns with
Quick Match.

THIS



‘On Miking and Firing Great Guns with Quick-Match.

TH IS Quick-Match is made of white worfted yarn, in length
three or four feet, and two or three threads thick, fo as it
qmay be eafily thruft double through the touch-holes, about an
dnch into the cartridge, by flat prickers, made forked at the <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>