General Principles of Working a Ship
The New Practical Navigator (1814)

A ship is acted upon principally by the rudder and sails. When the rudder is fore-and-aft,
that is, on a line with thedel, the vater runs by it, and it has ndeft upon the shig’d-
rection. When it is changed from a right line to one side or the,dtieemater striles
against it, and forces the stern in an opposite directioniristance, if the helm is put to

the starboard, the rudder is put fe line of the kel, to port. This sends the sterftof

the starboard, and, of course, the ship turning on her centreviafghar head goes in an
opposite direction, to port. If the helm is put to port, thverse will follow, and the shis

head will turn of her course to starboard. Therefore the helmvisya put in the oppo-

site direction from, that in which the shsgead is to be mad.

Moving the rudder from a right line has thdéeet of deadening the shgivay more or
less, according as it is put at a greater or less angle witleghe Aship should therefore
be so balanced by her sails that a slight change of her helm may answer the purpose.

If a vessel is going astern, and the rudder is turnedah the line of the &el, the vater
striking aginst the back of the ruddgushes the sternfain the same direction in which
the rudder is turned.df instance, if sternay is on herand the helm is put to the star
board, the rudder turns to port, thater forces the stern in the same direction, and the
ship’s head goes 6éfto the starboard. Therefore, when steagws on a, gssel, put the
helm in the same direction in which the head is to be tuned.

A current or tide running astern, that is, when the shipad is tward it, will have the
same dect on the rudder as if the ship were going ahead; and when it ruresdoitv
will be the same as though the ship were going astern.

It will now be well to shev how the sails act upon a ship, with reference to her centre of
rotation. Suppose asgsel to be rigged with three sails, one in the dodwart, one at the
centre, and the third at the after part, and her left or larboard side to be presented to the
wind, which we will suppose to be abeam, or at right angles withetble Ik the head sall

only were set, the ffct would be that the wind euld send the essel a little ahead and

off to the starboard on her centre of rotation, so as to bring her stedy sbaind to the

wind. If the after sail only were set, thessel wuld shoot ahead a little, her sterouid

go of to the starboard and her head come up into the wind. If only the centre sail were
set, the déct would be the same as if all three of the sails were set, andalid go

ahead in a straight line. Sarfwe havesupposed the sails to be set full, that is, with their
tacks forvard and their sheets aft. If thevere all set aback, theessel wuld go astern
nearly if the rudder weredpt steadyin a gdraight line. If the head sail only is set and
aback, she will go astern and round upon her axis, with her head from the wind, much
quicker than if full. So, if the after sail alone were, set and aback, sb&lwo astern,

and her head auld come suddenly into the wind.

These principles of the wind acting upon the sails, and #terwpon the ruddesre the
foundation of the whole science obrking a ship. In lage \essels the sails are numer

ous, lut they may all be reduced to three classes, viz., head sails, or those which are for
ward of the centre of gwaty or rotation, hging a tendengto snd the shig head of

from the wind, after sails, or those abaft the centre, of rotation, and which send the stern
off and the head t@ard the wind; and last]ycentre sails, which act equally on each side

the centre of rotation, and do not turn the shighef course one &y or the otherThese
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classes of sails, if set aback, tend to stop the headwd send the ship astern, and also
to turn her df her course in the same direction as when set futlwith more rapidity
The further a sail is from centre of rotation, the greater is its tepdesend the ship &f
from the line of her &el. Accordinglya jib is the strongest head sail, and a spartke
strongest after salil.

The centre of rotation is not necessarily at the centre of the ship. On the ¢@strasy

sels are nw built, it may not be much abaft that part of the deck to which the main tack is
boarded. Br the main breadth, or dead-flat, being there, the greatast wall also be
there, and of course the principal weight of thegeashould centre there, as being the
strongest part.Therefore the centre of rotation will depend upon propevagje. If the

ship is much by the stern, the centre of rotation will be carried aft, and if by the head, it
will be carried forvard. The cause of this is, that when loadedrdby the stern, her after
sails hae hut little effect to mwe her stern aginst the vater and a \ery slight action up-

on the forvard sails will send her headf b leevard, as she is there light and high in the
air. Accordingly to keep her in a straight line, the press of sail is required to be further
aft, or, in other words, the centre of rotation is further aft. If a ship is loadedhday the
head, the opposite results falloand more head and less after sail is necessary

A ship should be so sieed, and hee her sails so trimmed, that she may be balanced as
much as possible, and not be obliged to carry her helm méicheofine of her kel,
which tends to deaden heayIf a ship is staved in her best sailing trim, and it is found,
when on a wind, that her head tends to wiadly obliging her to carry a strong weather
helm, it maybe remedied by taking in some after sail, or adding head sail. So, if-she car
ries a lee helm, that is, if her head tends to flyroim the wind, it is remedied by taking

in head or adding after sail. Sometimes a ship is made to carry a weather helrimgy ha
too much head sail set alofoif-if she lies much wer on a wind, the square sails foexd

have a endenyg to press her donwards and raise her proportionally abaft, so that she
meets great resistance, from thatev to leard under her bes, while her stern, being
light, is easily carried &fwhich, of course, requires her to carry a weather helm.

The general rules, then, for turning a ship are these: to bring her head to the wind, put the
helm to leavard, and bring the wind to act as much as possible on the after sails, and as
little as possible on the head sails. This may be done without taking saigrby letting

go the head sheets, so that those sails may lose their wind, and by pointing the head yards
to the wind, so as toelep the head sails shaking. At the same tisepkthe after sails

full, and flatten in the spaek sheet; grif this is not sufcient, the after sails may be
braced aback, which will send the sterhaofd the head to windsvd. Butas this mak&s

back sails of them, and tends to send #&sel astern, there should be either head or cen-
tre sails enough filled to counteract this aeek headay upon herOn the other hand,

to turn the head 6from the wind, put the helm to windwnd, shver the after sails, and
flatten in the head sheets. Brace the head yards aback if necesisgrgareful not to let

her lose headay if it can be woided.

The \essel may be assistedry much in going dfor coming to, by setting or taking in
the jib and sparde; which, if the latter is fitted with brails, are easily handled.
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TACKING

Have the ship so suited with sails that she may steer herself as nearly as possible, and
come to with a small helm.d€p her a good full, so that she mayehgdenty of headwy.

Ready, about! Send all hands to their stations. The chief mate and oneotwmore of

the best men, according to the size of tleesel, on the forecastle, toomk the head
sheets and lvdines and the fore tack; twor more good men (one usually a petfycef,

or an older and trusty seaman) torlwthe main tack and ldine. The second mate sees

the lee fore and main braces clear and ready for letting go, and stands by to let go the lee
main braces, which may all be belayed to one pin. Put one hand to let go the weather
cross-jack braces, and others to haul in tovéeg; the cook wrks the fore sheet, and the
stavard the main; station one or more at the spargheet and guys; and the rest at the
weather main braces.

Ease the helm aen gradually;Helm's a-lee and let go the jibsheet and fore-sheets. As
soon as the wind is parallel with the yardswbhg directly upon the leaches of the
square sails, so that all is shakifgjse tacks and sheets! and let go the fore and main
tacks and main sheetedéping the fore and main Wtine fast. As soon as her head is
within a point or a point and a half of the wirMainsail haul! let go the lee main and
weather cross-jack braces, and swing the after yards round. While she is head to the wind,
and the after sails are becalmed by the head sails, get the mainwachkrb sheet aft,
and right your helm, using it afteands as her coming to alfing off requires. As soon
as she passes the direction of the wind, shift your jib sheetshe stays, and when the
after sails ta& full, or when she brings the wind four points on the other, laod you are
sure of paying dfsufficiently, Let go and haul! brace round the head yards briskigwn
fore tack and aft the sheet, brace sharp up and haul yalineés out, and trim den
your head sheets.

It is best to haul the mainsail just before you get the wind right ahead, for then the wind,
striking the weather leaches of the after sails, forces them round almost without the
braces, and you will va@ ime to brace up and get your tackntoand sheet aft, when

she has payedfadn the other side.

If she flls off too rapidly while swinging your head yards, so as to bring the wind abeam
or abaft,Vast bracing! Ease dfhead sheets and put your helm a-lee; and as she comes
up, meet her and brace sharp up. If, on the other hand (as sometimes happersseligh v
which carry a strong weather helm), she does albtoff after the after sails tak be
careful not to haul your head yards until she is fully round; and if she should fly up into
the wind, let go the main sheet, and, if necesdagyl up the spardr and shier the
cross-jack yardslin staying, be careful to right your helm before she loses readw

To TACK WITHOUT FORE-REACHING

As in a narray channel, when you are afraid tedp head-ay. If she comes sloly up to
windward, haul den the jib and get your spamkboom well ower to windward. As you
raise tacks and sheets, let go the lee, fore topsail brace, being careful to braaie ap ag
soon as she tek aback. Also, hoist the jib, and trimwdg if necessaryas on as she
takes on the other side.
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TACKING AGAINST A HEAVY HEAD SEA

You ae under short sail, there is a igdead sea, and you doubt whether she will stay
against it. Haul davn the fore topmast staysail, easevddhe helm, and raise fore sheet.
When within about a point of the wirsdgye, let go main tack and sheet, lee braces and
after bavlines, andMainsail haul! If she loses her hea@wy at this time, shift your helm.

As soon as she brings the wind on the other, ldoe will fall off rapidly by reason of her
sternvay, therefore shift your helm agn to meet herand Let go and haul! at once.
Brace about the head yardsit lkeep the weather braces in, to moderate &léng off.

When she gets heady right the helm, and as she comes up to the wind, brace up and
haul aft.

TACKING BY HAULING OFF ALL

This can be done only in a smooth sea, with a lightkimg breeze, a smaressel and
strong crev. Man all the braces. Let her come up head to the wind,ahdfffon the
other tack, shifting the helm if shathers sternay. When you get the wind about &v
points on the other g Haul off all! let go all the braces andwlines and swing all the
yards at once. Right the helm, board tacks and haul aft sheets, brace up and haul out.

ToTRIM THE YARDSWHEN CLOSE-HAULED

In smooth vater with a little breeze, brace thewer yards sharp up, and trim the upper
each a trifle in abaft the one bwlat. If you have a petty stif breeze, brace the
topsailyard in about half a point more than thedoyard, and the topdjant-yard half a
point more than the topsailyard, and so &rnyou have a $rong breeze and a topping sea,
and especially if reduced to short sail, brace in yowetoyards a little, and the others
proportionally This will prevent the \essel going dfbodily to leavard; and if she
labours healy, the play of the masteuld otherwise carryveay the braces and sheets, or
spring the yards.

MISSING STAY S

If after getting head to the wind she comes to a stand agidsb® &ll off before you

have hauled your maiyard, flatten in your jibsheets, board foretack, and haul aft
foresheet; also easef gpanlersheet, or brail up the spamkif necessaryWhen she is

full again, trim the jib and spaeksheets, and when she has veged suficient headway,

try it again. If, after coming head to the wind, and after the afteryards are swung, she
loses headay and refuses to go round, omghes to &ll off on the same tack on which

ship was before, and you W& sifted the helm without &ct, haul up the mainsail and
spanler, square the after yards, shift your helmaamga-lee, so as to assist her aflifg

off, and brace round the head yards so as to box hekoghe &lls on her former tack,
brace up the after yards, brace round the head yards, sharp up all, board tacks, haul out
and hard aft.

WEARING

Haul up the mainsail and spaatkput the helm up, and, as she godslmface in the after

yards. If there is a light breeze, the rule is &gk the mizzentopsail lifting and the
maintopsail full. This will keep suicient headwy on herand at the same time enable
her to &ll off. But if you have a gpod breeze and she goetfafst, keep both the main and
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mizzentopsails lifting. As she goes round, bringing the wind on her quarter and aft,
follow the wind with your after yards,eleping the mizzentopsail lifting, and the main
either lifting or full, as is best. After aessel hasallen of much, the less heady she

has the betteprovided she has enough torgirer steerage. When youveathe wind aft,
raise foretack and sheet, square the headyards, and aukit® jib As se brings the
wind on the other quartdorace up sharp the after yards, haul out the sgraatkd set the
mainsail. As she comes to on the other tack, brace up the headypmgkthe sails
full, board foretack and aft the sheet, hoist the jib, and meet her with the helm.

To WEAR UNDER COURSES

Square the crossjack-yards, easktld mainbwline and tack, and haul up the mainsail.
Ease dfthe mainsheet, and haul up the leecland the lintlines and leachlines. Square
the mailyards and put the helm a-weathés dhe falls of, let go the fore beline, ease

off the foresheet, and brace in the f@@. When she gets before the wind, board the fore
and maintacks on the other side, and haul aft the mainsheétdp the weather braces
in. As she comes to on the other side, ease the helm, twn tlee foresheet, brace up
and haul out.

To WEAR UNDER A MAINSAIL

Vessels lying-to under this sail generally wear by hoisting the foretopmast staysail, or
some other head sail. If this cannot be done, brace the crossjack-yards to the wind, and, if
necessarysend deovn the mizzentopmast and the crossjack-yard. Brace the headyards
full. Take an opportunity when she has heaalgyand will fall off, to put the helm up.

Ease dfthe mainsheet, and, as sh#d off, brace in the mayard a little. When the wind

is abaft the beam, raise the maintack. When she is dead before it, get the other maintack
down as &r as possible; and when she has the wind on the other geaseethe helm,

haul aft the sheet, and brace up.

To WEAR UNDER BARE POLES

Some essels, which are well dm by the stern, will wear in this situation, by merely
pointing the after yards to the wind, or sendingvdothe mizzentopmast and the
crossjack-yard, and filling the headyardst kessels in good trim will not do thisoT
assist the @ssel, eer a good scope of \waer out of the lee-quartewith a kuoy, or
something for a stop-ater atached to the endAs the ship sags bfo leavard, the luoy

will be to windward, and will tend to bring the stern round to the wind. When she is
before it, haul the hveser aboard.

BOX-HAULING

Put the helm dan, light up the headsheets and slack the leebraces, to deadeay.h&s w

she comes to the wind, raise tacks and sheets, and haul up the mainsail aad Apank
soon as she comes head to the wind and loses herdeaduare the afteryards, brace

the headyards sharp aback, and flatten in the headsheets. The helm, beingnptat do
bring her up, will nav pay her of, as she has steriawy on. As she goesfpkeep the after

sails lifting, and square in the headyards. As soon as the sails on the foremmdst gi
headvay, shift the helm. When she meets the wind on the other quarter haaltte jib,

hard out the spaek set the mainsail, and brace the after yards sharp up. As she comes to
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on the other tack, brace up the headyards, meet her with the helm.
BOX-HAULING SHORT

(sometimes called wearing short round) Haul up the mainsail and spankput the helm

hard a-weathesquare the afteryards, brace the headyards sharp aback, and flatten in the
head sheets. As shatgers sternay, shift the helm. After this, proceed as in box-hauling

by the former method. The first mode is preferable when you wish to stop dyeadw

soon as possible; as assel under gooday will range ahead some distance after the
sails are thran flat aback. Fev merchant essels are strongly enough manned to
perform thesewmlutions; ut they are often of service, as théurn a \essel round quiak

on her heel, and will stop her from fore-reaching when near in-shore or when close
aboard anotheressel.

CLUB-HAULING

This method of going about is resorted to when on a lee shore, anestigt @an neither
be tacled nor box-hauledCock-bill you lee-anchomet a havser on it for a spring, and
lead it to the lee-quarter; range your cable, and unshackle it abaft the wirtdidhssa-

lee! andRaise tacks and sheets! as for going in stays. The moment she loses hagdw
let go the anchor andlainsail haul! As soon as the anchor brings her head to the wind,
let the chain cable go, holding on to the spring; and when the after saifsltakast of

or cut the spring, anldet go and haul!

DRIFTING IN A TIDE-WAY

As a \essel is deeper aft than fawl, her stern will abays tend to drift &ster than her

head. If the current is setting out of @erior harbour and the wind the oppositeaw, or

only partly across the current, you magr out by tacking from shore to shore; or you
may let her drift out, broadside to the current; k@eping her head to the current by
sufficient sail, you may let her drift out stern first; @stly you may club her den. If

the wind is partly across the current, cast to wiadlvIf you work dovn by tacking, and

the wind is at all across the current, be careful of the lee shore, and stay in season, since,
if you miss stays, you may not be able teesgourself by wearing or box-hauling, as you
might on the weather shore. If the channelasywarrov, or there are manvessels at
anchor the safest @y is to bring her head to the current, brace the yards full, eey k

only sail enough to ge her steerage, that you may sheer from side, to side. If there is
room enough, you will drift more rapidly by bringing her broadside to the current,
keeping the topsails shaking, and counteract the force of the current upon the stern by
having the spandr full and the helm a-lee.o¥ can at antime shoot her ahead, back her
astern, or bring her head to the current, by filling the headyards, taking in thersgashk
setting the jib; filling the after yards, taking in the jib, and setting the spanok by
bracing all aback.

BACKING AND FILLING IN A TIDE-WAY

Counterbrace your yards as in lying-to, and driftwdo broadside to the current. Fill
awgy and shoot ahead, or tlwoall aback and force her astern, as occasion may require.
When you approach the shore on either sidevidlyatill she gets sidicient headwy, and

put her in stays or wear her round.
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CLUBBING IN A TIDE-WAY

Drift down with your anchor under your foot, W&ag in or paying out on your cable as

you wish to present a broadside to the current. This method is it troublesome and
dangerous one and rarely resorted to. An anchor will seldom drag clear through the whole
operation.

LYING-TO

The best single sail to lie-to undés generally thought to be a close-reefed maintopsail.
The fore or the main spencer (sails which are useg much nw instead of main and
mizzen staysails) may be used toaatage, according as a ship requires sail more before
or abaft the centre of griy. If a ship will bear more than one sall, it is thought best to
separate the pressure. Then set the fore and main spencers; or (if she carries staysails
instead) the main and mizzen staysail;ibshe is easier under lofty sail, the fore and
main topsails close-reefed. A close-reefed maintop-sail, with thwesr ktorm staysails;

or, with the two gpencers, foretopmast staysail, and reefed spaiskonsidered a good
arrangement for lying-to. If the foretopmast staysail and balance reefecesgankbe
added to the tar dose-reefed topsails, she wilk&p some @y, will go less to leward,

and can be easilyave round.Close-reefed topsails are used much move fioo lying-to

than the courses. As ships arevrauilt, with the centre of graty farther forvard, and

the foremast stepped more aft,thll lie-to under head sail better than forme®pme
vessels, which are well e by the stern, will lie-to under a reefed foresail, as this tends
to press her den forward; whereas, if she has much after sail, sbaldvhae dl the
lateral resistance of theater aft, and wuld come up to the wind. In carrying most head
or after sail, you must be determined by trim of thesel, her tendeyp¢o come to or go

off, and as to whether the sail you use will act as a lifting oy sail.

A topsail has an adwtage ver a encer or lwer staysail for lying-to, since it steadies
the ship betterand counteracts the hgaweather roll, which aessel will give uinder lav
and small fore-and-aft sails.

SCUDDING

The most appneed sail for scudding is the closereefed maintopsail, with a reefed foresail.
The course alone might get becalmed under the lee of a high sea, aedstlelasing

her way, would be @ertaken by the sea from aft; whereas the topsail willags give her

way enough and lift herThe foresail is of use in case she should be brought by the lee.
Many officers recommend that the fore topmast staysail, or fore storm staysail, should
always be set in scudding, to pay hef dfshe should broach-to, and with the sheets
hauled flat aft.

It has been thought that with the wind quartering and ayhsea, a gssel is more under
command with a close-reefed foretopsail and maintopmast staydael. foretopmast
staysail may also be hoisted. If the ship flielsaoid gets by the lee, the foretopsail is
soon braced about, and, with the maintopmast staysail sheet shifted to the other side, the
headvay is not lost.
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ToHEAVE-TO AFTER SCUDDING

Secure eerything about decks, andatch a smooth time. Suppose her to be scudding
under a close-reefed maintopsail and reefed foresail; haul up the foresail, put the helm
down, brace up the after yards, and set the mizzen staysail. As she comes-to, set the main
staysail, meet her with the helm, brace up the head-yards, and set the fore or foretopmast
staysail.

If your vessel labours much, ease the lee braces and the halyardsetitirey may
work fairly aloft, and let her hee denty of helm, to come-to analf off freely with the
sea. The helmsman will often let the wheel fly tof leavard, taking care to meet her
easily and in season. The sails should be so arranged as to require little of the rudder

TAKEN ABACK

It will frequently happen, when sailing close-hauled, especially in light winds, from a
shift of wind, from its dyingwaay, or from inattention, that the ship will come up into the
wind, shaking the square sails f@md. In this case, it will often be $afent to put the

helm hard up, flatten in the head sheets, or haul their bights to anddand haul up the
spanler. If this will not recwer her, and she continues to come-to, box hdr Bhaise fore

tack and sheet, haul up the spam&nd mainsail, brace the head-yards aback, haul the jib
sheets to windard and haul out the leewlnes. When the after sails filLet go and

haul! This manoeuvre of boxing can only be, performed in good weather and light winds
as it usually gies a \essel sternay.

If the wind has got round upon the othembend it is too late for box-hauling, square the
yards fore and aft,deping your helm so as to pay hef wfder sternay; and, as the
sails fill, keep the after yards shaking, and haul up the gpaard mainsail, squaring the
head-yards, and shifting your helm as shthgrs headay.

CHAPPELLING

This operation is performed when, instead or coming-to, you aen takack in light
winds. Put the helm up, if she has heagwaul up the mainsail and spakand square

the after yards. Shift the helm as slahgrs sternay, and when the after sails fill, and

she @thers headaw, shift your helm agin. Whenshe brings the wind aft, brace up the
after yards, get the main tackvdo and sheet aft, and haul out the sgards soon as it

will take. The head braces are not touched,tbe yards remain braced as before. The
former mode of wearing, by squaring the head-yards when the after sails are full, has
great adantages wer chappelling, as theessel will go dffaster when the wind is abeam

and abaft, and will come-to quiekwhen the wind gets on the other side.

BROACHING-TO

This is when a &ssel is scudding, and comes up into the wind and gets abarckuch

an accident, the foretopmast staysail is set, which will act adsail,0$o that by &eping

the helm up, with the maintopsail (if set) braced into the wind, she will geagah
without getting sternay. If the close-reefed foretopsail is carried instead of the main, it
can be easily filled.
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BROUGHT BY THE LEE

This is when a@ssel is scudding with the wind quartering, aadts foff so as to bring the
wind on the other side, laying the sails aback. This is momdyliko occur than
broaching-to, especially in a hgasea. Suppose thessel to be scudding under a close-
reefed maintopsail and reefed foresail, with the wind on her larboard q&hedalls of
suddenly and brings the wind on the starboard qudaygng all aback. Put your helm
hard a-starboard, raise fore tack and sheet, and fill the foresadjrshithe maintopsail.
When she brings the wind aftag, meet her with the helm, and trim the yards for her
course.

ON BEAM-ENDS

A vessel is usually thven upon her beam-ends by a sudden squall takingvhen under

a press of sail, and shifting the ballast. She must be righted, if possible, without cutting
away the masts. &1, beside sacrificing them, the object can seldom be accomplished in
that way, if the ballast and cgo have difted. Carry a haser from the lee-quartewith

spars and other good stomters bent to it. As the ship drifts well toweed, the havser

will bring her stern to the wind;ub it may not cast her on the other side. If a spring can
be got upon the haser from the lee lva and hauled upon, and the steasfflet go, this

will bring the wind to act upon the flat part of the deck and pay her steranof assist

the spring, when the sails may be trimmed to help her in righting. If she can be brought
head to the wind, and the sails beetalaback, she may cast on the other tack. When there
is anchoring ground, the practice is to let go the lee anglioch may tak the sails
aback and cast hérhen the ballast and cgr way be righted.

If there is no anchoring ground, assel may still bedpt head to the wind, by paying a
chain cable out of the leeuae-hole; or by bending a\waer to a lage sparwhich may
be lept broadside to by a span, to the centre of which thedrais bent. The same
operation may be applied to assel verset, and is preferable to wearing by avber
Make fast the haser forvard to the lee e, carry the other end aft to windwd and
bend it to the spalnd launch the sparverboard. By this means, or by letting go an
anchor though there be no bottom to be reachedss® may often be recmed.



