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P R E F A C E .  

ac HE ELEMENTS A N D  PRACTICE OF RIGGING, 
SEAMANSHIP,  A N D  NAVAL TACTICS,” a work 

in two volumes quarto, was lait year preknted to t k  

public. 
The re-publication of it, in a fmaller form and in fin& 

volumes, each containing one fubjen, has been called for 
from the proprietor,, by a large portion of the naval world, 

as an obje€t of peculiar convenience and advantage to them. 
In compliance, therefore, with that wik,  the prefent trea- 
tire on SEAMANSHIP is now announced. 

T h e  working of h ips  depends on principles of mathe- 
matical form and origin: but the early authors who de- 
veloped it fcientifically have been found too abfirufe for 
general ufe; and of this deicription were the Pere Hofie 
and M. Bouguer. They afforded materials, however, that 

form the bafis of that theory which was afterwards produced 
by M. Bourdt de Villehuct, the truth and utility of which 
have k e n  confirmed by experience. This latter gentleman 

A 2  has 



i V  P P E F A C E. 

has treated the laws of motion in fluids, with regard to 
hips, and the effeas of the different fails and rudder, in 
a manner equally correa and more accellible to general com- 
prehenlion. But he has, in the humble opinion of the edi- 
tor, performed a more effential fervice to maritime nations, 
by hewing the rxa& correfpondence of praaice with the- 
ory, the one accompanying the other, as the rule and its 
example : by which not only is the truth of this fcience eita- 
bliihed, but nautical itudents are led on to argue from 
effea to caufe, and to make themfelves mailers of that upon 
principle, which elk they could know only from praaice. 

In the prefent volume, therefore, will be found a more 
correa tranflation of M. Bourdt’s work, named Le M a n ~ u -  
vrier, and a large colleAion of praQical direaions for the 
management of ihips, in calm or fiorm, in harbour or oa 
the ocean. 

c 0 N- 



C O N T E N T S .  
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EXPLANATION of the termruled in reamanhip - -  TIE T H I O R Y  or W O R K I N G  s n i p s  

Of the motion which a hody communicates, when it  itrikes a furface 
Of the aftiun which water or wind have, by their preEure, on furfacer 
Of  the centre of gravity - - 
Of the centre of rotation - - -  
Of the aQion of a fail on a hip ,  when it  is not perpendicular to her length 
Of the moft advantagcous angk of the fails, with the keel and the wind - 
Remarks on railing by the wind 

A tabk of the Ltuation of the fails, to run with the greatefi velocity 
Of the fails which are before the centre of gravity 
Of the eEc& of thc fore-and-aft fails which are before the centre of gavi ty  
Of the e&& of the fore-rail, fore-topfail, fore-topgallant fail, and fpritfail, 

- - 

Of the joint forces which a& upon a h i p  when laiiing - I -  - 
- 

in their different htuations - - 
Of the fails which arc abaft the centre of gravity - - -  
Of the effcR of the fore-and-aft fails abaft the centre of gravity - 
Qf tlic erfeA of the {quare-fails of the main-malt, and of the mizen-topfail, 

Of the equilibrium necelfary to be kept in praaice betwecn the fails before 

- 
io their diffcreut ulAiquities - - 
and abaft the centre of gravity - 

Remarks on the effecCt of the main-rail - - -  
Of thc ruddcr 
Of the time employed by different veffelr to peiform the iame evolution 
Of thr height of math 
Obfcrvations 011 the dirfcrent inclinations givcn to the mafiing of hips,  with 

d p e &  to the water-line - - 
Of thc tenfiun of rails, and their tendency to fix themielves perpendicularly 

to the direLtion of the wind - - -  
General obkrvations on the effc& of more or leis furface of fails expofed, in 

various weathers, to the wind 

- - -  - 

- 
- -  THL ? R A C T I C L  OT W O E Y I R O  SAlPS 

RIIER-MOOPINGE.- Delcription of head-and-ficrn moorings 
Defcription of iwingir?g mooiings - - -  
of mooring to head-and-ficrn and twinging moorings 

The pr$tice of Rowing baUait - - 
Manner of getting on board and Rowing c4e anchors and cables 
Of gefing pnder y a y  from liver-mqoriogs 

- 
- -  O F  THE BALLAST A N 9  L A D I N G  

- - - 
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C 0.N T E N T S. 
. . .  vi 

Or ANCRORINC * - -  
Preparations necclTarl, to be mude for anchoring 
Of coming to  anchir - 
To anchor in fine weather in a place where you will ride head to wind being 

To anchor in fine wcnther in 3 place where you will ride head to wind, the 

To anchor im fine weather in ;I pbw where YOU arc to  ride head to the 

To anchor in fine weathar in a place where you will ride head to the fiream, 

T o  come to an anchor with the wind aft 

To ~nchor with a fpring, in ordcr to  prefent the veffePs fide to a place or hip 
you wifh to cannonade - . - 

To come to ananchor in r o d s  that are often crowded with hips,  and to leave 
ckx  births for others - - . .  

Tu come to an anchor with the wind acrofs the tide 
TJ come to an anchor when the wind is right againR the tide, the h i p  dri. 

Tu come to an anchor without tending 
&hiption of a floating anchor to ride a veITcl by in a gde of wind 
Inftiu&tionr for the management of lhips at fingle anchor 

Of riding at anchor in moderate weather - - 
Of bracing the yards when riding a t  anchor - - - 
How to manage a hip when her fhecr is broken 

When the 5 i p  is likely to go to windward with a long fervice out 

- -  - 0  : - 
clofe-haulcd - - .  - 
wind being large - - -  
flream and wind, the wind beieg large - c 

which comes from leeward, the w i d  being large - . I  

To come to an anchor, fcudding under a forcfail - - - -  - 

- 
\ i i g  with the ffrength of the tidr. againR the wind - - -  - 

.) 6 

Of fheering a fliip - - - . .  
T o  back a hip - - - .  
Of riding when in danger of breaking her Ihecr 

Of tending to leeward when the k i p  mu8 be ret a-head 

T o  manage in a florm when riding at anchor 

T o  tend a fiip with the wind a few points acrofs the tide 

General ohfcntatioos on riding at fingle anchor - . -  
To moor with WO, h e ,  or more, anchors a-head 

To moor in a tide's way - - - - -  

- * -  . 
- - -  

- - .  
To tend a lhip for a weathrr-tide 

To tend a 5ip with the wind m o r s  the tide 

- - - -  - 
O N W O O X I N O  - - - .  

To back an anchor - - 
T o  moor with an Open hawfe to any particular quarter 
&ow the weakeit moorings may bc bcfi applied to help a lhip to ride out a 

norm - - - . 
- .. 

bf keeping a ckar  hawk - . .  
Of clearing the hawk - * .  - .  Explamtion of a foul ha& - .) .. .I 
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c o N T E N *r s. v i i  

0, G L T T I N G  UP OR tmcnxrw A N C R O E  I -  . 
To get up aa anchor in hipswhich h v e  a main and j a r  captern 
To get up an anchor in &ips whicb hava not a jeer-captern 

TO get up an anchor in merchant-hips - - 
TO weigh an anchor by under-running - - - .I 

To [weep an anchor .. - .I 

To unmoor - .. . 0 -  

O X T T I N G  U b i D L l  S N L  - . 
TO get under fail when the &p is {winging head to wind, and to caQcither 

To get under fail when the nLip is riding head to wind and tide 
TO get under fail when the flip is [winging with her head to the current, and 

To  get.undcr fail with a rpring - - 0 

To c a t  a h i p  upon the larboard-tack, and back her a-item of danger - 
TO caff a h i p  on the Jarboarbtack, in a tide-way, with the wind twopointr 

on the fiarboard-bow - - - - 
To cait a ihjp on the larboard-tack, and ihaot her by the wind a-had of 

TO cai? a h i p  on the larboard-tack, with the r i n d  right a-head, and to veer 
her lhort round before the wind in little m m  - - * 

To tack: a h i p  in getting to windward as much as pollible o . - 
Tu tack a Ihip in a dangerous rough fea when her ltaying is doubtful - 
On t w i n g  to windward in very narrow channels - - - 
To wet a hip  without loling.the wind out of the fails - - * 

To \veer a k i p  when lying-to under a main-fail - - .. 
TO boxhaul a h i p  .I * - - - - 

O? .LYIN(I-To - - - - - - 

- - 
* - 

To get up oiecond anchor - - . -  
To weigh an anchor with the long-boat - - - -  
Of cutting or flipping the cable to make fail - 0 - -  

to fiarboard or larburd, where there is no current - - -  - 
Wxh the wind a point abaft the beam - - I  

To get under fail with a leading wind in a tide-way - -  

danger - - - -  e .  

ON 7 A C Y Z N G  - - - . L .  

To tack a &p withwt endeavouring to get to windward - - -  
O N V E E R I N G  - - . -  . - I . -  

To veer a ihip that has lot her fore-mait 

TO veer a h i p  under bare poles - - -  
TO clubhaul a h i p  . - - - - . )  

Of lying-to in fair weather . - - - -  
TQ 1k-W under-the lee of anothur ihip - - - -  

TO fill, when lying-to with the fore-toyfail to the maR 

TdU, when lying-to with all the fails to the ma& - c - .  

- - -  

To lie-to to windward of a hip,  fo as not to drift near her 

To bring-to.with the fore or-main topfails a-back to the maR or filled - 
TO bring-to with the three topfails a-back - - - - 
TO fill, when lying-to with the main-toplail to the miit 

- 

- - -  - - 

Ik 

164 

169 



... 
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Of tying-to in a gale of wind - . - - A 

Of lying-to under a main-fail .. - - - 
Of lying-to under the main-RayCail - - 
Of lying-to under a fore-fail .. - -  
Of lying-to under the mizen - . - .  
Of lying-to under the fore, main, and mizen, Rayfails - - -  

OT S O U N D I N G  - - - 
Of founding in fair weather, whether clofc-hauled or going luge 
Anothermethod - - - - 
To drive to windward when the wind is againR the tide 

- I 

O N  6RI?S DRIVING - *  - .. 
To drive when the wind is acrofs the tide 

To bend a c o d e  in fair weather - - -  
.. - -  

O N  B I R D I N G  SAILS - - - - 
To bend a topfail in fair weather - L 

ON 8 I T T X N G  A N D  T A K I N G - I N  SAXLS I N  I L O W X N G  W X A T i I I I  - 
To fer a main-fail in blowing weather - - .I - I 

To ret a fordai l  in blowing weather - . -  
T o  fer a topfail in bIowing weather - . 
To take in a courk 
TO take in the fortfail in the time of veering 
To take in a toprail L . - - -  
Totakeinaj ib  - - - 
To haul in a lower Rudding-fail - - - .  
To haul down a topmaR Rudding-fail - - 
To brail up and haul down a main-fopmd Rayfail 
To haul up a mizen - - - 
T o  take in a topgallant.ti1 
To unbend a courfe - .. 
To unbend a topfiil * - I  

Of S C U D D X N O  or bearing away in a Rorm 
Of a ~ H I ?  OVERSIT on her fide - - -  

To chafe a h i p  which is to windward, and tn join her in the (horteR method 

To cliaEe a h i p  which is to leeward - - - 

- - - -  - - 

- . -  
- . -  

- 
ON CHACING - 

Obfervations for the h i p  to windward, which is chafed 

Obfervations for thelhip to 1ceward.which is chafed 

To board to windward, or to avoid being boarded .I - - -  

Boarding at an anchor - . - * -  

- - -  
- -  

Or B O A R D I N G  - - - 
To b a r d  to leeward, when clok to the wind, or to avoid behg boarded - 
To board with the wind large - - - 

Capt. PAKINHAM'S INVRNTIOXS - . - 
Subttitute for a d d c r ,  when loR. 
To prevent the loh of a ruddcr. 
Method d refiorbg wowded mlita 

T H E  



THE THEORY AND PRACTICE OF 

WORKING SHIPS. 

working of hips, like other fciences, confifts of theory 

upon unerring principles, is furely indifpedible for the come& at- 
tainment of the praaice which it guides; and it cannot therefore 
be unuieful to h e w  that the theorp of working &ips is Cupported 
by mathematical princibles, and capable of convincing demonitra- 
tion. 
TO the theoretic part are fuperadded direaims for the perform- 

ance of many evolutions, accompanied with DEMONSTRATIONS of 
the agreement of each with the mathematical principles before laid 
down. The whole, we trxfi, will form the moft extenfive collec- 
tion ever yet brought together ; and all founded, we equally hope, 
upon the furefi principles, 

But we do not aE& to give fpecific dire8ions for every P t b l c  
fituation of a h i p  at rea; becaufe, if iuch direLZions could be 
given, they would moil likely be unferviceable from their bulk : 
but, in explaining the theory upon which all nautical operations 
ought to be founded, we impart an unfailing fource of knowledge 
to the feaman. Thoie principles will be his furefi iafeguard in the 
hour of danger, and his befi a f t a n t  in the time of untried diffi- 

THE and pradice. The  knowledge of a theory, which is founded 

culty. 

B EXPLANATION 



EXPLANATION OF THE TERMS 

USED IN SEAMANSHIP. 

B A C K. T h e  iituation of the fdils, when th:ir furfaces are A prefGd aft againfi the mall by thc force of the wind. 
T h e  hinder part of a hip, or towards the ftern. 

I t  all0 fignifies furher up or neurcr t o  theJIcrn ; as, the barri- 
cade fiands ABAFT the main mafi ; that is, nearer to the itern. 

ABAFT T H E  BEAM denotes the relative fituation of any 
ohjeR with the hip, when the objeR is placed in any part of that 
arch of the horizon, which is contained between a line at right 
angles with the keel and that point of the cornpals which is dire&- 
ly oppfite to the hip’s courfe. 

ABAFT. 

See BEARING. 
ABOARD. 
ABOARD MAIN T A C K !  The order to draw the lower 

corner of the mainfail down to the cheitree. 
ABOUT. Th; fituation of a 5 i p  as fm as h e  has tacked or 

changed her courfe. 
A B O U T  SHIP ! T h e  order to the hip’s crew to prepare for 

tacking. 
ABREAST. T h e  fituation of two or more &ips lying with their 

fides parallel, and their heads equally advanced ; in  which cafe, they 
are a b d  of each other, as are the h ips  A B C. 
But, if their fides be not pardkl, then that 0ip, - 
which is in a line with the b a m  of the other, is 

T h e  inlide of a hip. 

kid 



T E R X S  USED IN SEAMANSHIP. 3 
&id to be abrea6 of her, as the h i p  E is abreafi of ! .. 
D and F. W i t h  regard to objeas within the h ip ,  -"".(p$&....b ." 

D ;  E ..., ZJ? 
it implies on a line parallel with the beam, or a t  : '5 ' 

tight angles with the hip's length. 
means off or direLily oppofite to it. 

a d  driving about without controul. 

ABREAST OF ANY PLACE, 

T h e  itate of a h i p  broken from her moorings, 

Buoyed up hy the water from the ground. 

ADRIFT. 

AFLOAT. 
AFORE. All that part of a ihip which lies forward, or near 

I t  alfo fignifies further f i w a r d ;  as, the manger fiands 

Behind, or near the itern of the h ip .  

the itern. 
AFORE the fore-mait ; that is, nearer to the item. 

AFT.  
A F T E R .  

A - G R O U N D .  

A phrafe applied to any objefi in the hinder part of 
the h i p ,  as the after-hatchway, the after-fails, &c. 

T h e  fituation of a h i p  when her bottom or 
any part of it reits on tht ground. 

Any thing, which is fituated on that point of the 
cornpa's to which a hip's item is direaed, is faid to be a-head of 
her. See BEARING.  

T h e  fituation of a hip, when dl her fails are furl- 
ed and h:r helm is laflied to the lee fide ; by which fhe lies nearly 
with her fide to the wind and rea, her head being fomewhat inclined 
to the dire&ion of the wind. 

A-LEE. ?'he polition of the helm when it is pufhed down to 
the lee Gdc. 

ALL I N  T H E  'v'4ISD. T h e  nate of a ihip'sGils, when 
they are parallel to thc dirccition of thc w i d ,  io as to b a k e  or 
fliiver. 

T h e  call by which all the hip's 
company are bmmoned UPJIl deck. 

U p  in the tops, a t  the mafi-heads, or any where 
about the higber rigging. 

ALONGSIDE. Side-by-fide, or joined to a hip,  wharf, Scc. 
A L O N G S H O R E .  Along the coafi; a tourfi which is in 

AMAIN. 

A-HEAD. 

A-HULL. 

ALL HANDS HOAY! 

ALOFT. 

fight of the ihore, and nearly parallel to it. 
At once, fuddenlp: as, LET G O  AMAIN ! 

B 2  AMIDSHIPS.  



4 EXPLANATION OF T H E  

AMIDSHIPS. T h e  middle of a hip, either with regard to her 
length or breadth. 

T o  ANCHOR. T o  let the anchor fdll into the ground, for the 
5 i p  to ride thereby. 

ANCHORAGE.  Ground, fit to hold a ihip by her anchor. 
THE ANCHOR IS A COCK-BILL. The fitudtion of the an- 

chor, w ! m  it drops do:vn perpendicularly from the cat-head, ready 
to bc itink a t  .i moinent's warning. 

T h e  pofition of any maft, &c. when ereaed per- 
pend:c.i!.w!y on the deck. T h e  tcp-mafis itre hid to be AN-END 

wllrri t ! i q  arc hii1:d up to their ulital fiations. 
Per,imdicular to the anchor ; the cable having been 

drawn io tight as to biing t k  h i p  diremy over it. The anchor is 
then i d  to be A P E E K .  

ASHORE. O n  the ihore, as oppoied to ABOARD. It all0 

ASTERN. Any dihncc behind a hip,  as oppoied to A-HEAD. 

See BEARING. 
A T  XXCHOR. T h e  Gtuztion of a h i p  riding by her an- 

chor. 
ATHWART. 
ATHWART-HAIVSE. 

AN-END. 

A P G E L .  

means A-GROUND. 

Acrofs the line of a hip's courfe. 
The  fituation ofa ihip when driven 

by acccldcnt m o l s  the fxe-part of another, whether they touch or 
are at a h 3 1 1  d ihncr  from each other, the traniverfe pofitionofthe 
former bcing principally underflood. 

When any objeR crof- 
fes the line of a hip's coude, but a-head of htx, it  is hid to be 
A T H W A R T  HER FORE FOOT. 

ATHWART-SHIPS. Reaching, or in a d i r a o n ,  acrols the 
h i p  from one fide to the other. 

ATRIP. When applied to the anchor, it means that the an- 
chor is drdwn out of the ground, and hangs, in a perpendicular di- 
refiion, by the cable or buoy-rope. The  topiails are faid to be 
ATRIP,  when they are hoitted up to the mafi-head, or to their ut- 
moit extent. 

AVAST ! The command to flop, or ceafe, in any operation. 

A T H i V A R T  THE FORE FOOT. 

A WEIGH. 



TERMS USED IN SEAMANSHIP. 5 
AWEIGH. T h e  fame as ATRIP, when applied to thean- 

cbor. 
TO BACK THE ANCHOR. To carry out a fmall anchor a- 

head of the large one, in order to  fupport it in  bad ground, and to 
Prevent it from loofening or corning home. 
To BACK ASTERN, in rowing, is to impel the boat wirh her 

fiern forernoil, by means of the oars. 
T o  BACK T H E  SAILS.  T o  arrange them in a fituation that 

will oxahon the h i p  to move a-itern. 
T o  BAGPIPE T H E  MIZEN.  T o l a y  it a-back, by bringing 

the h e e t  to the mizen-fhrouds. 
T o  BALANCE. T o  contra& a fail into a narrower compafi, 

by folding up a part of it at one corner. BALANCING is peculiar 
only to the mizen of a h i p ,  and the mainfail of thofe vefiels 
wherein it is extended by a boom. 

W h e n  a h i p  has no fail fet, &e is U N D E R  

B A R E  POLES.  

T h e  fituation of one place from another, with 
regard to the points of the cornpars. T h e  fituation all0 of 
any difiant objecct, eitiinated frem iome part of the f&i ,  according 
to h-r Gtuation : there latter bear- 
ings are either O N  T H E  B E A M ,  

as AandB; B E F O R E  T H E  BEAM, 

as thearcsADandDB;  A B A F T  

T H E  B E A M ,  as the arcs A c and 

T H E R B O W ,  as the lines EE;  ON 

T E R ,  as the lines F F; A-HEAD, 

as the line D; OR A-STERN, as 
the line C. 

BARE POLES. 

BEARING. 

D 

c E; O N T H E  LEE OR WEA- A 

T H E  L E E  OR W E A T H E R  KUAR- 

BEAR A-HAND. Make hafte, difpatch. 
T o  BEAR IN WITH THE LAND is when a h i p  fails towards 

T o  BEAR OF. T o  thruft or keep off from the hip’s fide, 
the fhore. 

brc. any weight, when hofting. 
T o  



6 EXPLANATION OF THS 

51 TO BEAR UP, OR AWAY. T h e  a& 
of changing a hip's courfe, to make her fail 
more before the wind. T h u s  the h i p  A bears 
away from a clofe-hauled coude, when h e  ....- 
gets into either of the courfes B and C. 

B E A T I N G  TO W I N D W A R D .  T h e  making a progrefs 
againit the dire&on of the wind, by fleering alternately clofe- 
hauled on the fiarboard and larboard tacks. 

T o  intercept the current of the wind, in its 
pacage to  a fhip, by any contiguous obje$ as a more above her 
Lils, a high ita behind, &c. and thus one fail is faid to becalm 
another. 

BEFORE T H E  EEX!d denotes an arch of thc horizon com- 
prehended between the Iinc of the beam and that point of the com- 
pars on which the h i p  fieins. 

T o  B E L A Y ,  T o  failen a rope, by winding it feveral times 
round a cleat or pin. 

.To BEND A S A I L  is to affix it to its proper yard or flay. 
BENEAPED. See NEAPED. 
BETWEEN-DECKS. T h e  @ace contained between any twe 

decks of a h i p .  
BILGE-WATER is that which, by reafon of the Aatncfs of a 

fhip's bottom, lies on her floor, and cannot go to the well of the 
pump. 

T h e  fiation in which a h i p  rides at anchor, tither 
alone or in a fleet ; the due difiance between two hips ; 2nd a1To 
a room or apartment 0.1 board for the officers of a mefs. 
T o  HTT THE C A B L E  is to confine the cable to the bitts, by 

one turn under the crofs-piece and another turn round the bitt-head. 
I n  this pofition it may be either kept fixed or it may be veered away, 

BITTER. T h e  turn of the cable round the bitts. 
BITTER-END. T h a t  part of the cable which fiays within- 

board rouiid about the bitts when the h i p  is at anchor. 
A BOARD is the difiance run by a fhip on one tack; thus 

they fay, u good board, when a h i p  does not go to leeward of her 
coude; a port board and a Imp board, according to the diflance 
run, 

B 

~,*--*-%..., 

T o  B E C A L M .  

See BEARING. 

BIRTH. 

BOARD- 
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BOARD-AND-BOARD. When two hips come fo near as 

to touch each other, or when they lie fide-by-fide. 
T o  BOARD A SHIP. T o  enter an enemy’s h i p  in an engage- 

ment. 
BOLD SHORE. A fteep coait, permitting the clofe approach 

of hipping. 
BOOT-TOPPING.  Cleaning the upper part of a hip’s bot- 

tom, or that part which lies immediately under the furface of the 
water ; and daubing it over with tallow,or with a mixture of &low, 
fulphur, roGn, &c. 

’ BOTH SHEETS A F T .  T h e  fituation of a h i p  hiling 
right before the wind. 

BOW-GRACE.  A frame of old rope or junk, laid out at the 
bows, items, and fides, of hips, to prevent them from being 
injured by flakes of ice. 

T o  puli upon any body with a tackle, in order 
to remove it. 

if BOXHAULING. A particular method of veering a fhip, 
when the fwell of the Tea renders tacking impra4icable. 

An operation fomewhat limilar to BOXHAWLING. 

It is performed by laying the head-fails aback, to receive the grcat- 
eft force of the wind in a line perpendicular to their furfaces, in 
order to return the hip’s head into the line of her courfe, after ihe 

CE THE YARDS.  To move the yards, by means of 
the braces, to any direEticn required. 

T o  brace the yards round for the con- 
trary tack. 

T o  brace the yards to a pofition, in 
which they will make the lmallefi poflible angle with the keel, 
for the h i p  to have head-way. 

T o  ea6 off the lee-braces, and round in 
the weather-braces, to affift the motion of the hip’s h a d  in 
racking. 

T o  haul up a hi1 by means of the brails, 
for the more readily furling it when neceffwy. 

BRAILS. 

T o  BOWSE. 

BOXING. 

T o  BRACE ABOUT. 

T o  BRACE SHARP. 

h T o  BRACE-TO, 

T o  BRAIL UP. 
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BRAILS. A name peculiar only to  certain ropes belongir~g 
to the mizen, ured to t d s  it up to the mail. But it is likewife 
applied to all the ropes which are employed in hauling up the bot- 
toms, lower corners, and fkirts, of the other great fails. 

T h e  at3 of beginning to unload a 

hip. 
W h e n  a f i i p  a t  anchor is forced, by 

the wind or current, from that pofition in which he keeps her an- 
chor moit free of herfelf and moil firm in the ground, io as to en- 
danger the tripping of her anchor, h e  is isid to break her 
iheer. 

Buining off the filth from a hip’s bot- 
tom. 

A rope emp!oycd to corifine a fhip fide- 
ways to a wharf or to fame other fiip. 

T o  B R E A K  BULK. 

T o  BREAK SHEER.  

BREAMlNG. 

BREAST-FAST.  

T o  BRING BY T H E  LEE. See TO BROACH TO. 

T o  BRING TO. T o  check the courfe of a h i p  when 
f ie  is advancing, by arranging the fails in fuch a manner as 
that they b a l l  countera& each other, and prevent her from ei- 
ther retreating or advancing. 

T o  BROACH TO. TO incline fuddenly to windward of 
the ihip’s coude, io as to prefent her fide to the wind, and en- 
danger her overfetting. T h e  difference between BROACHING 

’ro aiid B R I N G I N G  B Y  T H E  LEE may be thus define9Suppofe 
a h i p  under great fail is fleering Couth, having the wind at  
N.N.W. then wefl is the weather-fide, and eaft the lee-fie. 
‘If, by any accident, her head turns round to the weitward, io 
as that her fails are all taken a-hack on the weather fide, he 
is hid to BROACH TO. If, on the contrary, her head declines To 
far &ward as to lay her fails aback on that fide which was the 
Iee-fide, it is called BRINGING B Y  THE LEE. 

BROADSIDE. A difcharge of all the guns on me fide of a 

fhip both above and below. 
BROKEN BACKED.  T h e  ftate of a h i p  which is fc, loofen- 

cd in her frame as to drop at  each end. 
BY THE EOARD. 

See TO L I E  TO. 

Over the hip’s fide. 
BY 



T E R M S  USED I N  SEAMANSHlP. 9 

-BY THE HEAD. T h e  Bate of a &ip when ih: is io unequal- 
ly loaded as to draw more water forward than aft, 

T h e  c o d e  of a h i p  as near as poGble 
to  the dire3ion of the wind, which is generally within fix points 
of it. 

T o  incline a fhip on one fide io low down, 
by the application of a ffrong purchaf? to her maits, as that her 
bottom on the other fide may be cleanfed by brearninp. 

T h e  motion of falling off, lo as to bring the 
diredion of the wind on either fide of the fhip after it had blown 
forne time right a-head. It is particularly applied to a fhip about 
to weigh anchor. 

T o  CAT THE ANCHOR is to hook the cat-block to the ring of 
the anchor and haul it up clore to the cat.head. 

CAT’s PAW. A liglit air of wind perceived at a diftance in 
a calm, fweeping the iurface of the fea very lightly, and dying a- 
way before it reaches the ihip. 

T h i s  word is applied to that rquadron of a fleet, 
in line of battle, which occupies the middle of the line; and to 

that column ( i n  the order of failing) which is between the weather 
and lee columns. 

Bring the mizen-yard over to 
the other fide of the mat?. 

T h e  a& of turning a h i p  round in a light 
breeze of wind w h m  f i e  is clokd-hauled, io as that h e  will lie 
the fame way b e  did before. T h i s  is ufually occafioned by negli- 
gence in Beering or by a fudden change of wind. 

BY T H E  WIND. 

T o  CAREEN. 

CASTING. 

CENTRE. 

CHANGE THE MIZEN. 

CHAPELLING. - 

CHASE. 
CHASER. T h e  veKel purfuing. 
CHEERLY. A phrde implying heartily, quickly, cheer- 

T o  CLAW OFF. T h e  a& of turning to windward from a 
lee-more to eicape hipwreck, &c. 
CLEAR is varioufly applied. T h e  weather is faid to be CLEAR, 

when it is fair and open; the iea-coaft is CLEAR, when the navi- 
gation is not interrupted by rocks, &c. It is applied to coidagej 

C cables, 

A veKel purfued by Come other. 

fully. 
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cables, &c. when they are difentangled, fo as to be ready for 
immediate fervice. In dl thefe lenfes it is oppoled to FOUL. 

T o  CLEAR THE ANCHOR is to get the cable off the flukes, 
and to difencumber it of ropes ready for dropping. 

CLEAR HAWSE. When the cables are direaed to their 
anchors without lying athwart the Rem. 

T o  CLEAR T H E  H A W S E  is to untwiit the cables when they 
are entangled by having either a crols, an elbow, or a round 
turn. 

Made fait, as the cable is to the ring of the 
anchor. 

That trim of the ihip’s Gils, when 
fhe endeavours to make a progrefs in the neareft direAion poi- 
iible towards that point of the compafs from which the wind 
blows. . 

T o  CLUB-HAUL. A method of tacking 1 h i p  when it is 
Cspeaed h e  will mifs fiays on a lee-&ore. 

TO CLUE UP. T o  haul up the clues of a fail to its yard by 
mems of the clue-lines. 

COASTING.  T h e  a& of making a progrefs along the fea- 
c d  of any country. 

To COIL THE CABLE. T o  lay it round in a ring, one turn 
over another. 

T o  COME HOME. The  anchor is did to come home when 
it loofens from the ground by the effort of the cable, and a p  
proaches the place where the h i p  floated, at the length of her 
moorings. 

GPMING TO denotes the approach of a hip’s head to the 
direEtion of the wind. 
COURSE. T h e  point of the compafs on which a ihip fleers. 
CRANK. T h e  quality of a fiip, which, for want of fu5- 

cient ball&, is rendered incapable of carrying fail without being 
cxpofed to the danger of overfetting. 

CLENCHED.  

CLOSE-HAULED. 

* 

T o  CROWD SAIL. 
CUNNING. 

hip  in her proper courfe. 

To carry more hi1 than ordinary. 
T h e  art of dir&ng thc fieeriman to guide the 

T o  
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T o  cut the cable and make fail inflant- 

T o  impede her progref5 

T h e  eddy of water, which appears ltke 

T o  CUT AND RUN. 

ly, without waiting to weigh anchor. 
. To D E A D E N  A SHIP’S W A Y .  

through the water. 

whirl-pools, clofing in with the hip’s itern as h e  fails on. 
D E A D  WATER. 

D I S M A S T E D .  T h e  itate of a h i p  that has loR her mags. 
DOUBLING. T h e  a& of hiling round or pafing beyond a 

cape or point of land. 
DOUBLING U P O N .  T h e  a& of inclofing any part of a 

hoff ile dcet between two fires, or of cannonading it on both fides. 
To‘ D O W S E .  ‘To lower Cuddenly, or flacken. 
T o  DRAG THE ANCHOR. T o  trail it along the bottom, af- 

ter it is loofened from the ground. 
T o  D R A W .  When a fail is inflated b p h e  wind, fo as to ad- 

vance thc velfei in her courfe, the fail is bid TO D R A W ;  and fo 
TO KEEP ALL DRAWING is to inflate all the fails. 
1. DRIFT. T h e  angle which the line of a fhip’s motion makes 
with the neareft meridian, when ihe drives with her fide to the 
wind and waves, and not governed by the power of the helm. It 
alfo implie~ the diftance which the fhip drives on that line. 

T h e  ftate of being carried at  random, as im- 
pelled by a ftorm or current. It is generally exprered of a h i p  
when accidentally broke loofe from her anchors or moorings. 

Uled iometimes to denote th: depth of a fail; as the 
fore-topfail DROPS twelve yards. 

DRIVING, 

DROP. 

T o  DROP ANCHOR. 

T o  DROP A-STERN. 

T o  EASE, TO EASE AWAY, O R ‘ T O  EASE OFF. 

UIed fyoonymoufly with TO ANCHOR. 

T h e  retrograde motion of a fhip. 
TO 

flacken gradually; thus they fay, E A S E  the bowline, EASE the 
fheet. 

E A S E  T H E  SHIP ! T h e  command given by the pilot, to the 
fteerfman, to put the helm hard a-lee, when the fhip is e x p e h d  
to plunge her fore part deep in the water when dole-hauled. 

T o  decline gradually from the &ore 
or from the line of the coude which the h i p  formerly held, in or- 

c 2  To 

T o  EDGE AWAY. 
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T o  EDGE IN WITH. 

ELBOW I N  T H E  HAWSE.  

T o  advance grddually towards the 
&ore or any other obje%. 

A particular twift in the cables 
by which a h i p  is moored; explained at length hereafter in the 

END-FOR-END. A reverfal of the pofition of any thing is 
turning it END-FOR-END. It is applied alfo to a rope that has 
run quite out of the block in which it was reeved, or to a cable 
which has all run out of the h ip .  

When a h i p  advances to a fhore, rock, &c. 
without an apparent po5bility of preventing her, 0 e  is faid t o g 0  
E N D  O N  for the hore, &c. 

W h e n  the keel is parallel with the hori- 
zon, a h i p  is laid to be upon an E V E N  KEEL. 

A generabterm for the dirpofition of the wind when 
favourable to a hip’s coude. 

T h e  channel of a narrow bay, river, or ba- 
veri, in  which h ips  uiually advance in  their palLge up and 
down. 
TO F A L L  A-BOARD OF. TO ftrike or encounter another 

h i p  when one or both are in motion. 
T o  F A L L  A-STERN.  T h e  motion of a fhip with her fiern 

foremoit. 
T o  FALL CALM. T o  become in a ftate of refi by a to- 

tal ceiTation of the w i d  
To F A L L  DOWN. T o  rail or be towed down a river near- 

er towards its mouth. 
F A L L I N G  OFF denotes the motion of the hip’s head 

from the direation of the wind. It is uied in oppofition to 

F A L L  NOT OFF ! T h e  command to the fteerfman to keep 
the h i p  near the wind. 
TO FETCH W A Y .  T o  be haken or agitated from one 

fide to another fo as to loofen any thing which was before fixed. 
T o  FILL. T o  brace the Fails io as to receive the wind in 

them, and advance the h i p  in her courfe, after they had been 

T O  

PRACTICE OF WORKING SHIPS. 

END ON. 

EVEN KEEL. 

FAIR.  

FAIR-WAY. \ 

COMING TO. 

either hivering or braced a-back. G 
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T o  draw up the flukes of the 

anchor towafds the top of the bow, in order to itow it, after 
having been catted. 

FLAT-AFT. The  fituation of the Lils when their furfaces 
are preffed aft againft the mait by the force of the wind. 

To F L A T  IN. T o  draw in the aftermoft lower corner or 
clue of a fail towards the middle of the hip, to give the f i l  

T o  draw in the fore-iheet, 

To FISH THE ANCHOR, 

** 

_ a  greater power to turn the veffel. 
T o  F L A T  IN  FORWARD. 

FLAW. 
FLOATING.  The  flate of being buoyed up by the water 

from the ground. 
FLOOD-TIDE. T h e  Aate of a tide when it flows or 

riies. 
The pofition of the meets of the 

principal &ls when they are loofened to the wind, fo as to re 
ceive it into their cavities more nearly perpendicular than when 
cloie-hauled, but more obliquely than when the h i p  fails before 
the wind. A h i p  going two or three points large has FLOWING 

SHEETS. 
FORE. That part of a ihip’s frame and machinery that 

lies near the item. 
FORE-AND-AFT. Throughout the whole hip’s length. 

Lengthways of the hip. 
T o  FORE-REACH UPON. T o  gain ground of fome other 

hip. 
T o  FORGE OVER. T o  force a ihip violently over a hod 

by a great quantity of fail. 
FORWARD. 
FOUL. 

jib-iheet, and fore-itayfail-beet, towards the middle of the hip. 
A fudden breeze or guf) of wind. 

v F L O W I N G  SHEETS. 

Towards the fore part of a hip. 
Is uied in oppofition both to CLEAR and FAIR. As 

oppofed to CLEAR,  we fay FOUL WEATHER, FOUL BOTTOM, 

FAIR, we fay FOUL WIND. 

FOUL GROUND, FOUL ANCHOR, FOUL HAWSE. AS OppOfCd t0 

T o  FOUNDER. To fink at Tea by filling with water. 
T o  FREE. Pumping is Lid to FREE the ihip when it diE 

T o  
charges more water than leaks into her. 
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To FRESHEN. 

T o  FRESHEN THE HAWSE. 

When a gale increares it is raid to FRESH- 

Veering out or heaving in 
a little cable to let another part of it endure the fireis at the 
hade-hales. It is alfo applied to the aEt of renewing the fer- 
vice round the cable at the hawfeholes. 

FRESH WAY. When a h i p  increafes her velocity fhe is 
faid to get FRESH WAY. 

FULL. The fituation of the M s ,  when they arc kept diften- 
ded by the wind. 

FULLAND-BY.  The fituation of a hip, with regard to the 
wind, when clofe-hauled; and failing, fo as to Aeer neither too 
nigh the direRion nor to deviate to leeward. 

T o  wrap or roll a fail cloie up to the yard or Ray 
to which it belong., and winding a cord round it, to keep it fafi. 

T o  arrive on the weather-fide, or 
to windward of, fome h i p  or fleet in fight, when both are failing as 
near the wind as poiIible. 

ToGATHER. A h i p  is faid to gather on another as &e 
canes nearer to her. 

GIMBL.ETING. The  aLZion of turning the anchor round by 
the flock, io that the motion of the flock appears ftmilar to that of 
the handle of a giniblet, when employed to turn the wire. 

6N- 

T o  FURL. 

T o  G A I N  THE WIND.  

T o  G I V E  CHASE TO. 
GOOSE-WINGS OF A SAIL. T h e  clues or lower corners 

of a hip’s mainfail or forefail, when the middle part is furled or 
tied up to the yard. 

GRIPING. The  inclination of a h i p  to run to windward of 
her proper coude. 

G R O U N D I N G .  T h e  laying a h i p  a-&ore, in order to re- 
pair her. 

GROUND-TACKLE. Every thing belonging to aaip’s an- 
chors, and which are neceiky for anchoring or mooring; fuch as 
cables, haders, tow-lineF, warps, buoy-ropes, &c. 

G R O W I N G .  Stretching out ; applied to the direation of the 
cable from the h i p  towdrds the anchors ; as, the cable GROWS on 
the ftarboard bow. 

GYBING. 

T o  purfue a 0 i p  or fleet. 

It is alfo applied to running a-ground accidentally. 
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The a& of fhifting any boom-fail from one.iide of 

T o  falute or f p k  to a fhip at a diitancc. 

GYBING. 

T o  HAIL. 
T o  HAND THE SAILS. 

HAND-OVER-HAND. 

the mait to the other. 

The  h e a s  to FURL them. 
The  pulling of any rope, by the 

men’s paffing their hands alternately one before the other or one 
above another. A Cailor is [aid to go aloft HAND-OVER-HAND 

when he climbs into the tops by a fingle rope, dexteroufly throw- 
ing one hand over the other. 

HANDSOMELY. Gradually, as LOWER HANDSOMELY. 

HANK-FOR-HANK. When two hips tack and make a 
progrefs to windward together. 

HARD A-LEE. The fituation of the helm, when puihd 
clde to the lee fide of the hip. 

HARD A-WEATHER. The  Gtuation of the helm, when 
pufhed cloie to the weather fide of the hip. 

ToHAUL. To pull a fmgle rope without-the d5fbnce of 
blocks. 

To HAUL T H E  WIND. T o  dire& the hip’s code near- 
er to the point from which the wind blows. 
Thus the h i p  A hauls the wind, when, by the 
trim of her Gls and thc aEtion of her rudder, -.&\.G 
&e gets on either of the coudes B and C. 

HAWSE. The  fituatioa of the cables before the hip’s Bem, 
when fhe is moored with two anchors out from forward. It dl0 
denotes any f i l l  diitance ahead of a ihip, or the f’e between 
her head and the anchors employed to ride her. 

HEAD-FAST. A rope employed to con& the head of a fhip 
to a wharf or to fome 0 t h ~  fhip. 

HEADMOST. Thc &hution of any thip or &ips which are 
the moit advanced in a fleet. 

HEAD-SAILS, All the fails which belong to the forc-m?fi 
and bowfprit. 
HEAD-SEA. When the waves meet the head of a hip in her 

courfe, they are called a HEAD-SEA. It is l i k e d e  applied to a 

c .‘ 3 

- -  
lvgc figle wave coming in &3t direQion. 

HEAD- 
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HEAD-TO-WIND. T h e  fituation of a h i p  when her head 
is turned to the point from which the wind blows, as it muit when 
tacking. 

HEAD-WAY. T h e  motion of advancing, ufed in oppofition 

T o  HEAVE. To turn about a capitern, or other machine 
of the like kind, by means of bars, handfpecs, &c. 

T o  HEAVE A-HEAD. Toadvance the h i p  by heaviFig-in the 
cable or other rope faftened to an anchor at fome diftancebefore her. 
T o  HEAVE A-PEEK. T o  heave-in the cable, till the anchor 

is a-peek. 
T o  HEAVE A-STERN. T o  move a h i p  backwards by an ope- 

ration fimilar to that of HEAVING A-HEAD. 

T o  HEAVE DOWN. To C A R E E N .  

T o  HEAVE-IN THE CABLE. T o  draw the cable into the 
hip,  by turning the capfiern. 

T o  HEAVE IN STAYS. T o  bring a fiip’s head to the wind, 
by a management of the fails and rudder, in order to get on the 
other tack. 

?‘o unfurl or loofe a fail ; more particular- 
ly applied to the itdyfails: thus we fay, loofe the topfails and H E A V E  

OUT the itayfails. 
T o  HEAVE SHORT.  T o  draw fo much of the cable into the 

fhip, as that &e will be almofi perpendicularly over her anchor. 
T o  HEAVE TIGHT or TAUGHT. To turn the capftern 

round, till the rope or cable becomes firaitened. 
T o  HEAVE T H E  CAPSTERN. T o  turn it round. 
T o  HEAVE T H E  LEAD.  T o  throw the lead overboard, in 

order to find the depth of water. 
T o  HEAVE T H E  LOG. To throw thelog overboard, in order 

to calculate the velocity of the ihip’s wp 
To HEEL. To h o p  or incline to one fide ; thus they fay TO 

HEEL TO PORT, that is to heel to the larboard fide. 
HELM A-LEE! A dire&ion to put the helm over to the lee 

fide. 
HELM A-WEATHER ! An order to put the helm over to 

the windward fide. 

to STERN-WAY. 

’ 

T o  HEAVE OUT. 

HIGH- 
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The fituation of a 5 i p  when fo far run 
a-ground as to be feen dry upon the Arand. 

T o  draw up any body by the &fiance of one or 
more txkles. Pulling by means of a tngle block is never termed 
H ~ I S T I N G ,  except only the drawing of the cgils upwards along the 
mafls or flays. 
To H O L D  ITS O W N  is applied to the relative Gtuation of 

tm hips when neitber advances upon the other ; each is then Lid 
to HOLD ITS OWN. It  is likewife laid of a h i p  wbih, by means 

of contrary winds, cannot make a progrefs towards her deflined 
port, but which however keeps nearly the d i b  he had already 
rum . 

T o  pull back or retain any quantity of 
rope acquired by the effort of a capftern, widaCs, tackle, block, 
&e. 

HOME implies the lnoper fituation oi any obj&; as, to haul 
HOME the topfail-iheets is to extend the bottom of the topLd to the 
lower yard, by means of the fheeu. In flowing a hold, a caik, 
&e. is faid to be HOMB, when it lies clpfe to fome other obj&, . 

T o  HULL A SHIP. To fire cannon-balls into her hull within 
tbe point-bluac range. 

HULL-TO. The frtuation of a ihip when h e  lies with all her 
fails furled ; as in TRYING. 

IN  STAYS. See to HEAVE in flays. 
KECKLED. Any part of a cable, covered over with old ropes, 

to preverit its furface from rubbing againfl the 0ip’s bow or fore 
h t a  

To KEEP AWAY. T o  alter the fhip’s courfe to one rather 
more large, fer a little time, to avoid h e  5ip,  danger, &e. KEEP 
AWAY is likewife faid to the fleerfinan, who is apt to go to wind- 
ward of the fhip’s coude. 

ToKEEP FULL. 
T o  KEEP HOLD OF THE LAND. 

To KE?EP OFF. T o  fail off w keep at a difiance fro 

HIGH-AND-DRY. 

T o  HOIST. 

T o  HOLD ON. 

T o  keep thebils diiknded by the wind+ 
T o  iteer near to or in 

fight of theland. . 

more. 
D 
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TO I<EEP T H E  L A N D  ABOARD. The  fme as TO KEEP HOLD 

T o  KEEP THE L U F F .  

TO T H E  WIPI’D. The  fame aS T O  K E E P  THE LUFF. 

KNOT. 

T o  LABOUR. 
L A D E N  IN BULK. Freighted with a cargo not packed, but 

lying look, as corn, falt, &c. 
LAID-UP. The  fituation of a fhip when moored in aharbour, 

for want of employ. 
LAND-FALL. T h e  f ir i t  land difcovered after a fa-voyage. 

Thus a GOOD LAND-FALL implies the land expe&ied or defired ; a 
B A D  LAND-FALL the reverfe. 

The fituation of a h i p  furrounded with 
land, fo as to exclude the profpeA of the rea, unlefs over forne in- 
tervening land. 

LARBOARD. The  left fide ofa fhip, looking towards die had. 
LARBOARD-TACK. The  fituation of a h i p  wheii hiling 

with the wind blowing upon her larboard fide. 
L A Y I N G  THE LAND.  A fhip which increlres her dif- 

tjnce from the coaft, fo as to make it appear lower and Imaller, 
is faid to L A Y  T H E  LAND. 

LEADING-WIND. 
LEAK. 

T o  LEAK. 

LEE. 

OF THE L A h D .  

T o  continueclofe to the wind. 

A divifioii of the log-line, anfwering, in the calcula- 
tion of the hip’s velocity, to one mile. 

T o  roll or pitch heavily in a turbulent f a  

LAND-LOCKED. 

L 

A fair wind for a hip’s courfe. 
A chink or breach in the fides or bottom of a fhip, 

through which the water enters into the bull. 
T o  admit mater into the hull through chinksor 

breaches in the fides or bottom. 
That part of the hendphere to which the wind is di- 

re&ed, to di;lir.guilh it from the other part which is called to wind- 

LEE-GAGE. A h i p  or flcet to leeward of another is &id to 
have the lee-gage. 

LEE-LURCHES. T h e  fudden and violent rolls which a thip 
often takes to leeward, in a high fea; particularly when a large wave 
ftrikes her on the weather fide. 

Wd rd. 

,, 

\ 
LEE OF THE SHORE. see UNDER THE LEE OF THE SHORE. 

L E E  
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LEE-QUARTER. T h a t  quarter of a h i p  which is on the 

LEE-SHORE. 
LEE-SIDE. 

lee-tide. 
That b o r e  upon which the wind blows. 

T h a t  half of a h i p  lengthwife, which lies be- 
tween a line drawn through the middle of her length and the fide 
which is fartheR from the point of wind. 

T o  L E E W A R D .  Towards that part of the horizon to 
which the wind blows. 

L E E W A R D  SHIP. A h i p  that falls much to leewardof her 
courfe, when railing clofe-hduled. 

i LEEWARD TIDE. A tide that rets to leeward. 
LEE-WAY.  T h e  lateral movement of a h i p  to leeward of 

her c o d e  ; or the angle which the line of her way makes with a 
line in the direaion of her keel. 

TO LIE A L O N G .  T o  be preced down Gdeways by a weight 
of T i l  in a freih wind. 

T o  LIE-TO. T o  retard a h i p  in her c o d e ,  by arranging 
the fails in fuch a manner as to countera& each other with nearly 
an equal effort, and render the h i p  almoit immovable, with refpeCt 
to  her progreaive motion or headway. T h u s  
the pofition ofthe yards, in the figures A and B, .*...... 

wind blowing upon the after-furface of one and B ’. 

Y 
Y 

caufes the fails to  countera& each other, the s.. ..& 
the fore-Curface of the other. 

A LONG SEA. 
L O O K - O U T .  

An uniform motion of long waves. 
A watchful attention to fome important objea 

or event that is expeaed to arife. Thus  Ferfons oil board of a 

h i p  are occafionally ititioned to LOOK OUT for Ggnals, other hips, 
for land, &c. 

T o  LOOSE. 
T o  LOWER. 
LUFF ! T h e  order to the iteerfman to put the helm towards 

&e lee-fide of the h ip ,  in order to fail nearer to the wind. 
T o  MAKE A BOARD. T o  run a certain &fiance upon one 

tack, in beating to windward. 
T o  M A K E  FOUL WATER. T o  muddy the water, by running 

in  hallow places, fo that the hip’s keel diflurbs the mud at bottom. 
D 2  T o  

T o  unfurl or cait loofe any fail. 
T o  eafe down gradually. 
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To MAKE SAIL. To increafe the quantity of kil already let, 

T o  MAKE STERNWAY.  To retreat or move with the fiern 

T o  MAKE T H E  LAND.  

T o  M A K E  W A T E R .  To leak. 
T o  AlhN THE Y A R D ,  &c. 

MASTED. 
T o  hIIDDLE A ROPE.  

MID i; HI P3. 
T o  MISS STAYS. 

either by uitreefing or by retting others. 

foremoft. 
T o  dikover it from afar. 

T o  place men on the yard, in  
the tops, down the ladder, &c. to execclte any neceffiry duties. 

T o  double it into two equal parts. 

A h i p  is raid to MISS STAYS, when her 
head will not fly up into the direaion of the wind, in order to get 
her on the 0th-r tack. 

MOORING. Securing a fhip in a particular itation by chains 
or cables, which are either fdfiened to an adjacent fhore or to  an- 
chors at the bo>tom. 

When a fhip is moored, and rides 
at  one cable’s length, the mooring fervice is that which is a t  the 
firit fplice. 

NEAPED. Tlie fituation of a h i p  left a-ground on the height 
of a fpring tide, fo that fhe cannot be floated till the return of the 
next fpring tide. 

NEAR or NO NEAR. A n  order to the fieerrman not to keep 
the h i p  To clofe to the wind. 

O F F - A N D - O N .  When a fhip is beating to windward, io 
that by one board fhe approaches towards the &ore, and by the 
other liands out to {ea, h e  is Lid to itand OFF-AND-ON fhore. 

C)FFING. O u t  at Tea, or at a competent diftance from the 
fliorc, a d  geaerslly out of anchor-ground. 

0i ;FLVARD. From the Ihore ; as when a h i p  lies a-ground 
all3 leans towards the fea, fhe is faid to heel OFFWARD.  

ON T H E  B E A M .  Any diitance from the h i p  on a line with 
the beams, or 3t right angles with the keel. 

ON T H E  BOIV. An arch of the horizon, comprehending 
about four points of the compafs on each fide of that point to which 
the hip’s head is &re&ed. Thus,  they fay, the ibip in Gght bears 

three 

Having all her maits complete. 

See A iv I D s H I PS. 

MOORING SERVICE. 

/ 

See BEARING. 
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three points ON THE STARBOARD-BOW ; that is three points, to- 

mrds the right-hand, from that part of the horizon which is right 
Qead. See BEARING. 

An arch of the horizon, compre- 
hending about four points of the compafs on each fide of that poiilt 
to which the hip’s fiern is d i rehd .  See ON T H E  BOW pnd 

T h e  dtuation of a place expofed to the wind and Tea. 
It is alfo exprefid of any difiant ob jea  to which the fight or pdf- 
fage is not intercepted. 

OPEN H A W S E .  When the cables of a ihip at her moorings 
lead Arait to  their refpeAive anchors, without crofling, b e  is faid 
to ride with an OPEN HAWSE.  

ON T H E  QUARTEjR. 

BEARING. 

OPEN. 

OVER-BOARD.  O u t  of the hip .  
O V E R - G R O W N  SEA is expreffed of the ocean when the 

furges and billows rife extremely high, 
T o  OVER-HAUL. T o  open and extend the feveral parts of 

a tackle, or other agemblage of ropes, thereby fitting them the 
better fi>r running eafily. 

When a fhip at anchor is expofed to a head- 
fea, the waves of which break in upon her, the waves are faid to 
o VER-RAKE her. 

OVER-SET. A h i p  is OVER-SET, when her keel turns up- 
wards. 

OUT-OF-TRIM. The itate of a hip,  when b e  is not pro- 
perly balanced for the purpdm of navigation. 

P A R L I A M E N T - H E E L ,  T h e  Gtuation OF a ihip when he 
is made to ltoop a little to one fide, fo as to clean the upper part of 
her bottom on the other fide. 
PARTING. Being driven from the anchors, by the breaking 

of the cable. 
T o  PAWL THE CADSTERN.  T o  fix the pawls, to as to pre- 

vent the cafiern from recoiling, during any paufe of heaving. 
T o  PAY. T o  daub or cover the furface or‘ any body with pitch, 

tar, &c, io order to prevent it from the injuries of the weather. 
T o  P A Y  AWAY or PAY OUT. To flacken a cable or o. 

ther rope, fo as to let it run out for iome particular purpofe. 
TG 

OVER-RAKE.  

See BOOT-TOPPING. 
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’V TO PAY OFF. 
T o  PEEK THE MIZEN. 

PITCHING. 

T o  move a ihip’s head to leeward. 
To put the mizen-yard perpendicu- 

lar by the maR. 
T h e  movement of* hip ,  by which ihe plun- 

ges her head and after-part alternately into the hollow of the 
lea. 

T o  endeavour to make a progreii 
ngainff the dire&on of the wind. See BEATING TO WIND- 

T h e  direRion of a gun when levelled ho- 
rizontally. 

T h e  fhock of a high and heavy rea upon tho 
Rerri or quarter of a hip ,  when h e  icuds before the wind in  a 

tempeft. 
A name given on iome occafions to the larboard fide 

of the h i p ;  as, the ihip heels to port, top the yards to port, 
&C . 

PORT T H E  HELM! T h e  order to put the helm over to 
the larboard fide. 

PORT-LAST. T h e  gunwale. 
PORTOISE. T h e  lame as PORT-LAST; TO RIDE A POR- 

PRESS OF SAIL,. All the fail a h i p  can ret or carry. 
PRIZING. T h e  application of a lever to move any weighty 

body. 
PURCHASE.  Any fort of mechanical power employed in 

raifing or removing heavy bodies. 
QUARTERS. The,iebeial itations of a hip’s crew in time 

of aaion. 
QUARTERING. When a ihip under fail has the wind 

blowing on her quarter. 
T o  RAISE. T o  elevate any diitant obje&t at f a  by approach- 

T o  PLY TO WINDWARD. 

WARD. 

P O I N T - B L A N K .  

POOPING. 

PORT. 
0’ 

TOISE is to ride with a yard itruck down to the deck. 

i 

ing it; thus, T O  RAlSE THE LAND iS ufed in OppOfitiOn t0 L A 1  

THE LAND. 

T o  RAKE.  T o  cannonade a h i p  a t  the Dern or head, fb that 

RANGE 
the balls fcour the whole length of the decks. 
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A fufficient length of cable drawn 

upon deck before the anchor is cafi looie, to admit of its finking 
to the bottom without any check. 

The  diftance between any two points on the 
banks of a river, wherein the current flows in an uninterrupted 
coude. 

I/ READY ABOUT! A command of the boatiwain to the 
crew, and implies that all the hands are to be attentive and at their 
flations for tacking. 

T h e  laR divifion of a fquadron, or the laR fqua- 
dron of a fleet. It is applied likewik to the lae fhip of a line, 
fquadron, or diviiion. 

Part of a fail from one row of eyelet-holes to ano- 
ther. It is applied likewife to a chain of rocks lying near the 
furface of the water. 

T h e  operation of reducing a fail by taking in 
one or more of the reefs. 

T o  pars the end of a rope .through any hole, 
as the channel of a block, the cavity of a thimble, &c. 

T h e  giving way or yielding to the efforts 
of f m e  mechanical power. I t  is ufed in oppofition to jambing 
or flicking. 

RIDING, when rxprded of a hip, is the Rate of being re- 
tained in a particular fiation by an anchor and cable. Thus h e  is 
faid to RIDE E A S Y  or to RIDE HARD, in proportion to the flrain 
upon her cable. She is likewife faid to RIDE L E E W A R D  TIDE if 
anchored in a place at a time when the tide rets to leeward, and to 
RIDE WINDWARD TIDE if the tide lets to windward : to R I D B  

BETWEEN WIND AND TIDE, when the wind and tide are in di- 
re& oppofition, caufing her to ride without any itrain upon her 
cables. 

Refloring a ihip to an upright polition, either 
after fhe has been laid on a careen, or after fie has been preiied 
down on her fide by the wind. 

To RIGHT THE HELM is to bring it into midihips, after it 
has been pufhed either to itarboard or larboard. 

RIGGING 

RANGE OF CABLE. 

REACH. 

REAR. 

REEF. 

REEFING. 

‘To REEVE. 

RENDERING. 

( 0  

, 

RIGHTING. 

- 
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R I G G I N G  OUT A BOOM. T h e  running out a pole at the 

To R I G  T H E  CAPSTERN. T o  fix the bars in their refpec- 
tive holes. 
ROLLING. The motion bp which a h i p  rocks fmn fide 

to fidc like a cradle. 
ROUGH-TR&E. A name applied to any mait, yard, or 

boom, placed in merchant-ihips, as a rail or fence above the wf- 
[el’s fide, from the quarter-deck to the fore-cafile. 

ROUNDING-IN. . The  pulling upon any rope which paahs 
through one or more blocks in a dirdion nearly horizontal i as, 
ROUND-IN the weather-braces, 

The  iituation of the two cables of a h i p  
when nioored, atter they have been Lveral times c rded  by the 
fwinging of the hip. 

ROUNDING-UP. Similar to ROUNDINO-IN, except that it 
is applied to ropes and blocks which a d  in a perpendicular direc- 
tion. 

. end of a yard to extend the foot of a fail. 

ROUND-TURN. 

T o  ROW.  
ROWSING. Pulling upon a cable or rope without the &it- 

ance of tackles. 
To RUN OUT A WARP.  To carry the end of a rope olir 

from a h i p  in a boat, and faQening it to fome &Rant Obget9,fo tha 
by ie tbe h i p  may be removed by pulling on it. 

T o  move a boat with oars. 

TU, SAG TO LEEWARD. TO make confiderable lee-way 
SAILING-TRIM is expreffed of a 5ip d e n  in the bcfi fiat0 

for hiling. 
SCANTING.  The variation of the wind, by wBi& it bb 

comes uufavourable to a 4ip’s making great p r p f s ,  as it de- 
viates from being large, and obliges the veffel to fleer clofe-hauled 
or nearly lo. 

SCUDDING. The  movement by which a h i p  is carried 
precipitately before the wind in a ternpelt. 

SCUTTLING.  Cutting large hdes through the bottom or 
Gdes of a hip, either to fink her or to unlade her expeditioufly 
when firanded. , 

SEA. 
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SEA. A large wave is fo called. Thus they fay, a HEAVY ,, 
SEA. It implies likewife the agitation of the ocean, as, a G R E A T  

SEA. It expreffes the direaion of the waves, as, A HEAD SEA. 

A LONG SEA means an uniform and fkady motion of long and 
extenfive waves; a SHORT SEA, on the contrary, is when they 
run irregularly, broken, and interrupted. 

SEA-BOAT. A vdel  that bears the f a  firmly, without 
firaining her maas, &c. 

SEA -CLOTHES . 
SEA-MARK, A point or obje& on &ore confpicuoufly ieen 

at fa. 
SEA-ROOM. A fufficient &fiance from the c d  or any 

dangerous rocks, &c. io that a ihip may perform all nautical opera- 
tions without danger of ihipwreck. 

The a& of pitching precipitately into the hol- 
low between two waves. 

t, SETTING. The a& of obferving the fituationbf anydZ 
tant obj& by the cornpa&.. 

To SET SAIL. T o  .unfurl and expad the fails to the wind, 
in order to give motion to the hip. 
T o  SET UP. T o  increafe the tenfioa of the ibrouds, back- 

flays, &c. by tackles, laniards, &. 
To SETTLE THE LAND. To lower in appearance. It is 

T o  SHAPE A COURSE, To d i d  or appoint the track ofa 
h i p  in order to profccute a voyage. 

SHEERING. The a& of deviating from the line of the coude, 
either to the right or left. 
T o  SHEER OFF. To remove to a greater difiance. 
T o  SHEET-HOME. T o  haul the fheea of a fail home to 

the block on the yard-arm. 
To SHIFT THE HELM. To alter its pofition from right to 

left, or from left to right. 
TO SHIP. T o  take any perion, goods, or thing, on board. 

I t  dfo implies to fix any thing in its proper place; as, to SHIP 

T H E  OARS, to fix them in their rowlocks. 
E SHIVERING. 

Jacket% tmders, &c 

SENDING. 

' 

i p O n j T l I O U S  With T O  L A Y  THE LAND. 

, 

~ 

, 
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SHIVERING. The  itate of a Lil when fluttering in the 

SHOAL. Shallow. 
T o  SHOE THE ANCHOR. To cover the flukes with a piece 

T o  SHOOT A-HEAD.  

SHORE, 
' TO SHORTEN SAIL. 

SLACK-WATER. 
dux of the tide, when no motion is perceptible in the water. 

SLATCH is applied to the period of a traniitory breeze. 
7'0 SLIP THE CABLE. To let it run quite aut wfren there is 

not time to weigh the afichor. 
T o  SLUE. To turn any cylindrical piece of timber about its 

axis without removing it. Thus, to SLUP A MAST or WM is 
to turn it in its cap or boom-iron. 

Trying the depth of the water with a plum- 
met, funk from a h i p  to the bottom. 

To let go the fbeet and peek 
it up. 

To  difchuge the Wind out of the cavity or belly 
of a fail, when it is drawn up in tbe bmils, in oida to furl ot reef i t  

wind. 

of plank to give it firmer hold in foft ground. 
T o  advance forward. 

A general name for the f m - c d  of any country. 
Ufed in oppofition to MAKP SAIL. 

The interval between the flux and re- 

SOUNDING. 

To SPELL T H ~  I~ICEN.  

To SPILL. 

SPLIT. The Bate o f n  GI rent by the violence of &e wind. 
SPOON-DRIFT. A fort of 0 0 w ~ y  fpridrling of tbc h- 

mter, fwept from the furkc of the waves in a ta~plft, and fly- 
ing like a vapour before the wind. 
SPRAY. The fprinkling of a, fn, driven 0rolfion;lUp h m  

the top of a wave, and not continual as SPOON-DPIFT. 

T o  SPRING A MAST, YARD, &c. To crack a d ,  prd, 
&c. by means of Araining in blowing d e r ,  Ib dnt it is ren- 
dered unfde for ufe. 
T o  SPRING A LEAK. When a leak Mt comgunccI, a 

h i p  is faid to SPRING A LEAK. 

TOSPRING T H E  LUFF. A h i p  is h i d  0 S?RIRG 11111 

xL LUFF when be yields to the effort of €he helm, by loiliag rreOm 

SQUALL. 

-, 

to the wind than before. 
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SQUALL. A fudden vident blaR of wind. 
SQUARE, This term is applied to yards that are very long, 

T o  SQUARE T H E  YARDS. T o  brace the yards, Co as to 

T o  S T A N D  ON. T o  continue advancing. 
T o  S T A N D  IN. 
To S T A N D  OFF, 
STARBOARD. 

L 

u TAUNT is to high d s .  

hang at right angles with the keel. 

T o  advance towards the &ore. 
To recede from the &ore. 

T h e  right-hand fide of the hip, when l o o t  
ing forward. 

A fhip is faid to be on the STAR- 
BOARD-TACK, when failing with the wind blowing upon her Rar- 
boarddde. 

An order to pufh the helm to 
the ftarboard-fide. 

T o  arrange the Lils aed move the rud- 
der, fo as to bring the 4hbip’s head to the direEtion of the wind, in 
order to get her on the other tack. 

T h e  order to the helmfman to keep the ihip in 
the direaion fhe is going at that inflant. 

The  art, of d i rd ing  the hip’s way by the 
movement of the helm. 

Such degree of progreave motion of 
a ihip as will give eff& to the motions of the helm. 

When a h i p  is hiling againft the 
tide at fuch a rate as enables her to overcome its power, fie is faid 

STERNFAST.  A rope canfining a h i p  by her itern to any 
d e r  h i p  or wharf. 

STERNMOST. The fartheit a-fitern, oppofed to HEAD- 

STERNWAY, The  motion by which a ihip falls back with 

STIFF.  The condition of Q h i p  whes fhe will carry 7 great 
It is ufed in oppofi- 

L STARBOARD-TACK. 

STARBOARD T H E  HELM! 

T o  S T A Y  A SHIP. 

S T E A D Y  I 

STEERING.  

STEERAGE-WAY. 

T o  STEM THE TIDE, 

to STEM THE TIDE. 

MOST. 

her ttern foremoil. 

quantity of fail w&ut h w d  of overktting. 
tiOn tQ CRAYIC. 

TO STOW, To arrange and diCde a hip’s cargo. 
E 2  To 
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T o  STREAM THE BUOY. 

T o  STRIKE. 

T o  let i t  fall from the hip’s Gde 
into the water, previoufly to d i n g  anchor. 

UCed em- 
phatically to denote the lowering of colours in token of furrender 
to a viiloiious enemy. 
‘ T o  STRIKE SOUNDING. To touch ground, when endea- 
vouring to find the depth of water. 

SURF. T h e  fwell of the fa that breaks upon &ore or on any 
rock. 

TO SURGE THE CAPSTERN. T o  flacken the rope heaved 
round upon it. 

SWELL. T h e  fluauating motion of the fea either during or 
after a itorm. 

S W E E P I N G .  T h e  a& of dragging the bight or loole part of 
a rope along the furfaye of the ground, in a harbour or road, in 
order to drag up fomething lok 

T h e  a& of a hip’s turning round her anchor 
a t  the change of wind or tide. 

T o  lower or let down any thing. 

SWINGING. 

I T o  TACK. T o  turn a fhip about from one tack 
to another, by bringing her head to the wind. T h u s  
the h i p  A p d e s  from the larboard to the fiarboard 
tack a. 

.. .w 
‘8, 

J 
.C.- ’q-* 

T A R I N G - I N .  T h e  a& of furling the fails. Ufd  in oppo- 

T A K E N  A-BACK. See A-BACK. 

TAUGHT. Improperly though vcry gcnerally ufed for TIGHT. 
T A U N T .  High or tali. Particularly applied to  maits of ex- 

trcordiriary Icngth. 
TENDING. T h e  turning or {winging of a h i p  round her 

anchor in a tide-way at the beginning of ebb and flood. 
T H W A R T .  See A-THWART. 

1 H W A R T  SHIPS. See A-THWART SHIPS. 

T H U S  ! 

fitiori to SETTIKC.  

. 

! An order to the heirnlman to keep the h i p  in her 
preknt frtuatim, when failing with a (cant wind. 

TIDE- 
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TIDE-WAY. That part of a river in which the tide ebbs and 
flows itrongIy. 

TIER. One range of any thing placed horizontally. 
' TOPPING. 
the other. 

T o  TOW. 
boat or other 0 i p  which io rowing or failing on. 

TRIM. 
lated for the purpofes of navigation. 

T o  TRIM THE HOLD. 
To TRIM THE SAILS. To difpofe the bils in the beft ar- 

To TRIP THE ANCHOR. T o  loofen the anchor from the 

TROUGH OF T H E  SEA. 

TRYING. 

Pulling one of the ends of a yard higher than 

T o  draw a h i p  in the water by a rope fixed to a 

The  itate or diipofition by which a h i p  is beft calcu- 

T o  arrange the cargo regularly. 

rangement for the courie which a h i p  is fieering. 

ground, either by defign or accident. 
The  hollow between two waves. 

The fituation in which a hip, in a tempefi, lies- 
to in the trough or hollow of the rea, particularly when the wind 
blows contrary to her coude. 

TURNING TO WINDWARD. That operation in kil- 
ing, whereby a 0 i p  endeavours to advance a s p i d  the wind. 

VAN. It is 
iikewife applied to the foremoft ihip of a divihon. 

T o  VEER. To change a hip's coude, 
from one tack to the other, by turning her 
Aern to windward : thus the h i p  A veers, in 
pafling from the c o d e  A to the c o d e  C. ' 
The  wind is faid to veer when it changes more 
aft. 
T o  VEER AND HAUL. T o  pull a rope tight, by alternately 

drawing it iH and flackening it. 
T o  UNBALLAST. T o  diicharge the ballaft out of a hip. 
T o  UNBEND. T o  take the fails off from their yards and 

ftays. To uR loole the anchor from the cab!e. T o  untie two ropes. 
T o  UNBIT. To  remove the turns of a cable from off the bits. 
UNDER FOOT is expreKxl of an anchor that is dircAly 

UNDER 

The foremoft divilion of a fleet in one line. 

! 

3 
under the 0ip. 
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and is under the government of her fails and rudder. 
UNDER SAIL. 

UNDER WAY. 
UNDER T H E  LEE OF T H E  SHORE is to be clofaunder 

T o  UNMOOR. T o  reduce a h i p  to the itate of riding at 

T o  UNREEVE. T o  draw a rope from out of a block, thim- 

T o  UNRIG. 
WAKE. 

When a h i p  is loofened froinmoorings, 

The fame as UNDER SAIL. 

the fhore which lies to windward of the hip. 

fingle anchor, after fhe has been moored. 

ble, &c. 
T o  deprive the h i p  of her rigging. 

The  print or track impreKed upon the furface of the 
water by a h i p  in her courfe. A h i p  is faid to be IN T H E  W A K E  

of another, when h e  follows her in the fame track, or on a line 
fuppofed to be formed on a continuation of her keel. Thus the 
h i p  A is failing in the wake of B, and 

B A '-*. the h i p  C is croGng in the wake of A .---~f-..e..-- 

and B. T- 
T o  WARE.  See TO VEER. 

WARP.  
from one place to another. 

T o  WARP. 
WATER-BOgNE.  

WATER-LOGGED.  

A frnall rope employed occafionally to remove a fhip 

T o  remove a fhip by means of a warp. 
T h e  itate of a hip,  when there is bare- 

ly a fufficient depth of water to float her off from the ground. 
The itate of a ihip, become heavy 

and inaaive on the f a ,  from the great quantity of water leaked 
into her. 

WATER-TIGHT. The  ftate of a h i p  when not leaky. 
W E A T H E R .  Synonymous with WINDWARD. 
WEATHER-BEATEN,  Shattered by a Aorm. 
WEATHER-BIT.  A turn of the cable about the end of the 

windlafs. 
, WEATHER-GAGE. When a h i p  or fleet is to windward 
of another fhe is bid to have the WEATHER-GAGE of her. 

WEATHER-QUARTER. That quarter of the h i p  which 
is on the windward fide. 

WEATHER-SIDE. The  fide upon which the wind blows, 
T o  
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T o  WEIGH ANCHOR. To heave up an anchor from the 

bottom. 
T o  WIND A SHIP. To change her pofition, bringing her 

head where her itern was. 
WIND-ROAD. When a h i p  is at anchor, and the wind, 

being againit the tide, is io ftrong as to overcome its power and 
keep the h i p  to leeward of her anchor, fhe is iaid to be WIND- 

TERMS USED IN SEAMANSHIP. 

ROAD. 

WIND'S EYE. 
T o  WINDWARD. Towards that part of the horizon from 

which the wind blows. 
WINDWARD-TIDE. 
To  W O R K  A SHIP. 

The point from which the wind blows. 

A tide that rets to windward. 
To  dire& the movements of a hip, by 

adapting the fails and managing the rudder according to the coude 
the ihip has to make. 

T o  make a progrefs 
againfi the direRion of the wind. 
; YAWING. The motion of a ihip, when f ie  deviates from 
her c o d e  to the right or left.' 

TO WORK TO WINDWARD. 
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THE THEORY O F  

SHIPS. 

WORKING 

H E  theory of working &ips is nothing but the demenftra- T tion, fupported with prpofs, of the effeas of every fail, and 
of the rudder, kparately or altogether confidered, both with re- 
fpa to the points where thefe machines are placed in the h ip ,  and 
with refpea to the different difpfitions which either are given 
them in the changes of evolutions, or which arife from their vari- 
ous obliquities, when they prefent, more or lefs obliquely, their 
furfaces to the coude of the water or the wind. 

L E M M A .  

I.  I F  A BODY STRIKES A SURFACE, IT COMMUNICATES T O  

IT ALL ITS  PERPENDICULAR MOTION. 

DEMONSTRATION.  
FIGURE I.  

6 

cd 
If the body c meets the furface A B, with a motion per- 

lpendicular to its middle, or centre of gravity D, it will do it 
F with 
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with the ftrength of all its perpendicular motion, which is the 
produce of its weight by its velocity; and will force it in the ili- 
redion D G, perpendicular to A B. If the fame body meets the 
fame furface obliquely, and with the fame velocity, it will impel it 
in the direaion D G, with the velocity only of D E, which is 
equal to the angle of incidence H F. For, H F exprelfes the 
perpendicular velocity of the body H, towards the furface: and 
this is evident, if we confider that the movement H D is compo- 
fed of the two movements H P and H E;  and that there is no 
other movement but H F only which can meet the furhce A B, 
fince the other H E is parallel to it. 

But the part H F, of the motion of the body H, is perpendi- 
cular to the furface A B: whence it follows, that the body H im- 
pels, in the like perpendicular manner, that furface in the direc- 
tion D G, with a force equal to the produA of its weight by the 
velocity H F. 

C H A P T E R  I. 

OF T H E  A C T l O N  WHICH W A T E R  OR W I N D  HAVE, B Y  

THEIR PRESSURE, ON SURFACES. 

2. FLUIDS are formed of an infinite number of panides, the 
miiiutenefs of which is the caufe why they communicate, 'by their 
hock,  but very imperceptible degrees of motion, in the firit in- 
itant of their aaion: and fuch is the weaknefs of their allion, 
that it requires to be repeated a great many times before they 
can produce any fenfible effe&i on the bodies they are to move. 

It is cafy to conceive, that the more fpecific gravity a body is 
poffeired of, the ilronger its impulfe muft be : therefore' water, 
which weighs nrarly eight hundred and fifp times more than air, 
ought to produce (the velocity being the fame) an impulfion eight 
hrindrrd and fifty times more than air would againit a fur& of 

rht 



T H E  THEORY OF WORKING SHIPS. 35 

&e fame fize, moved in direaions perfealy fimilar. And when 
i t  *is known that the impulfe of a fluid depends on its fpecific gra- 
vity, it will be eafily underflood that fuch an impulfe muit depend 
alfo on the extent of the furface which is Aruck. For, it is plain 
that the greater the iurface is, (the gravity, the velocity, and the 
direaion, of the fluid being the fame,) the fironger tbe impulfe 
will be, admitting itill the fame proportion to be kept between the 
extent of that fluid's iurface and that of any other furface put in 
cornparifon with it; becaufe a furface of twelve feet fquare will 
always receive twelve times as much impulfion as would a furface 
of only one foot fquare. We mull obferve here, a t  the fame time, 
that fuch parts of the fluid as h i k e  find more or leis difficulty to 
recoil after the hock,  according as the furface is more or le6 exten- 
five; becaufe, the greater the lurface ftruck, the longer is the con- 
tinuance of repulfion from their former direaions impreffed on the 
particles, which, by that very a& of repulfion, receive a new di- 
teaion, by which they are made to lofe for a while the firit move- 
ment they had during their primitive ones; whence it follows, 
that the hock of the fubfequent particles mufi be altered: but 
this deviation from the dire& line of the fubfequent particles may 
be looked upon as almoA nothing, fince there is very little 
wanting, indeed, but all impulfions fhould be in the recipro- 
cal proportions which exifi between them and the furfaces 
on which they ftrike, allowing always all other circumftances to be 
alike. 

3. It mutt be obferved, that the rapidity of the fluid contributes 
doubly to the force of the irnpulfe ; for every particle itrikes with 
lo much the more itrength as it a&s with a greater velocity, and 
is at the fame time followed by a greater number of new particles 
to hock the furface. So that the greater the celerity of the par- 
ticles, the greater is the number of thofe which h a r e  the aaion, 
and the more powerful is the refiflance they oppofe to their being 
put out of their dire6 motion. But, if the fluid is poffeffed of 
five or fix times more, rapidity, it is evident that every particle 
enjoys likewile five or fix times more force to h o c k  the furface 
which oppofes the pallige of them all tosether ; as, on the fide 
pf the furface, there are five or fix times as many particles to 

F 2  encounter 



36 THE T H E O R Y  OF WORKING SHIPS. 

encounter in the fame fpace of time : therefore fuch a furface, thus 
expofed to the mock of the fluid, will be ftruck with twenty-five 
or  thirty-fix times more force at  one time than at  another, fince 
therc lire five or fix times as many particles employed in the a&i of 
flrikin?, and fupported with five or fix times as much rapidity. 
Whence it may be concluded, that impulfions increale as the 
Cquares of velocities; or, rather, that they are between them- 
fclves as the fquares of their velocities, when all other circum- 
fiances are the fame. 

When a furface is expofed to the courfc of a fluid, it  is indif- 
ferent whether we confider that the fluid h o c k s  the furface, or that 
the furface moves the fluid: or, azain, whether we confider the  

fluid and the furface as having each their refpeahe &are of the 
velocity with which that furface receives the impulfe of the 
fluid. 
4. LVhen the wind has little velocity, its aeion is  obferved to 

be but  faint; but, when moviiig with rapidity, then it becomes 
capable of ~ > i o d u c i n ~  the greateft e&&. This  is eafy t o  be con- 
ceived; for, if to the ahion of every particle of air, which is 
ltronger by r e a h  of its increared celerity, be added a greater 
number of particles firiking at the fame time, it is evident that its 
force will incre& as the fquare of its velocity ; which has already 
been deinonftrated. 

T h e  Line m3y be faid of water, the inipulie of which is almofi 
like that of a folid when it a&, or is aaed upon, with a great rapi- 
dity of motion. Whence we muit conclude, that if that water 
meets perpendicularly a body which prelents to it a great fuper- 
ficies, fuch a body muft have the greaten folidity to be able to 
refift it. 

5. Experience confirms this princip!e. For, a h i p  which drives 
to leeward does not divide the fluid with her fide in a dire& line ; 
there is always fome obliquity in the direaion h e  purfues by her 
a& of dividing. T h i s  obliquity proceeds from the little refiflance 
fhe experiences from the fluid either at her Rem or at her ffern. 
So that, fhould fhe be driven ever io little to leeward, h e  glides 
always obliquely on the column of water which oppofes her under 
her lee, following a line more or leis clofe to the direEtion of her 

length, 
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length, than to the perpendicular which may be conceived to be 
drawn as lateral to her keel. 

6. We have hitherto fpoken of the impulle of fluids upon fur- 
faces only, when confidered as perpendicular : but, when that 
impulfe becomes oblique, it is clear, that it  muR receive a great 
diminution ; fince the motion of every particle will be diicompofed, 
on account of its a&ing only by its motion perpendicular to the 
furface, as has been demonfirated, (j~. I, pagr 33,) where the body 
H may be confidered as a particle of a fluid, the impulfe of which 
is proportionably leis as the fine of the angle of incidence H D P 

is diminiihed : therefore, in this cafe, when we confider the par- 
ticle H as a body, its impdfe will be in the proportion of the 
different angles of incidence, which always e x p d s  their re- 
fpe&ive velocities, theie being confidered in a direRion perpendi- 
cular to the lurface. 

FIGURE 2. 

7. If, infiead of one particle, we confider the whole lurface as 
txpofed to the courre of all thofc which compofe a fluid ; it  will 
appear evident, from what has been raid, that the furface E P, (fis. 
2,) which is oblique to the courfe of the fluid, prefents to that fluid 
a leis furface than it would if it were perpendicular to it, like A B. 
So that each particle produces a leis hock, and the parricks which 

arc 
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are at the lame time contributing to the hock are lefs in number. 
Now, as thefe two cauies of diminution follow the fame propor- 
tion, it refults, that the impulfions of Buids are between them- 
felves as the lquares of the fines of incidence. Therefore, as loon 
as the impulfe of a fluid, which Arikes a furface perpendicularly, 
is known, that impulfe, when it firikes the lurface obliquely, is 
only to be diminihed in the lame proportion as the fine total 1 K 
is to  the fquare of the fine of incidence L K. 

T h e  furface A B ( jg .  2,) receives all the direR impulle of the fluid 
which ftrikes it perpendicularly, and which is contained between 
c D: b u t  the fame furface, prefented obliquely to the fluid in the 
d i r e B h  E F, will receive but a part of the impulfe, which will 
be proportional to the fine of incidence K L, compared with the 
fine total I K, of the dire& effort of every particle contained be- 
tween the parallels E G and F H, which inclofe a much lek fpace 
than the fire A c and B D. Whence it is eafy to conclude, that 
the dirni~iution of the impulfe of the fluid has diminilhed on two 
fides, and has conkquently followed the proportion of the iquare 
of the fine total I K to the fquare of the fine of incidence L K; 
For thcrc is a lek number of particles employed in h i k i n g  the 
furfacc, and with a fmallcr degree of velocity. 

8. It follows, that we ought not to be furprifed to lee the velo- 
city of a ihip dimiiiihiiig confiderably, when, after having run 
with the wind aft or large, the veffel is hauled clofer to the wind. 
For it is evident that all the fails, which can pofi'ibly be fpread in 
this Ian direaion, will receive but very little impulfe, on account 
of their great obliquity to the wind, with which they cannot make 
an angle more open than 30 degrees, and lometimes much leis, as 
will be demonitrated hereafter. So that the impulfe has diminiih- 
cd in proportion as the fquare of the fine total is to  the fine of in- 
cidence of 30 degrees; that is to fay, as 4 to I. Therefore, the 
fails, receiving but a very faint iinpulfe, can communicate to the 
ihip but a fmall motion; and that motion is fiill enfeebled by the 
reftilance of the water on the lee-bow ; which refiflance increaies, 
on one hand, by the inclination of the h i p  ; and, on the other, by 
the greater furface which the prefents to  the water in the dirdtion 
of her length ; to which muit be added, the decompofition of the 

abfol u te 
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abfolute effort of the fails, the lateral part of which is now be- 
come much greater than the dire&. Hence we find the rapidity 
of the hip’s way is already diminiihed from three evident caufes, 
to which another may ftiil be added; and it is this: If the 0 i p  has 
an inclination to the horizon, (as this always happens in oblique 
courfes, and as we have already hinted,) and if the wind has ever 
To little force, there will refult again from that circumfiance a caufe 
of diminution of impulfe of the wind on the fails ; becauie, in fuch 
a cafe, the &is foilow that particular inclination of the ihip called 
heeling; and this diminution of impulfe will follow this particular 
proportion, viz. that in fuch a d i rd ion  the fquare of the fine of 
incidence will be fmaller than thpt of the fine total. Therefore, 
we fee that the abfolute fine of incidence diminifhes in  a twofold 
proportion, and receives that diminution from the compound ratio 
of the proportion which the fine total bears to the two fines of the 
obliquity of the yard with the wind and of the inclination of the 
fail with the wind. 

9. T h e  impulfe of the wind, being continual, muft necefhily 
communicate to the ihip degrees of velocity, which, from initant 
to initant, are increafing, until there happens to be an equilibrium 
between the impulfe of the wind on the hils and the refiflance of 
the water on the bows, obferving, that, in the courfes where the 
ihip i d s  with the wind abafi the beam, the firfl moment when the 
wind firikes the fails is the time when its impulfe is greatefi, and 
the refiflance of the water the weakeft ; becaule, at that initanr, 
the fhip does not yet move in the fluid, not having yielded to the 
power of the wind : but, in a few moments, the velocity of the 
hip increafing, the refiflance of the water on the bows increafes 
alfo confiderably : then the impulfe of the wind on the fails is pro- 
portionably Becreafing, becaufe, the ihip, raceding, as it were, 
from the wind, mufl of coude leifen its power on the fails. Thus 
the accelerating force is inceffantly leffening from two caufes 
firfl, from the wind flriking the fails with leis force ; and, fecond, 
from the greater part of its impulfe being deitroyed hy the refif- 
tance of the water on the bows ; a refitlance which increafes in 
proportion as the 5ip’s way accelerates ; for, this oppofition of the 
water is as a deduaion from the effort of the wind ; fince, by its 

refiance, 
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refifianct-, the water renders part of that effort ineffeGual. There- 
fore, t ie rate of failing will be the greateft poiiible when the im-* 
pulfe of the wind upon the fails &all be io diminifbed, and the re- 
fifiance of the water on the bows fo increafed, as that the two 
forces, aaing in contrary direfions, are in a perfeq equilibrium, 
Hence we muit conclude, that the vcKe1 will now enjoy aconf)anc 
Pnd uniform motion; for, the h i p  advances as if h e  were not 
fuSjc& to the %&ion of any exterior force, the wind no longer ha- 
ving power to increafe her velocity, becaule the refiflance of the 
water on her bows prevents it; and, on the ocher hand, the im- 
pulie of the wind hinders the water, by its refiflance, from retard- 
ing her courir. 

IO. it a fnip runs on a line perpendicular to the direaion of the 
wind, the iinpulfe on the fails is aiways the fame, becaufe &e does 
nor recede from the point from which the wind blows ; but, when 
h e  fails clofe-hauled, the impulfe muit be fironger ; becaufe h e  
rgns to windward, and d raw nearer to chat point. So that, if the 
rate of the hip’s failing be great, the apparent angle of incidence 
6iminiihes in  proportion to the two velocities, viz. that of the 
wind and that of the hip.  

The moment a furhc:, which is fufpended or a-float, is itruck 
by a fluid, that is the time of the greatefi impulfion, (if it were 
not in motion before,) and of the greatefi refiflance of the fur- 
fice. 

C H A P -  
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C H A P T E R  11. 

OF THE CENTRE OF GRAVITY. 

FIGURE 3. 

I I. EVERY folid has a centre of gravity; that is to fay, a 
point, on which, it being fufpended, it will have a perfed equili- 
brium; and on that point all the gravity of the body is united. 
Such, for example, is the re€tangular parallelepipedon A ~1 (jig. 
3,) the centre of gravity of which is exaaly in the middle of the 
folid O ;  fo that, if it be fufpended from that point, as from G to 
D, it will always be in equilibrium ; becaufe that folid being con- 
fidered as regular, ow of its halves muit exaaly balance the 0- 

ther; and, were it not regular, the finding of this centre would 
be much more complicated. Without engaging, therefore, in a b  
flra&t difficulties, it will be fufficient for our purpofe to make it 
appear, that the centre of gravity of a body, heavier at one extre- 
mity than at the other, lies always in the heavieR part, with re- 
fpeA to the point which marks the middle of the length of the 
body. If, to the folid A E, which is fufpended in perf& equili- 
brium by its c e ~ t r c  of gravity G, be added a weight E, in the 

G centre 
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centre of the part A C-, the equilibrium will then be lo& as it 
will increale the weight of this part, which will then overweigh 
the other half B c by all the weight E, of which the part B G 

becomes by fo much the lighter. T o  find, then, the centre of 
gravity, which is changed from G to I, we muft divide recipro- 
cally to the weight of the two bodies, A G + E for the one, and 
B G for the other, the interval F H; for, it may be fuppofed 
that this half A + G of the parallelepipedon, pIur the weight E, 
is a body fufpended by the centre F of the part A c ; and that 
this point is the extremity of a lever F H, infinitely light, which 
bears allb, at the other extremity H, taken for the centre of the other 
part B G, all the weight of that part: fo that, if the body A G 

+ E weighs four times as much as the other weight B G, we have 
but to make the interval F I the fourth part of the other I H, and 
the point I will then be the centre of gravity required of the folid 
A B + E, and the two bodies hfpended by that point will be in 
perfelt equilibrium; for, the weight A G + E is four times as 
heavy as the other B G j but it a& with an arm of a lever F I, 

which is o~dy  a fourth part of the other I H ; therefore the two 
weights, fufpended by the point I, will prelerve a perfeQ equili- 
brium in whatever fituation they may be placed, as they make, in 
fa&, both but one, the heavinefs of which may be fuppokd united 
in the tingle point I. 

12. It follows, from what has been demonftrated, that a long 
lever is produaive of a greater effe& than a ihort one, when both 
are aauated by the isme force; whence wc muft conclude, that 
the longefi lever, or the greatefi difiance from the fukrum, or 
point of fupport, is proportional to the greatoil weight. 

It is very eafy to be convinced of this truth if we d e  one of 
the two following proportions; f i r f t ,  thus; the fum of the two 
weights A G + B + B G : F H : : B 0 : F I ;  o r :  : A G 

W e  have hppofed that the weight A G + E ( jg .  3) weighs four 
times as much as the other B G, which I fuppofe to be two pounds ; 
fo that the fum total will be ten pounds. Then fay: Ten, the Cum 
of the two weights, is to the whole lever F H as two pounds is to the 
lek part P I of the lever, divided into five equal parts: io that, 

if 

+ E :  I H .  
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if F I is equal to two feet, I H will be equal to eight feet, and 
F H equal to ten feet. But we have alfo this proportion to make: 
viz. T e n  pound, the ruin of the two weights, is to ten feet, the 
whole length of the lever, as eight pounds are to eight feet; 
but, admitting the diftance F H to be ten feet, the diftance F I is 
found to be two feet, and of H I eight feet ; which demonhates, 
that a power of two pounds on a lever of eight feet is equal to  a 
power ot eight pounds on a lever of two feet; for, the produ& of 
the extremes, in both the one and the other proportions, is equal 
to that of their means. 

I t  ought all0 to be obferved, that the centre of graviry of a fo- 
lid follows always the greatefl weight with re@& to the middle 
G, (f;s. 3,) fince the p i n t  I is four times as near the centre F of 
the heaviefi body as it is to the centre H of the lightefi body. 

F ~ C U R E  4. 

9.- \ Z Y = > B  . . ... .......... ,&.... ..........._.__.... 

13. I t  follows, that the centre of gravity c of a h i p  (Jg. 4) ic 
always before the point A, which is the middle of her abrolutc 
length; for, the fore part B A, having more capacity than the after 
part A D, muft of c o d e  have alio more weight: therefore it car- 
ries the centre of gravity E forward, in proportion to its greater 
weight, (which in largt h i p s  is from fifty to eighty tons,) and to 
the interval there is between every ccntre of gravity of each parti- 
cular part both forward and aft. 

I+ When a h i p  is at rea, and loaded, the centre of gravity 
may well be fiippofed not to change, unlefs the cargo bc moved. 

But it mutl be obferved, that, as experience fhows it, the fore 
or after part of the bottom of a h i p  plunges and labours more arid 
more, in proportion as the wind a d s  with more or iefs force on the 
fails ; becaufe h ips  ai e generally not mafted according to the point 
vcligur:* fo that a fhip, wbich has the centre of the effort of her 

G z  fails 

* From the centre of gravity of the floating l ine of a lbip let a perpndiculu tn 
tlir duettion of the impnlk of the water on 

tbc 
r i t d ,  and continued till interfettrd 
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Gls ill-placed, draws always more water forward or aft, if the 
impulfe of the wind upon her fails is very powerful, than when ihe 
is at d e  under her bunhen. 

T H E 0 R E M. 
15. The  centre of rotation, or the point on which a body turns 

freely, is always, on the other fide of the centre of gravity of that 
body, with ref@ to the point on which the moving force 
a&. 

D E M O N S  T R A  TI ON. 

FIGURE 5. 

IF the body B D (&. 5 )  be ftruck in its centre of gravity o, when 
it is perfealy at refi, it is evident (5. I) that the two extremities II 

the bows, in failing direCtly before the wind ; and, where there two lines cut each 
other, there is the point vdigue, and where the centre of effort of all the fails fhould 
k placed. 

and 
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and D will advance equally on parallels ; but, if it  is ftruck in the 
point F, difiant from the centre of gravity, by any mobile fuch as 
A, when the body is fubjea to no friaion, it will then have two 
motions with refpea to  its centre of gravity G, on which are col- 
le&ed all the weight and the refiflance. For, that centre, not 
being held by any thing, is moved in the direBion G g, parallel to 
the d i r d i o n  A I, of the effort of the mobile A, which ftrikes the 
body B D in the point F. So that the part B G of that body re- 
ceives the ihock of the mobile A, which makes it pars from F to 
f, according to the direAion of its motion A I. And, as the o- 
ther part G D of the fame body hares that motion only in propor- 
tion as its parts are lek diftdnt from the point of percuflion F, 
(fince the nearetl parts of that point receive the greater h a r e  of 
the aQion,) in proportion as they remove from their firft fituation, 
they all defcribe, by the firft effeR of the hock ,  parallels B b, 
G R, and D d, io the direRion A I of the effort of the mobile A. 

There paral1c.k are greater as they are more diftant from the part 
hocked and from its extremity B ; becaufe the refiflance, which 
the body B D makes again8 receiving the motion, cannot be in e- 
quilibri im with that which the power A makes to  lore part of its 
own motion, but as niuch as the two refiitances are equaI and di- 
reLtly contrary: therefore, the body B D, yielding to the impulfi 
of the mobile A, does not oppoie to it a refiftance equal to its 
h o c k  ; it mufl then change its place and fituation, in turning on 
the point R, markzd by the meeting of two lines D R and d R, 
drawn from the centre of gravity of the body B D in thofe two 
fituations before and after the h o c k  ; and, as the circular motion 
of the body B D is made always round the centre of gravity, i t  is 
ea9 to conceive that the centre, having taken the velocity G g, 
mufl continue to move equally in the fdnie right line prolonged ; 
and that the body, having begun to turn, it  m u 8  continue to do 
the fame round its centre of gravity, and at the fame time be car- 
ried in the diretiion A I on the parallels B B and D E, as long 
as the force which puts it in motion ex ik .  But  it Inuit be re- 
marked, t h a ~  in proportion &it bal l  remove from its fkfl fitua- 
tion P D, it will lofe 21) tbe relations it had in the principle of 

motion 
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motion with the point R; that is to Ly, that the point G, being 
trrnfported to g, in the firit initant of the frock, it will continue 
in the fecond and the following inftants to be thus tranfported on 
the fmie l iw  and in the fame direEtion : therefore the point of ro- 
tation R will cha?ge in proportion as the body B D re.noves from 
the fecoiid lituation 6 d to take another E H ; far, the line H K 

will cut D R in a point K, nearer the point froni which the body 
was moved; and, although the p i n t  of rotation R be continually 
changing during the time of motion, it remains always on the o- 
ther fide of the centre of gLavity with reCpeL3 to the point of per- 
cufio!i, till at latl the body B D be fo much turned, that the ef- 
fort A I: may pa:; through the centre of p v i : y  in the d i r d i o n  
D B; then the bxly D c wii! ceak to turii round a point fituated 
on the p u t  G D pioloii:cJ, a2.d wiil turn iucce3ively on different 
puints of the p u t  G B, which wiil then have p~i7i.d to the opp- 
Gte fde. 

16. If the force of the mobiic A, vf. 5,) employed to turn the bo- 
dy  B D, be greater or le&, the velocity G g of the centre of gravity 
vrill bc likewife increded or diminihed in proportion as the mo- 
bile k 1 1  a& with more or leis power. Confrquently, when the 
t r d y  B D changes its fituation, the angle it will make with its 
f i r i t  pofition will be proportional to tne motion G g, or to the 
force employed in the hock, fince they are correfporident to 
one another. Therefore, all other circumilances being the famc, 
the rapidity of a circular motion will be always in proportion t o  
the force employed to produce it. 

I 7. A method of increafing the rapidity of motion and the angle 
of rotation is to make the power A (jg. 5) a& on a point more dif- 
tant from the centre of gravicy c than the given poilit I; for, it io 
clear, that, if the diitance c F be two or three times augmented, 
the other diftance G R, from the centre of gravity to the point of 
rotation, will become two or three times lek; and the fides of the 
angle G R g, becoming conlequently ihorter, it follows, that the 
rrible will be more open in the fame proportion. Therefore it is 
drnionftrared that there are two &re methods of augmenting 
both the angle and motion oi rotation of a body; the firti conhits 

of 
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of employing more force in the percuition, in order that the angle 
G R g fhould be as much increded as is the fide G g which fub- 
tends it, 

T h e  fecond is to apply that force at a greater diitance from the 
centre of the body you wiih to turn : for, in augmenting F G, 

c R is diminiihed; and the more the fides which form an angle 
are fhortened, (the fide which fubtends it itill remaining the fame,) 
the more the angle is augmented. so that the angle of rotation 
is in a compound proportion both to the 6rce employed and to the 
diftance of that force from rhe centre of gravity: this angle is 
then as the produce of that force multiplied by F G. AI- 
though the body be perfeAly free, and take a dire& motion 0 

g, we muit confider its centre of gravity G as the point of fup- 
port, or F G as the arm of a lever; and the angle of rotation 
B R b is always proportional to the ab/obte force* employed in the 
percuffion. 

18. Let us confider the body B D ( jg .  5) expofed to the a€tion of 
feveral forces at the fame time, and it wiIl appear that the an- 
gle of rotation will be proportional to the fum oc difference of 
the abfolute foices, according as they tend to turn the body D D 
in the fame or in contrary direaions. 

If the a&ting forces diredly countera& each other, i; is plain that 
their &lolute eff& with refpea to the centre of gravity G, mufi 
be fought, and then deduCZ the excefi of one from the other : then 
the angle of rotation will be proportional to that excels; infiead 
of which, it will be proportional to the fum of the forces rm- 
ployed, if they a& in concert arid in the fame manner, to aug- 
ment it, But if you take no notice of the angle of rotation, and 
w2b to d d e z  the centce of gravity only as being tranfprtcd 
from G fog, it is not necerary to find the fum of the abfolute 
forces of the d t ing  powers, but only to confider the forces in 
themfelves, and then c g will be found proportiod to either their 
fum or their difference, according as they con:rrbute to produce 
the kme effea, or as they are oppfite in their effoits. 

* By the term ebjiluttforcr wc underRdnd the force employed to turn ;he body, 
znultipiied by the difiance c G, from the centre of yrav.t).. 

F I G U R E  
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FIGURE 6, 

p T Q  

OS Io 
Suppofe there forces equal between theinfelves but a&ng in con- 

trary direaions on the extremities A and B ( jg .  6) of the body A 

B, and on a r m  of equal levers. Then it is evident, that the angle 
of rotation is double what it would be if the body were Rruck by 
o ~ l y  one of there forces, and turned on its centre of gravity; fince 
the two parts, feparated by the centre, are firuck equally and at 
the fm.e time by forces which a& perpendicularly in contrq di- 
rec?ioiis. To prove this, olferve that the equal powers ti and T 
a& st the fame time on the body A B with equal levers, G K and 
G F; Co that the extremity B pnifes to c at  the fame time that A 

paffes to D ; and thereby the centre of gravity c remains as if it 
were fixed in the fame point which ferves as a centre of rotation ; 
for, if one of the aAing forces removes it from its fid fituation, 
the other, in oppofing an equal force, will replace it. 

If the power T exceeds the other s, it is evident that the cec- 
tre of gravity G will be tranfimted towards g, in proportion as 
the force T exceeds the other ti ; then the body A B could turn 
no longer on the centre of gravity G, (§. 15,) but on another point 
E, which would be on the other fide of the centre of gravity 0, 

with refpea to the point of percuffion. 
If the body A E Cr;g. 6) were flruck at the two points K and P 

by two mobiles, s and I exerting equal powers with refpea to the 
centre of gravity G ; it is plain that the whole body A B will be 
carried up on parallels, Cuch as I T and s H, and that the fum of 

the 
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&e two powers will a& on the centre of gravity 0, fince they are 
equal in every refpea 

T H E  0 R EM. 

xg. A SAIL ACTS ALWAYS TWO WAYS ON A SHIP, WHEN 

IT IS NOT PERPENDICULAR TO HER LENGTH. 

FIGURB 7. 
D 

D E M 0 N S T R A T I O  Ne 

We have only to confider the hi1 A B, (jig. 7,) oblique to the h ip  
and to the wind, and we mu8 be convinced (9. I, 7) that it is impel- 
led in the direaon c D, with a force expreffed by the fquare of the 
line of incidence of the wind upon the GI, Therefbre, what 
we are going to fay here for the prefent cafe is to be underitood 
as applicable in all others, in which the fail hall not be perpen- 
dicular to the length of the h i p  ; for, then, fhe would go only 
in  the dire&on of her length from c to E, or from c to r, ac- 
cording as the fail might be full or a-back. 

If c D be equal to the impulfe of the wind upon the iil, as 
cxpreff’ed by the fquare of the fine of incidence A v, we have only 
to form the right-angled parallelogram G H, to be convinced that 

H fuch 
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rich it dire&ion is compofed of the two effeAs c H and c o, 
which it produces with refpea to the body E F, upon which it 
a& in impelling it in the direRion c D. 

T h e  more the yard A B (jg. 7) hall make the angle A c E acute, 
the more the effe& c H will augment, and the other c G dirninih ; 
for, the more the angle A c E becomes acute, the more its equal 
D c H or c D G (§. 22) will be acute alfo ; io that c D, which is 
perpendicular to the centre of the yard, will approach more to 
c H, the other perpendicular to the length of the fhip E F; 
which cannot happen without increafiag the fhip's tendency to fall 
off in the direltion c H, and increafing likewife the caufe c D, 

which follows in that increafe the fame proportion as the fquare of 
the fineof incidence augments. ( 5 .  I, 6, 7.) But this increafe of 
the impulfe c D is not fufficient to prelerve the effea of the fail 
in the dire&on of the keel c G. O n  the contrary, it diminiihes 
in the proportion of the decreafe of the fine A c E or c D G ;  

whence it follows, that you never can augment the impulfe of the 
wind by ihifting the fituation of the fail, when it is properly trim- 
med, without leffening the rate of failing, ($. 28,) when neither 
the h i p  changes her courfe nor the wind ihifts. 

20. It might, in the fame manner, be denionflrated, that the 
more open the angle A c E of the hi1 A B is with the keel, the 
more its effea c G, in the diredion of the fhip's length, will in- 
creak in the fame proportion as the increafe of the fine of that 
angle, when the impulfe of the wind upon the fail is the fame ; for, 
the fines of the angles are in proportion to their oppofite fides in 
the triangle c D G, of which the angle c D G is equal to the 
angle A c E. 

If the impulCe augment alfo, ($3,) the two effedb, c G and 
c H, will augment proportionally. 
21. Jf the hi1 A B receive the impulfe of the wind B OQ it0 

forward furface, it would fldl a& in two ways on the 0ip, by 
forcing 4er firA a-itern in the direaion c F, and then to leeward 
in the direUion H C :  to be convinced of this, revulg the paral- 

'lelogram, by tracing it on the after part of the yard towards F, 
. and ufe the f i e  rcalonirrg. 

FIGURE 
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FIQURE 8. 

A 

T H E 0 R E M. 

22. THE ANGLE A c F, (jg. 8,) FORMED BY THE Y A R D  A B AND 

T H E  K E E L  F C OF T H E  SHIP, IS EQUAL T O  T H E  ANGLE 

D C H, COMPREHENDED BETWEEN T H E  PERPENDICULARS 

D C T O  T H E  YARD AND E C T O  T H E  KEEL, I N  T H E  L I R E  

MANNER AS THE ANGLE C D G. 

D E  M 0 N S T R A T  IO N. 
The  angIe A c D is right, h e  c D is perpendicular on 

A B: the other angle F c E is right dfo; for c H is perpendi- 
cular on F I;  therefore the arc A D is equal to the arc F H; and 
if, from there two equal arcs, be taken away the common one 
F D, the remainders A F and H D will be equal: becaufe, when 
equals are taken from equals, the remainders mufi be equal. 

Secondly, the angle c D G in the paridlelagram G E is alter- 
nate to the angle D c E : therefore it is equal to it ; therefore it 
is alfo equal to A c E. 
23. I t  follows, that the angle B c H is equal to the other an- 

gle D C F ; for, if from the two equal arcs A D and B D be taken 
the other equal arcs F A and D H, the remainders F D and H 
will be equal dlo. 

be found of great fervice in the Cequel, ought not to difcourage. 
H2 We 

24. The few principles of geometry here given, and which will 
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We make uk of them now, only to eitablifh principles as fimpIe 
as they are h e ,  and to leave nothing to doubt or conj&ure in the 
following part of this theory, which is in itfelf very abfirufe. We 
hall  however be obliged to uie again a few mOre demonftrations of 
this kind. 

C H A P T E R  111. 

OF T H E  MOST ADVANTAGEOUS ANGLE OF T H E  SAILS W I T H  

T H E  KEEL A N D  T H E  WIND, I N  ORDER TO O B T A I N  T H E  

G R E A T E S T  R A T E  OF SAILING ON AN OBLIQ.!UE COURSE. 

25. IN 
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25. IN moil hips the &Is d e  with the keel an angle A D R 

@& 9 )  of 40 degrees, or thereabouts, ( fome more, fome lek,) when 
clofe-hauled. We are now to undertake to make it appear that 
this angle is not the moit fivounble to run with the greateit velo- 
city, in getting to windward. It fhwld be much more oblique; 
but as it is not poable, in praaice, to attain the greateil perfec- 
tion, we muft be contented to approach it as near as pofible, in 
great hips, by reducing the angle A D R to 30 degrees only. 
This  will be io much the more d i l y  dope, as in every 5 i p  the 
two foremofl fbrouds of each lower mafl can be fuppreGd. For 
it muit be obfervcd, &at, in the movement of pitching and rolling, 
the mafts always incline forward, in the direAion D E of the ef- 
fort of the hi]; To that the 5rouds which are ab& and cat-bar- 
pen4  in, ,arc fufficient to fupprt  the mails, fince they a€t nearly 
oppofite to the effort of the fail. Befides, &odd there be reafon 
to expea bad weather, preventer-lhrouds may eafily be fafiened to 
the ftrops which are always ready hung for that purpofe. This 
practice is io much the better grounded, as the number of thofe 
preventers can at any time be increafed as circurnftances or necef- 
lity require.. 

Therefore, we hall, for the future, confider the angle A D R, 
which is the moit oblique in praaice, as fixed at 30 degrees, 
though, in fbme hips, it may happen to be more acute : a circurn- 
fiance to which particular attention &odd be paid. 

26. Among the angles A D R, B D R, and H D R, V;g. 9,) which 
&e hi1 A z can make with the keel in the Came courfe D R, it is evi- 
dent there muft be one more advantageous then the re$ to produce 
the greateft velocity poffible in the mofl oblique coude. That 

* This recommendation of M. Bourdi, to lupprefs the two foremofi &muds of cacb 
bner ma?, in order to brace up fharper, we arc warranted in laying, cannot he follow- 
ed in the BritiIb navy. It war lately determined, upon a conlultation of the officers 
of the King’s Yards, the quefiion having been rcfemd to them, that the prdent 
number and dimenfionr of the rigging of &ips could not be advantagmufly altered or 
fafcly dimidbed. h d ,  as to o c c a f i o d y  d i n g  them off, it may be rendered, by 
the incvitabk accidents of navigation, highly dangerour; ai, for infiance, in care of 
bciing Id&* calreo a-back, chia lttrcaing of the lupport of the maA might be at- 

tcMhl with ifs MI. 

angle 
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angle of the hi1 and the keel is not what we propoCe direaltlg to 
determine, f i x e  it is impoffible to render i t  more acute than 30 de' 
grees, the term to which we have fixed i t  in praAice: but it will 
ferve US to determine the moil favourable angle of incidrnce A D 
v of the wind upon the Tail, and which is the mofi advantageous 
to run with the greatefl rapidity on all oblique courks between 
clofe-hauled and wind abaft. 

27. Before w t  enter upon the demonfiration of the rule whicb 
muit be followed in p d i c e ,  the principle which ierves to demon- 
itrate its utility rnuR be firR eflabliihcd. Itmay be recolleAed that 
impulfions ($. 7) are between themfelves as the fquares of the fines 
of incidence. Therefore, to judge if it is advantageous to render 
the angle of incidence A D s or A D v of the wind upon the lail 
A z more or lek acute, we muit examine if the Quare of the 
fine of incidence A F, or the total impulfe D E, increafes more of 
le6 than the fquares of rhe fines of incidence B c and H I, or than 
their correfpndent impulfions D G and D E, proportionally to the 
diminutioir or increafe of the fines of the angle of obliquity of the 
hi1 with the keel A T, B Y, and H L: for, if the [quare of the 
fine of incidence H I, or the irnpulfion D K, does not increafe fo 
much proportionally, as the fine of obliquity A T diminiihes in 
becoming equal to L H, it is evident tbat the pofition of the Fail 
A D is more favourable than when it is Gtuated in the direaion 
D H : and if tne fquare of the fine of incidence B C, or its cor- 
refpondent impulfion D G, diminiihes more in proportion than the 
fine A T augments, in becoming equal to the other fine of obli- 
quity B Y, in the other pofitiou of the hi1 ; it is an evident proof 
that its iltuation A D is izill more favourable than if it were in the 
pofition B D, and that there is even no better fituation than A D, whe- 
ther the angle of incidence A D v be increafed or dirniniihed. 

28. To,prove it, we hall  confider (Jg. 9 )  the abfolute impul- 
fions D K, D E, and D G, as correfpondent with the fines of in- 
cidence H I, A F, and B c, and proportional to the fquares of the& 
fame fines; then, on thefe diagonal lines, if we draw the re& 
angles x N and M 0, in order to diffolve thofe total impulfions D E 
atid D O, it will appear evident that the dirett effort D x, in thc 
direliion of the keel, is the greatell poffible, when the tangent 

A S  
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A s of the angle of incidence is double the tangent A R of the 
angle of obliquity of the hi1 with the keel; for, if the angle of 
incidence be opened ten degrees, by placing the G l  in the fitua- 
tion H D, it will appear that, though the total impulfion D K is 
augmented in the ratio of the fquare of the new fine of incidence 
N I to the firR A F, the partial effort D M, in the d i r d i o n  of the 
keel, will be nearly by one-tenth leis, in  this Gtuation of the fail 
H D, than in the firfi A D. T h e  dire& impulfions D M, proceed- 
ing from the total ones D K and D G, are equal, becaule there laft 
have augmented or dirllinifhed in the fame n t i o  as the fmes H L 
and B Y have leffened or increafed in proportion to the fquare of 
the fine of incidence A F, and to the fine of obliquity A T. Theie  
dire& partial impulfions D M and D x are in a compounded ratio of 
the fines of obliquity H L, A T, B Y, equal ($. 22)  to thofe of the 
angles D K M, D E x, D G M, and of the total impulfions D K, D E, 
and D G ;  for, if the total impulfion augment by a movemeiit of 
the rail, the fine of obliquity diminimes : io that from the total 
impulfions can at  any time be deduced the dire& ones for every 
pollibie angle of incidence. We might very well verify by cal- 
culation this demonfiration, which proves that the tangent A s of 
the angle of incidence muit always be double the tangent A R of 
the angle formed between the fail and the keel, agreeably to the 
fituation of the fail A z; fince if any other pofitioii be given to it 
with refpea to the wind v, whether it be in the direEtion H D ten 
degrees more open than A z, or like B D ten degrees more oblique, 
a refult, as D M, in the direaion of the keel, will ever be found 
leis than D x. 

As the vanes always indicate the apparent direEtion of the 
wind, on all the courfes the fhip can fail, the angle which the 
wind makes with the courfe, or the keel, cannot fail being eafily 
known if there is no lee way ; let that angle with the fails be par- 
ted into two others, lo that the angle of obliquity of the fails with 
the courfe may have its tangent equal to half the tangent of the 
apparent angle of incidence of the wind upon the fai!s. O n  this 
foundation, it will be eafy to form a tjble which will always h e w  
both the apparent angle of incidence, and that of the obliquity of 
the  fail with the keel or with the courfe. This  table will ferve 

for 
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for all oblique courfes, provided the after fails cover thole forward 
only in a trifling degree j for, ihould they becalm them much, 
they muit, for other confiderations, be braced up a little more to 
the windward ; but always leave the apparent angle of incidence 
of the wind upon the fail more open than that between the lail and 
the keel, or the courfe. 

A R T I C L E  I. 

REMARKS ON SAILING B Y  THE WIND. 

FIGURE IC. 

29. When it is defred to gain to windward as much as poffibk, 
without abfolutely wifhing to fail with the greatefi velocity, let 
the direaion of the coait under the lee be fuppofed to make with 
the abrolute direAion of the wind (which muft as near as poffible 
be known) an angle of 90 degrees ; or, in the fa phrak, &%wing 
dead on/hcre .- let the angle A c E, (jg. 1%) formed by the Lil and 

the 
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the keel, be known to be 30 degrees, let the lee-way be all0 
known to be IO degrees, the angIe E c I between the fail and the 
coude will codequently be 40 degrees, which you muft take from. 
the total angle v c L 90 degrees; then there will r e d m  50 de- 
grees, the half of which, 25 degrees, is to be taken for the abfo- 
lute angle of incidence v c E, and for its qual I c L; io that the 
fhip A B will go 55 degrees from the wind when &e is clde- 
hauled, and will codequently recede as much as po5ble from the 
point D on the c d ,  the dire&m of which m? an abgk of 90 
degrees with the abiolute dire&ion of the wind *. 

THE THEORY OF WORKING SHIPS. 

B 

But, if the fituation c L, (Jg. XI,) of the point D, from which 
you wifb to move, made an obtule angle v c L, with the pofrtive 
diraion of the wind v M ; then the tangent of the apparent an- 
gle of incidence v c E muB be made doubk the angle of obliquity 
E c I which the Lil makes with the murre, at the bme time that 
the angle I c L of the code  and the c d  hall be made equal to 
the angle v c 6, formed by the red direAion of the wind v K 
and of the C'I F E: io that two codideratiom mu& at once be 
attended to. For example : the angle A c E, formed by the Gi 
and the keel, is 30 degrees; then, according to the fire principle, 
it will be necelfary that the apparent angle of incidence v c E 
fhould be 49" 6' j and if the difference between the apparent and 
real d i r e o n  of the wind be IO', there will be 59' 6' for the an- 
gle which the GI E F makes with the real direEtion of the wind 
v M : io that the angle L c I, of the coude and the objeA fiood 
from, mufi be found alfo to be 59" 6; and the total angle L c v 
will then be 148" 12', adhering to tbe two principles of failing with 
the greatefi velocity, and of getting to windward of the point D, 

I as 
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as much as pofible, at the fame time; while the angle L c 
formed by the apparent direAion of the wind and that of the coafi 
from which the h i p  moves, will be only 138" 12'. The yawing 
and the different velocities of the h i p  render the angle formed by 
the two direaions of the wind (the real and the apparent) more 
or iels open. If the ihip has more velocity at die fame time, or if 
the courfc approaches more to the d i r d o n  of the wind, it will 
appear by the vanes that the wind draws farward, and the angle of 
the two &&ions of the wind will augment. If  the h i p  falls 
off, and yet frill praferves the h e  velocity, or if her velocity de- 
credes without altering her coude, the wind will feem by the 
vanes to draw aft, and the angle of the two direlkions will dimi- 
nifh ; io that, whenever the hip hall have velocity or run obli- 
quely to the wind, there will always be a difference between its 
real and its apparent dire&on, If  the fhip run e d y  before 
the wind, or have no motion at all, there will be then no other 
but the real dire€tion of the wind ihewn by the vanes: but, 
in oblique couries, the vanes, being moveable, will fix 
themielves in a middle dire&ion between the abfolure ten- 
dency of the wihd and the coude of the hip;  whence We 
may ealily conclude, as we did before, that the apparent dire&on 
of the wind, ihewn by the vanes, is a medium between the re- 
fpeBive velocities of the h i p  and of the wind; fince that dirc€tic,o 
neceffarily partakes more of the greater velocity than of the la:S ; 
io that, if t'be 0 i p  runs e&, with the wind at fouth, having the 
fourth part of the velocity of the wind, the vanes will mew S.S.E. 
4' 30' S. for the apparent d i r a ion  of the wind. 

ARTICLE 
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A R T I C L E  rr. 

THEOREM OF Me BOUCUER. 

T h e  velocity and real direaion of the wind is c M ;  (Fg. 11 ;) 
fuppofe the h i p  A B, of which E F is the fail h a t e d  at  pleafure, 
to draw the courfe c I, while the particles of air run in the direc- 
tion c h i :  if, from thc point I, be drawn I K, parallel to  the fail 
E F, till it  cuts the direAion of the wind v K, in the point K, 
there will be given the three points C, I, K, through which draw 
the circumference of a circle c I L K, and that Circumference will 
h e w  the extent of the forces aa ing  on the hip,  a t  the fame time, 
in  following the courfe c I, provided her fail be a1waj.s trimmed in 
the fame manner with refpeCt to her keel. 

D E M 0 N S T R A T 1  0 N. 

T h e  apparent or relative velocity of the wind is repreknted by 
I M If;s. 11) in the courfe E I j and as I K is parallel to the 
fail E F, the angle I IC is equal to the apparent angle of inci- 
dence v c E. But to be more explicit : the wind Rrikes the fail 
with its apparent or relative velocity I M, (and not with its abfo- 
Jute velocity, becauk of the motion of thc flip,) and with an an- 
gle of incidence M I  K=V c E: io that, if the hip runs c l o f i  
bauled or perpendicular to the dire& wind v c, I M will become in 
both cafes Aronger than the abfolute velocity ; becaufe the fhip will 
either approach to the fource of the wind, or not recede from it. 
But  the impulfe on the fail is proportional to the fquare of the ve- 
locity I M, multiplied by the Guare of the fine of the angle of in- 
cidence M I K, equal to the angle v c E ($. 3 and 7) and the pro- 
portion M K : /;.& K I M : : M I : /he M K r,*which furnilhes U S  
the triangle K I M, hews us that M K x /inc M K I r M I x j n r  

I 2  K I M ;  
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K I M; fquaring the two produas, and fubitituting tine fine of the 
angle v K I in the room of the fine of the angle M K I, which is 
q u a l  to it, fmce they are the fupplement of each other, we hall 

-2 - a  -a  
then have this other equation : /;.e v K I x M K = j n e  K I M X 

M I ;  whence it follows, that infiead of expreffinp the aaual  irn- 
pulfe of the wind upon the fail by the fquare of I M, multiplied by 
the {quare of the fine of the angle K I M, i t  may be exprefl'ed by 
the fquare of M K, multiplied by the fquare of the fine of the angle 
v K I, or of its equal v c E, formed by the abfolute d i r d i o n  of the 
wind v M and the fail E F. 

We mufi not forget to be very attentive to  this ; viz. that the 
impulfe of the wind upon the fails is in equilibrium with the effort 
of the water on the bows, or that they are exadly equal and con- 
trary when the h i p  is come to an uniformity of motion ($. 9) 
as here we fuppofe her to be. Befides, the iinpulfe of the water 
on the bows is proportional or equal to the fquare of the velocity 
of failing c I, (§. 3,) io that the fquare of the velocity of failing 
c r is equal to the aRual impulfion of the wind upon the fail ex- 
preged by the fquare of K M, multiplied by the fquare of the fine 
ofthe angle v c E; and if s be fuppofed equal to the fine of v c x, or 

of v K I, we fhall always find c I = s x K M. T h e  firit term in 
this equation reprefents the impulfe of the water on the bows, and 
the fecond expreres the effort of the wind upon the fails; and, if 
the fquare roots of the one and of the other be taken, it will be 
found c I = s x K M ; that is to fay, that the very velocity of fail- 
ing c I will be continually equal or proportional to the produe 
of K M by the fine s of the angle v c E or c K I. T h e  propor- 
tion between there quantities depends on the denfity of the two 
fluids, and on the magnitude of the furfaces Bruck: but i t  will be 
the fame in all the different courks. 

T h e  diEereerent velocities of failing c I have a conitant and given 
proportion with the produRs s x c  and c I x fine c I K ;  for 
the triangle c I ti gives s : c I : : j n e  c I K : c K, which forms 
this equation, s x c K =fzne c I K x c I ;  and all the angles c, 
I, K, are conitant and known, firice they are equal, being alter- 
nate to that which the fail makes with the coude, But, as tbc 

velocity 

-a  

-2 -2 -1 
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velocity C I  bears a continual and confiant proportion witb the 
produa s x K M, and as it bears allo a confiant proportion with 
S X C K ,  it followsthat S X K M : S X C K : : K M : K C ;  io 
that the point K always divides c M in the h e  proportion: the 
point K is then invariable when the Cil, as well as the lee-way, 
are both the fame; (which never happens, however, as will be 
made appear (§. 47) hereafter;) but, in admitting thek two h p  
there% which never cm deviate from the truth but in ref’ to 
the lee-way, which is always variable in the lime hip, according 
to the different circumitances of wind, is, velocity, GI, and 
courle, it ought then to be concluded that all the points, I, &c. 
will be fituated on the circumference of a circle; for, without 
that, the angles c I K, equal to thole which are formed by the 
courfe and the fail, and which are fupported on the &me chord 
c IC, would not be equal. 

C 0 R 0 L L A R Y. 

Admitting therefore, (jf. I I, page 57,) that the velocities are 
continually proportional to the fines (whatever they be) of the an- 
gles v c E, which the fail makes with the abfolute direaion of the 
wind, provided the fail be always trimmed in the fame manner with 
refpea to the keel, and that, in the triangle c I K, the fide c K 
and the angle c I K are conftant, and the velocities of hiling c I 
are proportional to the fine of the angle c K I, equal to the angle 
of incidence v c E ; it  follows, that, all the other conditions being 
the fame, the more the fine of the angle v c E is augmented, the 
greater will the rate of failing be; fo that, if you want to carry it 
to the greatefi rapidity, you have only to make a risht angle of the 
angle V c E formed by the abfolute or real dire&ion of the wind 
with the fail; then the velocity c r will nu longer be a tmple 
chord in the circle c K I, but a diameter. This holds good for all 
the hips which have but one fail ret; but, whenever they hall 
have fevenl, the greatefi velocity will be when the apparent angle 
of incidence of the wind upon the fail makes a right angle with 
the coude j bccaufe then the GIs will eaWy make, with the appa- 

rent 
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rent wind, an angle, of which the tangent will be dabble that of 
the angle they make with the coude, without their becalming OW 

mother; whik, a t  the fame time, the fhip will receive all the ab. 
iblute impulfe of the wind, becaufe h e  does not recede from it+ 
and it is the time wvhcn the greateft furface of hi1 is expofed 

T h e  fime advantage of the great& velocity will ftill 
be had, when the apparent dirsaion of the wind makes an angle of 
hundred degrees with the courfe ; and, in this fituation, the ve- 

locity will in fbme degree be incrded. I n  a word, whenever the 
after-fails do not becalm thofe forward, the fhip's rapidity may d- 
ways be increafed, by trimming the fails as direded (n. 28)  : but 
when the fails take the wind from one another, an increde of ved 
locity can no longer be pretended to. 

We are now going to demonitrate the exaanefs of the d e  
given before. (5.29.) When it is required to get off ihore, or 
rccedc from a given right line with all pofible expidition, or to 
keep cbfolutely as clofe to the wind as the fhip will lie; c M Ifig. 
I I, p q r  57) is the abfoiute dircaion of the wind; the circle c K 
L I m..rXs all the points at which the ihip can arrive with the fame 
id, the fame difpofition, without alteration of lee-way, and at  the 
fame time ; and c I, is the right line from which ihe is to moved 
Knowin3 the angle that line makes with the abiolute direaion 
of the wind v M, it is evident that the point I of the circumfe- 
rence, where the coude ought to end, is in the middle of the arc 
c I L, of which c L is the chord : and all the points from one part 
to the other of c I, where the ihip can come to at the fame time, 
&e lefs difiant from c L, fince D I, perpendicular to c L, divides 
it into two equal parts, and is the long& of all the perpendid 
culan which can be drawn from the circumference c I L ; but 
the point I cannot be taken without renderins the angle L c I 
equal to the angle c K I, which itfelf is equal to the angle 

impulk. 

V C E .  
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A R T I C L E  111. 

A T A B L E  OF THE SITUATION OF T H E  SAILS TO RUN W I T H  

T H E  GREATEST VELOCITY. 

Angler of the a; 
parent diretlic 
of the wind a~ 
courfe. 

M. BOUOUER.  

Angles of apparent 
incidence of the 
wind on the fails. 

tngles of the fails 
with the keel. 

The foregoing TABLE can be of no great fervice, except in the 
eight laR circumitances under the line a, 6 ; becaufe, in all the cale, 
mentioned above that line, the Gls will cover one d e r  UM 
much. 

"pphbar 
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When a fall-failing h i p  (fuch as will, on a direa courfe, of 
right before it, take a third or a fourth part of the velocity of the 
wind) comes to run with the fame quantity, or more fail, on a 
perpendicular to the apparent direAion of the wind, then he aCa 

quires a greater rapidity of failing with refpeA to the velocity of 
the wind ; the angle made by the two dir&ions, the apparent and 
the abfolute, is at that time very confiderable; it may be from 18" 

to 22O 30'; and if the h i p  hauls quite clofe by the wind, the angle 
will itill be nearly the fame; for, her velocity diminilhes: but, aS 
it is in failing by the wind that it is moft effential to know the 
greatnefs of the angle between the two direaions of the wind, let 
the angle between the direations of the fhip's head on the differed 
tacks be obferved, without paying any regard to the lee-way, but 
jufi to the exaa point on which the h i p  h n d s ,  before and after 
going about, when ftri&ly by the wind, neither too much to lee- 
ward nor to windward ; and, when you have determined that angle 
from two or three obfervations, halve it, and then you will have 
the angle formed by the keel and the abfolute diretiion of the wind; 
by which you will know the quantity he will come to upon tbe 
different tacks, and will never be deceived with refpeR to the lying 
on after having gone about : a miftake pretty commonly made by 
hofe who pay attention only to the apparent direEtion of the wind, 
which always makes with the real one an angle more or lefs open in 
a compound ratio of the greaten velocity with the greatell obliquity 
of the courfe of the hip,  with refpea to the direttion and the 
abfolute velocity of the wind ; things which vary in all &ips, be- 
caufe they have not all the fame advantage of failing with the fame 
rapidity in fimilar circurnfiances. 



THE T H E O R Y  OF WORKING SHIPS. 

C H A P T E R  IV. 

O F  T H E  SAILS WHICH ARE B E F O R l  THE CENTRE OF CRA- 

VITY OF A SHIP.  

30. THE fails which are before the centre of gravity of a hip 
are the fprit-fail, fprit-fail topfail, the jib, the fore-top-mafi flay- 
t i l ,  and the fore flay-fail, 

Beedes there Lils there are, on the foremat, the forefail, fore- 
topfail, fore-topgaljant-fail, and fore-topgallant-royal-fiil, with 
their refpeeive hdding-fails. Now there four lait fails may be re- 
garded as only one large fail, wide at the foot and tapering to- 
wards the head, and which can be reduced, as ocdion  requires, ei- 
ther by taking in the royal, or by reefing the fore-topfail, or even 
taking it quite in, if necefTary, to have the foreliil oniy fer; or by 
hauling the forefail up, if nothing b u t  the tophi1 is wanted. It 
muit notwithflariding be obferved, that the different parts of 
the whde fail may, in certain cares, be worked differently the one 
from the other; as, for example, in reefing the tofiil, or in ta- 
king in either the one or the other. Bur, when you want to ret 
them to work all together, either for making a courfe, or per- 
forming fome evolution, they mufi all be braced and trimmed 
in the fame form, and with the greateR uniformity poffible. 
Therefore, whatever we 0all  fay concerning one of them in 
any operation, is to be underfiood to be the fame with r e f i d  to 
?I1 the reit. 

The main-flay-fail, the main-top-mafl Ray-fail, the middle-flay- 
iiii ,  and the main-topgdant ftay-fail, are Jikewife fails of the 
&re-part of the hip’s centre of gnvity, 

K ARTICLE 
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A R T I C L E  I. 

OF T H E  EFFECT OF T H E  FORE-AND-AFT SAILS, W H W H  ARE 

O N  T H E  FORE P A R T  O F  T H E  C E N T R E  OF G R A V I T Y  OF A 

SHIP. 

31. T h e  j ib  and fiay-bils being of a triangular figure, their 
centre of gravity is eafily found ; and that point is to be conf ided  
as the part, in all thefe fails, on which the whole effort of the wind 
is united, when they are expofed to its impulfe, in whatever way it 
flrikes them. 

T h e  particular effort of each fore-and-aft fail being on the fbre 
part ofthe centre of gravity of the hip, it follows that the total effort 
ofall thekbi ls  mu# be there too; and that, i f the fhip was in a per- 
felt equilibrium with ref@ to the wind, before her fails were &, 
fie will lore i t  immediately after ($ I I )  they mske the fore part 
of the f l ip  obey the wind, whenever it flrikes them perpendicu- 
larly or obliquely. For, it mufi be obferved, that almoft all there 
fails have their tacks in the middle of the h i p ,  and their iheets 
lead to the fides; io that they make with the keel a very acute 
angle : whence it is eafy to conceive, that the perpendicular which 
would be raifed on the exterior furface of thefe fails, in the di- 
reaion of their efforts to leeward, from their centre of gravity, 
would differ but very little in the lateral dircaion from a perpendi- 
cular to the keel. From this we may therefore condude, that 
there Liils would have but very little effeEt to accelerate the rapi- 
dity of failing with refpea to their pofition, if it was not demon- 
ftnted that they are very advantageous in  going by the wind. 
T h e y  make the fhip fleer well, and are particularly ufeful when a 
fhip gripes much : and, when they do not take the wind out of any 
of the lower fails, they ought to be ufed, particularly when one is 
obliged to Cdil bv the wind, or to run not very large. T h e  jib and 

fore- 
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fore-top-maft ftay-fd muff be preferred, becaufe they are at a11 
times ufeful when they can receive the wind j for, by their pofi- 
tion, they cannot take the wind out of any of the other iiils, and 
their particular effcA in veering is confiderable, not only on a ~ -  

count of their great furface, but becauk they a& befbre the point 
on which the Oip turns with a very ‘long arm of a lever. ($17.) 
Befides, all fails, which mile a hip’s head, aGfl her progrefs : for 
the diredion of their effort &ending obliquely towards the hw 
rizon, they do not make her plunge in the water, which is an ad- 
pantage peculiar to thefe fails. Experience has confirmed their uti- 
lity on all occafions when they can be employed without taking the 
wind out of the other fails. 

A R T I C L E  11. 

OF THE EFFECT OF THE FORE-SAIL, F O R E  TOP-SAIL, FORE 

TOP-GALLANT-SAIL, AND SPRIT-SAIL, I N  THEIR DIFFER- 

ENT SITUATIONS. 

FIGURE 12. 

. ,. ,.... . -1) 
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32. When the fail A B (Ifg. 12) is trimmed clofe to the wind 
which blows from !he point V, it is impelled in the direaion 

K 2  C D  
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c D (5.7) with a force expreffed by the {quare of the fine of 
incidence, and cornpored of the two eff&s c E and E D. ($. 19.) 
But, as the centre of effort of that {ail A B  is on the fore part 
of the centre of gravity of the ihip HJ and as its power c D is 
always decompofed between thofe two effeAs c E and E D, it  fol- 
lows, that the effed of this fail is to caufe the ihip to bear away j 
while i t  keeps up at  the fame time, and even augments, the rapi- 
dity of hiling. 

33. If the fore-fdil A B received the impulfe of the wind per- 
pendicularly, i t  would fiiil produce the effeas of bearing away, 
and augmenting the rate of failing, for the realolls juft given above, 
but more effeaua!ly would it do lo ($29) on account of the in- 
creafe of the impulfe of the wind upon the fail. 

34. It follows, from what has been faid, that when the &Is 
upon the fore-mait are full, on the hme fide they are tacked, be- 
ing braced obliquely t o  the keel, there is always one part of 
their effort, in proportion to the obliquity, which aAs to make 
the ihip bear away; while the other part of their effort a& 
at the fame time t o  accelerate or kesp up the rate of her fail- 
ing. 

FIGURE 13. 
A 
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35. When the fails A B of the fore-mait (fig. 13) are iituated 
obliquely with refped to the ked, and receive the wind in 
them, on the fide of the fheet B, they a& upon the 5 i p  in 
bringing her up t o  the wind, b e c d e  their effort D G being 
difcornpofed, as cufiomary, the lateral part D F carries the fore 
part of the h i p  towards the fource of the wind v, in carrying 
ber from D to F. 

36. In 
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36. I n  general, when the yards are fquare or perpendicular 
to the keel, it  is evident that they will a& on the h ip ,  only 
by impelling her right in the direaion of the keel, from itern 
to head, or from head to  fiern, with inore or le& vekitjl,  
in proportion to the impulfe of the fluid which ftrikes them. 

FIGURE I+ 

37. When the fails A B on the fare-mait ( jg. 14) receive the 
impulre of the wind v on thcir icrfaces forward, they will make 
the h i p  both go a-ftern and fall off; becaufe the direaion c E 
of their effort, being turned towards the after-part, ferves as a 
diagonal to the parallelogram F D ;  which, by difcompofing it, 
will h e w  us thofe two eff&s c F and c D; the firit of which 
takes its direaion with thar of th: keel from forward aft, whilc 
the Cecond takes i t  in a lateral dircAion in making the h i p  to 
turn. 

38. When the wind blows between the keel and the yard, the 
fhip comes to, until the point G (jl. 14) is in the dire&ion of 
the wind v. Bur, as foon as this is done, it is evident that 
fhe falls off; for the point G recedes farther and farther from the 
direeion of the wind. Whencc we may remark, that, as foon 
as the weather-part of the fail catches a-back, on the tack fide, 
the angle of incidence of the wind on it goes continually increa- 
fing, till the h i p  has fallen off fo much, that her fail becomes per- 
pendicular to its direaion : and, if the veffel continues & Fall 06 
then the angle of incidence dirniniihes more and more, till the fail is 
parallel to the courfe of the wind which comes from the tack E, 
or, as it is called, fibering. 

C H A P -  
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C H A P T E R  V. 

O F  T H E  SAILS WHICH A R E  ABAFT THS C E N T R E  OF GRAVI' 

T Y  OF A SHIP. 

39. THE main-fail, main-top-fail, main-top-gallant-fail, and 
main-topgallant-royal-fail, and their refpeaive Audding-fails; the 
mizen-ff aydail, mizen-top-mait-ff ay-fail, the mizen-courfe, mizen- 
topfail, mizen-top-gallant-fail, and mizen-top-gallant-royal-fail, 
are all GIs which are placed abdt  the centre of gravity of a fhp,  
the point round which the total effort of the rails is placed. 

A R T I C L E  I. 

OF THE EFFECT OF T H E  FORE-AND-AFT SAILS A B A F T  THE 
C E N T R E  OF G R A V I T Y  OF A SHIP. 

40. T h e  centre of effort of thefc fails being abaft the centre of 
gravity of the h ip ,  it fdlows that they always force the after-part 
of the h i p  to leeward, and confequently contribute to bring her 
to the wind, as Coon as they receive its impulfe ; for, that move- 
ment of the after-part of the h i p  cannot happen, without the head 
approaching to the direAion of the wind. 
The fore-and-aft fails being in general fituated very obliquely, 

i t  fbllows, confiffently with principles, that they are very advan- 
tageous for Wing by the wind. Therefore, we muff not negle8 
augmenting them: obferving, at the &me time, that they do not 
take the wind out of one another, nor becalm the principal Igils. 

They 
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They ?re only to fill up the fpace between the mafis fore and 
aft, in Wing near the wind, in order that no wind moy be 
lo&. 

A R T I C L E  u. 

OF T H E  EFFECT OF T H E  SQIIARE SAILS OF T H E  MAIN- 

MAST, AND OF THE MIZEN-TOP-SAIL, I N  T H E I R  DIFFER- 

E N T  OBLIQJUITIES. 

FIGURE IS. 

qr. As we bave already demnftrated ($19) that wbcn the 
fail A R @g. 15)  is ~ h m e d  obliquely to the keel, i t  prechces evi- 
dently two efi& on the a p ;  it me therefore follow, &at, in 
diifolving its power c D, we fhdl find its compound &e& the 
one c F, in the direation of the keel which produces the velocity, 
and the other c E lateral, which {in forcing the afier-part of the 
fhip to lm4;vard, by i t s  &on on the point c ab& the centre of 
gravity G of the ihip) occafions her to come to the wind ; for that 
motion of the itern from c to E cannot take place, unlefs the fore- 
part H a& contrarily in coming towards the point from which the 
wind blows, v. 

+?. If 
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42. I f  the fails A B were more or lefs oblique to the keel, they 
would fiill have the lime effeLts of keeping up the fhip's velocit)t* 
and bringing her to the wind. And, if they receive its irnpulfe per- 
pendicularly, it would fiill be the fame thing, producing thofe two 
effeEts, however, with greater efficacy than in any other fituation 
with refpea to the wind, becaufe then they receive its greatetl pof- 

' ilble impulfe for the time. 

FIGURE 16. 
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43. When the fails A B, (f;s. 16,) of which the centre of effort e 
is abaft the centre of gravity of the hip,  receive the impulfe of 
thz wind v on the ihect fide, being placed obliquely to the Ireel, 
tliey will caufe the h i p  to fA1 off, by forcing the after-part, from C 

to  F, towards v, the fource of the wind, while they will, a t  the 
fame time, keep up the velocity c I. For, this motion of the 
afrer-part E towards v cannot be executed without the fore-part 
H going, as it moves 06 in a contrary diretlion; and &e will 
continue to fall off till the keel E H be right in the d i reaon  of the 
wind v E ,  or right aft; then the h i p  will come to the wind, as 
h e w n  in the two preceding articles. 

I t  may be remarked that, in this movement of the hip, thean- 
gle of incidence goes continualiy increafing till the wind is per- 
pendicular to  the lads. 

FXGURE 
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FIGURE 17. 
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44. When the fails A E, (Jg. 17,) of which the centre of effort 
is abaft the centre of gravity G, ihall rcceive the inipulfe of the 
wind v on their forward furf'aces, they will make the h i p  come to 
the wind and go a-ftern at'the h e  time. For the diretiion of 
their efforts c D may be diffolved between the two efforts c F, in 
the direBion of the keel, from forward to aft, and c E lateral and 
perpendicular to the keel ; io that the after-grt c H is forced to 
leeward from c to E, while the fore-part I approaches, by a con- 
trary motion, the point of the wind v. In this cafe, therefore, 
the ihip comes to, and goes a-fiern. 

45. When the h i p  is io fir come to the wind, that the fore- 
part I Pg. 17) has come into its direaon, it is evident, that he 
will fall off more and more j for, that point I will conftantly move 
from the poirit of the wind v i therefore, i t  is demonitrated that, 
in this cafe, the fine of incidence is continually decreafinp more 
and more, till it  is reduced to nothing. But, if the direRion of 
the wind had made an obtufe angle v B C, the fine of incidence 
would have augmented until the direAion of the wind had been 
perpendicular to the hiis i and it is at that moment only it  would 
have begun to dirniniih, as we have hewn before. 

L C H A P -  
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C H A P T E R  VI. 

01: T H E  EQUILIBRIUM NECESSARY T O  B E  KEPT IN PRAC- 

TICE, BETWEEN THE SAILS BEFORE A N D  A B A F T  'THE 

CENTRE O F  GRAVITY OF A SHIP, I N  ORDER T H A T  THE 
S A I L I N G  M A Y  BE THE MOST D I R E C T  A N D  THE MOST 
RAPID. 

FIGURE 18. 
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46. AFTER having demonitrated the different &e& of the 

{ails both before and abaft the centre of gravity, it is clear that if 
either the head or after fails only were ret, in failing by the wind, 
the fbip would not only fleer badly, but confequently fail not lo 
f.iR as fhe could under the fame quantity of hrface differently 
difpofrd. For, if the h i p  be fuppokd Pg. 18) to be under 
her head-{ails, and one half be retrenched and ret on the matb  
abaft, it  will evidently appear that the velocity c T they produced 
is the fame, Gnce the direttion and the velocity of the wind a 8  
alwajs in the fme manner on the fame quantity of Curfaces ; the 
only difference which will be found is, that the primitive e f f d  

is 
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is divided, and a€ts now on the points c, c, F., before and abaft 
the centre of gravity of the fhip. It is not the fame witb d p &  
to the effe&t c D, which a&ed only on the head of the veKel in the 
firR difpofition cf the fails ; becauk, that effett being now divided 
on the after-mafic, it is diminilhed one-half c E forward, by rea- 
fon of that force being tranfprted aft ; where, balancing the effeA 
6f falIing-off produced by the head-GIs, it  keeps the fhip to the 
wind ; by equality in the movements (4. 34 and 42) I fay 
that i t  bulanrrs, becaufe, when the weather permits, we may 
at any time either increafe or dirninifh the fails, fo a6 to preferve 
an equilibrium between their powers, and fix the fiip Qn her 
coude. When this point of equilibrium is obtained, we then 
pofTefs tbe molt advantageous diG'ofition the fails can have for thd 
VefTel to run with the Ereateit celerity; provided that they have 
been trimmed i n  the moR favourable manner to receive ($28) the 
greatcit impulfc of the wind. 

T h i s  equilibrium between the powers of the fails forward and 
aft is likewife advantageous with refpea to the rudder ; becaufe, 
R S  there is lefs occafion to ufe it to regulate the movements of the 
fiip, its furface oppofes idelf but little, and Ids often to the hock 
of the water, which glides along the hip's bottom. I t  is then of 
the greatefi importance, in endeavouring to increafe the fhip's 
tvay, to combine, as much as poffiblc, the reciprocal effec't of the 
faiis fore and aft ; either in fetting them to the wind, or in d i f p  
fing more advantqeoufly, forward or abaft, a greater or a lei3 
quantity of fails, accordin2 as thc hip is rnorc or lek inclined to 
falloff or come to, in order to make as little ufe of the helm a$ 

pofiblc; the whole power of which, however, a t  the time of 
performing any evolution, mufi be pur in aoion, BO we &all make 
appear hereafter. 
47. \Vhen there i s  an equilibrium between the fails fore and aft, 

the ref!f?ance of the water from A to B (jc. 18) on the bows iL 
equal to rhs power of the fails, whether i t  p~l f r s  through the 
centre of gravity H of the fhip, or through another point of the 
axis, more or lefs forward or aft; then a fhip, rhus iituated, find$ 
no more diffi:ulty to veer thau to COITJC to the wind, with rrfpe.9 
to the refiffance of the wxer  under her let; Gnce all things a;e 

L 2  equal, 
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equal, viz. the refiitance of the water upon the bottom to leeward, 
and the impulfe of the wind upon the fails. But it mufi be confi- 
dered that the power, compofed of thofe of all the Fdils united, a& 

upon the h i p  according to the direaion B A, perpendicular to  theif 
furfaces, the origin of which is the point H, a middle between all 
the efF& c c of the fails fore and aft, which ought to correfpond 
exaaly with the refillawe of the water from A to B : fo that the 
fliip is pufhed to leeward of the courfe I IC, which 0 e  holds into 
the direBion B A of the effort of her fails ; but the refifiance which 
fhe finds from the water on the lee-fide of her bottom, from A to 
B, fets her to rights again by its oppofition, which is greater by 
reafon of the greater facility h e  finds in dividing the fluid with 
her item than with her fide ; io that ihe runs on the true courfe 
NR, which approaches nearer to that on which f ie  fieers than 
B A. Therefore the angle K H R of the lee-way is proportiorid to 
the greater or lefs refiitance the h i p  finds laterally from the Auid 
under her lee; which refifiance depends entirely on the more 
or lefs facility &e finds in dividing the water with her bows ; fo 
that the lee-way can never be confiderable but when clofe-hauled ; 
for this reafon, it is not much taken notice of when the courfe is 
lek oblique than the wind on the beam. W e  might purfue this 
reafoning M l  farther, from an experienced LQ, which will provc 
that the lze-way depends, not oiily on the form of vcKcls, but ftill 
more on their greater or lefs velocity, and feldom or never on the 
entire difpofition of their laiis more or lefs oblique to the keel, as 
fome authors have advanced. For, when a fiue failing veKe1 is 
trimmed harp, with all her fails ret, in a very light breeze, with 
which fhe fcarcely obeys the rudder, thc lee-way is confiderable, 
though the Tea be yerfedly Gnooth. This  great Iec-way is made 
by the h ip ,  becaufe the veflcl being only gently impelled, and 
with little force, the wdter, ma being hocked with violence, of- 
fers little refiflance, and fhe is then carried eafily by her fails in 
the diret!ion of their e l k  n A :  and, if we confider the fide of 
the hip,  in the a& of fd ing ,  as prefenting a very great furface of 
f i l s  above the water, it will vifrbly appear the lee-way will be- 
come itill more perprndicular to the kcel. But, let the wind 
begin to frehen, then the rapidity of iilin: augments confide- 

rably i 
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ably; the ihip ihocks the water with a force expreffkd by the 
fquare of fix or nine knots of velocity from B to A (fig. 18) in  the 

$ace of an hour, while the water rkpels her effort in a contrary 
direCtion : the water repels then in  the ratio of this fquare to the 
fquare of her firit velocity, and now no longer yields with facility 
(E. 4) ; the lee-way is fuddenly diminifhed, and is reduced to  five 
or fix degrees, and fometimes iefs, if the rapidity of failing con- 
tinues to  increafe ; if, a t  the very time when the h i p  has acquired 
dready a very great velocity, fhe be kept away iz'or rs0, or 
even 20' 30', without altering the fails, their obliquity remaining 
the fame, the h i p  fhould then fall off in the fame proportion, ac- 
cording to the opinion of fome who have written on the theory of 
the working of hips. This, nntwithftanding, never happens ; 
the velocity augments, becaufe the fails then receive the wind with 
a greater fine of incidence, and thereby acquire more power, while 
the b o w  continue to be iiill hocked by the fluid in the fame parts, 
a d  with the rdrne fine of incidence; io that the lee-way dimi- 
niihes again, hecaufe the water makes a Sreater refiflance from 
the increafe of velocity; and that refiflance is greater on the 
fhip's fide than on her bows, which is leis expofed to the hock. 
FVhence it muit be concluded that the lee-way, i n  the fdme hip ,  
does not depend alone on t!ie difpofition of her rails, and that in 
different hips it is always difimilar, from their not having the 
fame form, or their rails not trimming equally in the Tam- oblique 
couries ; and becaufe, in fliort, they have different velocities with 
the ianie weather and under the famc fails. Which proves, in a 
word, that the lee-way is always in a proportion compounded of 
the velocity of the h i p ;  of her form, which gives her more or 
lefs refiflance on her fide than on the bows j and of her fails, trim- 
med more or leis obiqueiy. 

T o  return to the confideration of the aaion of the water on 
the bottom from A to B, (fg. 18,) it mufi be remarked, that it 
a& forward, and that it mult conicquently contribute very much 
to the tendency which almoR all Clips have to come to the wind, 
whenever the after-fails arc in the fmalleit dcgrce more powc:fui 
than thofe forward: for, the fhock of the water is then a power 
which is to be added to that of the impulle of the after-fails, fine: 

this 
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his  adion of the fluid is lo much the (Irongw as it pit9 &fore the 
centre of gravity of the h i p  at  the point M, (jg. 18,) in impelling 
the fore-part towards the wind, which always makes lliips difficult 
to ware, becaufe dl the effort A B of the water's refifirnce upon 
the bows is oppdkd to this movement, in forcing this part to 
windward with a very great effort. It is not therefore to  be won. 
dered at when h i p s  Qeer with difficulty or flowly, eCpxially iuch 
as have a large cut-water ; becaufe there are two forces a&ing one 

againit the other, and the force which comes from the rail muR 
furmount ( $ 1 8 )  that which comes from the water ; which will 
always eafily happen, whenever, in iuppreffing Come of the after- 
fails, thofe forwards hall  be dil'poled favourably enough to produce 
that etihlt ; and when the rudder is ufed at the fame time ; the pow- 
er of which is confiderable, whether the h i p  goes a-head or a- 
itern rapidly. But if the h ip ,  being abandoned to her own pro- 
per movements in an oblique courk, had on a iudden all her rails 
fuuppreired, the veKA would come to the wind, fhoulil even the 
rudder never be u k d ;  becaaie the water, aa ing  on the fcre-part of 
her boctoin more on one fide than the othcr, impels the head to 

windwxd agninit the tmallc: refiitance, uctil its power is entirely 
dcltroyed by the tots1 ceration of the hip's velocity. 

IVhen :lie hip runs fo larse thnt the after-fails beca!rn p x t  of 
thafc. forwrd, this is agaiti another realon for the h i p  having an 
irrclinaticn to ccmc to tlie wind;  for, the fdils forwad receive a 
much lcfs iinpuifc froin the H iad t1i.m in a courfe more obiique ; 
brc.iak the i d s  abaft, by increafing i n  their power, prevent thoie 
forward from having as much w i n d  as their furfaces wouhl take, 
f i l m  all the ice-parts of there lai!s become ufelefs for the moment, 
being beca!nied b y  the weather-part of thole on the mzin maft ; 
to thAt th:: power of the L!.; forwxd diminiflies, whik thit of 
the aker-Liils increafes ; for the fine of incidence is greater. The 
h i p  aught then, h r  thefc reafnns, to have mo:e incliriation to come 
to the wind; but, reprd mufi be paid to the direAion of the 
pJ;ver of the fails in general, which now approaches n e a m  the 
diicc?ioil of the keel : To that the great4 part of their effort is 
in thzt dirclion, while thzir force in the Iatcral one dimi- 
nithes. 

It 
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It h d d  be farther obkrved, that when the h i p  has as mcb 
IS) as the weather will permit her to carry, that is the moment of 
the greateft velocity of failing, provided Ebat (the fails having at 
the fame time received the mofl favourable difpofitioa) an exdj 
q i l i b r i u m  has alfo bzen placed between tho& afore and thole 
aft, io that there &odd be little occdion for th t  & of the rud. 
der. 

A P P L I C A T I 0 N. 

48. One may readily dikover, from what precedes, how to 
diitinguifh the degree of quicknefs with which different operation9 
ought to be performed. For example, being obliged to run for 1 

road-itead, the wind being large, and to let go an anchor as fbon 
as come to it, it is wident this ought to be exeouted but undw 
little fail, which ihould be all on the part before the centre of 
gravity; becaufe, in the firfi place, a fhip has always velocity 
enough when fhe fails large ; fecondly, becaufe &e is to overcome 
the effort A B (fig. IS) of the w.iter which oppufes her movement. 
If, on the contrary, being obliged to come to the wind in anchor- 
ing, as many hils as can conveniently be manzged a t  that moment 
maybe ret, becaufe that movement of the h i p  is always very 
quick, and as foon as the fails are taken a-back, the rapidity 
of the hip’s way diminihes, and in a few moments entirely 
males, whmeas it always augments when the ihip falls off. 

A R T I C L E  1. 

REMARKS ON THI: EFFECT OF T H E  MAIN-SAIL. 

49. In the UTe of the fails, attention thould be paid to the effca 
of the main-M, which perhaps may not be that of bringiiig the 
h i p  to the wind 5 for, if the h i p  be too much loaded a-itern, the 

centre 
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centre of gravity H ( j g .  18) of the h i p  might be abaft the main- 
maft, and then the direaion of the effort of that fail, quitti:ig the 
point c before the centre of gravity, ought to make the h i p  fall 
off in  lieu of keeping her up to  the wind. But, for this to  hap- 
pen, the h i p  rnufi be either very ill conRruEted or very badly 
l a d e d  ; or, in ihort, there muR be great error in the polition of 
her malts. Notwithitanding the main-til may always be made 
to a 5 f i  the h i p  in veering, though the ceutre of gravity H be 
(as it is almofi always) before the effort c of the main-fail ; yet, to 
do it, the effeEt of that fail need only be changed, by making it to 
pafs before the centre of gravity of the h i p  : which will.fuddenly 
happen, if, when clole-hauled; the main meet be let go a-main, 
becaule the weather-part of tlie lail being fixed forward by the 
tdck, its effea is !ikewiCe before the centre of gravity of the h i p ,  
though it has loit in thdt part much of its power, in becoming le& 
e x p o f i  to the irnpulfe of the wind ; while the lee-part, bellying 
O u t  more, can receive a great impulfion of the wind, which will 
firike i t  more arid more perpmdicularly as the h i p  falls off with 
more and more rapidity. In  this cafe, it  may happen, that if the 
direaion of the etTort c G of the main-fail do not pafs before 
the centre of gravity 13 of the h ip ,  it conies fo near that point, 
that i t  may be L i d  to have no longer the eff& of an after- 
Gl1.  

ARTICLE 
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A R T I C L E  11. 

OF THE RUDDER,  

FIGURE 19. 
b 

R 

50. T h e  rudder is a machine known to all the marine world; 
it i s  fupported by the ffern-pofi, to which it is affixed by brzces and 
pintles, which operate as hinges. It aAs by means of a lever, 
called a tiller, which enters nearly horizontdlly into the fhip, 
pafling under the upper or middle deck tranlom ; lo that if, infieid 
of leaving the rudder exaAly in a right line with the keel, and as 
i t  were a prolongation of it, it be turned to  one fide or the other, 
as B I), (&. 19,) it receives an immediate fhock from the water 
which glides along the fhip’s bottom, in running aft from A to B ; 
and this fluid impels it towards the oppofite fide, while it continues 
in that ficuation, io that the ftern, to which the rudder is con- 
fined, receives the fame movement ; and, the fhip receiving an 
impulfe fideways, her ftern turns accordingly from B to by on an 

muR be obferved, that the water ifrikes the rudder obliquely, and 
only with that part of i t s  motion which acts according to the fine 

h l  of 

point whatever c ,  (5 .  18,) while her head paffes fr i! 
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of incidence, in impelling it in the dire&ion N P with a force 
which depends not only on the rapidity of failing, but alfo on thc 
grcztnefs of the fine of incidence : a force which is confequently 
in the compound r x i o  of the fquare of the greater or lefs velocity 
of the hip's motion, and of the fquare of the larger or fmaller fine 
of incidence, which depends upon various circumfiances. So 
that, if the veil'el runs three or four times more fwiftly, the abfo- 
lute hock of the water upon the rudder will be nine or fixtcen 
times ftronger tinder the &me angle of incidence, and will be 
rugnientcd in a greater proportion, if the fine of incidence be in- 
crenfed. This  impullion, or, what is the fame, the power of the 
h h ,  is always very feeble, when it is compared with the whole 
weight of the vcffel ; but it aAs with a very long arm of a lever, 
which occafions it to work very advantageoufly in  turning the 
h i p  ; for the helm is fixed at  a very great difiance from the centre 
of gravity G, as well as from the point C, upon which the ihip is 
fuppofed to turn, with refpea to the point of percufion B : and, if 
the direRion P N of the imprefion of the water upon the rudder be 
prolonged, it is evident that it will pais perpendicularly a t  the point 
R, widely diitant froin the centre of gravity c ; therefore the ab- 
folute effort of the water is very powerful. I t  is not therefore 
lurprifiag, that this machine impreifes the h i p  with a confiderable 
circular movement, by forcing the itern from B to b, and the 
head from A to  a, and even much farther, wben the velocity of the 
f l i i p  is preferved ; becaufe &e effea of the M m  always keeps pace 
with the rapidity of the ihip's way. 

41. Amcmgfi all the obliquities which may be given to the rud- 
der, there is one fituation which is more favourable than any of 
ths others, to make it produce with more rapidity the effea of 
turning the ibip, in order to change hor cow&. To be convinced 
qf this, we have only to confider that, if the o b t d e  angle A B D 
,'jS2.19) wcre to be lefined, the impulfe of the water on the rud- 
der would augment, at the fame time that it would more oppofo 
tile f i l ing of the &hip, fince the angle of incidence would be more 
Geii, and w@ld prelent a gre-tter furface (0. 7)  to the Qock of 
rhc uater, by oppofing its p a k e  more perpendicularlj : bun then 
&he dircc3ion N P of the effort of the belm upon the h ip  rvDuld pals 

a: 
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rf a frnaller &fiance from the centre of gravity G towards R, and 
would lefs approach the perpendicular N L, according to which, it 
is abfolutely neceffiry that the power fhould a& with greater e@e& 
to turn the h ip .  Therefore, it is  evident that, if the obtufe 
angle A B  D were too much lelfened, the greater hock of the 
water could not counterbalance the lofs occafioned by the diflance 
between the direEtion N P and N L, or by the great obliquity which 
would be given to the fame direaion N P of the abfolute effort of 
the helm with the keel A B. If, on the other hand, theangle A B D 
were made more obtufe, the d i r e a o n  N P of the effort of the 
rudder would become more advantageous to turn the k i p ,  fir~ce 
i t  would approach more the perpendicular N L, and f i n e  the pro- 
longation of N F would augment G R, by pafing at  a greater dif- 
tance from the centre of gravity G. But the rudder woufd then 
be itruck too obliquely ; for the angle of incidence would be more 
acute ; fo that it would only prefent a fmall part of its breadth to 
the fhock of the writer, and would of c o d e  receive but a faint 
impulfion. All this proves that the greateff difiance G R from tfic 
centre of gravity c will not counterbalance the too great obfiquity 
of the hock of the water. Whence it mufl be concluded, that 
when the water firikes the rudder too obliquely or too perpendicu- 
larly, a great deal of the impulfion, or of the effea i t  fhould pro- 
duce, is loti. Therefore, between thefe two extremes, there is a 
middle pofition, which muff be the moa favournble. 

52. T h e  diagonal N P of the relhngle I L (j2. ‘ 9 )  reprefents 
the abfolute direition of the effort of the water upon the rudder: 
N I expreffes the portion of this effort which oppofes the hip’s 
head-way, or which forces her a-fiern in the direaion of the keel. 
It is eafy to preceive that this portion N I of the whole power of 
the helm contributes little to turn the veffcl; for, if I N were 
prolonged, it would be feen that its direaion pares at  a very fmall 
diitance Q v from the centre of gravity G, and that the arm of the 
lever B N = G v, to which the force is as it were affixed, is at 

moft equll only to one-half of the breadth of the rudder. But, i t  
is not lo with refjet3 to the relative force N L, which aRs peipen- 
dicularly to the keel. If the firff force N I is almofl ufelefs, and 
even hurtful, by retarding rhe velocity, the fecond N L is capable 

M 2 of 
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of a very great effea, fince i t  is applied a t  a great diitance from 
the centre of gravity G of the fbip, and adis on the arm of a 
lever G E, which is very long. Thus, it appears, that, between 
the two elTeQs N L and N I, which reiult from the abfolute effort 
N P, there is one which is always o p p o h g  the hip's head-wag, 
contributing but little therefore to the motion of her turning ; 
whiM the other alone produces that movement of evolution with- 
out retarding her velocity. 
53 Geometricians have determined the moR advantageous 

angle made by the helm with a line prolonged from the keel, and 
fixed it a t  54" 44', 011 a prefiumption that the h i p  is not wider a t  
her floating-line than at  her keel. But, as that iuppoGtion is abfio- 
lutely falk, f i n e  all vefiels augment their breadth from the keel 
upwards to the extreme breadth where the floating-line, or highefi 
water-line, is terminated ; i t  follows, that this angle is too large 
by a certain number of degrees. For  the rudder is hocked by the 
water, a t  the height of the floating-line, more perpendicularly 
than at  the keel, fince the fluid exaQly follows the outlines of 
the bottom : io that one COUIJ alrnoft hy ,  that a pxticular pohion  
of the helm might be required for each different line of incidence 
upwards from the keel. But, as a middle pofition may be taken 
between all thole point we need only confider the angle 

water-linr, in order to determine aftcrwuds the middie point and 
the middle angle of incidence. It appears, from hlr. Bouguer's 
Trniti de la Munerrvrc, Sea. I. Liv. 11. that, in moa hips, the 
angle of the rudder with the prolonged line of the keel hhould 
be made to be 46" 40'. Without followi~ig the calculations of 
that able geometrician, we h a l l  perhaps be able to explain what he 
has difcuifed in  a more abflrufe manlier. 
54. 1Vhen it is required to turn the h i p  by means of the rudder, 

and, at the fame time, keeping the head-way as much as podble, it 
is evident that the angle 54'' 44: which iome have determined to  
be the moR favourablc with the line of the keel prolonged, is in 
that cafe too open ; becauie the water h i k e s  the rudder with too 
great a fine of incidence, and which is equal to that of the angle 
which it makes with the line prolonged from the keel belovv. 

formed by the fides o & e fhip and her axis a t  the highefi 

Above, 
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Above, the hock of the water is almoft perpendicular to the rud- 
der, on account of the width of the flip's fides, as has been h e w n  
before. But, if the rudder oppoies the fluid by making only with 
the line prolonged from the keel an angle of 45' I', the impulfe, 
by becoming weaker, will be lefs oppofed to the hip's head-way; 
and thz diredion N P ( j g .  19) of the ablblute effort of the water 
on the rudder, approaching nearer to the lateral perpendicular N L, 
will be more advantageoufly placed ; h e  the prolongation of the 
abfolute effort paEes at  a greater diitance c R from the centre of 
gravity G .  On the other hand, experience every day h e w s  us  
that h i p s  fleer well, when they do not even make the angle D B E 
more than 35". If this angle be made 45', as we require it, and 
then we fhould dikompofe the abiolute effort N P, we have the 
fide N I equal to the other fide N L of the fame iquare; To that the 
part of the total power which oppoies the head-way is only equal, 
in  this cafe, to  that which produces the movement of rotation: 
infiead of which, if D B E were 54' M', N I would become much 
greater than N L, in proportion to the fines of the angles which are 
oppofed to  them in the triangles P I N or P L N, and the h i p  would 
coniequently lore much more of her velocity than in the firit Gtu- 

ation of the rudder, to which we h a l l  confine ourfelves, as being 
that which is beit adapted to the generality of vefl'cls, but which 
~;everrheleis muit be occafiondy altered, according as they 
&all make an angle more or lek open with their fides a- 
itern.* 

The angle of the rudder with the keel may always be determi- 
ned with iufficient precifion, by obferving the rule we have pre- 
fcribed ($. 28) for the Jctcrniination of the angle of the fails. 

55. As the water often ftrikes the rudder with a very great 
force, the tiller has a certain Icngth, in order to Iefen the labour 
of the helmhian. 

But, to lighten his labour ftill more, there is in rnoit hips, on 
the quarter-deck, diret3iy over the extremity of the tiller, a ver- 
tical wheel (fg. 19) which hds the effedof a capflern, and which 

* i t  may be taken 3s a jiener~~l pofition that the moll advantsgeous angle will al- 
w,~.)s bc iormcd b c t a c c o  35"and 4jO. 

is 
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is conn&el witb the tiller by means of  ropes and bloc& 
So that, if the wheel be turned either one way or tha 
other, the extremity of the tiller appoaches towards oiie of 
the fides of tbe hip, and expofes the rudder to the bock of 
the fluid. 

55. T h e  longer a lever is, the more effea it has when it a& 
with the farne power: therefore, the longer the f p k e s  of the 
wheel are, in proportion to the radius of the cylinder round which 
the tiller-rope is wound, the more advantage the helmfman will 
have; for, if the fpokes of the wheel be three or  four times 
longer tban the radius of the cylinder, the helmfrnan wili a& with 
three or four times m r e  force, Clnce he works on a lever which 
is three or four times longer than the radius of the cylinder, the 
extremity of which is iuppofed to be the fulcrum of the lever on 
which be works. So that, if he employs a force of 30 pounds 
weight, he will produce an e a e a  of 90 or 120 pounds, by the 
difpofition of the wheel alone. On the other hand, the impulh 
of the water is coll&ed in the middle of the rudder’s breadth, 
which is very narrow, compared with the length of the tiller; 
therefore, the effort of the water is very little difiant from the 
point of iupport B upon which it turns: whereas the tiller forms 
the arm of a lever IO  or 15 times Ionger, which itill increafes 
the power of the helmfman in a fimilar proportion to that which 
exiits betwcen the length of the tiller and that of the lever on which 
the itnpuife of the water a8s. This  force is therefore I O  or 15 times 
firongcr ; a i d  the ctl‘ort of 30 pounds, which before gave the helml- 
man a power of 90 or IZO pounds, will become one of 900 or 1800 

pounds on the ruddcr. T h i s  advantage proceeds from the water’s 
d i n g  on a very fhort arm of a lever, while the helmfman works on 
ale very powerful, in compaciion ; and becauie this lever is moved 
by a wheel which multiplies its force. T h i s  demonitration ought to 
reniove all furprife a t  the prodigious effedt of the ruder, when its 
niechanifm is not attended to j for we have only to confider the 
p r d u r e  of the water, which a& a t  a very great J i h c e  from 
the centre of gravity c of the h ip ,  as well as from the point c 
upon which fhe is iuppofed t o  turn, (5 .  IS,) and there will 
eaii!y be perceived the difference which exifis between the effort 

of 
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of the water againit the helmfian and the e&& of &t fme im- 
pulfion againfi the hip. With refpeEt to the helmfin,  the wa- 
ter ads with the arm of a lever N B very mort, of which B is the 
fulcrum : on rhe contrary, with refpea to the hip, the impulfe of 
the water is exerted in a dir&ion N P, which pafies perpendicu- 
larly at a very great diitance from the centre of gravity G, in SI- 
jng on a vePy long k r  L 0, which renders the a&on of the rud- 
der very powerful in turning tba ihip: fa that, if in a large hip, 
the rudder receives an impulk from the water 2700 of 1800 
pounds, (as very often bappohs, provided that tk 0 i p  fail a t  the 
rate of 9 or 12 knots, and tbat this power, applied at E, be 100 
or I IO k t  from the centre of gravity G,) it wit1 aEt upon the vef+ 
fcl, to turn her, with a power equal to 270,000 OK 308,000 
pounds, while the lieldman need not a& with a greater power 
than 30 pounds on the fpokes of tbe wheel. 

ST. It is proper to remark, &at the great length which is given 
to the tiller, in order to facilitate the work uf the helmfman, is an 
obRacle to the play of tbc d e r ;  fince that length hinders its 
prekntiag itlilf futticiently to the 0 o c k  of the water to produce dl 
the eff& wbich might attend it. For, this imvenience dces 
not, in moa fhip, allow thc angle D B B fig. ~ 9 )  to be more open 
than 30"; whereas it ibould be 45O, as we have before fhewn, 
But, as this moft favourable determination has not yet come into 
de, and the c d e  dim&- commonly given the tiller have L 
ways been hlbwed, we fhaH endeavour to prqde famethiig bet- 
ter k praEtice. 

Et d ba con&ded, that, if the tiller were brter, the rudder 
would hwc more $7, baaufe its extremity, in dokribing the arc 
of a W e r  circk, w d d  occaGrm the rucMer to make an angie 
~ W C  open, with the lred proknged : anh this new augmentation 
W be Ib much the more advantageous, as it would approach 
a&wr ta the *le of 45'. And as, in all fhipr, the length of 
the tiller might certaidy be cut a fifth &mer, or perhaps more, 
it U evident tbaq thereby, tbe angle of the rudder and the keel pro- 
longed might be rendered very near 49, which would increak 
its force in a proportion 06 m l y  3 to 9, fince the fquare of the 
heof incidence of 459 is to tbc &uua of tho G n c  of incidence 

of 
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of 33’ ; : 5 ; 3, or thereabouts. T h i s  augmentation of the im- 
pullc is often of the greatefi importance, efpccially when h i p s  are 
of a large Gze, as their motions are but flow on account of their 
length. 

If the tiller be ihortened, the helmfman will be obliged to  em- 
ploy more force in proportion to the length taken from the lever 
on which he works: but this lofs may be repaired by the facility 
with which the helm will be handled, if the diameter of the cylin- 
der of the wheel be confiderably leirend, augmenting at  the lame 
time the length of its axis, without diminiihing that of its fpokes, 
which ought on the contrary to be lengthened as much as pof- 
Gble, and two more turtis of the tiller-rope mould be wound round 
the barrel. 

Thefe forces would be ftill multiplied, if two heaves were 
fixed in the end of the tiller, in two moitifes which might be 
made for that purpofe, and which might work on zn iron pin paf- 
fing through their centres, taking care to have the end of thz tiller 
fioutly hooped with iron, in order to firengthen it ; then the tiller- 
rope might be reeved through the blocks which are for that pur- 
pore on each fide the h i p ,  thence through the two ihcaves at  the 
cnd of the tiller, and the itanding-part to  be affixed rlofe to  the 
blocks on each fide. By thck mcans nothing would be loa with 
re@c8 to the force; becauie, if the lever be ihorter, the forces 
which mule its a&ion are likewife rnultiplied in proportion. 

58. After what has been faid refppcaing the helm, it is eafy to 
conceive, that the g r e a t s  the hip’s velocity is, the more power- 
ful is the aa ion  of the rudder, Gnce it a& againit the water with 
a force which increafes as the fquare of the velocity of the fluid, 
( 5 .  3,) whether the h i p  has head-way or itern-way; obferving 
always, that in there two circumfiances the effe&s are contrary ; 
for, if the f i ip  goes a-flern, the rudder will be Aruck from I to N; 
(jf. 19 ;) and, infiead of being puihcd from N to P, it  will be io 
from N to R ; fo that, the itern being moved i n  the fame dircdion, 
the hcad will take a contrary one, and move towards the fame fide 
as the tiller B F. 

59. I t  ihould be obferved, in the ufe of the rudder, that there is 
one part of its etfort which impedes the hip’s failing when it is 

firuck 
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Rruck by the water which runs rapidly along the fhip’s bottom. 
If it  makes an angle of 45’ with the keel prolonged, i t  teceives 
only half the impulfion it would if aCted upon perptdicular- 
Jy ; becaufe the abfolute irnpulfe diminihes from two cmf& : 
($. 7 :) The furface which OppofeS the mock of the water is 
reduced to a leis extent than it was at f i r& and thc angle of in- 
cidence diminifhes likewife: fo that, by this, the impulfe has 
dimiriiihed one half. Confidering next the impulfion N P, 
which remains, (Jg. 19,) it will appear that there is only one part 
N I which is oppofed to the failing, (§. 54,) and which is lefs 
than N P, in the proportion as the fine total is to the fine of 45”, 
the meafure of the angle of incidence v N B equal to N P I ;  for 
the angle v N L is right, as well as the angle P N B ; fo that, if 
you take away the common angle t N B, two angles P N L and 
v N E will remain equal between themielves ; but, as the angle 
I P N is equal to its alternate angle P N L, it follows that I P N 

is always equal to v N B, whether the angle made by the rudder 
be more or leis open with the keel proion& so that, if the 
furface of the rudder which receives the hock be 80 feet fquare 
fuperficies, it will firfi be reduced, by its being expofed to the 
courfe of the fluid, to an effort of 40 feet furface, then to 28 or 
29, becaufe, in the firfi place, there is only one part of the velo- 
city of the water which contributes to the hock, and that is pro- 
portional to the relation of the (quare of the fine total to that 
of the fine of incidence ; and, Cccondly, becaufe out of the abfo- 
lute irnpulie N P, which refultr from this laft oblique ibock, there 
is only a part N i which oppofa the velocity of the h i p  propor- 
tional to the ablolute N P, in the fame relation as there is between 
the fine total and the fine of incidence ; that is to fay, that, when 
tbe rudder makes, in  the largeit hips, an angle of 4s0, it impedes 
the hip’s rapidity of failing, i n  the dire&tion of the keel, with an 
effort N I equivalent to the impulfion which a furface of 28 or 2 9  

feet fquare might receive if it were expofed perpendicularly to the 
fh& of the water. So that, if the h i p  fnik IZ knots an hour, 
or 19 feet a fecond, the effort ofthe rudder N I, which oppoics the 
fhip’s way, will be 12,499 or 12,945 pound< ; idit water we@- 
ing +th more than freih. 

89 
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60. It follows, from all that has been faid of the rudder, that 
it ought to be employed as little as poflible i that is to fay, the 
h i p  and her fails ought to be io difpoied, that the imallefi mo- 
tion of this machine may bring her to her courfe, if he deviates 
from it, or make her perform any evolution which may be thought 
proper. 

A R T I C L E  111. 

T H E  TIME EbIPLOYED B Y  DIFFERENT VESSELS TO P E R I O R h C  

T H E  SAME E V O L U T I O N  IS PROPORTIONED T O  T H E I R  

LENGTHS. 

61. All that ferves to produce motion in hips has more force 
in larger than in h a l l  ones ; but the difficulty which large hips 
have to receive the motion is greater, in a greater proportion, 
than that which oppofes the motion of imall hips. For, if the 
dimenfions and machines which compofe a large veffel are twice 
as large as thole which conflitute a [mall one, (iolidities being in 
ratio of their cubes,) the firR will be eight times as great. Yet 
the obhcle which the large will oppore to its being put in motion 
will be two-md-thirty times as great as that of the imal one. 
For, if both &ips were confidered as divided into an equal num- 
ber of vertical fe&tions, thofe of the large would appear to have 
four times as much furface as thofe of the f i l ,  befides that they 
would be twice as thick, fince the dimentions are in  general twice 
as large ; conlequently they will have eight times the folidity; 
which anlwers already to the relative effort of the rudder and 
Lils. 

Farther, the parts of the large h i p  are twice as diffant from 
the centre of gravity as thole of the tinall one, fince thole diftancrs 
are proportional to the other fimple dimenfions of the two hips. 
So that if the evolution be Cuppored of the &me number of de- 

grees, 
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grees, the Itern and head of the large ihip will have to defcribe 
arcs twice as large as the fmall one; and this greater velocity 
being multiplied by the folidity of the parts of the large hip,  
which is eight times as great as that of the fmall one, the produCk 
will give 16 times more motion; the refiflance will aA COA- 

fequently 16 times as much on the large as on the h a l l  ; and as 
that refiflance operates on the arm of a lever twice as long, the 
total refiflance of the large fhip will be 32 times as grea t  
Thence it follows, that if the forces which a& on the large h i p  
be augmented only in proportion to her iolidity, fie will have 
itill four times more difficulty t h m  the fmall one to get into 
motion: and therefore the large h i p ,  initead of making i n  
the fame time an angle of rotation as great as the [mall one, 
will only make an angle of one-fourth, or three times lek. Now, 
that the great ibip fhould defcribe an angle of rotation equal to 
the other veffel, it will require only thrice as much time: but 
that angle, or the velocity with which the fhip obeys the impulfe 
of her rudder and fails, will follow the laws of acceleration, fince 
the velocity acquired in the firit infiance is continually augmenting 
in arithmetical progreffion ; io that the time which fimilar veKe1.s 
of different fizes take in performing the fame evolution will 
be in proportion to their lengths. But the heavier body parts 
with its velocity not io readily as the lighter body, becaufe the 
refitlance of the mars is greater, being three times heavier than 
that of the h a l l  h i p  ; which, being moved with thrice the facili- 
ty, is alfo brought to reft with the famedegreeof eafe. So that, 
if a veffel 100 feet long takes four minutes to perform an evolu- 
tion, a Gmilar velTel of 150 will take fix minutes or thereabouts 
to perform the fame circular movement. Far as ICO : 150 : : 4 
: 6. 
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C H A P T E R  VII. 

OF T H E  H E I G H T  OF MASTS. 

THE cone9 height of the mafts of hips is ail1 a problem 
which remains to be folved for the builders. T h e  mofl fliilful of 
&em have not paid attention enough to the folutions and determi- 
nations which are contained in the works of the late LMr. Bou- 
GWER on that f u b j a .  It kerns, on the contrary, as if they had 
endeavoured to deviate as much as poflible from the true princi- 
ples in that refpea, by railing the miRs a great deal more than 
they were formerly, although they were already much too high, 
as the learned author I have jufi mentioned has defied. An ex- 
perience, confirmed by repeated obfervations, has convinced me 
of this truth; viz. that (‘ as foon as a h i p  inclines, her velocity 
(6 diminifbes in proportion as her inclination increafes.” This  p i n -  
ciple has been verified on different veifels and at different times by 
kveral officers, and i n  various oblique courfes. I had no h a r e  in 
thole various experiments, and therefore cannot be fuCpeRed of 
partiality: bur, as they have always proved, to thole who have 
made them, that the prcfent mode of mafiing is generally too 

, high, I will not hefitate a moment longer to deliver here an epi- 
tome of my own experiments on that iubje&.* 

Having d1 the f i l s  out, and being hurried on by a Arong gale, 
I have ordered all the top-gallant-(%Is, the ftuddinp and flay Gls, 
to be taken in, without the fhip lofing the leafi perceptible degree 
of her velocity; nay, 1 have reen it fornetimes to increafe by a 

twentieth, and that at a time when the h i p  ran already a t  the rate 
of nine or twel! e knots an hour. 

* W e  hsve thought it proper to give the r d o n i n g  of 31. BourdC upon this fubjeCt, 
although the padlice of high-maliing prevails in the Britilh nary. It has been very 
jufily rcmarked, that high malis have the advantage of giving an option; k c a u k  
they rrrJb!t a !hip, without tb!:pg:ng her, to c3rq 3 greater qusn:ity of h i1  than hips 
with honer malls. 

There 
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Thefe trials, which I have made with care, and which were per- 

formed io quickly, that the wind ihould not have time to increafe 
diminilh in ftrength, are fufficient to prove the neceffity of 

lowering the centre of effort of the fails in general, and confe- 
quently all the mails. The& experiments have been repeated by 
augmenting the number of fails, Cometimes at  the rill of fi- 
tiguing the mails ; and it has always been found that the velocity 
did not increafe, when thc hip  was more inclined; but that fhe 
laboured more and more in aU her parts, as her movements became 
fironger and the concuffions of her pitching rougher, altbough the 
fea was not more fwelled. At other times, when the fhip in- 
clined pretty much, though the wind was not quite firong enough 
to  hurt  the ma&, I have IeKened the number of fails; and it 
happened that the hip, after that fuppre5on of the top-fails, was 
cafier in her movements, fleering better, and was, in ibort, more 
quiet, though the fwells of the fea were itill the fame ; an atten- 
tion which mufi not be negleAed in there kinds of obfervations, 
which &odd be often repeated before a pofitive decifion. How- 
ever, we do not recommend any cfimicution in the furface of the 
iiils, in 1eUening cfieir height : but, it will often happen that w e  
lhall rather recommend to increafe it upon the whole. For that 
which is loit in height may be regained by the width. Tnere will 
even refult, from that operation, another advantage: the top-fds, by 
this reform, being ihorter, and, thereby, proportionally wider, than 
the lower fails, will be more eddy cut  to their fhape ; and, their 
&des being forrncd with iines exaoly h i t ,  the fail will be the more 
tight, by which a much grcater effeR on the hip  will be produced. 
The m& b e q  fho:ter and the fails wider, with leis fall, the 
furface r i l l  be the fame: but the effort of that furface will, with 
the i m e  wind, a i l  on 0orter  levers, the fulcrum of which will 
not bc altered; therefore, it will operate at a ihorter difiance from 
k t  fulcrum; and therefore much k f s  will be the power which 
makes the fhip incline: and the hip, being more upright, will 
hi1 with more velocity, becauk her water-lines will be then more 
advmrageouS than when fie heels. On the other hand, the fails 
being leis inclined, thcy prefent a wider furface to, and receive a 
Aronger irnpuliion from, the wind; an advantage which muit 

always 
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always produce an increafe of fwiftnefs and a decreafe of drift* 
Add to this the real advantages of trimming the fails better, of 
working them with more eafe, of rendering the mafting in gene- 
ral more lolid, and more capable of refitlance in bad weather as 
well as in battle. 

But  how muit we  determine the height for the m a h ?  or, in 
other words, how much they are to be fiortened? T h e  Trtat@S 
on the p e f e l t  mo/fing and working Offiips,  by Mr. BOUCUER, 
teach us that method. I t  is from thofe Treatifes I have imbibed 
the notions of my principles on that fubjea. But, in order to 
give a previous idea of that inquiry, and to engage the builders and 
feamen to bring to perfeltion this part both of the building and 
working of hips, upon which, almofi as much as from their bot- 
tom, their fleerage undoubtedly depends, I will lubjoin here what 
R I .  BRUE,  a learned and fiudious oscer ,  made me conceive on 
that fubjdt. 

u T h a t  mafling" faid he, " is abfolutely perfelt, when the 
" centre of effort of the fails is precifely oppofite to, or at  the 
6' fame height as, or parallel with, the point velique. What  is the 

It is that point in a perpendicular, (raifed from 
'' the centre of gravity of the horizontal furface of the h i p  at the 
'( floating-line,) which is interfeAed by the d i r d i o n  of the abfo- 
'' lute impulle of the lea on the head of the veffel. T h i s  is the 
*' poitit vdipc in dire& courles." 

No great effort of imagination is neceifary to con- 
ceive this principle, which appears fo evident, that it may be fur- 
yrifing w h y  it has not yet been made uie of. For, this point once 
known, the centre of effort of thc fails will be fo too; and their 
right height, as well as that of the math, will be determined A 
littlc more calculation, and an attention to the plan of the 5 i p ,  
will be nccefl'ary, i n  order to find out that abfolute d i r e a o n  of the 
efi'ort of the impulfion of the water on the bows. But  that ihould 
not prevent the inquiry. On the contrary, it ffiould be an addi- 
tiond inducement to thofe, who, building iuch good veffels as wc 
are now poffeffcd of, and which might itill be of a more advanta- 
geous form, will be deiirous to make them more perfet3, by ma@- 
in: them more advantageouflp This would undoubtedly be the 

d e  j 

point  lip^? 

It is clear. 
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d e  ; for, feveral veffels have had their maits cut fborter, and the 
praQice has been attended with decided fucceis. There faas, 
which could be atteffed by many able feamen, will always fpeak 
highly in favour of this principle ; although, when that fbortening 
was made, the fails were not widened in proportion. 

6' But,'' continues M. BRUE, " in carryins this inquiry far- 
(' ther than it ever was, the interreRion of the two above-men- 
u tioned lines (viz. that of the abfolute impulfe of the water on 
" the bows, and that of the perpendicular of the centre of gravity 
1' of the furface of the floating-line of the h ip)  cannot take place 
u unlefs in a dire& courfe; and, as f i n  as the courfe becomes ob- 
(' lique, they no longer meet. The  centre of gravity of a float- 
'( ing-line's furface of the h i p  pages to the leeward of the axis, on 
1' account of the inclination which always occurs in that fort of 
1' courfe : and the direation of the hock of the fluid, which then 
" takes its origin a little to leeward alfo of the bow, paes, in its 
1' prolongation, to windward, without meeting the perpendicular 
1' at the centre of gravity of the flo~ting-line's furfdce;" (which 
i s  eafdy conceived, if we reprefent to our imagination the hori- 
zontal edge of that floating-line's furface but ever fo little in- 
clined;) '' whence it refults, that no point odique will be found in 
u any courfe but a dire& one. U%ch is true, unlefs we could 
'l fancy fuch a h i p  as would neithx drive nor incline in an ob- 
'( lique courfe. But that is not pofible; and hence no perf& 
6' mode of maRing could be difcovered in the laff cafe of the ob- 
'' lique courfe." 

This is true, ftrialy fpeakiitg; for, in each inRant of a 
courfe, a different point of the bow is itruck by the water ; which 
is owing to the pitching of the h i p ,  the continual variations in 
the itrength of the wind, and the greater or finder inclination 
produced by the rolling motion of thc hip. 

6' But," fays again M. BRUE, ' 6  the guint w d i p ,  relative to 
'* there various circumitances, varics therefore in the proportion 
" of the almoR infinite variety of thofe circurnfiuices, which 
" company the coude of a h i p  ; that  is to f ~ j ;  according to a11 
(1 the degrees of drift, all the degrccs of inclination on either 
" board, forward and abaft i as man): times, in ihort, as there arc 

new 
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new points of the bow either ftruck or no longer flruck, the 
point vriiquc &ends or defends. 
'' I pais over the minute examination 1 could make of each par- 

s ticular caufc which contributes co lower that point from its ut- 
" mofi height, which i s  in the dire& coude, to its loweft, which 
6' takes place in the moR oblique courfe, accompanied with the 
" greateR lateral inclination of the fhip And there is no method 
6' to get out of that common road which is purfued in determining 
'c the dimenfions of the mails, but that of attending to the fol- 
'' lowing conliderations; viz. Such a fhip, being intended for 
" fuch a latitude, the wind b c  is moR commonly to exp& there 
" will be nearly of fuch a Arcngth, and generally oblique to her 
'6 courfe by Co many degrees ; io that her rnoR common drift will 

be nearly fo many degrees, and her lateral inclination To many, 
0 eUr. T o  give her, therefore, the moft Cuitable maffing, making 
a her relatively perfea, we mufi feek for her pint  erliqur in w h a t  
e* fituation we fhall think molt convenient, and there place the 
a centre of effort of her &Is." 

All this reafoning tends evidently to the fbortening of all the 
mails, and proves the neceifty of doing it, a t  the time time as it  
determines their height. T h e  moft difficult point in that operation 
is to  find out the dircRion of the abfdute impdfion of the watcf 
on the bows, when the fhip fleers a c o d e  clofe-hauled and one 
with the wind on the beam, with fuch an inclination as the fhip 
could be fuppfed to have in either of there two courfes ; when the 
wind would allow to have four lquare-Gils let, together with the 
mizen topfail. Confidering there two fuppofitions of the wind 
on the beam, and clde-hauled, it will be d y  to determine the 
height of the ma8s proper for that double fituation; bccaufe, if 
the gale blows harder, one may le f in  the number of fails; if 
we'ikcr, one may increde it by d d i n g  flay-lails, top-gallant fails, 
jib, &c. If the wind gets mors aft, then the furface of the bils 
may be i n c r d d  again by adding the fiudding and top-gallant-ro- 
rJ fails: finally, it is very clear that top-gallant a d  top-gallant-ro- 
yal fads will always be of hrrice s h c n  the centre of effort of the 
Lils thould nfcend. 

C H A P -  
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c H A P T E R vrir. 

OBSERVATIONS O H  THE D I F F E R E N T  INCLINA?IONS GIVEN 

TO T H E  MAETING OF SHIPS, WITH R E S P E C T  TO THE 
WATER-LIN E. 

THE mans are hardly ever fiepped in the fame manner in all 
fhips. This too is one of thofe things which are rather regulated 
by cuflom than reafon. Some will have them perpendicular, while 
others chook to have them rake forward and others aft. Each 
party brings, to fupport their opinion, reafons drawn from fome 
experiments which chance has fometimes rendered fpecious. 

In this refpea, we mould rely on the judgement of the builder, 
who ought to know the qualities of his hip,  even before he puts 
her on the flocks. If one has not an opportunity of taking dire&- 
ly from him the nxeffarp infiruc%ons, it is proper to obferve, that, 
if the mails are made to rake forward, the diretiion of effort of 
the hils will be inclined towards the bottom, obliquely with the 
horizon ; which will cardequeatly make the head of the fhip plunge 
whenever they receive a 8rwg impulli: from the wind: and this 
may d i m k i 0  the bcad-way of the ibip, while it increaks the cele- 
rity of the pitchi%; the GIs db will be with more difficulty 
trimmed, efpecially when clofe-hauled, &cs the bracing of the 
yards will be more confined. Thqefgre, the d y  advantage, which 
can be drawn from this oblique laafting Qf &ips, is only to render 
the hips more ready to fdl off. 

If the maits are perpendicular the dircRiw of effort of the fds 
will be horizontal, a h y s  fuppoirng tbe $sip to be in i u ~  upright 
pdition, Therefore, this &Tort, not being dilcompoid, it wU 
prekrve a much greater adtion, and the h i p  will fail with the 
grelteR velocity ihe is capable of. 

0 If 
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If the maRs rake aft, the h i p  will be more ready to come to the 
wind, becaule the fails will be a little more aft ; theie will alio be 
more eafy to trim harp, bccaufe the braces will not be io much 
confined. As this pofition of the fails will raiie obliquely above 
tbc horizon the dircAion of the effort on the fhip, it follows, that, 
by their power, the fhip will be eafed away from the water; for, i t  
is certain that h e  will not prolong her courfe, unlefs f ie  heels too 
much ; therefore, h e  will rife more lightly over the waves, pitch 
lefs, keep better the wind, and tack quicker. T h i s  is nearly all 
that can be hid in refpea to prdAice. 

C H A P T E R  IX. 

OF T H E  TENSION OF SAILS,  A N D  T H E I R  T E N D E N C Y  TO F I X  

T H E M S E L V E S  P E R P E N D I C U L A R L Y  TO THE D I R E C T I O N  or 
THE W I N D I  

I. IT is clew that fails are never p e r f a y  flat. But every one 
is not perfuaded that the more extended is the kl, the greater irn- 
pulfion it receives from the wind which itrikes it perpendicularly, 
and the more effetlually, of courfe, the fail a& on the vcffcl, It 
is aflonifhing that any fearnen mould be of opinion that a bag rnufi 
be left a t  the foot of the fail to lodge the wind in. A hauled- 
dobvn topfkd has a~ much cloth difpliryed in it as when hoified up 
and well extended. It forms, then, by its convexity, a coniide- 
fable kind of bag, in which the wind may play a t  eale; and it is 
obferved, that the rapidity of the fading d e c r d e s  very much; 
whence we mull neceffarily conclude, that the impulfe of the wind 
muft have greatly diminihed, lime the fail produces no longer the 
fame effeR upon the veffel. To know demonftrativcly the c a u k  
of that diminution in the impulfe of the wind, we have only t@ 

PY 
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pay attention to the air which a€ts againff the foot and the head of 
the fail; for, that part of the wind which ffrikes a t  the head 
makes an effort to r e a &  towards the foot againff that which, ha- 
ving itruck at the fame infiant at the foot, endeavours to rea& 
towards the head. From this lbock refults (though the air efcapes 
a t  each fide) a romprefion in the hil. But, after having aaed 
inwardy, in the fame manner as if it were &ut up, it finds itfelf 
more and more compreKed by that which fucceeds to the firit; 
and, though it efcapes by the fides, it  is evident that it tries to 
extend, and that it impels, confequently, with an equal power, all 
the parts of the fail perpendicularly; and this is the caufe of the 
fail taking the form of a circle’s arc. Therefore the Ld will pro- 
duce no greater effeii than if it had no greater height than the 
f p c e  contained between the two yards ; i t  may not even, firidly 
fpeaking, have that whole e&&; for, that fort of whirlwind, 
which is made in the centre, by tbe re-aaion of the wind which 
Arikes the upper and lower parts, cannot fail to dirninih the 
fhock of thafe particles, which, fucceeding the former, would 
have firuck the hi1 with all theu primitive power; idlead of 
which, this power is now almoit entirely defiroyed by this barrier 
which oppofes for a while their paffage. T o  which may be add- 
ed, that the fail, having the form of the arc of a circle, very lit- 
tle wind can ftrike it perpendicularly; and that it muff, of courfe+ 
have muck lek effeA than another fail, of the fame height and 
width, which ihould be very ew&Iy fietched out. 

T h e  fdils of a h i p  &odd be cut in fuch a form as to preknt as 
flat a furface as poilible. 

Ir. The centre of egort of the impulfe of the wind upon the 
fd&, expofed perpendicularly to the courfe of the wind, anfwers 
exaAly to the centre of gravity of the furface, itruck in that di- 
re& fituation. But, as foon as it is prefented obliquely to the 
courfe of the fluid, and kept io, the centre of effort of the total 
impulfe will pars on the weather-fide of its centre of gravity ; be- 
caufe the particles of air, which at firR met the furface, have been 
re-ailed, and, by that re-aaion, they fiop part of the p e e  to 
the fucceeding ones, which dirniniihes, of courfe, both the arength 
of the 0ock and the impulfe h e y  would have cummunicarcd to 
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the fail, if their movement had not been interrupted. But this 
deviation of re-aaion in the firR particles of air which have firuck 
is repeated afterwards. For, all thole which fucceed them, while 
the furface is kept obliquely to the wind, continue to re-& to lee- 
ward ; fo that, from the fir& vertical line, (taken from the wind- 
ward fide,) out of all thofe which form together the furface, there 
is a continual feries of obflacles which change the ihock of imme- 
diate and Cucceeding particles, and which alters it fo much the 
more as they ought to  ftrike the parts of the fail moR to leeward, and 
fo much the lefs as they will h i k e  thoie which are moa to wind- 
ward. Therefore, the leeward-fide of fails, obliquely expored to 
the wind, is always leis Rruck than that which Aands to windward. 
Whence it reiults, that the centre of effort of the abiolure impulfe 
of the wind on the id is lodged in the weather-fide of the &I, 
(for it is fuppofed to be equally divided in two,) fince that is the 
part which receives more impulfron. Therefore, the centre of 
effort is alfo to windward of the centre of gravity of the furface; 
and the removal of this centre of effort towards the wind is in 
proportion to the impulfe received on the weather-fide of the fail 
and that received on the lee-fide. T h e  truth of this d e r t i o n  is 
continually demonttnted by daily experience of h i p s  at rea. The 
fails are carried by the yards and by the mafts, which divide them 
perpendicularly into two equal parts, from top to bottom, through 
their centre of gravity. When, being placed obliquely to the 
wind, they are left at liberty, witliout being confined by their bra- 
ces or bowlines, they immediately range themielves perpendicularly 
to the courfe of the wind, becaufe their weather-fide receives more 
impull'e than the lee-fide : and there they remain conftantly, unlefi 
their pofition be altered; becaufe all their parts are ltruck equally, 
and an equilibrium is kept among them ; for, the power of the 
wind, whether it increafes or decreaies, a& always the &me on 
them all. 

T h i s  proof, which h e w s  the difference between the centre of 
gravity a id  the centre of effort in the fails, requires much atten- 
tion in the ufe of that knowledge in  praaice. For example, in 
the middle of the yards on their aft-fide, there might be fixed a 
cleat or bolfier, which, in oblique courfies, puihing them to Iee- 

ward, 
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ward, would ede them off from the fhrouds, and facilitate their 
bracing in carrying their centre of gravity, as well as the centre 
of the abfolute effort, a little to leeward; which operation would 
of courfe draw that centre of gravity nearer to the axis of the 
fhip, from which it is fo Gent id  to remove i t  as little 3s 

poiiible. 

G E N E R A L  OBSERVATIONS ON T H E  EFFECT OF MORE OR 

LESS SURFACE O F  SAILS EXPOSED, I N  VARIOUS W E A -  
THERS, T O  THE WIND. 

I. WHEN a hip, with a certain quantity of id, has acquired 
the utmofi velocity with the power which then puts her in mo- 
tion, i t  is certain, that, if the furface of the fails is either increafed 
or dirninifhed, the rapidity of the headway will likewife augment 
or IeITen in a very complicated ratio. In order to find out the de- 
gree of impulfion of the wind on the fails, multiply their furface 
by the fquare of the excefs of the velocity of the wind on that of 
the E p ,  or, which is the fame thing, by the hum of the appa- 
rent velocity of the wind. T h e n  a fecond multiplication of that 
produd€ is to be made by the fquare of the fine of the angle of ab- 
folute incidence, or, in the fecond cafe, by the fqulre of the fine 
of apparent incidence. And this fecond produn will give the de- 
gree of the abfolute irnpdfe of the wind on the ws, in the aRud 
Aate which we have fuppofed. 

In  order to find in what ratio the furface of the Lils is to be aug- 
mented t o  make the hip  acquire a certain degree of velocity above 
that which ihe polfkired under a fuppokd particular quantity of fail, 
it muft firil be known by how much the velocity of the wind ex- 

ceeds 
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ceeds that of the fhip; then, knowing how many degrees her 
head-way is wiihed to be accelerated, the fails muR be increafed 
in the ratio of the fquares of the two velocities of the h i p  ; viz. 
that which was known before the alteration of the GIs, and that 
which h e  is afterwards to acquire. But, as the h i p  recedes fo 
much the more from the aaion of the impulfe of the wind as her 
velocity increafes, it is evident the furface of the fails mufi be in- 
creafed alfo in the ratio of the fquare of the two exceges, that is, 
the different excefi of the wind over that of the h i p  both before 
and after the increafe of the fails; then the fhip will acquire the 
wiihed-for velocity; provided no other caufe happens to oppofe it, 
as we have already hinted before, and as we ha l l  have an oppor- 
tunity to h e w  more particularly hereafter. 

Suppofe the wind has 12 degrees of velocity, and the h ip ,  un- 
der a certain ret of fails, has 3; the velocity of the wind, in the 
direl? c o d e ,  will exceed that of the ihip only by 9 degrees. If 
th:: velocity of the h i p  is intended to equal the third part of that 
of the wind, and to have therefore 4 degrees for head-way; then 
the Gils are to this effea to be increaied in the ratio of the fquares 
of the two velocities 9 to 16, becauie the refiflance of the water 
on the bows will increafe in that very proportion. But, in the firit 
cafe, the velocity of the wind exceeded that of the ihip by 9 de- 
grees, while, in the fecond cafe, i t  exceeds it no more than 8. 
Hence it refults, that the inipulfe of the wind on the bils has di- 
minihed in the ratio of the two fquares 81 to 64 j and, in order 
to repair that lofs in the impulfion of the wind, the expanfion of 
the fails is alfo to be increafed in that lait ratio of 64 t o  8s ; then 
the h i p  will be able to run with the degree of velocity detired. 

11, When the mafling is perfea, that is to fay, when the h i p  
is mailed according to the point vrliquc, h e  will rife from the 
water parallel to herfelf by a certain quantity relative to her ve- 
locitp and b e  will rile always more and more in proportion as 
f i e  acquires new dcgrees of velocity in her hcad-way. Becaufe 
fhe is nioved by forces which itand exaaly and continually in 
equilibrium with the aaion of the water on her bows, the incli- 
nation of which forward contributes To much the more to  that 
d i n g  out of the water as it is more remote from the perpendicu- 
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la. For, then, the vertical impulfion will have more power, 
fhce it a& more d i r e a y  on a very oblique bow than it would 
on a vertical one. T h i s  reafoning may be as exaEtly applied 
t o  the dire& impulfion, the abfolute effort of which may be de- 
compofed, lince it a& leis againit the veIocity of the failing on 
an oblique bow than on a vertical one, while the other part of its 
atlion joins with tbe vertical impulfe to raife the head of the ihip, 
which hocks the water with very great firength when f i e  is 
arrived to a very great velocity, and which water oppoles her Io 
much the more as it is fhocked with violence. So it is ea$ to 
conclude that, in any 5 i p  whatever, the more rapid the head- 
way is, the more parallel to herfelf 0 e  rife above the water, if 
the centre of effort of her fails is a t  the fame height as the point 
vrlipu~: for, the point of the bows, on which may be confidered 
as united the aaion of the water which oppdes its progrefs, 
may be taken alfo as the point of bearing. So that all the fails 
atling from abaft to forward on different p i n t s  of the axis of the 
hip, ( h e  being confidered as a lever in the direaion of her 
length,) they d e  the after-part of that point, a id  place it on a 
level with the elevation of the bows ; which never caii happen, if 

. the centre of effort of the fails is above or below the point vcfiquc. 
If it is placed above, the power of the fails, aQing on too long 
levers, will raife the after-part of the point of bearing of the bows 
above the level of the elevation of the ihip's head. If it is placed 
below, the power of the fails, aa ing  011 too 5ort levers, the aftcr- 
part of the &hip will remain plunged in the water, without being 
able to d e  on a level with the bows. Therefore, in either of 
there two cdes, when the centre of effort of the Iiils is either 
above or below thepoint ucfiquc, the fhip, however well-built, will 
lofe iome of the qualities of failing, either in her readinels to obey 
the helm, or in her ficadinefs to carry fail, efpecially if 0 e  is over- 
m&ed: for, in this lait cafe, ihe will gripe, indine eafily, and 
lore much of her head-way, f i n e  her bows will plunge in the 
&id, or, rather, her ffern will rife too much out of it ; which 
will diminifh &e adion of the water on the rudder and increafe it 
on the bows. In  the lait cafe, (an inconvenience of which h ip-  
builders f'cldom, if ever, have been guilty,) the hip will be flow to 

obey, 
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obey, and her bead-way will be flackened, becaufe fhe will never 
prefent her moil advantageous water-lines to the fluid, nor have a 
iufficient furface of fails, as, although their width is the lune, their 
height is not io. T h e  point of perfebon then is this, viz. when 
the centre of effort of the fails is placed at  the height of the point 
vrliquz. 

III. T h e  next propofition will appear a paradox to  many fea- 
men. 

There  are many cafes in which the adding of a few Cads, in- 
fiead of inereding a hip’s velocity, retards it. It is however an 
error into which all feanien alrnofl continually fall, when, in a 
flrong gale, they want either to diBance or approach a ihip, 
When t k i r  own fhip is arrived to a very great velocity, (fometimes 
of twelve and more knots an hours,) if they have to do with irn 

a d v e r h y  the rapidity of which is nearly equal to that of their own 
fiip, they hncy that, by adding more fails to thofe they have al- 
ready, at the time when their 0 i p  is perhaps be8 difpded and ar- 
rived at its utmofi degree of fwiftnefs, they hdl increaCe tbe rapi- 
dity of hzr head-way; ad, accordingly, they hoiit up hole ad- 
ditional fiay or ftudiiing Lids, erpecially if the wind happens to 
be on the beam or a little more aft. But, by this tlieir expeck- 
tions are baullied ; for the ihip becomes more inclining, her head 
plunges, and the refiflance of bcr bows increafing in the direQion 
of the keel more than the eEort of the fails in the direaion of the 
courk, the rapidity decreafes in fo much as the water a& more 
powerfully than the hi1 does. Bd& all this, thofe forward and la- 
teral inclinations of the fhip, produced by the effort of the new-added 
fail, which have caded the centre of &ort of the fails to akend 
and the point ve.liqut to  dcfcend, (if the new-added Ltil has been 
feet above it,) c d c  alij  the h i p  not to rye from the water 
paralld to hcrfelf; &e riies hcr itern and plunges her head ; 
whence it refults that h e  gripes from two caules : fir% bende, 
as her Aern lies leis in the water, the rudder is of courfe expofed 
to a leis fl~ock ; and the Bern, which always ads as 3 f d ,  is 
more eafily maitered by the wind which h i k e s  it then on the 
beam with a great deal more efficacy than it does her head : on the 
other hand, as the rrfifiance of the water on the lee-bow has 

increafed 

But, it is no lek felf-evident. 
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increafed by the inclining of the head, plunging thereby that part 
of the h i p  which is the mofi full in its hape, and increafrng dfo 
the furface on which the water a&, which has both diminiihcd 
the head-way and increafed at the fame time the lateral impulfe on 
the fide of the bow ; To that lateral irnpulfion forces the ihip to 

windward more a t  the head, than ihe is impelled to fall off by the 
lateral part of the effort of the new-addedfail. Whence it follows 
that the h i p  becomes itill  more griping, which is an additional 
caufe of the decreafe of her head-way ; becaufe, the helm being 
more a-weather, in order to hold the h i p  better to her courfe, more 
of the rudder itfelf is prefented to the run of the water ; and, by 
the great furfice i t  offers more direAly to its fhock, retards the 
velocity of the hip.  Whence we are to conclude that as foon 1s 
any more fails are added to a h i p  which carries already a fufficient 
quantity of them, f ie will lore her qualities of fleering well and 
making good head-way, whether thofe additional fails are ret for- 
ward or a-itern. 

P T H E  
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THE: PRACTICE OF WORKING 

SHIPS, 

ufeful part of a laman's duty is the application of his THE &e&c knowledge to the various evolutions of a hip. We 
are now &ut to fhm how thok various evolutions fhould b0 per- 
formed, confifiently with the principles upon which &e fcierre of 
navigation is founded. 

A fhip, whm l a d e d  f t a  the Rocks, is furnifhed with one 
firearn-anchor, and another which is termed a launching-anchor, 
fobmewhat heavier than the flrcam-anchoI; hanging by fiopp4r.s to 
the catheads : by one or both of thdi Ibe is firfi brought up; and 
afirrmrds war@ to w b t  are t e n d  

HEAD ARD STERN MOOR?NOS; 

of which che fvllowing is an accut;lte defcription.. Acrofs the 
bottom of the harbour or river, two chains (puailel to each other, 
if the bed of the river will admit of it) are extended at  the dif- 
tance of 200 feet from each other, by means of anchors, having 
one fluke only, whib is ksk, iiod &cured in the ground by pi!es, 
on the oppofite fides near low-water mark. TO the rings of 
thofe anchors there chains are carmelled by a pectlliiw forr of link, 
called P hackle, whkh Is delineafed in the plate. 

F 2  Each 
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Each of there chains has, at about one-third of its length, a 
large iron ring, to which is faitened a chain, called an upand- 
down fpan ; which, lying on the ground, conn& the parallel 
chains, and ferves to keep them fteadily in their places. At  about 
30 or 40 feet diitance from each other, along each chain, chain- 
pendents (from 5 to 9 in number) are faitened, having, at the 
end which conne&s with the ground-work, a h k l e  ; and, at the 
other end, a link called a jew’s harp, through which the bridle or 
hawfer of the hip, when moored, is paffed. Thecentrechain- 
pendent is fixed to the ring of the chain; and the number of the 
chains muft depend upon the number of tiers required, each tier 
occupying two chains, becaufe the hips are moored head and fiern. 
But every tier does not always occupy two whole chains ; becaufe, 
d e f s  a paffage between the tiers is requifite, the chain, to which 
the head chain-pendent of one tier is affixed, has likewife faitened 
to it the itern chain-pendent of the next tier. A reference to the 
plate will elucidate this. 

There moorings are calculated for and ufed in rivers or harbours 
of hdl  extent ; but in other places, where either many hips do 
not frequent, or the extent of which is confiderable, there is ano- 
ther fort in ufe, called 

S W I N G I N Q  MOORINGS. 

There differ from the former only in this; the ground-work 
being the b e ,  to the ring of the chain is fixed one chain-pen- 
dent, the end of which is palTed through a large buoy; and to 
that is conn&ed a fwivel ring by a ihackle ; and thus kept con- 
itantly from finking to the ground. This is ufed for mooring 
one or two &ips to. Near each end of the chain is fixed one 
more chain-pendent, fupported likewife by a buoy, which is urd 
only for the purpofe of warping hips from the middle to any in- 
tended place. 

O F  MOORING TO H E A D  A N D  STERN MOORINGS. 

T o  there moorings hips are thus fafiened : Clench the end of a 
bridle to the jew’s harp of the chin-pendent, and Pfs it into the 

hawre- 
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hawk-hole ; then heave i t  up and bit it. T a k e  the after-bridles 
into the gun-room port, or in upon the quarters; and take a 
round turn round the beam of the after-hatch, and crofs it with 
a throat and round feizing ; or, if more convenient, round the 
jeer bits. 

T H E  PRACTICE OF WORKING SHIPS. 

OF MOORING TO SWINGING MOORINGS. 

Pals out the ends of the bridle ; one on each fide, through the 
hade-hole next the item ; then pais them through the fwivel-ring 
of the chain-pendent i then return them into the h i p  through the 
after hawfe-holes, and bit them. 

In this fituation a h i p  is fitted for Tea, by regularly flowing her 
ballafi, and getting on board her rigging, ilores, &c. 

We &all therefore proceed to difculs the theory and praaice 
of ballding, and ba l l  afterwards treat of the manner of getting 
on board and flowing the anchors and cables, before we enter 
upon the method of navigating a veifel in various fituations. 

OF THE B A L L A S T  A N D  LADING. 

WHEN a h i p  is  loading, i t  fhould be confidered, that her 
tendency to pitch or roll depends not alone on her form, but even 
more upon the niore or lek advantageous diflribution of the hea- 
viefi parts of her cargo. 

Particular attention is to be paid to modcrate her pitching, as 
that is whit mot3 fatigues a h i p  and her malls; and it is mofily in 
one of there motions that mafls are reen to break, particularly 
when the head riles after having pitched. Although the rolling be 
proportionably a more confiderable movement than pitching, it is 
feldom any accident is ieen to arife f i u a  it, as it is always a flow 
one. It is however not lek proper to prevent it as much as pofii- 
blc. This will in general be d 1 y  obtained, without being any 

way 
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way detrimental to the fhip’s ft8 carrying of Lil, i& trhen the 
ballait is iron, p u  flow it up to the floaa-heads; becwfe it rkU 
recall the hip with lds violence after her having indincd, and it 
will on a point but little diflant from the centreof gravity. 
T o  make this clearer, !et us confider it by the aifiance of a fi- 
gure. 

Firft, let it be underfiood, that the CENTRE OF GRAVITY of a 
body is that point by which it may be fuf’nded, and the parts re- 
main in pede& equilibrium. 
That the C E N T R E  OF CAVITY is the centre of that part of 

the fhip’s body which is irnmeded in the water ; and which is alfo 
the centre of the vertical force that the water exerts to fupport the 
veKe’el. 

That the C B N T R E  OF MOT~DN is the point upon which a veffel 
ofcillates or rolls when put in motion. 

That the M E T A C E N T R E  is that point, above which the centre 
of gravity mufi by no means be placed; becaufe, if ir were, the 
veffcl would overkt. 
Various methods have been recommended to find all there diffe- 

rent points; iome of them are in their nature fixed, others varying. 
Thus, whcri a h i p  is completely loaded, the centre of gravity is 
fixed, howloever the veKe1 may alter her pofition. 

The  centre of motion is always in a line with thc water’s edge, 
when the centre of gravity is CVCR with or below the furface of the 
water; but, whenever the centre of Sravity is above the water’s 
furface, thc centre of gravity is then the centre of motion. This 
muR be onderbd of bodies not perfcaly circular j for, if circu- 
lar, the centre of motion will be the centre of the circle. 

T h e  centre of cavity varies with every inclination of the hip, 
becaufe that d-pends upon the fhape of the body immerfed. 

The metacentre (which has been likewik called the SHIFTING 
CENTRE) depnds upon the f i t i o n  of the centre of cavity; for 
it is that point, where a vertical line, drawn from the centre of c a m  

vitg, cuts a line pafling through the centre of gravity and being 
perpendicular to thc keel. 

Let 
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Let the regmatt of a circle I 2 3 reprerent the tranfverfe idion 
of a velfel’s bottom ; w I, the furface of the water ; M, the meta- 
centrr, BS well as the centre of motion, becauh this is a circle; c, 
the centre of cavity ; G, the Centre of gravity ; and the h e  2 +, 
the vertical axis of the velfel which may be turned round the point 
u, as an a fCllcrum fupported by the centre of caviry. By thus 
h p j y  confidering the veffel as n lever in the d i r a o n  of her ver- 
rical axis playing round her centre of motion, i t  is plain, that, if 
the centre of gravity was placed above the point M, being the me- 
tacentre too, the veffel would upfet ; therefore, that the 0 i p  may 
have ftability, the centre of gravity muit be below this point. 
And it  m y  be d e n e d ,  that, the krther G is removed from the 
mctacenae, the greater muit be its f~rce ,  as €he gravity then a& 
with a greater kngth of lever, c d d e r i n g  the fulcrum of that le 
per to be at the centre of motion; or, if the weight at G be aug- 
mentcd, it will Iikewife increide the force ; therefore the Force of 
G may be txpnffed by multiplying the balance of weight, beneath 
the centred mation, by the diRance of the centre of gravity from 
thc centre of motion. 

T h e  centres of cavity and motion (in circular bodies) will ever 
be in a lime perpendicular to the horizon, but the centre of gravity 
may be either an one fide or tbe other of this lk. When fuch a 

body is at re& the centre of gravity will be in this line ; but, if 
b ornotion, it WU be diverted from it. Thus the points bd and C 

rPin always be perpendicular to w L ; but tbe point G, by the bo- 
dy’s rolling, may be on either lide ; for infiance, at g. While o 

is 
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is perpcadicularly beneath the centre of motion, its &ion can only 
tend to prfme this circular body in her ere& pofition; but, if it 
is removed to either fide, as to g, its &on is to return it to the 
e rea  pofition ; and this a€tion increafes as the dihnce G g, which 
is the fine of the angle of roll g M G, the dihnce M G being 
confidered as the radius. Thus, io gain the force of gravity with 
any roll, as g M G, let the balance of weight beneath the centre 
of motion be multiplied by the fine of the angle of roll G g. 

But the tendency to roll may be all0 diminifhed by the &ape ot 
the hult For, let us fuppofe that the t d v e r f e  fd&on be allowed 
more beam and increafed by the dotted Jines. Now, when this 
vefi1 is rolled over, it is plain that the cavity will be augmented 
towards the fide L, of coude its centre mufl remove towards I,, 
hy to c; and, if from c be ere&ted a perpendicular to the horizon, 
i t  will cut the vertical axis at n, which will, in this cafe, be the 
metacentre, above which, if the centre of gravity were placed, it 
would a& in mnjun&ion with the centre of av i ty  to ovcrfet the 
veffel : but, as the centre of gravity is here below it at g, her A?- 
bility will be increafed by the increlred diRance of G from n, the 
metacentre; and the vdfel will roll round the point M as her centre 
of mot ion. 

When failing in fmooth water, the greater the @ability the 
better; but, if a vef i l  with a heavy cargo, flowed low in her 
bottom, be fent out into a rough teempefiuous fa, when every 
wave will throw her from her equilibrium, ibe will return with luch 
violence as to endanger her mafis; and, ibould &e be dirm?ittd, 
her roll will then be with Ail1 greater force, po5bly to the d&c- 
tion of her hull. Was the cargo in this Iabourfome velfel to be 
removed higher up towards the centre of motion, fo ps to M e n  
her itability, &e would be found confiderably elficr; her roll 
would be by fudr deliberate motions, as to le&n the danger to her 
math and hull. 

The  ball& is p l d  round and very near the centre of gravity 
of the fhip, becaufe it will prevent the motion of the pitching 
being b hard as it would, if that weight w m  diftvlt either afore 
or abaft that point, Whenever the lea runs a little high, the fhip 
is never carried by a fingle wave 5 there are generally two or thrca 

a1 ways 
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dwa~ Wxng under at the fame time, unlet3 when the lea is ex- 
tmdy bng, the [wells coming from a great diftance, and in  Ia- 
t i tude~  very remote from land : for, then, it hoppens that the lar- 
gdt hips are fometimes carried by one firvgle wave. But, in 
eithrr cirmmftame, the ballaft ought not to be firetched afore or 
&aft the centre of gravity, as hun as the h i p  is in the parallel 
to her draught of water marked for the ball&, which it is abfb- 
lutely efiential to pay attention to. T o  prove this principle, {up- 
pofe in eieher cafe a long or fhort furgr, and thxt the water Arikes 
d# ihip forward, that thereby he may be expded to the preateit 
and h r d e i t  pitching: for, when the wave takes a h ip  under the 
Bern, her meiorrs, if h e  bas got a little head-way, are not dm- 
gcrous; k c a u k ,  as he flies before the wave, fhe recedes 
in $imc meafure from its impulfe ; while, in the firit cafe, h e  ir.- 
creates on the contrary that fame impulfe in the ratio of the [quare 
of all her velocity. 
FIRST, thc ihip, who6 extremities are light or little loaded, 

k i n g  hppofed to run with any vdocity whatever againit the wave 
which comes to her a-head, h o c k s  that wave with a force expreKe3 
by the fquare of the fum of the two velocities : fhe divides it and 
goes through it, at the h m e  infiant that h e  is raifed by the verti- 
cal impulfe of that column of water, which oppofes to her a fup- 
porting power too confidcrable for her weight to difpldce : the 
wave which follows produces the came effe& in receiving the fall 
of the fhip, becaufe the fir3 is already uiider thc midd!e of the 
hip, whence it p a s  to the fiern, which is fopported by it, while 
the Lcond takes its plxe in the middle, and the third is come to 
fupport the head ; and this is an uninterrupted fucceffion. This 
motion continuing thus as long as the Tea is agitated, it foIIows 
that the fhip is ncvet at  refi : no fooncr has ihe b z n  raikd by a 

wave, but fhe fills again when that wave is gone, which fdling is 
proportianably lefs harp as her head is lefs heavy: the hake is 
then lek violent, fince f ie  frocks the water with a Ids mafs, which 
prevents her pitching fo deep as &e would if fhe were more 
heavy; confequentlp the malting does not fuffer, and the head- 
way is lek d&yed, as the fullefi part of thebows is not lo much 
expofed to the hock of the water. 

Q SECORDLY, 
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SECONDLY, When the fhip is carried by one lhgle ~ V C ,  her: 
d l  is ftill lek harp, if little loaded a-head, than when ihe is car- 
ried only by the middle. She riles, therefore, more eafdy at the 
moment the other wave comes to Rrike her, and the hake  is not 
fo violent. Were h e  to plunge deeper into the fluid, it might 
happen that the column of water would become higher than her 
head, and, paning partly over it, wwkl expofe her to the danger 
of foundering. 
In the Rowing of the cargo, it is proper to place the heavieR 

part of the itowage as low as p i b l e ,  taking care to preierve that 
draught of the h i p  $ich is mofl advantageous for her, whether he 
be in ballait or when laden. Thoie points are marked both at the 
head and Rem : in a word, the great art of flowing lies, in endea- 
vouring that each of the vertical parts, in which the extremities 
of a ihip may be fuppofed to be equally divided, be lighter, wlfen 
her Iading is complete, than the weight of the mafs of water they 
are to difplace; obferving always, that the vertical parts of the 
middle admit of being loaded more heavily than the weight of wa- 
ter they are able to difplace. 

THE PRACTICE O F  S T O W I N G  BALLAST, &C. 

I n  the royal navy, the iron ballafl is fir8 Bowed fore and aft, 
from bulkhead to bulkhead in the main hold, next to fir cants nailed 
on the limber-itrakes on each fide the kelfon, five or more inches 
c!ear of the limber-boards ; and is winged up 3 or more pigs above 
the floor-heads in the midihips, or bearing part of the hip, and 
there are two tiers of pigs in the wake of the main hatchway 
and well-wings. Ships, built with a very clean run aft, feldom 
have any iron ballail itowed abaft the pump-well or after-hold. 
Ships, that have floor and futtock riders, have the iron ballaft 
itowed, either lengthways or athwart-hips, agreeably to the 
length of the chambers, which are the ckar @aces betweea the 
riders. 

The 
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The  fhingle b d M  is next fpread and levelled over theiron 
baIkft, on which is  flowed the ground tier of water; bung up 
and bilge free from the fides, either chine and chine, or bougc d 
chine, beginning at the coal-room bulkhead, that being the fore- 
moa, and making the breakage, if any, at the main hatch: the 
miwhip tiers, fore and aft, are the firil laid down, and the caiks 
arc fijnk about one quarter of their diameter into the &ingle; the 
fidesarefillcd-in with wingen of bal l  c a s ,  as half-bogfheads, 
gang-cafks, or breakers; obferving not to raife the wingers above 
the level of the tier, to auk a breakage in the next tier above, 
which is flowed in the c u n t l i  of the ground tier: bung up and 
bilge fret ; a d  io on, for as many tier as can be Aowcd fidicicnt- 
ly dear of the bearns. 
In the afm-hold, between the afi-fide of the pumpwell and 

fiih-room bulkbead are itowed the provifions above theground 
tier; between the c&, billet, or other wd, and &ingle bal- 
l&. 
In the fiih-room are flowed fome of the fpirits, or wine, and 

fometimcs coals ; and, in the fpirit-room, are towed the wine and 
Cpirits for the 5ip's uk. 

In the merchant-fervice, the flowage cod&, Mdcs the Ufi, 
of calks, cafes, bales, boxes, &c. which are all carefully wedged 
off from the bottom, fides, pump-well, &c. and great attention 
paid that the moil weighty materials are itowed neareit to the cen- 
tre of gnvity, or bearing of the ihip; and higher or lower in the 
hold agrmbly to the form of the veffel. A 0 1 1  low-buili ve&l 
requires them to be flowed high up, that the centre of gravity may 
be raifd, to keep her from rolling away her ma& and from be- 
ing too itiff and la-me ; as, on the contrary, a narrow higb- 
built verd requires the moil weighty materials to be flowed low 
down, nearcfl the kexon, that the centre of gravity my be kept 
low, to embk her to carry fail, and to prevent her ovedet- 
tin& 
By the 19th Geo. 11. it iscnaaed, that if, after June I, 1746, 

any mailer or owner, or any perion &ing as d e r  of my ihip or 
other vdfel whatfoever, hall raft, throw out, or unlade, or if 
t h m  0all be tbmwnout, &c. of any v&', being within my 

Q z  have4 
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haven, port, road, channel, or navigable river, within England, 
any balldl, rubbih, gravel, earth, &me, wreck, or filth, bat 
~ n l y  upon the land, where the tide or water never flows or runs ; 
any one or more juftices for the county or place where or near 
which the offsrice fhall be committed, upon the information there- 
of, &all fumrnon, or i h e  his warrant for bringing, the m&a or 
owner of the velfel, or other perfon a&g as id, before him, 
and, upon appearaitce or dehult, hil l  p r d  to a m i n e  tho 
mater of f a ,  and upon proof made thereof, either by confeffion 
of the party, or on view of the jultice, or upon aath of one or 
more creditable witneffes, he &all convia the fiid mafkr, &c. and 
fine him at his difcretian f a  every fuch offence any Turn not ex- 
ceeding 51. nor under 50s. &c. and, for want of fufficient dif- 
trefs, the juftice is to commit the mailer, or perion Aing  as fuch, 
and conviaed as aforefaid, to the common goal or houk of correc- 
tion, for the fpacc of two months, oc until payment of the p e d -  
ties. 

Beildes the above general a 8  relating to ballaft, &re arc the 
5 Geo. iI. c. 29. and the 32 Gto. 11, which reguhtc the ballait- 
ing of merchant-velfels in the river Thames, placing it under the 
direition of the copration of the Trinity-houk. 

MANNER OF G E T T I N G  ON BOARD A N D  STOWING THE AN- 
CHORS A N D  CABLES. 

ANCHORS, though they bear different names on board of 
hips in the royal navy, as ihcet, beR bower, finall bower, and 
{pare, are of the fhre weight. The  itream and kedge anchors are 
inalirr, and grapnels are fur boats. 

Ships of 1x0, 100, 93, and 90, guns, have 7 anchors; from 
80 to 23 guns inciufivc, 6 anchors ; hips of 300 tons d fl00p0 
have 5 ;  and brizs ad cutters 3 axhors. 

Ifl 
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In fitting out hips, the anchors are brought in craft near the 

being moff convenient to thc hawli-hdes, through which 
drc cables piifis to be denc8ed. 

The SOWER-AYCHORS are firf) catted; which is perfomxd by 
hoking the hook of rbe car-block into the ring of rbe anchor, and 
b w h g  u p  he fall that leads in through a hatch-block on the 
foncafik; the cat-falls being previoufly reeved through the 
k v c s  of the cathead and cat-block, keeping the book of the cat- 
black downwards and its point inwards. They are then lihed, 
by means of the half-davit, pendent, and tackle, thus : T h e  davit is 
firfi aepped in the channel on the fide wanted, and fupported by 
guys : th; "ithead-guy gocs over the end of the davit, with an 
eye. The  other end fifiens round the fbrcmaf€head, with a 
round turn and two half-hitches. The foreno& guy goes over 
the end of the davit, the other end fattens round the car-head, 
with two half-hitches, and is fecurely itopt. The after-guy goes 
over the end of the davit, and makes fiit with two half-hitch- 
e ~ ,  through on eye-bolt in the after-put of the fore channel. 
At &e Outer end of the davit is hung, by its itrap, a large fingie 
black; through which is reeved the pendent, with a large iron 
hock @ l i d  in thelower end, to hook the anchor within the 
flukes; then, to the inner end of the pendent, is d e  fafi a 
tackle, by thrufling a toggle through an eye in the block-ff rap : 
after that has paffed through an eye in the pendent, the d e r  
block of tba tackle is hooked in an eye-bolt in the fore parr of the 
quarterdeck; the effort of the tackle is communicated to the 
hook, by means of the pendent, by men's bowftng on the t ~ k l e -  
MI. Thus the dukes of the anchor are railed and placed on the 
gunwale, where it is d e  by the bk-pa in t e r  chain. That 
tbe flukes m y  Lie level, the hock is bowfed upon by the anchor- 
Bock tackle, the double block of which is hooked to a felvagce, 
fafiend round the Bock of the anchor under the firfi  hoop, and 
conneM by its fall to a fin& block, hooted to a rehagee fafiened 
round the lanid of the main Ray : the fall leads in upon the fore- 
alflc, 

The BEST BOWER is then placed forward near the bows on the 
Ruboprd fide, the SMALL BOWER near the bows on the larboard 

fide, 
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fide, alittle abaft their rd'Etive cat-heads, and are f d  by 
their fioppers, from the cat-heads and hank-painters. The flop- 
per has one end clinched round the cat-head; tbe other end p a h  
through the ring of the anchor, returns upwards, and leads over 
a large thumb-cleat bolted to the cat-head, and is made fait with 
feveral turns, and the end hitched round the bead-r?il and timber- 
head, on the fore fide of the cat-head. The  hk -pa in t e r  hang8 
the hank and fluke of the anchor to the fhip's fide outboard; ad, 
when itowed, the hank-painter is pa&d under the inner fluke 
round the hank of the anchor, and made fifl with two or three 
turns, and the end flopped round timber-heads on the fbrrclRle. 
with there two boweranchors hips are generally mowed when 
lying in a tide's way or in a fleet. 

The  SHEET and SPARE ANCHORS are hoiRed by runners and 
tackles, main h y  and yard tackles, and are ftowed fecurely with 
flock and bill lahings at the after-part of the fore ihrouds, before 
the chefs-trees on each fide of the fhip, with one of their arms 
reAiiig on a chock, bolted to the gunwale; the Bock king bod- 
ed-to by the anchor-flxk tackle. The  fheet-anchor is Rowed on 
the larboard-fide, and is the firit refource in a gale of wind, after 
parting with either of the bowers; for which d o n ,  when in 
port, the iheet-cable is kept bent, and the anchor is over the fide, 
hipended by the flopper and ihant-painter, ready for cutting away 
in cafe of nece5ty. The fp re  anchor is ftowcd on the Anr- 
board-fide, and is feldom ufed, but when one d tbc others is 
loit. 

The  STREAM-ANCHOR is flowed on the fpare anchor; and, 
when ufd, it is fent in the long-boat or launch, with its cable 
bent, and let go at any particular fpot, either for fleadying the hip, 
when riding by only one bower, or to affifl a h i p  when in fhore, or 
to warp her, &c. 

The  KEDGE is flowed on the fiream and f're anchors, and is 
frequently ufed to ftop a fhip for a tide in little winds ; but, if the 
wind is too powerful for the kedge, the ftrearn-anchor is fubftitu- 
ted. The  kedge is fometimes ufed, in moderate weather, to warp 
the hip To as to fhift her birth. 

The 
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The  CABLES all0 are brought in craft dongfide; and, ihould 

their be new from the rope-walk, let them be coiled down in the 
craft, the &me way they arc to be coiled on boor& 

It is recommended to merchant-hips, efpecjally of the fmdler 
Gze, that their cables fhould be coiled the way they bit, or the way 
tbey run round the windlafs ; and their tiers fhould be on &e fide 
oppofite to that on which they lead. But this p d i c e  cannot bc 
approved of for the royal navy, nor is it indeed there adopted j be- 
d k ,  when heaving in u p  one cable, and veering out upon 
another, the cables, by being crofied, are apt to foul in the hatch- 
way. The  be& bower, which is moftly the working cable, ihould 
lead foremofi up the hatchway on the earboard-fide; then the h u  
bower on the larboard-fide ; nnd,afore the latter, the beet;  which, 
being &e leait ufed, can be triced clok round the fore-part of the 

A cable generally grinds or kinks from more turns being forced 
into it by the coiling than it had when firit made j and the only 
way to get rid of thde grinds or kinks is to coil the cable acrofs 
the hatchway, from fide to fide., in large flakes, with the fun; 
then take the upper end through the coil, and coil the cable down 
ir the tier the way required. By this means, as many turns will 
be taken out of the cable as there are flakes coiled round the 
hatchway, 

It fiould be a rule in coiling cables, never to lay out near the 
hatchway, but to keep that part of the tier as low as poffible, that 
the bends may have fufficient room to upfet. 

Were all flore-cables firh coiled down from the rope-walk 
againfi the fun, they would be better adapred to coil on either fide 
of &e hip  ; for a cable coiled againit the fun will more eafily re- 
vufe, and bavt  leis grinds or kinks in it than a cable coiled with 
the fun. 
Anchors (except when at fa) &odd always have a cable clinch- 

ed to the ring ready for letting go, and a buoy-rope with a 
buoy. 
To CLINCH A CABLE; run it through the hawfe-hole 

and the ring of the anchor three or four fathoms in length; then 
hul  the bight up in the head, and yab the end of the cable over 

the 
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btchway, Out of the way. 
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the bight, and tbrough the ring, between it and its own part : 
then pds the cable-bends, and cr& them with ftnnds, well 
greafed, one at the a d ,  and the other about one foot from the 
end; and be careful not to h m  the ck~nch lamp tiun the ring 
of the anchor. 

From &e MOORINGS a flip, when fitted, removes, in 
wder to take in her guns and proceed to fu; but, before fhc 
finally feu ipJ? Ibe p d y  comes to &or, and is moDccd 
ol~c witb her own anchors and cables, which wit1 be treated of 
burtfcer. At prefent it is fufficicnt to give thc Mewing w- 
tion at 

GETTING U W E R W A Y  FROM RIVER-MOORINGS. 

If it be in a tideway and with a leading wind, Io that the &ip 
can item the tidz; let it be a rule, when the tide ferves, to get 
underway, and iail againfi tbe flood; which gives time to clear 
a hip of hcr mooriqs, arid affords a more powerful effe& to the 
helm, to fiecr the uelfel clear of other 0 i p s  and any particular 
ddnger. 

PREPARATIONS NECESSARY T O  BE MADE FOR ANCHORING. 

On approaching an anchorage, the &r and buoy U E  got 
clear, and a range of ab le  fkctchtd abag the deck fuitabk 
to the depth ol water. Care QbuM be O ~ R ,  that nothing is in 
:he way to check the cable, or Aop its running out: then, at a 
propeg diffancc, a turn is tdccn rornrd dw bits with tbeeable, 
tbus: Firit pi3 die uble from the ancbor urrrkrncatb the crofr- 
piece, then take up a bight of the cable abaft the bits, and throw 
it over the bit-head The end of diecable is dindvd tmnd the 
orlopbeams in the royrl nay, ad rouad the nvliaalft b tbc mer- 
C h t & V i C e .  

It. 
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It is necehy to have water near the bito to preveaf its firing 
by the fti% Stappen d riingropro of dl kinds h M  be 
ready for ufe. 

The itock-Wing being caff 04 and nothing but the anchor- 
flopper and fhmk-painter retaining the anchor, men are aationed 
to Aand by &em, nnd let go at the moment ordered. 
TO kcun tbc cable when out, DECK-STOPPERS are thus 

previoufly prepared : They are turned into the ring-bolts on the 
k k  round a large iron thinbe, and f i t l e d  wit@a throat and 
end feizing. Eacb itopper has a laniard f p l i d  round the bead, 
under the knot, by which feveral turns are taken round the cable, 
and the end &opt. 

BESIDES the deck-itoppers, others are- uCed as an additionat 
fecurity to the cable; f i  are the BIT-STOPPERS, drc. 

BIT-STOPPERS. Each ffopper is reeved through a hole in 
the itpmtard k& againtl the fore-part of the riding-bits, and io 
turned-in or fpliced. It has a laniard fpliced round the bead, under 
the knot. When ufd, b v d  turns are taken with the laniard 
round thc cable, and the end ftopt. It is to check the cable in 
bringing up the fhip. Another bit-itopper much approved of is 
about fbur 6thoms long, and tailed out like abipper at one &and 
knotted at the other. Let this hppcr be rove through the hole in 
itandard knee. To pak it, let it be hdd aft, inMe, over the caT 
ble, and under tbe bits, oudide the cable ; then w ~ r m  it round the 
d e  befon the bits. Then, as the cable runs out and it is re- 
q u i d  to cbcck the hip, haul tight the worming; and, by the 
cables drawing tixwiud, it will tighten the flopper, and bend the 
cable To clole to the bits as eff&udly to bring the hip up. This 
it0Pp.t is not likely to jamb, therefore is extremely well calculated 
for bringing a hip  up with d e ;  as, by Oxking, and hauling 
tight the worming, the cable may be fuffercd to run out, or be 
checked at pldurc. 
In heaving up in a heavy &a, when, by a fudden pi& of the 

hip, the meffiger or nippers give way, this kind of itopper will 
be found ex~emely Ccrvicrrbles for, upon thele O C C ~ O ~ O ,  this 
Qppor m y  be always paffd ready, and the bight triced up ab& 
the bits with a rope-yarn clear of the cable. 

R Another 
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Another bit-Gapper, made with a large eye, that it maybe 
thrown over the bibhead, md lhifted wer  hnn &de pa fide, is rlfb 
much approved of. 

DOQ-STOPPERS. One end is clascbed round tbe main- 
mall, ?nd the other end wormed in &e cuntliacs d the cable, and 
fiopt in feveral places; thtn b r q b t  back with iaveml turns ovet 
its own part, pnd &e end Aopt It is  of little &mice, unlds it bc 
long enough to d q  on above the caaming. 

One end 8 ctcndml round the orlopl 
barns in the wings, and the other end is dapt on as dr dog- 
Popper. 
RING-ROPES are occailonally made faR to the ring-bols in 

tbc deck and to the cable, by pafting the ends tbrough tbe ring of 
the bolt, and through the brig&, then clapt on &e cable with crd-s 
turm, and the ends Bopt. Ring-ropes mny be better hglc than 
brrblr; they are paffed with kh c o n f i f i  of t d .  T o  pars a 
fingk ring-xqe, and have it in r a d i d  to check upon v w i n g  
away the eabk, tikc a lb  t k m  n?c)c turns through the rig-bdt 
and round the cable, one before the osber, and hold up the puts 
f S r ;  then take as many auk turns of worming round the d e ,  
kfore the ring, and rhey held up fair, leaviag lui?icient room for 
the cable to p;rcj through. When tbe cable is to be checked, haul 
tight thc worming ; and, by the cable’s running out, it will readily 
~.FW the t u rn  tight through the ring, and bind the able fo cloie 
to the ring, as to prove an excellent itopper. Ring-ropes= 
limilar to the leniards of ilappers, to check the able aSm 
kehirrg the b a d ,  OT to add kuriry to the hppcrs in a heavy 
#a. 

LENGTHENING OP CABLES. C a b h  bg&enad by &E- 
cing one to the end of the ether, thur: The clofefl and beft 
method i s  to put tbe ends in twiceeach my; then, to pick out 
the ftrands, and worm part of them round the &le, and t a p  
Awry the refl; which ~ J M  be dsfdy m d c d  h n ,  and a 
good throat and end biing dapt on of fix-head ntline. 
* Tbe.ftrands of the Bea bmet and i e a m  clbk bad betrer be 
pointed, that thek cables may k ~IWC +o& fphcwl ruwl ruJplL. 
ced in cafes of neceffity. 

WINGSTOPPERS 

T o  



%'Hg PRACrICh Of WORKXWO GHIPR a13 

Ta PRbVERT CABLBS FROM CRAFINC by ftilttion in the 
hf& and agaifift the tiem er eutwater, tbty art twdd 
(rr f e d  thus : Thcp h 1 d  be kned againlz tho lay. The in& 
hxpbititms w y  d eldpping ~d mundirtg is with a MP, wkm 
hmtn to work it m'lf admit; othenoik it muft-be h e e n  on wid, 
mallets; and care taken to ftop the fervice with fpun-yarn ut e- 
fix IW eight turns. 

Mooring-fenices are Cfapped on about fifteen hthoms from the 
end or cable fplice. Large v&ds ihould have twelve or fourteen 
f8thm of fmice, half of it rounded and the J& plaited and 
keckled. U p  the beft bower or working cable, t b e ~  tbauld 
be a fbortkwiccc# eight or ~1 fathoms atthehrlitcrble. 

Mats d tbewiwl of the cable's circttmfirence, andabout rhrca 
fathorns long, are very convenient to have ready to lace on tht 
cable tkith expedition, in cafes of naefEty, in the way of the 
barwleatmtwatm. 

T h e  beft fervice to prevent a able's chafing is cut from a tan- 
ned horfe-hide, big enough to wrap two or three times round thc 
cable. Thc method of pat'ting it on is, fkfl to parcel the &le 
with torr0 or three tmm of dd the le%& of tho l e  
f irvie; *ch, if ~ O O  Riff to put on, t d y  requires dipping in 

and bating, wbich makes it foft and pliable: then PQfs it 
tight a d  fmooth m n d  the canvas, and hop it on with fennit 
or thm-pm knittls, well gmfing tbcm, atid the fervice, 
bcfbre &g it into the hawk-ble. Avoid railing the fur- 
lice of the leathet by knittln, &c. underneath the cmva~. 

OF COMING TO ANCROR. 

A fhip aught aIways, udefi under h e  pattitular circa&- 
to & brought to rutebor unde an d y  fail, k b  I the three * 
IHilq jib, or fbre-topd-ft?gkil, and fomctimcr the milen, E- 

"taing ils the v&I m or ) f ~  inclination t~ kII d or C O ~  

lo the wind 
R 2  There 
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There an, ncr doubt, a k s  when more (Hi1 may be required; 
but they are exceptions to and do not defttroy the general principle. 
Nor fbotrld an anchor ever be dropt to leeward of the place you 
mean to bring up in ; becaufe that would often ocution a neceffiv 
of d i n g  two anchors at once, for f u r  of dropping itill more to 
leeward. 

When the wind is fo violent as to bring the anchar home, and 
make the veffel drive, the cabk is veered away ; and, in veering 
away, the turns of the itopper-laniards arc ilackentd, and a por- 
tion of the cable fuffered to go out of the h a d e ,  to Iet the veffd 
farther a-ltern of her anchor; in which &tuation 5 e  bears l e t  
finin on the flukes, and is lek liable to drag the anchor ; for, the 
more cable is out, the flukes become deeper buried, and the h i p  
rides in greater iafety. 

i Q  letting go an anchor, great care mould be taken that the 
water be not To 0d as to endanger the h i p  hurting hde i f  upon 
it, ad that the anchor be not fouled by the cable getting about the 
l u k t  or it ock. 
Nor fhould the water be too deep, becaufe the cable, when out, 

mould approach as near as po5ble to a horizontal dire&ion. In- 
deed, this principle is fo true, that three cables fpliied together, 
an-end of each other, are kept bent to the beit bower-anchor, to 
be ufed in cafes of necefty; and it is found, that one good an- 
chor, with a long range of cable, is a Mer anchorage than two 
anchors with mort cables. However, when the h i p  has not room 
to drivy, and if the night be dark, let fall a fecond anchor under 
foot, with a range of cable above the deck. A t  all events, thc 
deep-rea lead fhould be thrown over the gunwale, and the line 
frequently handled, to be certain that the hip  does not drive, 

In hard and rocky bottoms, where anchors cannot have much 
hold, cables are chafed and cut to pieces. When neceffiuted to 
anchor in fuch places, a chain fiould be run up the cable from 
the ring of the anchor to a certain difiancc, to fecure it from 
danger. When a chain is not to be had, (although the top chains 
may ferve,) empty c a k s  well bunged are good fubltitutes, flung 
nnd faRened to the cable at cqut difiances, to fupport and keep it 
from the bottom. 

When 
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wben ground is f i t  and oozy, and anchors will not hold iecurc- 
ly, but come home with little wind, it is common to cover the 
flukes with a broad triangular piece of plank much larger than 
the fluke. Sometimes the anchor is bqkal, or reuined, by 
Carrying out the A m ,  or kedge, A e a d  of the anchor the fhip 
ulually rides by. In  this fituation, the bower-anchor is confined 
by the Aream, or kedge, in the &me manner as the fhip is re 
firnipcd by &e bower-anchor. 

In preparing to come to anchor, when the wind is not oident, 
the topiiils ought always to be clued up at the d - h e a d s  ; h t  is, 
Jet go the iheets d bad the d~e-li- ywl bunt-lines Jdk up; 
lower away the topliils and take in the hck of tbe br;rco as tbe 
p a s  come down. In tbis manner you run Msdmgerof+ljtthg 
md tar ing the @ls than by any other method. 

In all operotions hereafier treated of, it &odd be obfervcd, &at 
whether the wind is moderate or blows fre5, it d e s  thio ody 
difference, viz. The velocity of tbe hip’s movements, in the 
htter d e ,  being codiderably increded, the hils will muin 
an arlier diminution p llop the h e d m 1  j urd that of c o d e  
le6 time in gcwrl k EpLeR up in performing every opera- 
tion. 

TO ANCHOR XN F I N E  WEATHKR IN A PLACE WHERE YOU 

WILL RIDE HEAD TO WIND, BEING CLOSE-HAULED. 

B c i i  under the three toplails, fore- topd Ray-bil, and mizen, 
ftaad an until you am within about two fhips’ lengths of tbe place 
when you mean to drop your anchor; then put the helm a-lee, 
apd haul down the fore-top& itay-bil. As foon as the tophila 
fhiver, due them UP brihly, before YOU lower j except the mizen 
toptail, which is to be laid to the mait, and the mizen iheet hauled 
ffat aft, the initant the 5 i p  begins to have Aern-way, by redon of 
the wind being a-head, Then ihifi the belm to windward, a d  

let 
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kt go the anchor, v d l r g  away the cable, to @e it time to&& in 
&e gtour~d, until rhe v d e l  falls off, when iht L to be eaotnc$, M 
bring her head to the wind. When t h ~  it done, right the hclm, 
rtrd ired up the mizea. 

D E M O N S T R A T I O N .  

The h i p  is hove up in the wind by hauling down the f&t. 
to+ fiay-131 (5.y) when w l p  two 0ips lengths from the 
rpot where thrc vrchor is  ta be drop& beeauk the h d a r ~ y  is 
f&&t to h t  her tbtt diffancc j 9ml at, bp thir movement, 
tha rSip is geneally bund to flop a Iidc to windwad of the phod 
whrc you mean to bring up, you witit tiilk begins to go a-flap 
a little before you let go the anchor, and the Mrn is at tbd h e  
time krted hard ovtc the other way ($$?) to moderate the hip’s 
prlling of€ when fhe is head to tho wind. The topfds a~ dud 
ap 14 f;oon they begin to ihiver, not d y  becaufe it EM at 
that time be done crfily, fie they comt in of themfloes as they 
16-r; but beertufa, if delayed longer, tht &ern-way w d  be- 
come too rapid, ilhce the fails wmld bc all o-back, and would 
h i  drive the hip  to leeward of her intended anchorage. BeG&s, 
the celerity of her falling off would be fuch, as to caufe her to 
drag the anchor before it bad got a proper hold of the ground; 
and that is the reafon whg the cable is veered away in order to give 
the anchor time to link into the bottom by its weight. The 
mizen topflil is braced perpendicular to the keel ; becauk, in that 
fituation, the ihip is impelled (0.36) a-itern exa&y in the direc- 
tion of her keel. The  mizen fhect is hauled flat aft, to bring the 
hip’s head f i n e r  to the wind; ($40;) and, as f i n  as 0 e a r -  
rives at that point, that fail hirers ; in which & it is inuntdiate- 
ly  brailed up, as being no longer of de. The  helm is righted, 
hving no longer any power ; fince the o&l is now braught up, 
d all the kils are furled, eRsept the mizen topfail, whim is flat 
r-back to rhe mall, t6 keep the ihip Reed7 at her anchor. 

TO 
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If you have the wind large, whether on the beam or more aft, 
the opcntion is itill tbe lime, only hauling up a little foaner to 
keep t~ windward, becaufe it i s  in your power to drift as much as 
 yo^ &ink requste, and becaulk tba ihip will be entirely flopped 
as foon as all her Ggils begin €9 catch a-back, and you will hve 
dow cluing them up whea t4ey begin to bke .  T h e  miwatof.. 
Gail is next to bc heaved to the d, the helm put Zcwcltkr, 
(5.58,) and the anchor let go, as CSW as tbe W w a y  4 s :  
then, after giving her a fu3iciency of cable, bring the ihip up. 
If &e has been going large, ihe will not range prccXdy head to 
wind, h c e  her beadway ce&s as Eoon as the kils are taken a+ack, 
m d  the effort of the wind a& on all the rigging of the lbip to 
bapd her both a-ftwn and to leeward, which is indeed augment- 
ing the dfea of the rudder, as the helm is a-w&r to bring the 
vcffeel to the wind: ($. 58 :) but, as the power of the wind is 
very great to pay the hip’s head off, it balances wholly or partly 
(according as the h i p  goes a-fiern with more or lefs velocity) 
the effort of the rudder and tbat of the mizen: thus fhe drifts, 
and remains as it were lying-to with all her fails a-back. This is 
the reafon why we keep a little to windward, and let go the 
mhor, to bring the fhip head to wind at the proper time j 
which fie will do the more readily as ihe is withheld forward 
only by the cable, while the wind on her fide forces her to lee- 
ward. 

T O  
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TO ANCHOR Id FINE WKATHER IW A PLACE WHSRL Y O U  

A R E  T O  RIDE HEAD T O  THE STREAM A N D  WIND, THE 

WIND BEING LARGE. 

If you are obliged to ride with the had  to tbe ftream, you 
muff, when it comes from to windward, put the helm a-lee in 
ktting the mizen, then clue up the fails; and, when the oip’s 
herd is rigbt in the diraion of the fiream, let go the &or, 
provided fhe has quite lofl her head-way 5 for, elk, you would get 
foul of the anchor-flock by r u i n g  over it. This muft never be 
negl&cd, unlefs you find yourfelf under the ncccffity to bring up 
in any Fttuation in which you may h a p  to be, which is almoft 
always the d e  when you are taken too ihort to have time to 
flop the v d d :  a mlon why there is often a amffity of cdling a 
fd anchor, which generally catches the ground by &hnce  of 
the Mt, which has begun to diminim the velocity of the fhip; 
and as many of the Ms are to be hauled down as you can, lad as 
quick as po5ble. 

T O  ANCHOR IN FINE WEATHER I N  A PLACE WHERE YOU 

WILL RIDE HEAD T O  T H E  STREAM, WHICH COMES FROM 

LEEWARD, T H E  WIND BEING LARGE. 

When the current comes from to leeward, you muft keep the 
fi$ away till her head comes to the ret of the fircam, and &e in 
211 the &Is, to diminiih as lpeedily IS poffible her head-way, which 
always continues of itlelf long enough when the wind is aft (K 

very large; and when the fhip is itopped by the effort of the 
-tu, let go the anchor, without waiting for the veffel gathering 

itern- 
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flern-way, if the current is rapid; and, in this cafe, as well as 
all thofe wherein there is a ka, or blowing fre0, the h i p  requires 
a great length of cable. 

TO'COME TO Ad ANCHOR WITH THE WIND AFT. 

Fir% hand the main tophil, and then lower the fon topiail 
down on the u p  ; and, when you are withii a r&nable d i b  
of the place where you r q m  to drop anchor, (which diltance is 
to be, judged of frbm the readinefs of the h i p  to obey the helm, 
and from her velocity,) the tiller may be put either one way or the 
oth:r, (8 .  so,) the fore-tophi1 and foretopmait ibyfail clued up 
and taken in, the mizen-topfail braced fharp up, and the mizen- 
jheet hauled &at aft. When the ihip ranges clde to the wind, 
flq is, as U were, lying-to under the mizcn and mizen-topkis, with 
the M-mentioned Ihil full or a-back, according as you may have 
occdion to hoot a-head or drop a-ltern ; To that, if ;you. are too 
much to windwxd of the {pot where you mean to bring to, you 
drift till you arrive at it : if you are precikly in the proper birth, 
you let go the anchor in lowering down the mizen-topf% which 
is to be furled as foon as the veff'el i s  brought up; then the fhip WU 
come head to wind by the power of the mizen, which mufi be 
brailed up as Coon ai it  0akes. 

DEMONSTRATION. 

The main-topfail is taken in, and the fore-topfail lowered doyn, 
to diminifh thegreat velocity which a h i p  commonly has when the 
wind is aft, in order to eitimate the diftance with greatzr preci- 
fion, and to havc her movements more under command. When 
you tbink yourfeli at the neceKary diftaace the thip rcquires to 
flop clofe-hauled, at the place you wiih to anchor, you put the 
helm on board one way or the ocher (5 .  53) ; you brace h p  the 

s mizen- 
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mizen-taptail for the tack you b a d  upon, 4% 4r,) ind haul& 
aieen out to Bring; the hip m$dv to rhe wind. (5.40.) 

In the fame moment, the fore-topfail is to be  bed tlp and 
banded, and the fore-topmail Aayfail hauled down, becaufe they op- 
pole the movement of the ihip (s. 31, 32, and 33) as fhe is coming 
to. When you are dot2 to the wind, the anchor is let go, if p u  
are in the birth you \vi&: if itiIl too fir to windward, you can 
drifr, keeping the mizen-topfail full ; and, when you are to wind- 
m d ,  fhould you End yourrelf too far a-head, lay the mizen-top- 
fail a-back, to go a-itern, (5.44,) putting at the h e  time the 
htinr a m t h c f .  [$. 58.) When the v&d has d r i i  fudticient- 
j ;  kt go tht anchor, and fad the mizen-topfail ; btcaafi tm cabfr! 
mi+ be i n j u d ,  fhwM it blow fkdb: then &e fhip wiH f b n  
mge head m wind, though the mizen be f i l l  out 5 (5.40;) 
and, .when &at is  attained, the mizen is brailed up'tr, pnVem 
%e ihip thenihg; ahd rlhe Mtn is rightta for the fame na- 
ion. 

In fbmer;lfcs p u  art obIiged to come to an anchar with tht 
wind ai%, ft.anding end-on, b d e  t h e  is not always a fpGm 

d d e n  rht hip's my. In this fiuation the tiikih ; ~ n  

t o  bc tikm in  as fmn BS poffible, in order to Wen rhe V C I O C ~  
w f  the hip. Whm come to put birth, In go the andor, ad 
rcer amp the table pknt&Ily, that the amhor map hatre time to 
take the grennd ; then begin to theck her gently, veering mII 
m m  cable as &e ring-rapes or fbppers, placed on it before-hand, 
break away; for they huuM be pcmitred to break, in order that 
you may not be expofed to drag your anchor, by bringing &e vcf- 
Icl up at once. 

SCUDDING 



T h e  forehi1 muft be clued up when at fome difbnwfiom your 
birth; and, fome part of the way, run under bare poles. When 
near maugh to thee? to tbe wind, you execute it by putting the 
holm bnrd a-ke ; and, as fm as the h i p  is come-to, let go the 
d o l ;  giving her a hrge &ope of cable+ and &erring to rliedt 
be€ hmclfm, in to d e  hep ride bead to wind; a9 

Aopphg,her at fi& wo Ihoat mighr wry wdl endanger her cable 
or anchor. ShDuM tbe f f i  not bring her up, a f w d  mey br 
k gem 

DEMONSTRATION. 

As you cannot run for an anchorage under a firefail, unlefs be- 
fore the wind, or very fie, you are nece&ify obliged to furl 
that f i i f  at a great d i k c e ;  beaufe, in thatpfitiort, the vdoc'ty 
d the ihip wiB, by tba violence of the wind, be but too much 
kept up, lo as to make you run the rcfi of the way, which may 
perhaps be a quarter or half a league, under bare poles, the wind 
bebg "arly a& IF you were obliged to run at that difiance 
dde&uled, yw would never reach y o u ~  birtb, fhould the forefai! 
even be ret; bccaufe the ihip wouid be laid-to, as was hem 
before. You put your helm over to her to windward when you 

u are at the neceffary dihnce, that you may have time 
the hip's head-way : and as, when fhe flops coming to, 

ber h d w a y  ceafes, you let go the anchor, and veer away a 
great extent of cable; becaufe, when it blows hard, there is com- 
Wddf a great fmll, ad &e pitching motion it givm to tho hip, 
joned to the &re of tbe wind on the rigging, would bring home 
the anchor. You are therefore obliged to veer amy a great 
length of cable, to give the anchor time to fettle, and to caufe the 
4abh to make a very acue angle with tbe gtound, by which the 
firaia is much irsduced. 

s 2  TO 
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d 

T O  ANCHOR WITH A SPRISG, IN OXDLX TO PRZSERT THE 

VESSEL’S SIDE TO A PLACE OR SHIP Y O U  WISH TO CAN- 

NONADE. 

T h i s  is executed when you know that the wind or currellt will 
bring p u r  head, when a t  anchor, towards &e objeQ you meah to 
attack: for, hould the wind or tide bring your brad-fide to bear 
on the objen you mean to cannonade, the fpring would only be a 
precaution, to get under wap more quickly in cafe you wem obli- 
ged to retreat, or in cafe the wind or tide mould hift. 

G e t  a large hatch-block in t!!e aftermofi port, on the fame fide 
p u  wiih to preiint to the wind or current, and on the fame fide 
with the anchor and cable with which you mean to bring up ; then, 
through the block, reeve a hawfer, the end of which is to be 
clinched to  the ring of the anchor you mean to Jet go ; the other 
part is brought to the capfietern, with necesary ranges of the cable 
and hasvier on deck. That done, and the fhip being arrived at the 
birth, you are to deaden her way according to circumfiances : you 
let go the anchor, and veer away enough cable and hawfer, now a 

little more of the one, and then a little more of the other, accor- 
ding as you wiih to prefent more head or ftern; which you can do 
by heaving on the fpring, or, what is the fame, veering away 
more cable. *Should you find it requifite to ihift your poiition, yov 
have only to veer out more of the hawfer. 

TO COME T O  A N  ANCHOR IN ROADS THAT A R E  OFTEN 

CROWDED WITH SHIPS, A N D  TO LEAVX CLEAR BXkTHS 
FOR OTHERS. 

T h c  beR anchoring-births in the& places are moftlp known by 

In 
n:a;irs, and of coude are occupied by the firft hips. 
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In a tide or trade-wind road-fiead, the next ihip that comep 

fhodd not anchor right a-head or a-fietn of the firfi fhip and Io 
as to lie in the other’s hawfe, but ibwld come-to on the bow and 
ClUarter at a lirfbicient d i h n c c  to prevent d e r  ihips from coming 
b e e n ,  and in a Banting direQion fiom the tide ur wind. This 
might contribute to. the fiktyaf &ips when it Mows &n%rg ~ p o n  

a lee-tide or in firong [ea-breezes, as each fingle hip may then 
ver away-what cabk n e c e w ,  and keep clear of the other &@‘s 
bwfe  a-ftern ; or, in d e  of driving or ding,  they have a betta 
c h c e  of keeping dear of each other. 

A good anchoring-birth in a crowded road-fled‘ is obtained by, 
6.R rulming down tbrough the middle of the fleet, w d  &n2; 
notice where a good birth is left v a M t  by fbmc &a;’p that has &Id 
from the middle of the fleet ; then fieer out from among the &ips, 
and turn to windward Ib far, as to give time to take in and furl 
all the fail5 and run down before the wind amongfi the hips 
wi&out any fail, and Jet go the ancbor at the intended birth. 

TO COME TO A N  ANCYOR WITH THE WIND ACROSS THE 
TIDE. 

The ihip hid, if poltible, be put upon the tack that fims 
qainft  the tide when the anchor is let go; and, if i t  be defigned 
to continue at a fiagle anchor, in order to kcep it clear, iheer 
drc 4 i p  and keep her to l e e v d  of the anchor, by keeping tbe 
helm ?-weather and the foretopmail ftayfiil let, with the i h ~ t  tQ 

windward. 
Much benefit may refult from letting go the anchor &mming: 

rgahft the tide, ecpcCidly with a rapid tide; for it gives an op- 
portunity to obfcrve at what rate the h ip  drives a-ftern, To to 
judge whether it may not be neceffiry to keep i i l  let, in order to 
bring the hip up to ride d y  in a rapid tide, and keep her clear of 
fioals, &c. a-Bern. 

TO 



Shoot the thip d e a d  of her rnchar, or fheer ha clar of it, 
the -e tack as 5 e  is meant to 5oot upon the next ti&, 

always endeavouriig to keep the hip,  in fwinging with the tide, 
on one Gde of the anchor, to clear it. Suppofe that theihip, 
driving to windward, has gat to an anchoring-birth, or that the 
tide is fo far fpent chat ihe will drive no farther to windward, and 
mu& come to an anchor on the ftarboard-tack. In letting go the 
anchor, the h i p  &odd be hot a-head of it, and kept a-head 6th 
the helm a-weather, the yards braced full with the larboard-braa?~, 
the fork-topmafi h y - W  and mizen kt  full, tit1 the windward tide 
is &ne ; then he fills to leeward and rides windroad, with the 
wind and anchor right a-head ; in which pofition h e  will lie clw 
of the anchor till thenext windward tide. 

If it happens that a h i p  is to be brought up ina place &re 
there is not ddffcient room to tend her¶ reduce ber bead-way iu 

much as po5bk b&n &e ccnncs to h a  plchoting-birtb, fb that 
a leis fcope of cable will bring her up. 

* 

DESCRIPTION 



This fimpk machine is made to dive beneath the fwell of 
the rea, and retain the ve&l where there may be no other an- 
chorage. 

It confifis of two flat bars of iroll, each in length half the 
breadth of the midlhip-beam of the veITel for which it is uled, and 

rivetted 
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rivetted together in the middle by an iron faucer-headed bolt, 
clenched at  its point, that they may be fwung parallel to each other 
for eafy flowage. At cach end of the bars is a hole for a rope, or 
fwifter, to pais through, which muft be hove tight, to extend the 
bars at right angles. T o  this fwifkr is marled a double or four- 
fold canvas cloth, made of NU. I, of the fame ihape, io BS to- be 
on that fide of the iron bars nearell the veffel when uied. 

I n  each bar are two holes, at equal difiances from the centre ; 
and to thefe holes the ends of two pieces of rope are faitend : the 
ropes are feized together in the middle fo as to form a crowfoot, 
having an eye in  the centre, which is well ferved with fpunyarn, 
and to this is bent, when the anchor is uieed, a cable or hawier, by 
~ h i c h  it is made to fink and incline in the water. 

In the end of one of the bars is fitted an iron ring, to which a 
buoy is made fait, by a rope about 12 fdthoms long, to prevent the 
anchor from finking to the bottom. When it is thrown over- 
board, the cable and a rope, made fail to the head of the buoy, are 
vcered away fufficiently to ride the veffel. 

T o  get it on board, haul .upon the buoy-rope, which will bring 
it to the water's furface To as to be eafily drawn to the veffel. Have 
the mizen-fiayf~il ready to hoifi, to keep the veifel to the wind till 
the anchor is hauled on board. 

INSTRUCTIONS 
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-__I 

INSTRUCTIONS FOR THE MANAGEMEW OF 
SHIPS A T  SINGLE ANCHOR. 

OF SHEERING A SHIP. 

If the fide of a h i p  at anchor is prefented to the tide by any 
means, the water will a& upon her two ways ; one in the direation 
of her keel, the other in the direaion of her beams j the lafi will 
cauk her to heer out to one fide of her anchor, which was a-head 
before. Suppore, for example, the POWM which prelents the hip’s 
fide to the tide to be a @ring; from the anchor coming in aft on 
the ftarboard-ftde upon heaving In the fpriog, the 0 i p  wili h e r  
over to port, bringing the anchor up” the ibrarboanl-baw: tho 
m ~ r c  thc ipring is hove in, the marc the ihip will go a-head, nnd 
Over to port, until her fide makes an angle with the tide of 45 de- 
grees, as the farthcft h a  can go over from her anchor : for the 
fpring hove in a h r  this will cade the ihip to return a d  be in 
the itream of her anchor when fha is hove round a broadfide to the 
tide. Now, if the helm is put over to ftarboard, it will a& as the 
fpring, by forcing the hip’s tlern to itarboard ; and thus, by a u -  
fing the water to aA upon her Rarboard-fide, rhe h i p  will be 
forced over to port: on the contrary, had the helm been put to 
port, the larboard-fide would be prciented to the a&on of the wa- 
ter, and the h i p  wilt go over to itarboard; but the power of 
the rudder being according to the firength of the tide, its ac- 
n‘on leflens upon the rudder, as the fhip obliquely to 
the fiream, and cannot produce To great an &eA as the $ring. 

T RIDING 
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R I D I N G  AT ANCHOR IN MODERATE WEATHER. 

When riding in a tideway with a freih wind, the cable ihould 
have a aor t  or windward fervice, of about 45 or 50 f.it:Toms 
from the manger-board outwards, always fheered to leeward% 
(not to windward, as thought by fome,) not with the helm hard 
down confiantly, but more or leis io, according to the itrerigth or 
weaknefs of the tide, Many hips have iheered their anchors 
home, driven on board other hips, or on iands near which 
they rode, before the anchor was dikovered to have moved from 
the place where let go. 

TO BACK A S H I P .  

When the wind is crofi, or nearly off &ore, or in the oppofitc 
direaion, hips will always back by the mizen-topiail, affified if 
neceffary by the mizen-flayfail. If no mizen-topiail, the main- 
topfail is uied. 

I n  backing, always keep a tight cable to wind the hip ,  that the 
anchor may be drawn round. If the wind is not fufficient for this 
purpok, the hip muit be hove a-peek. 

OF B R A C I S G  T H E  Y A R D S .  

Riding with the wind afore the beam, b r x e  thc yards forward: 
if abaft the b t m ,  brace them all a-back. 

OF 



THY PRACTICE OF .WORKING s m s ;  t 39 

OF RIDING W H E N  TN DANGER OF B R E A k I k C  THE SHEER.. 

If  the wind is To Fdr aft that the fhip will not back, the muit be 
k t  a-head ; but never attempt to back, if, when the tide cedes, 

.the h i p  iorges a-head, and brings the buoy on the leequarterr H 
the wind is far aft and blows frab, the greatell attention is requi- 
d; as hips, riding in this fituation, often break their lheer and 
come again to windward of.their anchors; to prevent which, 
the a&r-yards muA be braced forward, and the fare-yartls~lft: 
thus fie will be c d f q  Ib long as the buoy can be kept on- the le+ 
quarter; or, fuppfe the helm .to port, fo long the buoy is on 
the larboard-quarter. With the helm thus, and the wind right aft 
0~ nearly To, the llar&ard main and fore braces ihould be hauled aft 
jf led aft, and forward if they lead forward. 

' H O W  TO MANAGE A SHIP W H E N  HER S H E E R  Ia EROREX; 

If the fhip tends to leeward, and the buoy comes on tbe wea- 
+erquarter, and the breaks her heer, braee about t k  maibprd 
quickly; if fhe recovers and brings the buoy on the lee or &bard 
quarter, Ict the main-yard be again braced about ; but, if ihhac6tneo 
to her h e r  ttsc other way, by bringing the buoy 011 her hhoudi  
quarter, chimp the helm and brace the fore-yard tp 

T2 OF 
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OF TENDING TO LEEWARD W H E N  T H E  SHIP MUST BE sEr 
A-HEAD. 

When the &hip begins to tend to laward, and the buoy comet 
on tbe w e a t h x ~ ~ ;  fir& brace abwt  the fore-yard; and, 
when the wind comes ~ a r  the beam, fet rhefoFejtayfii1, and keep 
it Aandiag until it aivers j then brace all the yards fharp forward, 
efpecially if it is likely to blow had. 

It f - t h s  happens that, when the fore-flayGl is fkt tw fmn, 
the hip’s head will pay round off, and ihe will break her hhcer: 
to prevent this, and to keep the wind broad upon rtff beam, it wiH 
often be n e c e f i y  M fet the mizen-fiayiail alb ; which &Id be 
hauled down as fOon as the wind comes betbrmthe bum, othawift 
the hip’s head will be thrown in the wind boo ioon. 

W.UEN THE SHIP IS LIKELY T O  GO TO WtNDWARD WITH 
A LONG S E R V I C E  OUT. 

Riding kmd-t ide  with m e  able than the windmd-lkvia, 
& axpeAing the h i p  will go to windward of har mcbor, begin, 
8s foon as tbe tide d e s ,  to brten in the cable. This work js 
&metimes hd, but very neccffiry ; otherwife the mdtbz may k 
fouled by the gnat length of cabie the fhip has t o h u  round, QT 

the cable would be damaged by the bows and cutwater. 
When a h i p  rides windward-tide, the cable ihould be itcilrd 

from the fhort fervice towards the anchor, as far as will prevent its 
touching the cutwater. 

When the fhip tends to windward, and muit be k t  a-head, hoifi 
the fore-ftaybil as foon as it will itand j and, in moderate weather, 

the 
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the jib dlo; and, when the buoy corns oa &e lee-quarter, haul 
&va the foFe-itaglail, pnd jib, if kt; brace-to the fMe-yard, and 
gut the helm a-lee ; for, rill then, &e helm muit be kept a-wen- 
ther, and all thc pnls full. 

m e n  the fhip rides leeward-tide, and the wind increafes, give 
her more cable, otherwife the anchor may fiart by not doing fo in 
time, and the h i p  will not eafrly be brought up again : this is the 
more neceffary when riding in the hawfe of another fhip. Previ- 
oufly to giving a long iervice, it is uiud to take a weather-bit, or 
a turn of the cable round the windIais-end, that, in veering away, 
the fi ip may not overpower you. G r d e  the fervice, to prevent 
its chaii~ig in the hade. 

If the gale increafes, the t o p d s  ihould be timely firuck, but 
the fore-yard feldom, if ever, ihould be lowered down, that, in 
cafe of parting, rbe fuefd may be always ready. At  thele times, 
let there bemore people on deck than the dual anchor-watch, that 
m&&M a y  happen koin inattention. 

TO TEND A SHIP FOR A WEATHER-TIDE. 

A f i p  riding at  anchor upon a lee-tide, with the wind in the 
dm& of the tide, rquues, upon the tide’s f e t t i q  to windwird, 
to Rad dear of her anchor: for this purpok, wheit the weatbar- 
tide fets, and brings tk wind broad upon either bow, hoift the jib 
and fore-flayrail, and brace full the yard6 to hoot the ihip a tight 

cabie 
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cable from her anchor : then put the helm a-lee, and wait un!il 
the buoy comes upon the lee-fide : this done, brace-to the head- 
yard, and keep the after-yards full to affiR the helm. I f  the buoy 
h e m  n e d y  a-beam, the jib and fore-flayfail may be hauled down ; 
hut, if the wind is frefo, and hoots the h i p  nearly end-on with 
the cable, brinzing the buoy upon the quarter, keep up the fore- 
fiayfdilj as, in this fitmion, the h i p  will be in danger of break- 
ing her h c e r  againR the helm ; and the fore-flayfail will be ready 
to  catch her before fhe can fill to  windward of her anchor. As 
the weather-tide flacks, the h i p  will gradually fill wind-road; 
then haul down the forc-flapfail and right the helm : &odd i t  blow 
frcih, let the yards be hraced forward, and give the b i p  fufficicnt 
cable. 

TO TEND A S H I P  W I T H  T H E  W I N D  A F E W  POINTS ACROSS 

T H E  TIDE.  

If ;I h i p  riding at  anchor upon a lee-tide, with the wind two 
or three points upon the bow, is to be caff for a weather-tides 
when the tide is (lone, the fhip will become wind-road, and of 
courfe inufl cat? with her hcad to the weather-hore. As the lee- 
tide makes and brings the wind on either fide, put thehelm a-lee, 
hoifi the jib and fore-fiayrdil with the iheets to windward, brace a- 
back the head-yards, and fill the after-yxds. When the h i p  has 
fleered tight to windward of her anchor, haul down the jib and 
fore-itayljil ; and, as the wind is broad upon the quarter, he will 
lie quiet the remainder of the tide. As the weather-tide flacks, 
the h i p  wiil hoot end-on with the cable, briiiging the buoy upon 
the weather-quarter. When the wind is a-beam, if it is thought 
necefiry, the jib and fore-Rapfail mould be hoifitd to force the 
h i p  a tight cable from her anchor ; and hauled down when they 
ihiver. Should it blow frelh, give the fhip 'fufficient cable before 
the lee-tide makes, and point the yards to the wind. 

TO 
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TO T E N D  A SHIP W I T H  T H E  W I N D  ACROSS THE TIDE. 

T h e  fimplefi way of tending a hip,  is to keep each tide to lee- 
ward of her anchor. A t  each flack water the h i p  will become 
Wind-road ; and, as fhe tends, and brings the wind on either fide, 
put the helm a-weather, and holR the Fore-RayLd with the fheet 
to windward, to force the h i p  a tight cable from her anchor. 
When the tide is fer, and the h i p  tipon a proper h e r  to leeward 
of her anchor, the fore-flayfail may be hauled down. 

G E N E R A L  O B S E R V A T I O S S  UPON SHIPS AT SINGLE ANCHOR. 

If a t  any time the anchor-watch ihould wind the h ip ,  or permit 
her to break her Cieer, the anchor ihould be h o w  in fight immedi- 
ately, or on the f i r f i  opportunity. 

W h e n  lying in a road-fiead, the anchor ihould be hove in fight 
once a week, though there be no fufpicion of its being foul, for 
fometimes the cable is damaged by fweeping wrecks, or loR an- 
chors, or from rocks or Aones. I t  is often needful to trip the an- 
chor, to take a clearer birth, particularly when m y  fhip brings up 
too near; but, if there is the leait fuuipicion of the hip’s having 
come near her anchor, it mould be fighted the f i rA opportu- 
nity. 

A good road-fiead is much Lcttcr than a bad harbour, and more 
fife : thercfore never leave a good road-fiead fo’ the htter, with- 
out real neccGty, which can ody be whcii you can ride 110 longer, 
and have no lee-road to fly to. 

There  are road-iteads where an anchor wiil bury itfelf, lo that 
the bipht of thc cable cannot foul it. In fuch piJc;s, whele there 
is room, it is better to lie at  Gnsle aiichor than to moor. 

It 
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If i t  is po5ble, always h o t  a h i p  on the h e  fide of her an- 
chor each tide, to prevent danger from the anchor's not turning as 
the h ip  fwings ; for the anchor, by not turning in the grouud, 
endangers fouling the cable round the upper fluke or fiock, which 
will either trip the anchor or damage the cable : and it often hap- 
pens, when an anchor is tripped out of itiff ground, that it will 
not take hold a fecond time, without the upper fluke ffiould cant 
JorLrn ; for the quantity of C ~ Y  flicking to the fluke prevents its 
fctting into the ground again: io the anchor keeps tripping over 
the furface, and another anchor mufi be let go before the h i p  
can be brought up. As a fhip, by being fheered, prefents O L ~ C  

bow to the tide, if the wind is againR the tide, it muR blow upon 
the oppofire quarter. 

Ir is not always neceffary to u k  the yards, in tending a h i p ,  to 
hoo t  her a tight cable from her anchor, I n  general the jib, forc- 
i t a y l i l ,  and min-topmafi fiayfail, will be fufficient for the purpofe. 
Should the wind fhift a t  any time, it will be neceffary to alter the 
h e r  of the flip accordingly. 

O N  
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O N  M O O R I N G .  

\$Then a hip is come to anchor in a place where fhe is intended 
to remain, prudence diffates that ihe fhould be well fecured. For 
this purpofe the putting down additional anchors is calculated, 
and has been denominad  MOORING. T h e  various fituations of 
places, fettings of tides, &c. ocafion the neceffity of the follow- 
ing particular direaions. 

W h e n  the beR bower is gone, and about two cable’s length is 
run out, the fmall bower is let go ; and, when that has taken the 
ground, you heave in one cable’s length upon the beit bower, and 
veer away a cable’s length of the fmall bower; and thus the h i p  
is kept at an equal diRance between both, the one lying to the head, 
and the other to the ifern. 

1% roads where there is much tide, and frehes are expeaed, h i p s  
moor according to the fet of the current, one anchor riding to  the 
flood, and the beR anchor and cable to  the ebb. 

I n  roads where there is little or no tide, h i p s  moor according 
to the fet of the mofi prevailing wind on the coafi. 

It may To happen, according to circumfiance 2nd fituation, that 
the veffel muR ride by a greater fcope on one cable than the other, 
but Itill the manner of letting go the anchors is the fame. 

Another method of mooring is, by carrying the hfi anchor out 
in a boat to the place appointed, and there letting i t  go. Steadying 
or mooring with a kedge is ufually done in this manner. 

U OF 
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OF MOORING W I T H  TWO, T H R E E ,  OR MORE, ANCHORS A- 

HEAD. 

This is done by letting go the number of anchors n e c e h y ,  and 
veering away i this being no ordinary pra€tice, but only adopted 
in cafes of danger and peculiarity of circumitance ; time, place, 
a d  tituation, mufi be the only guide to rich an operation : as one 
initance, luppofe a fhip cannot clear the fhore under her lee by fail- 
ins, owing to a Rrong wind and high lea, the only refource is to  let 
go all the anchors to the beit advantage. For this purpofe, let 
the cables that are bent be got clear for running. Then  furl all the 
lquare-lils as  quick as pofible, and hoot the h i p  along the more 
under the itayfails. When the fquare-fails are furled, let go the 
weathermofi-anchor, and veer away the cable quickly; then 
let go the nexr weathermofi, and fo on, till all the anchors are gone 
nearly in  a line dong the b o r e :  thus, when the ihip becomes 
wind-road, all the cables may be made to bear an equal itrain, and 
I-e kyzrztcd from each other. 

TO B A C K  AN AKCHOR. 

T o  back an anchor i s  to  let go a h a l l  anchor a-head of a large 
O:V, to which it is fatlened, to partake of the itrain, and to f:rvg 
‘IC 9 c h x k  upon it, fhould it come home. 

‘I he b,ickir~g-anchor is carried out in a long-boat, to the buoy 
of the one already down, whole buoy-rope is cafi off and bent to 

the cable or h d e r  of the backing-anchor ; that done, the boat is 
rowed farther a-head, till the buop-rope and cable of the backing- 
anchor become tight, when it is let g.), the buoy thit (vis taken 
from the large one being previoufly bent to it. 

I nv 
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In this fituation, fhodd the large anchor come home, the fcope. 

of cable from it to the anchor a-head, participating of the firain 
m u n i c a t e d  to the innermofi one, checks its progrefs, and en- 
furcs to the veflel a greater fccurity. 

Where there is more room to drive without danger, and it 
blows fo hard, that the rea runs too high for boats to work, an 
anchor is backed by clenching, round that part of the cable next 
the hawfe-hole, the end of a cable bent to another anchor on 
board. This being done, the fecond anchor is let go under foot; 
the ihip is then iuffered to drive, and the cable, by the driving 
of the fhip, becomes tight from the ring of the anchor la0 down 
to its own anchor, which, by the driving alfq is now h o m e  a 
cable’s length a-head of the former anchor, 

TO MOOR I N  A TIDE’S WAY. 

T o  bring a h i p  up at high water, with an intention to moor 
with the befi bower to the ebb, let go the beit bower, and bring 
her up with the cable ftoppered, until the ebb rakes firong; then 
veer away two cables; and, if poffible, aRift her a-itern with 
the mizen-toplil. If, when two cables are out and the ihip in 
the finam of her anchor, it is thought, when moored, fhe will 
ride roo near any other vend, heer  her over from that veife, and 
bt go the tmall bower-anchor; then hip the capftern-bars, 
bring-to the beit bower, veer a m y  the finail bower, and heave in 
the bee bower to the Mole cable-fenice; then bit and fiop- 
pet the cables, leaving fufkient fcrvice within board to When the 
bawcc. 

U t  TO 
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TO MOOR W I T H  A N  OPEN HAWSE T O  ANY PARTICULAR 

Q!U A RTE R. 

Supple, fer example, the road-ftead or river, intended to moor 
the h i p  in, to lie north and fouth, (in which dire&tion the anchors 
arc to be laid,) and that her bee bower is carried on the Iar- 
board-fide, and it is meant, when moored, the ihipihall fwing 
with an open hawfe to the eaftward. In this cafi the beft bower 
muft be the northern anchor ; but, if the h a d e  had been required 
to be open when hcr bead was Jwmg to the wellward, the beit 
bower muR have been the fouthern anchor. 

HOW T H E  WEAKEST MOORINGS M A Y  BE BEST APPLIED T O  

HELP A SRIP TO RIDE OUT A STORM. 

It may happen that the h a l l  bower cablc may be too much 
worn, or the fmall moorings known to be too weak, to ride a 5 i p  
out a Itorrn, when the anchor at the beit cable is in danger, or ex- 
pelled to come home. In this cafe, to make the weak moorings 
feme .for a backing to the befl anchor and cable, contrive a tm- 
vcller, of fufficient fized rope to go flack round the beft cable, 
without the hawfe, and well fecure it with rolling hitches feized 
to the weak mobrings, that may be veered away, or let go, as 
occafion may require ; if ihort of rope to make a proper travel- 
ler, a large flopper may be clapt on without the hawk, till the end 
of the h a l l  moorings is faflened round the befi bower cable, with 
a bowline-knot open enough to flide along the befl cable, until it 
comes to the ring, which may prove fuch a iure backing, as to pre- 
vent its coming home. 

. 

OF 
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OF KEEPING A CLEAR HAWSE. 

When a fhip is moored, fhe is often thought to be in fuch 
a Aate of fecurity, that the keeping a clear hawk is too often 
negletted. 

If thc hawk is clear, the h i p  muR ever fwing with her fiern to 
the fide on which the headmoR cable leads. 
* If, to keep a clear hade ,  the fhip fhould fwing with her itern 
to windward, it will be impratliable to get her tbe right way by 
any fail that can be ret; for, as the tide flackens, he will fall wind- 
road ; and, when the tide fets, it will take her upon the wrong fide. 
However, if the wind continues, &e cannot foul her hawfu m y  
more, as, at the next tide, the Lme wind will undo th-e c d s  
it caufed. When the wind is either a-head or a-fiern, by the 
afifiance of the mizen-topfail or jib, the fhip can moftly be made 
to fwing the right way. For example, fuppofe the wind a-head, 
or even a little upon the Rarboard-bow, and that the sip's Bern 
is to fwing to Rarboard: in this cak, fet the mizen-topfail, with 
the fiarboard yard-arms braced forward, haul up the ftarboard- 
bowline, and hoifi the jib with the fheet to windward; then, be- 
fore the lee-tide is done, put the helm to ffarboard, t~ give the 
€hip a fh&, which will be preferved by the pofition of the fails. 
At flack water ihifi the helm: thus, when the tide makes, it will 
a& againff the larboard-fide of the rudder and fiern, and veryrnuch 
aQit to {wing the ihip the right way. Again, fl~ould the wind 
be a-fiern, and a little upon the wrong quarter, if the helm be at- 
tended to, and themizen-topfail bnccd full the right way, in all 
probability the fhip will fwing as wanted. 

If the helm were only properly attended, it would often lave the 
labour of clearing the hade. 

It would be highly necefi’ary, at all times, to have a fmall anchor 
and rope ready abaft, to run out and haul the hip round in calm 
Weather. 

E X P L A N A T I O N  
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EXPLANATION OF A FOUL HAWSE. 

When a h i p  is moored, attention muit be paid to her fwinging 
at the turn of tide, or hift of wind, to prevent the cables ovcr- 
laying each other, or getting a foul hade, which is prejudicial, as 
the cables dyfe each other, and as the veffel is not in that perf' 
Aate of fecurity enjoyed by riding with an open hawfe. The 
cxpla2iatioil of this turn will be better comprehended by a refer- 
ence to the figures. 

FIG. 2. 

..--_ . .  

PIG. 
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FIG. 3. 

a 

For example : if a hip  be moored eaft and weft, and Cwings to 
the northward, the cable of the anchor, lying to the eaitward, is 
from the ha&-hole on the larboard-fide, and that to the weftward 
from the hawfshole on the fiarboard-fide; &odd the wind or 
tide change, To as to bring the h i p  to the fouthward of her an- 
chors, the weftern anchor will be on the larboard-fide the veffel, 
and the eafiern anchor on the ffarboard-fide. Thefe two cables 
(the one From out of the larboard hade-hole, and leading towards 
the eaftward, or ffarboard of the fhip, and tbat from out of the 
ftarboard hawfe-hole leading to the weitward, or  larboard-fide of 
the fbip) mufi confequently crofs each other ; that by which he 
rode, when making the movement of fwinging, remaining above 
the other. Suppofe, in the prefcnt cafe, the tbip has fwung by 
the eaAern anchor to the weitern fide, it will then be found in the 
wfition hewn in fig. 1. 

If, in a fecond change of fituation, the hip is obferved to 
turn round the fame anchor, and to the weitward, the crok 
will be taken out, and the cables will refume their firff difpofition, 
9s in  fig. I .  

If, on the contrary, the crofi is not takcn out, but  h e  fwings to 
eafllftard, the crofs will be doublcd, and fo:m an elbow, fig. 2 j 

a d ,  
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and, ihould &e continue to turn weitward to the louthward, the 
cables will be again twified, and form a round turn, as fig. 3, 
which 0ould be carefully avoided. 

When two cables are croKed, to take the crofs out, the h i p  muit 
{wing to the upper cable, drawing it tight, and by drat means 
flacking the other cable : when the crofs is doubled, and becomes 
an elbow, the cable, which a t  firi) ws the uppermof?, being 
overlaid by the other, and making a turn, it  is always on the firft 
that &e h i p  ihould make the evolution to take the turn out. 

OF C L E A R I K G  T H E  HAWSE. 

This  can only be attempted when the fhip does not ride by the 
clearing-cable. T o  execute it, bend a fiih-hook to the fore-bow- 
line, hook this to the cable the h i p  is riding by, below the turns 
in the hawk, and b o d e  it well up out of the water: then l a b  
the cables together at the turns. If the cable, by which the hawfe 
is cleared, leads on the ftarboard-fide, fend the larboard fore-top 
bowline into the hade-hole under the cable, or under and over, 
according as the cable to be c!eued is either below or above the 
other, which mufi be bent about three fathoms within the h a w k  
Then fend in the fixboard-bowline, which ihould be bent well 
in towards the end of the cable, and flopped along the cable a t  
every fathom, and let a hawfe-rope be bent to the end of thecable. 
IVhen all the bowlines are fail, unbit the cable, and haul out 
upon the itarboard-bowline: let the fiops be cut, as the cable 
comes out of thc hdwfe. When a long bight is out, haul upon 
the ldrboard bowline, and trice this bight up to the bowfprit. 
Should this one bight not fufficiently expend the cable, that its end 
may bc taken round the other, hang it to the bowfprit, and fend 
down the larboard-bowline for a fecond bight. When the end of 
the cable is round the other, fhift the hawlie-rope, and haul it in 
again. T h e  hawk being clear, bit the cable and unla0 it. 

Should 
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Should it blow freih, and the tide run to windward, it will be 

imprudent to true only to the laihings, leR the cable ihould run 
out end for end. In this cafe, bend the hader, with a rolling. 
hitch, to &e dearing-cable, bdow the turns of the hawfe, and let 
it be hove tight, as a double fecurity. 

If it is moderate weather and an eafy tide, the hawre m y  be 
readily cleared, by bowling the headmofi cable well up out of the 
water, and bending to it a h a w k  fiom the hawfe below the turns. 
Tben unbit the cable, veer away upon the hawfer, and pais the 
headmofi cable round the other until its end is clear j then heave 
in upon the hawfer, take in tbe cable, and bit it. Should it 
come on to blow a &e of wind, when a ihip is moored, from 
that quarter which will oblige her to ride equally by each cable, 
and the hawfe is clear, it will be necefiry to fplice a fecood cable 
to the final1 bower, and to veer away equally upon both cables : 
but, fhould the b a d e  be foul, and it is expeCted that the cables 
will damage each other, bend a hawrer below the turns in the hawre 
to the fmall bower, which flip, and let the h i p  fwing to thc bet? 
bower. When the weather moderates, heave in the end of the 
fadl bower, and the h i p  will be moored as before with a clear 
hawfe. 

THS PRACTICE 01 WORKING SHIPS. 

X OF 
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OE GElTlNG UP OR WEIGHING ANCHOR 

Previoufly tu entering upon dirdions for UNMOORING and 
G E T T I K G  USDER SAIL, it is neceITary to fhew the various modes 
of G E T - r i x c  UP AN ANCHOR, as this operation is often requifite 
where it is riot defigned to unmoor, and as it is necefky to ~ Q W  

how to overcome the difticulties of getting up an anchor in dl 
afes whatever. 

TO GET ur AN ANCHOR,  IN SHIPS WHICH HAVE A MAIN 
AND JEER CAPSTERN.  

In large fhips which have a main and jeer captiern, and the 
flrain is thought too great for the meKenger alone, the viol is uled 
thus : Threc or four turm are taken round the jeersapfitern with 
one end, io as to leave that fide clear on which the cable is coming 
i i ~  ; and pais the other end through the viol-block, which is I&& 
Found the main-mail on the lower deck. It is then carried for- 
ward, and paKed round the rollers in the manger near the hade- 
holes ; then brought aft, and fpliced to the other end with a thort 
fplice, and the ends marled down tight. That fide of the viol on 

which 
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which the cable is coming in is faitened to the cable by nippers ; 
znd thus the continued efforts of the capitern are conveyed to the 
cable, until it  is hove in. T h e  nippen are clapt on in the manger, 
from one to two fathoms afunder ; and the viol is applied to tbe 
midihips, or S i d e  of the cable. Nippers are clapt on by taking 
three or four turns round the viol, four turns round the cable and viol, 
and then three or four turns round the cable. This method is an ex- 
ceeding good one, and very fuitable to quick heaving ; but, when the 
firain is great, and the cable muddy, the nippers clapt oil after 
this method will not nip fufficiently ; and fometimes recourfe is 
had to the following method : Throw rand or ahes upon the cable, 
and take a long dry nipper 5 which middle, and pars one-half aft, 
m&ng it in and out  round the cable and viol ; then worm its 
end round the viol only. After this, pars the other half in the 
fame manner forward, but worm its end round the cable only, and 
let each end of the nipper be held on. The  advantages of this 
method are, that, as the Arain of the cable lies forward and tha t  
of the viol aft, the nipper will be drawn io tight as effe€tually 
to hold the cable till f o rne th i  gives way: alfo they can never 
jamb, for both ends are clear for taking off. Another method, 
when the ftrain is great, is, to have nippers with an overhand- 
knot made at one end ; and with that end a round turn taken 
round the cable and viol, leaving three or four feet of the end; 
hen, with the other end, take three or four racking turns, and 
expend -17 the remainder with turns round the cable and viol, 
Lying the knotted end under and over cach of the IaR turns : the 
end is then held Fait. The  men who clap on the nippers areat- 
tended by boys, who hold the ends of them ; and follow the pro- 
grcffion of the cable as it is hove in: and, as the nippers arrive 
near the mrin-hatchway, they are taken of and carried forward, 
where they are again clapt on : and fo in fucc&on, until the cable 
is  hove in fufficientiy to raife the anchor above the water. It is 
thqn ftoppered round dl before the bits : that is, round the cable 
and viol. The anchor is then catted, and afterwards fimed. T o  
ihift the viol for heaving in a fecond anchor, it muA be unfpliced, 
and the turns round the capitern reverfed. When the Arain is lo 
great as to require other purchafes, the top tackles may be ufed 

x 2  thus : 
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thus : The  double block is U e d  to the main-mafl or toykil-lhcet 
bits, the treble block is l a h d  an the cable, and the fall brought 
to the capftern. If the top-tackle falls are thought iddicient, 
any hawkr may be uled that will reeve through tbe blodcs. 

TO GET UP AN ANCHOR I N  SHIPS WHICH HAVE NOT A 

JEER-C APSTER Ne 

Ships without a jeer-capficrn have no vid, but heave in their 
cables by the melTenger, which has an eye fpliced in each end j 
one of which ends is paffd with three or four turns r o d  the cap- 
ftcrn on the upper deck, and the other end paaed forwards round 
thc rollers, at the fore-part of the manger ; then brought aft to 
the other end, and laihcd thus: several turns are @ed through 
h e  eyes croihng each other in the middle, then a Mf-hirch is taken 
round the parts, and the end ftopped withfpunyun. The  re- 
mainder of the operation is performed as by the viol, with this 
exception ; the meanger is applied to the o d d e  of the cable ; 
and, when the nippers are inluBicient, the meRinger may be 
bitched thus : The bight of the meficnger is fa&ntd r o d  the c1 
bk at the manger with a rolling hitch, and the bight &zed round 
the cable before the hitch. This praace it by no means fo good 
as the others. 

When getting under way in a f a d e ,  the viol is bettu than a 
meffenger, 16 the fending of the fhip carries all the Rrain to the 
main-capltern, and endangers the men at tbe bars ; whereas, with 
a vid, the ftrain is taken to the viol-block, and the men at the fort- 
jeer capRern heave in Gcurity. 

TO 



TO GET U? A SECOND ANCHOR. 

+ SuppoCe, by tbe fonnet mthods, tbht the firboard-anchor is got- 
&a up, uld rbat the able of the fecond anchor enters the larboard 
bnrcc-hde, the operation of getting up the f m d  anchor is the 
fiaw, obferving only, that the meffenger mu@ be fhifted, and 
the turns on the capftern r w d z d ,  to chnge the difpd;tion and 
fide : and the men, who before held on the larboard-fie in the fir& 
opention, will hold on tke hrboard-fide now : the rnotion of tbe 
-%ern is performed the contrary way, and the cable OR the hr- 
board-fide is fixed and hove in. 

TO G E T  P? AN ANCROR IN MERCHANT-SHIPS. 

Mdt mel.chant-fhips and fmall veffels heave up their ancborr by 
a windlals ; round which are taken three turns of the cable, and 
held on by hand, or by a jigger, thus : T h e  end of the rope whicb 
ha, the k r e  is palTed round the cable, wirh a round turn, clofe 
to the windlds, the leading part of the rape coming over thc 
fheave, and firetched Ifc, by means of the fall p a n g  through the 
jigger-block; the Aanding part of the fall is made fa8  round a 
itantion, at the fore-part of the quarter-deck, and the leading 
part is bowfed upon, which jambs the turns taken round the cable j 
and, when the jigger arrives abrealt of the hatchway, it is remo- 
ved forward, and the cable is jambal by a handfpcdr at  the 
windlafs, until the jigger is refixed. 

TO 
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T O  WEIGH A N  ANCHOR WITH THE LONG-BOAT. 

T h i s  is done, by taking the long-boat to the buoy of the anchor, 
and putting the buoy-rope -over the davit of the long-boat, and a 
tackle on the buoy-rope; by which, with the affiltance of men 
on the fall, the anchor is weighed out of the ground. T h i s  being 
accomplifhed, the cable is hove in on board j the buoy rope and 
tackle being fecured in the boat, they approach the fbip as the 
cable is hove in, and the anchor catted and flowed. Small anchors 
and grapnels are got up by the davit, hauling upon the cable or 
grapnel-rope by hand. 

P O  W E I G H  A N  ANCHOR BY U N D E R - R U N N I S G .  

T h i s  is by placing the cable over the davit-head, and under-run- 
ning it, till it is nearly %peek, when it is tripped by nieans of 
tackles as before by the buoy-rope. T h i s  method is troublefome, 
and is only adopted when the buoy is gone, and a h i p  cannot get 
near her anchor for want of water. 

OF CUTTING OR SLIPPING T H E  CABLE TO MAKE SAIL. 

This  is a quick but very expenfive method, and p r a i f e d  but in 
cares of the greatell necefity ; fuch as when the anchor is hooked 
to rocks, and cannot be purchakd; in bad weather; when at an- 
chor on a Ice-fhore and in danger of being embayed; or when 

compelled 
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Wnpelled to fly from or purfiuc an enemy. The  cable is cut by 
an axe at the hawre-holes or at the bits. Slipping the cable, if 
time will permit, (which prevents lofing the anchor and cable, 
a d  is more prudent than cutting,) is by letting the cable run out 
end for end. Obferving however before it is either cut or flipped 
to pals a fp re  buoy-rope in the hawie-hole, and fallen i t  near the 
end with a rolling hitch; worm the end in the cuntline and fiop it, 
that it may be eafily regained. 

TO SWEEP AN ANCHOR. 

T o  fweep an anchor is feeking at the bottom for one Ion, 
by means of a rope called a fweep. This rope has its two ends 
made fait to two boats abreafi of each other, at a fmall diftance 
alunder. O n  the bight of the fweep is fixed a weight of fhot, bal- 
lal), &c. to keep it at the bottom. The  two boats row on toward 
the place where the anchor is fuppofed to be, and confequentlp 
draw along the fweep; which, taking the bottom, hooks or en- 
tangles itfelf with the obje&t of their fearch. The  boats then 
row acrofs each other twice, Co as to take a round turn with the 
fweep, which being a hawfer, both parts are brought into the 
hawfe-hole and to the capRern,,(or if h a l l  to the long-boat,) 
and hove in upon as before. 

T O  
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T O  U N M O O R .  

Should the h i p  to  be unmoored have her beil bower to the ebb, 
let her be unmoored u p  the ebb-tide : but, if there were a ne- 
c e 5 t y  to unmoor upon the flood, the Aream-cable mu& be fpliced 
to the h a l l  bower, fuppdng the fmall bower has but one cable. 
T o  unmoor upon the ebb, when i t  has made flrong, veer away the 
beit bower, bring-to and hewe in the h a l l  bower, and keep veer- 
ing away the be& till the h a l l  bower is up-and-down ; then itop- 
per the beit bower. 

T h e  fmdl bower being up, cat the anchor, b i f t  the meKcnger, 
bring-to thc beR bower, and heave in  to the whole or half-cable 
fervice, as may be thought necelfary; then bit the cable, and fiih 
the fmati bower anchor. 

Shou!d n h i p  be urider the nccef?ity of unmooring upon a wind- 
m d - t i d e  with a ftrong wind, it will be very difficult and danger- 
ous to take up the fternmofi anchor. In this cafe, if there be no 
hips in the way, the headmoil anchor may be the firR taken up 
with fafety, and the fternmofi cable be hove in towards flack 
water. 

OF 
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OF G E T T I N G  U N D E R  S A I L .  

GHNRRAL OBSERVATIONS RELATIVE T O  GETTING UNDER 
SAIL. 

Whenever a h i p  is preparing to get under fail, the topfail-yards 
ought to be at the matt-head, and her fails Aopped with rope- 
yarns. And indeed all perrons that pique thernfelves on rapid ex- 
ecution ought to obferve this precaution when the wind is not too 

When the tide takes a lhip on the beam, and fhe is to can the 
other way, it is evident that the tiller in the firit idant muit be 
put on the fide the current runs from, beeaufe the rudder will be in 
fuch a fituation as to receive very obliqudy the impulfe of the 
Buia, and confequently will but littk oppofe the hip’s falling off, 
provided the ibip’s velocity docs not exceed that of the cur- 
rent. s 

When in a fituation where it is indifirent whether the Ibip be 
c d  one way or the other, always let it be to leewardof the 
anchor, that there may be no rifk of its getting foul of the cut- 
water. 

It happens fornetimes, in getting under fail, that you are obliged 
to heave the anchor up to leeward i which often requires a dan- 
gerous flrain to the capffern; becaufe the hip,  driving to leeward 
as f i n  as the anchor is a-weigh, caufes the cable to girt again& 
the lee-bow, and the flock of the anchor is very apt to catch the 

. Y  cutwater. 

pOWCIfU1. 
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cutwater. T o  avoid this, let the hip, (if you are near the land,) 
get offing enough to wear and bring the anchor on the weather- 
bow : then the 0 i p ,  lying to leewvd of theanchor, QZ itanding- 
on under an eafy fail, drifts, and confequently leaves the anchor 
difengaged to windward; in which fituation it may be hove with 
fxili ty. 

T3 G E T  UNDER SAIL W H E N  T H E  SHIP I S  SWINGING H E A D  

T O  W I N D , . A N D  YOU W A N T  T O  CAST EITHER TO STAR- 

B O A R D O R  LAaBOARD, i f f  A PLACE W H S R B  T X E B E  IS  If0 

CURRENT. 

TO CAST TO STARBOARD. 

H a v e  hart on your anchor t d  it is a-peek : then haul in.quin 
home the larbud-braces forward mnll itarboardbblaccs abaft; 
loofen, fheet-home, and hoifi, the topfails, 0ould they got bc fo 
dready : put the helm a-itarboard, asid h a v e  till the anchor is 
a-weigh. The moment the anchor quits the ground, the &hip will 
begin to fall off to i t a r k d .  AS fooa as this movement i4 per- 
ceived, hoit the j i b d  tbrt-topfi flay4atIb if necdliry, t~ htlp 
her: and, when ihe has Fti5cie~iy biten off, her Iiils haft (W 
are trinuncd harp fix tbe larboard-tack) will But, unlcfs for 
very fuperior reafons, you had better continue lying-to till the 
a n k  is c;rttrd, taking care to h w l  the mizedbets  clofe aft, if 
rhe 0 i p  be iacliaed m fill dT too much. 

TO CAST TO LAREOARD. 

Haul in the Aarboard-braces forward and the larboard aft, and 
put the helm a-port. T h e  relt of the operation is the Iame as the 
preceding ; and will be equally proved in the following dcmonflra- 
cion, by only changing flarboard for port. 

DEMON- 



DEMON ST R A T IO N. 

You heave fhort before the top%ils are loofened, in order to 
facilitate the working of the capoern, which would require dan. 
gc rqs  qiTorts if they were feet ; Clnce they would be a-back, and 
confequently in a fituation to fend the h i p  a-itern ; whereas h e  
ihwld go a-head when you are having on your cabie. T h e  l a -  
bard-braces are hauled in forwards, bccaqk, itt that huation, the 
lsils are fo bmcd aq to c?ft the 0 i p ' ~  bead ts f t a r h r d ,  fiwe they 
make with the be l  the moil acute ongle poifible ~ f i ~ ~ ~  6. 
war4 qmj a p  &fides, &e ;tkr4ails, be- 
ing braced h r p  up to h b o a r d ,  are olb taken a-back like the 
others, and receive the wind in fuch a manner as 40 turn the after- 
part to port So that there are always two powcrs &ng in con; 
tray direaions, one before and the other abaft the centre of gra- 
vity of the h i p ;  the w e  forcing the fore-part to fixbaud, aid 
the other impelling the after-part to larboard. As M e  two efi@ 
cannot happen without the hip's going a-oCra the moment e 
anchor quits the ground, fince fhe is no longer with-hcld by sag 
il&g, and is w v e d  by an exterior power, the fluid, which canies 
her in this dir&iarJ, part of the effefi of her ids giviog her if- 
way; ($, 3 I ;) it  follows, tht the helm wfi be put to hrboud ,  
that 9 s  r 4 e r  may help bcr after-part round to larboard. (9.58,) 
Tbus cvary &g is dwed to make the 0 i p  fall off to hboard. 
The jib and foretopmait h y - k l  are ngt added, unlefs there 
reof- to fear the ihip will not fall off faa enough ; and, when 
p u  find &e has fu&ciently done fo, the mizen is to be hauled out, 
to procure the contrary e f fd ,  and thereby to couptGr-balance 
the jib and flay-iiii, which it is very often necerary to keep 
fet. 

&e fame time a-back. 

Y 2  
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T O  GET UNDER SAIL, WHEN T H E  SHIP IS RIDING HEAD 

T O  WIND AND TIDE,  

If a hip, riding head to wind and tide, wanted to get under 
fail, after having decided on wbich fide it is beft to have her cafi, 
it mufi be performed according to one of the foregoing methods, 
except with regard to the helm, which mufi be put to itarboard, 
either before the anchor loorens, or while it does, if you wiih to 
caA to port; becaufe the water, corning from forward; aAs with 
the Came force on the rudder as if the fiip went with the current, 
impelling the rudder to ftarboard and the head to port. There- 
fore it is evident, in this cafe, the helm ought to be put to Rar- 
board ; which, on the contrary, would be put to larboard, was the 
fhip to be catt to port. 

If the fhip, after the vlchor is out of the ground, gats a-itern 
faiter than the current runs, the helm mutt then be ufed as if t k e  
was no current, becaufe the excefs of velocity, whereby the h i p  
exceed. tha? of the watx, a& upon the rudder. 

If it blows frefh, fo that you cannot ret your topCaik without 
reefing them, let thar be done before they are iheeted home; and 
if it blew To hard as to be obliged to go only under a fore-fail, it 
would be then fuffirient to loofen the fore-topfail, without fheet- 
ing it home, after having braced it quite clofe on the fi&! Oppofite 
to that you want the fhip to caft, not forgetting however to put 
the helm the fame way as you caft, as foon as you perceive the 
h i p  going a-itern: and when the fhip has Mlen off ficiently, 
then is the time to fill and trim the fore-hi]. 

70 
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TO GET UNDER SAIL WHEN THE SHIP IS SWINGING WITH 
HER HEAD TO T H E  CURRENT, A N D  W I T H  THE WIND 

A POINT ABAFT THE BEAM. 

The topfails being flopped with rope-yarns, let them and the 
mizen-topjail be hoified, and properly trimmed, as if they were 
ret; and, when every thing is properly difpored, heave ihort on 
your anchor till it is a-pleCk ; next to this, loofen, fheet homezhe 
fore-fail and miken-topfail, keeping the wind in, and heave v i p  
roulfy at the capff ern till thc anchor is a-weigh. At the fame ti& 
hoift the jib and fore-topmait Ray-fail, or haul out the mizen; a& 
cording as circumfianccs may require. Whether you w i 0  to 
come  to windward, or fall off more quickly, you muft ftill con- 
tinue to heave round the capfiern brifkly to get the anchor up, 
till you find 'yourfeff fuficiently offward to bring to, in order to 
flow it with d e ,  or td itand an under an eafy iail with the anchor 
hanging oat to tRind$vard, if the fituation of things will admit 
of it. 'you may'fdmetimes alfo hoiit up both the main and fiwe 
topfaits, as loon as ybu get ready ; but, inrertain des ,  as when 
obliged to make &e beR of your way from an enemy, every fail 
poirtble muR be ret at dnte which the weathcr will admit of; efpc- 
ciallp when 'obliged to haul by the wind ; in which cafe, the an- 
chor muft be got up d catted as well as it a n  : there are cafes 
even when, without lofing your time in weighing it, you crowd 
1s many faits as you poffibly-can, and depart in cutting or flipping 
the cable. 

DEMONSTRATION. 

The  topLils and mizen-tophi1 are hoified up, becauk the Ids 
in that fituation are more eafily fheetcd home and trimmed ; and 
becauie, as foon as the rope-yams are cut, the fails fill, and give 
the &ip head-way, the moment the anchor quits the ground. The  

mizen- 
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mizen-tophi1 is ufed to make the h i p  fteer well, by keeping it 
either filled or looie to the wind, according as the h i p  is griping 
or the contrary. 

If a iaip be in a place too conhed to cafi under ber fils only, 
or being obliged to put to f a  in a gale of' wind, without haifling 
tbe anchqrs ; you md, for greater fafety, in d i n g  the right way, 
get a $ring out, to be clapped on tbe cable by which the ihip 
fwwings, by pa5ng a bawfer or a itream-cable through the lftennoft 
port, on the o@te Iidc to that you man tQ clft ; and, after that 
+ring is well hove tight at the capitern, hoiit the jib and fore- 
topolail ilay-hils, loofe and lheet hotxu the fore-topkili when 
tht i s  doru, and if the w n h r  permits, brace quite clde the 
hudlails on the fame fide with the fpring. When this is exe- 
cubed, flip or cut the cable, heaviq brifkly at the Came time on 
the @ring, till the Oip has paid off futficiently. Then 611 the 
kis, by retting the mizen~opliil and every 0 t h ~  &I you mean 
to employ, and flip or cut the fpring, as circulsitvlees upy re- 
quire. Care muQ be taken, not to let the 5 i p  fall off to9 much 
bche the fpcing is cut; &eade, bv isg  no way through thc 
water, 0 e  will not come to the wind fo Coon as might be wifhed ; 
an104 for the h e  r&i, the @ring mull not be cut, till 0 e  has 
kll~n off as much as is n e c e h y ;  becaufe, although h e  has ag 
other motion but that of falling of& the veUd might perbaps not 
wear enough to anfwer the purpofe. 

DBMONSTRAT ION. 

AS the rrzfons have been & e m  bctbre why the head-iiils are 
bnced up on the oppofite fide to that on wbich the h i p  4% they 

need 
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I#ced not be repeated here. Although we fuppcde the wind fo 
ffmng ;3pp to keep tbe hip wind-md, it my be proved &at t k  
Gip turn drnoft on the middle of her length; tinee tbe moment 
the hrt-put &;ne ia movement of faing off on we fide, the 
&cr-put makes another to llppFoacb the point liom which the 
bcad is raccding. NOW fbe turns .B mu& the more fur+ on her 
cewre, and ber evduLion is fo mu& the more rapid, as the fbm 
ukd in heaving at  the capitern is fironger : becaufe the more pow- 
erful the having  is, the more of the bawfer comes in, and con- 
fequently the more eaiily and with the greateff rapidity will the 
dkr-part approach the point the bed of rhe ihip has left. 

When fhe has fallen off enough, flip the fpring, becaufe the 
gatbers head-way in proportion as the fails are filling, and in that 
c& the h a w k  would only hinder the 0 i p  going a-bead, or cade 
her to fall off more, which would be equally prejudicial. The 
bawler or ffream-calhe is paffed aft as far as poffible j becaufe, be- 
ing at  the extremity of the 5ip,  the captlern itrains leis, and the 
wffel turns with more ceitrity. 

If &is operation is perf6nntd rrheh it  blows hard, p u  mufl not 
atet hane tht fore-toplil: br,  if the wfnd is fi~utely 1- 

thong, you muff only ioofen this [ail, and hoiR the fm-topmaff 
baytiil : but, if the weather is pretty tolerable, i t  will be hund 
fulcient  to &eet home the fore-toflail without hoifiinp it. 

PO t!&T UNDER S A l L  WITH A LEADING W i N b  €N A TIDa- 

WAY. 

I f  the h i p  tobe  got under fail has a leading wind, and is in the 
midfi of veffels, or in a narrow channel, where it would be dif- 
ficult to can her upon the lee-tide, h e  &odd be got under fa3 
before the weather-tide is done. Thus the calting of the ihip 
would be avoided, and f ie  may be d e e d  through the fleet or 
Ebsuulel with bfety. 

Should 
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Sbould it, however, Mow io frefb upon the windwd-tide, a9 
to force the h i p  end- with her cable, it will be impofiible to 
heave it  in, without fheering the fbip over from fide to fide, and 
heaving in brilkly, as the h i p  flacks the cable ; but, as this is at- 
tendd with much danger, by the h i p  fuddenly bringing up u p  
each h e r ,  it will be beit to heave a-peek upon tbe firit retting of 
the windward-tide, before the fhip fwings, to bring the wind 
aft. 

TO CAST A SHIP UPON THE LARBOARD TACK, AND BACE 

HER A-STERN OF DANGER. 

W e  fuppofe the h i p  to lie at fingle anchor, with the wind a d  
tide the fame way, and &ips or fboals right a-Aern, in the in- 
tendedcoude, and that, to clear them, you rn& c& upon the 
larboard-tack, and make a fiern-board. 

Make every thing as ready as poffible before weighing : let the 
thrce toplails be hoified, the yards braced up harp with the lar- 
board-braces, and the mizen hauled out. Thus fituated, when 
the anchor weighs, put the helm a-port. The tide, running aft, 
a& againit the llarboard-fide of the rudder ; and, in that direc- 
tion, it will caft the h i p  the right way, and bring the wind upon 
the larboard-bow. The wind may be thus kept, at pldure, by 
the helm, till the 5 i p  begins to get iternway through the water, 
which mould be attentively noticed, to put the helm hard a-port. 
T h e  wind, being on the larboard-bow and the topfails a-back, 
will foon give thc h i p  iternway through the water; then the wa- 
ter will a& againft the larboard-fide of the rudder, and powerfully 
prevent the fhip falling too fall off from the wind. Thus h e  will 
drive till the anchor is got quite up, and may be io continued till 
h e  has p d  the fhoals, and bas room to veer, and get upon her 
proper coude. 

It 
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~ I t  is advantageous to make a itern-board in getting under way 
from a fingle anchor in the above fituation. The anchor heaves 
Up more eatily when the h i p  goes a-Rem j and, while heaving up, 
it femes to keep the hip’s head to the wind. A hip, however, 
cannot long be iteered Rern foremoit when under 6 1 ,  io as to 
keep the wind before the beam j but he will in a little time drive 
brwdfide through the water, till h e  gets headway, and then it io 
proper to veer, provided the anchor be quite up. 

‘69 

TO CAST A SHIP ON THE LARBOARD TACK, IN A TIDE- 
WAY, WITH THE WIND TWO POINTS ON THE STAR- 
BOARD-BOW. 

* 

A hip  riding in a tide-way, with the wind two points on the 
fiarbo;ud-bow, and fo near the &ore, on the larboard-fide, that ike 
muit be afl u p  the larbod-tzck to clear the fhore, the three 
topliils muit be hoified, and the yards fhvp braced up, with the 
larboard-braces forward, and the ftarboard-brans aft, with thy 
Aarh)ard fore-top bowline well hauled, putting the helm hard to 
port at the anchor’s weighing : the tide aAing upon the rudder, 
;md the wind upon the Kis braced in tbat dire8ion, brings the h i p  
&out, with the wind on the larboard-bow, before h e  gets Rern- 
way, which hould be always f inay noticed ; for, in all proceed- 
ings of this kind, if a hip gets fiernway before 5 e  brings the 
wind right ahad, h e  will not come about the right way. In 
that cafe, it is bcfi to veer away the cable dirdtly, and bring the 
h i p  up again : and carry out a kedge or hal l  anchor on the lar- 
board-bow, hauling its cable or hawfer in tight, on the larboard- 
quarter, when the bower-anchor is a-peek. If this fail, the 5 ip  
mufi lie till the windward-tide makes, to bring the wind on the 
larboard-bow, when the ihip may be got under-way, and clear the 
[bore. 

z TO 



TO ~ A S T  A SHIP UPON THE LARBOARD TACK, AND SHOOT 
HER BY THE W I N D  A-HEAD O F  DANGER. 

I4 tu& is bur jut3 room tnovgh cFde the w i d  to cltar f 
danger lying to leeward, mlrch depends on heaving up btiArty && 
anchor after it is out of the ground, and having proper fails ready 
to [et to the betl advantage. T h e  three tophils muit be hoifled, 
and the yard harp braced up with rhe larbmrd-braces forward, and 
the tbrboard-braces aft, when the anchor is a t  a long peek. At 
weighing the anchor, put the helm haid to  port, then the aRion of 
the titlt *on' the rudcfcr, and the wind on the fore-tophil, will 
dfl the fbip off the right way, to as to fi$ tk &t-fiil$, when 
the fore-topiail may be Loon braccd about and filled befof6 h e  gets 
Rernway. T h e  helm will kcep the h i p  under command fuffici- 
wtiy to Am her b$ the wind a-head clear of danger ; bu@ if the 
ibip ets Itetnway in t?&ing the helm fhould be kept hard a - w d  
h e r  to prevent her faklihg off too much from the wind ; and, when 
&he gets b & a y  again, be cautious how the weather-heIm is 
&d with the anchor imKh below tbe bows, by which h e  re- 
fiRmc f&rard is h e e d e d ,  and the hip may be brought trp i& 
the w i d ,  io as to prevent her ihooting clear of tk dangkr. This 
muA be guarded againit by the wearher-helm, and bead - f ut 'I s j  as 
jib,. fore-top&, fiiiflkl, &c. As faon as the ibip has h o t  far 
enough a-head to clear the danger to leeward, and thtrc be but 
litrle room a-head, it is befl to bring the h i p  eo and drive with 
the hclrn a-lee, with the main and mizen topfail a-back, and the 
fore-topfail ihiveririg till the anchor is tip : then take proper tim 
to veer. 

TO 
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T O  CASE a T_uii LAapPAaD TACK,  W H E N  RIDIHG WITH 

T H E  W I N D  R I G H T  A-HEAD, A N D  T O  VEER HER SHORT 

ROUND BEFORE T H E  WIND I N  LITTLE ROOM. 

T h e  head-fails &odd only be lode, viz. the fore-topfail hoified 
and the fore-fail loofe : brace h a r p  up with the larboard-braces, 
the jib and fore-topmait fiayfail ret, with the larboard-heets flat 
aft. When the anchor is a.ll#ek;-and a lee-tide running, at 
weighing the anchor, the helm ihould be put to port fo far as to 
bring the wind two points on the larboard-bow, which ihould be 
kept f o  by .teering.the 4 i p  till the tide c d e s  to run aft. Then 
put the helm hard io fiarboard, or a-lee ; and, when the h i p  gets 
iternway, the water will a 3  powerfully on the itarboard, or,lee, 
fide of the rudder, turninp the hip's flern to windward, whilit 
@wind, a&ing a t  the Fame time upon the head--fails a-back, will 
b x  her reund off uyon-ker hek, b as to bring .the wind nearly 
aft by the time fhe ffi  her betnway. Then the-hip will ceak 
fdljng sff and .%%on get .head-way, which #oukl be attended to, 

and&! head-fails braeed abotlt 4 a t  with the Artrboard-braces, and 
tke k e h  &iW hard ,to -pert at the fame time. 
*\%%en &ere .is .no a, -but 4ili  water, bt weighing the awhor, 

rbe holrnarplA .be bard QO Alliboanl ; and, as :the -hip gets h n -  
.way, &e ~t l t e rmee t~  wiich b much reffiance againfi the ftarboard- 
fide of the+dder  in &at d i rd ion ,  that the rudder a&s with great 
pwtx to ,turn &e aids &ern round to.port, and the bead-fails 
hing iit and t r i d  as before-mentioned, and the fbrefail let 
fall widr the hboard-bt~whe hauled cloli: forward, will &fi to 
CaR the jhip-lb h r  -round .the right way, by the fame time the l o b  
her h n w ,  as,thenm pennit your proceeding as beforedire&ed. 
T o  aafwwe .fucdj, heave the anchor up briikly. The fame me- 
&ads are A p t &  in cafiing the ihip on the ftarboard-tack, only 
zhe helrn .ad G i b  are managed the contrary way. 

2 2  O N  
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O N  T A C K I N G .  

T O  TACK A SHIP IN GETTING T O  WINDWARD AS MUCH 
AS POSSIBLE. 

TO execute this with propriety, care m d l  be taken that the lhip 
does not yaw, that h e  is not too near or too far from the wind j 
becaufe both Gtuations are equally prejudicial. 

When this medium is obtained, haul the mizen out, while you 
put at the h e  time the helm a-lee, and brace the bowline quite to 
leeward, that the mizen may be as much as pofbble expofcd to the 
wind. When the fhip is come to tbe wind, fa as to cauie the 
fquare-fds to ibiver, let go the jib and 111 the byfail-iheets before 
the m a i d  : at the moment wben 4l the fails catch a-back, and 
particularly the mizen-topfail, let it be braced harp about the 
other way ; hauling up at the lame time the weatherdue of the 
main-hi1 ; ami, when the wind is right a-head, oc even a little 
before, haul the main-hil, and trim 0arp fa the other tack as MI 
as pa0ible. The jib and ftayljril 0eets are alfo to be 0iftcd over 
at the h e  time, in righting the helm, whether the 0 i p  bas loit 
her way, or even ail1 advances a-head. Then, as limn as &e has 
@ed the d i d i o n  of the wind about 4f, in continuing her evo- 
lution, ihift the foremail’s liils, which are to be trimmed with the 
fame celerity as in putting the helm a-lee, if you fear $he h i p  
(which muft fiill go a-Rern if the operation be Qowly executed) 

wig 
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ail1 not fall off fufliciently: for, if the fails are braced about 
briady, &e will never have fternway; on the contrary, 5 e  will 
et a great ded k, windward. 

DEMONSTB ATION. 

If the ihip be too near the wind, when the helm is put a-lee, 
&e will moil probably mifs k y s  5 fince, not having C5cient way 
through the water, the rudder will not have a fufficient power to 
caufe the hip  to double the critical point where all the &Is fhiver. 
The power of the rudder to turn the fhip is in proportion to the 
force with which the water hikes it. (5. 58.) Hmce it follows, 
that, if the ihip has not fufficient velocity, the rudder will not have 
force enough to cauk her to double the point, where all that can 
augment or keep up the rapidity of Wng (and of confcquence the 
power of the helm) will c d e ,  the fails being all ihivering. The 
fhip mufl then nccefhrily fill 06 Gnce the helm is a-lee, and none 
of her fi ls  tend to boot her a - h d  O n  the contrary, her mizm 
being out, and braced quite to leewud, forces the item of the fhip 
athwart; (5.40 j) while, by tbc wind which firikes her fails, 
r iggq ,  and hull, ihc is but too ~ a d y  to drive a-ftcm, as a &hip 
dmys finds grat difficulty to divide the fluid laterally. Thus it 
is CI-, that, every thing being difpkl  for driving the 5 i p  the 
firnway, fhe mufi inhlliblp both go a-ftern and to Icewar& 
(e +) This is confirmed by experience; for, whenever a hip  
miSes flays, he is viiibly perceived to fall abaft. 

If, previous to tacking, a fhip is kept too much away, h e  win 
be longer in ranging to the wind 8 which muit cdqucntly be 
dildvaritageous to the evolution. We  fhould not have m c n t i d  
this cufiom, did not maay ferrarcn, through mere habit, put it in 
pnttice, and thereby fail in this operation, which would howevct 
have fucceeded, had thy not had thc habit of letting go the fore, 
jib, and &fi ibeets. When thde have been kept fa& the edg- 
ing away can only prolong the time of the evolution ; but, if the 
fore, jib, and QayLil, iheets be let go, as a great many do at every 
turn, and P in low particular d e s  it is really found ncceffary, 

czre 
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far8 m\dt be taken to fuffer &e #ip .to 4811 off $00 J ~ U L ~  : ,bo- 
cqufc xhc wlocity of the rbip pot beikig liirricieutly b~* up {§. &) 
till the h i p  conies to the wind, it f$OjHs that &e b $c& a gpod 
deal of it, before fie airives at the critical part of the evolution, 
where all the i d s  fhake. So that, wheii the hip  is at that point, 
the velocity is io much dminikd, the rudder has not power 
enough to nidce her do2ble i t  : on the other hand, the fore-part 
,af thc f b ; p  i s  n9 kwr w r i e d  ##hP wind widh +he Same force, 
h e  $he u 4 W  wdongw UI&S &e b i d  (+ ~3 vith her fir# 
v+city. 
. Th miszea is hp&d w.te helg $be ruddcr ; bwawle h i e  two 
fwes a@ t o g e r  np 4Wtiitrp tb &r;par;,t of the 4bip to lec- 
ward. (E. *and 50.) ?.Yhq klx hetm is a-leej the 0ip.of couric 
wnq heR# .to y d  5 rid contiows &hat circular motion, firit by + effeR of the rudder, tit1 tbe a w a y  sales, aod then by hit 

the jnilten, dl &e other l&i take the lyind from it. Therefore, 
yrkn the mimn i s  becpbned by the other &Is, ehe evaluciap 
is fire, ,as this -c&d DOL happen if tho& fails were aot takq t 
b 4 *  

'yw muR wait till the fquare-fails begin to ihiuer, before l e t  
bag go the jib and all the fiaylail&&s,befar+ t b e m a i n d  ; be, 
& d e ,  till &at moment, shele bib conour ka maintain an qrili- 
brium wit4 .the ahers, .and keep wp&e fhip's udocitg.; clce it is 
.the difpofition of the diFeregt fails Eet on abe diffwq parts.uf the 
& i i  which gives ,bar mpr@ or bL w q  thwgb the water. ($46.9 
Thek however beins ROW the wly l&L which tend to make .the 
h i p  fdll off, (§. 3 4  bqie &ey we &e d y  Gls full, the o&rs 
#xbg @iwxiwg, it i s  & @ ~ e l y  pccefisrr at ohis moment to fup- 
p e l s  &qteffaa, fiaqs it i s  Gpnttsrp ts $he movement of comingr 
QQ ; &e &ion of &e &en is, howauer, t~ .be preterved p9 lang 

pdbple, in order to hefp $he $&let which, in keepkg pp che 
atafrwtisa of tk #ip, airl loan e\akt bw ckar dw 

=pint the cvdution. 
Experiapr;e t e g k s  tbirt the 91psiQp of .&e hip, ~JI coming to 

.t4 ~ i ~ d ,  at the mcuncmt $be jib and byM @baets eze let go, is 
very Q& provided tb o r b  Us &ww j becaufc &e v e k r c i  of 
the 5hih at &it m o t h ,  is as great as ashoe oll h Us wrte ~ x r  

pofed 
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#W b tW i W K i  d the w i d .  G o k h q ~ t I y ~  ths cfRorbof * io like*M vtrft WM, (9.56,) ~6 tk ~ ' i p q ' c i l '  
rjtiFing d&: ~IM difi-hffieti: 

& miad 
h m d s  to prtindward; becat& in Wt fbaCied it  ke-d as 
rBarth m i6 pisbly d n  t& ttie whd,- an8 r&&& eiMeqrmtlg a, 
itrohgti ahd langr inipIfiM ; atd, again;. b M &  it is t F i d  
ab it HlT tcmain ertN after the etdutiorr ha& Beta prcrford. 

? l e  i m h ~ t o p f i i l  h a l d  be about ds &on as it is &W 
&5ack, beta& ir wiii itnpe? tHc k r n  fa kewdtdj j&If 
W i  the ntizen, (8. N) and, br m~ diwtiar, e e k t a k  
the evolution : whereas, if i t  were continued in itsfiril f&atiolL, 
it mtdd f d  the c h d a r  h t b  df rhe a$, in+plling the 
afmtpart io windward. (8.43.1 ft P P ~ U  &I~o,  m M ftfvation be- 
come very uM~, in moderatie the' fteh and lee wdy of tk 
fhip. 
AZ diJ fame time, the m l e t  clue and keets of the main-&€ 

;ire h&d up, M order that d map bc r c q  to brace round for 
the o r k r  tack. 

T h e  mdn-fails are to be hauled about and filled when the wind is 
righta-head; becade, rft, at this time the MI$ on M Mate be- 
caimed by thefe of the fore-ma8 : 21y, &odd they be left long& 
in this fituation, they would counter& the head-fails, (4. 37, 3S, 
e, and 45,) which are brzced up for the Fame tack, atid in ttre 
&me hafiner ; and, finalfy, kcade, were it not for this, the &m 
of ihcidtnce of the wind on them would be continhallp increafing 
as the hip *ere fa!ling o#, which ~ o u l d  more and more retard het 
har ing  away. 

It is, notwithftandinp, not untrue, that the evolution tvodtd b 
more rapid, if the fails on the main-maft were filled as fohn d~ 

they are taken a-back : becaufe ( 5 .  44) they would impel the 
after-part of the fhip to leeward. But this effeA of the' affer- 
fails ought not to be attended to, except when the k i p  ha's lofi kt 
velocity, and the rudder its power. m e r i c e  it rnuft be mrich; 
ded, that the h i p  will always fan off with great relizritp a fodn 
as the main-iiil is hauled. 

Tbe 

T h e  mizen hi H fc, be b&cd tt$ kJ W u t6 
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T h e  jib and by&l meets are aKo Ibifted at this time, if they 
have not been lowered before becade, if fooaer, they would 
the wind in again, which muit not be done before the h i p  bas fil- 
len off fufficiently to clear the d W o n  of the wind. 

The  helm is to be righted if the !hip has lOit her way i becaufe, 
if it were continued a-lee, as in the fidl infturt, and the h i p  
ihould get fiernway, the rudder (Q. 58) would oppofe the evolu- 
tion, which mull now be fin&& with fufficient npidiv by the 
fole &e& of the head-lails, as the& are now fully exf id  to the 
power of the wind. Great care muft be taken not to 5ack the 
bow-lines, as is often done by people who aA more from c u A m  
than rtflelhon. 

The head-lids are to be braced about and filled, when the fhip 
has got over the direaion of the wind by +so, or thereabouts; 
becaufe, if they were left longer a-back, the motion of the hip's 
falling-off would become too rapid and too great. If they are 
bnced about brikly at the time before-mentioned, they may be 
made to fhiver ; which, by diminiihing their &dt, will mode- 
&e great velocity of falling off which the h i p  has acquired. 

The  helm ought to be put a-lee ( 0 . 5 8 )  if the h i p  goes a-ftern, 
to aid her falling off, which is now carried on only by the jib and 
itay-tiils before the centre of gravity.. Thus the h i p  falls off 
moderately, in yielding to the wind by 12' or 20' only, more large 
than if clofe-hauled ; becaufe the after-fails, being trimmed h p ,  
h n  bring the h i p  to the wind, and give her head-way. (0.41.) 
Let it not be forgotten, that the helm ought not to be put a-lee in 
hauling off all, unleis you judge the h i p  not fufficiently inclined to 
fall off, which however feldom happens when fie is come to this 
point, 

(§* 379) 

T H E  DEhIONSTRATION O F  THIS EVOLUTION COMPRL- 

H E N D S  T H E  WHOLE PLAY O F  T H E  SAILS A N D  O F  T H E  

R U D D E R ;  SO T H A T  ALL O T H E R  DEMONSTRATIONS M I G H T  

BE CONSIDERED AS SO MANY COROLLARIES DEDUCED FROM 

f T .  

TO 
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TO TACK A' SHlT, WITAOUT E N ~ B A v o O R ~ ~ ~ C  TO GET TO 
WIIVDWAdD. 

There  are circumfiances fornetimes when i t  is found neceffdry. 
to tack, without caring much whether the h i p  Ides to windward. 
For example: W h e n  a h i p  i s  found fuddenly to be cloie to the 
land, in the night, or in foggy weather, near a danger, or fome 
veffel, which mufi inRandy be avoided by flaying the hip ,  becaufe 
you find yourfelf to windward, and too near the obje& from which 
you wifh to rcced: : in this cafe, when it is neceifary to deaden 
the hip's way, and tack at  the fame time, you muit iuddenly put 
the helm hard a-lee; and, i n  the fame initant, let go the jib, fore, 
and Bay-Cad, beets, without touching the bowlines; and great 
tare  m u 3  be taken that the e$& of the mizen is preferved as 
much as poiilble. W h e n  the fails begin to ihivw, thz mizen is to  
be hauled quite in the lee-braces; then, if the h i p  takes well the 
wind a-head, the remainder of the operation muit be executed 2s 

direfled in the preceding cnfe; but, if you &odd mils flays, 
you muft proceed according to th:: kcond method of veering, called 
BOXHAULING. 

DEMONSTRATION. 

It is cdtly conceived, that, in letting go the fore, the jib, and 
flayhil, hm, the thip's head-way will be diminifbed, ($46,) 
while, a t  the fame time, Am& all the forces f o r 6  arc taken 
away, which might hinder her coming to the wind ($ 31  : there- 
forr the hip  muit m e  to it rapidly, by the effdt of her a h r -  
fails, (5. 41,) which arc trimmed harp, and by the power of the 
helm, (5 .  so,) till all the hiis hake. It is alfo eafy to conceive, 

when & mizen is hauled in the lee-braces, it has a greater 
polvver to impel the after-part of the h i p  to  leeward, and the fads 

A a  confcquentl y 
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confcquently to take a-back. So that the hip’s head-way will the 
faorlet be itopped; and, the fore-fheet being gone, the iail to 
windward makes a large cavity between the mafis and fhrouds, 
which very much contributes to fend the fhip &ern. Attention 
ought therefore to be paid to catch the initant, when the head-way 
ceafes, to fhift the helm and aid the h i p  in her evolution ; as we 
hinted already. The  reafon this method is not always pr&ifed is, 
becaufe the h i p  would lore a deal of ground in driving to leeward. 
It ought, therefore, never to be ukd but when neceffity obliges, 
and the veffel has good way through the water ; for, if &e has not, 
&e will generally mifs flays. 

TO T A C K  A SHIP IN A DANGEROUS ROUGH SEA, WHEN 

HER S T A Y I N G  IS DOUBTFUL. 

Let every thing be got clear and ready; the hands at their pro- 
per itations, the fails trimmed fair, and the h i p  fleered jur t  full, 
and clofe by the wind. Take the advantage of the fmootheit t ime 
when the h i p  has the mort head-way. The  other neceffary pre- 
cautions are, to haul down the jib, if fet, and not to put the helm 
a-lee all at once, but to luff the h i p  up by degrees, to hake the 
fails. When they fhakc, give there orders : - The  helm hard a- 
lee ; let go the lee-fheets forward, but not the lee-braces and fore- 
top bowline, as that ufud praAice backs the head-kils too foon, 
and flops the hip’s headway, which ought to continue togive 
power to the helm till the wind is brought a-head, or the fhip will 
not flay. Railr t ack  and fheets and main-fail had, when the 
wind is 2-point on the weather-bow j this [wings the yards round 
harp, that the main tack may be got clofe down, whilfi the head- 
fails b e d m  the fore-leech of the main and main-top fails; while 
the wind, blowing aflant on the aftertleech of &e bils, &s 

jointly with the rudder to turn the hip’s fiern, io as to bring her 
about 
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about the right way. When ibe has fallen off five or fix points, 
let go and haul. 

When a h i p  comes about, h e  is fire to have iternway by the 
time the head-fails are hauled ; therefore, the helm &odd not then 
be fhifted a-lee, but ihould be kept hard a-weather, till her ftern- 
waycealis. The  water, aRing upon the weather-fide of the rud- 
der prevents the h i p  falling round off from the wind, which the 
helm, when hard a-lee, occaiions, while the fiernway continues. 
Notice i h d d  be made by tbe rompafs, that the fl ip continues 
coming about till the wind is on the other bow; for, if he (tops 
with the wind *had, and her headway is perceived to be done, 
the helm ihould be direlily 5jfted to the other fide; io that, by 
the fternway, the water may a& upon the rudder and bring her a 
bout, and then the helm ihould not be kept a-lee, but diremy 
bifted and kept hard a-weather till her Aernway ceafes. For the 
rearon jufi given, the head-fails may be hauled as Coon as poifible; 
for, the 5 i p  will be fire to fall off the faller and farther in propor- 
tion to her Aernway; io that the weather-braces hould be tended, 
to  prevent the head-yards flying fore and aft, as they will do when 
it blows freih; and to keep the bnd-iiils ihivering, that the fore- 
a c k  mag be got clofe down eafily, and tbe ihip itopt the fooner 
from falling off. Shifi the helm a-lee when the iternway ceaies, 
and the head-fails mzp be trimmed harp as the hip  is perceived 
to come-to, 

ON TURNING T O  W I N D W A R D  I N  VERY NARROW CHANNELS. 

At weighing, if the wind is partly acrofs the tide, it  will c a  
the ihip with her head towards the weather-fhore, which ihe may 
be kept clear o& by driving with the Us a-back till the vlcbor is 
up and Bowed; and, as the tack towards the weather-&ore is the 
iborteit, it  b prudent d) back as near the lee-fide as poffible, in 
order to make the firit board the longer; to get the three top-hik, 

A a 2  jib, 
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jib, itay-fail, aod mieen, properly fet ; apd t9 get 41 ready in ti= 
for tackins. Make as bold as poffible with the we&er-fhore, be- 

-cauie on that fide a ihip is always Cureft in comiiig about ; itnd, in 
cde of miffing Bays, a Ih;p m y  be backed ol€ from the weaehera 
ihore, till fhe has rwm to fill ad f' the fails, a d  get iufficienc 
headway to try her in flays again without,danger. But, when the 
lhip is got about, and Randing towards the leeilharc, it may LM 
neceffiry to put her in Paps in good dtne ; hecaufe be does not Eo 
certainly b y  when going flanting with the tide as when going ar 
cr& it. 
By fhyhig her thus in good time, if &e even mils h y s ,  &ere 

Gay be rwm enough to fill and try her the tecond time, or to Uli: 
fucb means as may prevent her going on ihore. 

But, when the wind is right a g a i d  the tide, which begins 
make to windward, be cautious not to weigh the anchor tdl the 
h i p  fwings cnd-on to the tide, and brings the wind So far aft, that 
&e may be teered right wine the tide til1 the anchor is up id 

aowed, and the iails, with which the &hip is to work, are all 

Waul the wind and get ready for tacking, when you are clde o- 

ver to one fide, to gain the whale bradth of the channel for get- 
ting underway. For this purpde, let the firit trip be madeas 
thort as poflible, till it is found how the fbip works upon both 
tacks; and then mnke longer or ihorter boards accordingly, but 
take care not to itarid into an eddy tide on either fide, which has 
often occafioned hips to miis flays and go on ihore. If a ihip will 
not flay, 0 e  mufi be veered, box&uled, or club-hauled, 

14)L 

OF 
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TO VEER A StIIP WITHOUT LOSING THE WIND O U T  of 

HEP SAILS. 

T o  execute this evolution both the main-fail and mizen mufi be 
hauled up, the helm put a-weather, and the mizen top-fail a fhiver- 
ing, which will be kept To tin the wind be right aft, fupprefng 
for that purpofe the effea of all the ftafiils abaft the centre of 
gravity. As the ihip falls off, (which &e will do very rapidly,) 
round-in the weather-braces of the fails on the fore and main ma$ 
keeping them w a y  trimmed to the dire&tion of the wind, and 
remembering a&o that the bowlines are not to be Rarted till the 
ihip begins to veer. As &e falls off, eafe away the fore-fheet, 
raife &e fore-tack, and get aft the weather-fheet, as the lee one is 
eafed off; io that, when the h i p  is right before the wind, the 
yards wiIl be exaEtly iquare. Then ihift over the jib and ftayhl 
iheets ; and, the flip continuing her evolution, haul on board the 
fore and main tacks, and trim all iharp fore and aft, remembering 
to haul aft the mizen and miz;n-fiayiail iheets as f i n  as they wilk 
take the right way, or when the hip’s ftern has a little pded the 
direaion of the wind. When the wind is on the barn,  right the 
helm to moderate the great velocity with which the h i p  comes-to; 
the Tnils bebg trimmed, ftand on by the wind. 

DE A1 ON- 
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DEMONSTRATION.  

T h e  main-fail and mizen are hauled up, and the mizen-topfail 
fiivered, in order to facilitate the evolution (§. 40 and 41). T h e  
main-fail, however, might be excepted from this rule, by letting 
go the main-fheet (9. &), aod working it like the rnain-topfdla 
T h e  helm is put a-weather, becaufe, in  that fituation, the rudder 
(5. 50) caufes the h i p  to  fdl off, or yield to  the impulfe of the 
wind, by impelling the after-psrt of the h i p  to  windward with 
fo much the more velocity, as the power of the head-fails ex- 
ceeds that of thofe abaft (§. 47) ; and, as the rapidity of failing 
increafes, the effea of the helm augments in the fame proportion. 
T h e  hiis are trimmed to the direaion of the wind, as the ihip 
veers, to increafe her head-way, and of courfe the power oftha 
rudder (5 .  58); which, in great evolutions, is the chief mover 
and principal agent of the movement of the hip. So that, its ef- 
feas  being augmented, the hip’s circular motion is of c o d e  x- 
celerated in the fame ratio; and, if the wind be well followed, e- 
very fdil will Le found properly trimmed when the evolution is fi- 
nihed. Since the fails muit be kept in  a proper ttuation with 
ref's to the wind, except the mizen topfail, (which, from its fi- 
tuation on the after-extremity of the hip,  would retard her veer- 
ing,) the fore-fheet mufl be cared off to leeward, and gathered aft 
to windward, but in proportion as the h i p  falls off, It is all0 e- 
\ ident, for the fame reafon, that the bowlines mu& not be itarted 
till the h i p  begins to veer. When the h i p  is right aft7 the j ib  
zrul ita! Liil flieets, whish are then becalmed by the fquare-&I$, 
ate fliifted ; bxaufe, the h i p  coming to  the wind, they are ready 
trimnied, slid highly fer\ iceable in keeping her under command. 

The mizen is I13uled out 2s foon as thc hip’s ftern has p a e d  
the direfiioo o i  the wind, to accelerate her coming-to ($40) i 
a d  the f A d S  fore anJ aft ought to be trimmed h a r p  a t  the h e  
moment, in order to keep to the wind without loGng any time. 
F o r  the above-mentipnrcl reafoiis, the main tack is got on board, 
and tlic he:t aft, when thc wind i s  on the quarter. 

T O  
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T O  VEER A SHIP T H A T  H A S  LOST HER PORI-MAST.  

Run out the end of a cable or hawfer over the lee-quarter, and 
buoy it UP from the ground with empty caks, &c. in cafe of CO- 

ming into fhoal-water with little wind. This  will afiift the helm 
with iuch power as to make the h i p  veer and fieer at plealure. 

A fp re  yard or boom, rigged out abaft the mizen-fhrouds, map 
gUy the end of the cable or hawfer more or lek on either quarter, 
according as the h i p  may have occafion to fail. It may be eafily 
Qifted from fide to fide, and guyed out EO leeward in proportion 
to the hip’s griping, to anfwer failing upon bsth tacks; and, when 
%ling before the wind, it may be fecured over the middle of the 
ftern, which will prevent the hip’s broaching-to againfi the helm 
titber way. 

This would likewife much afft deep-laded bad-fleering hips, 
a d  prevent their broaching-to; to which they are liable in fpite 
of the beR helmfmen, often occafioning them to lieto, even with 
a fair wind. With a little contrivance, by blocks lafbed to thc 
rails on the quarters, to lead the guys fair to the fieering wheel- 
barrel, it may be made to fleer a fhip that has loft her rudder, 
The invention of Cap. Edward Pakenkam is, however, far p ~ -  
ferable for this purpok. 

TO VIER WHEN LYING-TO UNDER A M A I N - S A I L  

Advantage muit be taken of the hip‘s falling off to put the helm 
a-weather, and eafe away the main-hcet roundly ; and, when the 
ihip has fallen off about 30°, let go the main bowline, and round- 
h the weather-brace, taking care to keep the fail full. When thc 

fhip 
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h i p  is before the wind, get on board the main tack, and right the 
helm, to moderate her corning-to. 

If, i n  the beginning, the h i p  is found difficult to veer, the fore 
ff ayGl may be hoifted, and the meets hauled well aft ; bu it $ to 
be hauled down as ioon as the h i p  is before the wind. 

DEMONSTRATION. 

Opportunity muff bc taken of the hip's f&Rg odF, becaulk that 
motion ot &e ih;p g i v t s  ber way, and makes her of c m r 6  better 
difpohd to gather way. For thzt redon, a l l 6  the helm is t b m  
put a-weather, (4. 50, 58,) and the main-fhcet eared of€ roundly, 
& 49,) that only that part of the fail which is before the centre of 
gravity of the ihip may be left to a&. The main bowline is kept 

nil the fhip has fallen off 30' at leait, and then le t  go direditlfi 
becaufc the wind is then more eafily kept in the fail, the velocity 
of &e h i p  incr&,and conkquently the power of the hehn (5.58) 
and the movement of rotation is dfo accelerated. ($. 16, 17, 
18.) By hauliiig in the weather-brace, you follow the wind with 
the hi1 ; and, when the wind is right aft, that W1 will be found 
Ipuarr. To trim it, you have but to ea& off the brace, and bring 
the tack on the fame board as you take the wind; UL- operation 
for which you have full time fufflcient, as, by righting the helm, 
you moderate the velocity with which the fhip flies to the wind, 
fincc, by that allion, the effea of the rudder is totally fup- 
preffed. 

A SECOND METHOD. 

Makc fait a foot-inch rope to thc flings of the main-yard ; and, 
when the h i p  comes-to, lo as to thiver the main-fdif, bring it down 
&re the h i1  to the topfail-ihert bitts, and let it  be hauled tight 
and belayed. Then, as iwn as &e falls off, put the helm a=IRca* 
iher, and let go the main heet. By thele means, the lee-part of 
the {ail no longer has any power to keep the h i p  to the wind, and 

the 
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the weather-part a&g before the centre of gravity will caufe her 
to veer faiter that; by the firfi method ; though, in general, the 
firfl method will a n h e r  the purpofe. 

185 

TO V E E R  UNDER B A R E  POLES. 

T h e  fore-fiayfail muO, if circurnflances will allow it, be 
hoiited. ( S .  31.) But, if that cannot be done, the head-yards are 
to be brace$ up as fharp as pofible, and thofe abaft pointed to the 
wind. Then, if the h i p  veers, 0 e  will fleer under the mafb and 
ropes only. A number af feamen, fent pp and placed clofe to each 
other in the weather fore-fhrouds, will be found alfo of very great 
fervice. 

TO BOXHAUL A SHIP, OR T H E  SECOND METHOD OF VEERING. ,. 

In  this evolution, the moil rapid execution is neceffary. Briik- 
ly, and at the fame innant, haul up both the main-fail and the 
mizen ; fhiver the main arid mizen topfails ; put the helm h a r i a -  
lee ; raik the fore-tark ; let go the head-bowlines, and brace about 
the head-yards ihXF the other way; and let the j ib  and Anyhi1 
fieets go in the fane inhnt .  When the flip has fallen off 909 
brace the after-yards fquare, in order to give the h i p  a little way, 
and to help her (with the rudder, the fituation of which mufi be 
changed) to double the point where all the fails Giver ; and, when 
the wind is aft, you will procped as in the method of ‘‘ Kwing 

without hjng tbr wind out of the fiih.” 
If the circular motion of the hip, after fhe has fallen off goo, 

continues pretty rapid, the filling of the after-fdils, to give the 
B b  0 i p  



fhip headway, may be difpcnkd with ; becauk Iba cmqipw to 
turn by the rff& of her helm, which mufi not be fiiftcd, ($58,) 
fince the sere1 fiill continues her ffernway. Therefore, after ha? 
ving veered a few degrees more, the wind will fill all the fails, and 
the fhip conkquently will have headway. ($. 35 and 43.) T h e n  
change the fituatio:i of the rudder, (8, so,) to bring her before 
th; wind. 

I n  a cafe of abfo!ute danger, when it might be necelTary to go 
a-ftcrn and fall off more rapidly, put the helm a-lee, brace all the 
f~ils a-hack, obferving not to b r x e  the after-fails more than fquare, 
that they may not cointeraa the head-Liils, which are braked fbrp 
a-back to pay the 4 i p ’ ~  head off; h a d e  the effea of the a&- 
@, iu this frtuation, is to impel the &hip abaft in the direaian af 
her keel ; (8.36 ;) which, with th& forward, contribvte to givs 
ber freih Rernw3y, in order to cade the fhip to veer (Q. 58) with 
greater celerity. T h e  jib and foretopmait fiaylgilcihests being 
hauled over to windward, will afKfi the ihip in fallingoff and go- 
ing a-fiern. ($ 31.) 

W h e n  a fbip is taken a-back, by bad fteerage or a fhift of 
wind, f ie may fometimes be brought on the iame tack again, by 
inRJntly bracing harp  round the head-fails, and keeping fafi the 
j ib  and ftayhil meets. One  muft recolle&t, a b ,  the after-bils 
are not tp be touched ( $ 4 5 )  till h e  5 i p  has fuPciently fillen 
off j and, when th.it hall be the cafe, trim the fails and itand on 
a$ b e h e .  T h e  rudder is to be ufed, as d i o n  may req&, CC- 

cording to $ 5 0  atid 58, whether the fhip head OF fiern 
way. 

I? E >I 0 K STR A ‘I‘ ION. 

This operation &auld Le performed wi& the gre;yeft alwrity, 
becaufe it is on;y prabfrrl in  critical fttuations; fuch as &ding 
the {hip unekpekdly too mar the laad, or bequfe the &ip sS;lfer 
f t a p  

T h e  rcdons for hauling up the  main and tke &zlep fails, and 
hivering the mizen-toplul, Pwhg been given M m ,  live b s  

only 
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d y  to add, that the reafon why the main-topfail is hivered is, 
that, if it  were kept full, it would bring the ihip to the wind, 
($41,) by &hooting her a-head, io that ihc would almoR bt! laid- 
tth If this t i l  were braced a-back, mute tharl pcrf&ly fquare or 
@rpediclrlat td the hi, it would ftill keep the fbip to the wind, 
fim it  wuuld be braced the fame WAY with the head-liiils. There- 
fete, it Weuld irhpel the after-part of the h i p  to leeward, ($ ,++,) 
dnd a& confequentlp againit the power of the head-fails, which 
w g h t  to caufe the ihip to veer rapidly, becaufe they receive the 
wind on their anterior furfares (5.  37 and 38) with P very great 
fine of incidence. It is therefdre abfolutely nece&rp to keep 
&he after-fails hivering till the fhip has fallen off 909 or there- 
abouts; becaufe, then, all, the fails are trimmed and hivering in 
the fame direation, fince the head-fails were fuddenly braced harp 
a-back, in the beginning, to promote the hip’s veering ; arid the 
after-fails were alfo changed at  the fame tinle, by bracing them by 
little and little to the wind, t o  keep them hivering, as the h i p  
fills off, If the fails are well worked; they will all be b u d  
Ibiveridg &t the fame time; atid then they do longer a& on &e 
hip, whioh will not Qbuble this point by the fda effkft of the 
helm, for thc! helm tvbs put hard a-lee ih tbt beginning, trs ha- 
up in & wind with all pbffiblk expnlitmn 1 kt the hip, foon 
after gattifig fiernltey, fells off rapidly, both by the e m s  of her 
fajls, and by that 6f her rudder, which is well d i f p d d  fbr fhis 
movement, ( 0 .  58,) but has not always fufficient force to crufe 
the h i p  to double the point where all her fails fhiver ; beciufe the 
wind, being then on her quarter, a& the whole machine to 
fend her a-head; fo thdt, if one ceafed working here for a mo- 
ment, the fhip wodd be motiotdds tiw ti time, having loft her 
hmway. Ta put her again in f i e t i ,  nRd to prevent her frmn 
dtiving tmre than is ncc&ry to latwnrd, fill the afiar4ils, 
a8 m ~ t i i m d  obooe, to g i n  her headway, in order that, by 
fhifiiag the kekh, (3. 50,) the wind mr)t bt quickly brought 
aft. 

The j ib  and ftayfail iheets are let go, beuuie they tend to draw 
the hip a-head, (5.3r.) 

B b 2  Boxhauling 

‘9 
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Boxhauling is deemed the fureft and readieit ,way to get a&ip 
under command of the helm and fails, with the leaR lds of ground 
to leeward, when a h i p  refufes Bays. The  mafters of floop 
rigged veffels, turning to windward in narrow channels, when 
they want but little to weather a certain pint ,  run up in the wind 
till the headway ceaks, then they fill agein up011 the fame tack : 
this they call making a bu&&d. Thus afhip, inboxhauling, 
may be Lid to make two half-board$ f ir i t  running with her head, 
then with her itern, up in the wind ; bp which two motions a hip  
rathcr gains to windward. 

TO CLUBHAUL A SHIP. 

Clubhauling is pnaifed when it is expeEted that a h i p  will re- 
fure rtayS upon a lee-fhore. Place the hands to their Rations for 
putting the fhip about, and fome by the lee-anchor; then put the 
helm down, and if the h i p  make a itand before h e  brings the 
wind a-head, let go the anchor and haul the main-fail. When the 
wind is a-head, cut the cable, and the hip will cnfl the way re- 
quired. The  after-fails being full, let go and haul, 

ANOTHER METHOD. 

Bend a h a w k  to the kedgeanchor on the lee-bow, and bring 
the end into one of the after-ports, or over the Marel. Let go 
the anchor, brace up all iharp the contrary way, put the helm a- 
let, and haul in briIkly on the hawfer. As loon as ihe gets had- 
way, cut or flip the hawler, .ad carry a preis of Fail, 

QF 
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O F  L Y I N G - T O ,  &c. 

OF LYING-TO IN FAIR WEATHER. 

Lying-to is the art of diQofing the iails in Cuch a manner, that, 
counterdting each other, they render the &hip as it were, for a 
time, immoveable. 

This is reldom praAiied but under the three tDpiails ; yet it is in- 
different whether the fo& or main tophils be braced a-back or 
kept full; becaufe, as there two fails have furf?ces nearly equal, 
they have nearly the h e  power either to fiop the hip's way, of 
to caufe her to run a-head. When tbde two GIs a& together, or 
one a&tI the other, one always tends to pay the hip's head off, 
md tbe other to keep her to the wind. (8.32, 37, 41, and 49.) 
But there are other coniickratioae to be attended to, when nccef- 
fity requires this Fra t ion  to be p&if" 

TO LIE-TO TO WINDWARD OF A SHIP, SO AS NOT TO 
DRIFT NEAX HER. 

The main-tophii muit be braced &acp a-back, keeping the fore 
and mizen topiails full; becaufe the wind & with a very frnall 
Iiae of incidence on a &l when full, in comparilion to what it docs 

when 
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when braced iharp a-bxk : io that the fore-topfail, being full, 
draws the f l i p  a-head, and the cffet9 of falling ofT is oppofed by 
the main and mizen topfails. She will of courfc not fall off 
much ; nor wil! her lec-way be very confiderable ; for the h i p  is 
well kept to the wind, by the difyofition given to her fails. 

TO LIE-TO UNDER THE LEE OF ANOTHER SHI?. 

T h e  fore-to@il seght  t a  b brACed &at$ a-bairk, the main and 
mizen topfails kept full, becaufe thefe two lait-mentioned fails tend 
mgivc tht fhip h d w a y ,  and keep her to the wind : they may be 
llmitkd b9 the mhen,  which will oppofe the fallhg off w f i o n o d  
by the fore-topfail. Thus, ihould the ihip to rrindward fall off 
violently, or drift toamucb, you are MOR reedy td mer ibort 
rowid# and avoid being boarded ; becaufi the fore-topfail beitq 
brsced h a r p  a-back, the impulfe of the tvirld on it is  much &team 
thnn if it wetc full; and it is well difpoCbd ta veer fuuddenly, as 
f c m  as the power of the other &Is is fuuppmffed. 

TO BRlXG-TO W I T H  THE F O R 6  O R  MAIN TOPSAILS A*BACK 

TO THE MAST OR FILLED. 

Either the fore or main tbpM mbR be B P X ~  i b t p  &bat&, and 
the lee-bowline hauled up a lifde : d e  dkr two M a i l s  trimmed 
&harp; with the mizen hauled out, and the helm a-lee. 

If pu bring-to with the fore-topfail to the d k ,  the k d A p i r d s  
may be W I I ~  laid fquare, Then the wind will ad obliqurlf ~n the 
hil, and the ibip will fall off but Iittk, becaufe its c M  is in th 

dir&on 
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dirakliw of the Jceel frQm forwprd aft, and the &Is abaft keep the 
ibip to, Tk rnai&xil wy be worked in the b e  manner, if 
YPU ririib not to apt$+ yourf+If much ts the wind. 

TH4 PRACTICE OF WORKII$G SH$PSq 

DEMONSTRATION. 

It has already been demonitrated, that if the fore or main top- 
hi1 be braced 5 a r p  a-back, while the other remains full by the 
Wind, the !hip fiands as if it were immoveable, for their aaions 
are abfolu#y contrary wit4 reipetl to the centre of gravity, 
(§. ~ 8 , )  q d  y e ~ y  nearly equal; therefore, in this fituation, the 
5 i p  can k t  &ivF 40 leeward at the rate of about half a leagu an 
how. 

T O  BRING-TO W I T X  THE THREE TOPSAILS A-BACK. 

The jib and flayfails being kaded down, brace harp round.at 
once all the iails you wit% to lie a-back in hauling up the lee-bow- 
lines, the better to expofe the fails totbe aRion of the wind : haul 
gut the mizen, and put the helm hard a-weather. 

DE hl ONS f R AT ION. 

The jib and all the Bayfails are hauled down, becaufe they arc 
before the centre of gravity ( $ 3 ~ ) ;  and the head-fads, being 
braced h a r p  ?,b;lck, have farce enough (5, 37) to bid- the cf- 
f& of tho& A f t  (5 .  M) ; which, being braced i n  tbe f a y  maw 
ner, rrceivc the wind witb the lame &ne of incidence as joCe fqr, 
ward. But, as in that iitultion t& hea#&ls, haviag mre power Q 

cauk the lhip to fall off ($. 12) 4~ ttrOie Wt, being a little be. 
ulppee by thore forwwd, b e  l o  brhg hw to the wind, thy qDji4c9 

is 
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is haded out (0.  40), and the helm is put a-weather (5. 581, be- 
aufe  the ihip goes a-ftern with dl the topfails to the mait. In 
this fiuation, then, thC fails, &fled by the rudder, a& the one a- 
gaidt the orher, and balance reciprocally their effe& of &ringing 
the luff and falling off; and, though the h i p  gocs a-ftern and 
drifts a great deal, h e  is laid-to; becaufe, in tbat fituation, h e  
yields but with great difhculty to the impulfe of her fails, 011 ac- 
count of the refifiance of the water (9. s), oppofed to the very 
great furface of her bottom under the lee. 

I f  there were occafion to keep the mizen topm full, it might 
be done with advantage ; becaufe the effeA of its a&ng againit 
the other GIs is fd inconilderable, that it cmiot admit of a com- 
parifan, as its furface is hardly half th t  of the main topfail. 

If it be defired to go a-itern without falling off, the head-fails 
are to be laid fquare only. 

TO FILb WHEN LYING-TO WITH THE FORE TOPSAIL TO 

THE MAST. 

Brail up the mizen, hoift the jib and fore-topmaft flayrail, hi- 
ver the main and mizen topfails, and, when the fhip has fallen off * 

20' or F", fill the forc-topfail, which was a-back before, and 
itand on, 

D E h l O N S T R A T I O N .  

The mizen is haded up, that its &e& of keeping the h i p  to 
the wind may cede (9. 40). T h e  jib and fore-topmafi fiayfails 
arc hoifted, to help the ihip in falling off (5.  31). The main and 
mizen topbils are ihivered, becaufe their effeas are contrary 
(I. 41 and 44) to the movement expeQed from the 5ip. Every 
thing, therefore, which uufes her keeping to the wind, ccaling to 

an, 



THE PRA€TICB OF WOXIEXNO $HIPS. $93 
a, and dl that  promote^ her Miing OfF now ope-, it follow0 
that fho muR MI off witb a rapidity fo mucb the greater, as the 
helm is fti l l  a-lee (0.  58). T h e  h i p  goes a-itern, ftnce her head- 
fds  are braced a-back, and her after-fails io difpfed and hivering, 
that, when fhe has fallen off fufficicntly, the head-Ciils fill, and 
you ftand on direaly. 

TO FILL,  WHEN LYING-TO WfTR THE MAIN-TOPSAIL Tb 
THE MAST. 

Brace h a r p  and briikly the fore-tophi1 a-back ; fiiver the main 
and mizen topfails ; hoifi the jib and fore-topmail itapfails, and 
brail up the mizen, all at the fame time ; and, when the ibip has 
fallen off 20' or 30°, fill the fore-tophil, and itand on. 

If you are obliged to keep the wind on the h e  tack as that on 
which you are lying-to, you have only to right the helm, fin the 
topfail which is a-back, and trim it harp, to continue your 
caurle. 

DEMONSTRATION. 

The fore-topfail is braced harp a-back, in order to caufe the 
vde l  to fall off more readily, as then it receives a very firong im- 
pulfe from the wind ($37). The rd) of $le demonftntion will be 
found in the preceding. 

A SECOND METHOD. 

Trim the topfail which was to the mail, in order to give the 
ihip way through the water, and be able to tack, or run large, ac- 

c c  cording 
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cording as may be found nece5y. But this method is very tee 
dious, unleis you mean to heave in flays; in which d e  it will k 
mofi expeditious. 

A THlRD METHOD. 

Shiver the main and mizen t~pl%il, keeping the fore-tophi1 full, 
righting the helm, and running up the jib and fore-top& ita@ at 
the lime time. As f i n  as the h ip  has fallen off enough to get hcad- 
way, fill the after-tails, and keep the h i p  in the direQion you mean 
to follow. It is d d y  feen that this method, though the moa 
common, is not the mofi cxpeditious, when you have to vect 
coniiderably. 

TO FILL, WHEN LYING-TO W l T H  ALL THE SAILS TO T H E  

MAST. 

Brail up the mizen, lay the after-yards fquare, and olift the 
helm a-le. When the h i p  has fden offfufficiently to fill the d- 
ter-tiils, thofe forward are then to be braced about and trimend 
full dfo, in order to Rand on, 

DELIONSTBATION. 

The mizen is brailed up, becauie its effea is to keep the hip  to 
the wind ($. 40). The after-yprds are laid fquare, becaufe then 
they give the !hip acrnway ($36), which caufes her to fall off, 
fince they incrde her velocity in the I&-mentioned dir&ion, the 
helm being a-lee fo as to turn the item to windward ($58). The 
held-Ws are braced about and filled at the h e  time as the after- 

fails 
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tils ?re, that the fhip may not be as it were laid-to, and that fhe 
may get headway to continue her code. 

THE PRACTICE O F  WORKING SHIPS. 

OF LYING-TO IN A GALE OP WINDS 

To lie& when it  Mows hard, keep as clofe to the wind as 
po5ble under Come one fail well trimmed, with the helm la(bed a- 
lee as much as may be requitte for the h i p  ; and, as hips com- 
monly bring-to from the Rrefs of contrary winds, care fhould be 
taken to heave-to under fuch hid as will le& itrain the fhip ; be- 
Qufe there are Come hips which lie-to better under the fore-fail 
than the main-GI, others are more eafy under the main-hil, f m e  
under a mizen, and many veffkh lie-to befl under a main-flay- 
fail. 

LYINQ-TO UNDER A FORESAIL. 

This .is advantageous for veering (8.32) when you are well to 
windward; but it augments the lee-way, and is more fubj& to 
break the f a  on-board, on account of the hip’s continual filling 
off: beude, in that movement, ihe gathers way by yielding to 
the impulfe of the gale, and is afterwards mded to the wind by 
the helm ($. so); fo that, in @ringing the luff, &e meets the 
mvt which c&es from to windward. 

cc 2 LYING- 
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LYING-TO UNDER A MAINSAIL. 

The  hip does not, in this fituation, fall off fo eailly as in the 
lakmentioned mode, becaufe its eff& paffes abaft the centre of 
gravityof the hip  ($41); but it keeps the hip more to the 
wind, and c o n f e q u d y  occdions leis lee-way. 

LYINC-TQ UNDaR THE MIZEN. 

Under the mizen hips keep barer to tbe wind than under any 
other fail, bccaufe it is farther abaft the centre of gravity ($40) 
than my  of the refl ; codcquently ought to keep the vefiel from 
drifting more than any of the others j but is inconvenient, hould 
you have =cation to veer fuddenly. 

LYING-TD UNDER THE MAIN-STAYSAIL. 

Under the main-Rayrail a h i p  will not d e  fb much lee-way as 
under a fore-fail, becaufe its e&rt paffcs very near the centre of 
gravity; but it will however caafc her to drift more (0 .  31)  than 
the main-fail (0. 4.1) : io that this mode of lying-to is a mean b e  
tween the two others, and is preferable when it blows firong e- 
nough for that rail to fupport the rolIing of the hip. It ought 
lilrewife to be prefcrred, b e c d e  the h i p  will veer under t h a b l ,  
the aRion of which paCes at ;L finall d i h c e  from the centre of 

gravity 
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ghvity (5. 3r), znd the power of which ovemmcs the rdiftdnei! 
Ptfiich all fhips meet from thc fluid under &ir ka 3 a relkin& 
which always gives them a great inclinatiar to fly np in the win& 
when it blows hard, or when under a heavy prefs of fail. 

TfU PRACTICI OF WQBltIBb S H f P h  

&YING-TO UNDER T H E  POBE, MAIN, AND MIZEN, STAY- 

SAILS. 

AI1 the preceding modes of lying-to have their peculiar faults ; 
but the preferable way is under the fore-fiayfail, the main-ftaytil, 
and mizen-ffaykil ; becaufe, under thefe lails, the h i p  will fleer 
($. 46), and is in a better fituation for veering than under any o- 
ther fail; for, only haul down the mizen-flaylil, and put the helm 
a-weather; when the two other fiils, being before the centre of 
gravity, (5.30 and 31,J will caufe her to fall off; f ie  will then 
f w n  gather way and fleer eafily. 

Should the gale continue very had, and one of there flay&& 
blown away, the lofs is not of much conkquence, as the courfes, 
in cafe of an emergency, are ready to fet; whereas the coudes are 
not lo readily replaced when loa. This mode, thrrefore, appears 
preferabIe in every refpea,* whether you wiih to veer or keep 
your wind: becauh, if the fbip does not fufiiently keep the 
wind, you may haul out tbe bdaaced mizen (5. 40), or take in 
the fore-ftaytiil ($. SI), or even the main-hylgil. One of thefe 
Raplails, before the centre of gravity of the 0ip, is fu5cient to 
make htr veer as foon as the after-ones are iupprdcd. There ue, 
befides, thefe following confiderations for fo doing : The h i p  will 
carry fail better; becaufe, as the centre of effort of thofe on her 
is very low, &e drifts lefs, holds a better wind, and goes faiter 
through the water (0. 25 and 46); and hefe three or four fails 

are 

* Should the Tu run too high for the lower AayCailr to keep the  h i p  Ready, a 
dore-reefed main-topfail (particularly if it has four reefs in it to come cl& down to 

the cap) will be found to anfwer the pUrpOfC admirably. 



. x g 8  THE PRACTICE OF WOXKIPG SHIPS. 

~ I Z  fo fituatcd as to give the whde body of the fhip phy, which 
will & a h  her lek than when under me iingle iiil, which cannot 
by itcdf work it from aft forward. 

DE MI0 N ST R AT ION. 

T h e  obja? of lying-to being to keep to windward as much as 
polfible, when foul winds and tempefiuous weather prevent you 
from purfuing your coude, it follows, as much fail ibould be car- 
ried as is c o d i e n t  with fafety ; an% as you are often unable to 
fet more than one lail, it is trimmed harp, that the h i p  may keep 
her wind as much as poffible. I t  is likewife for this rearm that 
the helm is at the fame time put a-lee; becaufe the hip, having 
but very little way, ($46,) falls off, by yielding from time to time 
to the impulfe of the wind, which uncealingly a& on her; but, 
as fmn as he has fa!len off, he is brought-to again by the eff& 
of the rudder (5. SO), which mufi a& upon her if the water has 
the fillleft power upon it. 

The  fame happent in lying-to under the three RayLils, (though 
the fhip makes more headway under any other fail,) becaule the 
tffeQ of there fails is better diRributed (6.  46) than when one on- 
ly is fet ; notwithilanding they have not poher enough to procure 
the fhip much velocity, nor to make her fleer properly : the helm 
is thereforc put a-lee as in lying-to under any other fail. It is al- 
ways more advantageous to keep the fhip under way and lively, than 
to let her lie, st the mercy of the wind and waves. 

When the wind is fo violent that no fail can be carried, you 
lie-to a-try; that is to by, under bare poles and ropes, 
feme infiead of Gls, and la& the helm a-lee as urd. 

OF 
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O? SOUNDING IN FAIR WEATHER, WHETHER CLOSR-HAULED 
OB GOING LARGE. 

CLOSE-HAULED. 

.If clok-hauled, brad up the mizen and mizen-ltayEul, let go the 
main-fheet that the faii map ihiver, put the helm a-leej and back 
the mizen-tophil by brafiog it fquare. The  hcad-faiis, as well as 
the jib and 5yikls, are to be kept in their fi& fituation; r e d -  
1- to haul tight and belay the lee-braces, When the ihip has 
nearly loft her headway, though continuing Bill to come to the wind, 
you catch that moment to heave the lead, and it is to be hauled ia 
again with all poffible difpatch. To fill again, haul aft the main- 
ibeet, trim the mizen-topfail, and right the helm. 

OOINO LARGE. 

In going large, you have only to put the helm a-lee, to brail up 
the mizen, and to belay the lee-braces quite tight, to prevent the 
yards baving too much play when the Zails are hivering. It is 
impo5ble to tack in this fituation, as the jib and head-fails are al- 
ways in &ion (I. 31) ; and the fquare-iails, foon coming to 
fhake, on account of their fhcets not being tacked, they lofe aU 
their power, md the fhip is icon at a fiand. 

DEXONSTI  ATIOS. 

The mizen and mizen-ftayfail are brailed up, becauie their ef- 
fect to bring the olip to the wind would be roo powerful ($40). 
Far the h e  d o n ,  the main-beet is let go (9. 41), though there 
is auoiher redon for it, which is, that it deitroys the equilibrium 

that 
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that exiited between the GIs forward and the fails aft (§. 46 and 
49) ; whence the rapidity of failing is diminilbed, as well as the 
eff& of the helm, which a&d (9. 50) to bring the h i p  to the 
wind, while at the b e  time it oppofes her velocity (5. 59). Th; 
mizen-top&l is braced a-back, to impel the h i p  a-itern in the di- 
reaion of her length (0 .  36); fo that her hediway, being now 
much dimiiiithed, the hip, by thc &e& of the rudder, ringes to 
the wind To f u  as to hake the rnain-topfiiil and the Cads on the 
foremaft, which, to that very moment, had a&d to keep up the 
Cderity of &lhg ( 5 .  32 ar?d 41). But, as the cff& of the rud- 
der is vcry fgint, fixe the vebciry of the fhip is greatlf diminih- 
cd (5.58) when the faih have ioft their abion, the hip muft Rop, 
and is not able to come fufaciendy to the wind, to bring her a- 
bout, becaufc the jib and @ayiBil iheets, being haded aft, oppk the 
effe€t of the helm; fo rhdt 5 e  reits, as it were, motio.defs for an 
i nkn t ,  which muit be Pized to throw the lead with the greatefk 
difpatch; becaufe, h o d d  the 5 i p  fall off by the efFeR of her jib 
and Aayfail, which are the only ones in altion, the other LBils 
might fuddenly fill and give her headway, which would prevent 
you from getting foundings, were you too dilatory in throwing the 
lead. Whether you do or do not find any bottom, haul in your 
line as fa8 3s poffiblc, and feize the opportunity of the hip’s falling 
off to fill and Rand an again. 

I f  the fhip, in fpite of the difpofition given her, mould come: 
head to wind, (which could only happen from her haviog pre- 
f e r d  fomc vclocity,) the helm muR be kept a-lee, but the head- 
Gils ihould quickly be laid fquare, and the jib and flayfads hauled 
down ; then the h i p  will f i n  after be found to veer. 

AXOTHER METHOD PREFERABLE T O  THE FORMER. 

GOING LARGE. 

b c 6  the hd-fiils fquan, haul down the jib and hyfds ,  with- 
gut Rirring the after&h, and put tbc helm a-lee. Whik the 
&ip IUS @I a little headway, heave the l e d  frem the place +re 

You 
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pw haul it in ; that lead will go fir8 a little a-ftern ; but the ihip, 
being head to wind, will loon hedelf go a-fiern right upon the 
line ; and, as the helm is a-lee, the h i p  eafily veers. But, if yo1 
w i 0  to k c o p k  to-, e the behn md Itad tire mizen out, 
to prevent the ihip’r falling off. 

If you have ftudding-fails ret, they muff be hauled down, par- 
ticularly the lower ones ; becauie, fhould the wind tlke them a- 
back, their power OR the boom might bring the h i p  round entire- 
ly; for, they aA on a lever without the ihip, the fulcrum of which 
is on the outfide of the v&el More the centre of gravity. If, 
however, the helm is continued a-lee till the hip  fall^ 0% fhe will 
not come about, &auk then the vcffel goes a-itern with great 
velocity, and the rudder a& powerfully to make her veer; but the 
fa& is, that- the fhip will go a great deal ftcrnway, and continue fo 
mxh b p r .  

SO1 

CLOSE-HAULED. 

If dofe-fHuld, or a very little from tbe wind, dr bcba is to 
be put a-lee; and, the initant the fails are taken a-back, the head- 
fails are to be filled by brifkly bracing them fquare, without wait- 
ing for the w i d  being right a-head ; then, 2 little before dK: hip 
has loR her way, heave the lead from the place where you haul it 
in, and then proceed as before. 

Dd ON 
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O N  S H I P S  D R I V I N G .  

\Vhen it happens that there is not fu5cient room to work in Y 

tide’s way, through a crowd of hips, or in a narrow channel, but 
that a 5 i p  mull drive by the help of the tide, it may be done, pro- 
vided the tide be ftrong enough, in proportion to the wind. This 
art confifts of keeping the ihip in a fair way, by a management of 
the rudder and the fails. 

TO DRIVE T O  WINDWARD, WHEN T H E  WIND IS AGAINST 

THE TIDE. 

If the channel is iu5ciently broad, the 5 i p  ihould be drifted 
broad-fide to the wind, as the tide will then have the greatelt pow- 
er on her ; and, could the h i p  be backed a-itern or hot a-head a t  
pleafure, ihe might be kept drifting upon the fame tack witb fakty ; 
but hips in a tide’s way can never be backed io fir a-ftern as they 
will hoot a-head. At the firff of a itern-board a ihip will go 
brikly a-itern, but will Coon fall off, and drift with the wind abaft 
the beam, forging a-head i for this reafon the muit be drifted with 
,the helm a-lee. It follows, as a h i p  will hoot more a-head than 
h e  can be backed a-ftern, that h e  will at length arrive at the. 
oppOrite fhore, when he muft be ftayed or veered, and drifted 
upon the other tack. If fhe is to be ffayed, (which is prefemhle, 

becauk 
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bccaule lefi drift will be loa by it,) let the hils be filled in time, 
to give the h i p  fuflicient headway to bring her about; then put 
the Itclm d e t .  Should 5 e  m e  about, the iiils and helm, ha- 
ving now a proper pofition ibr a Lrn-board upon the other tack, 
need not be touched till her %emway c d k ,  when the helm muft 
k ihifrrd a-lee ; but, 5ould the 5ip refufe @ys, then brace fharp 
loutrd the head-yards, and boxhaul her, by which method 5 e  will 
lore much leis drift than by veering. 

If the 5ip, now drifting bd-f ide,  is approaching a narrow 
channel, where drifting in this pOiition, 5 c  muit be veered and 
dropped Aemming the tide, Rem foremot?. In this 4% that the 
d r a  m y  be as much as poffible, it will be neccffiry to take in 
fiil, and reduce the fhip’s headway till has only iteerage-way 
left; thus a v&el may be dropped through a fleet of hips at an- 
chor without danger. 

Ttll PRACTICE O? WORKING SHIIS. 

TO DRIVE, W H l N  THE WIND IS ACXOSS THE TIDE. 

Should the wind be a little acroL the tide, I fbip may be aWy 
driftat in the fiir way, with hu hed BO- the ~ ~ & ~ - f b o m ;  
Eor &us it will be found tbat fbe a n  be backed and filled at plea- 
fure, and generally be drifted With the 6ils 0ivering, in which 
polition they oppok laft power to prcvenc the drift. 

It frequently happens in ferpentine rivers that the tide kts 
acrofs; in this d e  the 5 i p  mu8 be driiml with her bead to the 
fide from which the tide kts. W e  rets are beft diccOvmd by 
obferving the opening or hutting of two objects in the d d i o n  of 
the channel. 

Ddi O N  
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O N  B E N D I N G  S A I L S ,  

T O  B E N D  A COURSE I N  FAIR WEATHER. 

Stretch the hi1 a-thwart the deck, the Axboard-fide of the fail 
to the ftarboard-fide, the larboard to the larboard-fide; then bend 
yard-ropes to the ear-ring cringles, and make fift the head ear- 
rings a few feet up upon the yard-ropes. T h e  bunt-lines, leech- 
lines, clue-garnets, and all the geer bent, make fa8 a rope-band to 

each bunt-line and leech-line leg, that the men may be enabled to 

catch the head of the fail from the yard. No 
ropes, bunt-lines, leech-lines, and clue-game 
up to the +. T h e  ihi aloft, fend rhe M s  up to bring it to, 
and let them h u l  out the weather ar-ring hrf$ then rha ke 5 d, 
if it is a new fail, let them ride tho head-rape to ftrrtch it. The 
iiil behg bukd +re out upon the yard, make fafl the rope- 
bands, keeping the head of the hi1 well upon the yml. 

T O  BEND A TOPSAIL I N  FAIR WEATHER* 

Overhaul the leeches of the fail, put in the ear-rings, bend the 
bidine-legs, lay out the clues, and open them if necefk~', and 

make 
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make the &il up h u g  W'n; then round down upon the lee top 
~il-halizrds till the weather fly-block is high enough to bring the 
&I up over the guard-iron : then rack the tie over to the weather- 
rigging. Now pik the fd upon f K i  ~ 3 %  &kc-Gde upper- 
moit ; book on the topfd-bdiards, and run the topEd up into the 
top; then itretch the fail round the fore-part of the top, bend the 
jeer, and make fiit the head ear-rings a few feet up upon the reef- 
tackk pendenrs, d t h  a ropeband or two to each bunt-Kne leg. 
T h e  jeer being bent, man the recfhackles, bunt-lines, and clue- 
l i n g  and haul out the fail. Now let the hands lay out upon the 
yard, and haul out the weather car-rings fir& ; then haul out to lee- 
ward, and d e  off to windopard e d r c  fail is fquare, when make 
fait the ropebands, keeping the head of the iiil well up upon the 
yard. 

W PON 
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UPON SETTING AND TAKING IN SAILS IN 
BLOWING WEATHER. 

T O  SET A MAINSAIL. 

Before the fail is lookl, let the double block of a @e be made 
fhfi to the wcatber-clue, d the iingle block be h d c d  low down 
upon the chefstree, and the fill led aft. Then man well the main 
tack and fall at the fame time; and, when the iiil is loofed, d e  
away the weather d u e - p e t ,  let go the bunt-lines and lecch-lines, 
bode down upon the tackle, and take in the maikbck : the main- 
tack being down, haul & the fhcet, bnct up the pyd, and haul 
the mfn-bowline. 

TO S E T  A FORESAIL. 

A foreliil is Lt after the lime manner as a mainliil ; but, as the 
fore-tacks gemrally lead double, they are a fuflicicnt purcldc with- 
out the aid of a tackle to &e wcather-clue. 

TO S X T  A TOPSAIL. 

Let a tackle be in d i n &  to clap on either ah-, w may be 
Fa, l~~il~l the I c c - ~ ~ c c ~ ;  ?na, the 6i l  king 1- ezlii 

down 
muied. 
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down the bunt-lines and w@er clue-line, and haul home the Iee- 
& e t  ; then haul home the weithcr-0cet, hoiit the hi], and brace 
up as required. 
Should tbe wind be quartering, the lower and topliil yards ihould 

be braced well into the wind, before the fail is 0eetcd homt. 

TO TAKE IN A COURSE. 

Man well the weather cluegarnet, eafe off the tack and h l i n c ,  
and run it up; then man the lee clue-garnet, buntlines, lcech-lines, 
and weatherbme; and, being all ready, eafe away the fhcct, 
haul up the clue-garnet, bunt-lines, ‘and leechlines, and round-iin 
the weather-brace, till the yard is pointed to the wind. Then 
haul tight the uuKq braces, lifts, and rolling tackle, and let &e 
hands furl the Cail. 

TO T A K E  I N  THE FORESAIL I N  THE TIME OF VEERING. 

When the h i p  begins to veer, the yard being kept braced fharp 
up, let go the tack and bowline, and haut up the weather clue- 
garnet. 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 of it, and occafion requires, tbe 0hip may 
be fleered with the wind on the quarter, till the fail is fe 
cured. 

T O  



TO T A K E  IN A TOPSAIL. 

There are many opinions upon the beit mode of performing 
this. Some approve of clueing up to windward firi), and others 
to leeward. If the weather-iide is to be clued up fih, the wea- 
ther-brace muft be rounded well in, and the yard got clde down 
upon the lifts, otherwiic the lee-rigging will be in danger of be- 
ing carried away by the great prefire of the lee yird-ann. If the 
weather-brace can be rounded well in, and the ys:d be got clofe 
down, it will be befi to clue up to windward fillt, for thus the 
t i l  may be taken in without afhake; but, if the weatber-brace 
cannot be hauled in to ede the yard of€ the lee-rigging, recourfe 
muft be had to clueing up to leeward firfi. In this cafe, it will be 
bell, if hands can be fpared, to man both the clue-lines, bunt- 
hies, and weather-brace, at the h e  time; thus, when the lee- 
fleet is eared off, the weather-brace may be hauled in with eaf i  
and the yard laid to the wind ; and, when the lee clue-line is half up, 
ede off the weather-iheet, and run up the weather clue-line j then 
haul tisht the lee-brace, bowk ti& the rolling-tackle, and furl 
the fail. 

T O  TAKE IN A JIB. 

Man well the down-haul, ict go &e haliids, ulc off the &ea, 
. a d  haul down briikIy ; and, w k n  the fail is doie down, away 
the out-haul, and haul the f i l  in to the bowfprit-cap; then kt i t  
be fiowed away in the fore-flayfail netting. 
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T O  HAUL, IN A LOWER STUDDING-SAIL.  

To haul in a lower fiudding&il, blowing frefh, lead one of thc 
fbeets clear afr, and man it well ; then lower away briikly the out- 
er haliards, to fpill the fail ; eafe off the tack, run in upon th.: 
fheet, and lower away the inner haliards as required. 

T O  HAUL DOWN A T O P M A S T  STUDDINC-SAIL. 

M a n  well the deck-iheet and down-haul, eafe off the yard- 
fheet, and haul the yard clofe out to the tack-block; then eafe 
away the tack j and haul down both upon the deck-meet mind down- 
haul. 

TO R R A I L  UP A N D  HAUL DOWN A M A I N - T O P M A S T  STAY- 

SAIL.  

Man well the lee-brail and down-haul, having a few hands to 
gather in the flack of the weather-brail ; then let go the haliards, 
ellie off the fheet, and haul down and brail up as brikly as PO;- 
fible. When the rail is down, let go the tack, a d  flop the fail 
over to the lee fore-rigging. 

Ee T3 
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TO BRAIL UP A MIZEN. 

Man well the lee-brails, and in particular the throat-brails, 
which fhould have a wbippurchafe; ale off the mizen-fheet, and 
brail up brikly, taking in at the lime time the Iladc of the wea- 
ther-brad. After the hi1 is hauled up, fiq its foot by pa5ng tho 
gaket round to leeward, which will fpill it. 

TO T A K E  IN A TOPGALLAIT-SAIL 

The lee-heet muft be fiarted fire; for, if tbe weather-0eet is 
firft eded off, the yard will fly fore-and-aft. 

TO UNBEND A COURSC. 

YirR furl the fail, then call off the rope-bands, and make them 
iafi round the fail, clear of the @lets. When the rope-bands 
are ail 06 eafe off the lee ear-ring, and lower down the fail ; and, 
when the people upon deck have got hold of the l e p a r t  of tbe fail, 
crCe awdy the weather ear-ring. 

TO 
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TO UNBEND A TOPSAIL. 

FirA 4 off the points of &e rcefb, keeping hR thc =-ring?: ; 
then furl tbc iiil, and call off the rope-bands, which make taft 
round the fail, clear of tbe gafkets. After this, c& off the l a  
ear-rings, and haul the leefide of the 6ii into the top ; then haul 
in the weather-fide. Now h n d  the reskatkle pendents, bunt- 
lines, and bowliness bight &e hi1 fnugly up together ; awl fend it 
down by the dew-lines to windwid or k ~ a r d ,  as nmft m v e -  
nicnt. 

ON SCUDDING OR BEARING A W A Y  I N  A STORM, 

When the waves tun high, and Cudden neceflEtp requires to bear 
away, it ihould be confidered that the lower US forward, which 
the h ip  may be veered d e r  when &e comes before the wind, 
may be W m e d  by the bcight of the W ~ V C S  breaking v i d d p  
again& the itern; and that therefan a clofc-reefed main-topliil 
mould be fet to catch the wind, becldk it is a loftier &I, and m y  

be kept drawing MI above the waves. This increafes thp 
&ip’s headway Co much, that the waves will not h ike  her lbafr 
with fo great a velocity as when her headway is 1 6 .  

Hence it follows, that, when going to fcud bef~n hi& waves, 
the dofe-reew moin-to@ &odd bc t l ~  wt fquuu&d taken-in 
in a fabouribme ib;p 

Ee a 
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OF A SHIP OVERSET ON HER SIDE. 

A common but not always a certain method to recover hips 
from this dangerous fituatiog, is to cut away tbe maits : however, 
as this expenfive method may fail, flopwaters only, on the lee- 
quarter at fa, may caufe the fbip to veer; or, where there is 
ground,m anchor or anchors, dropped from the Jee-bow, may bring 
the wind a-head, and take the fails a-back, lo as to aR the fhip on 
the other tack, and bring her upright. 

ON 
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O N  C H A S I N G .  

A v e a l  that chafes another ought to have the advantage of kil- 
ing. W e  ball therefore fuppofe this to be the cafe; becaufe, were 
the fhip chafed as good a fdiler as the chafer, ihe never could come 
up with her, if they manoeuvred equally and at the fame timc. 
It is then delefs to chafe a ihip over which you have not the fupe- 
riority in failing, unlefs it be found that h e  does not know how to 
take the benefit of her equality. 
T o  know if your ihip fails quicker than your adverhy, you muit 

get on the fame tack, under &e fame GIs, and keep t h e h e  
courfe with the veffd you d h  to chde, and fet her e d y  with 2 

corn@ If you fail beft, the chafe will Coon be dnwn a p i n t  
more aft; bur, if ihe has the advantage, you will in a fhort time 
bring her a point farther forward: if you fail equally, fhe will re- 
main on the point you let her at firit. 

TO CHASE A S H I P  W H I C H  IS TO WINDWARD, AND TO jors 
. HER IN THE SHORTEST METHOD. 

When the chaier is to leeward of the vde l  he means ta purfue, 
he ougbt to run on the b e  tack as the enemy, till he brings her to 

bear 
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bear exaaly perpendicular to his coude, if he has not however 
already paKed that point : then tack and continue the fecood board 
tiJl he brings the chace again perpendicular to the direQion on 
which he is itanding by the wind, and he muft then heave about 
again; always continuing the fame manaeuvre, by tacking every 
time he brings the cMe perpendicular to his courie on either 
board. I n  this manner, the chakr will, by the luperiority only 
of his failing, join the other by the Lhortcft tne.thod. 

DEMONSTRATION. 

When the ihip A (jfg, 20) chafes the h i p  B, which is three 
leapes to windward, A having one-fourth of advantage in 
hiiing, the chafer is not to tack till he reeches the point c; 
becauie then the 5 i p  B will be right on his beam at the point D.. 
He then runs on the tack c E, till he brings the chali again per- 
pendicular to his caurfe at the point F. The h i p  A is to conrinue 
working thus every time &e brings the 1peRi1 B right a-b&tl of 
her, whether the chafe continues on the fame tack or not j and thus 
the chafer will join the other at H, To that fhc will be able neither 
to change her courk nor fly from him. 

You continueon the Line tack as the enemy, when f ir f i  reen, in 
order to lofe no t h e  ; becaufe you will always bring the h i p  you 
are in chafe of right on pour beam, when you have a fupcriority 
of failing, whatever may be the track f ie  is on, provided you are 
careful not to pals that point; but, if perchance you ihould, you 
muit get on the other tack with all porfib)e difpotch 

The 
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The chdi  heaves about as fbon as the veKe1 he is in purhit of is 
on his beam ; becaufe the is, at this time, at the ihortefi poi?ible 
diffance, if he chafes on the fame tack and fieers the fkne coude 
with the veflel chafed. If the chafer runs on a different tack from 
the veffd chafed, he is itill to tack when the latter is on his beam, 
becaufe the d i f ime  is the leait po5ble between them on the dif- 
ferent b a r d s  they hold. 

This mode is preferable to all others, it not only being &e 
ihorteit, but becauk you force the chafe to fly from you ciok upon 
a wind, preffing her more and more from the leeward, by never 
paGng the point at which the diffance between the two veifels, in 
plying to windward, is the lhorteff pofible. 

3 B C E R I A T I O S S  FGR THE SHIP T O  WXYDWARD, WHICH r3  

CHASED. 

T h e  weather-hip, which flies, will always be joined by tbc 
chafer, fince it is granted that &e does not hi1 io well as the pur- 
Ling veRe1. It is therefore her advantage conflantly to keep one 
courfe without lofing time to heave about, as tacking cannot be 
io  favourable to her as to her adverliry, whole failing is fupe- 
riot. 

If the chafer lhould miitakingly itand on a long way, and tack 
in the wake of the chafe, the befi thing he can do is to heave& 
flays, and pafs to windward of him on the other tack, unlefs YOU 

iuppfe your vegel would have a large fuperiorhy. If the cbaler 
perfifls in tacking in the WaLe of the other ihip, the chafe will be 
very much prolonged. 

TO 
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T O  CHASE A SHIP WHICH IS TO LEEWARD. 

W h c n  to windward of a veffel you wilh to chace, keep the h i p  
away, to  cut her off; and, fieering continually on that coude, you 
came a t  l& together at the point where the courfes run by the two 
veifels interfe&ing each other. T h i s  will be exaEtly executed by 
the chafing-hip, if, in the c o d e  5 e  has chofen, ihe conitantly 
keeps chafe on the Lme degree of t k  compafs as at the beginning 
of the purfuit. T h i s  principle applies equally to all the c o d e s  
which the retreating h i p  fleers j for over-taking can only be ob- 
tained by keeping on a firait line, which is the ihortefi po5ble that 
can be drawn between any two points. 

If you take another courfe than that which keeps you in the fame 
point of bearing you were in with refpelt to the veITel purlued, a t  
the beginning of the chafe, YOU wodd fail, by being either too 
far a-head or too far a-itern ; that is to fay, if the chafer keeps his 
wind too clofe, he will be too much a-head, and confequcntly pro- 
long the chafe ; and, if he keeps too much away, he will be too 
far a-itern. Thefe are the only two confiderations to be made for 
the performance of this manaeuvre ; confidentions which are ea- 

fily oblerved, and correEted with an azimuth-conipafs ; for, when 
you fee that at  the end of a certain time you bring the chafe more 
aft than her firR Foint of bearing, it is evident you keep your wind 
too much ; if, on the contrary, you draw her forward, it is a proof 
that you keep too much away. Thefe errors are eafilv correaed, 
by fleering, for the firit cafe, fo as to Fx that the chafe is always 
kept exaAly on the fame degree of the compafs ; and, for the fe- 
cond, you keep your wind a little more, till you fee that you reR 
on the fame point of blaring with refpea to one another. Then, 
it is evident, you chafe by the fhortefi and moit certain method, 
firice you r e x h  the chafe, in running on a firait h e ,  

O B S E R Y A T I O S E  



OBSERVA-S FOX TBS SSlP TO titltW-9 WHICH IS 
CHASED. 

She ought to run on the courfe that will carry her moil immedi- 
ately from the cbder. Some veffels have more advantage in going 
luge tban others; fome with the wind right aft; and others, a- 
gain, are to be found which go bcfl clde-haded. So that atten- 
tion mould be paid to the hwwn qualities of a hip, in order 
to take the moit advantageous and convenient d id ions  capable to 
e&& a retreat. It is, however, nearly certain, that, if tbe M e  

ilcewre 0eawypra&& ihe wiP at kngthbs owdcm by a W- 
d w  not iiril at knit at an cqualmte withrhe W W ,  Whatewr  ma- 

M cslior adbesing bo pEiacipl* 

F f  OF 
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O F  B O A R D I N G .  

B d i n p  is the art of approaching the h i p  of an enemy To near, 
that you can eafily, and in fpite d him, throw on board the gap- 
lings, which are fixed on the lower yard;ums, at the forccafile, 
gngways, gic. for the purpofe of being thrown into the enemy’s 
hip, as roan as along-fide, in order to confine the veff’s toge- 
ther, and give the people an opportunity of getting on board, to 
carry the adverlc hip fword in hand. 

TO BOARD TO WIWDWARD, OR TO AVOID BEING BOARDED. 

If it be defircd to board a h i p  which keeps her wind under an 
eafy fail ; or that does nor 0ortcn fail, but over which the board- 
ing veffd has the advantage of failing ; fbe muR get on the wea- 
ther-quarter of the h i p  &e mdns  to board, within half a piitol- 
&ot. She fhould then begin the &on, and continuei it with vi- 
vacity, to cover her manoeuvre by the hoke of the cannon and 
unufquetry of both hips ; then, under the cover of this cloud, let 
her make more fa8 if h e  has not way enough, in order to aug- 
ment the velocity of the fhip ;\od the rapidity of her movements, 

that 
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that-&e may more readily lay on board her enemy, on the weathes 
fide, either d y  a-breafi or a little absft. This is very 4 2 ~  
executed, by edging down Ciddenly upon her ; io, however, as not 
to be raked by the enemy’s he .  The  fhip boarded by this ma- 
m r r c  can hardly Cuf+ the detign but at the moment when, or 
very little before, the grapnels will be on board of her. In  this 
&tugtion the boarded v d l  has but one doubtful expedient to try, 
and which even will be of no iervice if the boarder obferves her 
well. For, the moment ihe braces 0a rp  a-back her head-fails, tb 
caufe the hip’s falling off, ($. 37,) and Gquares thofe aft ($. 36) 
to give her fternway, the boarder has only to perform brifkly the 
&me maneuvre, and they will then be both as near for boarding as 
before, provided the boarding-hip feels quickly the impulfe of her 
{ails and helm, which ought to be put a-weather ($50) and k p t  
$0 till the hip’s headway ceafes, when it is to be put a-lee ($, 58) 
so Aft her in falling off, in manccuvring as in boxhauling, in 
order to board the enemy to leeward; for, the boarder ought to 
be on the quarter of the other ; fince, at the moment the two 
h ips  were right before the wind, &e who was direltly to wind- 
ward, and wifbed to board, had only to continue her movement of 
rotation, and render her velocity equal to that of her adveriay, by 
fhortening fail in order not to her. If, therefore, the circu- 
lar motion is kept up by the boarder, which at firft  caufed him to fill 
off, and now brings him to the wind on the other tack, he will join 
the enemy to leeward; for, it is  evident that, if this motion of 
turning he more rapid than t h t  of the fhip which wifhes to avoid 
boarding, the bovdv will clofe her before fhe can range to the 
wind on the other tack, h c e  the boarder comes round with great- 
er celerity. However, if the ihip which fears boarding was preiT. 
ed thus clofely, he could make no ather attempt than to throw 
once more all her hils to the mait, by bracing them only perpendi- 
cular to the keel to give her fternway, ($36 , )  and putting the 
helm %weather, to keep her to the wind, as Coon as her headway 
c d e s ;  ($58;) obferving that, ibe being to windward, this ma- 
m u v r e  map caule her to drive on the boarder,as he is then watch- 
ing for her under her lee. As there is no other relource, necellity 
obliges her tothis expedient; becaufe, if the h i p  which is attack- 

F f 2  ed 
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ed could go a-ltan with fufticient velacity, fbc might k tbt 
boarder pars a-head, veer undn his Rem, d rake him, if he L 
aot as quick a the other tu forefee this manauvre, and ;18 nim$ke 
in mPnaRlvring in the &me manner as the crpmjs  lhip: baau&, 
the great vdocity with which he colnes to the wind Yrct gcer s 
head, (his Eiils being ftiil full,) pwts him in this bad fituation, 
which may prevent his perfifling in the inclination d bcding. 
It io however very clear that the bwder will attain his prpokj 
if he takes care to throw d his fhils *k at the &me time 
lu tbe 0 i p  to windward; becaufe, the attacked ibip dropping 
to l o e ~ ~ d ,  and having Bernway firit, approach a lit& the 
boarder, who has Ail1 prcferved his pdiion on the quuter, and 
longer kept his luff, by having gone z-#ern h e w h a t  later tbyl 
tbewcather-fhip. It mu& bc farther obferved, that when the two 
&ips are right before the wind, if the veirel which h s  boarding 
moves quicker to the wind than tbe one which attacks, ibe will 
avoid it, as the retreating hip  will be clok to the wind before 
& other, and able to get ah& of her by making dl fhil to 
kecp her wind, or to heave in fiap and get upon the other 
tack. But  it mutt be codidcrcd that this la6 movement is 
dikdvantageous ; S, by ib doing, it wiU pdmt the itern to a 5ip ,  
which no doubt will take advantage of that fituation, andrake 
ha; which might be m e  d&&ve than a wellsppofid attack 

by boarding. 
There is, however, no doubt that if the h i p  inclined to bmrd 

fils better tban the other, it s i l l  alwttys k i n  her power to execute 
that defign, if 0 c  is rnanreuvred a~ the fhip wbich flies. 

TO BOARD TO LRBWARD, WHBR CLOSE T O  THE W t N 4  ,OB 
TO AVOID BEING BOARDED. 

In order te execute this manauvte, the boarder is to mme with- 
in pifid-ibg &k in thewakt, er, at moft, to tht wtathcrquer- 
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te,d the &ip he meam to attsck; taking care to continue fleer- 
ing h a s  aat to be nted by a q  of thc pas which belong to the 
qmuter he h d s  oa. Tbg to come UQ with his advertiry, k 
muit edge away a little, and range round nit, €?I cbtc upon the 
ena j s  feulparter, that his cat-hezd may d m d  touch her quar- 
tcr-gdky. Now, when you hzve ihot fufiitiently a-had, pour 
ibip being parallel to yaw advufut’s, io as to bring your f imdl le  
a-breait of Jour enemy’s maiarnait, the mizen and mizcn-Qaylirl 
&hats arc to be haukd well a& the helm pwt h a d  a-lee, and the 
hcd-tkets let fly; &en, your f h i ~  coming npidy to the wind, 
( 5 . 6  p, and SI,) fhirers her Tails, and d o k  the oppafiag 
veffel f i  to fie. Tbis maneuvre is infillible when you have 
the advantage of fiiling, provided very great attention is paid to 
it. But great attention is ncc&ry; becaufe, if at this moment 
the wather-fhip, which wi0es to avoid the boarding, eitber Zea 
her codes, or lays all thofe dat a-back which fhe had ret, &e m q  
pertbance break the grapnels if you have neglaed to trim your 
fails in the h e  manner as hers: for, by making more hi& if the 
wind be a little freh, fhe will h o t  a-head through the water, 
and drag the boarder with fuch force as to break the chains or 
hawfers by which the two hip are confined together, By laying 
all flat to the mait, the boarded v d e l  is  itill more likely to fucceed, 
fince the &ils of OW hip  will be full, while tbofe of the other 
are a-back. 

This mode of boarding may, as hewn before, be anticipated 
and avoided, if the boerder does not pay the itriAeit attention to 
his own as well as to his adverhry’s mannuvnr : but it may be 
f i l l  more readily avoided, if the M-mentioned veifel braces her 
hcad-Us fharp a-back, fitting only, if neceirary, the fore-6il 
(§. 37), at thc k inftant laying to themaft or fhivcring (accw- 
ding to the nedi ty  iap. more or lds ftunway) all thde whicb are 
&aft, (0.  36,) and patting the helm hard a-lee. (§. 58.) All this 
is to be executed wbur the boarder is Aill about a hip’s length 
(more or le&) a-&ern of the Qthu vdfd. The quick& of this 
croltltion, a d  the rapid veering of the weather-fhip, may bring 
tbe boarding-vdfel, which is a little to Iceward or a-ftern of thc 
other) into the mofi dangerous btuation, if &e does not rnanccuvre 

in 
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-in the fane manner and with equal celerity ; as the boarder's fib,  
being full, keep UP his velocity, and may, before he can veer, a- 
gage his bowfprit in the main-fhrouds of ttbe enemy, who  pi^^ 
h r t  round on her head. 

This terrible and dangerous Gtuation is infinitely to be d d e d  ; 
and it is of the higbefi importance to pay the Ari&it attention to 
your own mmeuvres, and to thofe of p u r  opponent, which you 
are to endeavour t o  forriee and avoid as much as pofible. 

It is edy to conceive, that, if you wilh to board a hip, and to 
engage your enemy's bowiprit in your main-buds, you need 
only get a little to windward of her, and about one or two 0ips' 
lengths a-head, more or leis, as (from the knowledge you have of 
the celerity of your hip's movements) may be judged lufcient; 
then brace iharp a-back the herd-fails, ihiver the after ones, or lay 
them flat to the maA, with the helm a-lee. This manauvre, 
well executed, and covered by a brik fire, will commonly fucceed : 
but can muit be taken not to come round too ioon, but to range 
very cMe to your adverfarp ; bccaufe, if YOU ihould not be ?-head 
mmgh of him, you might fail in boarding, by paying too fhort 
round, and then you would inhllibly get your bowfprit foul of his 
fore-ihrouds, which would be highly difadvantageous. 

If you fhould find yourfelf too far a-head, the defign will be 
Cntftrated, by pour p&ng under the bowfprit of the enemy, who 
will however be thereby expoled to be raked at his head, if he 
does not matmuwe in the f m e  manner and with equal fwiftnels 
as the boarding-vegel, which has the great advantage of priority. 

It is abfoIutdy rteceffiry to range very clofe to the hip, whole 
bowfprit you wiih to mgap in your rigging; becaufe, if you at- 
tempted to execute this at only a hip's length large and to wind- 
ward of your opponent, he has only, the inRant he perceives your 
defign, to put the helm hard a-lce and heave-in fiays, if he does 
not choolc to a& in the fune manner as you do. If t h i s  I& me- 
thod is propulp execut,d, the two ihips canonly range very near 
each other and exchange. their b d i d e s ,  aad tbe lee-ihip will im- 
mediately gain the wind of her adverfzry. Therefore, to execute 
this manceuvn well, tbe veKels muft be nearly yuckrm and yard- 
arm* 

If 
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If the W e t  be at a certain dihm aft on the wderquar-  
ter, the hip, withing to avoid boding, rnuft heavein h y ~ ,  as 
hen' as the other veffel is in the a& of veering, in order tu cl& 
her to leeward. By this manaeuvre they will fhi themfelvcs head 
to hud, io that they may fire reciprocally their broadfhs, in 
pafling on oppafite d d i o n s ,  and the lee-5ip -will pt to win& 
ward. 

T O  BOARD W I T H , T H E  WIND LARGE. 

If two 0ips engage with the wind large, the boarding-del 
fhould keep as dore as @ble on the leequarter of the 5 i p  0 e  
means to attack &US, that fhr may execute this delign, as &as 
been hewn before, by coming rapidly to the wind, and being c a r 5  
ful not to pafs a-head of her opponent. 

The wtather-5ip, to avoid Khg boarded, muff aEt on her 
part as was direLted in the preceding article, a c d i n g  to circum- 
fiances, 
A h i p  may dfo be boarded on the weatkr-fide, by conforming 

to what has been &id of bmrding to windward. 
When two veKels are engaged, with the wind right a€t, the 

ihip, d e b u s  of boarding, ought ta drop a-$ern of the enemy, in 
order to run up clde along-fide of him, if the boarder has the a& 
vantage of LHiling ; for, as fhc rhen advances towards her Aver- 
Guy, her advehry can only endeavour to r a k e  rapidly to the wind 
on the other tack, as Coon as the bowlpiit of the boarder is a - b d  
of her itern, and thus gain the wind, in order to be in a fituation 
to extricate heridf more d i l y  by a good manaxme. 

The bouding-vellil hould be pennittad to come a-breafi of the 
itern of her adverhry before he hauls her wind ; becaule, if &e 
were to do this foaner, the fhip &m, at a fmdl diitance, would 
board her perf&ly well, even if they fail equally frvift, f i x e  the 
boarder would be to windward, would run large longer than the 

other, 
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other, w d d  range more ikralp b k wid, aad continue to f€em 
a-head of the hying 0 i p .  What makes &is mare evident is, that 
the boar&, com.hg tiOrn windwid, prehnes ionger his whi- 
ty, trimming his U s  “1p as the fhip m s  to &e wind, and cats 
the courfe of his adverlitry wkh 8 lim kfs curved thn that de- 
hibed by the TctreatiDg hip. 

If, by coming too loon or too fail to the wind, the baraacr 
chok to abandon his defign, he might do To by veering a few 
points on the other tack and fhortening Fail ; Fo that the retreating 
h i p  will h e w  her ftern, and the boarder can then rake her by 
paffinp under her ftern. 

When you attack a h i p  clofely to leeward, you may keep away 
a little, when you are a-brraft bf her, feeming tu yield under her 
fire. If this mould induce the oppofing h i p  to veer, in  order to 
kuq~ p u  wre d e r  her gums, p u  have (ndy so hewe rapidly to 

w i d ,  by p d r t g  Qc Ib& a-lee, eimraing al iharp ahaft, md 
fkrpprcfftngbheefEtRnfrk hcad-fds; dl of w h i i i s  tobedam 
in &e time iiliturt p m  perrairr l t k ~  amy bcan down upn you. 
T h e  quicknefs of this m;u1Dcvvrc, and the priority of the 
ment you gain hus on )pur ensmy, d l  ibori cl& the two hips ; 
oad, if prop attcntian be paid, d thc r l i h n ~ ~  well mealured, 
it  may happen that the enemy’s bowfprit will be entangled in your 
firre oc main rigging ; which w d d  be a moil adrantagcous tbing 
in your attempt to b w d .  Eut much c o n f i k e  muft not be 
ptpced i n  this, as p u  do not ffre9prently m e t  with perlbns io d i l y  
doped: it may even happen tha you will no ksnga b e d e  to at- 
tempt the boardnq, i€ the weak-fhip, i d c a d  of bearing away, 
plied to wiadwnd ~ r m f e  and mere; for this feint nunaeum may 
take you tcm fw eff to keward d p u r  d v e d k y .  ll ptt &ld 
happen to be a hip’s length to laeuud, aad a b w  tbe time dd- 
tance a-head of the ve&l with which  yo^ are engaged, pu may, 
under cover nf P heavy .fire, ham-in &IF. 
you mmt right Pfhwa tbc ammy’s  r a k  lnm fore and nft, 
and b w d  him, his bow@rit being rig& w w  p u r  gagway ; nor 

he @My avoid your b d & ;  for, if he h u e  ull a - b d  
urd make &era board, which is his only rhurce,  he may avoid 
k i h g  boardcd, but wiU always be in .a very bad hatioh.  

By thiE 

BOARDILC 
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BOARDING AT A N  ANCHOR. 

I f  it be intended to board a f i ip  which is at an anchor, riding 
head to wind, it mufi be executed under fail ; for, if you cannot 
approach the enemy but by towing yourfelf a-head, you will never 
be able to  board her againff her will ; fince i t  will always bc in 
her power to annoy the boats which are laying out the tow-lines, 
It ought not, therefore, to be attempted, unlefs you are under way. 
T o  perform this with fuccefs, you muit be fufficiently to wind- 
ward to approach her by a little falling off, without expofing your 
ifern to her fire, which &e could play on you with great advan- 
fage in this fituation. Suppofing, therefore, the boarder to be 
thus to windward, To as to be able to approach his opponent a t  an- 
chor, the affailant ought to flop his headway, by taking a-back his 
mizen-topfail and fore-hyiHil, and, when about a hip’s length a- 
head of rhe vellel he means to board, let go an anchor; then work 
in fuch a manner, that, as foon as the mizen-topkil is taken a- 
back, the mizen clofe aft, the topfails clued up, and the fore-top- 
mafl-fiayhil hauled down, he may come head to wind, and veer 
away cable, till, by falling off, he comes board-and-board with 
his opponent, who is ftill riding at her moorings, and who, at that 
initant, ought alfo to be Fated by the boarder. 

T h e  boarding-hip has no other wap of manaxvring but this; 
bgaufe, as foon as the anchor is gone, the fhip acquires itern- 
way; and, when the cable is checked, ihe comes head to wind, 
in which fie is greatly aflified by the mizen and mizen-topfail, 
which impel her Aern to leeward (5 .  40 and 441, till the wind is 
right in the dirctlion of the keel; and, as the cable is veered a- 
way till exaRly along-fide the h i p  at anchor, her own anchor 
being right a-head of the ven‘el ihe means to board, it follows, 
that, 2s loon as the boarding-hip comes head to wind, fhe is in a 
proper h a t i o n  to throw her gnpneIs, and fend her crcw on 
board of the other, if they are the hongefi. 

G e  f i e  
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The  h i p  at anchor ihould never wait for the enemy in that fi- 
tuation, which is always difadvantageous, and there is always much 
greater probability of getting clear when under way. But if, for 
tome unforefeen caufe, you are obliged to continue at anchor, you 
are to take advantage of the moment, when the h i p  which at- 
tacks lets go her anchor, to cut  the cable by which you ride. By 
this maneuvre you fall athwart, rake your adverfary, avoid being 
boarded, and bring up with your lee-anchor. Beiides, if time will 
d m i t  before the attack, you ihould not neg1eR to cait two fprings 
out, one on each fide of the cable by which the vecel rides, if you 
have not h d  time before to lay out two anchors, in order not to 
be furprifed, in cafe the h i p  which attacks has it in her power to 
pafs on either fide of you : and, when you perceive for which fide 
h e  is determined, you heave on the fpring which is on the hme 
fide ihe has let go her anchor if h e  be a-head, and on the oppolite 
if 5 e  be a-itern, veering out at the lime time the other fpring 
and cable, till you bring the &Ailant right a - b r 4  of you. Then 
you may rake him at pldure, as he has no way of getting out of 
this dangerous fituation. His only coude would be to prevent 
this danger by having a fpring alfo ; and, under cover of a b r a  
fire, veer upon that fpring and cable to lay his enemy handlomely 
on board. But, if he has negleaed this precaution, he mu@ cut 
his cable, and drop on board of the h i p  to leeward ; who, on the 
other hand, has no way to avoid being boarded, but by cutting, to 
get under way or to run on Shore. 

It is always eafy to board a h i p  at anchor, when the wind will 
allow you to approach her under fail; and the be8 way to proceed 
is, to run her along-fide, or to bring-to to windward of the h i p  
you wiih to attack, keeping her exaRly to leeward df you; then 
drift on board of her, by trimming your tails in fuch a manner, as 
to kecp, as near as poffibIe, your broadfide oppfite to that of the 
adverfe fhip ; annoying her with your guns till you can clole her, 
and your conflant cannonading may prevent her fire being lo well 
Grvcd as it might otherwife be. 

When you are under way, and purpofe to board a v&l moored, 
Ict go an anchor at the time of boarding i for, if the h i p  attacked 

mould 
I 
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mould at this moment cut her cables to drive on &ore, this would 
prevent your running a-ground together. 

2277 

CAPT. PAKENHAM’S INVENTIONS.  

On the oppofite plate will be found an accurate reprefentation 
and a full dekription of Capt. Pakenham’s very ufeful inveut 
tions. 

T H E  END, 
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