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 "X MARINE A_I_Z_CHITECTUſſREZ

OR, THESbip-Buildefflr \ Aſſistant .

C O N TAI N I N G

DlRECTIONS

FOR

Carrying on a SHIP, from the first laying

of the Keel, to her actual going to SEA. X

S H E W I N G,

I. The Proportions uſed by Experienced sHIP-WRIGHTS in Building,

both Geometrimlly and Arit/ametically performed. Alſo the Making,

Marking, and Ordering a Bend of Moulds: With a large Table of

the ScLu-ARE ROOT, and Directions concerning the Meaſuring ofSH1Ps,

II. Directions for MASTING and YARDlNG of any SHIP, or making

both in a just Proportion to the SH 1 P, and to one another; both as

toLength and Thickzzeſs. With TABLES of the Weights and Sizes

of Anchors and Cables, according to a new Establiſhment.

IlI. The BoATswAlN's Art; or an Eſſay upon RIGGING: shewing

how to R I c G a S H I P, or to know the Length and Thickneſs of every

Rope exactly; with CA B L 12 and CORDAG 1: TABLE s, to know,

by Inſpection, the Weight of any Rope, whoſe Length and Thickneſs

is given, and the Construction or Making of the ſaid Tables 3 with

ſome Directions for cutting out SAlLs.

The whole Illustrated with S c H E M r: s and D R AU G H T s,

to render it intelligible to All Capacities.

 

L O N D O N:

Printed for WILLIAM and JOHN MoUNT, and THOMAS Fast,

on Tower-Hid. M.DCC.XLVIII. \/ ' '
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-PRX-E FA C E.

THE Advantages ariſing from SHIPPiN G areſh

eminent and conſpicaous, eſpecially to the Inha

hitants ofthis Iſland, that Arguments are unneceſſary

infavour of the ART OF SHlP-BUlLDlNG, or MARINE

ARcHlTEcTURE; an Artſoſuperlatively Uſhful, that

whatever tends to the Advancement thereof, de erver

Encauragement 3 and whatever Impravements are

made therein, adds ſb much to the Secarity, Strength,

and Interest of the Nation.

Yhefollowing Sheet: were formerly compiled for thiy

Purpoſe, heing intended for the Instraction of Thoſe

deſirousto he acquainted with theſhſarprizing Fabrics;

and as they have heen ſb kindly received, we douht not

hat this Edition will meet with uſual Acceptance at

least, as it is improved in the Masting, Tarding, and

'Riggiflg3 and that it will he ofſome Service to Ship

Carpenters, Boatſwains, &to. as well as to the 'young

Mariner, ſer whqſh Uſe and Beneſit it is chiefly in

tended.

V' T H
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C H A P. I.

Of Geometrical P RO B L E M s.

Eſore we proceed to draw the Draught of any Ship or Veſſel,

it will be neceſſary to be acquainted with ſome Terms in Geo

metry: As, to know what a Point and a Line meaneth, which

every Book treating of Geometry plainly teacheth, and there

fore we ſhall paſs that by, ſuppoſing that none will endeavour to study

the Art of a SHIPWRlGHT, that is ignorant of theſe Things. And

therefore, leaving theſe Definitions, I will proceed to ſome Geometrical

PROBLEMS neceſſary to this Art. '

PROBLEM I.

How to draw a Parallel Line.

Parallel Lines are ſuch as are equidistant one from another in all

Parts, and are thus drawn: Draw a Line of what Length you pleaſe,

s ; B (according



'2 The Compleat SHIPwRiGHT.

(according to your Occaſion) as the Line '

A B, then open the Compaſſes to what ' _.-' c "u' DDistance you pleaſe, or as your occaſions ' '

require, and ſet one Foot of the Com- --+_-_'_

paſſes towards one End of the given A B

Line, as at A, with the other Foot

make a Piece of an Arch of a Circle, over or under the given Line,

as the Arch C; keeping the Compaſſes then at the ſame Distance,

make ſuch another Arch towards the other End of the Line, ſetting

one Foot in B, and with the other deſcribe the Arch D, then laying a

Ruler to the Outſide of theſe two Arches, ſo that it may exactly touch

them, draw the Line CD, which will be parallel to the given Line

AB, or equidistant; for ſo ſignifieth the Word Parallel, to be of equal

Distance.

 

o
o

PROB. II.

How to erect a Perpendicular, from a Point in a right

Line gi-ven.

Let there be a Point given in the Line A B, its the Point C, where

on to raiſe a Perpendicular. X

Set one Foot of the Compaſſes in the given Point C, and open

them to what Distance you pleaſe, as to the Point E; make a little

Mark at E, and keeping the Compaſi'es at the ſame Distance, turn

them about, and make a Mark at the Point F, in the Line AB:

Then remove the Compaſſcs to one of

thoſe Marks at E, or F, and ſetting one

Foot fast therein, as at the Point F,

open the other Foot wider, and there

with draw a ſmall Arch over the Point

C ; as the Arch D: then keeping the

Compaſſes at the ſame Distance, remove

them to E, and ſetting one Foot in E,

with the other Foot draw another little

Arch, ſo as to croſs the former Arch in the Point D; through the

croſſing of theſe two Arches PD, draw a Line to the given Point C,

as the Line D C, which will be perpendicular to the Line AB.

  

'PROB.
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P R O B. III.

To razst a Pcrþendica/ar at the End of a Line.

Draw a Line at pleaſure, or according to your Work, as the

Line AB; on the End thereof, as at B, ſet one Foot of the Com

paſſes, and open them to what Wideneſs you pleaſe, as to C; then

keeping one Foot of the Compaſſes in C, I?

and at the ſame Distance, remove the Footthat was in B, to the Point D, in the Line ' Yf.

A B : Then (keeping the Compaſſes still at

the ſame Distance) lay a Ruler to the Points
D and C,- and with your Compaſſes ſet off AMÞWB

the Distance from C to E. Lastly, draw the

Line E B, which will be perpendicular or ſquare to the End of the given

Line AB.

1

P R O B. IV.

From a Point given, to let fall a Perpendicular upon a Line given.

From the Point C, let it be required to let fall a Perpendicular

upon the Line zl B. Proceed thus: Fix one Foot of the Compaſſes in

the Point C, and open them to a

greater Distance than just to the

Line A B, and make with the ſame

Extent the two Marks E and F, in

the given Line A B, then divide the

Distance between the two Points

E and F, into two equal Parts in

the Point D; then lay a Ruler to -._ I'

the given Point C,' and to the PointD, and draw the Line C D, which ------------

will be Perpendicular to the given

Line AB.

Be PROB.
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P R O B. V.

To make an Angle equal to any given Angle.

Let DAE be an Angle given,

and it is required to make another

Angle equal thereto: To do this,

First draw the Line FK, then with

any convenient Distance leſs than

E AE, deſcribe the Arch CB; then

placing the Compaſſes at F, with

the ſame Distance which ſwept the

Arch C B, ſweep the Arch HG ;

take the Arch CB in the Compaſ

ſes, and ſetting one Foot in the

' K Point G, croſs the Arch GH in

F G the Point H, then through the Point

H draw the Line FHI, and it is done -, for then the Angle IFK is

equal to the Angle Dd E, as was required.

 

  

PROB. VI.

To bring any three Points, not ſituate in a right Line, into the

Circumference of a Circle.

Let the three Points through which the Circle is

to paſs be A-B C .* Take above half the Distance

between the two Points A and B in the Compaſſes,

and with one Foot fixed in the Point A, deſcribe

the Arch D E; then with the ſame Distance, and

one Foot ſixed in the Point B, croſs the former

Arch in D and E, and draw the Right Line E D .*

Then with the ſame Distance in the Compaſſes, and

one Foot in C, deſcribe the Arch F G, and with

that ſame Distance, and one Foot in B, croſs the ſaid Arch in F and G,

and draw the right Line F G : Now where the two right Lines DE and

F G, being continued, interſect each other (as*in the Point H) is the

Ccntre of the Circle required.

  

CHAP.
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CHAP. II.

OfyoarSCALE.

EI NG perfect in the raiſing and letting fall of Perpendiculars, and

in the drawing of Parallel Lines, you may proceed to Draught:

But first I will explain to you the Uſe ofa Diagonal Scale of Inches and '

Feet, whoſe Uſe is to repreſent a Foot Meaſure, or a Rule ſo ſmall, that -

a Ship of roo Foot by the Keel, may be de

monstrated on a common Sheet of Paper, to

be ſo many Feet long, and ſo many Feet

broad, of ſuch a Depth and of ſuch a Height

between the Decks. And therein, the first

Thing to be conſidered is the Length of the

Platform, and of the Veſſel you intend to de

monstrate, to the End you may make your

Scale as large as you can; becauſe the larger

your Scale is, the larger will your Draught

be, and ſo the Meaſure of the Demonstration

will be the larger, and more eaſy to unfold.

The Scale adjoining conſisteth (as you ſee) o-_f

1 2 Feet in all, I 1 thereof are marked with Fi

gures downwards, beginning at r, 2, 3, 4,

and ſo to 1 r.

vided into Inches by Diagonal Lines, as the

Distance between the first Line of the Scale,

and the first Diagonal Line is one Inch, the

ſecond is two, and the third three Inches, and

ſo to ſix. The way to demonstrate the Scale,

you ſee, is very eaſy. Draw ſeven Lines pa

rallel to each other, and of what Length you

pleaſe, to retain what Number of Feet you

pleaſe; then begin at the Top, ſet off with

the Compaſſes the Length of your Feet both

below and above', then draw Lines thwart the

Parallel Lines to every Foot of the Scale, and

ſet Numbers to them; (beginning at the ſe

cond Foot 1, and to the third 2, to the fourth

3, and ſo forward) leaving the first Foot to

The first at the Top is ſubdi- X
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be divided into Inches by the Diagonal Lines; as you ſee in the Scale

Cannexed. H AXP.



6 The Compleat SHIPWRIGHT.

X C H A P. Ill.

_ Concerning the drawingyour Draught upon Paper.

Aving fitted your Scale ready, draw a Line to repreſent the Keel of

the Ship, which we will ſuppoſe to be of 60 Feet long by the

Keel, and 20 Feet broad: Then draw a Line underneath of equal Length,

to repreſent the Bottom of the Keel. Then next you may proceed to the

Stern-post, drawing a Line repreſenting the foreſide or the inſide there

of, raking the one (Llarter of his Length aſt, and for the Length of

the Stern-post, it must be directed to the Built of the Ship ; as whether

ſhe be to be a deep Ship, or a ſhallow Ship, ſo that the Draught of the

Water ought to be reſpected first, and then the lying of the Ports for the

Convenience of Ordnance, for that the upper Tranſom of the Buttock,

commonly is just under the Gun-room Ports, to the upper Edge of the

ſaid Tranſom, we understand the Length of the Ftern-post; altho' iſ

the Stern-post were continued to the Height of the Tiller, and another '

Tranſom fay'd there for the Tiller to run on, it would steady the (Liarters

of the Veſſel very much, and do good Service.

The Rake of the Stem is now allowed to be three Fourths of the Breadth

of the Ship, which in this Ship of twenty Feet broad, is fifteen Feet,

which is enough, for too much Rake with the Stem doth a great deal of

Damage to any Ship, if we conſider that in this ſmall Veſſel, had we given

5 Feet more Rake, all the Weight of the Ship's Head and Bolt-ſprit, Fore

mast, Manger, Hawſes, and Breast- hooks aloft, had been ſo much farther

forward, where there would have been want of Body to ſupport it, ſo that

it must of Neceſſity be a Detriment to the Veſſel when ſhe faileth against

a Head-Sea, and a great Strain to her. Now it will be very good to

ſpend as much of this Rake as we can under the Water; for it will help

the Ship to keep a good Wind, by giving her ſomething more Body in

the Water.

Next draw the Water-line, which in this Draught may be drawn to 9

Feet height afore, and to 10 Feet height abaft from the upper Edge of

the Keel, and higher abaſt than afore, for most Ships ſail by the Stem,

and alſo for that the Guns ſhould lie ſomething higher abaft than afore

from the Water.

Then
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Then proceed to hanging of the Wails, and here you ſee the lowee

Wail drawn from the Head of the Stern-post, to ſignify that it ſhould
lie against the End of the Tranſom, that the Tranſom KneesX might be

bolted to the Wails without board to one Foot and an halſ under the

Water-line, a little below the middle of the Water-line, and a't 9 Foot

high on the Stem, and the next Wail parallel to the lower VV'ail, one

Fo'ot and an' half aſunder, ſo that the upper Wail will lie just at the Wa

ter's edge, in the Mid-ſhips; the upper edge of the G'un-deck will lie

one Foot above the Water-line abaft, and a half Foot above Water on

the Stem; ſo then letting the lower Sell of the Ports be two Feet from

the Gun-decks, the lower Edge of the Ports will be three Feet from the

Water abaſt, and two Foot and a half aſore, in the middle of the Gun

deck 2 Foot 9 Inches, ſufficient for ſo ſmall a Veſſel; a greater Veſſel

would require to have the Guns ſomething farther from the Water: Then'

if another Wail be required, first ſet off the Ports in their Places, that

the Wail may lie above the Ports, or elſe he would be cut with the Ports

in pieces, the upper Deck with height reſpecting theBigneſs of the Ship,

having reſpect to not over-building ſmall Ships, to damage their bearing

Of Sail.

Then for the Head, the length of the Knee would be two thirds of the

breadth, ſo then the Knee ofxthe Head in this Draught will be 12 Feet

8 Inches long, and for this place, as low as conveniently he can, pro- '

vided that the Rails of the Head come not foul of the Hawſe-holes, be

cauſe that in placing ofthe Knee low, giveth roomzto round the Head,

and steeve it to Content. The Place of the Knee will be a'r, orvery

hear, the upper Wail, the upper edge of the Knee against the upper edge

of the upper Harping, which will be very well for the lower Cheeks of

the Head to be ſayed against; for by that means they will be clear of

any Seam to avoid Leakings, and will very well bolt the End of th'

Harping ; if a Breast-hook be fastened alſo within board against them, it

will very well fasten all together.

Then for the steeving of him, and rounding the Knee, a Regard must

be had to the lying of the Bolt-ſprit, leaving room enough for the Lion

and Scrowl under the Bolt-ſprit. Then for the rounding of the Rails,

round them most at the After-ends. '

For the heights between-rDecks and Steerage, Cabin and Fore-castle,

thoſe Heights are commonly mentioned in Contract by the Master or

Owners building.

CHAPA
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CHAP. IV.

How toſweep one the Ben/1' ofMould: upon a Flat, for a

Ship oſtrwengy Feet hroaa'. See the following Figure.

IR S T draw a Line, ' as the Line AB ; then in the middle thereof,

as at the Point C, raiſe a Perpendicular, as in the Line C m, per

pendicular to the Line AB *, then ſet off the half breadth, on either ſide,

at the Points A and B, and draw the two Lines IA and KB, parallels

to C D, ſigniſying the breadth of the Veſſel 20 Feet; then draw the two

Lines EF and HG, ſigniſying the breadth of the Floor thwart Ships, 8

Feet, more than one third part of the Breadth, though that was the old

Proportion; and according to that it ſhould have been but 6 Feet 8

Inches.

Herein any may do as they pleaſe, give more or leſs; my Judgment

is, rather more than leſs: For that it maketh a Veſſel carry more in Bur

den, and I conceive if it be well ended forward, it will not damage the

Sailing: I alſo think it doth stiffen a Veſſel on this account. Our En

gli/h Veſſels have been uſed to have their Breadth lying at the Height of

the half Breadth, then obſerving 5 breadth for the length of the Floor

thwart Ships, it maketh the Veſſel's Body to be very near a Circle, as is

a Caſk, which cauſeth ſuch Veſſels to be eaſy to flew in the Water : But

the best way to make a Veſſel stiff is, that the half breadth be more than

the draught of Water, which cauſeth that the Body be stronger in the

Water, and will not flew ſo eaſily. Now to ſweep out the Sides under

Water, draw the Diagonal Lines DA and DB, then divide the Diago

nal Lines into 9 parts, and ſet off two of them from the Corners A and

B to the point e, then ſet off the dead Riſing, which is of 4 Inches, I

Inch to a Foot, for half the Breadth repreſented in the Figure, by the

little Line parallel to FG ; from which dead Riſing, take with the Com

paſſes the Distance that will draw a piece of an Arch from f to e, and

ſo as one Foot of the Compaſſes stand in the Line E F, and exactly touch

the Points at the dead'Riſing, at f or g, and touch alſo the Point e, which

Point falls at O in E F, or O in HG, wherewith I deſcribe the Arch e f,

or e g, which is by the Scale 4. Feet 8 Inches: Then for the other part of the

ſide upwards, ſeek for a Point in the breadth Line IK, at which, if one

Foot of the Compaſſcs be ſet, and the other Foot opened to the extreme

' Breadth,
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Breadth, will alſo draw, or ſignify an Arch to meet with the other lower

Arch, on the Diagonal Line at e, which is at the Points O and O; thus

the Point e, between D and K near H, ſweepeth the contrary ſide I e,

and ſo the Point O between D and I, near E, ſweepeth the contrary fide

' e K ; extend the ſame Sweep alſo above the Breadth-line above Water 3

or' 4 Feet, the Length of this Sweep is 12 Feet 9 lnches: Then ſet off

the Tumbling-home, at the height of the two first Hanſes, at the Main

mast, and Fore-castle two Feet on a ſide; then draw a Line from the ſaid

2 Feet of narrowing, at the Points 'O and V, 'till it break off on the back

of the Sweep, on either fide. And this kind of Demonstration I conceive

most ſuitable to our following Diſcourſe of dritbmetiml Work.

C CHAP.
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C H A_ P. V.

The Deſcription of the Riſing-lines aftwara' on, and

far_ward on 3 with the Narro-wing-liner, and Lines

X tffiBreaa'thz a: a{\b the Narrowing-Zines at the top

of the Ti/nhers.

R AW a Hanging-line on the Draught, Fig. C, from the middle

of the Keel to the Height of the Water-line, on the Post which

will be the Riſing-line, as the Line DE; this Line DE is ſuppoſed to

be ſwept, or drawn by a Semidiameter of a Circle, 'extended on a Per

pendicular raiſed at the Point E ; for if it be ſhorter than ſuch a Semidi

ameter of the true Circle, it will make a fuller Line than it ſhould be,

and ſo must not be ſo long, or elſe it will make a Breach at the begin

ning of the Line; thus, if the Center be ſuppoſed to be abaft ſuch a Per

pendicular, that ſhould draw a Riſing-line abaft, I ſay, that it will ſhort

en the Riſing-line, and make it fuller than it ſhould be; or then if it be

farther forward, it will bestraighter than a Circle, and alſo be a Breach

at the beginning of the Riſing-line, aſore it ſhould be a Circle, whoſe Se

midiameter will be on the Perpendicular-line, at the beginning of any ſuch

Riſing-line, on the Heel, either afore or abaſt, and the like ought to be

for all other crooked Lines, as the Narrowing-linea abaft, or afore, at

the Narrow-ving of the Floor, or other Circular-lines, as hanging of Wails,

and the like; the Way whereof l ſhall deſcribe, to find the lengthe of all

ſuch Sweeps by A'rithmetic; as alſo the true riſing, narrowing of any

Timber, according to the exact pieces of Circles, very uſeful for the ſet

ting of Bows, 'to try whether they hang' to a true Sweep or no ; I ſhall de

monstrate it in the following Diſcourſe, and in this Place end what! intend

'to ſay. For Demonstration then, at i of the Keel forward from the Post

'I draw a Riſing-line forward to the height of the VVater-line' forward on

the Stem, -as you ſee the Line 0 P ; and the little Line, between theſe

two Lines, parallel to the Inſide of the Keel, marked E O, is the dead

Riſing of4 Inches high, as in the last Fig. of the Bend of Moulds it is pa

rallel to FG ; the height ofthe breadth from the Mid-ſhip forward, is the

lower Edge of the upper Wail; but aftward on it is the Pricked-line,

between the Water-line and the lower Wail, on the Post, which runneth

forward to the_Edge of the Wail, and hath Figures ſet to it, to ſignifiy;

t
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"the Places of' the Timber-s marked r, 2, 3, 4, 5 to 15; as you ſee anſwers

to the Figures on 'the Keel ': And the Letters let forward on, fignify the

Places of the Timber: forward, marked, A, B, C, D, &e. to L, in the

middle of the Veſſel: The Plates marked with a Cypher, ſignify the

Flats, which have only dead Riſing, altho' they ought to have (ſome of

them) ſomething more dead Riſin than each other; and thoſe that have

least, to be placed in the middle o the rest, that ſo there be no Clings in

the Buldge, but that it have alſo a little hanging in it, it will ſeem fai

ter: Then I draw a strait Line, parallel to the bottom of the Keel, as is

theLine FQ, parallel to the Line AB, the Keel, and distant IO Feet

by the Scale, which is the half breadth of the Veſſel; for this Line ſig

nifieth a Line stretched from the middle of the Stern-post to the middle

of the Stem, called by SHIPWRIGHTS, a Ram-line: Parallel to this

Middle-line, I draw another Line strait, marked n m, and is 4. Feet from

the Middle-line, to ſignify the half length of the Floor thwart Ships, as

in the' bend of Moulds E F is distant from D C, 4. Feet: Then Idraw a

crooked Line abaft, within this Line n m, to ſignify the narrowing ofthe

Floor, to bring or form the Veſſel's Way abaft, as you ſee the Line i p

abaft; and afore it is repreſented by the Line Then in this Draught

I draw a Sweep, or a piece of a Circle from the Point G, the Mark of

the Timber G, on the Keel, to g the half breadth on the Stem, ſignify

ing the ſwee of the Harping, and is ſwept by the breadth of the Veſſel

20 Feet: he piece of the pricked Circle abaft at the Stern, which is

drawn by a Center on the Line FG, is the length of the Tranſom thwart

the Stem, as is the Arch FS, the length whereof is 8 Feet, which doubled

is 16 Feet for the whole length; which is 3, of the breadth 20 Feet,

the length of the Sweep that ſweepeth it, is the length of the Sternupost to

the bottom of the Keel 14 Feet T, then the crooked Line from the End

of the Tranſom, or from the Point S, and toucheth the Keel at the

'Point P. This Arch S P, is the Narrowing-line abaft at the breadth,

and the crooked Pricked-li'ne within the Keel, marked with TR, is a

Riſing-line, to order a hollow Mould by the Timbers, which are placed

at 2 Feet Timber and Room, as you may ſee by the Scale, and the Line

drawn from the Poop to the Fore-castle, marked by the Letters I/'W,.z is

a Line ſignifying the breadth of the Veſſel, at the top of the Side, from

the top of the Poop to the Fore-castle, the top of the Poop is in breadth

I'O Foot, half the breadth at the Beatn; the Uſe of this Lint; is'in ortiei

ing of the Moulds, t_o steady the Head of the Top-timber Mould, to find

the breadth aloft. X '

C2 CHAP.
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C H A P. VI.

She-tring t/Je Making and Graddati/zg, or Marking of

the Band of Moulds.

Lſi'ptir to ſome Houſe that hath ſome Room, or other Place, broad?

enough to demonstrate the breadth of the Veſi'el, and height enough

ſot the top of the Poop in the length of the Room ; or elſe, if you can

nrt find ſixch a Room convenient, lay Boards together, or Planks, that'

may be large enough for your Buſineſs, as in the following Scheme you

ſee. First, a long square made for the Breadth of the Veſſel, as in the

following Figure IA B If: Then make the Moulds by their Sweeps, and

make Sinmarks to them, for laying them together in their true Places 5

first the Mould for the Floor being made, you may make a Sir-mark by

the Line E'F, on the head of the Floor-mould, and another on the foot

of the nava] Timber-mould, at the ſame Place, to ſignify that thoſe two

T/Iaiks, when put together, they are in their true Places, and will com

pare ſo when any Timber are moulded by them: Thoſe Sir-marks must'

alſo be marked offon the Timbers, and ſo in putting the Timbers up in

the Frame, a regard being had to compare Sir-marks with Sir-marks,

each Timber will find its own Place, and come to his own breadth, and

give the Veſſel that Form aſſigned her by your Draught, if it be wrought

by it, and for all the other Moulds.

In making your Moulds, that they may be ſmall'er and ſmaller up

wards, and not all of a bigneſs, you may meaſure the depth of the fide

in the Mid-ſhips circular, as it goeth from the Keel to the top of the

fide, as here the ſide, as it roundeth, is 26 Feet, and in depth at the

Round- heads, or at the end of the Floor, is one Foot, as m m; and at:

the other end, at the head of the Timber is but half a Foot, as at m', ſo

then drawing two Lines, as the Lines n m, repreſents the diminiſhing of'

the Moulds in thickneſs upwards, as thoſe two Lines repreſentethz as if'

you would find the thickneſs of the Timbers at the breadth, take your

2 Foot-rule, ' and meaſure the Length from the end of the Floor at the'

Point F and I, at the Breadth in the crooked Body, and it is 1 1 Feet 9

Inches, ſignified at the Sir-marks there,X thoſe two Lines ſhew the thickg

' ne X
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neſs to be 9 Inches, and ſo thick ought the Moulds to be at the breadth

of the Veſſel. i

By this Propoſition, the Moulds being made and Sir-marked to the

Body of the Veſſel, and that they must be marked, or ordered, to find

the decreaſe of her Buik's Body in the Mid-ſhips, and to come to her

way abaft, that the Water may paſs to her Rudder to make her steer,

repair to the Draught, Fig. C. and first ſet off her Riſings thus: Ex

ample, We will begin at Timber 3 abaft, and his Riſing is 7 Inches:
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Therefore draw a Line parallel to the Baſe, or Ground-line F G, as the

Lineg 3, 7 Inches from it, then take the Narrowing of the Floor with

the ComX aſſes off, 3 alſo, and it is here 4 lnche', ſhewed by the little

spot or toſs' in the Riſing-line 3 3, then ſeeking ſor the narrowing at

the breadth for Timber 3, there is none, which fheweth that ſhe keepeth

the ſame breadth at 3 ſtill, 20 Foot; but ſeek for the height of the

breadth, and it will lie higher at 3, than in the Mid-ſhips by 6 Inches,

fignified by the little Mark in the Line Al, a little above I, at the Point:

3 ; then for the breadth at the top of the ſide, find that at the top 3, in

the Line VW', drawn to that end, and you will find that it is narrower'

there by 2 Feet 7 Inches, than at the breadth, or rumbleth home ſo much

at the height, 24, Feet ſignified by an occult dark Line, drawn from the

top of the Poop to the Fore-castle, to order the height of the Head of

the Top-timber Mould, anſwering to the narrowing of the ſame at the

Line I/W; and this Point for 3 falls at the little Croſs mark'd 3, in the

upper part ofthe Figure. For the next Example, we will ſet off on our

Platform the riſing Narrowings of Timber 6, and 6 riſeth from the Keel

I Foot 7 Inches, as you ſee the parallel Line 6 6 for breadth, the ſame

still at the breadth, but the height of the breadth is higher by 1 Foot,

than at the Mid-ſhip, ſignified by the Mark at 6 in the Line: At the

breadth, the Tumbling-home, 1 Foot 7 Inches and a half, at the height

of 25 Feet 4 Inches, atthe Point 6, and ſo proceed for all the rest, be

ginninrg at I, till you come aft to the faſhion Pieces; when you have ſet

off all the heights of Riſings, narrowings of the Floor, narrowings of the

Breadth, height of the Breadth, at the Breadth of the Veſſel, and alſo of

the head of the Top-timber ; then at each Point of the FlOOſ,ofilCk in a

Nail, or a Gimblet, or ſome ſuch Thing; as ſuppoſe we begin here at

3, stick one in the Mid-ſhip-line at 3; another in the little Croſs, at the

narrowing of the Floor at 3 ; another at the height of the breadth at 3;

another at the little Croſs, as at the head of the Top-timber for 3 ; then,

if you have a lower F_uttock-mould, and an upper Futtock-mould, other

wiſe a naval Timber-inould and a Futtock-mould, nail them together

with ſmall Nails, and lay the Sir-marks of the Floor-mould and Futtock

mould, to the Gimblet that sticketh at the ſhortning of the Floor, for by

this means the Floor-mould and Futtock-mould are haled downward ;'

then make a Mark at the Croſs, in the Mid-ſhip Line CD, ſetting to

the Mark ofg for Timber 3, which will be the 'ſhortning of the Floor;

then be ſure the naval Timber-moulds touch the Gimblet at the breadth,

and at the narrowing of the Floor, keeping the lower Sir-mark thereto;

and make a Mark on the Futtock-mould, at the upper Gimblet, for the

Riſing
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Riſing below liſteth up the Moulds higher; 'and if there be' any croſiing at

the Foot of the naval Timber, and head of the Floor-n'ould', mark it,

and let the Mark 3 to it, that you may know to lay them together again,

and keeping the Futtock-mould fast, lay to the top Timber-ſhould the

breadth Sir-mark ofthe topTimber-mould, to the Gimblet at the breadth,

ſo have you no more Sir- rnarks on the top Timber-mould but one, and

guide the Head of him till a Line stretched from the Croſs, at the Head

Of the top Timber, compareth with the tight part of top Timber-mould,

then regard the croſiing of the foot of the toprTimbet-mould, - and the

back of the Futtock, and mark it, ſetting the proper Mark 3 to it, that

laying thoſe Marks together, they may find their own Places again, ſo

having finiſhed for this Room 3, take up the Moulds, and remove the

Gimblets to the next, as to 6, here in out Example, and stick the Gim

blets at all the Marks of 6; then lay down the Moulds again, ' laying

down the Floor-mould to the Sir-mark of 6, on the narrowing of 6, and

to the Gimblet, sticking on the Mid-ſhip-line of D C,' and right on the'

ſame Line, at the croſſing, make a Mark on the Floor-mould, which

Will be the parrot-ving of the Floor; then lay down the Futtock-mould,

the Sir-mark on the foot to the Gimblet, on the narrowing of the Floor,

and keeping the Mould to' touch the Gimblets at both Places, make a

Mark for the breadth Sir-mark at 6, on the Futtock-mould, and ſet to

it 6 ; then lay down the top Timber-mould, the breadth Sir-mark there

of to the Gimblet, sticking at the height of the breadth, that the back

fide ofthe upper End may hang fair, by a right Line from the Croſs at

the upper End of the top Timber at 6, by the back of the top Timber

mould, a strait Line may compare therewith, then keeping fast the

Moulds ſo, till you have marked the croſſing of the foot of the top Tim

ber-mould, by the back of the Futtock, mark it on the foot of the top

Timber-mould, and ſet it to the XMark of 6, ſo that when you are in any

other place, as in the Woods a hewing of a Frame, where you hew to

every place his Timber, you may be able to lay your Mould together,

and mould it according to your Draught. We will lay down the taking

of one bend of Timbers more aft, where the breadth is narrowed, as at

Timber 13, take his Riſing off, and meaſure it by the Scale, and it will

be 6 Foot 8 lnches, which ſet off on your Platform, and draw thereto a

parallel Line to the ground Line AB, as is the Line 13, 13, then take

off the narrowing of the Floor, as at 13, it is 2 Foot 2 Inches; ſet that

off on the Line 13, from the Line EF, as at the little Croſs thereon,

then take off the narrowing ofthe breadth at 13, and it will be 8 Inches ;

draw therewith a little parallel Line, parallel to I O, as is the parallel

. Line
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Line 13, 13, then ſeek the height of the breadth, as at '3. it will be

from the upper edge ofthe Keel 12 Foot 3 lnches, and Croſſes the paral

lel Line at the lower end of it, just then for the tumbling of the top

Timber it will be 3 Foot 3 Inches, and at the height oſ 27 Foot 7 lnches,

at the little Croſs 13'. Now, for the order of the hollow Mould, the

little round piece of an Arch, in the Skegg of the Veſſel, there take off all

the Riſings, and mark them on the Riſing-staff, on one Edge, that they

may be known ſrom the other Riſings; as here, for Timber 13, take off

the hollow Riſing, which will be at I Foot to Inches, ſet it off on the

riſing Staff, at 1 Foot 10 lnches from one End, and the Uſe of it will

be in the Moulding; ſet off the height of this hollow Riſing, on the

middle Line of the Timber, when the Moulds are laid to paſs, and strike.

a Line from this Riſing, on the middle Line until it break off on the

back of the Moulds, then lay the hollow Mould to the lower part of the

Breech of the Timber, and at the half breadth of the Keel, and ſo bear

in the other End till it just touch the strait Line, made by the hollow

Riſing, and the back of the Moulds; and this mouldeth the lower Part,

or Breach of the Timber, and bringeth in the Hollow very fair: The

ſame Orders may be obſerved aſore, as abaſt, on the other ſide of the

Moulds, and marked with Letters, to be known from them abaſt. Then

for the height of your Wails, you may make a Mark at every third or

fourth Timber which you reſolve to make Frame-timbers; I ſay, you

may make a Mark at every third or fourth Timber, for the height of

the upper edge, or lower edge of the Wail, and ſo bring on the Wail fair

by thoſe Marks on the one ſide, and with a Level find the height of the

other ſide by the former.

Now I have briefly touched the Demonstration ofa Ship by Projeffion -,

I ſhall now come to an Aritbmetical Way, far ſurpaſiing any Geometrical

Demonstration, for Exactneſs.

r "fflffi _ '' CHAR
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CH A P. VII.

Arit/ameticallyſhewing [raw toframe tbeBody of a Ship

by Segments of circles; being a true Way to exa

mine t/Je Trutl: of a Bow. -'

E T AB, in the following Figure, repreſent the Length of a riſing

Line 12 Feet long, or 144 Inches, the Height of it B C, 5 Feet

or 60 Inches, to find the ſide D E, or DA, the Ra

dius of the Circle AC, whereto A D is the Semidiame- 144.

ter; multiply the ſide A B 144 Inches in itſelf, and ſo 144.

cometh 20736, which Sum divide by the ſide B C, theheight of the Riſing 60 Inches, and ſo cometh 345, ' 575

and. zg, which is abbreviated J,'-, unto this 345 3; [44 .

must be added again the' height of the Riſing, w

B C, 60, which makes 405 ';- oſ an Inch, which is the

' whole Diamcter of the Circle, the half whereof is 202 23' (

Inches ii, and ſomething more near i, therefore we will zzzgfl (345

avoid the Fraction, and account 203 Inches, or 16 Feet (SSZ

r 1 Inches, which is the length of the Sweep, or the ſide 56

DE ; and ſo in all other Sweeps given whatſoever, the

Rule is general, and holds 'true in all things: As to find the Sweep at

once, that will round any Beam, or other piece of Timber that is to be
ſwept, remembc'rct that, if it be aBeam, you are to find the Sweep but for

half of its length.
j'oExampjc'ct: As, if the Beam be 30 Feet in length, and to round one

Foot, you must work by I 5, the half length of the Beam ; and turn

1'5Fee't imxLInches, by multiplying 15 by 12X, ſo cometh 180 Inches:

emember the length of the Riſing-line, if it be to find the Sweep,

must lbe mtLltiplied,-by itſelf, or the half length of the Timber muſt

beX multiplied by itſelſ, as '80 by 18'0, ſo cometh 32400, which must

bedivided by 'La thef'rou'nding'ſcometh in the Qmtient 2700, to which

must be added the 12 again, the rounding ofthe Piece, and ſo it is 2712

the whole Diameter of the Circle, the half of this 2712 is 1356 for-the

length of the Sweep, or Semidiameter of the Circle, and ſo in-all other

Matters where tlie Sweep' is_re uired: This I read in Mr. Gzmter's

Book, where he '-callsit the hal Chord, being given, and the verſed
'ſi D Sine,
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sine, to find the Diameter and Semidiameter of the Circle thereto be

longing. Now this halſChor'd inour Work, is the'Length of the Ri

ſing-line, and the height of the riſing on the Past is 'that'in our Work,

which he repreſents by the Name of the verſed sine ; where remember

to multiply the length of the Riſing-line by itſelſ, if it be a Riſing-line,

' and divide by the height of the Riſing, and to the Quotient add again

the height of the Rifihg -, ſo have you always the whole Diameter of the

- Circle; divide it by 2, ſo have you the length of the Sweep, or Semi

cliameter of the Circle. '

Example in the Draught foregoing, Fzlgr. C.

Where the length of the Riſing-line is, from the Point E to the Point i,

32 Feet; and half the height thereof is the Line Di, xo Feet: Turn

both Sums into Inches, as 32 Feet multiplied by 12

roduceth (adding the 2 Foot, 6 Inches) 390 Inches

ength of the Riſing-linc:- Then turn the height of 390

the Riſing into Inches, as 10 Feet multiplied by 12 390

ptoduceth '20 Inches, from which 4 Inches must be ooo

ſubtracted, becauſe the dead Riſing is 4 Inches, ſo. 3510

then the Height is 116 Inches: Now multiply the 1170

length 390 Inches by itſelf, makes 152100. 152100 '

This Multiplication of the Sum 152100 must be di

vided by '16 Inches, thc'height of the Riſing, and an _

ſo cometh in the Qwtient of the Diviſion 1 31 1 Inches, egg-3- e

unto this 131'1- lnches must be added the 116 Inches, 463-44ffl

the height of the Riſing H-ge, and it maketh' 1427, UMzzu 31 1'

which is the-whole Diameter of the Circle; divide it Jxgggfi '

by 2_, to find the half of it, ſo have you in the O\uo-- un

tient 713 Inches 5 Inch for the length of the Sweep, ._ lu

which divided by -r 2, to bring it into Feet, amaketh

59 Feet 5 Inches and a half z and ſo for all other eir- 1

cular Lines whatever, when the Length is known, .}427 (713

and the rounding of them alſo known: As for the zzz'

hanging of Wails, the height of them known in the

Mid-ſhips from the Keel, ſubtracted from the height, at the Poſf, andi

that'will be the hangin of them, which is the ſame with the height of

the Riſing-line on the gest, in the Ari/bmetiml Work, and is the ſame

with the verſed Sine in Geomtry. Theſe Examples, I think, ſufficient

to ſignify the Construction of this' way of working by Sweeps. X _

[t ſhHOWCth now, that I ſhew the Manner of finding the RifingsTimber: by ſirz'tlmgefiqk alſo, '' ' - -

' P'X s To?
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To find the Riſing of the Line F E in lb: Figure-foregoing.

The Sweep being hrst found to be as before aog Inches, as the ſide

DE ſigniſieth, then there is known the ſide E G, 108 Inches; now theſe

two Sides being given, we are to find the third Side D C, ſo here is

made a right angled Triangle, two Sides thereof are given to find a third,

which to do, proceed thus: Multiply the two Sides given, by themſelves,

and ſubtract the Multiplication of the ſhortest Side, from the Multipli

cation made of the other Side, and extract the ſquare Root of the Re

mainder, ſo have you the third Side ſought.

- D

Example in 'be following Triangle,
 

  

10 Feet, or 120 Inches.

Having the Side D C, 12 Feet, which is- 144 Inches, 77-6'

and the Side A' C, 10 Feet, otherwiſe 1 20 Inches ;t to find the 576- .

Si-de D-A, multiply the Sides given into themſelves, which L4>4_X -

is called Squaring of them ; As, multiply the Side D C, 144 20736' _

Inches by 144 Inches, ſo cometh 20736 ; then multiply the me

'other 'Side A C '20 alſo by itſelf, ſo cometh in the Qm- noX

tient 14400, which must be ſubtracted from the other Mul- To, '

tiplication, as you ſee, ſo cometh the uotient 6336, from 249 '

which the 'greatest square must be extra ed, called the Ext- '7-0 '

traction of the ſquare Root, which is 7'9' Inches, and almost '4400I 3

another by the Fraction; that is, 6 Feet and very near 8' 20736

Inches. ' ' r ooXz t
. z

. --_ v ' Note, 6336
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Note, Theſe Demonstrations, this and the for- ye;

mer, are laid down by the Scale, projected far mal

Demonſtrabion, atXthe Beginning of this Book; (gave (79

' m

' 203

Another Example. 22

' < 609

So in the last Figure foregoing but one, the ooo

fide D E, zog Inches, which ſquared, or multi- 406

plied in itſelf, is 41209. X *___4lzo9

j ' 103

Thenj the other ſide GE, 108, multiplied in 108

itſelf, which is ſquar'mg of it, 11664, as you __864'

ſce- ' i ooo

.. . - _ . L_1166£
r- VVhich ſubtracted from the other MuI-ttphca

tion, as 11664 ſubtracted from 41-209, resteth 41209

.z29545, the ſquare Root extracted from it, or 11664

thefide of the greatest square that can be taken- from the Subtraction being found, isX 1 71 and i,

which '71 i, ſubtracted from 203: The length - 3

of the Sweep for one ſide resteth 31 Inches i, for '56 (08

_the riſing of the Line E F, and the like for any nen; (171

zother Riſing, ' ' 32 * -

\

34

Another Example.'

As at the Place K I, the Riſing thereof is required, the ſide DI is as'

DE, 203 lnches.

Note, The Len'gth of the Sweep being found', always is one of the

sides, in the finding the Riſing of any Timber, and is always one of the

Numbers, which when you have fqu ared, note in a piece of Paper by it

felf, where you may always ſee what it is: So that in the finding of Ri

ding, after the Sweep is found, all you have to do, is to know how rgany

cet,
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Feet, or Riches, the Timber you ſeek for is re

moved from the Beginning, or Foot of the Riſing

line, which is the ſecond Side, and in the third

Example it is it Feet, or t 32 lnches, for ſo much

K_I is from the Foot of the Line A, which ſquared

is 17424, and must be ſubtracted from the Square

made of Radius, which in the other Example is

41209, and ſo resteth 2 378 5, from which extract

the ſquare Root, and it is 154 Inches and i, which

ſubtracted from the length of the Sweep, leaveth

48 Inches 31, or 4 Feet and -} of an Inch, and

ſo much is the Riſing of the ſaid Timber. One

Example in the Draught, Fig. C. the length

of that Sweep we found heretofore to be 713

Inches, then we will ſeek to find the Riſing for

Timber 13, standing aft from the Point E, or

. foot of the Riſing-line 324. Inches, theſe are the

given Sides: Then proceed, ſquare the Semidi

ameter of the Sweep 713, it maketh 508369;

132

132

264.

 

396

132

17424

 

41209

17424

23785

to

rrz (69

ans; (r54

are, X

3'

then ſquare the distance of the Timber t 3, which is 324, and it maketh'

1'04976 ; theſe ſubtracted from the former Figures, restezh 403387, the

flluare Rootrthereof is 635 i nearest, which ſubtracted from the Radiust

713, 'resteth 77 Inches and i, or 6 Feet 5 lnches i, which with 4 Inches

Dead-riſing, is 6 Feet 9 Inches t,

ber 13 from the Keel. '

and ſo much is the riſing of the Tim

The ſquare Root being of ſuch great Uſe in Ship-building, and ſome,

tho"ingeriious Workmen, not knowing how to perform it, I have next

inſerted a Table of the ſquare Root of all Numbers to 1690000, and the

Squaresxof all Numbers'to rgoot

Zwffi
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36

is

30

49

64

81

'00

121

'44

'69

196

225

256 X

2 89

324

361

400

44'

48_4

539

276
z

67'g

729

784

84'

goe

96 1

ſoz4

108

1152

'225

'296

f369

(444

1521

16bo

1681

1764

18#9

' 1936

2025

2116

2209

2304

2401

2500'

l

ſuch.
' ſſsſil

53

54

s;

5?

 

 

 

52'

23

Feet. ' Feet.

[nt/Mr. Sgr'arn. Inch' lmrhir. Sg'uare'r.

4 3 zGor! 16' 3 5 IOZOL

4 4 2704.N '02 3 6 10404

4 s- 28691 WJ' 3 7 106'09
4 6 2916z '04 8 8 10816

4 7 3625 ld5 3 9 11025

4 8 3r36' .to6 8 to 11236

4 9 32'49' lo7 3 u '1449

4 'o 3364' '08 9 oo 11664

4 u 348r£ xog' 9 -1 1188:

5 oo ' 3600'. "0 9 2' uroo'

5 1 37z'l Ill 9 3 lzzzi _

S 2 3944 '12 9 4' 11544

s 3 3964 "3 9 s 12769
5 4 40 1 114 9 6 12996

5 5 4225 > 115 9 1 1322;

s 6 4356 "6 9 3 13456
5 7 4489" '17 9 9' 1z689

s 8 4624 "3 9 10 13924
5 -9 4761' '19 9 lt 1416;

5 lo 4900. 'so to Od [4400

5 it 5041! 121 [0 t 1464r

6 Ob 5184 '22 'o 2- 14884

6 l 5329 '23 'o 3 '5229'

6 2 5476 '24 1o 4 l5376

6 3 5625 '25 to s '5625

6 4 5776' '25 10 5 15876

6 5' 5920 127 'o 7 xsozg

6 6 6084 128 '0 3 16384

6 7 6241 '29 ſo 9 16641

6 8 6400 130 to. lo' l66oo'

6 9 6561 '31 lo tl 1716t

6 ſo 6724 '32 '1 05 17424

6 r: 6889 1zz 11 I 17689

7 00 7056 '34 it 2 '17956

7 I 7225 135 11 3 1822;

7 z 7396 '36 11 4 18496

7 3 7569 137 u 5 18769

7 4 7744 '38 u 6 19044

7 5 7921 '39 ll 7 xgzit

7 6 Sroo [40 11 3 19605

7 7 813i '41 11 -9 19081

7 3 8464 [42 ll lo' 20164

7 9 8549 '43 1 1 U 20449"

7 lO 8336 [2 zo736

7 '1 9025 '45 12 * 21025

8 OO [2 2' 21416 \

8 1 9409 14? r'z a magi

8 z\ 9694. ; 1-48 12 4. 21904

8 3 X980r '49 'iz '25 X zzzor

fir. 4 "xoboo .r'56 tz Lfl 2250"
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C H A P. VIII.

How to extract the Sgz/are Root, and compoſe the ſorþ

' going Too/e of Sguares. '

N OW then, that a square Number hath its Sides equal every way,

K as are the Sides of4 repreſented by : : Pricks. And you ſee that

every way of all the 4 Sides containeth 2, and ſo 2 times 2, make 4,

which is the ſquaring ofa Number; ſo you ſee 9 Pricks

is a Square, or 9 is a ſquare Number, whoſe Side is 3 ; * * o*

and 3. times 3 make 9, but 2 times 3 is not a ſquare Num- * ' *

ber, as you' ſee :::, being but 2 one way, and the other

way 3, that makes but 6, ſo then all the Numbers between

4 and 9, are not ſquare Numbers: By the like Reaſon, a Square made

of the next ſquare Number 4 is 16; for 4 times 4 is 16, as by the Pricks

you may 'ſee it repreſented here, every of the 4 Sides con

taining 4, make a ſquare Number of 16, and all the

Numbers that are between 9 and 16, as 2 times 4, or 3

times 4, are not Squares, but have a Fraction annexed to

them; ſo alſo any Number between 16 and 25, are not

Squares, as 4 times 5, or 2 times 5, or three times 5;

theſe are not ſquare Numbers; but 5 times 5 is a ſquare Number, and

maketh 25; where note, that to ſquare a Number, and

to extract the ſquare Root, is two different Things 3 for

when we ſay, to ſquare a Number, it is to multiply it in - * * *

itſelf, or by itſelſ; or when we ſay, or ſpeak ofa Num- - ' * '

ber ſquared, it is a Number multiplied into itſelſ; but to ' ' *

extract the ſquare Root, is to find the Side of the' Square - ' ' ' "

in a Number given, or the extracted ſquare Root is the

ſquare Root found in any given Number.

Thus you may conceive of the Squares of 6, for 6

times 6 makes 36; 7 times 7 is 49; 8 times 8 makes 64;

9 times 9 makes 81; 10 times 10 makes 100: There is

all the Squares made of the 9 Figures, expreſſed by this

little Table annexed, as against each Figure is the square

made of them, as 2 times a is 4; ſo is 4againſt 2, as you

ſee.

oPooo\1cNn-ÞwN-

m
O

3
-
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Now to extract the ſquare Root from greater Numbers, as from 144,

proceed thus, write down the Sum given as followeth, and make a (lio

tient on the Right-hand, as you ſee, and ſet Pricks '

under every other Figure, beginning at the Right

hand, and ſet Pricks towards the Left-hand, under

every other Figure, ſo in this Number 144, conſist

ing of three Figures, there is two Pricks, and ſo many Figures must the

(liotient conſist of; then begin at theLcft-hand of the Sum, End ſay,

or enquire for the greatest Square in the Figure or Figures, over the first

Prick, at the Left-hand, which, here, is but I, therefore you can take

but 1, for 1 is always the Square, or Cube of 1;

therefore write t in the (luotienn and ſubtract that 1 0

from the 1 over the Left-hand Prick, and cancel it, t4'4 (lj

nothing remaining, write a Cypher over it, as you - -

ſee, ſo you have one Figure of the Arotient, then

double your Figure found in the Wotient, as 2 times 1 is 2; write that

2 under the Figure between the next Pricks, which is the Diviſor for

the ſecond Figure; then ſay, how many times 2 can I have in 4, over

the Diviſor? I ſay 2, therefore I write 2 in the Qm- -

144 (

tient, ſaying, 2 times 2 is 4, which ſubtract from the ooo

4 over-head, 'cancel the Diviſor, and the 4 over-head, 1442

' 2 'and' write a Cypher over it, then ſquare the last Fi

gure found in the (luotieng ſaying 2 times 2 is 4, '

which ſubtract from the 4 over the Prick, and ſo resteth o, therefore

cancel the 4, and-write Cyphers over-head, fignifying that the Number

given to find the Root of, is ajust ſquare Number, the Root or Side is

I 2 ; the 'Proof hereof is by Multiplication of the Qmtient in itſelf, as 12

by 12 makes 144, which if it be the ſame with the Sum given to be ex

tracted, it is rightly done; if it do not agree, it is not true.

Example of another-Sum.

Let625 be given to find the ſquare Root of it; write down the Sum,

make a (Luotieng and ſet Pricks under every other Figure; then enquire

for the greatest square in the Figure, over the Prick, 2

at the Left-hand z I ſay 2 is the greatest Square can be 625 (2

X taken, for 3 times 3 is 9, and here the Figure is but 6; - -

ſo I write 2 in the Qiotient, and ſquare it, ſaying, 2

times 2 is 4, taken from 6, ſo resteth 2; I cancel the 2

6, and write 2 over it, as you ſee, then double the Fi- 625 (2

gure in the Antient, ſaying 2 times a is 4; this 4 is ſgzj

'1_ the
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the ſecond 'Diviſor, I write it between the two next 22

Pricks, and fixy'how many times 4 can I have in 22? e25 (25

and I find 5 times; for 5 times 4 is 20, taken from 4

22, the Figures over 4, ſo resteth 2 -, therefore I wr1te

5 in the Quotient, and ſaying, 5 times 4 make zo a 22

thcsefore I cancel the 4 Diviſor, and the 22, and write 52; (25

2 over head, then ſquare the last Figure found, 5 by 5 4.

make 25, taken from 25 over head, resteth nothing,

ſo the Number given is a ſquare Number. ' _ _

A Sum of 5476 given, to find the nearest ſquare Root in it, Wſltc

down the Sum, and make a (Dotient and prick underneath, as aforc

ſhewed; ſay, What is the greatest Square in the Fi-X

gure over the Left-hand Prick? and I find it to be 7, 5

for 7 times 7 make 49, but 8 times 8 make 64, 10 4476 (7

too much, therefore] write 7 in the Qmtient, and '

take 7 times 7, that is, 49 from 54, ſo resteth 5, which

I write over the Prick, and cancel the 5 and the 4; then I double the

Figure in the Q_uotient, which maketh 14 for the Diviſhr; I write the

first Figure of the Diviſor, if' there be more than 1

under the Figure, between the two next Pricks, and r

all the other Figures in their Places towards the Left 51

hand; then enquire how many times can 1 be taken 5476 (74

from 5, over head, and I find it may be taken four *'

times; I write therefore 4 in the Wotient, and ſay, 4 '4

times 1 is 4, from 5, ſo resteth r: [cancel the r and

5, and write I over the 5, then I ſay, 4 times 4 make 16, from 17

testeth r: I cancel the 4 Diviſor, and write r over 7, and cancel the

other 1 and the 7; then I ſquare the last Figure found,

for ſo it must be at every Prick, 4 times 4 make 16, o

which I ſubtract from the 16 over the last Prick, and no

ſo I ſee nothing remaineth: That (heweth the Sum gi- set-75 (74

ven to be a just ſquare Sum. ' '

Mr

Example of another Sum.

As if 528563 be given to find the greatest ſide of the Square therein,

I write down the Sum as followeth, and make the Qmtient, and ſet

the Pricks under every other Figure, as you ſee; and leeing there is 3

Pricks, it telleth, that there must be 3 Figures in the Quotient, then

beginning at the Figures, over the Left-hand Prick, I take the greatest

F Square
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square in 52, and I find it 7, for 7 times 7 make

49; therefore I write down 7 in the Quotient,

and ſubtract 49 from 52, ſo resteth 3, therefore

cancel the 52, and write 3 over the 2, as you ſee;

thz-n double the Quotient 7, it maketh 14, for a

new Diviſor, which write down, the first Figure

thereof under the Figure between the two next Pricks,

namely, 4 under 8, and the other Figure of the Divi

ſor one place further to the Left-hand, under the 3, as

you ſee ; then take the Diviſor t, as many times as- you can, from the

Figure 3 over head, ſo as that after the Diviſion be made, there may

be the square of the last Figure of the Qmtient, taken from the Figures

over the next Pri:k, as I can take 1 but 2 times from

2 -, therefore I write 2 in the Qmtient, and cancel the

Diviſor 1, ſaying, 2 times 1 is 2, from 3, ſo resteth.

1 : I cancel the Figure 3 alſo, and write 1- over head,

as you ſee: Then 2 times 4 is 8, from 8 over head -

resteth nothing; therefore I cancel the ſecond Figure

of the Diviſor, 4 and 8, and write a Cypher over 8,

as you ſee; then the next place being a Prick, 1 must

ſquare the last Figure found, ſaying, 2 times a, make

4, from 5; the Figure over the Prick resteth I, as

you ſee; therefore I cancel the 5, and write t over it,

as you ſee, and here is a Fraction of 101. -

Then for a new Diviſor, double the Qiotient 72, and' it: makes 144.,

which is a new Diviſor, the first Figure thereof write under the Figure

between the next Pricks, as the first 4 under 6 in the

Sum ; and the other Figures toward the Left-hand, in

the Order as you ſee: Then how many times 1 in to

over head, and I ſee I cannot take 8 times, for that:

there will not be left to take out the other Figures

from, nor for the square of the last Figure, which if

were 8 would be 64. from the Figure over the Prick,

therefore I take but 7, for, by a light Examination, I

fee that will do, therefore I write down 7 in the (Lic

tient, and proceed to the Diviſion thus, 7 timesX I is

7, from 10 over head remaineth 3, which I write

down, and cancel the 10, as you ſee; then 7 times 4

is 28, from 31 over head, ſo remaineth 3, which I

alſo write down, and cancel the 31 ; then again 7 times

I

3

228563 (7

3 '

528563 (7

14

IX

30 -

528563 (72

U'

I .

BSOL

i28$6&

1'4.

t

39!

528563 (727

144

*4

aa-r

got. '

523553(7Z7

x4+

a; X

' 4?
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4, the other Figure of th: Diviſor, is alſo 28, which

taken from 36 over head, resteth 8, which l write 133

down over 6, and ſo cancel the 36, and then the Sum For

standeth as you ſee. . 528563 (727

Then, lastly, ſquare the last Figure of the (Doti- * - '

ent, 7 times 7 make 49, taken from 83, the Figures X44

over the Prick, resteth 34, as a Fraction, and the Sum 14

is finiſhed: But in regard here is a Fraction, by that

it tells you that the Sum given was no ſquare Num- X333

ber; and the greatest Square therein is 727: the Proof 3928

is by Multiplication adding in the Fraction thus, 727 528763 (727

multiplied by 727, make 528529, then adding the ' * ' *

Fraction of 34 maketh it 528563, the just Sum given. in:

But ſome'may object, and ſay, that this is a very me

tedious way of Work, and will take up a great deal

of Time : It is true, it is more Labour than Demon- r33 (3

stration, but the Truth of it might very well plead for But? (4.

Patience to work it; but it is not neceſſary you per- HSM? (727

form all the Parts by it, that is in every Particular as * - -

the exact hanging of the Wail at every Timber, but 144

it may ſuffice at every third or fourth Timber, to find 14:

the hanging of the Wails, only the Riſings alow, afore

and abaſt, I would work to every Timber there.

But to make it more brief, in the foregoing Table of Squares, the'

Numbers are contrived to the ſame purpoſe, to avoid the tedious Ex

traction of the Root, and only uſe Addition and Subtraction, being but

avery little Difference between the finding the Rifings by this Table,

and by the Draught ; for in this kind of Arit/ametital Work, it mattcF

eth not, whether there be any Draught drawn at all, or no, if the Builder

only note in his Book the length by the Keel, and the breadth at the Bea m,

the Rake of the Stem, Rake of the Post, depth of the Water to ſail in,

depth of the Hold, height of the Wails abaft, aſore at the Mid-ſhips, and

all the remarkable Things to be noted, he may be able to build a Veſſel,

and never draw a Draught at all, and yet affirm his Work to be abſolute

ly true according to Art, and a great deal more exact than by Draught.

The Uſe of the Table follows.

Fz CHAR:
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A C H A P. IX.

T/Je Deſcription and Uſe of the Table of SQUA R Es.

O ſave the Practitioner the Labour of extracting Roots, for here

they are ready done to thy Hand on purpoſe, and all the Uſe
of Aritbmelctic/c required is only Subtraction, as Example in the Figure

of the Sweep foregoing, being. 203 lnches, as you ſaw it found

before, which is, lſay, always one ſide of the Triangle, made of the'

Side DI, then knowing the length of OI, 132 lnches, which is the

distance of the Point, of which the Riſings is ſought at; ſeek in the

Tables, under the Title of Inches, at the head of the Tables, for 132,

you will find it i'n the first Page, and in the third Column towards the

Left-hand, and the twenty-ſecond Line ; and right-against it, in the ſame

Line under the next Title of Squarer, you have 1 7424, the Square made

of 132, which ſubtract from the Square made of 203, which is 41209,

which is found in the ſecond Page of the Tables, in the ſixth Column,

and the third Line: So reſteth 23785; ſeek the Number nearest to

it in the Table, under the Title of square, which you will find in the

ſecond Page, fourth Line, you find not just the ſame Number, for

instead of 23785, you find 23716, too little by 59, and the Root'

anſwering thereto in the ſame Line, under the Title of Imbu, towards

the Left-hand, is 154; now if you take the next Square lower to

the Left-hand, fifth Line, it is 24025, 2 50 too much, ſo you may ſee

it is nearer to the fourth Line, becauſe there it was too little but by 59,

and it will be 1',- of an Inch leſs than the Number of Inches belonging

to the fifth Line, and about i of an lnch more than the Numbers in

the fourth Line: So that you ſee it is anſwered, the third Side D O is

154, and i of an Inch, which ſubtracted from the whole Sweep 203,

leaveth 48 31 Inches for the Riſing, ſo you have no need of Extraction

of the Roots by theſe Tables, it is already done to your hand.

in the Head, is to ſhew you how many Feet and Inches of the Foot any

\ Number of Inches is; as here the Number 2'03 lnches fought, and found

in the Tables, in the ſecond Page, and third Line, just against it, in the

ſame' Line, between that and the square-r, is 16 1 l : shewing that

it is 16 Feet and I 1 Inches; or if the square were given, as 41209, ſound

 

at

The Co

lumn that is between the Inches and the Sguarer, and written Feet, Inches '
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at the ſecond Page and third Line, and the ſixth Column, you have 16

Feet 11 Inches, and if you ſeek for it in IncheJ, in the fourth Column

and ſame Line, you have 203 Inches. Thus it is very ready to reduce

Inches into Feet Meaſure, or Feet into Inches.

X Another Example.

In the ſame Figure, to find the Riſing at the Point F, the Sweep be

ing 203 Inches, as before is ſaid, is always one Side, throughout the

whole Work of the ſame Riſing-line whoſe Square is 41209, as is found

in the ſecond Page, the third Line; the other ſide from ' -

the Point AF, is 9 Feet, or 108 Inches, whoſe Square 41 2o9

is I 1664, found in the first Page and 'the twenty-eighth I 1664.

Line; now ſubtract the Square made of the ſide AF, X

11664, from the Square of the ſide D E, ſo remaineth 29545

2 54'5- '

9Seek in the Table of Square: for that Number, and I find in the ſecond

Page, and twenty-ſecond Line, the third Column, 29584, the nearest

Number to it, yet it isa little to much, near the i of an Inch; and to

ward the Left-hand in the ſame Line, the next Column under the Title

Feet, Inches, you find 14 4, ſignifying that to be 14 Feet 4 Inches:

 

And in one Column more to the Left-hand, and the ſame Line, you ſee

under the Title of Inches 172, over the Head you ti

tled Inches, which must be ſubtracted from 203 Inches, wi

ſo remaincth 31 Inches for the Riſing of FE, which is 17

2 Foot 7 Inches, as in the first Page of the Table, and a

in the thirty-first Line. X

Theſe few Example-r, I think, may be ſufficient to ſhew the Uſe of

the foregoing Tables of the Squares, the Benefit whereof may be very

great, for ſuch as ſhall make uſe of the ſame. If any deſire the find

ing of the Fractions of theſe Squares, when he findeth nothis just Frq

gures in the Sguares, let him do thus, ſubtract the Figures under his

Number from the Figures above his Number, the Remainder ſhall be

the Denominator; then from theſe Figures given, ſubtract the Remain-X

der from the next Square: leſs, the Remainder ſhall be the Numerator to

that Fraction. ' A

As for Example; in the foregoing Figures, after Subtraction, there

remains 29545; the nearest agreeing in the Tables, is 29584; the next

leſſer ſquare Number in the Table is 29241, which is more a great deal

too little, than the other is too great; then ſubtract the leſſer ſquare Num

ber 29241, from 2958-4, and ſo resteth 343, which must be the Denor

- . nominator,
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' nomina'tor: then again from the true Number given

 

29545 ſubtract the next leſſer iquare Number in the 29584

Table 29241, and ſo there resterh after Subtraction 29243

304, which is the Numerator to the Fraction, and must -- 1.

be thus written fit: So then the Number belonging 343

to 29584, is 17' Inches, and 35, parts of one lnch,

which being abbreviated, is ſomething more than i of an Inch, and not

full gof one Inch.

Thus, he that pleaſeth, may find the riſing of any Timber, or nar

rowing of any Place by theſe Tables and the help of Subrraction, exactly

to any Circle whatſoever; but it may ſuffice, that a Man, going to his

Tables, may ſee which square his Figures have greatest Affinity with,

and may estimate the Difference near enough, without ſeeking for the

Fraction, which will eaſily be known by Practice.

 

CHAP. X.

Shewing how to hang a Riſing-line hy ſeveral Sweeps,

to make it rourza'er aft.-ward, than at the beginning

of the ſame. X

F any be deſirous to have a Riſing-line rounder aſtward than it is at

the fore-part of it, they must proceed thus: First, work by the

Sweep that they would have first, then begin again, and find the other
Sweep that they wouldcthave the roundest: An Example of this will make

it more plain, as in the following Figure will appear.

< Let D E repreſent the length of a Riſing-line E I, the height thereof

8 Feet on the after-end thereof: First, I find the Sweep that ſweepeth

it, by multiplying 20 Feet the length, which is 240 Inches: For if you

look in the Tables, under the Title of Feethlnches, for 20 Feet, you will

ſee in the next Column toward'the Left-hand, 240, over head is written

Inches, ſignifying, that in zoFeet is 240 lnches, and just against it, and

in the ſame'Line, towards the Right-hand, under the Title of Sguares,

you will ſee written 57600, ſignifying, that the square of 240 is 57600,

theſe Numbers you will find in the ſecond Page of the Tables, and the

fortieth Line, the fourth, fifth and ſixth Columns. ' X h

' \ T is
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_ 'This hunted Number 57600, made by the Multi

plication of D E 240 Inches, must be divided by the o '

height of the Riſing-line affigned E I 8 Feet, or 96 30

Inches, fo 'emaineth in the Qlotient 600, to which zzzoo (6oo

must be added the height of the Riſing, as is aſore gaze -

taught, and they make 696, which is the Diameter of 39

the whole Circle; the-half thereof is 348 Inches, which

is 29 Feet, as you may ſee by dividing it by 12; or elſe, if you turn

to the Tables, andſeck under the Title of Inches for 348, you will ſee

in the firm: Line, toward the Left-hand, 29 Feet, which you will find

in the third Page, and the forty-eighth Line, the first and ſecond 'Co

lumn, then I work by that Sweep to -Z- of the length of the Riſing-line,

or 12 Feet of the ſame; at the Point C it is repteſented, at which Point

I ſeek the Riſing CB, I alſo ſeek in the Tables for the Square made of

144, and I find in the first Page, forty-fourth Line, at the ſeventh Co

lumn, and towards the Right-hand under the Title of Square-5, 207 36,

which is the Square made of 144: Then I ſeek for the Square made of

the Sweep, or the Side AB, 348 Inches, and I find it

in the Tables to be 121104, from this 121104 I ſub- 121104

tract the other Square, made of the Side D C 144, be- 20736

ing 207 36, and there remaineth 100368, whoſe Root -

I find in the Tables, in the third Page, and the ſeven- 100368

teenth Line, and the third Column, 100489, which is

too much by near 121 ; but the other Number afore it, being much more

too little, the Number anſwering hereunto is 316- Inches, and near i,

which ſubtracted from 348, the whole Side leaveth 31 Inches i, or 2 Feet

7 Inches i for the Riſing at the Point C: Now to make a rounder Sweep

aſtward, or at the other end of the Line, as from B to P, which runneth

higher up, or. roundeth more from I to F; here will be ſomething

more of Trouble to find the Sweep that will exactly touch the two Points

aſſigned, as Band F. Now the way will be thus:

Let B and F be the two Points to which the Sweep is confined to

 

A touch ; draw a strait Line from B to F, and ſo you have a right-angle

Triangle made of the Sides B H, the length of the Line to be ſwept by

- the ſecond Sweep; and the Side H F; the height of the ſame; together

with the ſubtending Side B F: Then a Line drawn from the middle of

the Side B F, perpendicular or ſquare, to the ſame Line B F, and ex

tended till it touch the Side DA, the Place where it toucheth ſhall be

the Center of the ſame Sweep: As is the Line G H, paſſing through'the

middle of the Side B F, at the Point O. Which to find arithmetically,

'' X ' proceed

_\
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.'K

proceed thus: Find first the length of the Side B F, as is before taught,

having two Sides of a right-angled Triangle given, to find the third Side,

which will be 134 2 Inches; the halſ is 67 Inches i from B to O; then

iſ a Perpendicular be let fall from O to the Line B H, it will cut that

Baſe-line B [I alſo in halves, in the Point P, making B P equal to PH,

and each 48 Inches. Then again, the Side O H will be (in this Example)

equal to the Side BO, but in other Caſes it may not ſo ſall out: So then

theſe two Sides being known, O H, 67 H Inches, and PH 48 lnches,

with the Side K H, 240 lnches; you may find G H by the Rule of Three,

ſaying, if PH 48 give OH 67 i Inches, what will KH 240 lnches

give.

A

,. E

D 12 Feet, or 144 Inches. C 20 Feet, or 240 Inches.

 

240
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240 a:

67 'Fat-4

A ----* 4/41 .

Il' 48 give 67'Z-, what will 240? 1680 Smite (335

' 1440 4888'

16080

If you multiply the two last Numbers together, and' divide by the first

Number, you will have in the Antient 33 5, for the Side G H.

Ihere neglected the 2 Inch in this Multiplication, for the i Inch

ſhould have been multiplied into the 240, by adding to 16080, rzo, the

half of'24o, and it maketh 16200, which divided by 48, maketh 337

5 Inches for G H ; ſo then theſe two Sides KH 240, and

GH 337 Þ being found, find the Side GK thus; look in 113569

the Table of Square-s for the Square made of GH 337, and 57600

it will be I 13569, from which ſubtract the Square of KH -_-

240, being 57600, there resteth 55969, that Number 55969

ſought for in the Tables, and the nearest Number to it, is

56069, and the Root of it 237 is the Side GK, to which add the Riſing

CB, or KD, that is 31 i Inches added to 237,

maketh 268 i Inches, or 22 Feet 4 Inches ; 237

ſhewing, that at 22 Feet 4. Inches, from the 31 i

Point D, towards G, will be the Point where -

the Center of the rounder Circle ought to 268 i

stand: Then again, you have GK 237, and

KB 144., to find GB, being the longer Side, you must add the Squares

made of the other two Sides together, and the Square Root of thoſe two

Sums ſhall be the longest Side GB, that is, the

Square of GK 237 is 56069, and the Square of KB 56069

144. is 20736; theſe being added together is 76805, 20736

whoſe Square Root nearest is 277 Inches, or 23 Feet -----

1 Inch for G B the ſecond Sweep. The ſame Order 76805

you may obſerve to round your Sweep, as often 'as

you pleaſe. ' '

Note, That when you ſeek for any Number in the Tables, take heed

that you mind the Number of Figures you ſeek for, to agree in Num

ber with thoſe that direct you to ſeek for them.

G At
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As for Example; in the other Figures abovementioned, 55969, they

are in Number 5, by their Places, as you ſee', then repairing to the

Table, I find 559504; but telling the Figures, I ſee they are in Num

ber 6, but ſhould be but 5: Therefore this Number, repreſented in the

fifth Page, and the forty-eighth Line, and the last Column, is not the

Place I ſeek for; then I turn toward the Beginning of the Table, 'till l

ſee that the Columns of square: contain but 5 Figures, and there ſeek

the nearest Number agreeing to 5 5969; and in the ſecond Page, thirty

leventh Line, ſixth Column, Ifind 56069, the nearest agreeing to it,

which is the Place anſwering to the other directory Figures.

Note alſo, That the Example of finding the Sweep aforegoing, is laid

down by a ſmall Scale of the Draught, by which you may try it ſot' your

X better Directions.

And in that Table you may ſee, that any farther than 70 Feet, being

the End of the fifth Column, ſixth Page, l have not mentioned the Feet

and Inches belonging to the Number of Inches, but have left it out, as

being of little Uſe any farther; becauſe that will reach far enough for the

length of any Riſing-line of any Ship whatever. Iſ any be deſirous to

convert any of the following Numbers into Inches, he may do it by di

viding by 12.

Thus, I think, I have ſpoken enough to the Ingenious, concerning

the ſingular Uſe of the Tables, or of this way of working by Segments or

Circles.

 

C H A P. XI.

Concerning Meaſuring of Ships.

Ultiply the length of the Keel into the breadth of the Ship, at

the broadest Place, taken from Out-ſide to Out-ſide, and the

Product of that by the half breadth, this ſecond

 

 

Product of the Multiplication divide by 94. for King's 60

Tunnage, or IOO for Merchants Tunnage; and ac- 20

cording to that Diviſion, the Qiotient thereof is ſo [zoo

many Tuns: As ſuppoſe in the former Draught, be- 10

ing in length 60 Feet, and being multiplied by 20, 1200

the breadth produce 1200, and rzoo again multi

1 plied
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plied by to, the half breadth produceth I-zooo, if you divide by lOO '

you need' do no more than cut' off the two last Figures toward the

Right-hand; which ſhall be the Anſwer, and rendreth the Ship [or

be t-zo Tuns, but if you divide the Sum 12000 by 9'4, you will have

127 z of a Tun very near: But this cannot be the true Ability of the

Ship to carry or lift, becauſe two Ships, by this Rule of equal Breadth

and Length, ſhall be of equal Burden, notwithstanding the Fulneſs or

Sharpneſs of thoſe Veſſels, which maydiffer them very much; or

one Ship may have more Timber than the 'other in her Building, and

ſo ſhall carry leſs than the other: But the true way of Meaſure must

be by meaſuring the Body and Bulk of the Ship under Water; for if

one Ship be longer in the Floor than another of the ſame breadth and

length, ſhe ſhall be more in Burden than the other; as a Flemzſb

Ship ſhall carry more than a French or Italian Veſſel of the ſame

length and breadth: Therefore, I lay, the Meaſure of a Ship is known

by meaſuring her, as a piece of Timber may be meaſured of the ſame

Form, to the draught'of the Water affigned her, the weight of the ſame

Body of the ſame Water that the Ship ſwimmeth in, ſhall be the exact

Weight of the Ship, and all Things therein; Loading, Rigging,

Victuals, included-therein: Then if the Ship be meaſured to her light

Mark, as ſhe will ſwim at being launched, the weight of ſo much Water

being taken or ſubtracted from the weight of the Water when ſhe is

laden, the Reſidue ſhall be the Weight that must load her, or her

Ability of carrying, called her Burden: By this Means you may

know the Weight of the Ship light,' and what ſhe will carry to every

Foot of Water aſſigned her, which can be done by no general Rules

in Aritbmetic, becauſe of their greater Irregularity, according to the

differing Forms of Ships; you may, if you pleaſe, first meaſure the

Content of the Keel and Post, Stcm and Rudder, of all that is without

t the Plank, and under the Water-line, and note it by itſelſ; then mea

ſure the Body ofthc Ship in the Midſhips, by multiplying of the depth

of the Water-line, and the breadth; then you may find the Content of

the Want by the circular part of the Ship under Water, being narrowed

downward, and ſubtract this from the whole content of the Body found

by the depth of the Water-line and breadth of the Ship, and this ſhall

be the ſolid content of that part of the Ship, I mean in ſolid foot Mea

ſure of 1728 Inches to the Foot: Then proceed to the fore-part or the

after'part of the Ship, and to 3 or 4. Timbers more, find the mean

breadth at the narrowing aloft at the Water-line, and allow at the Floor

and the mean Depth, and meaſure that piece of the Ship; as I told

G 2 you
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you of the middle part of the Ship, and ſo meaſure the whole Ship by'

pieces, and add them together; and ſo' many Feet as it maketh, ſo many'

Feet of Water ſhall be the Weight of the ſaid Ship; and the Reaſon may

be conſidered thus: There is a Ponderoſity in the Water, but there is a

grearer in the Air; and there is a Ponderoſity of the Water itſelſ, but

not ſo muchX as of other Things more ſolid, as in Iron ; ſuppoſe a Gun,

or an Anchor of lron,- it finketh in the Water, but yet it is not ſo

heavy in the \Vater,'as in the Air, by the weight of ſo much Water as

ſhall make 'ar Body equal to 'the Solidity of the Gun, or an An'chotu'X in

magnitude; which Weight ſubtracted from the weight of the Iron

weighed in the Air, and ſo much must be the weight of it in the

Water.

Again, Iſa Body be lighter in weight than Water of_t_he;_ſame Big
neſs, it hath an Ability of lifting in the Water, and can lift octr carry ſo

much as is that Difference : As a piece of Cork, or Wood of Fit-trees,

being lighter than Water, it ſwimmeth on the face of the Water, and re-X

fuſeth to be depreſſed, without more Weight added to it.

Thusa Ship, being a concave Body, is made capable of lifting ac

cording to the greatneſs' or ſmallneſs of this Concavity, reſpect being had

to.the greatneſs- of thezTimber put into it, or the Nature of it, all which

maketh a- Ship ſwim deeper or lighter in the Water.

I have proved by the Thame: Water, that freſh Water is lighter than

ſalt Water ;' ſo then ſalt Water being heavier than freſh, caufizth thataa

Ship ſwimmeth deepe: in. the freſh Water than in ſalt. '

But inX' the buildinggof all Ships, there is, or ought to be, a just Pro

portiqn Luled betzweenthe Length by 'the Keel, the Breadth by the Beam,

and the Depthin the. Hold, as alſo for the Rake ſore and aft, &Ft. only;

with-this conſideration, as to what Uſe or Trade the Ship is intendedX

ſot;' ſome for Burden rather than Sailing, as Colliers, &a. and others:

chiezfl'y for Sailing,as Gallies, and the like: But as gauging or meaſuring,

a- Ship, may'properly be ſaid to belong to Ships whoſe Burden is the chief.

Thingzenqnired after, and as' the Dimenſlons of all Ships as to length,

breadth,ſidepth_in the Hold, rake fore and aft, &it. do not bear the ſame

l'roportion' to one-another, there ought, in the gauging or meaſuring, to

be Regard had to the' depth in the Hold, as well as to the length and

breadth; and ; therefore, both by. Reaſon and my own Experience, I ap

prove of'theſollpwingRule. . X

3 \

How
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How to'Gaarge a Ship.

lt is'' certain, that if a Ship is gauged by only the Length of the Keel,

from the Heel tothe Fore-foot, as the length of the Ship, all the Rake

fore and atft is left ; but to prevent this Error, Ships- built for Burden al

low } of the breadth for the Rake fore and aft, 'therefore the half of that,

whichr is threetenths of the' Breadth, added to the length of' the-Keel, or

ſubtracted from the whole length'of the Ship from Stem to Stem, re'

duces the Ship to very near a regular Solid, whoſe three Dimenſto'ns be

ing multiplied together (as in other regular Solids) gives the ſolid Con

tent, which divided by 93, the Qgotient is the Tunnage of the Ship ſo

meaſured, \ -- 13.' X

To' illustrate theſe Rules? the better, I ſhall propoſe a- Ship ' the fals

lowing; Dimenfions. ' ' ' z' : ' z, 5 ' '' '

Feet ' Inches

 
Length by the Keel --_-- 82 ' oo

'Whole Length, Rake and all -- - 98 oo

conſequently the Rake fore and aft 16 oo
 

Breadth at the Beam. . z' . i . -'X--'----- vztnzfl rM 

Dupth in the Hold ., r; 1' nmgzxb

Length by the Keel --_- --- , ' ' oo

Half Rake foreand aft-add ---- ---- 8 oo

 

Sum -- 90 Qo

Multiply the Breadth in Feet in Decimals -- 26 * 5

 

 

 

By the Length ---- 90

Product -- 23 85

Multiply by the depth in Feet ----u 12

' Divide (always) by ----ſi- 93) 28620 (307

' 720

69

The Burden is 307 Turns and 3? or Yf, or about three Qlarter's ofa Tun;

' A
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As to the Tunnage of Colliers Ships, it is allowed that every Keel of

Coals is 20 Tun, and therefore a Ship of 400 Tuns Burden will-carry

20 Keels of Coals, (ſpeaking of the Keels of Newmstle) and every Keel

.at Newcastle makes out 16 Chaldron at London. And as the Ships of

Burden in the Coal-Trade reckon by Scores of Chaldrons, a Ship of 400

Tun, or 20 Keels of Coals, makes out 16 Score (as the Billingſgate

Phraſe is) or 320 Chaldron of Coals. '

It would ſeem that if we take first the ſolid Concavity oſa Ship (if the

Term may be allowed) and then take the Solidity of a Chaldron of Coals,

both in Feet, Inches, or any other known Meaſure, the former divided

by the latter, the Quotient would be the Chaldrons that that Ship would

' oontain;X and in this Caſe my Curioſity has led me to the following exact

Calculation, both as to the Coal-buſhel and the Coal-ſatt, which is a

quarter of a Chaldron; which Experiment I made aboard of a Collier,

when unloading in the Pool, and found the Dimenſions of a Coal-Buſhel

and Fatt, and' conſequently the ſolid Content of a Chaldron of Coals, as

 

 

 

r follows:

Inches

Mnn'Diameter of the Coal Buſhel -_ 19 . 5

the Cane, or Heap above the top --- 7 . 7

Cubical'Win the Heap -- 766 . 8

Cubical Inches in the Buſhel within ---- 2326 . 5

In all ---- 3093 . 3

Multiplied by 36, the Buſhels in a Chaldron --- 36

Gives Inches in a Coal Chaldron ll '358 . 8
 

Which divided by 1728 is Cubical Feet 64, and 767 Inches.

' But meaſuring alſo a Coal Fatt, of which ſour makes a Chaldron, I

found aboard of a Collier when unloading, as above, the Dimenſions and

Content of a Fatt of Coals, as follows:

Mean
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' Inches

Mean Diameter in Inches and Decimals --- 44 . o

Depth --- 12 _ 3

Height of the Heap -- _- -- 18 . o

Content of the Conical Heap --- --- 9126 . o

Content of the Fatt within ------ -- 18710 .

- In all -- 27836

Which multiplied by 4, the Fatts in a Chaldron 4

The Product is the Cubical Inches in a Chaldron of
111344

of Coals, viz. . -

Which divided by 1728, gives 64. Feet, and 752 Inches, differing

but 15 Cubical Inches, from the former. A r' .' '

But this one thing is to be ſaid, That altho' the Buſhel and the Coal

Fatt do ſo nearly agree, yet this Rule is not to be depended upon in large

Ships; for where there is a great Bulk of Coals, as in a'Ship of three or

four Hundred Tun, the Weight of the uppermost preſſeth the undermost

ſo cloſe, that as far as I could estimate in a Ship of above twenty Keels

of Coals, which makes about ſixteen Score at London, the lowefiz-coals

are ſo preſſed by the uppermost, that a Chaldron, or 64 EeetJpqured

into the Ship, will not contain above 54 Feet, or little more, 'when ſo

preſſed together. \ "Act
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S A Y

X X ._ For Proportioning the X

R I G G I N G.

' - ZH E Center of the Masts Places is general in all 3 Masts Ships.

I Wherefore having laid down two Figures of Ships by direct Di

mentions, and fitted a Scale ſor them, the Centers of the Masts

for all other Ships may fi-om thence be found. For as the Proportion of

'any ship's Length is to theſe, Xſo are the Centers of the Masts Place one

to another, and may be ſet-off from the Stem or Stem-Post upon either

the Gun-deck, or deep Load Mark-line. X

Having deſcribed the Place of each Mast's standing, I ſhall, in the

next Place, ſhew how the Length and Bigneſs of every Mast is ſound,

tho' from a Custom ſo very different, that 'tis almost impoſſible to make

it general.

E S

MAINM AST.

The Main-mast is the first Mover, whoſe Proportion is always found

from ſome Part of the Ship, either Length, Breadth, Depth, or Bulk

of the Body, and from thence the Dimenſions of all the other Masts and

Yards are taken.

X But to ſhew a little the different Methods made uſe of in this matter;

ſome will have it, that the Breadth and Depth of the Ship being added

together, and multiplied by 3, and divided by 5, will give the Length

of the Main-mast in Yards. Others again will take in the Length of the

Keel for a Member to find the Proportion of this Mast; which cannot

be methodical, ſince two Ships may be of equal Length upwards, or

equal in Bulk, and their Keels differ to Feet. N

OW
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\ Now 'tis my Opinion, that the Length at the Lower Gun-deck ought

to be one principal Part in this caſe, becauſe it is to be very near the

Place of Bearing, and where the Body is divided between two Elements.

'Tis alſo near the Place where the Sails are managed; for the Yards, if

nd the Mast, ought to be longer or ſhorter, according to the ship's

Length at that Seat. The extreme Breadth of the Ship ought to be ano

ther Part, ſince the broader any Ship is, the more ſhe will reſist the Me

dium, and the more Sail will be requiſite'to drive her. The Depth

ſhould alſo be taken in, being almost of the ſame Nature as the Breadth.

To apply this therefore, I take the Length of the Gun-deck, the main

Breadth, and Depth in Hold, and add them together, and take the Half

for the Length of the Main-mast in Feet, only ſubtracting the Depth of

the Main-step out ofthe Depth in Hold, which Depth of the Main-step

I allow to be 3 of the Depth in Hold, w'z.

 

 

 

 

. Feet. In.

Length on the Lower Gun-deck from the Inſide of the _

Rabbets ._ __ _ _- i 150 - 0
Breadth from the Outſide ofthe Plank ---_ 40 : o

Depth in Hold X16 : o, Take out 2 Feet, 8 In. remains 13 : 4

F.L 2 : 8 ' Feet. In.

6)16 2-8 3)ior-8 33 : to? 203 : 4.

Ti-u 13 :4 12 ( [IOI :- 8

Length of this ship's Main-mast in Yards is 33 Yards, 10 Inches F.

The Length of the Main-mast being conſidered, the next Thing re

quiſite, is to make her Diameter in the biggest Place ſuitable to it, or the

Streſs it will bear. Which Proportion is alſo various, not only from the

' Bulk and Uneaſineſs of the Ship, but alſo from the Difference there is in

the Strength of the Timber, and Nature of the Soil from which it is pro

duced. f

Let us ſuppoſe then three ſorts of Trees, one of Riga, another of Got

tcnþurgb, and a third of New England. A Mast of 9 Inches Diameter,

of Gattenburgb Growth, would be equal to one of ro Inches and half of

Rz'ga Growth, and thoſe two of ſuch a Bigneſs will be equal to a New

England Tree of 12 Inches Diameter. Not but that there may be a vast:

Difference between the Trees of each Country's Growth, not only from

the Years they have stood, but alſo from the Soil where they grew.

It must be obſerved, that for every Yard in Length of a Main-mail:

for a Ship of the largest Size, there is an Inch allowed for theDiameter;

for a middle-ſized Ship 5 or 15: of an Inch a and for a ſmall one T or 2 of
' ' e X H an
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an Inch. ' And this is alſo, in ſome meaſure, to be allowed according to

the security the ſaid Masts have by the Rigging.

FORE-MAST, TOP-MASTS.

The Fore-mast-ought to be 18 or 3 of the Main-mast, the Fore-top.'

mast Y of the Fore-must ; and ſo the Main-top-mast to the Main-mast.

MA lN-YARD, FORE-YARD, TOP-SAlL-YARDS, 6995.

The Main-yard is g of the Main-mast, the Fore-yard s of the Main

yard, Top-ſail Yards 3 of the Main-yards reſpectively, the Top-gallant

Yards z the Top-ſail Yards, and the Top-gallant-masts e of the Top

masts, or ſomething ſhorter.

BOWSPRIT, &it.

The Bowſprit ſhould be -;' of the Main-mail: for Length, or i of the

Fore-mast for ſmall Ships *, and for Bigneſs, let it be 33, or more, of the

Main-malt. The Sprit-ſail Top-must is i of the Fore-top-mast for

Length, allowing i of an Inch in Diameter to every Yard in Length for

the ſmallest of theſe Masts or Yards, and not exceeding one Inch forthe

biggest.

'MIzoN-MAsT.

' The Mizon-mast ought to be (in ſuch a Ship as the Figure repreſents)

He of the Main-mast, allowing Y of an Inch Diameter for every Yard in

Length. And this Length for the Mizon-mast is when it steps in the

Hold, but if upon the Lower Gun-deck, then the e of the Main-mast

will be ſufficienr.- But in a ſmall Ship g of the Length of the Main-mail:

will do for the Mizon-mast, if it steps in the Hold.

MIZON-TOP-MAST.

The Mizon-top-mast is e of the Mizon-mast stept in Hold, allow'ing

j of an Inch for Bigneſs to a Yard in Length. '

MizoN-vA-Rn, C-Fc.

The Mizon-yard' is as long as the Fore-yard, allowingX -;- an Inch in

Bigneſs for a Yard i-n Length ; Mizon-top-ſail Yard 3 of the Mizon-yard,

allowing z of an I'nch for Bigneſs. The Croſs-jack. Yard is ſomething

longer than the Main-top-ſail Yard, allowing to every Yard in Length

';- an Inch in Diameter. The Sprit-ſail Yard is Z Of the Fore-Yard, and

Sprit-._ſail Top-fail Yard Y the Sprit-ſail Yard. It
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' 'I't was'the Opinion of a very good Mast-maker, to take the Length

of the Lower-Gun-deck, 'and the extreme Breadth, and adding them to

rgether, to take half that for the Length of the Main-must in Feet, oiz.

Length on the Deck from Rabbet to Rabbet ---- 150

Breadth extreme
 

_ 40

LA) m. Ft.

3 31 Z 2

2

This Mast, according to Custom, is 32 Yards*

Therefore between this Calculation and the aforeſaid, may every three
ct'masted ship's Main-mast be proportioned.

Having briefly deſcribed the Dimenſions of the Masts and Yards pro

per for any Ship, I ſhall proceed to ſhew what Rigging is neceſſary to

ſecure them, and Engines to perform the Services requiſite to be done on

'board the Ship, as alſo the Pulleys of a leſſer Denomination to traverſe

the Sails, and bend them to the Wind. ' '

In order to this, I might divide the Rigging into three Parts, for a

better Explanation of it, but ſhall content myſelf with making two Fi

gures to ſhew every Rope with as much Clearn'eſs 'as poſſible; and ſhall

alſo ſo interchangeably place the Rigging in' each Figure, that what is

upon one Mast, and not upon the other, must be ſu poſed to be wanting

on the Mast to make the Rigging compleatly per ect, which is done,

that the Sight of one pa'rt of the Rigging may not hinder or embaraſs that

of the other. ' ' ' X '

' In the 'triple Diviſion above-meniioned, the first part being th'e grand

Engines, as Pendants of the Tackles, Run'ners, and Tackle-falls fitted

with Blocks and Shivers for facilitating the Purchace, ſerves to regulate

many other Parts, as the Yards, Top-masts, Anchors, Boars, all ſorts
of Stores and Proviſions, and alſo 'td ſet tort the Standing Rigg'ing. ſi

' The Second Part is the Stay'sz Shrowds, ' and Back-stays, the grand

security of the Masts, for which Reaſon they ought to be, as near as poſ

ſible, placed in a circular Poſition, ' that the security may equally affect

the St'rain. r X X

' The Third-Part is to the ſmaller Pulleys, made uſe 'of to trim the Sails

to the Wind, which Rop'es ought to be placed with as much Advantage.

C

to the PXu'rchaſe as poſſible, that th'e Ang the Rope makes at the Pulley

may be as obtufi: as'poſſibl'e, and that they may come one ciear'of. and

r ' ' H 2' . ther,
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ther, and be brought down or conveyed from PulleY to Pulley to the

Decks of the Ship, where they may be conveniently haled and fastened,

which is term'd belay'd.

But I ſhall proceed to ſhew in the Figures, how all this may be per

formed with as much.Clearneſs as poſſible.

Fzlgure A.

'A is the Main, Mean, or Middle

Mast. '

B. the Fore-mast. ' -

C. 'the Bowſprit.

D. the Sprit-ſail Yard.

E. the Sprit-ſailTop-ſail Yard.

F. the Sprit-ſail Top-must.

G. the Jack-staff.

H* the Fore-yard.

I. Fore'top-ſail Y'ard.

K. the Fore-top-mast.

L. Fore-top-gallant Yard.

JW. F'ore-top-gallant Mast.

N. Fore-top-gallant Stump.

O. the Main Yard.

P. the Main-top-ſail Yard.

2, the Main-top Mast.

R. Main-top-gallant Yard.

S. Main-top-gallant Mast.

T. Main-top-gallant Stump.

U. the Mizon Maſ'c.-

W. the Mizon Yard.

X. Croſs-jack Yard.

T. Mizon-top-ſail Yard.

Z. Mizen-top Mast.

I. Mizon Flagstaff.

2. the Enfign Staff.

Go towards the Bowſhrit.

RI c 01 N c.

3. Sprit-ſail Top-ſailLiſts:

 
4. Sprit-ſail Trufle-trees and Croſs;

trees.

. Fore-top-gallant Stay. X

. A Crane-line, as a Back stay ſot'

the Sprit-ſail Top- must. I

the Fore-top-mast Stay.

Sprit-ſail Liſts.

Sprit-ſail Braces.

10. A; Bob-stay to ſieady the Bow

ſprit against the Strain of the

Fore-stay.

x1. the Gammoning of the Bow

ſprit, being fastened to the Knee

of the Head, and the grand Se'

curity the Bow-ſprit hath. '

12. the ship's Cable, as if at an

Anchor.

13. the Fore-stay.

14. Fore-lifts to keep the Yard ho'

rizontal, or dir'ectly._ level each

way. -

15. the Fore-top-ſail Liſts.

16. Fore-top-gallant Liſts. '

17. the Fore-runner, and the ſingle

Part above it, is the Pendant of

C\U'I

7.

8.

9.

the Fore-runner and Tackle, the \

first Piece of Rigging that is

placed over the Mast.

b i. the Foretackle Fall.

18. the Pendant of the Fore-topz'

mast Tackle.
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g i. the Fore-top-tackle Fall.

fz'. the Block.

19. the Main-stay.

20. the Guy ofthe Winding-tackle.

2 r. the Guy of the Garnet.

the Garnet-fall, a Tackle much

in uſe, to hoist in all the Stores

' and Proviſions.

23. the Winding Tackle' Fall,

which is put up on purpoſe to

get the Guns in and out.

24. the Main Lifts.

25. Main-top-ſail Lifts. The Top

ſail Lifts are uſed as Top-gallant

Sheets. '

26. the Main-top-gallant Lifts.

27. the Main-tOp-mast 'Shrowds*

28. the Main Shrowds and the

Croſs-lines, called Ratlins,' ſerv

ing as Steps to go into the Main

top.

29. the Main Swifter, a Part of the

Shrowds, but not ratlin'd.

30. the Mizon Stay.

31. Mizon Top-fail Sheets.

32. Croſs-jack Lifts.

33. Mizon Top-fail Lifts.

34.. Mizon Top-mast Stay.

t' i. the Boat-rope, made fast to the

Boat to tow her a-stern.

a'- i. the Gueſs-rope, which is alſo

made fast to the Boat to keep her

directly in the Wake of the Ship.

Go back to the Main-most.

5. the Lanyards oftheMain Shrowds

reeved through dead Eyes of

Wood, the lower of which are

iron-bound, called chain-plates.

36. the Puttock Shrowds, binding

 5 3

the main Shrowds and Top-mast

Shrowds together. '

37. The Main Top.

38. the Main Cap.

39. the Main Truſie-trees and Croſs

trees. Obſerve that every lower

Mast has a Round Top for the'

Conveniency of furling the Top

ſail, and ſpreading the Shrowds. -

Alſo the Bow-ſprit in this Size

has a Top, and all' bigger ſized

Ships, but none leſs. Likewiſie

all Masts have Truſle-trees,Croſs- >

trees, and Caps, being to ſcarph a

the Masts one to another.

Goforward to 'be Fare-must;

L. i. the Sheet Anchor.

k. i. the best Bower Anchor, hung -£

up with the Shank-painter Chain z

_ at one End, and the Cat-block at '

the Otheh' Which Cat isth'e 'part '

that hales the Aneþor-out of the

Water, when the 'Capston canz

heave itXno-farther, the Cable be

ing bended to this Anchor, and i

going into the Hawſe-hole. '

4r. the Fore Jeers that hoist 'the

Yard up.

40. the Sprit-ſail'Top-ſail Braces. '

35. A Crow-foot at the Mizon

Peek, as much for Ornament, as

to keep the Mizon Yard at a

constant Angle.

p

42. Horſes for the Yards; a Con: -

veniency for Men to tread on, in 2

going out to furl the Sails.

43. The XMain and Fore Top-fail z:

Shcets. -



34 ._ The Compleat SHtPw-RtG'Hrr.

_"r

I come now to the ſecond 'Figure, in which I ſhall ſet down the Runſi

- ning Rigging, without taking notice ofthe Masts, Yards, and Standing

Rigging, 'which I ſhall refer to the former Section land -Index. Note

alſo, that I have not drawn the Yards to their extreme Lengths in this

'Figure, for the more clearly ſhewing the Sails.

Figure B.

A is the Fore-fail. The upper Part is called the Head of theSail,

the Extremes of which are the Ears, made fast to the 'Yard with Lines

called Ear-rings. The lower Part e, is called the 'Foot of the Sail, the

Extremes oF which b, is called the Clew, where the Sheets and Tacks

are made fast, haled up with Ropes called Garnets.

27. Clew-garnets. Obſerve, that in haling up this Sail, the Glew-lines

are the first Movers, haling up not only the Weight of the Sail, but the

Sheets and Tacks, and Blocks belonging thereto.

a. is the Leech of the Sail, where are Ropes on the other ſide, called

Leech-lines, 26.

The Middle Part orBody of the Sail is termed the Bunt, from its ſwel

ling out, and the Ropes that hale it are called Bunt-lines, 25. X

a. i. are the Bow-lines, oppoſite to which are the Braces b. i. which

two Ropes trim the Sail, and ſet-it to the Wind.

29. The Pendants of the Braces.

2. The Fore-ſhcets, and 3. the Fore-tacks, which two Ropes ſet the

lower part ofthe Sail, as the Braces do the upper part, and Bow-lines

the middle part. This Sail is tack'd down to the Head of the Ship, if

there be any; otherwiſe there is a Piece fitted for that purpoſe, as a

Prow, by ſome called a Bumpkin.

And this may ſuffice to deſcribe the Sails, ſince the Parts of all square

Sails are called by the ſame Names.

.B is the Fore-top-ſail braced back,X which is done either in traverſing

or tacking the Ship', or otherwiſe to stop her way, termed Lying-by. '

a. and b. are Reeves to take up part of the Sail, as the Wind riſes, and

it becomes dangerous either for the Sides of the Ship, or the Masts to

carry the Top-fail a-trip; ' and if it ſhould be lowered without being

reefed, it will not stand ſharp to the Wind, but bag, and be oppoſed to

the Motion of the Ship. And ſince theſe Sails taper, and the upper part

is no ſquarer than the Topſail Yard, and the lower part fitted to th'e

Main.
u
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Main-yards; it ſhould be obſerved in allowing for the Yard-arm, that .

the Top-ſail Yard be ſo much longer than the general 'Allowance,X as the

Difference is-between the Length of the Sail at the Head, or upper Part,

and the Length at the lower Reef b, and that Allowance ſhould be put

into the Yard-arm without the Cleats, for the Conveniency of reefing the

Sail. Theſe Yard-arms may be without the Cleat, for- every Inch the

Yard is in Diameter in the middle part,'.or Slings, 2 Inches in Length.

The lower part of all Top-ſails are ſpread by the Main-yards, there

being Blocks provided for that Purpoſe, called Top-fail ſheet Blocks, 30.

the Top-fail Sheets being reeved there, and brought through another

Block near the Slings of the Yard, and ſo handed down to the Decks,

where they are reeved through Knight-heads, and ſo haled home, and'r.

belayed about the Knight-heads, or Top'ſail-ſheet Bits. '

4. Fore-top-ſail Braces. ' 31. Fore-top-ſailBunt-lines.

5. Fore-top-ſail Bow-lines. 32. Fore-top-ſail Leech-lines.

' It may be alſo obſerved, that the Extremes of every Sail are bound?

with a Rope called a Bolt-rope.

C. is the Fore-top-gallant Sail. d. are the Sheets ofthe Fore-top-gal-'

lant Sail, and Fore-top-ſail Lifts.

This Sail imitates a Signal for ſpying an Enemy,' when they ſay the, '

Top-gallant Sheets are fiown.

6. the Fore-top-gallant Bow-lines.

7. the Braces. '

Obſerve that every Rope is conveyed down to the Deck from one stay_3.

to another, and ſo to the Masts, and there Perpendicularly lower'd, hav

ing Conveniencies provided in the Hull of the Ship, both to haul and

belay every Rope;

E. is the Main-ſail, neither furled, ſet, nor ſpread; but as 'tis often

termed, hauled up in the Brails, in order either to furl or to ſhorten the

Sails.

lo.- Main Braces.

11. Bow-lines. 33. Main Bunt-lines.

12. Main-tack. 34. Leech-lines.

G. is the Main-top-ſail ſet-to the Wind.

&Main-top Bow-lines.- 37. Leech-lines.

9. Braces. 45* Claw-lines.

36. Bunt-lines.

H. Main-top-gallant SaiL. . 14. Do. Bow-linesa-z

715. Main-top-gallent Braces. 46. Clew-lines. a

I, the Mizon haled up in the Brails.

I 3. Main Sheets.

39''
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19. are the Main Brails. l

' 20. the Peek Brails. Obſerve, that the upper End of the Mizon is

Balllledstthe Mizon- peck ; and when a Mizon is reefed, 'tis called a Mizon

a a . '

10. the Mizon Sheet. 47. Mizon Bow-lines.

48. Mizon Tack.

K. the Mizon-top-ſail, where may be obſerved a Reeſ, not ſo much

out of Neccffity, as to practiſe Youth.

16. Mizomtop-ſail Braces. 49. Clew-lines. X

17. Croſs-jack Braces. 21. Poop Lanthoms to carry

18. Mizomtop-ſail Bow-lines. Lights.

Go to [be Main-most.

22. The Swiſter. Go to (be Fore-most.

25. A Breast Back-stay. 37. The Backstays.

35. A Crow-ſoot to ſave the Top- 38. A Meſſenger to keep the Top

' ſail, when 'tis handed, or taken ſail Haul-yard clear of the Fore

1n. to .
23. Top-fail Haul-yard Runner. \ P Go lo the Bow-ſþrit.

24. Haul-yard Fall, or Haul- D. The Sprit-ſail furled.

yard. L. The Sprit-ſai] Top-ſail ſurled.

The Lines that are drawn croſs the Yards, are called Rope-bands 5

they make fast the Sail to the Yard, and Gaſkets fur] them.

There are other Sails called Stay-ſails, uſed on almost every Stay; as,

the Main Stay-ſail, Main-top-mast Stay-ſail, Fore-top-mast Stay-ſail,

Mizon Stay-ſail, and ſometimes onthe Mizon-top-mast Stay, and Top

gallant Stay. And ſuch Sails are very uſeful, if the Ship goes any thing

from the Wind, that is, when the Sails are constantly full, and not ſhi

'veting.

' 'There-is another Sail called a Fly'ing Gib, a Sail> of good Service to'

draw the Ship forward, but very prejudicial to the Wear oſ the Ship ſor
ward. X ' i

'Tis uſedwith aBoom, or ſmall Mast, extended at the Extremes of

the Bow'ſprit. - X r -

' There are alſo Sails called Steering Sails, made'uſe of at the Extremes

of the Main Yards and Top-ſail Yards, very beneficial when the Ship

goes before the Wind or Varter'ing, otherwiſe they are uſeleſs.

I am of Opinion, that the Length of thegreatest part of any Ship's

Rigging cannot-well'be expreſſed with more Exactneſs than in the Fi

gures here annexed. And 'as for thoſe other Parts whoſe proper Lengths

tie-pot appearin this ſingle View, as-Sta'ys, --Shrowds, Ca'c. a little Aſſist

' ance
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rance from able and experienced Boatſwains and Riggers will be able to

compleat theſe Figures, and make them univerſal for giving the exact

Length of every Piece of Rigging in any Ship. And the Charge of ſuch

Figures will be very inconſiderable to the Rope that may be ſaved in

making them.

I ſhall now proceed to draw a general Proportion for Rigging any

Three Mast Ship. '

 

A General Proportion flvr the R I GIqfaTHREE-MAST SHIP. -

For the BOWSPRIT.

Orſes Length $ of theX Bowſprit.

H 'Circumference, s of the Diameter oſ Do.'

Dead Eyes for 'D9. twice the Diameter of the Circumference of

the Horſe.

Lanyard for Do. Length, 'iof the Horſe. Circumference, i the

Horſe's* ' X

Straps for Do. equal in Bigneſs to the Horſe, and e of the Length.

Gammonings, Circumference, 3,- of the Diameter of the Bowſprir, and

'6 times 'its Length. '

Wooldings, e theBigneſs of the Gammoning, and z of the Length.

Bob-stay, T of the Length of the Bowſprit. _

Sheets for the Sprit-ſail Cabled, Circumference, 21, Of the Diameter of

' the Sprit-ſail Yard.

Length, 7 timesas long as that Yard.

Two round Blocks, 4 times the Length of the Circumference of the

Sheet. '

Pendants Cabled, 17'- of the Sheets for Bigneſs, and T'z of the Length.

Hallyards, equal in Bigneſs to the Sheets, and z;' the Length.

Lifts, equal in Bigneſs to the Pendants, and T of the Length of the

Sheets. -

seizing to the Bowſprit, '? of the Bigneſs of the Lifts, and i of the

Length. . I ' ' " Standing
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Standing Liſts, equal in Bi'gneſs to the Horſe: of the Bowſpflt; and
alſo in Length. i -

Lanyards, equal i'n Bigriefi to the Seizing's, and half the Length.

Straps, i ofX the Bigneſs of the Standing Lifts, and f of the Length.

Braces, A ofthe Lifts, and half as much longer.

' Pendants, i bigger than th'e- Bruces, and 71, of the Length.

Slings, twice as big in Circumference as the Braces; and r, of ilie

Length. 7

seizing and Rackin s, T'z of the Slings. and twice as long.
Horſes for the Ya'rdzs, Cii'cti'riifei-'enſice 2, of the Diat'iieter oſif the Yard,

Length 2 of the Yard.

Lanyards, 5 of the Ho'rſes in Bigneſs, and z of the Length.

Clew-lines, Circumference, 31, of the Diameter of the Spirit-fail Yard,

and 4 times the Length of the Yard._

Bunt-lines, T of the Clew-lines in Bigneſs, and z of the Length.

Reeſ-lines, half the Circumference of the Bunt-lines, and five times the

Length of the Yard.

And after ſuch a Method may every individual Part of the Rigging

be proportioned and calculated. Tho' I cannot deny but it will be very"

troubleſome, and therefore I 'ſhall 'endeavour to abbre'viate it, and' make

i't'ſomet'hin'g eaſier. In th'e proſecutio'n of which, I ſhall obſerve this

Method, only particularly to proportion the material Ropes, and bring
al1 Lanyards, 'Penda'nts, Seiizi'ngs, St'ra'ps for Blocks, Ratling's, Worm

ings, i Runners of _Tackles, andTackle-falls, into a general Proportion asX

to 'their 'Bigne'ſs, ' ſhewing ſome Reaſons why it ſhould be ſo.

The UIZ: 'of a Lanyard being to unite two other Parts together, as Staysi and Shrowds, and ſeveral other es that are very large, and cannot be

that 4 ſuch Parts are equal to one Part of the great Rope; tho' it is 'uſual

ſo well joined or 'knit together, ot er'w'iſe than by the Help of ſmaller

Ropes : I have obſerved it 'to b'e almost general, that the Lanya'rd is -;*

the Circumference of the Ropes they ſecure, ſo that they are i as strong -,

to have 6 Parts applied as Lanyards to every Roper that they ſo ſecure ;

and yet 've'ry'dften the Lanyard-is broke, and very ſeldom 'the Shrowd;

Which must certainly be owing to the moving of the Ship, when the

Shrowd's 'on one ſide being stretched by the Weight ofthe Mast, the other

ſide gainsXLength, b'y which the Lanya'rds grow ſlack, and by a ſudden

J'irk 'are frett'ed 'against the Wood in which they are reeved, and ſo broke.

For otherwiſe, in _a regular Strain, the 6 Parts of the Lanyards Of i the:

'Circtimſerenceofj'the Rope they ſecure, must hold longest. WH A

cre
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Wherefore, ſince 6 Parts of a Lanyard of z the Circumference will be

ſufficient to hold any ſuch Rope, there may be a general Proportion

drawn, that where the Size of any Lanyard is required leſs in Proportion

to the Rope they ſo ſecure, as in Stays, and ſeveral other Ropes, there

the Number of Turns will make up the Lanyard equal in Strength to the

6 Parts of thoſe which are half the Circumference of the Rope. And for

the Space between, allow for every Inch the Dead Eye is in Diameter,

3 Inches and X;'; between each Dead Eye. And this is for Thwart-ſhips;

but Fore and Aft they need not be ſo much, but in a cubical Proportion

between the Length and Breadth of the Ship. For the Property in this

Part is no other ways to be conſidered than from the Motion of the Ship;

ſince the ſhorter the Space, the better for the Lanyard, but the worſe for
the Great Rope. ' ' ct '

The Seizings may be j of the Rope they ſeize, allowing ſuch a Nlu,m- _

berof Turns, as may be equal to double the Weight of a Cubeor Die

ſquare, made by each reſpective Rope ſo ſeized. ' '

Straps of Blocks are generally in two Parts, and ſometimes in ſour,

which ought to be equal in Strength to the Folds of the Tackle-fall, "or

any other' Rope. And ſince 4 Parts of any Rope of 6 Inches Circum

ference, are near equal to 2 Parts of a Rope alike in Goodneſs, of 48 Inches

and % in Circumference ;' thoſe 'two Parts 'will be ſuitable for a Strap to X

a Block that is uſed with 4 Folds, as a Tackle-fall, or any other running'

Rope. From whence may ariſe 'a general 'Proportion for strapping every

Block in a Ship, as to Bigneſs ; but for the Length, they are practically

allowed to be three times the Length of the Block, or ſomething more,

it being altogether unreaſo'nable to confine 'theWorkman or Rigger to an

Inch of Rope. [But it ought to be obſerved, that ſuch a Lengthwill do,

when the Blocjgis only ſeized with an Eye z for if Blocks la're'to be put

over a Yard, or the like, 'the Property'will be altered. '

Pendants ; their Circumference may be conſidered from the preceding

Rule of Strapping Blocks; but'the Length is various, according to their
Uſe- X ' ' . X_

Ratlings are i of the Shrowds; Wormings s of the Rope.

Pendants of the Main and Fore-mast ought toxbe as big as the Shrowds,
ſince they purchaſe a great Weight of Boars and Anchors. ' ct A

The Runners are H of the Pendants, and Tackle3falls% theCircum
ference' of thelPentdants. ' ' ' ' i X '

But before I proceed any farther, I ſhall ſet down a few Abbreviations,
toctcontract a little the remaining Part, obſerving that all _,Rop'e is ſized as

to its Bigneſs by' the _Circumference, which in every Article ſhall be first

mentioned. ' ' ' I 2 . _Cir:
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Cir. Circumference.

Di. . Diameter.

Le. ſigmfict Length.

Do. The ſame.

Far the SPRIT-SAIL ToP-M AsT.

\Hrowds, Cir. f of the Di. of the Spritctſiail Top-mast in the Cap. Le.

T of the Top-mast's Length.

Pendants of Back-stays, or Crane-line, as ſome call it, as big as the

Shrowds, and Y of the Length. > '

Falls ofthe Pendants, % the Pendanr, and 6 times as long.

Tie ofthe Hallyards, as big as the Shrowds.

' Hallyards, i ofthe Tie, and 3 times as long as the Top-mast. Le.

ofthe Tie 3 of the Hall-yards.

Lifts, as big as the Hall-yards, and twice as long.

Braces,'% of the Lifts, and twice as long.

Pcndants of Braces, as big as the Lifts, and T'z of the Le. ofthe Brace.

PArrcl-rope, as big as the Pendants of the Brace; and for every Inch

the Mast is through in the Cap, allow 2 Feet for the Le. of the Parrel- z

rope.

Glew-lines, as big as the Lifts, and 5 times as long as the Hallyards.

For the FORE-MAST.

Endants of the Tackles, XCir. Z of the Di. of the Fore-mast in the

Partners, and for every Inch in Circumference allow one Fathom

for Length.

Runners of the Tackle, H of the Pendant, and 4 times the Length.

Tackle-falls, } the Pendants, and 9 times the Length.

Shrowds, Cir. as big as the Pendants, and 11, of the Le. of the Fore

mast. '

' Lanyards as before, Ratlings Do. Wormings Do.

Cat-harping Legs and Falls equal in Bigneſs, being i of the Shrowds.

Le. twice that ofthe Fore-yard.

Fore-stays, Cir. % the Di. ofthe Fore-mast, and 5 of the Length.

Lanyard zlo ofthe stay, by reaſon this Lanyard's Strength is made up

by the Number of Tur'ns extraordinary. ' ' I'

' 2 t
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It may alſo be obſerved, that the Le. ofthe Lanyard for the Stay, to -

the Le. of each Lanyard for the Shrowd is as 2 to r.

Wormirg as aforeſaid.

Collar of the Stay, 12e in Bigneſs to the Stay, and i ofthe Length.

Woolding of the Mast, for every Inch the Mast is in Di. at the Parte

ners allow s for the Cir. of the Woolding; and for theLe. allow 8 times '

the Le. of the Mast.

Crow-feet for the Top, as big as the Ratling, and as long as the Catw

harpings; Tackle' for Do; equal in Bigneſs, and iof the Length.

Jeers, 2 of the Shrowds, and 6 times the Le. of the Yard.

Laſhers for the Yards, as big as the Lanyards of the Shrowds, and .

twice as long as the Stay.

Tackles for Boars, as big as the Woolding, and % aslong as the Falls >

of the Runner.

Lifts, % the Shrowds for Bigneſs, and 4 times as long as the Fore-malt. .

Straps for the Cap, as big as the Lifts, and as long as the Collar of the

Stay.

Braces, as big as the Lifts, and as long within fie Parts.

Pendants as big as the Braces, and 7', as long; which may be a genea.

ral Rule for the Length of the Pendants of the Braces.

ParreLropes, Cir. g of the Di. of the Mast in the Partners- And for -

every Inch the Mast is there, allow 3 Feet for Length.

Nave-line, as big as the Cnt-harpings, and as long.

Racking and Seizing for the Parrel, of the Newe-line, and -;= of the .

' Length.

Horſes for the Yard worn Rope, -,9z of the Jeers for Bigneſs, and i?

of the Yard for Length.

Lanyards, F as big, and half as long.

Puddening for the Yard, as big as the Jeers, and 1 2 Cir. of the Yard

in the Slings.

Fore-ſheets, as big as the Jeers, and 5 times the Length of the Forc

mast.

Stoppers, as big as the Fore-ſheets, and in of the Length.

Lanyards, as big as the Worming of the Shrowds, and -;- ofthe Length .

- of the Stoppers.

Fore-tacks, as big as the Sheets, but taper'd, and % as long.

Bow-lines, as big as the Braces, and s of the Length.

Laſhers, gofthe Bow-lines, 'and Þ of the Length. -

Bow-line Bridles, as big as the Bow-lines, and Jz of the Le. r

Clcw-garnets, as big asthe Braces, and as long. '

Bunc
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Bunt-lines, 31 of the Clew-garnets, and as long as the Jeer'.

Leech-lines, as big as the Bunt-lines, and halt as long.

Reef-lines, z the Leech-lines, and 4. times the Le. of the Yard.

Rope-hands and Ear-rings, i of the Leech-lines, and 7 times as long

as the Yard. ' - .

For the FORE TOP-MAST.

Hrowds, Cir. i of the Di. of the Top-mast, and H of the Length;

Lanyards as aforeſaid, Ratlings Do. ' A

Pendants of the Top-rope, as big as the Fore-ſhrowds, and as long as

the Fore_yard.

Falls of the Top-rope, fi, of the Pendant, and 5 times as long as the

Fore Top-mast.

Pendants of Bnrton-tackles, Cir. i of the Di. of the Top-mast, and 3',

of the Length.

Button-falls, z of the endants, and 7 times the Length.

Puttock-ſhrowds, as big as the Top-rope Fall, and i of the Le. all to--

gether.

Standing Back-stay, as big as the Shrowds, and 3, of the Le. of Fore- '

mafl; and Fore Top-mast put together: Each Of them Standing Back-7

stays.

Lanyards as aforeſaid. '

Stays, Cir. 31, of the Di. of the Fore Top-must', and as long as. the

'Back-stays. '
Lanyards, asaſoreſaid. i

Runner, as big as the Stay, and twice as long as the Fore Top-malt.

Top-ſail Hall-yards, 3 of the Runner, and twice the Length, and Y the

Length of the Top-must more.

lifts, as big as the Hallyards,_and 4 times the Le. of the Stay.

Beckets upon theflap, as zbig asthe Lifts, and i thejLe. of thezPendants

of the Burton.

Slings, worn Rope, as bigas the Puttock-ſhtonds, andfi times as long

as Xthe Beckets.

Parrel Rope, Cir. i of the Di. of the Top-mast in the Sap. And for

Le. allow 3 Feet fore-very Inch the Top-mast is gin the Cap.

Racking, i of. the Parte] Rope, and t longer- '

Horſe: for the Yard, WQrn'Rope, as big-as slit-Patre] Rope, Land is

of the Le. tofztheY-ard for Length.

Top-fail Sheets, Cir. 3 ofthe-Di. oftheFoxc Ytatrdinzthezslzings, and

twice the Le. of the Fore Yard each; ' " Span



'He Cfimpſedf w ſſ''wSpan wem, } oſthesheet, and þ of the Length. X X '

La'ſhers, as big as the Raeking, and is as long as the Lanyard of the

Stay.

Bow-lines, Cir. i' of the Fore' Bow-lines, and as long as the Top-fixil

Hallyards. - *

Bridles, as big as the Bow-lines, and'X of the Length.

X Clew-lin'es, as big as the Top-fail Hallyards, and 8 times the Le. of

the Fore Top-mail', and lz' its Length.  

Bunt-lines, as big as the Bow-lines, and % as long as the Clew-lines.

Tye, as big as the Glew-lines, and Q as long as the

Bow-line Bridles. X

Fall, 31 of the Tye, and i of the Le. of the Bow

X lines.

Leech-lines, as big as the 'Bunt-li'n'es, and as long as the Reef-tackle

-Fall.

Braces, as big as the Clew-lines, and i of the Length.

Pendants'o'f Braces, as big as the Braces, and fi, of the Length.

Stay-ſail Stay, worn 3 of the Stay, and -} of the Length.

Oringl'es worn, as big as the Lanyards, and i the Le. of the Falſe

stay together. - X

Lanyards, 2 df the Sta'y, and a;.- the Length.

s Hall-yards, 'as 'big as 'the Reef-tackle Fall, and 3 times the Le. of the

- tay. '

Sheet, as big as 'the Hallyards, and z of the Length.

Tack, 5 bigger than Xthe Sheets, and fl' of the Length.

Reef-lines, Y as big as the Sheet of the Stay-ſail, and '6 times as long

as the Fore To'p-ſail Yard. '

Rope-hands and Ear-rings, i' bigger than'the Reef-lines, and 1',- longer'

together.

Reef-tackle

For the ToP-GALLANT MAs'jr.

Hrowds, Cir. 4;- of the Di. of the-Mast, and fi of the Mast's Length.

Lanyards, as aforeſaid.

Puttock Shrowds, as big as the Top-gallant Shrowds, and 5 of the

Length.

Stay, 31 of the Bigneſs o'f the Shrowds, and twice as long as the Fore

Top-ma . '

Tye of the Hall-yards, as big as the Shrowds, and 2 of the Le. of one

Shrowd. ' '
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Hallyards, i of the Tye, and as long as the Fore Mast, Top Mast,

1'I'op-gallant Mast, and Stump of'Do. put together in their extreme

Lengths. '

Liſts, Þ the Shrowds, and Y of the Hallyards Length together.

Braces, as big as the Lifts, and 3 times the Le. of the Stay.

Pendants, as big as the Braces, and T'T of the Length.

Parrel Rope, as big as the Pendants. Le. 2 Feet and % for every

TInch the Top-gallant Mast is in the Cap.

Bow-lines, as big as the Braces, and i ofthe Length.

-Bridles, as big as the Bow-lines, and i ofthe Length.

'zClew-lines, as big as theH'allyards, and as long as the Braces.

For-flye MAIN MAs'T.

Endants of the Tackles, Cir. 25; of the Di. of the Main Mast in the

' Partners. Le. Y the Length of the MastX

Runners, t? of the Pendants, and as long as the Fore Runners.

Tackle-falls, 53 of the Pendants, and 8 times the-Length. -

2Pendant of the Garnet, i of the Runners of the Tackle, and ii oſ'the

Length. ' X

Guy of the Garnet T- of the Pendant, and T of the Length.

-Garnet Fall, as big as the Main Tackle Fall, and Þ the Le.

Shrowds, as big as the Pendants, and Z of the Le. of the Main Mast.

Lanyards, as aforeſaid. Ratling Do. Worming D'.

Cat-harping Legs and Falls, twice as big as the Worming, and twice

as long as the-Main Yard. X
Stays, Cir. % the Di. of the XMast, and i? of the Mast's 'Length*

fLanyard, A forBigneſs of the Stay, and F of the Length.

Laſher to the Foremast, % the Lanyard, and -} of the Length.

Worming, 2 ofthe Stay, and 5 times as long.

Collar, % of the Stay for Bigneſs, and 36 of the Length.

VVoolding of the Mast, for every Inch the Mast is in Di. at the Part

ners, 'allow 3 of an Inch for the Cir. of the Rope, and 9 times the Le.

ofthe Main Mast for Length. r A

Crow-ſoot for the Top, as big as the Worming, and as long as the

Cat-harpings. -

Tackle for Do. equal in Bigneſs, and 15 of the Length. X

Jcers, H of the Shrowds, and 8 times the Le. of each Shrowd, ſo that

each 'Jeer is 4 times the Length of each Shrowd.

Laſhers to the Yard, 3, of the Jeers, and 5; of the Le. ofone Jee-r. ' '

. Tackles
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Tackles for the Boats, -i of the Main Tackle, and as long as the Gar

net. '

Liſts, as big as the Main-tackle Falls, and twice as long as the Mam

mast and Yard put together, with F of the Le. of the Main Yard added

to them.

Strap for the Cap', as big as the Lanyards of the Shrowds, and five

times as long as the Cap.

Braces, ; of the Lifts, and 5 times the Le. of the Main Yard.

Pendants, as big as the Braces, and He ofthe Length.

Parrel-rope, Cir. L of the Di. of the Mast. And for every Inch the

Mast is, allow 3 Feet for Length, as aforeſaid.

Nave-line, z of the Cat-harpings, or of equal Size and Le.

Racking and Seizing, a of the Parrel, and 2 as long again.

Horſes for the Yard, worn Rope, 79? of the Jeers, and fi of the Le.

of the Main Yard. X A

Lanyard, e the Horſe, and 2 of the Length.

Puddening to the Yard, as big as the Jeers, worn Rope, and Iz Cir.

of the Yard in the Slings.

Sheet Cabled, as big as the Runners of the main Tackle, and 3,

longer than the Braces.

Stoppers, z oſ the Sheets, and fi of the Length.

Lanyards, i the Nave-line, and Y of the Stoppers for Le.

Tacks taper'd, as big as the Shrowds, and } the Le. of the Braces.

Luff-tackles, He, of the Tack, and z of the Length.

Bow-lines, as big as the Lifts, and i, longer than the Tacks.

Bridles, 1; of the Bow-lines, and e of the Length.

Tackle, g of the Bridles, and of equal Length.

CIew-garnets, 61 of the Braces, and 31 of the Length.

Bunt-lines, f of the Clew-garnets, and % as longagain.

Leech-lines, as big as the Bunt-lines, and % as long.

Stay-ſail Stay, i of the Main-ſtay, and % of the Length.
Lanyard, as aforeſaid. ct

Cringles worn, si of the Stay, and as long as the Lanyards together.

Hallyards, a the Stay, and twice as long.

Sheet, si of the Stay, and i of the Length.

Tack, 37 of the Stay, and e the Le. of' the Sheet.

Steering-ſail Hallyards, as big as the Stay-ſail Tack, and 3 times the

Le. of the Main-mast, 7', the Le. added unto it.

Sheet, fi of the Hallyards, and a the Length.

Tack, as big as the Hallyards, and e the Length.

K Reef'
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Reef-litles, i of the Leech-lines, and 4 times the Le. Of the Main

Yard, and

Rope-bands and Ear-rings, as big as the Reef-lines, and jz as much

longer, tak-en altogether.

For the MAlN ToP-MAsT;

Hrowds, Cir. fit, ofthe Di. of the Top-mast in the Cap, and H of'

' the Le. ofthe Top-mast.

Lanyards, as before. X X

Ratling, 5 of the Shrowds, and H for Le. of all the Shrowds.

Pendant of the Top-rope, Cir. 25; of the Di. of the Top-malt. For

Le. t? of the Le. ofthe Main Mast.

Top-rope Fall, 4;- ofthe Pendant, and 3 times the Length.

Pendants of Buttons, 5 of the Shrowds, and e as long as the Pendant'

of the Top-rope.

Fall, 2 ofthe Pendant, and 6 times as long;

Puttock Shrowds, 3 of the Top-mast'Shrowds, and f of the Length.

Standing Back-stays, as big as the Shrowds, and 3, of the Main-mast'

and Main Top-mast put together for oneof them.

Lanyards, as aforeſaid.

Stay Cabled, as big as the Shrowds, and Z'of the Le. of the Main-f

rnast and Main Top-mast put together.

Runners of the Top-fail Hallyards, Cir. '} the Di. of the Top-fail

Yard, and twice as long as the Main Top-mast.

Hallyal'ds, 7? of the Runner, and twice the Length, with the Length;

of the Main Top-mastadded to it.

Lifts, z the Runner, and 8 times the Le. of the Main Top-fail Yard.

Beckets- at the Cap, as big as' the Lifts, and 6 times the Le. of the'

Cap.

Braces, as big as the Liſts, and-tibi the Length.

Penda-nts as big as the'Braces, and He of the Length.

Beckets about the Mizon Mast, as big as the Main Top-fail Hallyards, X'

and as long as the Beckets at the Main Top-mast Cap.

Slings, worn Rope, as big'as the Mizon Beckets, and 4 times the Le.

Parrel Rope, Cir. z£of the Di. of the Top-mast in the Cap ;. and for

Le. allow 3 Feet to an Inch, as aforeſaid.

Racking; one fourth of the Parrel, and as long as the Slings.

Horſes for the Yard, worn, as big as the Parrel-Rope, andiz of the

Yard for Length. X

2 Sheets
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Sheets, 'Cir. half the Di. of the Top-fail Yard, and $ of the'Le. of the

Braces.

Span, worn Rope, half the Sheets, and 3, ofthe Length.

Laſhers, i of the Ratling, and 3 longer than the Le. of the Span.

Bow-lines, as big as the Hallyards, and if of the Length. *

Bridles, as big as the Bow-lines, and A of the Length.

Clew-lines, as big as the Bow-lines, and 8 times as long as the Main

Top mast, and half as long.

Bunt-lines z of the Clew-lines, and half as long.

Leech-lines, as big as the Bunt-lines, and [17 of the Length.

Reef-tackle Tyes, as big as the Braces, and as long as the Pendants of

the Braces.

Fall, z of the Tye, and 3 times as long.

Stay-ſail Stay, worn, % of the Stay, and z- of the Length.

Lanyards, as aforeſaid.

Cringles, worn, 1; of the Stay, and as long as the Lanyards together.

Hallyards, as big as the Reef-tackle Fall, and twice as long as the Stay.

Sheet, as big as the Hallyards, and z of the Le.

Tack, as big as the Leech-lines, and i of the Lanyard.

Steering-ſail Hallyards, as big as the stay-fail Stay, and 4 times as

long as the Main Top-mast, and i- of the Le. of the Top-mail: added

to lt.

Sheet, T of the Hallyards, and one ſeventh of the Le.

Tack, as big as the Sheet, and one fourth ofthe Le.

Reef-lines, half as big as the Leech-lines, and 4 times the Le. of the

Main Top-fail Yard, with one third of the Length added unto it.

Rope-hands and Ear-rings, as big as the Reef-lines, and half longer,

put together.

F07" the MAlN TOP-GALLANT MAST.

Hrowds, gof the Top-mast Shrouds, and i? of the Top-gallant

Mast's Length.

Lanyards, as before.

Puttock Shrowds, as big as the Top-gallant Shrowds, and one third

of the Length.

Stay, i of the Shrowds, and twice the Le. of' the Top-mast, and one

eighth of the Le.

I Tye of the Hallyards, as big as the Shrowds, and one ſixth of the

'- Le. of the Stay.

K 2 Hall:
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Hallyards, ls of the Tie, and twice as long as the Main Maff.

Liſrs, as big as the Hallyards, and 3 of the Stays Le. together.

Bſ'.lC:*S, Y of the Lifts, and 3 times the Le.

Pendants, as big as the Braces, and TXT of the Le.

Parrel-rope, as big as the Pendants, allowing 2 Feet in Le. for every

'Inch the Top-gallant Mast is in the Cap.

Bow-lines, as big as the Lifts, and the Le. of the Braces.

' Britlles, as big as the Bow-lines, and one twelfth of the Le. _

Clew-lines, as big as the Bow-lines, and twice as long as the Hallyards

For the MIZON MAST.

Hrowds, Cir. age of the Di. of the Mizon Mast in the Partners.X

Le. i of the Mast, if it steps in the Hold, and 3 if on the lower

D:Ck.

Lanyards, as before. Ratling Do.

- Pendants, g'of the Shrowds. Le. z of one Shrowd.

Fall, 3 of the Pendants, and 7 times the Le.

'Stay, as big as the Shrowds, and as long as the Mast, if it steps in'

the Hold.

Lanyards, as before.

Collar, 3 ofthe Stay, and 2 of the Le.

' Crow-foot for the Top, one eighth of the Shrowds, and as long as the

Stay.

Tackle for Do. as big, and a quarter of the Le.

Jeer, g of the Shrowds. Le. twice that of the Mizon Mast, if it steps

in Hold, and half' that Le.

Laſher, si of the Jeers, and ;' of the Le.

Parrel Rope, as big as the Laſhers, and for Le. allow 2 Feet, as

aforeſaid.

Truſs, as big as the Parrel Rope, and twice as long as the Mizon'

Mast stept'on the Deck.

Slings, as big as the Shrowds, and as_long as one Shrowd.

Sheet, 5 of the Shrowds, and as long as the Truſs.

Tack, 35 ofthe Sheet, and one ſixth of the Le.

Bow-lines, as big as the Tack, and as long as the Slings put together;

Middle Brails, ' T of the Bow-lines for Bigneſs, and for Le. 6 times

Main Brails, and} the Le. of the Mizon Mast stept in Hold, and z

Peek Brails, ' of ſuch a Le. added to it.

Lacing
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Lacing for the Mizon, H the Brails, _and 3 times as long as the Mizon

Yard, and e of the Le.

stay-fail Hallyards, as big as the Brails, and as long as the Sheet.

Do. Sheet, as big as the Mizon Tack, and half the Le. of Do. Bow.

lines.

Tack,X Y of the Sheet, and z of the Le. of DQ.

Far t-be CROSS-jACK. YARDS.

' Tanding Liſts', as' big as-the Mizon Bow-lines, and i of the Length.'

Lanyards, -,*- ofthe Lifts, and Y of the Length.

Braces, 3? of the Lifts, and 6' times the Le.

Pendants, it of' the Lifts for Bigneſs, and 355- of the Le. of the Braces.

Slings, asbig'as, the Mizon Sheet, and i the Le. of the Standing Liſtst.

Fvr the MIZON TOP-MAST.

' Hrowds, as big as the Main Top-gallant. Maſts, and as long as the:

S Mizon Top-mast..

Lanyards, as before.

Puttock Shrowds, as big as the Top-gallant Mast Shrowds, and' as:

long as the Lanyards.

stay, as big as the Shrowds,. and twice the Le. of the Top-malt'

Lanyards, as before.

Tye, as big as the Stay, and 5 of' the Le. of the Top-malt.

Hallyards, Y of the Tye,X and twice the Le. of the Mizon Top-mail:

stept on the Deck. r

Lifts, -,1 of the Shrowds, and 5 times the Le. of the Mizon Top-masti

both together.

X Braces, as big as. the Lifts, and 8 times the Le. of the Top-mast, and:

half that Length. '

Pendants, as big as the Braces, and T'e of the Length.

ParreLRope, as big as the Pendants, allowing two Feet in Le. for;

every Inch the Mast is in the Cap. " .

Sheets, as big as the Shrowds, and 11? of the Braces for LengthX

Bow-lines, e of the Sheets, and equal in Length. '

Bridles, as big as the Bowolines, and z of the Length.

Clew-lines, as big as the Braces, and as long as the Bow-'lines..

2 ' Otbffi'
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Other Neceſſary ROPES.

IOL cabled, as big as the Fore Stay, and the Le. of the Gun- i

' deck, and e37 of that Length. :

Straps, He of the Viol, and 53 that Length. .

'Laſhers, H the Straps, and twice their Length.

Pendant of the Winding Tackie, ',ſi' of the Viol, and T the Le. of the

Main Mast.

Fall of Do. -;- the Viol, and 3 times the Le. of the Pendant.

Pendant of the Fiſh- tackle, H of the Pendant of the Winding Taeklc,

and 5 of the Le. of the Gun-deck.

Fall of Do. 21: of the Pendant, and 4 times as long. '

Cat Ropes, 79: of the Pendant of the Fiſh-tackle, and 7 times the

Breadth of theShip, both of them together, for Length. i

Lanyards, as aforeſaid. 1

Stoppers of Anchors, H- of the Pendant of the Fiſh-tackle, and each

of equal Le. to the Pendant.

Shank-painters, as big, and Z of the Length.

.-Stoppers at the Bit, :,'< of the Viol for Bigneſs, and near 3 Feet long.

Seizings, T'z- of the Stoppers, allowing 2 Fathom and % to one Fathom

 

' of the Stoppers for Length.

Lanyards, 51 of the Stoppers, and TT, the Le. of the Seizings.

Buoy Ropes Cabled, as big as the Pendant ofthe Fiſh-tackle, and each

as long as the Cat-rope ſingle. X

Buoy Slings, 17? of the Buoy-ropes for Bigneſs.

Gun-flings, i of the Winding Tackle Pendants, for Bigneſs.

Butbſlings, 3',- of the Gun Do.

Hngſhead-ſlings, it of the Butts. \

Nut-ſlings of the Guns, i of the Hogſheads.

Horſes in the Head, worn, 777 of the Gammoning, and 5 times the

Length of the Head, on a middle Line, from the Stem to the Fore-part

of the Lion, both.

I .anyards, as aforeſaid.

Poop Ladders, worn, as big as the Mizon Jeers, and 7 times the ship's

Draught of Water abaft for Le. both of them.

Middle Rope, % of the Sides, and 5 of the Length.

Laſher, ';_ of the Middle Rope, and -;= the Length.

Puttock Staves, as big as the Mizon Shrowds. '

Cable Bent'is, 75: of the Shank-painters or Stoppers for Bigneſs.

Entring Ropes, generally 3 Inch Rope. Port

. t
.. -.. -_
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Pot-t Ropes, for every 6 Inches the Port is ſquare, allowing a an Inch
for the Circumference of the Rope. ſi

Puddenings of Anchors, as big as Cable-bends.

Seizings, A; of the Puddenings.

For the LONG-BOAT.

Ain Stay, as 'big as the Mizon Top-mast Shrowds;

Tye Do. Hallyards,' % of Do. ' '

Pendants of Button, X I, more 'than the Stay.- Fall Z-of the Tyc.

Fore Sheets, Y the Button-fall. Hallyards Do.

Main Sheet, as big as the Burton-fall. Tack Do.

Beat-rope Cabled, ' as big. as the Buoyzropes, and for Le. let itbe the

Le. of the Ship aloft, extreme.

Guest Rope, fi, of the Boat-rope, . and a longer; X

Painter, g. the Beat-rope, and % of the Le.

For the P1 NNACE:

Ain Sheet, as big as the Long-boat's' Fore Sheets:

' ' Fore Sheets, --g of the Main Sheets.

Yard Rope, z the Hallyards, and twice the Length of the Main Stayz .

Boat-rope, eabled, est of the Long-boat's Rope for Bigneſs, and as long;

as the Guest Rope.

Gneſt Rope, 3? of the Boat-rope, and z of the Le. -

Painter, e of the Guest Rope, L of the Length.

Theſe-veral Size: OfSTRAPPINGS and SEIZINGSÞ

Imb.

thom.

a that Le* of the 6' Inches.

2. of the 6 Inches.

As much as of 6 Inches.X

>Do.'

Do. '

D'o'

4; as much more of 'this than of 3 Inch.-

Do.

As much as of 6 Inches.

llI

 
uluuþ

V

lÞU
O'Ui'

 

'i
 

Þ'-'0NwſiUd-Þ-PmmOx

act

seiz

*"- "4 times the Length of one Main Shrowd; orz4o Fa-Þ

this is ſufficient to strap every Block belonging to all the Rig'gingtx
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SalzlNos

: As much as ofthe 5 Inch Strapping in Fathoms'.

Y of the 2 Inch.

II times as much as of I Inch and }.

7 Do.

  

Spun Yarn, for every Inch the Main Stay is in Di. allow 5 Hundred

'Weight

To every Hundred Weight of ſpun Yarn allow 3 tarred Lines.

To e-very tarred Line allow z of a. Pound of tarred Mar-line.

To every 30 tarred Lines allow one White Line.

To every White Line allow 1 Pound and half of White Mar-line.

To every Hundred Weight of ſpun Yarn allow 8 Yards and half of

old Canvas.

To every 8 Hundred Weight of ſpun Yarn allow half a Barrel of Tar.

For every Yard the Main Mast meaſures on the Superſicies that is paid

with Roſin, allow one Pound 1', of Roſin to pay all the Masts.

1 To every Pound of Roſin allow one Pound and T of a Pound of Tal

ow

For every 15 Pound of Roſin allow one Gallon of Oil.

To every Gallon of Oil allow two Barrels of Blacking, which is for

the Masts Heads and Yards to pay them.

For every Fathom of Woolding allow five Nails.

To every 300 of Nails allow one Leather Bucket.

L Torevery White Line allow 2 Pounds and an half of Twine, and two

og- mes.

To every Main Shroud allow 3 Trucks for the whole Rigging.

To every Barrel of Tar allow one Bruſh.

And for every four Barrels of Blacking one Bruſh.
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A TABLE qf the Yhz'chneſi of all ROPES he/angz'ng to

any SHIP, from a Mast of 12 Inches te 34. Inches

through.

The USE of the TABLE.

Ind the Diameter of the Main-malt at the Top of' the Column, and

under that, and against the Name of the Rope, you have the Thick:

mſt of the ſaid Rope.

EXAMPLE:

Suppoſe in a Ship whoſe Main-mast is 30 Inches through, and I deſire

to know the Thickmfl of the Main-stay: I look for the Most of 30 Inch.

at the top of the Table, Page 74, and under it, against [Stay] I find I 5;

which ſhews, that a Ship whoſe Main-mast is 30 Inches through, or in

Diameter, requires a Main-stay of 15 Inches. '

Again: If the Fore-top-gallant Stay of the ſame Ship is required, look

in Page 80, for The Bigneſs of Fore-tap-gallant Rigging; you will, un

der 30, the Diameter of the Main-malt, find 2 Inches the Thickmſs of

the Fore-top-gallant Stay. And ſo in all others. .

L The
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Number, Weight, and Size'of ANCHORS and

CABLES for a Ship ofeacb Glaſs.

 

Anchors. Cables.

NU VVclght No. Sizeof

of each. ' e each.

Rate. Guns. CQ-Jb Inches.

I 100 5 77 3 0 9 23 i

Stream 1 20 o 0 1 14

Kedge 1 10 o o

2 90 5 71 3 0 9 22 z

1 17 o 0 x 13 .;.

1 9 2 o

3 80 4 65 3 o 8 21 z

1 16 o o 1 13

1 8 2 o

70 4 56 2 o 7 20 Y

1 14. o o 1 12 2

1 7 2 o -

4 60 4 51 2 o 7 '19 2

1 12 o o 1 II 'i

1 6 2 0

50 4. 46 z 0 7 18 Z

1 11 2 o x 11

1 6 o o '

5 40 4 37 3 0 7 17

1 9 2 0 x 10

1 5 o 0

6 24 4 29 1' 0 6 15 5:

1 6 2 o 1 8

1 3 o o

Sloops. 3 15 o o 5 23

1 7 o o I 8

1 3 2 o
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\

A CORDAG E TABLE, ſhewing how many Fathom, Feet and \

Inches, qf a Rape qf any Size under 14 Inches, make: a Hundred

Weight; with the Cozfflruction of the Table, and Rules to calcu

late the Weight off Ropes to any larger Circumjerence.

  

 

 

I. F. F. 1. 1. F. F. I. L'F. Fy]

148600 6133011*03

%31330;12203357

%21630 gngo >L 34!

11r1593O %1040?%X333

212130 7 95612 323

296'20 2 9,16 2 32:

27730 2 8'40 -;>'320

%554O 2 8136 %'278

35400873613253

ſſ _"__"_;T-_-*_

.X-'XL4F 5 2 2 7'0 8 2 2 4 9

3.-393L-L- 643 2 240

2'3439'2 6,21%23.6

'.4 3Q169 6*Oo-l4Xzzl

22653 2 5!4o,

2400 L; 5\203

7z,21 3-0 g 506-

5X19 3010 450.

"1';174-O "1 44"

_;_16 10 .z 42 2!

:-z*.1446 g' 4182'
*6 13 3011 4'03J1
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The UYZ- qftbe Cordage-Table.

H E Letter-s I. F. F. I. at the Top of the Table figniſy Inches,

l Fathom, Feet and Inches. The first Column being the Thickneſs

o the Rope in Inches and (luarters, and the other three the Fathoms,

Feet and Inches that make up an hundred Weight of ſuch a Rope. One

Example will make it plain. '

Suppoſe l deſire to know how much of a 7 Inch Rope will make an

hundred Weight; find 7 in the fifth Column under I, or [nt/m' thick

neſs of the Rope, and against that, in the ſixth, ſeventh, and eighth

Columns, you find 9 ['5 l 6; which ſhews, that (in a Rope ofX7 Inches)

9 Fathom, 5 Feet, and 6 Inches, is required to make an hundred Weight.

And ſo in a 9 Inch Rope, 6 Fathom makes an hundred Weight: And

in a 3 Inch Rope, 54. Fathom makes an hundred Weight, &it.

The C'wstv'uctz'on of this TAe BLE isfrom bente.

ſi' A Rope of 1 Inch about, requires 486 Fathom to make up an hun

dred Weight; and, as the ſuperficial Content of all Circles are in pro

portion to the Squares of their Diameters, (and conſequently to the Squares

of their Circumſerences) it will follow, that as a Rope of 1 Inch in Cir

cumference, whoſe Square is alſo 1, hlS 486 Fathom to an hundred

Weight; 486 divided by the Square of the Circumference, or Girt of

any other Rope, the Quotient will give the Number of Fnthoms in an

hundred YVeight. As for Example: In a 9 Inch Rope 9 times 9 is 81,

by which divide 486, the Ogotient is 6, the Fathoms in an hundred

Weight. And ſo for a 3 Inch Rope, 3 times 3 is 9, by which divide

486, the (Liotient is 54 Fathorn to an hundred Weight, as in the'Table;

and where there is a Fraction in the Diviſion, it may be reduced to Feet

and Inches; 6 Feet being a Fathom, and '2 Inches a Foot.
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A TABLE ſhewing the Weight of any Cah/e or

Rope of Izo Fathom in Length, and for every

haif Inch from 3 Inches to 24. in Circumference. -

 

 

 

I. C. 1. C. 2;

3 2 I 4 49 o g

32 O 42 _5_-_3 _2

4 4 o 15 56 I '

4; 5 0 15; 60 o I

5 6 I 16 64 O

52 7 2 16; 68 o '

T -9 _o 1 "7_2 7 [choſe to instance in a Cable of the

6_' 10 2 [7] 76 2 Length abovementioned, becauſe Yarn ſet

__f - - .__ __ X at 200 Fathom, will, in the laying of a

7 12 1 18 81 o Cable, work up or ſhorten to 120 Fa

7% I_4 O 8' 35 2 them; CabYe-laid Ropes working in a

T 16 _o l _O '1' bout two Parts in five; but if it is a half

8 , 13 o 19- 9 o Cable, or a Part ofa Cable of any other

.._: - -- 95 _ Len th, the Weight 0f120 Fathom be

9 20 I 20 '00 O ing ound by the Table, the Weight of '

' 9; 22 2 20; 105 o any leſſer Part is eaſily found in Propoh

lo 2-5 "s a" 'IB 7 tion to its Lcngth.X

to; 27 2 212 115 2

T;- 30 1 22 xzx o

u% 33 o zzg; [26 2

H- 36 o 23 132 7

e' 122 39 o 232 138 o

*_ 42 1 24 '44 0

13; 45 2
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-The Uſh eft/Je TA B L

H E first Column marked I. for Inches', is the Thickneſs or Cir

cumference of the Cable to every half Inch from 3 to 24; the ſe

cond and third, marked C. for Hundred; and Qzmrterr, are the Hun

dreds and ()\uarters that it will weigh if 120 Fathom in Length. As -ſot'

Instance, ſuppoſe a Cable of fourteen Inches and an half; look against

'42 in the ſourth Column, and you find against it in the other Columns

5212 ; which ſhews that 120 Fathom of Cable of 14 Inches and an half'

about, will weigh 52 Hundred 2 Qxarters, or 52 Hundred and an half;

and ſo in others. And any of a leſſer Length will weigh in Proportiorh'

The Construction of this Table is from hence, that 'as all Cables are

ſolid Bodies, and may properly come under the Denomination of Cylin

ders; and as ſuch, the Weight of Cables of any determinate Length,

will be in proportion to the S uares of their Circumferences. From this
Foundation, Experience has (il

tip/y the 'Thin/(neſs of the Cable by itſclfl' and me Fourth of that BroductX

is the Weight of 120 Fathom. As for Instance; ſuppoſe a Cable of r 2

Inches, 12 times 12 is 144, the (Darter of which is 36, the Weight of

'20 Fathom of a Cable of 12 Inches; as you ſee in the Table.

Note, This Table gives the utmost Weight of Cables of the Length

' and Size propoſed, and ſomething, tho' inconſiderably, differs from

the foregoing. As for Instance; in the'foregoing Table 6 Fathom

ofa 91nch Rope makes an Hundred Weight, and conſequently

ormed this general brief Rule, viz; Mul-.

120 Fathom ſhould be just 20 HundredWeight, but in this it makes.

20 Hundred and r Quarta; but the Difference 'is inconſiderable,

and the Cables never exceed the Weight here propoſed.

1 The
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ſiExtr. Len . in Dec.

The following Ruleſer-'vex tofind the Tunnage, a: practiſed now hy

Ship-Builders, when the Ship is afloat, and the Length of the

Keel cannot he duly ta/een hy Mensttration. X

R U L E. ' -

ROM the extreme Length, ſubtr'act three Fifths of the extreme

Breadth, the Remainder is the Length of the Keel; then, multiply

the length of the Keel by the extreme Breadth, and that Product bythe

half Breadth, which last divide by 94. For Merchant-ſhips, and. by too

for Men of War, gives the Tuns and 94.th or one Hundred Parts of a

Tun.

Note, Always reduce your Inches, &it. into the Decimals of a Foot.

X E X A M P L E. ' 'X t

A Ship, whoſe extreme Length is -__- too Feet ii Inch, extreme

Breadth = 29 "Feet 3 lnches, what is her Tunnage?

Feet. Feet. Feet.

t =too.125 Extr.Br.=29.25.%Br.=14,625

XSub. '}'ofExtr.Br. - - - = 17-55 3 _

Len. ofthe'Keel.--- - - - = 82.575 5)87.7'5(oX X

X Mult. by Excr. Br. - - - = 29 25 17.55=} ofEx.Br.

412875

165150

 

Mult.'by 'z- Eittr. Br. - - - = x4£62 5

- I 207659375

483063750

1449191250

966127500

24153 I 8 75 T a

94]35324__03671875 L-375g-jj for Merchant-ſervice.

LL the rem. Dec. are ofvery little Value.'

74
Turns

-1-.oo) 353124. 7 _-_ = 353 32 for Men of War.

it
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DIRECTIONS for cutting out Sails.

r Aving made a Scale, by which the Length of the Keel, &Ft. is laid

down, as at the Beginning hereof, you may obſerve the following

irections.

Fix twoYards, the one hoisted, the other lowered, or a Portlings;

' the Top-fail Yard alſo, the one hoisted, the other down upon the Cap,

' and thus must you do in all the Models you raiſe.

'' The Yard a Pot''lings gives the Length of the Top-ſail Sheets, Lifts,

Tye or Jeers, Bunt-lines, and Leech-lines or Hallyards, meaſuring from

the Hounds to the Deck. -

The Yards hoisted gives the Length of the clue-lines, Braces, Clue

garncts, Jacks, Sheets, and Bow-lines. ' ' ' -

You may alſo 'find the length'of the Shrouds, Top-ſail Hallyards,

Braces, and Lifts. ' ' ' -

You may alſo, from aModel thus raiſed, give a near Estimation how

many Yards of Canvas is in a main Courſe. Note, When you come in

' to any Ship or Veſſel, and deſire to know how many Yards of Canvas

 

are in the Main or Fore Courſe: First, find the Depth of your Sail, and

the Breadth of the Canvas made uſe of, then take off ſo much from the

Scale as you ſee the Cloth is in Breadth, and place ſo many Cloths in the

Model, on the Main or Fore Yard, the ſame Depth that the Sail is on.

After you have ſo done, take a Fathom or two off from your Scale, and

meaſure every Cloth up and down, as you do the Ropes, and that will

give you the Yards. '

You mayalſo, From- ſhch a Model, find the 'Number of Yards that

are in the Main or Fore Top-ſail : The ſame way you meaſure one Sail,

you meaſure all.

' But you must obſerveh that youare to place the middle Cloth first in

a Top-fail, and ſo fromX thence to each Yard-arm, that your Gores-at the

Cluc may fall out right.

It likewiſe ſheweth the Length of the Main-top-ſail Bow-lines, and

ofthe Fore-top-ſail Bowzlines. Draw only a Line from the Top-fail

Yard-arm, to the Main Yard-arm, with Ink or Black-lead. Note, FromX

the further Yard-arm, that you may take them atthe largest Extent, and

ſo your Braces. You alſo have the length of the Main Bow-line, Main.

Sheet, Main Jack, and ſingle Garnet. _

As for Braces, draw a Line from the Yard-arm to the Place where

the Brace ſhould go: You may draw it double, if you pleaſe, as the

X Braces X

 



won ' 'the ump'teat bmrwntott'rrz 1  

Braces go; or you may draw but one ſingle Line, and '' _ X- X- Fathom

offſrom your Scale, and where it goes double, tell twoFflLom, where

single tell but one. ' ' '

And ſor the Fore-top-ſail Sheets, draw aLine from the Top-fail Yard

that is upon the Cap, down to the Yard-arm that is a Portlings; then

take one Fathom or two off your Scale, and meaſure from the Top-ſail

Yard to the Fore'Yard upon the Line that you have drawn, and then

'from the Fore-yardarm to the Mast, and ſo down to the Forecastle, and

there you have the just Length of your Top-fail Sheets, and it is leſt to

your Diſcretion what' Stay you will allow: So likewiſe you must do for

'your Main-top-ſail Sheet, Fore-top-gallant clue-lines, and Top-fail Clue-'

lines; as alſo for any Ropes whatſoever, drawing the Lines, and mea

ſuring their Lengths. '

But Note, That when you meaſure the Stays, you must meaſure the

Collar first double three or ſour Fathom, according as your Model re

quires it; for as it becomes the Model, ſo it will appear upon the Vefl'ci,

and obſerve that the Collar belongs to the Length of the Stay.

But for the Pendants of the Braces, you must meaſure them first three,

or two Fathom, as you ſee it will become the Model, there mark the ' l

Block, and ſo meaſure the Length of the Brace from that.

  

FINIS.
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