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PREFACE.

Ix offering to the British public this rudimentary work,
or outline of the Practice of Masting, Mast-Making, and
Rigging of Ships, the author has no apology to offer for its
production. It was composed in the hours of relaxation
from official duties, during the period of his employment in
one of the largest private Naval and Commercial Dock
Establishments in the north of England, where be had
frequent ooccasion to direet his attention to the mode of
making masts and spars of various forms and dimenstd¥s,
and witnessing other extensive works of rigging and equip-
ment of ships. In addition to this, he devoted his evening
‘hours to the perusal of the latest’ eminent publications on
these subjects, and procured information from every possible
gburce, with a view of rendering this work useful for ele-
mentary and practical purposes; be has, it is presumed,
collected some valuable materials, and cast the result
into oge mould, A book of larger proportions¥and of
grester price might have been drawn up with far less
intellectual labour; this, however, would not have tehded
to avcomplish the purpose which the publisher had in’
Yiew, i issping this Rudimentary Series, phmely, to ascord
with the dften limited resoyropa of students. By adopting
o ‘wall ‘type snd ‘s full page, and joining together an



; it ; rugpsce. ‘
ismmense guantity of tabulak matter, the author has been
o attempt more, within the same number of pages,
thaxy has previously been effected in other works on the
sams subjest.
. The result of this undertaking is humbly submitted,
trusting that it will meet with indulgence for any faults
. that may be contained therein; as, with the needful appli-
cation to his profession, the author has no leisure to cultivate
a literary style.
Bince this work was written, Mr. Weale requested the
insertion in thess pages of Dimensions of Masts and Yards
" of some of FL.M. ships, which were not originally intended.
The author not wishing to disturb the work after it was
srranged for the press, and yet being anxious to co«operate
with the publisher to meet the suggestion and wishes of
numerous applicants, it was proposed between them to add
an Appendix to this work, which it is hoped will give
satigfaotion to the publie.
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RUDIMENTARY TREATISE

ON

MASTING AND RIGGING OF SHIPS.

CHAPTER 1

General desoription of Masts.- —Equipping a Ship with Three Masts and
a Bowaprit.—The Timbers used for Masts.—Selocting Firs.

MasTs are long pieces of timber, rounded a great part of
their lenith and erected on the keel of a ship, upon which
are attached the yards, the sails, and the rigging, in order
to their receiving the wind necessary for navigation. The
lower magts of the largest ships are composed of several
pieces of the soundest part of trees united into one body.
As these are generally the most substantial parts of various
trees, a mast formed by this assemblage is justly esteemed
much stronger than one consisting of any single trunk,
whose internal solidity may be very uncertain.

The principal things to be consi?t;red in equipping a ship
with masts are, first, the number ; second, their situation in
the vessel; and #hird, their height above the water. The
masts being used to extend the sails by means of their yards,
it is evident that if their number were multi};lied beyond
what is necessary, the yards must be extremely short, that
‘t‘h;{y may not entangle each other in working the ship,
and by @o!l::]a?uence their sails will be very narrow, and
receive a 8 portion of wind. 1If, on the contrary, there

:iﬁolfe s sufficient ngmh;b:r of n:lasts in 1{)1;6 vessel, the y}::rds

too large an , and cannot be managed without
difficulty. Tlaer&i: a mgn between ofth%u oxtrﬁas :;hidl
' experience an; general practice of the sea have deter-
‘mined, by which it appears that in large ships every
;‘ldvmtu,geofsaﬂing is retained by threc masts and a
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The exact heii};t of the masts in proportion to the form
and size of the ship remains yet a problem to be determined.
The more the masts are elevated a%ove the centre of gravity
the greater will be the surface of the sail which they are
enabled to present to the wind,—so far an additional height
seems to be advantageous. But this advantage is diminished
by the vibrating movement of the mast, which operates to
make the vessel stoop to its effort; and this inclination is
increased in proportion to the additional height of the masts
—an inconvenience which it is necessary to guard against :
thus what is gained tipon one hand is lost upon the other.
To reconcile these differences, it is certain that the height
of the mast ought to be determined by the inclination of
the vessel, and that the point of her greatest inclination
should be the term of the height above the centre of gravity.
‘With regard to the general practice of determining the
height o%athe masts, the extreme dreadth of the ship from
out to out has been admitted by long use the best rule for
determining the length of the masts, that they may have
proper support by the spread of the rigging.

he timbers commonly used for masts are fir and pine,
and are distinguished by mast-makers by the name of the
lace from which they are exported—as, the Norway and

iga firs, Canada red, yellow, and white pines, &c.

he lower masts are generally made of yellow and the
topmasts of red pine. In the selection of trees for making
masts, yards, &e., it is of very great importance, not only on
account of waste and expense, but because the safety of a ship
in tempestuous weather frequently depends on its quality.

Before commencing to make a mast, yard, &e., or any
part thereof, the tree designmed for the gurpose should be
examined whether it be sound and fit, by cutting a short
Qiece off the butt or thickest end, to see the heart.
Should it have pale-red tints and white spots intermixed,
and is rotten or shaky at the heart, the timber must have
more pieces cut off while there remains sufficient length.
‘When approved of the butt, examine along the sides, by
taking chips off with the adze at different p and clear
away the sap, and minutely examine every knot, rind-
fnll,’ &c. If it possesses the necessary qualities of soundness
ine and measure it to the diameter and length required.

* Rind-gall is the damage which a tree receives when young, so.that
the bark or rind grows in the inner substance of the tree.



ON MASTING OF SHIPS. S

CHAPTER IL

Masting of Ships.—Placing of the Masts in relation to Water-line~—
The Proportions for the Rake.—Stive of the Bowsprit.

TuE masting of ships, or the placing of the masts, belongs
to the business of the builder or constructor of the ship;
and the form given to the vessel varies the disposition of the
maats, for it is evident that a full-bowed ship requires her
foremast to be placed further forward than a & one;
consequently, though a general rule may be given, still eve
builder should consider the nature of the form of his vessel,
and vary the disposition of her masts accordingly. The
following tables of rules, taken from Mr. Fincham’s work,
will assist the builder in the placing of masts.*

LUGGER RIG,
Length, Breadth. Proportions in
Examplel . . 5501ft. 1675 ft. terms of known
w 3. L7701t 227f K quantities, quantities.
Species of Masta, Ex. 1. Ex. 2..

. Before. | Before,
Fore-mast before the middle|Length on water-linex| '4
Abaft. | Abaft.

Main-maat from the middle . Do. do. x| 087 04

Abaft, Abaft.
Mizen-mast or driver abaft . Do, do. x| ‘444 396
Main-mast to rake . .JIn 12 feet . x| -16in. | ‘12 in,
Fore-mast to rake . .| Do. .. x{ 10 in, | 6 in,
Mizen-mast torake . .| Do. . x| 20 in, | ‘24 in,
Bowsprit tostive. . .| Do. . x|6in. | ‘6in,

* The load-water line is to be considered the principal line of
bearmge:ithe ship, from which the stations of the masts are to be

B9



JATEEN RIG,

Lu!gth. Breadth,
1250 ft. 820 ft.

Bxample . Known Quantities, |,
Species of Masts.
Main-mast from the middle Length on water-line . x| *000
Before,
Fore-mast before the middle Do. do. x| 407
Abaft.
Mizen-mast abaft . Do. do. x| 407
Main-mast torake . . [Inl2feet . . . x| 000
Forward.
Fore-mast to rake Do. . . x| 28 in,
Aft.
Mizen-mast to rake Do. . . 12 in,
YACHTS, CUTTER RIG.
i man Ers
Yune {E5 5 S5k 186 Enown Quantities. quantities.
Species of Mast, Guuter. | Quter.
Length of w;t:r-}
Mast before the middle on thli?;::: ;m z} 112 14
the water-line . thestem toafter f
h part of post
Mast to rake from the in. in
water-line o In 12 feet 12in. | 15
Bowsprit to stive from the .. : 104 i
ter-line h' _fm In 12 feet 7% in. 0} in,
Bowsprit to house m . .
the fore part of the stem Breadth ' 62 58
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TREATISE ON MASTING AND RIGGING.

BRIGS.
i 14
o quntitien,
Bpecies of Masts, &oc. Enown quantities. Brigs of wf‘ Yachts
a8
Ex. 1. | Ex.2. | Brigs.
o e e
Length on
‘Main-mast abaft the middle [{ the wn.t.er-; x|-147 |-188 |-144
line . .
Fore-mast before the middle Ditto  x|+331 |-323 |-823
Mauin-mast to rake .|In12feet . x|10in. | 9in, |10 m:
Fore-mast to rake .|In12feet . x|8in. |2in. P2} in.
Bowsprit to stive In12feet . x| 51in.|48in. | 52in..
Proportions in
terms of known !
Species of Masts. Known quautities. quantities. |
Ex.l | Ex.2. |
|
. Length of . .
Foromast before the middle | { Sen8™h, o1 x| a1z | 809
Mainmast abeft . Do x|om |06 |
Mizen-mast abaft » Do. x| 875 856 !
1
Rake of fore-mast . o| In 12 feet . 2in, 1}in. -
» mainmast . ,|Inl2feet . .| 6in 104 in.
» mizenmest . .|Inl2feet . .|10in. | 10§in.
Stive of bowsprit . | In12feet . .| 84in. | 50in.

' Corvettes embrace the tonnage of large merchant ships,
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FRIGATES.

Proportions in terms of
known quantities.
Species of Masts. Known q

Ex.l. | Ex.2. | Ex.3. | Fx. 4.

i Fore-mast before the | [ Length of . . Y
middle . . . |waterline [ |37 |964 | 874 |39
Main-mast abaft do. . Do. x|+062 |°078 |-059 |-068
Mizen-mast abaft do. Do. x|341 |85 335 | 404
Rake of fore-mast .| In 12 feet x|2in, [1§in [14in. |1in.

» meinmast .| In12feet x|6in. | 54in. | 5in, | §in.
» Mizen-mast.|In 12 feet x|10in. |[1lin.|9in. | 9in,
Stive of bowsprit . |In 12 feet x| 68in. | 54 in, | 60 in. | 60 in.

The preceding tables of the positions of the masts under
different rigs are given, that constructors may form a com-
parison with other ships in their calculation of the centre
of effort of the sails, and to bring the point of sail and the
fore and after moments * within the limits, and according
to rules laid down, and alter them as the results may

ret\%ire.

hen a sharp-bowed vessel or ship has her mast to rake,
it frequently eases her in pitching, but never adds to her
gailing, the wind having less power on her sails; it is, how-
ever, necessary that a ship’s main and mizen-masts should
rake more than the fore-mast; for, by separating them in
this way, the wind acts with more power on all the sails,
when close-hauled, which otherwise would not be effected,
and be of little or no advantage to the ship.

Before the positions of the masts are fixed, it is necessary
to make a plan of the sails, and find the centre of effort, and
compare it with data that have been furnished from ships
that were found to work well. An example of the method
of finding the centres of gravity of sails, and determining
the position of the centre of effort of the moving force or
the sails of a ship, is given, page 74, Part I, “ Rudimentary
Naval Architecture.”

* The relation which the fore and after moments should bear to each
otheris 1:72t01:77. See “ Elements of Sailmaking,” by R. Kipping,



8 TREATISE ON MASTING AND RIGGING.

CHAPTER III

Mast-making.~Built Masts.~BSingle-tree Masts, Converting and Lining.—
The Hounds Pieces.—Mnst-head with Oak Cheeks.—The Fittings of the
Mast-head and Puttock Shrouds.—The Fittings for Mast-heads of Steam-
vessels.—Brigantine’s Mast-heads.—The Framings of the Mast-heads of
Steam-vessels.—Framing of Brigantine’s Main-mast.

THE size of trees required for the making the lower masts
of the largest ships in the navy, both as to diameter and
length, but especially the latter, is so great that it is impos-
gible to procure timber of natural growth fit for the purpose.
They are therefore composed of several picces united into
one body. As before observed, these being generally the most
substantinl parts of various tiers, a mast formed by this
assemblage 18 justly esteemed much stronger than one con-
sisting of any single trunk, whose internal solidity may be
questionable. And the mode of securing these built masts,
as they are termed, by means of several strong hoops of
iron driven on the outside of the mast, seems to fuifil the
old adage of “a bundle of sticks that could not be broken
when so united.” It will not be attempted in this rudi-
mentary volume to describe how the several parts of 4 made
mast are put together, as it would require a very large plate
to accompany the explanation, and, besides would be of
little use to the mercantile marine. The method of making
single-tree maste is as follows : —

ON SINGLE TREE MASTS.

The stick, when appropriated, butted, and its soundness
examined, is laid upon the blocks or thawts, £ ¢ ¢, pieces of
plank piled upon one another, upon which it is to be trimmed;
when not quite straight, its hollow side is made the after-
side; it is, however, usual to line the bent side first, and a
strnight middle line is struck along it ; then the heights of
the decks set up thereon from the butt, which is d the
housing, and determines the place for the partners, p, where
the mast has the greatest diameter.. From the heel, set up
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the whole length of the mast, and from the place for the
partners the mast is divided into four Earts each way,
termed off-sets or quarters; that nearest the partners, the
first; the next, the second; the other, the third. The
different proportions of the given diamefer are set off
at those places: at the first, second, third quarters, heel,
¥artners, ound, and head ; the mast is formed to these the
ore-and-aft way ; but athwartship it is made straight from
the third upper quarter to the head, instead of preserving
the proportion given at the hounds, 2. All masts are first
made square by being hewed perpendicular to the lines of
the upper surface ; the sides are hewed in at different places
until the plumb-line is perpendicular to the line struck on
the surface. The rough wood between these places chopped
is hewed off out of winding with the spots plumbed down.

‘When the mast is sided, it is canted or turned with the
trimmed side up, and a straight middle line is struck along
perpendicular to a vertical line upon each end; then the
quarters and other divisions are squared up from the first
middle line struck, and the diameters set off as before from
the second middle line. The sides are then hewed square
to the surface from those lines as done the first.

The parts that are to be rounded are eight-squared,
thus—g% of the diameters are set off on each side of the
middle line, on every side, or 4% set in within the 8,
and lines struck with fair curves : then the angles or 8
are taken off straight to the lines on each side, and made
cylindrical. At the stops % of the given length, or two-
thirds of the mast-head are left square for the hound-pieces,
and above once and a half the depth of the trestle-trees for
the trestle-trees, &c. ; but when the mast has lon§l hound-
pieces, it is left square three-fourths of the length of the
mast-head, above the lower part of the lower hoop has its
angles rounded off in an easy manner; for by making it
cylindrical, a proper seating for the cap would not be
o%taineda The angles are first taken off to one-seventh of
the size of the mast-head each way; and then the other
angles formed are taken off to one-fourth of the size of the
squares, till they are reduced sufficiently small to form a
fair curve with a plane; and below the square it is formed
into the round, or what is called kanced into #t, with a hance
about five-sixths of the length of the hounds, below which
it is made round—but sometimes a small chamfer only is
taken off the masthead,
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THE HOUND-PIECES.

The annexed diagram exhibits the fittings of the main-

mast to brigantines, and the hound-pieces and knees in one
iece :—
d @ a, cross-trees.

b, short cross-tree.

¢, the lower-capwith an iron band.

d, bolster.

e, iron plate with an eye bolt.

J; for boom topping lift.

g, eyebolt for the forebrace.

h, hoop and large eye for throat
hallyards (this bolt 18 commonly
fastened with a nut and screw at
the fore part).

% ¢ 4, masthead battens.

k % & eyebolts through the
hoops for peak-hallyards.

m, sheave in masthead for top
rope.
The hound-pieces in single-tree
masts are formed with the knees
in one piece,—they are in thickness
half that of the trestle-trees, and
never less than three inches thick ;
in breadth they are the same as
the masthead, with an extra breadth
for the breadth of the knee which
is formed on the fore part for sup-
porting the trestle-trees, the breadth
of the knee being equal to the
diameter of the topmast, or it may
extend to the fore side of the fid-
hole; and their length is two-fifths
of the length of the head, without
the additional length, or one-
eighteenth the given length of the
mast,
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MAST-HEAD WITH OAK CHEEKS.

To this mast-head is shown the fittings, as is common to
brigantines’ foremast. In the adjoining figure—

Section at
[

the Hounds.

a, the hoop and roller for
horizontal stay.

b b, eyebolts through the
hoops, clenched on the fore
side for peak-hallyards.

¢, bolster.

d, trestle-trees.

e e, cross-trees.

S/, battens on the mast-
head.

The hound-pieces are coaked
to the mast either by two
square cosks formed out of
the mast, or by circular coaks;
and are bolted with five
through bolts, driven through
from altcrnate sides, and
clenched upon the opposite.
They are placed, the two upper
and the two lower bolts, agout
one-fitth the diameter of the
masthead from the fore and
after sides; the two upper
bolts about nine inches from
the stops, and the two lower
one-third the length of the
hounds from the lower end;
the other bolt is placed in the
middle line of the mast, and
at equal distances from the
upper and lower bolts. A
strengthening bolt is driven
fore and aft through the knee
and hounds-piece, just above
the two upper bolts. The
lower end is nailed with about

six nails, two inches from, and following the curve of the
end; a hoop is, however, to be preferred on the lower end of
the hounds-piece, as the nails injure the mast.
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TOE FITTINGS OF THE MAST-HEAD AND PUTTOCK-SHROUDS.

The fittings which are commonly fixed for mast-heads, are
shown in the figs. 1 and 2. In the royal dockyards, a
chain necklace is preferred to a hoop, as it brings less strain
on the mast; this chain has shackles, a b, fitted into the
links to which the puttock-shrouds are attached, ssss.

o
PUTTOCK MOOP

CHAIN NECKLACE

1t is brought tight on the mast by a screw, d, passing
through the ears, ¢ e. But in the merchant service, a hoop
is fitted, and the puttock-shrouds are attached, as ¢ d, fig.
1, and kept separate by the bars, 6 e ¢, which also supports
the hoop. It is similarly brought tight on the mast, as the
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THE FITTINGS FOR THE FORE-MAST-HEADS OF STEAM
VESSELS.

In the annexed sketch the fittings which form the cross-
trees are shown thus ;—

a, the trestle-trees.

b b, the cross-trees.

¢, bolster.

d, connecting piece.

e, block fitted on the after
side of the mast, in which are
two sheaves for throat-hall-
yards.

J, eyebolt for slinging the
foreyard.

g g, eyebolts for peak-
yards.

%k h, battens on the mast-
head.
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THE FITTINGS FOR THE MAIN-MAST-HEAD OF STEAM
VESSELS.

In the annexed figure are shown the several fittings, as,—

a, trestle-trees. @}  moctionat

b b, the cross-trees.

¢, the bolster, which reaches
from the fore-side of the mast
to the chock, g, between the
trestle-trees.

d, block with two sheaves,
as shown in e, foremast, for
throat-hallyards.

e, plate and eye for the
boom-topping-lift with two

olts,

J> eye-bolt for the topsail
brace.

k, eye-bolt for the fore-

race.
1, tenon for iron cap.

k, sheave in mast head for
the top rope.

n.n n, eye-bolts for the
peﬂk-hﬂuy&!'d&

M, iron plate round the mast
for the chain rigging.

The head of this mast is
round, as per the section, and
the hounds are made square;
the knee and hounds-pieces are
in one piece, and secured with
three bolts, also a hoop is put
on at the lower part with two
bolts drove through it.

Section at

S——
the Head.

I
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BRIGANTINE’S FORE-MAST AND MAIN-MAST.

The fore and main masts, as shown in sages 11 and 12,
have eye-bolts, & % %, for the peak-hallyard, and the main
mast has an eye and outrigger for the throat-hallyards, with
a plate for the boom-topping-lift, e. The outrigger is bolted
through the mast, and secured with nut and screw at the
point.

THE FRAMING OF THE MAST-HEADS OF STEAM-VESSELS.
FORE-MAST,

The fore-mast has two cross trees, ¢ ¢ ¢; their lengths
are, for the foremost one, one-third the hounded length of the
topmast, and the after one fwo feet longer than the foremost
one. They are curved aft, nearly equal to the diameter of
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the topmast. The framing is formed by the trestle-trees,
a s, and cross-trees, and have, in connection with these, the
curved cross-tree, e e, which is joined on the fore end of the
trestle- , and forming a sweep_ to the outer end of the
foremost cross-tree, its after side having a conmnecting
piece, d, bolted on, and an iron strap, s, over each end. The
gratings, g, between the cross-trees are fixed and strength-
ened by two iron plates, b b, for standing upon. Reollers, 7 r,
are fixed in the ends of the cross-trees, for the topmast
rigging, and & block between the mast and after cross-tree,
for the throat-hallyards; between the fore cross-tree and
connecting piece a hole, , is made for the slings of the yard,
and the bolster, 7, is brought on the trestle-tree for the lower
rigging to lie over.
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THE FRAMING OF THE MAST-

HEAD OF MAIN-MAST OF.

STEAMER.

Two cross-trees, a a, and
two trestle-trees, & b, com-
bined together is the framing
of the main-mast. The cross-
trees are in length that the
foremost one may carry the
top-mast shroud Zwe feet with-
out a straight line from the
stops to the outer part of the
gunwale, and the after one is
longer than the foremost one
by two feet. Sufficient space
i8 to be allowed between the
cross-trees for the block, ¢, for
the throat-hallyards, diameter
of the topmast, #, and one inch
for the heeling. The breadth
of the trestle-trees extends
the same before the foremost
cross-tree as abaft the after
one. Rollers, r 7, are fixed in
the ends of the cross-trees for
the topmast rigging, and
bolsters, f f, are brought on
the trestle-trees for the lower

l’lg .
Small steamers have but one
iron cross-tree.

rn__

17
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THE FRAMING OF THE MAST-HEAD OF BRIGANTINE'S
MAIN-MAST.

The framing consists of two long cross-trees, ¢ ¢, and a
cross-tree, b; the long cross-trees are separate the thickness
of the mast-head at the stops, and the short cross-tree is
beyond the foremost cross-tree, the diameter of the heel of the
topmast, Z, and one inch for the heeling. The length of the
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two long cross-trees, the same, must be observed as for the
mainmasts of steamers. A chock is placed between the trestle-
trees at the fore part of the short cross-tree, to receive an iron
band, ¢, page 11, which passes round to the after part of the
trestle-trees. Rollers, » 7, are fixed in the ends of the cross-
trees for the topmast rigging, and likewise there are bolsters,
f f; for the lower rigging.

THE FITTINGS OF SCHOONERS’ AND CUTTERS’ MASTS.

Th;]fiven lengths of schooners’ and cutters’ masts are
generally the heading and hounding, and of similar form as
single-tree masts without cheeks, but differing in having
their heads rounded, and the diameter at the hounds or
stops about a quarter less than the given diameter; a stop
is tgrmed about one inch on the foreside at the hounds, for
the support of the lower cap, d.

On the masthead is placed five hoops ; the lower hoog, a,
is made with a wide collar to receive the shoulder of an
iron outrigger, with an eye formed for the throat-hallyards;
this hoop 1s put on from 2 feet to 2 feet 6 inches above
the underside of the lower cap. The upper hoop is placed
6 inches below the upper cap, and three others are spaced
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at equal distances between the upper and lower hoops.
These hoops, 4 4 h, have all eyebolts drove through them
from the afterside of the mast, and clenched on the foreside
for the peak-ha.ll{ards; their eyes lie horizontally; they
are placed on the head® for the upper and lower ones to be
in the middle line on the afterside of the mast, and the two
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between these 1} inch on each side of the middle line. A
hoop is also driven on the heel of the mast, about 6 inches
above the shoulder of the tenon. There is a sheeve, ¢, in
the masthead for the top rope; %,his the iron cap; d, the
lower cap ; e, the hounds-fpiaee. o afterside of the mast
is coppered in the wear of the gaff and boom.
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CHAPTER IV.

——

Bowsprits of Single Trees and Caps.—On the Jibboom,—Saddle for the
Jibboom. —On_the Flying Jibboom.—The jibboom and Flying Jib-
boom in one.~—Top-masts.—Top-gallant and Royal-masts in one.—Stump-
pole top-gallant-masts,—Caps on the Lower Masts.—Top-mast Cap.

TaE given length of a bowsprit is from the fore part of
the tenon of the cap to the after part of the tenon at the
heel. The part which rests upon the stem and apron is
called the bed ; the inner part, from the outer
end of the bed to the heel, the kousing ; and
nearly at the outer end is the head, or bees’
seating. The general proportion of the outer
end to the given diameter is fwo-thirds, and
the inner end five-sixths of the given diameter.
The ends are tapered from the bed each way,
and rounded their whole length, excepting
the bed, and on the upper part from the bed
to the outer end is left square, for the men
to walk out upon. Cleats used to be nailed
on the bowsprit for the collars of the stays
and bobstays; instead of these, wood is now
left on to form the stops, @ a 4, as here
shown.

There has been lately introduced another
method of making these stops, which are,
two iron straps or splints, b b, with stops,
8 s s, formed on them; they are let in flush
on the under-side, and extend from the fore-
stay-hoop to the outside of the cap, and
therefore adds materially to the fastening
of the cap, and preventing the under part of
it from working loose. These straps are two
inches wide amgl a q{mrter gf an inch {;\hick in
the largest size single-tree bowsprit; the stops
on them are a.b?:tgthe thickness of the ho:gs
for the bobstays, and the ends of them screw-bolted, to pass
through the lower part of the cap to screw it up firmly to
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the end of the bowsprit. A few nails fasten the straps until
the hoops are put on to their places.

To hoop a single-tree bowsprit.—One hoop is driven on
the heel, and one 4 inches within the aftside of the cap.

The bees are fixed on the head, as shown by g, and have
sheeve holes for the foretopmast-stay.

The heel—The lower part of the heel is on a level with
the deck, and the upper part in the direction of the
bowsprit.

The bowsprit cap.—The length of the cap is in general
five times the diameter of the jibboom, and the breadth
twice the diameter, and the thickness one inch less than
the diameter of the jibboom. The cap is of a parallel
thickness, and the athwartship sides are cut square and

arallel to the breadth. The ends are square athwart and
ore-and-aft to the angle made by the stive of the bowsprit.

Below the upper end, in the direction of the stive, its
thickness is set down on both sides,
and a line, A A, drawn through parallel
to the upper part of the cap, which
is the station for the upper part of the
hole for the jibboom. Set down square
to the line A a, the diameter of the
jibboom B, and three quarters of an
inch play ; draw the line ¢ ¢, parallel
to A A ; this will give the station for
the lower part of the hole. Draw A o
and ¢ ¢ square across athwartship
of the cap. As the hole will be an
oval shape, both sides athwartships, on account of the stive,
the distance A ¢ will therefore be the long diameter, and
the perpendicular B, equal to b b, the short diameter; to
these diameters an ellipse or oval must be described for
the hole that the jibboom slides through. Observe, in
getting off the hole, that three quarters of an inch is to be
added to the size for leathering. From the under part of
this hole, set down two-sevenths the diameter of the bow-
sprit square across, as @ g, for the upper part of the hole,
and draw a line, @ @, parallel to o ¢; then five-sixths the
diameter of the outer end of the bowsprit is set down the
middle line r ¥; and B e and E ® are respectively drawn
parallel to @ ¢ and @ @; these lines will give the lower
ﬁ:t of the square hole on the fore and after parts of

cap.
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The cap, when trimmed and prepared for the tenon on
the outer end of the bowsprit, is next iron-bound and eye-
bolts driven through and clenched, for the man-ropes, foot-
ropes, &c,

ON THE JIBBOOM,

The jibboom has a straight line struck across the middle:
the butt end of the tree 1s worked inwards, and the length
set up. The given diameter is at the bowsprit cap, or at
one-third the length from the inner end, from which it is
made parallel. From the cap to the outer end is divided
into four quarters, and the outer end is made two-thirds the
given diameter. It is lined to the size, and hewed plumb ;
afterwards squared and eight squared, and three and a half
diameters is left eight-squares from each end, and between
the ends it is rounded. A stop is made at the outer end
once and one-sixth the diameter in length; and a sheave
hole one diameter and one-sixth in length within the stop
from the upper side, for the outhauler or the jibstay to
})ass through ; and at the heel is a horizontal hole for the
ashing down of the heel; a horizontal sheave once and one-
sixth the diameter in length, for the top-rope. An iron for
the flying-jibboom is placed upon the starboard eight-square
at the outer end.

SADDLE FOR TH'E JIBBOOM.

The saddle is fayed upon the bowsprit, at one-third the
length of the jibboom within the outer end. It is in length
one-half the diameter of the bowsprit; in width, one-half
the diameter of the jibboom; and, in thickness, one-sixth
the given diameter. A seat is made upon the
upper part for the heel, so that the jibboom may
lie el with the middle line of the bowsprit,
and it is fastened to the bowsprit after the bowsprit and
the jibboom are rigged, with one rag-pointed bolt in the
centre and a nail in each end.

ON THE FLYING JIBBOOM.

The heel of the flying-jibboom generally steps against the
cap; the usual proportion is two-thirds the jibboom and
two-thirds the given length of the flying-jibboom. The
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given diameter is at the iron on the end of the jibboom, and
the outer end is two-thirds, and the inner end three quarters
of the given diameter. From the place of the given diameter
it is made parallel to two-thirds the length from the inner
end; the distances from these to the ends are rounded. A
stop is made to one diameter in length within the outer
end, and a vertical sheave is cut within the necking, for the
}i’iyinf-jibstay; and at the inner end a horizontal hole is
ored.

THE JIBBOOM AND FLYING-JIBBOOM IN ONE.

Here the length to the stops will be the length of the
jibboom ; and from the stops to the outer end will be two-
thirds the given length of the flying-jibboom. The diameter
at the stop for the jibboom is two-thirds, and at the
extreme end one-third of the given diameter. It has
sheaves cut for the jib and flying-jibstays as the preceding
jibbooms.

TOP-MASTS,

The length of topmasts is given the same as the standing
masts, viz., the hounded and headed lengths ; or the whole
length including the length of the head. They require to
be such thickness as to permit the hounds to pass through
the cap. The given diameter is at.the lower cap, from
which place it is made parallel to the heel; and, at the
stops and head, the diameters are four-fifths and five-ninths
respectively of the given diameter. It is lined to these
sizes, and hewed from the lower cap sixteen-square, and
rounded to.the under part of the hounds, which are nearly
eight-squared, to admit them through the round hole in the
lower cap. The fore and after stops, ¢, are formed as per
the figure annexed ; the head is left s%uare above the/sto%s,
and the edges chamfered between the upper side of the
cross-trees and the under side of the cap. The heeling is to
be square, and the edges chamfered ; and, if not sufficient
to the hole in the trestle-trees, fillings are fayed and
nailed thereto to supply such deficiency, allowing a quarter
of an inch play. e heeling is in length two to two and
a-half dimmeter, and brought into the size of the eight-
square. In the middle of the heeling a square hole, f is
cut through athwartships for the fid ; its lower part to be
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the depth of the trestle-trees above the upper part of the
hoop, and one inch for an iron plate that is brought on the
trestle-trees. Irom fids are mostly used, and are in length
ance and a-half the given diameter of their lower masts; in
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depth one-third the given
diameter of their top-
mast, and in thickness
two-thirds their depth.

Fids are made square
to the given dimensions,
and one end rounded, the
other snaped from the
under side, and a hole for
a laniard in both ends.

The sheave-hole for the
top-rope.—There 18 one
sheave, s, at the heeling
above the fid-hole, which
is cut throughtransversely
in the middle of the eight-
square of the larboard side
to the foremost eight-
square on the starboard
side. A groove is taken
out, rather larger than
the top rope, when pags-
ing through the square
hole in the trestle-trees,
and is in the direction of
the sheave-hole.

The sheave-hole for the
topsail-tye.—Most of the
ships in the merchant-
service have a sheave-hole
cut through the middle of
the hounds fore and aft;
but, as it i'eakens the

mast, it is preferable to have dlocks in lieu of a sheave-

hole.
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TOP-GALLANT AND ROYAL-MASTS IN ONB.

Tt is now common to have the top-
ﬁ;ﬂ;]lnnt and royal masts in one, T, 7.

e given length is set off from the
lower end; and, from the heel to the
length of the top-gallant mast is seb
off ; then, from the top-gallant stops,
the length of the royal mast is mea-
sured, and a very short pole above the
royal stops, ¢, is allowed.

The given diameter, which is at the
station of the cap, is set off from the
lower end; and at the top-gallant
stops, 4, it is 43 of the given diameter,
and at the royal stops three-fifths of
the given diameter, It is quartered
and uated the whole length, and
rounded quite through, leaving only
the lower part, @ a, square.

The heeling.—The heeling is made
80 as to conform to the space between
the cross-trees and trestle-trees, which
is the same to the top-gallant mast, as
has been explained for the topmast.

The fid-hole.—The lower part is one
diameter and one inch up from the
heel ; for the up and down way half
the diameter, and athwart-ships two-
thirds of what it is up and down.

The sheave-hole for the top-rope.—
There is one sheave-hole placed in the
starboard foremost eight-square, with
its lower part three diameters from the
lower end, and in length one diameter
asnd one

The sheave-holes for top-gallant and

al tyes.—Sheave-holes are cut in a
fore-and-aft direction, half the diameter
below each of the stops; the length of
them is equal to the diameters at the
stops and one sixth, and are lined

with copper.
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STUMP-POLE TOP-GALLANT MASTS.

Top'-;ﬁallant masts are sometimes fitted with stump poles,
when they frequently have a sliding gunter-mast fitted to
them. e length 18 set off and formed the same as the
top-gallant and royal masts in one, excepting that above the
stop is a long pole head. The diameter of the extreme end
of the pole is half the given diameter.

CAP8 ON THE LOWER MASTS.

The principal eaps of a ship are those of the lower masts,
made of African oak, in the merchant service ; they are in
breadth equal to twice, and in thickness five-sixths the
diameter of the top-mast. Two large holes are cut through
them, the one square to fit on the lower mast-head, the other
round, for the top-mast to slide through. The caps are
trimmed or sawed to their dimen-
sions, and their upper and under
sides made stmigEt and out of
winding, and the ends are rounded
off to an arc of a circle, the sides
with a small curve. The holes are
set off from the centre of the
under side of the cap at equal

’- distances ; the substance of wood
left between the holes to be half the taper of the mast
head, and the thickness of the chock between the trestle-
trees. The round hole is the foremost one for the top-mast,
and is sweeped to seven-eighths of an inch larger than the
diameter, to allow for the thickness of the leather, and one-
eighth of an inch for play. The square hole is set off %
fore-and-aft, and athwart-ships, of the size of the tenon
on the mast head, and tapered one inch to a foot, the fore
part and each side three-eighths of an inch to a foot, and
the after part square, towards the upper side of the :
this is done for what is termed *strengthening down.”
wood before the round hole is two-thirds the h of the

, and the wood left b:{ond the after part of the square
ﬁe is once the depth of the cap. The depth is usually
reduced on the edge of the ca g, to make it as light as
ible. The iron-hoop round the cap is commonly one-
third its depth, and varies in thickness from one-fourth to
five-eighths of an inch, according to the size of the cap.
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These caps have four eye-bolts, s, driven through the cap
from the under side for the top-rope-pendants,&c. One of the
bolts is placed on each side of the square hole near the edge
of the cap on the under side, and one on each side of the round
hole, at the fore part, with their eyes athwart-ships and well
clenched uﬁon an iron-plate let into the upper side of the
cap. On the upper side is also & plate, d, for the lower lifts,
with an eye in each end; it is in breadth about one-third
the depth of the cap, and in thickness from one-quarter to
five-eighths of an inch., Three bolts are driven to secure it

on. caps have horizontal strengthening bolts driven
throui]:t them and clenched.
To let on the caps of the lower masts.—From the square

hole cut in the cap, take the size at the lower side, and as
the cap is not to go down to the shoulders on the first
letting on within an inch and a half, for the shrinking of
each, the size of the tenon is that distance set off; when
this is done, take the size of the upper part of the hole and
depth, and trim the head of the mast to the size. It is to
be observed that all caps are to be raised above a level from
the middle line on the mast to resist the weights that act on
the fore side of them.

TOPMAST CAP.

The proportion of the topmast cap to the diameter of the
top-gallant mast is the same as the
preceding to the topmast. Two holes
are formed, the one square to fit the
topmast head, the other round for
the tOIi gallant mast. They have four
eye-bolts, ¢ e ¢ ¢, driven similar to
the lower cap, and the cap is iron bound as described for
the lower cap. See also sketch at page 24.

Several vessels in the merchant service have got iron caps
fitted on the mast-heads and on the bowsprit-end. The ca;
of the bowsprit in this case is fitted on sguare on the em{
and the hole is round for the jibboo:lnsoinithro h. These
iron caps look uncommonly snug Light, seem fo
answer their purpose well.
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CHAPTER V.

Ou Yards made of Single Trees.—On Main and Fore-yards—On Topsail
Yards.—On Cross-jack Yards, Spritsail Yards, Top-gallant Yards, Royal
Yards, and Studding-sail Yards.—On the Driver, or Spanker, and Main
Booms,—On the Mizen and Main Gaffs.—On Trysail Masts.—Studding-
suil Booms.— Trestle-trees and Cross-trees for Lower Masts.—The Framing
of the Trestle and Cross-trees.—Tops of Merchant Ships.—Top-mast
Trestle and Cross-trees.

ON YARDS MADE OF SBINGLE TREES.

YarDs are either square, lateen, or lug-sail ; the first are
suspended across the mast at right angles, and the two latter
obliquely. The square yards are of a cylindrical form,
tapering from the middle, which is termed the slings,
towards the extremities, which are called the yard-arms, and
at the slings is the place of the given diameter ; the distance
between the slings and the yard-arms on each side is

uartered, which are distinguished into the first, second, and
third quarters, and yard-arms.

ON MAIN AND FORE-YARDS.

The middle quarters are formed into eight squares, the
after square to half the length of the yard, or to one foot
six inches beyond the quarter iron for after batten, and the
others, which are for the sling hoop and truss, one-eighth the
len%th of the yard, and from the eight squares in the middle
each side is rounded to the outer ends, except at the place
of the sheave-holes in their arms for the topsail sheets,
which are left square the length of the sheave-hole, It is
to be observed, however, that sheave-holes weaken the yards,
and an iron cheek block, o, is far superior, being brought
o}x: the after side, even with the stops, d, for the topsail
sheet.

The stops, @ d, are formed out of the yards, in squaring
for the cheek blocks. Yards are fitted at their outer ends for
rigging out studdingsail-booms, with four doom-srons ; there



ON PRACTICAL MAST-MAKING, 20

are two on each side of the yard ; the outer one is named the

ard-arm-iron, b k, and the inner one, which is placed at y
the length of the yard from the outer end, the guarter-iron,
n. The outer boom-iron is composed of two parts, the strap,
g, which is let in the thickness lengthways upon the yarg-
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arm, and the crank, 4 %, which projects at right-angles to the
strap, having a ring, %, connected to it, for tghe boom : in one
side of this ring a horizontal lignum vit® roller, ¢, is fixed,
for the ease of sliding out the booms. The inner irons or
quarter-irons, differ in shape to the yard-arm-iron. One
part is formed as a clasp hoop to compass the yard, r & n,
and the ring, & p, is separated from it E’yma shank or chock :
the upper part of the ring opens with a hinge, &, and key,
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p, for fastening it when the heel of the boom is laid
therein.

The boom-irons are fixed on the yards so that a line drawn
through the middle of the shanks of each may pass through
the angle formed by the foremost eight-square, and foremost
upper eight-square, and the centre of any section of the
yard. e outer boom-irons let in their thickness at each
end of the yard, and are fastened with two hoops driven on
tight, with a bolt through between them, and two nails in
the ends. The quarter-irons are put on warmed, and the
keys driven in.

m-irons on the yard-arms of small ships have a straight
neck, projecting from straps, with a shoulder in the middle
of the neck, a.ng the part without left square. The ring has
a shank on the under part, with a square hole that fits the
neck, and is there secured by a screw-nut or a spring fore-
lock that goes on the neck next the ring. It is principally
large vessels that have quarter-irons on their ya.rdg.

ON TOP-SAIL YARDS.

Top-sail yards are of a cylindrical form, tapering from the
slings or given diameter towards the ends or yard-arms,
The ends are three-sevenths to one-half the given diameter;
and the eight squares left on each side of the middle are
one-eighth of the given length of the yard, and each side
being trimmed sixteen-square, are rounded and planed
smooth and fair to their outer ends, except at the places
of the sheave-holes, for the top gallant-sheets, which are
left square, and cleats or stops raised from the solid, for
the reefs of the topsail. These yards have a sheave-hole
cut from the uj side its length within each outer end
for the reef es; and in some merchant ships, sheave-
holes are cut for the top gallant-sheets, but a cheek-block
fixed on the after side, as shown on the lower-yards, is
to be preferred, as sheave-holes weaken the yards.

Jintshing of Yards.—Top-sail yards are fitted at the middle
with two hoops once the Enmeter of the yard on each side
of the alings, for the topsail ties.

The fore and main top-sail yards commonly have boom-
irons at their outer ends, with the outer arm or crank of
the iron made to ship and unship. The mizen top-sail yard
has no boom-iron, but a ferrule driven on, and an eye driven
into the end of the yard.
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ON CROBB-JACK YABDS, SPRIT-SAIL YARDS, TOP-GALLANT
YARDS, ROYAL YARDS, AND STUDDING-SAIL YAEDS.

These yards are at the ends three-sevenths of the
diameter at the slings, and are left in the eight squares
at the middle one-fourth their length, and each side sixteen
squares, then rounded and planed fair and smooth throughout
the length, and a ferrule and eye at each end. Stops are
formed out of the yard the same as the top-sail yards, and a
boop in the middle for the slings.

ON THE DRIVER OR SPANKER AND MAIN-BOOMS.

The given diameter of driver-booms is at the middle, and
of main sail-booms at the sheet or taffrail ; their outer ends
are two-thirds, and the inner ends three-fourths of the
given diameter. They are then lined to the size and
rounded all the way through, except for the jaws, 4 a, where
it is left square. The jaws are mostly made of oak, and
are formed to a half-circle, 1 inch larger than the diameter
of the mast, for leather and play: they are in length from
4 to 6 feet from the inner end of the boom, and in depth
4 to 1inch less than the diameter of the fore-end. The
boom is worked to a tongue to which the jaws are scarphed ;
they are then formed with a curve inwards, go as to follow
in fair to the size of the boom, leaving sufficient strength
to the hollow of the jaws, and are then rounded each way
the fore-ends. Three or four hoops, ¢ ¢ ¢, are driven over
the jaws, and under the third hpop from the fore-end a
horizontal bolt is driven through the boom and both
of the jaws, and one strengthening bolt is also driven about
2% inches from the hollow ; the ends have a nail driven on
each side through the jaws into the boom.

Some spanker-booms have no jaws attached to them, but
fitted with & goose-neck at the inner end, and a hoop round
the mast with an eye to receive it. At the outer end is
formed a necking h, and has a sheave-hole cut within for
the clue of the sail hauling out-to the boom-end; one, and
sometimes two, hoops with eyes, d, e, for the topping-lift;
e, for the outer, and d, for the inner, when it is a long

.
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ON THE MIZEN AND MAIN GAFFS.

b

ngooa

The given diameter of gaffs
is at four feet from the inner
end, and their lengths are set
up from the butt on the
upper part; their outer ends
are half to five-ninths of the
given diameter. They are then
lined to the size and rounded,
as before. The jaws, ¢ a, are
made and finished similar to the
booms, except that the hollow
of the jaws have a great bevel-
ling, that it may be in the
direction of the mast, when
peaked. An eye-bolt is driven
through from the upper side
in the direction of the bevel-
ling of the inner end, and
clenched underneath, for the
throat halyards, and one small
eye-bolt with & hook fitted to
it driven from the underside,
for hooking the neck-earring,
and securing the throat down-
hauler; the jaws are always
leathered in the hollow. At
the end of the gaff there is
a ferrule and eye, up and down,
for fixing a small block to for
displaying signals. There are
likewise hoops with eyes, d d,
driven on the gaff for the peak
halyards.

en the gaff is a “fixed-
gaff,” there is a goose-neck
fitted at the inner-end. Fore

" and Main-trysail-gaffe  are

generally fitted in that manner,
}v:hichhaworks in the truss.
oop having an eye to receive
it; their given diameter is

at the inner end, and the outer end is three-fifths of the
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given diameter. There is no additional length allowed
for pole; and a sheave is cut through at the outer end.
A ferrule and eye are fitted the same as those of the
mizen-gaff.

ON TRY-SAIL-MASTS.

-gail-masts are seldom made for ships or barques,
but only brigs, termed snows, being that they are equipped
with a third small mast or try-sail-mast, just abaft the
main-mast to carry a sail similar to a ship’s spanker. The
try-sail-mast is rounded all the way through, and is of an
equal diameter the whole length, from one-third to one-half
the diameter of the main-mast. The foot of this mast is
sometimes fixed in & block of wood, or kind of step, upon
the deck; at other times on the boom; and, commonly,
steps on a clasp-hoop, with an eye to receive it: the head
is secured between the after part of the trestle-trees.
Instead of a try-sail-mast, a thick rope called a horse, i8
mostly used for attaching the fore-leeches of main and
fore-try-sails in a ship or a barque.

STUDDING-SAIL-BOOMS.

The given diameter of swinging or lower studding-sails
booms 1s at the heel and one-third the length, between
which they are made parallel, and decrease from thence to
two-thirds the given diameter. They are rounded the
whole length, and have a necking at the outer-end, and a
hole boreﬁ through the diameter within; the inner end is
fitted with a goose-neck and ferrule.

The top and top-gallant studding-sail-booms have the
given diameter at one-third from each end: the ends are
two-thirds of the given diameter, and rounded the whole
length, and have a hole through the end. ‘

TRESTLE-TREES AND CROSS-TREES FOE LOWER MASTS.

The ¢restle-trees are in length equal to the breadth of
the top fore-and-aft; in depth, half the dismeter of the
mast at the partners ; and in breadth or thickness, one-half
of the depth. The insides are trimmed straight and out of
winding, and the breadth set off parallel to them. The
lower mdes are snaped from half the depth of the trestle,

o3
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trees down to ome and three-fourths of the depth in length,
from the fore end, and one and three-sevenths of the depth
from the after end, and rounded to a half-circle at the
foremost-ends; the lower edges are chamfered the whole

length.

’Fltxe cross-trees are in length the breadth of the top;
the breadth,—the breadth of the trestle-trees; and, the
depth or thickness, two-thirds of their breadth: they are
snaped from half their depth down at the ends to ome-
fourth of the length of the cross-trees, and their ends
rounded off with a sweep; a chamfer is taken off the
edges on the under sides and round the ends the length of
the snapes.

THE FRAMING OF THE TRESTLE AND OROSS-TREES.

The trestle-trees are placed on horizontal thawts or blocks,
and kept apart the breadth of the mast-head athwartships,
and square with each other at the ends; the cross-trees
are next laid, at their proper stations, athwart the upper
sides of the trestle-trees, having the middle of their lengths
in the centre between the trestle-trees, and at right angles
with them. In letting down the cross-trees, scores are cut
in the trestle-trees from three-fourths of an inch to one
inch of their depth ; a score is also taken out of the under
sides of the cross-trees to the breadth, and half the depth
on the trestle-trees, to steady them in their places. The
cross-trees are then removed, to let up chocks, which are
brought on the fore and after sides of the mast between
the trestle trees, and of the same depth, It is only in
large ships these chocks are fit in the trestle-trees. en
the ocross-trees are in their places, one saucer-headed bolt
is driven through each from the upper side, and screwed-
nutted on the under side of the trestle-trees.

TOPS OF MERCHANT-SHIPS.

All tops in the merchant service are made as small and
light as possible, in order to reduce the ohkafing of the top-
sails the top rim. The usual length is two-thirds to

of their breadth; and the breadth of main-top is

equal to one half the moulded breadth of beam ; the
broadth of fo nine-tenths of main-top ; and dreadth of
miven-top four-fifths of fore-top. It is not comsidered
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necessary to make tops broad for the spread of the to
mast rigging, as it is fgund now that & g?&e stout :taadml;
backstay is the main support of the top-mast.

The fore part of tops are of an elliptical form, and & rim
of elm or oak board fixed on the cross and trestle-trees,
give the external form, when it is either boarded or grated.
The framing being formed, iron plates are let in for the
puttock-plates: the foremost hole for the puttock-plates is
fixed at the centre of the top-mast ; the after hole 18 about
six inches from the after part of the top; and the interme-
diate ones are equally spaced. A hole 18 cut for the slings
at the fore part of the top.

TOP-MAST TRESTLE AND CROSS-TREES.

The length of the Zrestle-trees should be governed by
the cross-trees and chocks ; the breadth -7, of lower trestle-
trees of the respective masts; and the depth v of the
depth of lower trestle-trees. The cross-fress, when curved,
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have the proportion thus,—length of after horn, four-sixths
of the lower after cross-trees of the respective masts;
length of the forward horn, five-sixths of the after one;
breadth,—the breadth of the trestle-trees; and, the depth
or thickness, four-fifths of the breadth., The horns usnally
sweep 9 inches in 16 feet.

The trestletrees are trimmed similar to the lower ones,
and snaped at the ends; and the cross-trees have a taper
on the under sides to half the depth st the ends, which are
rounded, and & hole bored 3 or 4 mehes within, for the top-
gsuﬂ:%ﬁouds; nstead of 8 hole, is sometimes a small
roller fiv
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The eross-trees and trestle-trees are united together
similar to the lower ones, in a frame; and when they are
made with a circular piece, r 7, it is secured to the fore-end
of the trestle-trees, hg», and to the outer part of the forward
horned cross-trees, f; a span piece, b, unites the two pieces
together with four up and down bolts. The short cross
piece a, between the trestle-trees let down, is bolted to the
circular pieces with two small bolts. In fore-top-mast
trestle-trees of the navy there is an additional length
allowed to them, to give a larger space, 4, between the top-
mast and after-mast cross-tree, for a block for the main
top-gallant stay to lead through. The cross-trees and
circular pieces r », are conneetgg by an iron strap fixed to
them, which is made that it may easily be unfixed.

CHAPTER VI

Preliminary Remarke.—On Masting Merchant-ships.—Observations on the
Diamoters and Forms of Masts, Yards, &c.—The greatest Diameter,
commonly called the given Diameter, where it is situated.—Proportions
that the Diameters usually bear to the respective length of the Masts,
Yards, &c.—The fractional proportion that the intermediate Diameters
bear towards the given Diameter.—Tables of dimensions of Masts and
Yards in the Merchant Service.

Havive extended the practical operations in mast-making
over as many pages as the limits of this work will admit,
and, it is hoped, as will be sufficient for initiating the
voung student into the rudiments of this art, a few obser-
vations may be added respecting the masting of ships in
the Merchant Service.

In the first place it is proper to observe, that in deter-
mining the masts and yards for merchant-ships, no general
rule seems to be imctlsed, as we find numerous ships in
the same trade, of the same dimensions, and (to appearance)
of the same stability, with very dissimilar masts and yards.
This in some degree may be accounted for, by the masting
and sparring of these ships being often regulated by the
opinions of those persons who are to command them, some=
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times to the faney of the owner, and at other times to the
builder. This matter of tastes has not only caused a great
difference in the dimensions of masts and yards for similar
ships, but as great . variety in the tautness of the masts
and the squareness of the yards; which, go to prove that
there is not the proportion maintained of the masts and
yards to the length and breadth of the ship, as is the
practice in the British Navy.

The rules given by different authors for determining the
proportion of masts, yards, &c., for merchant-ships, are of
very little use now, for there are so many varieties in the
build of these ships,—some very long and narrow, and
others both long and broad, that it is impossible to make
one rule serve in both cases; and it would require a great
number of rules to determine the proportion of masts and

ards, the way at present these ships are rigged. It is not
mtended in this work to give rules, as it is more common
now to delineate a plan of the sails, from dimensions of
masts and yards of the most approved rig the same size, or
thereabouts, and vary them as may be considered necessary
for the trade she is to be employed in, and for the number
of men that have to work the sails. This is decidedly the
best method to adopt for ships of any kind, as it will be
seen upon the plan how the masts and yards look in propor-
tion to the size of the vessel; besides, the calculation of the
centre of effort of the sails can easily be found, and com-
pared with other ships that have been known to answer well.

ON THE DIAMETERS AND FORMS OF MASTS, YARDS, &c.

In ascertaining what strength and form should be given
to the several spars made usc of in masting of ships, so
that a proper maintenance may be afforded for resisting the
strains that masts, yards, &c., are subject to, we must be
guided by our knowledge on the effects produced on the
different descriptions of timbers, and by what experience
and much service have found to be best, rather than by any
8 tive theory. It is from observations of this sort
that the mast-maker has been enabled to form such a
judgment respecting the strength and diameters that are
requisite for all masts, yards, &c., and to form rules from
experience, as to be pretty correct and easy of application.

e largest diameter is that which is giwen, and is taken
thus ;—at the partners or decks of lower masts; at the cap,
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in top-masts and top-gallant-masts ; at the bed, of bowsprits
at thl: slings or mll)(.ldle, of yards; at the bows rit-cap, of
Jib-booms; at the middle, o dnver-booms at the sheet or
taffrail, of mmn-sml-booms at four feat from the end, of
gafls ; ‘at one-third from each end of top and top-galla.nt
studding-sail-booms ; and, at one-third from the inner-end,
of swmg or lower studdmg-sml—booms

PROPORTIONS THAT THE DIAMETERS USUALLY BEAR TO THE
RESPECTIVE LENGTH OF THE MABSTS, YARDS, &c.

The diameters given to masts, yards, &ec., commonly follow
some law of their length, thus :—

Diameters of Masts.
Main and fore-masts, one inch for every three feet of the

len%
masts of brigs, one inch to every three feet in
length; and the fore-mast nine-tenths of the dm.meter of the
main-mast.
Masts of cutters, three-fourths of an inch in diameter to
every three feet in length.
izen masts of ships, two-thirds of the diameter of the
main-mast.
. .M;lm and fore-top-masts, one inch to every three feet in
en
izen top-musts, seven-tenths of the diameter of the main-
top-mast.
Ib{yallant-maats, one inch to every three feet in their

al-masts, two-thirds the diameter of their top-gallant
masts.
Bow-sprits, the same diameter as the main-mast.

Diameters of Yards.
Main and fore-yards, at the slings or middle, seven-tenths

to seven-eighths of an inch to every three feet in the length.
-yards, five-eighths to seven-eighths of an inch to

every three feet in the length.
%l:ﬂ-ywda six-tenths to five-eighths of an inch to
every feet in the length.
.Royal-yardc one-half the diameter of their top-sail
ards, one inch in diameter to every five feet
in the langth
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Diameters of Booms.
Studding-sail-booms, one inch to every five feet in the

length.
.%b-baoma, seven eighths of an inch to every three feet
in the length.
ing-yib-booms, seven-eighths of an inch to every three
feet 1n the length.
Driver-booms, the same as the fore-top-sail-yard.
Gaffe, the same as their booms.

TABLE OF THE FRAOTIONAL PROPORTION THAT TEHE
INTERMEDIATE DIAMETERS BEAR TOWARDS THE
GIVEN DIAMETER.

Proportions to the given Diameter. I
Species of Masts, Yards, &c. Quarters. Head.
Heel.
1st. | 2nd. | sra, | Jower | Upper
Standingmasts . . .| $2 (¥ ¢ | % $ 4
Topmasts, topgallant-
E.msts, and royal-masts. GERCHAI SIS fi
Arms.
Yards. . . . 8%l #
Outer-
. end.
Bowsprit . . . .|8%|H |3 | & $
Ends.
Jib and driver-booms . .| 4% | 33| 8| %
Fore- | After-
end. | end. |Middle
Main-booms N E IR AR 3
Gaffs AL AR IR AR
Standing-masts § athwartship.| ... 1 fore and aft|
Heeling .
Bowsprit o » $ up and down,
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DIAMETERS OF LOWER MASTS AT THEIR QUARTERS, HEADS,

AND HEELS.
Quarters. Hoads. [Heels, Quarters, Heads. |Heels.
53 K §s K
2z s -
EE|®mlu| | el T
A 5|3 8 3
1st. |ond [3ra. | @ | R st [ond.ford. | | |

Ins, [Ins. {Ins {Tus.|Ins. |Ins.{ Ins. || Ins.|Ins.|Ins.|Ins.|{Ins. |Ins.! Ins.
32 |314|20%|274 (24 |20 | 274 ||20 (197183174 (156 [124) 17}
314|831 |20F|27 235,198} 27 194|193 |18} (163|143 (12} 163
81 [80%|28%|26% 231|194| 26§ 19 |183|173|164|14}(113| 16}
304|380 |284|26 227|194 26 184118317} (153 {13%|11} 15%
80 (2904(28 [253(224(183| 253 (|18 |17§|163|1564{134 |11} 15}
294129 274253122} (184| 254 || 174(174|16}|15 [13}(11 | 15
29 |284|27 |24F|213(18}| 243 || 17 |16§|153(144(123|104| 14}
284 (28 |264(243 21§ 173 243 || 16416} |158 (14} (12§ |10§| 14}
28 (27426} (24 (21 |174] 24 16 (15%|14§|133(12 {10 | 13§
274 (27 |255(28% (208 |17} | 284 |[154|15%|144[183 (11§ 93| 13}
27 (26425} (23} |20} (163 23} |[15 |143|14 {12} 113 9§ 121‘;
264 (26 |247|22% 193|164 22% 141114} 1134 {12} 103 | 9} 124
26 |254(24} 22} 10}1164| 22} || 14 [133{13 {12 |104] 83| 12
253 (25 (233215193 |158%| 213 | 13313} 124{1141103| 84 114
25 2441233 21§ 118§ 15§ 21§ |13 |123|12} {11} 93| 8}) 11}
244 {24 (22321 {183{15}] 21 124124 (114 |10§ of| 73| 104
24 [234{22§|204}18 (15 | 204 {12 [11§ 113{10}} 9 | 7} 10}
2341233121520} | 174 (143 20} | 114/11}]108| 9F| 8§ | 93
23 122§1214|195 (173144 19§ || 11 |103/10}] 94| 8} 63| 9%
224|223 (21 [104|163|143 19} [ 104|10}| 93| o | 73| 64| o
22 |21§{204(185|164(138%) 183 1110 | 94| 93| 83| 74| 6}] 8%
2141213120 |18§|164|134] 18§ 94! 9} 8%) 8h| 73| 51 8}
21 [20§]108!18 |159|133| 18 || o | 83| 8§| 73| 63| 54 73
204 {204 |10} | 174|158 | 123 17§
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DIAMETERS OF TOP-MASTS, TOP-GALLANT-MASTS, AND ROYAL-
MASTS, AT THEIR QUARTERS AND HEADS.

é Quarters. Heads. 2 Quarters. Heads.
3 R E - e
£ —_— =1 .
Es AR RNk IR R AR R 3

8| §ha |[—t1
B liet |ond|sra | @ | B [.P st | 2nd. |3rd. g =
Ins. | Ins. | Ins. | Ins. | Ins. | Ims. Ine. | Ins. | Ins. | Ins. | Ins. | Ins.
19 [183(17%|16}|13} |10 11 |103[10% | 93 | 7% 6
184 |183 |17} |15§1125 |104 || 104[10}| 93 | 9 7} 5%

18 173|163 {154 |12} 10 | o3| of | 83 | 61§ | 54
173 |17 164 |15 |12} 94| 91| 83 | 83| 68 | 5}
17 |169|15§ | 143 11§ 9| 83| 8 73|64 |6
16y [163 (15§ (148|115 | o || 84| 8%| 78 | 7% | 54% | 42
16 |153|143 {133 11| 83 || 8 | 73| "% | 63 | 54 | 43
155 {153 (148|133 103 | sy [l 74| 78| 7 |63 | 5% | 43
15 |143{14 [123|108 | s} | 7 | 63| 64 |6 |43 |83
144 (143|184 (128|120 | 73 | 64| 63| 6y | 53 | 44 |8}
14 |183[13 (12 | 9 | 73| 6 | 53| 5% |58 | 4% |3}
18} |13 {123 |113) 98 | 73 | 6&b| 68| 5% |43 | %43 |83
13 |12gfa28f11p| 9 | 7y | 5 | 43| 45 |41 | 3% | 23
124 |123 (114|108 | 8§ | 63 | 44| 43| 44 |33 |33 |2y
12 113|113 {10}| 8| 65 | 4 | 33| 3% |s§ |23 |2k
114 (113|108 93| 744| 64 | 34| 38| 3% |8 |23 |1z

© W ©
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DIAMETERS OF THE BOWSPRITS, AT THEIR QUARTERS, ETC.

:
i
i

Quarters,

Quarters.

&

B

1st.

2nd.

8rd.

Heels.

Diameter at the
Bed.

B |

1st.

2nd.

Srd.

Heels.

Ins.
31

304
30
29}
29
28}
28
2y
a7
26}
26
254
25
2%}
24
284
28
22}
22

Ins.

304
30
204
29
28}
28
a7}
27
26}
26
254
25
24
2%
28}
28}
224
22}
214

Ins.

28}
28

27}
27

264
26

254
25)
244
24}
234
23§
224
92}
22

214
21}
204
20}

243
243
24

234
23}
223
22§
22

213
21}
20§
20§
20

19
19}
18§
18§
18

17}

264
26

25§
25}
243
24§
24

234
28}
223
22}
213
213
21

20}
20}
103
19}
183

Lol
13

N
—_
o

20}
20
19}
19
18}
18
17}
17
16}
16
15}
15
14}
!
184
13
124

Ins,

21
204
20}
19§
19}
18§
18}
173
17}
16§
16}
15§
16}
143
14}
184
18}
124
12}

Ins,
19§

19}
18}
18}
17}
17}
44

16§
16

15}
15}
144
14}
13§
18}
12§
12§
113
114

17}
16§
163
16

154
15}
14§
143
14

134
18}
12§
12§
12

114
114
10§
10
10

11}

104

10}

10
9%
%

8%
8

Ins.
18§
18
174
17}
163
16}
154
154
15
14}
14}
183
13}
12§
12 !
12
113
11}
10§
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DIAMETERS OF YARDS AT THRIR QUARTERS.
re. ' uarters.

P j Quarte: § g Q

§ - ARN NN ; 8| 8|50
@ | lat, 2nd. Srd. | Arm. @ | 1st. 2nd. | 8rd. | Arm.
Ins, | Ins. Ins. Ins. | Ins. Ins. | Ins Ins. | Ins. | Ins.
22 | 214 |19} | 15§ | 9% | 12 | 120 | 10§ |83 | 5§
214 | 20§ |18% |16 |9} | 12 [113 | 104 |83 |5}
21 |20} | 183 | 14§ |9 113 | 114 {10 |8 | 43
204 (193 | 173 ;14§ | 8% || 11 |08 | 9F |73 |43
20 198 | 174 |14 |8z | 10h |10 | 0% [ 7 | 4
19§ |18 {17 {13 |83 (|10 | of | 8% |7 |44
19 | 184 |16} |18} |8} 9y | o) | 8t |6 |44
184 | 1745 | 16§ |18 |8 9 | 8§ | 73 |6} |8
18 | 174 | 15§ | 128 |73 | 4| 8% | 7% |54 3%
7y |17 |15} |12} | Td 8 | 1|7 |5 |3
17 |16y | 143 | 113 |7} Tyl T | 6k |5} |8}
164 (16 | 14§ 11§ [79e || 7 | 61 | 6% |48 |8
16 | 158 |14 | 11% | 6} 63| 61 | 6% |44 |28
158 | 16 | 18% | 10§ | 63 6 | 53 | 6F |48 |24
15 144 | 13§ |104 |6k || 53| 58 | 4% |8 |af
144 |14 | 12§ 108 |6} | 5 | 43 | 4§ |8 |2
14 |18} |12 | 9% |6 44| 48 | 84| 8k |14
184 |18 |11 | o4 |59 | 4 | 8% | 8% |2 |14
18 lugh [ 113 | o | B (| 84| 8% | Bus | 2% |14




44 TREATISE ON MASTING AND RIGGING.

DIAMETERS OF DRIVER-BOOMS, JIB-BOOMS, ETC., AT THEIR

QUARTERS,
Driver-booms, Jib-booms, &e. Driver-booms, Jib-booms, &e. |
) Quarters, Ends. | . Quarters. Ends.

§ E
§ 8%
AN AN HIEAR AN

3 P es i

1st. | 2od. | Sed 1st. | 2nd. | ord.

Ins, | Ins. | Tos. | Ins. | Ins, || Ins { Ins. | Ins. | Ins. | Ina.
16 | 15§ |14 | 13§ | 10§ 95 |9} | 8% | 744 |6}
158 | 153 | 144 |18 10§ 9 |8 |8 |74 |6
15 | 14§ | 183 |12} |10 8% (8 |73 [T | Od
144 |14 |18} |12 94 8 |73 |78 {6 | O
14 | 13§ | 128 | 113 9} TH |78 | 6% |6} |
184 | 184 | 12§ | 11} 9 T |63 [6§ |58 |4
18 | 12§ | 1144|194 84 6L |68 |6 |bgy| 4
124 {124 1113 | 10&% | 8} 6 (5% |54 |5 4
12 1§ (11 10 8 6L | 5% |04 |48 | SH
114 [ 114 | 10§ | 9% 73 b |4F |48 |4} |3
11 |10 |10 | 9} (f] 44 |43 t4) |8 |8
104 | 10} H 8% 7 4 (3% ;3% |3% |2
10 93 9} 8§ 6¢ 3% |95 (3% |22




ON THE SMALL DIAMETERS OF MASTS, YARDS, &c. 43

DIAMETERS OF MAIN-BOOMS AND GAFFS, AT THEIR

QUARTERS,

Main-hooms. Gaffs. ‘l
. g Quarters. H g 'g § | Quartes. |Ena
. I ?
Alaluls]|e] =g 2 alwlt
g .t [ ond fod | 3| B | 3 g 1st. | 2nd. |Srd 3
" Ins. | Ins. | Ins. |Ins.|Ins. | Ins. |Ins. (| Ins.|Ins. | Ins. |Ins. |Ins.
16 |15§ |14§ {14 |10§ |14 (12 | 12 |11§|11 |9% |63
.15§ 150|141 1134|104 ) 143 | 11§ || 11311} {104 |9} |6}
16 |14§ |18F |183 {10 |13§ (11} || 11 |10%|104 (8% |6}
143 | 144 | 18§ |12§| 93|13} |10% || 104|10f| 9% [8% |5
14 183 {13 |12}| 93|12 {104 | 10 | 9%{ o} |8 by
(184|184 |12% |11§| 9 |12 |10} 94| 9} 8% [Tk |5}
J18 12§ |12 11§ 83| 145| 9% | 9 | 83| 8F (7} |5
*19§ |12} |11%[103| 8 |114 | of | 84| 8k| 73 |eg |43
12 {113 |118|104) 8 {11 9 8 | TH| TR |6} |4y
114|114 |10% |10 | 734|104 | 8§ Th| T8 6 |6 |4}
11 (103 (104 | Of{ 7§10 8| 7 | 63| 6 58| 84
10410} | 943 04| 7T | 0% | TE 64| 63) 6 |58 (33
10 | 93 | 9L | 8] 68| 98 | TH| 6 | 5% 5% |4 |34
94| 03 | 81 | 8| 6} 8% | T}
.9 | B} | 8% TE| 6| 8} | 6}
gh| 8% | | mh| i) vi | o
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DIMENSIONS OF MASTS AND YARDS IN THE MERCHANT SERVICE.

TREATISE ON MASTING AND MIGGING.
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DIMENSIONS OF MASTS AND YARDS IN THE MERCHANT SERVICE.

ON MASTING MEBCHANT SHIPS.
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DIMENSIONS OF MASTS AND YARDS IN THE MERCHANT SERVICE.

TREAINSF ON MASTING AND RIGGING.

Ship of 759 tons.
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DPIMENSIONS OF MASTS AND YARDS IN THRE MERCHANT SERVICE.

OF' MASTING MERCHANT SHIBS,

Skip of 500 tona.

Ship:

Length, 118 ft. 6 in.; Breadth, 29 £t.8 in.
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6.7 THEATISE ON MASTING AND RYGGING.

"DIMENSIONS OF MASTS, YARDS, E1¢., OF A FAST-SAILING
CLIPPER BCHOONER.

< ! ~ Ft.In Ft. In. 1ns.
Main-mast from deck totop of cheeks 47 10 | Head . 8 8 | Diamstar 164
Fore-roast do. do. . 45 0 w o T10 ” 15
Fore-top-nnst, hoist . . . . 2 e
Fore-topgallant-mast . . . 12 Royal . 8 8 ”»
' Main-top-mast, hoist . . . . 85 Pole . 60| ,

Bowsprit outside . . . . 20
Jib-boom outside of cap . . 16
Flyingjibboom. . . . . 10
Poreyard . . . . . . B
ore-topsail-yard . . . . 41
Fore-topgallan®yard . . ... 29
Main-boom. .. . B9
Gaff for sail e .. 29

28

7

13

oé . ”»

.
.
H

Foregaf . . . .
Gafftopsail-yard for sail
Lower-masts, house each . .
Distance from fore-stay to centre of
forexomst . . . . . 2
Distance from centre of fore-mast to ' .
main-mast. . 24 0 | .. . . .

DO WO ODOONO OO OO

3
.

. .o .

Dhmnoo&o‘eentpo(mﬁn mmtbo ) .
taffrall 46 6 . . . 'S
Breadth ofrlxging to rlzg‘hlgatfore-
21 0 . ' . »e

Bmdﬂtofagghztorlggmgat

mm't- . . . . .20 e . .o 4
Helghtofrel . . . ,. . 86 I T
Rise of Jack . . .10 e e
mamm—mmwm P T O | R,

" Rakeofthe main-masttothefoot . 0 8 .4 .. .. w &

08! . . e s

fteave of bowsprit to the foot . * .’
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DIMENEIONE OF MASTS AND YARDS OF AMERICAN VESSELS.
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'ON MASTING STRAM-VESSELS.

DIMENSIONS OF MASTS AND YARDS OF AN AMERICAN
STEAM-SHIP OF 680 TONS.§§¢
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Foremast . . . .
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Topsail-yard ., .
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| Lower . ditto . .
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1 Topgallant  ditto . .
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ON MASTING YACHTS,
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ON MASTING BOATS.
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CHAPTER VIL

RIGGING OF SHIPS.

- Description of Rigging.—Names of Ropes.-—Preparatory Rigging.—To make
+ an overhanded Knot.—Figure of Eight Knot.—Sgquare or Reef Knot.— -
To make a Bowline Knot.— To make two Half-Hitches.— A Timber-,
Hitoh,—A Rolling-Hitch,—A Blackwall-Hitch.—Bowline upon the bight
of a rope.—A Running Bowline.—A Cat’s-Paw,—A Common Bend.—
A Carrick Bend.—A Fisherman’s Bend.—A Rolling Bend.— A Selvagee .
Strap—A Pudding for a Mast or Yard.—To form an Eye-Splice—An
Artificial Eye.—~The Cut or Cont-Splice.~—A Flemish Eye, or Made Eye.
—A Short Splice.—A Long Splice.—Tpe worm and serve a Rope.

.. .li8 a general term given to all the ropes employed to
support the masts, and to extend or reduce the sails, or arrange
them to the disposition of the wind. They each have distinctive
appellations, as the Sanding Rigging—which is used to sustain
the masts, and remains in a fixed position—as the shrouds, stays,
and back-stays. Running Rigging is that which is fitted to
arrange the sails, by passing throuﬁh various blocks in different
places about the masts, yards, shrouds, &c,—as the braces,
sheets, halliards, clew-lines, &c. Lower R %x'ng is that which
attaches to the lower masts ; and Zopmast Rigging consists of .,
the topmast shronds, stays, and back-stays.

The different kinds of laid ropes used in rigging are designated
-gs follows :—hawser-laid and cable-laid rope is all the same; it
is composed of nine strands, each strand
having an eg:a.l number of yarns. These
nine strands are laid into three, by
twisting three small ones into one large
. one; then the three large ones are
i ) up, or twisted together left-handed, which
Lo ° makes the njne strands ; this is a. hawser-
laid, or cabled, rope. | : e

A common or plain rope is composed .
‘ og three strands, or&f an equal number
of yarns twisted together. R

i is made in the same m

- -y - Py
o BT LA AR

ud-laid tope amer, only that it~
5. of fog:‘liwﬁ&m}d- instend of t:;w,nd :{ a::;il s’h&d#ﬁi&
y M&,M . heaxt of ‘the ) WM'
r%ﬂ’u‘.m‘ uple 0d, it is ealled WNPG:WW‘C

" N nm‘ ] R ‘ LAY



| PREPARATORY RIGGING OF SHIPS, e

To commence with Rigging, it is moessa.ry that the youn,
‘student should practise th;‘g %ollowmg, while preparing fc yc:»r §
' nautical life.

TO' MAKE AN OVERHANDED KNOT.

To make an overhanded knot, pass the end of the r.
over the standing part and through the bight, as
annexed sketch,

FIGURE OF EIGHT KENOTS. A
Take the end of the rope round the standing pu’?l, '
under its own part and through the lower bight, an

the kngt i made,

9

{7

SQUABI OR REEF KNOT,

First make an overhanded knot, sup-
posing it be round a yard; then brmg
the end being next to you over the .
left hand and through the bight ; haul
bivthﬁnds taut, and it is made as per
sketc]

TO MAKE A BOWLINE XNOT.

Take the end of the rope in your right hand, lnd the standmg
part in the left; lay the end over the standing
part, then with’ your left hand turn the bight
of the standin, part over the end part; then
lead the end t! rou'ir:he standing part a.bove,
and stick it down ugh the cuckold’s neck
formed on the standing part, and it will appear as the sketch

TO MAKE TWO HALPF-HITCHES.

. Pasa the end of the rope round the standmi part, and
bring it-up through the bight—this is one half-hitch;
two-of these, one above the other, constitute two half.
.hitches, as the annexed figure.

; ‘Takeﬂwendoftheropommd.spu it under
*”'mdover wdw'h '-xidmm \
% isdom. Theb:ghturvu
‘waa;hpgfw drawing of timber, &c. P
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72
A ROLLING-HITCH.

) ‘With the end of a rope take a half-hitch around the
standing part ; then take another through the same
*bight, jamming it above the first hitch and the upper
part of the bight, then haul it taut, and lay the end
above the hitch around the standing part, and stop the
end back with a yarn,

A BLACKWALL-HITCH.

To make a Blackwall over a hook, you form a bight
or a “kink” with the rope, having it underneath and
the hook on the top ; stick the hook through the bight,
keeping the bight well up on the back of the hook
&?ﬁ shown in the figure), until the tackle is set taut,

@;eis‘better learned by practice than it can be de-
seri

BOWLINE UPON THE BIGHT OF A ROPR.

Take the bight of the rope in one hand and the
standing part in the other; throw a cuckold’s neck
or a kink over the bight with the standing ﬁuts, the
same as for the single knot. Take the bight round
the parts, and over the la.rfe bights, bringing it up
:.Eain; jam all taut, and it will appear as the

A RUNNING BOWLINE.

Take the end of the rope round the standing part,
through the bight, and make a single bowline upon
the running part, and it is done. . .

A CAT’S-PAW, FOR SETTING UP SHROUDS, ETC.

To form it, lay the end part of the m‘m or
laniard over the standing part, and middle of -
the bight, then breaking it down, and turning
it three times over both parts, and hook the
-tackle on to both bighta, o
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*oouuoxm

Pass the end of a thronghtha htofanother
rope, oF the of u thm round
‘and ynderneath the standing part, as shown in the
. sketeh. To prevent it }ummm% pass it round twice
under the standing eat of a sail has the |
end paised up throngh the alue,then:onndtheclue,
a.na\mdernea themdingpm

A CARRICK BEND.

This bend is oft.en ‘used in haste, tb bend hawsers topther, or
to form a grea -of warp to tow with. In
fonmngtbubon la. e erid of the hawser across its

standing end of the other hawser, and '

lay it ert’heﬁntsta.ndmgparta,tthecrouand
over the end ; then paes the end down through the A3\ X
b:ght again on the oppogite aide from the other end, @ HY
that one end must be on, the top, and the ol

other un emu.th, a8 is seen in the adjoining sketch,

A nmmux’a BEND,

Take two round turns with the end of a rope or: hawner
through the ring of an anchor, or round a spar,
and oge halfhiteh around the standing and
under all parts of the turns one half-hitch
around theatm@ingpm abWe all, and stop the

end te the nsing with the
l1ast t’wf-mmm end: dn?fer oge of the
round turns, and it becomes 8 studding-sail bend.

A ROLLING BEND, v

This is something similar to a fisherman's
n:nd It is twoi:gand turmmndanm;‘j

Almumm . :
hookatwkletomympe.lhm

or.
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the rope in which the hook of the tackle is fixed. To make
a selvagee strap, get a couple of spike nails and drive them into
any convenient pﬁoe, as far distant as the length intended for
the strap; make the end of a ball of rope-yarns fast to one of
the spikes, then take it round the other one, and keep passing
the rope-yarn round and round in this manner, hauling every
turn tapt, until it is as stout as it has to be.

‘When it is to be a very large strap, it is marled down with
stout spun-yarn ; if of middling size, with two single xope-yarns ;
and if a amall strap, a single rope-yarn.

A PUDDING FOR A MAST OR YARD.

Take a piece of rope of the r:atlxired length, and splice an
eye in each end ; put it on & stretch, then worm it, a.mg parcel
it with worn canvas
according to the shape
wanted. By the sketch
it will be seen that
they are made large in the middle, tapéring gradually towards
the ends, and made flat on the side which goes next the yard or
mast. When made to the size required, marl it down, beginning
in the middle, and marling both ways to the eyes. If the pudding
is for a yard, it is commonly covered with thick leather or green
hide ; but when for a mast, it is neatly pointed over.

TO FORM AN EYE-SPLICE,

An eye-gplice forms an eye or circle at the end of a roi)e, on
itself or round a block. The strands
are first unlayed, and laying the strands
at any distance upon the standing
of the rope, according to the size of the
eye-splice required, open the lay of the
T the middle strand thyosgh ‘o
t the middle
mn itd ove; the surface o{‘ :lﬁe
seoond strand, and push it through the
b ~ ) ﬁ::rhird; repeat the same Witﬂl: the two
other ends, laying them fair apart, o! ing to taper the strands
by gradually reducing the yarns.

" AN ARTIFICIAL EYE. ' ‘
the end of a rope and unlay one strand to a oertain

m?ei’md form the eye by placing {he two strands along the
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standing part of the and stopping them fast
toit;ﬁenta.kethe odd strand and cross it over
the standing part, and lay it into the vacant place
which it was taken from at first; work around
the eye, filling uﬁ the vacant strand until it comes
out at the crutch again, and lies under the other
two strands ; the ends are tapered, scraped down,
marled, and served over with spun-yarn.

THE OUT OR CONT SPLICE,

This is to form an eye in the middle of a rope, as the eye-splice
doth at the end. Cut the rope in two, amf unlay the strands
of each; then lay the ends of one
rope on the standing part of the
other, and stick the end through
between the strands similar to an
ey , and do the same with the
other ends, so that the rope becomes
double in the extent of the splice, This splice or collar is
omnagg used for pendants, jib-guys, breast-backstays, odd
shror 2

A FLEMISH EYE OR MADE EYE.

Unlay the end of a rope, then open the yarns,
divide them into parts, and take a piece of round
wood the size intended to make the eye, and half-
knot about one-half of the inside yarns over the
piecs of wood ; scrape the remainder down over the
others ; then well marl, parcel, and serve them
&gether. This makes a snug eye for the collars of

y8. :

A SHORT SPLICE.

A short splice is made by unlaying the ends of two ropes, or
thetwoenzof one ro toya sugc‘?u%t length, then crutch them
together, as per adjoining sketch ;
draw them close, and push the
strands of one under the strands of
the other, the same as the eye-splios,
This splice is used for block-stra;

slings, &c. If the ends are to

served over, they are but once stuck
through ; if not, they are stuck twice
and cross-whipped across tLe strands,
80 as to make them more secure. When the ends are to be
served, take a few of the underneath yams,enoughtoﬁsuuptha

3
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lay of the rope for worming, then scrape or #rim the outside
ends, and marl them down ready for serving,

A LONG SPLICE.

A long splice is made to rejoin a rope or ropes, intended to
reeve through a block, without increasing its size. To make it,
unlay the ends of the ropes to a

sufficient ' length, which may be
from one half to a whole fathom in
length, crutch them together in the

same manner as a short splice ; one

strand is then unlaid, and the op)
5 site strand laid up’its intervnﬁ;
then turn the rope round and lay

hold of the two next strands that
will come opposite their respective lays ; unlay one and fill up
with the other as before ; the ends are then split equally in two,
and the two opposite half strands are knotted together at the
ends and middle of the splice, so as to fill up the vacant lay;
then stick the ends twice under two strands with all six of the
half strands, leaving the other six neutral; the splice is then
well stretched before cutting off the ends, and it is finished.
A long splice of four-strand rope is made in & similar way as
the preceding.

’

TO WORM AND SERVE A ROPE.

‘Worming a rope is 4o fill up the contlines or vacant space
between the strands of the rope with spunyarn or small rope, in
order to strengthen it, and to render the
surface smooth and fajr for parcelling.
The first end of worming is securely sto
ped, and, when arrived at the end of the
length intended to be served, it is there stopped, then laid back
into the second vacant space; and so on successively, stopping
it at the ends. . ) . .
Parcelling a is wrappm(f old canvas about it, cut in long
; alip? ¢ ta.rredh an ro}led up in mllnswml e cox;x;
mencing to lay it on the . It is customary some
utcc::gpme with the lay of the rope in all cases; but
or rigging, which is not intended to be served over, the parcelling
on; m put on the contrary way.
erving’ a rope is encircling it with line or, spunyarn, &c., to

.ﬁm oot e apunyars For servioe 1 places
of the s or service, is
under the an‘;n, three first turns to
o ~ keep it fuﬁ;thsnthmmmtlken
round the mallet and rope, as shown in the sketch. The mallet
is then turned round the rofie, by its handle, while a boy passes
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the ball of spunyarn at some distance from the man that is
serving the rope, and it round as he turns the mallet,
until tie rope 1# covered the length required ; when the mallet is
within a few turns of the end, take the turns off the mallet and
pass them by hand, the ball or end is put through under the
three or four last turns of the service, and hauled taut, where
t is made fast, as at first. ’

CHAPTER. VIIIL

To put s Strand in & Rope.—To make a Grommet.—To Sheep-shank a Rope
or Back-stay.—To make a Turk’s Head.—Wall Knot.—To Wall and
Crown.—8hroud Knot.—A French Shroud Knot.—A Matthew Walker,
—A Spritsail-sheet Knot.—-A Diamond Knot single.—A Dismond Knot
double.—Common Sennit.—A Sea Gusket—A Wrought or Panch Mat.
—A Harbour Gasket, or French Sennit,—Pointing a Rope.—A Stopper
Knot.—Buoy-rope Knot.—To clap on a Throat and Quarter-seizing.—To
pass & Rose-lashing.

TO PUT A STRAND IN A ROPE.

Tais is done when it happens of one strand of a rope getting
chafed or magged, and the other
two remaining good. Tomanage T T

this, cut the strand at the place

where it is chafed, and unlay it
about two feet each way ; then @
take a strand of a rope about

the same size, and lay it in the vacancy of the rope, a8 shown in
_thz sketch, and stick the ends the same as a long splice, and it
is done.

70 MAEE A GROMMET.

A grommet is made by a strand of a rope,
and l:ia.ng one part over the other; with the
long end follow the lay, until it forms a ring or
small wreath with three parts of the strand all
round ; finish it by knotting and splicing the
ends the same a8 & long splice, '

TO SHEEP-SHANK A ROFPE OR BACKSTAY.

This is done to shorten a
backstay, when the mast is
strack ; the rope is doubled
in three parts, as shown in




78 TREATISE ON MASTING AND RIGGING.

the figure, and taken a hitch over each bight with the standing
part of the backstay, and jammed. taut. - g

70 MAKE A TURK’S HEAD.

To make this, take a round turn round the rope with a pxeoa
of log—lme, cross the bights on each side of the round turn, and
stick oneend under one cross and

the other under the other cross;
it will then be formed like the
middle fi of the sketch : after

which follow the lead until it shows
three arts all round, and it will form the Turk’s head.

Tirk's heads are generally made on man-ropes; and some-
times on the foot-ropes of jib-booms, in lieu of an overhanded
knot, as they are much neater than the knot, and thought by
many seamen an ornament.

WALL-KNOT.~T0 WALL AND CROWN.

¥1T1

To form a Single Wall, Single Wall To form » Single Wall
Siagle Wall snd Walied, Orown Orownedaud  Double Walled ana
Man-rope Kng" or
To make the wall, unlay the end of & rope, and with the three
strands form a wall knot, by the first strand and forming

a bight ; takethenextstmdmd mgltroundtheendoftho
first, third strand round the second, snd up through the
bight of the first; this is a wall. To crown this, lay one end
overthetopoftheknot,whehoalltheﬁnt,thenhytheumd
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over iti the third over the second, and through the bight of th
first, It will then a] as the sketch. To Double Crown : this
is made by unlaying the strands sufficiently, and there making a
stop with rope yarn; then sinﬂe wall and crown, then double
waﬁ and double crown, and haul the end tight, and jam the
knot: then the strands are led down through the walling, and
1aid down in the contline ; tapered, marled, and served over
with spunyarn.

SHROUD KNOT.

Unlay the ends of two ropes about four feet, and
interplace one in the other, the same as you commence
to make a short splice ; then a single wall-knot is made
with the ends on each standing part, and the end laid
in the contline, tapered down, and served over with
sgunya.m. This knot is used when a shroud is either
shot or carried away.

A FRENCH SHROUD KNOT,

Place the ends of two ropes as the preceding, drawin,
them tight together ; then lay the first three ends bac
upon their own part, and single wall the other three
ends round the bights of the other three and the standing
part ; it will then appear like the annexed sketch. The
ends are tapered as the last. This knot is much neater
than the common shroud knot.

A MATTHEW WALKER.

A Matthew Walker is made by
lem-ating the strands of a rope, and
taking the first strand round the rope
and ugh its own bight; then ta.ge
. the second end round the rope under-
neath through the bight of the first,
and through its own bight ; the third
end take round the same way, under-
neath and through the bights of all
three. Haul them taut, and they form
the knot as the sketch. It is a band-
some knot for the end of a laniard, if well made.

A SPRITSAIL-SHEET KNOT.

Ui Woendsofampeabmttwofeet,mdgmthotwo
parts which are unlaid together; form a bight with one strand,
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and wall the six together against the lay of the
rope, the same as was done in a single wall with
three ends ; after this is walled with the six ends,
haul them teut; you must then crown with the
six ends, and it will appear as the sketch. To
complete it, follow the lead of the parts, and
double wall and crown it.

S

A DIAMOND KNOT SINGLE.

The strands of the rope are unlayed a sufficient length to
make the knot; then form bights, by laying the three strands
down the sides of the rope, and keep them fast with your left
hand ; then pass the end of the first strand over the biﬁlt of the
second strand and through the bight of the third ; then take
the second over the third and through the bight of the first ;
then the third over the first and through the second. Haul
these taut, and lay the ends of the strands up again to the next
knot. These knots are used as ornaments upon bell-ropes, and
for jib-boom foot-ropes, man-ropes, &ec.

A DIAMOND ENOT DOUBLE,

This is made by the several strands following their
respective places through the bights of the single knot,
the ends coming out at the top of the knot ; lay the ends
of the strands up as before.

' Common Sennit is braided cordage, made by plaiting
from three to any number of rope yarns together, one
over the other, according to the size and length, always
keeping an odd yarn.

A Sea Gasket 18 made by taking three or four
foxes, according to the size required to make the
gasket: three or four are ted together, long
enough to make the eye; this being done}‘chsp
both parts together to form the eye over a belaying-
pinil and- plait it by bringing the outside foxes on
each side alternately over to the middle ; the out-
side one is laid with the right hand, and the
held steadily until the whole is together, adding a
fox when necessary. When of a sufficient length
to taper, diminish by leaving out a fox at proper




PREPARATORY RIGGING OF SHIPS. 51

intervals. At the finish of it, one end is laid up, allowing enough
to form a bight ; then plait the others through this bight a few
times ; the end which was laid up is hauled tight to secure all
parts. The ends are cut off, and the end is whipped.

A Wrought or Panch-Muat—A. small rope or line is stretched
in a horizontal direction, and made fast at each end, across which
foxes (according to the breadth the
mat is to be made) are middled ==
and hung over it ; then beginnin,
with the first next the left han
and twist a turn in the two parts,
and one part give to the man
opposite (two men being employed
to work the mat); the next fox
has a turn twisted in its two parts,
and one part given back to the
opposite man ; the remainder are twisted round the first which
are given back, and then again round its own part, and so on in
succession. This will make the mat downwards; and, when
finished to the length intended, it is begun again at top till its
breadth is completed. Each twist is to be pressed tight, and
each couple of foxes is to be twisted together at the bottomw, to
keep in their twists till the next in succession are interwoven
with them. At the bottom of the mag selvage it by taking
another small rope or line across in a tight manner, similar to
the head-line, round which one fox is ha.lfﬁxibched while the next
fox is laid up at the back of it, and so on alternately. Trim the
ends off, and thrum it with pieces of old strands of rope, cut in
¥ieces about three or four inches long; open the lays of the

oxes with a small marline-spike, push the thrums through the
lays, and open their ends out,

A Harbour Gasket, or French Sennit, is made with
foxes, something similar to the common sea gasket ;
but, instead of taking the outside fox over all the
rest, and bringing it into the middle, it is interwoven
between them by taking the outside fox of both
sides, and taking it over one and under the other,
working it towards the middle, the same as common
sennit.

Pointing a Rope~Unlay the end of the rope a sufficient length,
and stop it ; open the strands out into yarns, and take out ua
‘ ¢ e3
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many as it will require to make the knittles,* by splitting the

yarns and making one knittle out of every outside ; when

they are made, stop them back on the

standing. part of the rope; then form

the point with the rest of the yarns, by

trimming and scraping them down to &

roper size, and marl it down with twine,

ivide the knittles, taking every other

one up and every other one down ; then

take a giece of twine, called the warp,

and with it pass these turns very tight,

taking a hitch with the last turn every time passing the warp or

illing, Then take the knittles which are up and bring them

down, and the ones which are down, up; hauling them tigh'é
and passing the warp every time over the lower knittles ; procee

in this manner until it is got almost to the end, reserving enough

of the knittles to finish it with ; leave out every other bi%ht of

the knittles of the last l:g, and the warp through the bight,
hn.ull1 thezg taut and cut them off. A becket is sometimes worked
in the end. -

A STOPPER KNOT.

This is made by double-walling and crowning, which
has been described in page 781.ngThe ends are ’put up

through the heans, and whipped at top.

BUOY-ROPE KNOT.

Unlay the strands of a cable-
laid rope, take one strand out of
the ones, and then lay the
three e ones up again as
before ; e the small
ones which were left out, ﬁn&}e
and double them round the

ahndm§' part of the rope ; then
take and worm the spare ends along the lay, and stop tg):m.

TO CLAP ON A THROAT AND QUARTER-SEIZING,

To make a round or quarter-seizing,t splice an eye in one end
of the seizing, and taking the other end round both parts of the

* Knittles are made by laying rope yarns together, with your finger and
thumb, sgainst the twist of the yarn. .

Seizing is jeining two parts of s rope together with spunyarn, houseline-
marline, or small cordage. ' :
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rope that the seizing is to be put on ; then reeve it through the
eye, pass a couple of turns and heave them hand taut; then
make 2 kind of cat’s-paw on the seizing by the marline-spike, and
laying the end over the standing part, push the marhne-spike
down through, then under the standing part, and up through
the bight again, Heave these two turns well taut with the
spike, pass the rest and heave them taut in the same manner,
making six, eight, or ten turns, according to the size of the nc)l‘:: ;
then push the end through the last turn, and pass the riding
turns five, seven, or nine more (which are termed riders), always
laying one less of the riding than of the first turns, These are
not to be hove too taut, that those underneath may mnot be
separated. The end is now pushed up through the seizing, and
two cross-turns taken between the two of the rope and
round the seizing, leading the end under the last turn, and hove
well taut; make an overhanded knot on the end of the seizing,
and cut off close to the knot.

‘When the seizing is put on the end of a rope, and round the
standing part, it is called an End-Seizing. If on the two parts
below the end, a middle or Quarter-Seizing.

A Throat-Seizing is passed the same way, with riding turns,
but not crossed with the end of the seizing. A bight is furmed
by laying the end over the standing part; the seizing is then
elapped on, the end put through the last turn of the riders, and
knotted. The end part of the rope is turned up, and fastened to
the standing part ; this is used for turning-in cfead-eyoa, hearts,
blocks or thimbles, A

TO PASS A ROSE-LASHING.

This lashing is passed crossways over and under one eye, then
under and over the other ; the end part is afterwards taken in
a circular form round the crossing, and the end tucked under the
last part. This circular part is done to expend the end, instead
of cutting it off, so that it will answerhﬁain for the same pu .
The use that this is applied to is in lashing a strap or puddin
round a mast or yard, or the parral-lashing of a wpgalla.nt-yanﬁ
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CHAPTER IX.

Blacks.—A Shell, Pin, and Sheave.—Names of the different Blocks, and their
uses.—A Single Block.—A Double Block.—A Treble Block.—A Shoulder
Block.—A Fiddle Block.—A Shoe Block.—A Sister Block.—A Dead-
Eye.—A Bull’s-Eye.—A Heart.—Belaying-Pin Rack.—A Euphroe.—
Ninepin Block.—Monkey Block.—Strapping of Blocks.—A. Tail Block,—
A Purchase Block.—A Top Block.—A Cat Block.—A Statch Block.—

+ The Spring Block.—A Single Whip.—Whip and Runner.—A Gun-tackle
Purchase.—A Luff-tackle Purchase.—A Top Burton-tackle.~~A Runner
;nd Tackle.—A Long-tackle.~—A Two-fold Purchase.—A Three-fold

urchuse.

BLOCKS,—A SHELL, PIN, AND SHEAVE,

BLovks are used for various purposes in a ship, either to
increase the mechanical power o¥ the rope, or to arrange the
ends of them in certain places on the deck; and they may be
readily found when wanted: they are consequently of various
sizes and power, and obtain various names according to their
form or situation. .

Every block consists of three, and generally four, parts :—
1. The shell, or outside wooden or iron part. 2. The sheave, or
wheel, on which the rope runs. 3. The pin, or axle, on which
the sheave turns. 4. The strop, or part by which the block is
made fast to any particular station, and is usually made either
of rope or of iron, Ironm-stropped Blocks frequently have the
hook working in a swivel in omr to turn it, that the several
parts of the rope of which the tackle is composed may not be
twisted round each other, which would greatly diminish the
mechanical power.

he shell of a block is made of ash, elm, or iron, and
has one or two scores cut at each end, according to its
size 3 these scores are for the purpose of admitting a
strap, which goes round the block, in the centre of which
is a hole for the pin ; the shell is hollow inside to admit
the sheave.

The sheave is a solid wheel, made of lignym vite, iron, or
brass ; in the centre is a hole for the pin, on which it turns.
) The lignum viteo sheave is bushed with brass or iron;

round the circumference a groove is cut, that the rope

which goes over it may pldv with ease. The sheave is

placed in the shell, and the i’x‘n is put through both sheil
and sheave, which constitute a bloc!
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NAMES OF THE DIFFERENT BLOCKS, AND THEIR USES.

‘What is termed a single block has but one sheave, and
if intended for a double strap there aro two scores on the
outside of the shell. Single blocks are more used than
any other kind on board of a ship.

A double block has an additional sheave; it is other-
wise the same as a single block.

A treble block is made in the same manner as a
double, with one more sheave. Treble blocks are
generally used as purchase blocks.

A Shoulder block is the same as a single block, with
the exception that it has a projection at the bottom
of the shell, called a shoulder, to prevent the rope
that reeves through it from jamming between the
block and the yard. These blocks are mostly used
for bumkin or lift-blocks on lower yards.

A Fiddle block 1s made like two single blocks, one above the
other ; the upper one being the largest, so as to allow
the rope which is rove in the upper sheave to play
clear of the rope in the under one. These blocks are
used in places where there is not space enough for a
double one, or where it (the double block) would be
liable to split by not “canting” fair, ar having room to play.
These blocks are used for top burtons, &e.
A Shoe block is also made like two single blocks, but
the sheave of the upper one lies in a contrary direction
to that of the lower one. They are generally used as
buntline blocks to courses ; the buntline reeving in the
upper sheave, and the whip in the lower one,

A Sister block has two sheave holes one above the
other ; three scores for seizings, one af each end, and
one between both sheaves ; they are hollowed out on
each side of the shell to take the shroud. These blocks
are used as topsail lift and reef-tackle blocks, and are
seized-in' between the two forward shrouds of the top-
mast rigging, above the futtock stave. The lift reeves
through the lower sheave, and the topsail reef-tackle
through the upper one.

A e 18 & large round piece of wood with three holes in
it, and a ve cut round it for the shroud to lie in.

It is to turn in the ends of shrouds and back-
stays ; the three holes are used to reeve the rope or

laniard through, which is well greased to reduce
the friction when settin%up the shroud or backstac{: .
The round shape of the block, and the position of the three holes,
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ive it somewhat the shape of a death’s head, and hence its name,
the Dead-eye.”

A Bull's-eye is a kind of thick wooden thimble, with
& hole in the centre, and a groove cut round the out-
side for the rope or seizing to lay in.

A Heart is a peculiar sort of dead-eye, resembling
8 heart ; it has one large hole in the centre, at the
bottom of which are four or five scores, and round
the outside is a groove cut to admit a rope called
a stay. There are other hearts, called “collar-
hearts,” which are open at the lower ends, opposite
“to which the laniard is passed. This heart has a
double score cut round the outside, and two grooves
cut on each side for the seizing to lay in, which
keeps the collar in the scores of the heart, Hearts
intended for bob-stays should be made of lignum
vitee ; those made of ash being liable to split.

A Belaying-Pin Rack is a piece of wood with a
% number of holes through it, in which belaying-
ins are stuck ; on the back part are several scores

?or the shrouds to lie in, to which it is seized.

4 kroe is a long piece of wood, having a number of
holes, through which the legs of the crowfoot is rove; a
score is cut round it to admit of .2 strap. This is used for
the ridge of an awning.

Ninepin Block. + Monkey Block.

STRAPPING OF BLOCKS.

The whole length of all the different sizes of block-
strapping is got upon the stretch, and hove out taut
for worming and serving ; it is then wormed and
served, and the required number cut into lengths to
suit the different blocks. A common strap is fitted in
the following manner :—First cut the rope once-and
«a~half the round of the block, then get it on a stretch ;
worm, parcel, and serve as near the end as possible,
. not to interfere with eplicing ; then splice the ends

.. together with a short-splice, and finish serving snng
3 to the splice. Stretch it and cut the ends off, or serve over
e ,
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TABLE OF THE DIMENSIONS OF STRAFS AND SEIZINGS
FOR BINGLE AND DOUBLE BLOCKS,

h | Seising for _ Lenkth | geising for
Sizsof | Bissof |whemwpliced] SHR " |when eplicea| SSINE M
Bl Strap. 8 for Double
ocks. D | s | Blocks. | PRUSENe | Blocks.
Inches. Inches. Ft. In. Ft. In.
Marline. Marline,
S 1) 156 6 f 17 6 foet
8 2 16 [ 19 6 ,
7 2 19 T 20 T
8 2% 20 9, 23 10 ,,
9 8 2 38 1, 8 0 18,
10 8 30, 113% » 8 3 1}5{ ”
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i Ins, g:;l. Ins 3
11 84 8 8 ¥ 2 3 6 8
12 4 3 6 3 38 39 i 38
18 4 89 3 384 438 3 3
14 4% 4 2 1 8% 4 6 1 8y
15 5 4 6 13 8 4 9 4 4
16 b4 48 114 4 b 1 1 4
17 [ 5 1 1 4 57 1 4
18 .1 57 1 4 6 2 1} 4
19 7 61 |14 4 690 |13 4
20 T4 69 2 8% 7 4 2 84
Nore.~In outting straps from the 8-inch rope upwards,

18 inches more length will be required for splicing, &c.;
under 8-inch, 12 to 16 inches.

Blocks smiped with e{ea or thimbles in the ends, are seized
tight into the bight, and the legs left long enough to lash through
the eyes, round the mast, yard, &c., as the topaail clue-lines, clue-
garnets, &c. Girt-line blocks are strapped with a lashing eye or
tail, and the ih-tl.m e rove. Blocks, strapped with double tails,
o B b and

are fixed in trap, similar to blocks with eye-straps;
those with & single taﬁ,’ called—
A TAIL-BLOCK.

An eyosplice is made in the strap round the
block ; the ends are stuck but once, then scrapsd
down, and served over with spunyarn; a stout
whipping is clapped on about six inches from the

Lice, ] en open the ltmdsottﬁand mrltlllxem

wn selvagee fashion, tapering the yarns a little
towanrds the end of the tail; or, the ends may be -
twisted into foxes, and platted er like a gasket,
Blocks used for jiggers have a doublé tail made in
the same manner.
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A FURCHASE-BLOCK,

This block is double strapped, having two scores
in the shell for that purpose; the strap is wormed,
parcelled, and served, or only wormed and parcelled,
and spliced together. It is then doubled so as to
bring the splice at the bottom of the block. The
seizing is put on the same way as any other; the
only difference is that it is crossed both ways through
the double parts of the strap. These block-straps
are so large and stiff, that it requires a purchase to
set them securely in the scores of the block, and
into their proper place. :

A TOP-BLOCE.

This is a sin%ig iron-bound hooksblock ; it
hooks to an eye-bolt in the cap. The top pen-
dants are rove through the top-blocks when
swaying up or lowering down the topmasts.

A CAT-BLOCK.

The cat-block is a two or three-fold block, iron-
bound, with a large iron hook attached to it, and is
employed to draw the anchor up to the cat-head.
Ont the forward side of the shell of this block are
two small eye-bolts, for the purpose of fitting a
small rope, called the back-rope bridle, used in
hooking the cat.

A SNATCH-BLOCK.

A snatch block is a single block, iron-bound with
a swivel hook. An iron clasp is fitted on the iron
Land or strap, with a hinge to go over the opening
or snatch, and toggles on the opposite side. The
bight of & rope or a hawser is placed in this block
when warping the ship, &ec., instead of reevin‘ﬁ the
end through, which, in some circumstances, would be
very inconvenient. Blocks of this description, and
of a large size, are generally termed “ viol, or rouse-
about blocks.”
, TR SPRING-BLOCK. .
The spring-block is an invention of Hopkinson, of Philadelphi
caloulated to assist a vessel in sailing, and particularly intend

him to be applied to the sheets and the deadweyes; it is
& of & common block or dead-eye, attached to a ’spira.l
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spring of well-tempered steel, within the cavity of which is a
cEAin of suitable strength, called a check-chain ; when the spring
is not in action, this chain is slack ; but when the spring is
extended by the force of the wind as far as it may be without
injury, the check-chain begins to bear, and prevents its farther
extension,

A SINGLE WHIP.

A single whip is the smallest and most simple
purchase in use, It is made by reeving a rope through
a single block, as the annexed sketch. It is used to
hoist up light bodies out of the hold, such as empty
casks, &e. .

WHIP AND RUNNER,

A rope rove through a single block is called a whi
as above ; and if the fall ofuxis whip be spliced roun
the block of another whip, it becomes whip on whip, or
whip and runner. Thus two single blocks will afford
the same purchase as a tackle having a double and a
single block, and with much less friction. To topsail
and topgallant yards that hoist with a single tie, there
is sufficient length of the hoist to apply the g:lrchase as
halliards, which will overhaul with great facility.

A GUN-TACKLE PURCHASE.

This ;l:urcha.se is made by reeving a rope through a
single block, then through another single block, and
make the end fast to the one it was first rove through,
or splice it into the bottom of the block for neatness,

A LUFP-TAGKLE PURCHASE.

Luff-tackles are composed of double and single blocks,
strapped with a hook and thimble; the rope is rove
through one of the sheave holes of the double block,
thenualrough the gingle one, through the double one
again, and the end made fast to the uin%le one, with a
becket bend, to a becket in the bottom of the block,
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w oo

A TOP BURTON TACKLE.

This is rove in the same manner as a lufftackle
purchase ; the only difference is that the u;zger block of
the burton is a fiddle block, while that of the luff is &
double one,

A RUNNER AND TACELE.

A runner tackle is the same purchase as a luff-tackle
a.ﬁ)plied to a runner. A runner is a thick rope rove
through a single block, and has usually a hook attached
to one of its ends, and one of the tackle blocks to the
other: in applying it, the hook of the runmer, as well
as the lower block of the tackle, is fixed to the object

intended to be removed.

A LONG TACKLE.
A long tackle is composed of two blocks; a long
tackle block is double, but it resembles two single
. blocks joined together at their ends.

A Two-fold Purchase consiste of two double blocks ; the fall is
first rove{hrough one sheave of the upper block ; then through
one of the lower ones; through the upper one again, then
through the lower one, and make the end fast to the upper
blickf'km‘fold Purchase is rove in this way : the blocks having
one more sheave, commence to reeve the fall in the middle
sheave first, inatead of one of the side ones, which brings a cross
in the fall. The reason of its being rove in this manner is that
the heaviest strain comes first on the fall part, and if it was rove
in the side sheaves it would have & tendency to cant the block in
the strap, eplit the shell of the block, and cut the fall ; but when
it is in the middle sheave it draws all down aquare alike.
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CHAPTER X.

Drawing Plans for Cutting Rigging.—Drawing s Rigging Plan for S8hrouds.—
Cutting out Standing Rigging.—Backstays (Breast and Standing).—Fore-
and-Aft Stays.—Cutting Lower Mast-head Pendants.—Puttock Shrouds.
—Bobatays.—Bowsprit Shrouds.—Jib and Flying-jib Guys.—Turning-in
Dead Eyes.—Cutter, stay-fashion. :

DRAWING PLANS FOR CUTTING RIGGING,

TaE most proper way to ascertain the lengths of all standing
and running rigging, is to make a draft, or ﬁgg;:;f plan of the
vessel you are employed upon, drawing it to a scale of reduced
proportion to the real dimensions, as the 8th or 4th of an inch to
the foot, a8 may be convenient for the drawing.

To draw the plan of rigging for a new ship, it is necessary to
have the dimengions of thgeglh , a8 1— P

The distance between the foreside of the stem to the centre of
the foremast.

The distance between the centre of the foremast to the centre
of the mainmast.

The distance between the centre of the mainmast to the centre
of the mizenmast.

The distance between the centre of the mizenmast to the out-
gide of the taffrail. ,

The housing of the foremast.

» »  mainmast,

o »  izenmast. .
The step of the foremast above a straight line from the step of
the mainmast.

The step of the mizenmast ditto ditto.
The number of inches the foremast rakes to the foot.
”» » mainmast ”

» » mizenmast ’”
bowsprit rises to the foot.
The' ﬁeight of the rail or gunwale,
» » topgallant forecastle.

» n R head or bumkins,

Also, the dimensions of masts, yards, gaffs, &c.
oo [See the adjoining plate.]
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DRAWING A RIGGING PLAN FOR SHROUDS.

Lower Shrouds.—
For the length of
theshroutziso Iow]:r
rigging, draw the
breadt%x of the ship
from outside of the
channels to outside
of the channels, from
the same scale as the
sheer or broadside
plan is drawn; set
up the height of the
mastsabovethe deck
to the hounds, and
%1::1%&:1 of them.

w the rigging as'
thead;ommggusk;teh
then will the dis-
tance from the lar-
board side of the

mast-head to the
foremost dead-eyo
in the starboard
channels, be the
Iength of the first
parr of shrouds,
making due allow-
ance for the size of
the dead-eyes and
for stretching in

86
t‘xi:gt‘i%ehshronil:
qmead to channe
which -are plaoed
aft of each mast,
a8 shown in the
flak,then'respective
S5 by appiving
tam applyin
the .length of the
shrouds of the fore-
most ones on this
-d: which is g
for -
shmd of the ea.n'y "
aft. Measure them
in the same manner as those in the annexed sketch but
allowing for-each pair of shrouds to lap ever the diameter of the
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rope at the eye on the mast-head. The length of the shrouds
must vary inversely as to the rake of the mast. The greater
the rake, the shorter the ost shrouds,

Topmast and Topgallant Rigging.—~The lengths are found i jn
the same way.

In measurin the length of the shrouds, some prefer the
distance from the opposite side of the mast-head to the partners,
added to halfthe breadth of the deck, from the mast to the tnde

OUTTING-OUT STANDING RIGGING.

Lower Rigg l_Zg——When the rigging plan is completed and the
length measured, get the shroud warp on a stretch, or rather
one end of it, long enough for one pair of shrouds; mark
off the distance for the required service ; and, when completed
bemgnwormed parcelled, and served, on a taut stretch for a
few days (the onger time the better), measure the le with
a tape-line, of first pair of shrouds, No, 1, starboard; when
measured and chalked the required length, slacken down the
stretch, and cut at the chalk-mark ; mi dle the shroud at the
centre of the service, and lay it on the rigging-loft floor for
in the dead-eyes, &, Conmtinue fitting, and cutting,
from tgle draft, in this way until is cut the number of shrou
required for the gang, allowing each pair of shrouds to lap
over the diameter of the rope at the eye, as they are laid on
the loft-floor ; alternately making due allowance at the ends,
before cuttmg, for the carry-aft, or the jump of a port, if
required. But the exact length of each is easily got from the

plan.

.‘fn worming, start before the shrouds are hove out to lengthe r:i
because the worming increases in tension with the rope,
thereby draws emooth and even into the contline. In parce
begin at each end where the serviceis to leave off, and pu'oei
upwards to the middle of the eye, where eommence iervm
downwards on each leg, The eye-seizings are round o
whmut on, the whole eye is neatly covered with

-gister block is sometimes put on between the two
forwa.rd shoouds, for the lower boom topping lift.
{;mad and Topgallant Rigging is cut in the same manner.
the top-mast nﬂg ways seize in a sister-block
between the two forward ds, for the top-gail lift and reef-'
tackle, The swifters are era.lly served th whole length.

The eyes of the to; nggmg to fit exactly
around the cylinder; if there is mut shroud, or

pgﬂlmt-uhroud,onuohude,theyueu fitted with a
hm&ubooeys,orgowgothnvﬂhacutsphu

! WLY& *
Dreast and Standing, are stays which support the top-mast,
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to t, and royal-masts from aft; they reach from the
heads of their respective masts to the channels on each side of
the ship, and assist the shrouds when strained by & press of sail,
as shown in the plate, p. 92.
These may be cut by the same rule; the eyes of the breast
backstays are fitted in different ways. They are sometimes
together, making a square, the size of the mast-head ;
sometimes they have an eye like the shrouds, made to fit close ;
and others have a small eye seized in the bight, and lashed
round the mast-head. The eyes of the standing backstays are
fitted like those of the shrouds. )

FORE AND ‘AFT-STAYS.

These being marked on the rigging plan (see plate, p. 92),
measure from the after parts of the mast-head to where the
stays set up, and to this distance add the .length of the mast-
head, for collars,

Collars for stays are the length of their respective mast-
heads. The mousings are raised once and a half the size of the
stays, and at a distance equal to twice the length of the mast-
head from the mousing. A Flemish e¢ye is worked on the
end, and the stay rove through it ; or they may be fitted with
lashing eyes, in which case each leg is the length of the mast-
head ; the service is continued the length of the eye below the
mousing, the collars parcelled or leathered, and the hearts turned
in with the lay of the rope. Stays are wormed, parcelled,
served, and leathered in the wake of all nipps, sucﬁaa.s the
bees, bullock-blocks, and sheave-holes,

CUTTING LOWER MAST-HEAD PENDANTS,

The forward pair should be twice the length of the mast-
head,—the after pair twice and a half; thimbles are spliced in
the ends, and they are wormed or spanned together, so as to
form a span to fit the mast-head,

PUTTOCK SHROUDS. -

The distance from the extremity of the top to the puttock-
hoop, or chain-necklace, will give the length of the puttock-
shrouds, which must have a hook and thimble in their upper
ends, and a thimble in their lower ends. The puttock shrouds
are hiooked to their respective plates in the tops, with the points
of the hooks in. See sketch, p. 13, e .

' BOBSTAYS.,

The bobstays of all merchant vessels are chain, which are
fitted with shackles to the cutwater, with iron plates let in



96 TREATISE ON MASTING AND RIGGING.

flush with the wood, a bolt going through both plates; the
gte};er e;)ds are set tight by screws to the hoops on the bowsprit.
Pp. 20. .

BOWSPRIT SHROUDS.

These are of chain, and the length may.be found by making
an athwartship plan of the rigging of the bowsprit. A>dead-
eye or heart is attached to the end which sets up to the collar
or hoop on the bowsprit, and a hook at the other, to hook to

- the eye-bolts in the bows.

JIB AND FUYING-JIB GUYS.

Take the distance from the boom-end ‘to the spritsail-yard-
arm, and from thence to the bows, if an athwartship draft be
made ; or make an allowanae for reeving through the spritsail-

ard. They are generally fitted with a cuckold’s-neck over the
oo end, and set up with dead-eyes to the bows.
‘When no spritsail-yard is carried, the jibboom is secured
by guys to the ou ‘g%:ors commonly called whiskers, which are
ed just inside the bowsprit caps; but sometimes extend out
g-om the fore part of the cat-heads, and in this case made of
iron, with sheaves at the extremity, through which the jib-
gu%a lead, and are set up inboard.
he martingales must be cut, and fitted to the manner in
~vhich they are rove.

TURNING-IN DEAD-EYES,

Take the length of the shroud from the draft, if the masts
are not stepped, and place the dead-eye to that lan%:lz a8
directed in p. 93. Turn the dead-eye in as near the a8
possible, so that all of the shroud may be equally stretched,
obsgrving to keep the lay in the rope, as it prevents the wet
gettmg in. The score of the dead-eye being well ia thus
turned in,—the end of the shroud is taken underneath round

the dead-eye, inside standing, or mast-head part; a bolt is put
in a hole of the dead-eye. The dead-eye machine (a pair of
ggx:zdis fixed on, and the shroud is hove in quite snug round
e -eye. :
When }:nhrond is hove ytidl];r;?d,pmugoodthmato
aeising;wenncnred,hmf' nd taut up; them a
xound, or quarter sei an aamﬂleroneonn&o “‘,w
.« 'There is one“thing of importance, and should be observed
in turning riggi:;g—in on shore—to keep the lay in the rope, and
when sent put of the loft, m be on the mast- keoep
phacs”of spasgein, acoording o the mumbes "Th eads will ay
piece of spuntyarn, , e ends will.
ufﬁonmddn,mdmxonthaotb&. L v
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CUTTER STAY FASHION.

Turning in dead-eyes, termed Cutter-stay faskion.—The dead-
eye being placed to the mark, the end is passed round it as
before, but instead of being secured with a throat-seizing, the
end is passed round the standing-part, and seized to the part
round the dead-eye with a round-seizing, and another on the
end round the dead-eye.

CHAPTER XI.

Rigging Sheers.—To take in the Mizen-mast.—To take in the Main and Fore-
mast.—To take in the Bowsprit—Gammoning the Bowsprit.—Rigging
the Fore, Main, and Mizen-masts.—Lower Tackle—Pendaunts, Shrouds,
Swifters, Stays, the setting up of the Lower Rigging.—Rigging the Bow-
sprit —Bobstays, Bowsprit Shrouds, Blocks for the Fore-bowline, Blocks
for the Foretop-bowline, Horses or Ridge-ropes, tho Goblines or Back-
ropes.—@Getting the Tops over.—Rigging the Top-mast—GQetting the Cap
into the Top, the Top Tackle Falls and Blocks, getting Top-mast Cross-
trees over, Ginn-blocks, placing Top-mast Rigging, to seizein the Sister
Blocks, the Top-mast Cap, the Standing After Back-stays, the Fore Top-
mast-stays, Main Topmast-stay, Main Topmast Spring-stay, Mizen Top-
mast-stay.

RIGGING SHEERRS,

Every facility is afforded at Her Majesty’s dook-yards for
lifting the lower masts and the heavier parts of rlg%'p on
bomf which is

, by e “Sheers ;” a detailed description of i

§iven in p. “ Rudimentary Construction of Cranes,” by

oszﬁh Glynn, Esq, F.R.S. Asmerchant ships have not reconrse
o8

to e, and it is onli: few places else have got them, as in
the East India Docks, London ; the new docks at Sunderland,

&e. ; it becomes necessary to get such spars as can be procured,
and erect a pair of sheers on board for that purpose.

In doipg this proceed as follows :—Take in a sufficiency
of ballast, or coals, to steady the ship, if tender, and shore the
decks from the skin up, particularly abreast of the partners, -
Sling “ skids” up an down the sides, for the purpose of
kee) the sheer legs clear of the channels; reeve the *par-
buckles,” (see p. 20, “ Construction of Cranes,”) and bring the
sheer legs alongside with their small ends aft; parbuckle them
on board their heads or after ends resting either on the
taffrail, the break of the poop, or a spar placed in the most



98 TREATISE ON MASTING AND RIGGING.

convenient spot,the more elevated the better. Square the heels
exactly one with the other, so that when they come to be
raised the legs may be found of equial height.

As near the after ends of the spars as may be considered
nece , when crossed, put on the head-lashing of new, well-
stretohed rope (figure of 8 fashion), similar to a racking-seizing,
and cross with the ends. Open out the heels, oa.rréyinione over
to each gangway, and placing it on a solid piece of oak or shoe,

reviously prepared for the purpose. Clap stout tackles on the
heels, two on each, one leading forward, the other aft ; set taut
the after ones, and belay them. Lash a three or four-fold
block, as the upper one of the main purchase, over the main-
lashing (so that it will hang plumb under the cross), with canvas
underneath to prevent chafing; and in such a manner that
one-half the turns of the lashing may go over each horn of
the sheers, and divide the strain equally ; also sufficiently long
to secure the free action of the block. Lash the small purchase-
block on the after horn of the sheers, sufficiently high for the
falls to {)lay clear of each other, and a girtline-block above all.

Middle a couple of hawsers, and clove-hitch them over the
sheer-heads—having two ends leading forward, and two abaft,
led through vial blocks, and stout-luffs clapped on them. These
should be sufficiently strong to secure the sheers while liftin
the masts. The lower purchase block is lashed forward, roun§
the knight-heads (ﬁ)erha.ps round the cut-water), and the fall
being rove, the sheers are raised by heaving upon it, and

reventing the heels from slipping forward, by means of the
Keel-tackles previously mentioned. :

Sometimes a gmall pair of sheers are erected for the purpose
of raising the heads of the large ones.

‘When the sheers are up, the heels confined to their “ shoes,”
they can then be transported along the deck by means of the
heel-tackles and guys to the situation required, taking care to
make them rest upon a beam, and to have the deck properly
shored up below.

Finally, give the sheers the nece rake by means of the
guys, and set taut all the guys and heel-tackles, &ec. ; this being
done, the sheers may be considered ready.

TO TAKE IN THE MIZEN-MAST.

The mizen-mast being alongside, with the head aft, and the
ﬁu-l-nd"Luhadontothe forward part of the mast at the
istance from the temon to just above the spar-deck partuers;

* Gariands are made of new rope, well stretched (seivagee fashion); they
mhidnmfog:ud pm.o:‘th&o.mut, nnmhohingpu‘tb:'nomdl,ml
- atosed. betwoen the gariand ar mast; » dagging if mecessary,
M“M RV " .
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lash a pair of girtline-blocks on the mast-head, and reeve the

irtlines ; bend the sheer-head girtline to the mast below the

ibbs, to “ cant” it. Overhaul the main purchase down abaft,
thrust the strap through the eyes of the garland, toggle it, and
secure the toggle by a back lashing. Take the fall to tﬁecapstau
and “heave round ;” when the heel rises near the rail, hook
on a heel-tackle to ease it inboard. Get the mast fair for lowerin,
by means of the girtlines, wipe the tenon dry, and white lead,
or tar both it and the step, “lower away,” and step the mast.

mast.
e mast being stepped, and wedged temporarily, “come
up” the purchases, man the and heel-tackles, and transport
tl?e shee?s forward for hkinggg the main-mast,

. ’

TO TAKE IN THE MAIN AND FORR-MASY,
Proceed in the same manner as in getting in’the mizen-mast.
1t is better not to use garlands, when the sheer lags are rather
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Ehort, as lashing the purchase-blocks to the mast shortens the
distance. If the ship has a topgallant-foreonstle, it would be
well to step the mast forward of the sheer legs, for the brake
of the forecastle comes abreast of the partners; and, in a case
of this kind, it would be well to take in the foremast first.

TO TAKE IN THE BOWSPRIT.

Transport the sheers as far forward as possible, or as the
bows will permit ; send a man to the sheer-head, bend on the
girtlines to the small l{mrehase—block to li%?t it uF, unlash it,
and lash it again to the forward fork or horns of the sheers,
pass a strap round the fore-mast head, to which hook a large
tackle, carry it well aft ; and haul it taut, for the purpose of
staying the mast. Lash a couple of large single blocks to the
foremost head, middle, and hawser, and clove-hitch it over the
sheer-head ; reeve the ends through the blocks at the mast-head,
down on deck, carry them well aft, and take a turn. Hook
the after-heel tackles forward, and take the after-guys aft ; pass
a bulwark lashing round each heel, rake the sheers over the
bows sufficiently for the main purchase to hang directly over
the oning-scuttle, and make all fast.

Tﬁe bowsprit being brought under the bows, with the head
forward, and the garlands ed on, the main one a little
more than one-third from the heel, the smaller one between the
cap and bees, having guys leading from the bowsprit to the cat-
heads, and a couple of straps round the heel for hookix;i the
bedding tackles ; overhaul down the purchases and toggle them ;
“sway away,” attending it by the guys, until nearly perpen-
dicular ; hook on the bedding tackles, which are taken from the
bitts on the main-deck, and led up through the partners; wipe
the tenon dry, and white-lead, or tar both it and the mortice ;
“lower away,” bouse upon the bedding-tackles, and bring it into
its ml;loome up purchases, guys, nnfalh garlands, and proceed
to di tle the sheers.

If the ship has a topgallant-forecastle, the bows?rit cannot
be taken in with the sheers without the assistance of a derrick,
on account of the brake of the forecastle, it not being prudent to
ste aheor; on ltéle top of it. dal do the yard,

en the ship is masted, and alongside the.yard, commence
getting on board tops, caps, cross-trees, top-masts, and topgallant-
masats ; alaol:uh:en!:iy taoklgls and l%for setting up the rigging
and ataying masts, top-blocks, with lashings for top-ropes,
and all the rigging at hand and in order:s
*

* Soo % Tho Kedge Anchor ; or, Young Sailo’s Assistant,” by William
Brady, of the U. 8. Navy. in reference to which, I have much pleasure in
acknowledging the use I have hezre made of soveral articles in his most unique
and weful book. ‘
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‘When extreme expedition is not wanted, the following is the
usual progreseive method of rigging shipa:

GAMMONING THE BOWSPRIT.

It is necessary that a stage should be rigged under the bow-
sprit for this purpose, and slung from the %owsprit eiid. The

ammoning is of new, well-stretched rope ; chains generally in
the merchant service. One end is passed over the bowafrit, and
through & hole cut in the knee of the head, alternately, The
first end, if rope, is whipped and passed through the hole, and
over the bowsprit, with a round turn, then clinched round the
bowsprit close against the cleats or stop ; the other end passes
through the forepart of the hole, again round the bowsprit, but
before the clinch on the bowsprit and aft in the hole. All
the succeeding turns go in the same way. A selvagee, or
lashing, is put round the cutwater, to which a block is hooked
abreast of the hawse-hole, through which a pendant is led
through the block, with an eye in its outer end, to which a
bight of the gammoning is toggled every turn, while to the
other end is hooked a long tackle, and the fall led to the
capstan, When all the turns are passed and hove taut, they
are frapped together by as many cross-turns as are passed on
the bowsprit, each turn hove tight. The end is then whipped
and seized in one of the turns. Iron gammoning is put on in a
similar way.

RIGGING THE FORE, MAIN, AND MIZEN-MASTS,

Before the trestle-trees are sent up, white-lead the mast-head
in the wake of them ; overhaul down the girtlines and bend
on the trestle-trees, with the after chock out; “sway away;”
when above the bibbs slip the stops so as to let them come down

dually into their places; then the after chock is sent up, let
in and bolted, Tar the mast-head in the way of the rigging ;
overhaul again the girtlines for the bolsters, which are covered
with well-tarred canvas; sway them aloft and stop them, The
girtline-blocks are now lashed to the after part of the trestle-
trees.

The girtlines that reeve through them lead down upon the
deck, for hoisting the rigging in the following manner :—

Lower Tackle Pendants—These are sent aloft and placed ,
they have got a long and short leg, fitted together with a span,
or square, the size of the mast-head, .As soon as the mast-head

ndants are placed they ought to be lashed abaft, the tackles

ooked, and the mast stayed by them.

Shrouds are hoisted over the mast-head. Thus,—Overhan]
down the Ertlines, bend the mast-head one on the shroud, with

a timber-hitch, or toggle, four or five feet below the seizing
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and stop it to the centre of the eye; take the ine from the
after trestle-tree, and bend it hialf way down the shroud ; then
“sway away” on the lower girtlines, and lift the weight of
the shrond. When high enough, the stop in the eye is cut,
and it will fall over the mast-head ; the persons employed to
shee the rigging layin%lit fair on the bolsters, beating it well

own, ant o%:aerving to have the eye-seizing come as near the
centre of the mast-head as l]))ossible. In this manner, hoist
foremost pair of shrouds, starboard-side, the next pair forward
on the port side ; and so on, alternately, until all the shrouds
are over.

Swifters are swayed over the mast-head, next above the
shrouds (the after swifter goes over first in small vessels),

‘and are fixed on the starboard and port sides of the mast. In
staying the mast these swifters should be set taut, the mast
being previously wedged, and the stays set steadily up. .
‘S’z;r'z!m Stay is next sent up, and last of all the ﬁrewntcr or

ng-stay. .

The Setting-up of the Lower Riyginlq.——Reeve the end of the
lanyard, if prepared, through the hole of the upper dead-eye
nearest to the end, and stopped with a wall-knot, to prevent its
slipping ; the other end is passed through the hole of the lower
dead-eye, and returning upwards, is rove through the middle
hole in the upper dead-eye, and next through the middle hole
of the lower dead-eye, and lastly, through the foremost hole
in both dead-eyes. a selvagee-strap on the shroud well uE,
to this hook the single block of a luff-tackle ; the double-block,
to a blackwall-hitch in the lanyard ; the fall is then made fast
to the hook of the main tackle with another cat’s-paw or black-
wall ; reeve the tackle fall through the leading block, and pull
up, the lanyard beinghwall greased, to make the whole slide
with ease through the holes in the dead-eyes. When the
rigging is set up for a full due, (which is when the masts
are stayed forward and the stays all set up,) the lanyard is
first nipped, or stopped, and the end passed between the throat-
seizing and the dead-eye with a hitch, then brought round all
the parts in turns to expend the lanyard, and the end is well
stopped to its own part with spunyarn. The ends of the shrouds
are then cut square and capped, and the mats laced on.

RIGGING THE BOWBPRIT.

Bobstays—Chain is generally used in the merchant service,
and fitted to shackle to the cutwater, with iron plates let in
flush with the wood, a bolt ?ing through both plates, which
is very snug and strong. A heart, or iron-bound dead-eye, is
attached to the outer-end, and a lanyard then passes thrm:;ﬁh
and connects with the heart, or iron-bound dead-eye, in the
iron collar under the bowsprit, and sets up taut, with luff-
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tackle mpon luff, and leads in upon the fogecastle. Ships have
twoor t bobstays, according to their size. Their uses are
to bind down and keep steady the bowsprit, and counteract
.the force of the stays of the foremast, which draw it upwards.

Bowsprit shrouds are sinile pieces of chain hooked to an eye-
bolt on each side of the bow ; the foremost end has a hemt
or iron bound dead-eye linked on ; the shrouds are then set
taut as the bobstays.

Blocks for the grc‘bowh'ms are spliced, one on each side of
the forestay.

Blocks for the fore-top-bowlines are seized, one on each side, to
an eye-bolt in the bowsprit-cap.

orses, or Ridge-ropes—The outer ends are spliced round a

thimble in an eye-bolt on each side of the upper part of the.
bowsprit cap. The inner ends have a thimble seized in that
sets up with a lanyard to an eye-bolt in the knight-heads or
stanchions for the purpose.

The goblines or back-ropes, whether rope or chain, are fitted
to the end of the dolphin-striker, and set up to the bows,
one on each side.

GETTING THE TOPS OVER.

The girtlines are overhauled for the cross-trees, are then
hoisted into their places, and bolted in the trestle-trees, which
are screw-nutted or fore-locked underneath. The top is holsted
on board by the girtlines, and placed up against the aft-side
of the mast, except the mizen, which is placed on the fore-side.
The girtlines being on each side of the mast-head are then over-
hauled ; one end is passed from underneath, and up throwgh
the hole for puttock-plates ; hitch it to the standing part, and
stop it with spunyarn through the hole made for the slings in
the fore-part, except the mizen-top, which is stopped at the
aft-part. A girtline is taken from the mizen-mast head, and
bent to the foremost part of the maintop ; bend on a tripping-
line to the pigeon-hole leading from the foremost-head. The top
is then hoisted by its girtlines over the mast-head ; when suffi-
ciently high to allow the foremost edge of the lubber’s-hole to
clear the mast-head, cut the stops and cant it over by the
tripping-line, and the top will hang in the girtlines, when it
can %e owered, placed in its berth, and bolted.

The dead-eyes for the topmast-rigging can now be hauled
up, and put in their places in the top-rims, and also ship the
top-rail, and puttock shrouds in their respective places.

The top-blocks are large single blocks having iron straps, which
are formed, after being put round the block, into a large hook
(see sketch, p. 88). Overhaul down the firtlines through the
Jubber’s-hole ; then bend one part through the sheave-hole of
the block, and stop it to the back part of the hook. The block
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is then hoisted up, and lash it to the mast-head around the
hook; with a- long enough to allow the bloek to han
half-mast-head high. Through this block reeve a hawser, an
send the foremost end down through the square hole in the fore-
most part of the trestle-trees, the after end through the lubber's-
hole, through a leading block on deck, and round the capstan,

RIGGING THE TOPMAST,

The hawser being already rove, reeve the foremost end through
the sheave-hole in the heel of the topmast, when it is racked to
the topmast in two or three J)laees, between the heel and the
hounds ; it is then well stopped with a good lashing, and enough
of the end to spare to make fast round the mast-head. The
other end is taken to the capstan, through a leading block on
the deck, and the mast hove up. When the topmast is hove
high enough to enter the trestle-trees, the end of the hawser
is clinched round the mast-head and the rackings are cut, the
men in the top being ready to overhaul the girtlines down before
all, and get the cap into the top.

GETTING THE CAP INTO THE TOP. |

Reeve the foremost end of the girtline through the round-
hole in the cap, and take two half-hitches ; stop the girtlines
along to the after part of the square-hole. Sway up the cap
until it is high enough to clear the forepart of the top ; lower,
and place the round-hole over the square-hole in the trestle-
trees, keeping the bolts in the cap under. The topmast is then
hove well through, the men in the top being ready to place
the cap over the head, and lashing it in a secure manmer; a
capstan bar is thrust in the fid-hole with a hauling-line on the
end ; it is then hove high enough for the cap to enter over the
lower maat-head ; haul on the line from the bar in the heel of
the topmast, and it will slue the mast and bring the square hole
of the cap over the lower mast-head ; it is then lowered a
little, and the cap placed, the lashing taken off, then beaten down
into its place.

The cap being fixed securely over the lower mast-head, the
topmast is hung by the up and down tackles, to unreeve the
hawser. The top blocks are unlashed, then hooked to their
proper bolts on each side of the cap, the top-tackle-pendant is

. then rove through one block, through the trestle-trees, through
the sheave in the top-mast, up through the trestle-trees again,
and reeve t‘lixe e:;d ttﬂm)g hkthe foremost bolt in the caﬁ)’ o th?
opposite side of the bloc orereevingitthmus parce
itpp::‘ll); take two half hitches on ita own, or standing part,
and secure the end with a round seizing. To the lower end
of the top-tackle pendant is hooked (through the thimble) the
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block of the top-tackle, eonnected, by its fall, to a block hooked
to an eye-bolt in the deck, and brou%:lt to the capstan.

The top-tackle falle and blocks.—The up})er block is double,
strap which 18 made into a hook; the lower is also double,
and should be iron-strapped, having a swivel; a sifigle oneis
hooked near the double as a leading-block ; the is rove;
the standing part hitched, or clinched, over the block; they
are sometimes spliced in, and sowme have beckets.

To hook the double block, clap a single tail-block well up on
the pendant, reeve a whip through it, hitch one end of the
whip through one of the sheaves of the double block, hoist it
up, and hook it to the pendant.

GETTING TOPMAST CROSS-TREES OVER.

The topmast cross-trees are swayed up in the following
manner :—Overhaul a girtline through the round-hole in the
cap, and the after girtline outside the top. Hitch the foremost
girtline, after it is through the round-hole in the cap, well out
on the starboard foremost horns underneath, and secure the
end with a seizing of spunyarn; the after one bend on in the
same way, to the after-starboard horn } then stop both girtlines
well with spunyarn, close to the trestle-trees, and, also, with two
stops on the larboard horns. “Sway aw:f,” having a guy from
the deck to clear it of the top, as it oft. 'When the upper
or larboard horns are well clear of the cap, take two rope’s ends
from the larboard side of the top, and bend them to the larboard
horns, and man them in the top. These are called “steadying
lines,” and are used to Irevent the cross-trees falling back, if a
stop is cut 00 soon, and to assist in getting the cross-trees on
the cap, and over the mast-head, The cross-trees are swayed
higher ; and cutting away the stops, and hauling on the
steadying lines, the cross-trees will then fall across the cap;

the after hole between the trestle-trees, over the round-

ole in the cap—cast off the girtlines and steadying lines—

white-lead the mast-head in the wake of the cross-trees, and

sway the topmast through ; beat the cross-trees well down on

the mast-head. The topmast is then swayed a few feet higher,
for rigging.

The topmasts are sometimes fidded before riggiug, to avoid
the greater strain upon the top-tackles,

PLACING TOPMAST RIGGING;

The following sketch exhibits the rigging thus far advanced,

and the topmasts struck for placing the topmast rigging, thus :—

Tar the mast-head in the wake of the rigging and clothe the

as the lower ones; then place the span for ginn-blacks,

Some prefer chain spans to shackle the iron-bound block to.
rs
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The most approved method is an iron plate with a hook on
each end, which 1ays across the trestle-trees. Next put over
the mast-head pendants ; then follow the straps, with thimble
in for standing part of the tyes. The shrouds are swayed and

aced over the topinast-head ; the first pair on the starboard
gilde forward, then the hrbon-d’, and 50 on with the other pairs.
Backstays are hoisted and phoedt.heas.meuthashronds; stays
are swayed up and lashed abaft the topmast-head; the lower
ends reave through the bees on the bowsprit, and set up to eye-
bolta in the bows with han

To_seise-in the Sister ~«(See sketch, p.85.)—They are
- seized-in the length of the hanging-block from the eye-seizing, to
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prevent any risk of the reef-tackle and lift being jammed between
the hanging blocks and the rigging,~—one seizing is passed round
the shrouds, above the block, another below the block ; and a
wmall seizing put on each score round the block and shrouds.
The topsail-lift leads through the lower sheave, and reef-tackle
through the upper one.

The topmast cap is next swayed up by the girtlines, which are
to be lashed well u;ﬁto the topmast-head for the purpose. Over-
haul down before all the foremost ends, and secure them to the
foremost bolts in the cap ; stop them to the centre ones, and also
to the square-hole in the after part; then sway the cap up;
when near up, cut the after stops, sway it upon the topmast-
head, and the man aloft places it on, then beats it down firmly.
The girtlines are unlashed and got down, and the topmast hove
up and fidded.

‘When the rigging is thus far completed, it is set up in the
following manner :—

The puttock-shrouds are set up to,the hoop round the mast
(see sketch, p. 13), the masts stayed by the burton ; the lanyards
are rove through the dead-eye in the shrouds, and the dead-eye
in the puttock-plate, as the lower rigging, and set up with the
top burton-tackles and runners in large ships.

The standing after-backstays, when In pairs, are fitted with an
eye the same as topmast rigging ; they are now fitted the same
size as lower rigging. The back-stays are set up with a lanyard
rove through dead-eyes, the same as shrouds, to a small dead-eye
in the after-end of the channel. A service is put on in the Jake
of the lower yards and tops,

The fore topmast-stays, set up as described, p, 106,

Main topmast-stay 18 fitted of the same size as the standing
back-stay. A large clump block is strapped round the foremast-
head, over the eyes of the rigging, and immediately over the
square-hole in the after part of the trestle-trees. Through this
block the main topmast-stay is rove down through the trestle-
trees, it having a thimble turned in the end, a lanyard spliced
and rove through it, and set up to a span shackle in the deck,
abaft the foremast, for the purpose ; or a large bull’s-eye hooked
to an eye-bolt, and set up on the end.

Main topmast spring-stay leads through a block strapped round
the foremast close to the lower rigging, and sets up in the foretop.

Mizen topmast-stay is rove through a thimble utmpged round
the mainmast-head, over the eyes of the rigging ; and when set
up, is secured to its own part with round seizings,

When the shrouds are again set up for sea, the masts are
steadied by their own stays, and not by the burtone, _
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CHAPTER XII.

Rigging the Jib-boom— the Traveller, Horses or Foot-ropes, Guys, Martingale-
stay, Martingale-back-ropes, getting the Jib-boom out.—Sending up the
Topgallant-masts — Shrouds, Backstays, the Main Topgallant-stay, the
Mizen Topgallant-stay.—Royal Rigging—the Breast and After back-stay,
Royal-stays, the Fore Royal-stay, the Main Royal-stay, Mizen Royal-stay.
—Ratling the Lower aud Topmast Rigging.

Havine proceeded with the rigging thus far, the nature of its
further progression is such, th?ggxl:n.gny parts may be advancin
at the same time ; as, rigiing the jib-boom, spritsail-yard, an
whiskers ; and getting on bohrd and rigging the fore, main; and
cross jack-yards ; then the topsail Xards; sending up the top-
gallant-masts, with their rigging and yartls, and the flying ji
boom ; rattling the lower and top-mast rigging, &c.

RIGGING THE JIB-BOOM.

The jib-boom beihg hoisted on board, run the end out on the
bowsprit, pointing it through the stays and bowsprit cap. Reeve
the heel-rope, ang sway the jib-boom out a foot or two beyond
the cap. eve the jib-siay through the hanks, and hook 1t to
the traveller,—the traveller is first put over the outer end of the
jib-boom, with the hook kept inwards. In some ships the jib-
stay reeves through a sheave-hole, or only & hole, in the boom
em{ and a double block turned in the inner end ; then a lanyard
or fall is rove through this, and a single block balted to the bows.
To the traveller seize the jib downhaul blocks and travelling
‘guys ; tar the boom end, fmt a grommot over, to which seize the

ore topgallant bowline blocks, one on each side (when used).

‘Horses, or Foor —There is one on each gide of the jib-
boom, and are ﬁtmun: take a piece of rope long enough to
make both, cut it in the centre and tg;liee one end into the other
with & cut splice, forming an eye to fit the jib-boom end. Four
or five over-hand knots, or turk’s-heads, worked thr the

are made at equal distances on the rope from the ey
for preventing the men slipping. In esich end splicea small
eye, large enough to take a lashing, by which they are set up to
bolts in the it cap ; or the ends are brought in and made
fast, with a round turn round the jib-boom close to the cap.
ys~—~There is one pair on each side ; an eye is made to fit
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the boom end by pmmg a round seiZing when in their place ;
the inner ends reeve through thimbles on each yard-arm of
spritsail yard, or throu%h the sheaves in outriggers,” and turn
into the strap of a double block, which is connected, by its fall,
to a single block, that-hooks to an eye-bolt in the bow, or set up
to bull’s-eyes, and leads upon the forecastle.

Martingale-stay, has an eye in each end to fit the jib-boom, and
end of the dolphin-striker. In some ships an iron grommet is
fitted with an eye on top and one underneath, neatly leathered,
and put over the boom end first; the martingale-stay is hooked
to the underneath eye, the jib-tack and downhaul to the upper
one. Chain martingale is found to answer well in not being
liable to stretch. .

Martingale back-ropes are pendants, middled and served in the
centre, the round of the dolphin-striker, both parts crossed and
secured with a throat-seizing, and sets up in board with a tackle.
Chain is frequently used in lieu of rope.

Getting the Jib-boom out.—The flying jib-boom iron is driven on
after the rigging is placed on the jib-boom ; the heel-rope bein
secured, the boom is hauled out: then the heel-strap is place
in a score in the heel for the purpose, and both bights lashed
t;)sgl:ther; and between the boom and the bowsprit, another
lashing is passed round the strap and well frapped together.
The heel being secured, the back-ropes and guys are set up.

SENDING UP TOPGALLANT-MASTS.

The topgallant top-blocks being hooked, the mast-rope reeves
for the topgallant-mast as it does for the topmast : take the end
through the square hole in the fore part of the trestle-trees,
half-hitch it through the fid-hole, and stoﬁv it round the hounds,
and the royal mast-head; send the hauling part through the
lubber's-hole, and through a leading block or sheave on deck.
The topgallant rigging is fitted on a copper fannel, 4, to slide up
and down with the topgallant-mast, which, when struck, rests on
the top-mast cap, as‘tge adjoining figures.

Put on the grommet or strap for the main royal stay (if this’
be the fore topgallant-mast) to reeve through, then put on the
topgallant and flying jib-stays. Shrouds mext, the same as the
topmast. Brenst and standing backstays, the same as the top-
mast ; then the royal-rigging and truck, and reeve the signal

hal
e %yadan&mmt is then swayed up and fidded.

Shi are set ? thus : t.:ne ends recmrhrom tl(ze bo:"lns tlff
the cross-trees, and set up to an iron &ps roun e
h«:xinda of the topmast) with eyes for the topgallunt rigging to

thrqugh.

Bachdaygchset up the same as the topmast backstays.

. The fore to nt-stay reeves through the outer sheave-hole
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in the jib-boom, then through a sheave-hole in the dolphin
striker, and through a bull's-eye hooked to the bows, and when
set up, is seized to its own part.

The main topgallani-stay is rove thron%h a block strapped
around the fore top-mast head, or through the middle sheave in
the after chook of the fore topmast crou—mes,andsetupmthe

fore top.
The misen topgallant-stay is rove through a bull’s-eys in the
d’berputdthemamcap,mdsetnpinthg:mamtop.
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ROYAL RIGGING.

The breast and after back-stay, on each side, are seized as the
after back-stays on topgallant-masts. The breast back-stay, or
shroud, is pulled up with a gun-tackle purchase; the after leg
has a thimble turned in, and sets up in the after part of the
channels, with a lanyard. The shrouds are set up in the top
(breast back-stay fashion).

Royal-stay—Splice an eye in the stay to fit the mast-head,
cover it, and serve over the splice. It goes on next to the
grommet, then the shroud and back-stays, spanned together.

The fore-royal-stay is rove through the outer sheave-hole in
the flying-jib-boom end, and through a hole in the dolphin-
striker, or pulled up through a fair leader on the forecastle.

The mazin-royal-stay is rove through a thimble stopped around
the fore-top, nt-masthead, through another strapped round
the eye of a shroud, and when set up is seized to its own part.

Mizen-royal-stuy reeves thirough a sheave in the after part of
the main-topmast trestle-trees, or through a block strapped
around the main-topmast-head, through a thimble strapped
round the eye of a main-shroud, and seized to its own part.

RATLING THE LOWER AND TOPMAST RIGGING.

The puttock-shrouds are set up to the hoop around the mast
(see p. 13); topmast stayed, rigging and back-stays set up,
lanyards secured as lower rigging. Small spars as boat’s oars,
or anything light that will answer, are seized to the shrouds,
about four or ﬁqve feet asunder, for the men to stand upon whilst
ratling. The ratlings are fastened round each shroud with a
clove-hitch, except at the ends, small eyes are spliced in, and
seized to the shroud : in three or four places take a ratling to
the after swifter—these ure called shear ratling.

The ratlings are fastened horizontally to the shrouds, at
distances of thirteen to fifteen inches from each other. Every
man employed should have a measure within his reach, and
care should be taken to make the ratlings on one side correspond
in a parallel direction with those of the other.

fih

Bingle Whip.
‘Whip and Runner.

Gun-tackle Purchase.
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CHAPTER XIIL

Rigging the Fore and Main-yards.—Trusses to Lower-yards, Tron Jack-stays,
Quarter or Topsail-sheet Blocks, Clue Garnet Blocks, Leeth-line Blocks,
Bunt-line Blocks, Lift Blocks, Foot-ropes and Stirrups, Brace Blocks,
Fore Braces, Main Braces.—Rigging the Topeail-yards—Iron Jack-stiys,
Raring Strap, Foot-ropes and Flemish Horses, Brace Blocks, Fore and
Main Top-fail Braces, Mizen Top-sail Braces, Lift Blocks, Tye Blocks,
Quarter Blocks, Topsail Tyes, the Fly Blocks, Reeving Topsail Halliards,
the Mizen Topsail Halliards, Bunt-line Lizards.—Rigging the Topgallmmt
Yards, the Tye or Hallisrds, Fore Topgallant Braces, Main Topgallant
Bruces, Mizen Topgallant Braces, Clue-line and Royal-shect or Quarter
Blocks.—Rigging the Royal Yarde—Rigging the Mizen or Spanker Gaff,
Reoving Throat Halliards, Reeving Peak Halliards, Fitting Cheeks or
Brail Blocks, to fit Bingle Vangs.—Rigging the Spanker Boom, the Topping
Lifts, Spanker-boom, Sheet and Guys in one.—A Brig or Schooner's Main-
boom.

RIGGING' THE FORE AND MAIN YARDS.

TRUSSES TO LOWER YARDS,

MERCHANT vessels in general have iron trusses, figs. 1,2,and 3,
for the ease of bracing the yards, , up. The mechanism may
be described as follows:—# is the hoop on the mast; f f, the

hoops on the yard ; @ a, the universal joint ; s, the screw for
setting the hoop tight on the mast ; a.mf ¢, for fixing it to the

yard.
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Fig. 8.

Jack-stays—Iron jack-stays for yards are used in all merchant
vessels ; they reeve through small eye-bolts, driven into or
eyes in hoops round the yard, one on each side of the middle or

ings of the yard, and are for the purpose of bending the sails
to. The cross jack- has no jack-stay.

Quarter or topsail-sheet blocks are iron blocks fitted to the
quarter-hoops on each side of the middle or slings of the yard ;
or fitted each to the iron hoop in the slings of the yard for that
purpose ; the chain topsail-sheets reeve on their respective sides,
and lead down by the mast.

Clue-garnet blocks are iron-bound blocks fitted to the quarter-
hoops, when the topsail-sheet blocks are fitted to the aling-hoop.

ine blocks are seized to the iron jack-stay on the fore-
Ert of the yard, one-fourth within the cleets on each yard-arm.
ere ave two leech-lines in large ships.

Bunt-dine blocks are hooked to eye-bolts underneath the top

between the forepart of the trestle-trees,
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Lift-blocks are single ; an iron plate is bolted across the upper
gide of the main or fore-cap ; it is in the form of a crescent, with
the hollow side towards the top-mast. In each end of the
crescent, or horn, an eye or hook is turned, and the blocks
attached to each. (See sketch, p. 26.) The lifts go over the
yard-arms, with an eye spliced in the end to fit them. The
other is rove through the bllz)ck at the cap, and through lubber’s-
hole on deck, where they are belayed.

Foot-ropes and Stirrups—The foot-ropes are cut once-and-a-half
the length of the yard, excepting lower-yards. An eye, to fit
the yard-arm, is spliced in their outer ends, and hang about
three feet below the yards. To keep the foot-ropes more parallel
to the yards, it is suspended at proper distances, by short pieces
of ropes spliced round the foot-rope, called stirrups; sometimes
two, three, or four on each side of the yard : eyes spliced in the
opposite ends, or seized to the jack-stays. The inner ends of
the foot-ropes have a small eye, to take a seizing to the jack-
stays and round the yard, next the slings.

race-blocks are next put over the yard-arms; some go with
rope or chain pendants, The block is a large single one, with
two scores for rope, and iron-bound for chain, through which
the brace reeves.

Fore-braces are clove-hitched, and the end seized aft on the
collar of the main-stay, below the splice ; the other end taken
forward and rove from in (out), through the block on the yard,
through a single block strapped into a bolt in the cheek of the
main-mast, with a thimble in it, close up to the trestle-trees,
then rove from forward aft, through a sheave in the main
fife-rail.

The brace is often middled, and clove-hitched in the bight
on the main-stay, and both ends taken forward and rove as
before. (See plate, p. 92.)

Main-braces—The standing part of the brace being parcelled,
is clenched round a bumkin, or an iron out-riggivler on the
quarters, for the purpose ; the hauling-part reeves through the
block at the yard-arm, and back through a block which is
strapped to the bumkin end; then through a sheave in the
bul:lmrks (abaft), for the purpose, and belays round a cleat
inside.

The blocks are on the fore-side of the main-yard in brigs, and
the brace reeves through a block strapped into a bolt, with a
thimble in it, in the sides of the fore-mast trestle-trees, then
rove from aft forward, through a truck seized on to the after-
most fore-mast-shrouds, and belays as before. The braces are
rove when th;Jnrds g0 up into their respective places.

The yards being rigged are sent aloft as follows :—The end
of the hawser is rove through the block at the lower mast-head,
and overhauled down, and made fast to the alings of the yard ;
then securely stopped along the yard in several places, and
also at the upper yard-arm. As it comes on board, the stops
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cut, and easing away on the pendant tackle, then bousing on
:;: o&:er, as the yardya.dvanees on board beyond the slings.
The yards are placed square, before their respective masts ; the
hawser is hove upon until the yard is high enough to shackle
the chain—slings which are put round the mast-head to h
the yard by: square the yard by braces and lifts, and cast o
and unreeve the hawser ; then secure the iron trusses on the
yard to the mast.

RIGGING THE TOP-SAIL-YARDS.

The iron jack-stag's are rove through the eye-bolts or staples,
driven into the yard, and forelocked the ends a-midships : the
rigging is then placed on the yards as follows:—First, the
earung-strap with a small thimble seized-in ; the foot-ropes next,
the same as the lower yards, with the addition of Flemish horses,
which have an eye spliced in each end; one eye is spliced
round a thimble, which is on the neck of the pacific-iron, or
boom-iron, on the yard-arm, and the other is seized round the
yard within the arm-cleats.

Brace-blocks axe strapped in the same way as the fore or main-
yard. The foretop-sail gracea reeve through the block at the

ard-arm, and then taken to the maintop-mast head, where it

18 rove through a block lashed on each side for the purpose,
from thence on deck; the standing-part makes fast to the
collar of the main-stay. Brigs the same.

Main-topsail braces reeve the same as the main braces; the
standing-part makes fast to the collar of the mizen-stay. Brigs;
—the standing-part makes fast to the after-end of the fore-mast
cap. The leading part leads forward through a single block,
seized into a single strap, and secured to an eye-bolt on each
side of the fore-cap, and through the lubber’s-hole on deck.

Mizen top-sail braces reeve through the block at the yard-arm,
snd cross as the cross-jack braces; but the lead is at the main-
mast-head, instead of the shrouds.

Zift-blocks, in large ships, are strapped with an eye to the
gize of the yard-arm. The lifts reeve through the lower sheave
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in the sister block in the top-mast shrouds, and through the block
in the yard-arm. The standing-part is secured round the
top-mast head, and the leading-part leads down the side of the
mast, and sets up in the top, or on deck. The lifts are single
in the merchant-service.

cks are now generally iron-bound, swivel-fashion, and
bolted into an eye in the hoop round the yard for the purpose.

Qua cky are double blocks iron-bound, and secured in
the same way as tye-blocks ; through which the clue-line and
topgallant-sheet reeves, and leads down upon deck.

'op-sail tyes—Large ships have double tyes ; the lower end
has a single or lower block, called the Fiy-block, spliced for the
halliards. The upper-end is first rove through the bullock-
block from aft, then through the tye-block on the yard, and the
end taken to the mast-head, so that it can be shortened up.

The fly-blocks are large flat blocks ; some double, sometimes
single, and often one double and one single to each.

Eeevin:q Top-sail Halliards—When rove double, a single block
is stra.p{)ed into, or hooked, to a swivel-bolt in the after-part
of the chains j one end of the halliards is spliced into the upper
part of the strap of this block, or bent into a becket put there
for the purpose, and the end seized. The other end is then rove
through one of the sheaves in the double block in the tye, then
through the sheave in the single block in the chains, through
the other sheave in the double block, and through a leading
block on deck.

The mizen top-sail halliards have only one tye. The standing
part is clenched or half-hitched to the strap, with the thimble,
at the mizen top-mast head, and a single block spliced or secure
in the end. Another single block is strapped into a swivel-bolt
in the mizen chains, and the halliards rove as with two single
blocks ; the fall rove through a leading block or cheek.

Bunt-line lizards are spliced round the strap of the top-sail
tye-block upon the yard. :

The yard is next have up, and the parral is passed round the
aft part of the mast and seized to the rolling cleats, or jaws
fixed on the aft side, the middle, or slings of the yard. The
patent iron parrals are now commonly in merchant ships.

RIGGING THE TOPGALLANT-YARDS,

They are got on board like the topsail-yards. First, leather
the rolling-cleats, seize on the parral and quarter-blocks,—foot-
ropes the ga.nf -ata: wpsail-{iurt%s-;gaﬁm one to eia.ch foot-
rope~—iron jac ys secure e yard with sta fitted
the same way as topsail-yards, Iron sli;:f- as otii?m_

The lifts are single; an eye is placed to fit the y. :
the other end is rove through the thimble, or' bull's-eye in tire
topgallaut-shrouds ; a thimbie turned into the end, and a lanyard
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spliced into it, and set up to another thimble strapped round a
pugtock-pla.te inside the dead-eye in the top, or set up om the
end.

" The tye or halliards reeves through the sheave-hole in the head
of the topgallant-mast, and clinches. or shackles to the eye in
the sling-hoop ; the lower end of the halliards comes down abaft
the mast, upon which any required purchase is added.

Fore Topgallant-braces—The standing-part makes fast round
the yard-arm, and the leading part reeves through a single tail-
block, secured to the first and second shrouds of the main top-
mast rigging, through lubber's-hole, and through a fair leading
sheave on deck.

Main topgallant-braces are single, and go with an eye over
the yard-arm. They laad aft to the mizen topmast-rigging, and
are fitted to reeve the same as the fore; the hauling
before all, through lubber's-hole, and through a sheave in the
rack, or a leading block, to the side abreast of the mizen-mast.

Mazen, topgallant-braces are single. An eye is spliced in one
end to fit the yard-arm. The other end is rove through a
single block, secured to an €ye-bolt on each side of the main
cap, and through lubber’s-hole on deck.

Clue-line and royal sheet, or quarter-blocks, are doyble,
which are strapped with two lashing-eyes, and lash
together on the top of the yard—the foremost sheave
for topgallant clue-line, after one for royal sheet, The
leading part leads down the mast on deck.

The yard is swayed up, and the parral fixed,

RIGGING THE ROYAL YARDS.

They are fitted the same as topgallant-yards, with little
exceptions, '

RIGGING THE MIZEN OR SPANKER GAFF.

Some ships in the merchant service have their gaffa fitted
to hook to an iron hoop, with a hook or goose-neck in the end
of the gaff, instead of jaws (see p. 32). Others travel up and
down an iron groove or railway, fitted to the lower mast (using
no trysail-mast). Others again use a wooden batten nailed to
the mast ; some an iron jack-stay, and some a rope one. The
trysail-masts are preferable in a gale of wind. . .

Reeving Throat-halliards—The standing part is spliced into
the single-block, which is hooked to the gaff, up through the
double %lock undér the top, down through the block, up again
through the other sheave in double block, and through a leader,
Opmte to the peak-hilliards. .

ing tards—~The end of the halliard is taken
through the lubber's-hole, rove through a double-block at the
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mizen-cap, which block hooks to an iron strap over the cap,
down through the inside block, d (see sketch, p. 32), on the
goff, up again through the double-block before cﬁscribed, then
through a block further out, d, on the gaff ; and the standing
part i8 either hitched round the head of the mizen-topmast, or
made fast round the neck of the block, at the after-part of the
cap. The standing-part may be spliced round the gaff, by
dispensing with one block. '

wtting Cheeks or Brail-blocks—Gaffs are mostly fitted with
cheeks, Instead of blocks ; and sheaves cut in the jaws for the
throat-brails, and fair leaders; which is the approved plan at
present, and is very neat.

To fit single Vangs.~—Middle the required length of rope, and
seize the bights to fit the gaff-end, and lead one end on each
side. Vangs steady the gaffs amidships.

All gaffs should be peuaked, or elevated'to an angle parallel
with the mizen-topmast stay.

RIGGING THE SPANKER-BOOM.

The topping lifis have hooks spliced in the end, which hook
to eyes in one, and sometimes two, hoops, d, ¢, round the boom
(see sketch, p, 32) ; the ends are rove through a single block
strapped into a bolt with a thimble in it on each side of the
mizen-trestle-trees ; and splice a parcelled thimble in the end,
for the purpose of hooking the jigger-tackle.

r-boom-sheet ancd, Guys in one.—The boom-sheet is fitted
thus ;—~into a bolt, with a thimble in each quarter, strap a
double block with a single strap ; then seize into two grommet-
straps, worked round the boom (wormed and covered), two
single blocks, one on each side, just the outside of the taffrail.
Secure these blocks in their straps with a round seizing passed
between the block and the boom. The rope for the guys is
middle and cut; then an eye, or cut splice made to fit the
boom-end. Take the larboard-guy, and reeve it through one
)f the sheaves in the double block on the quarter, through the
aingll)e block on the boom, through the other sheave in the
double block, through a fair leader in the side, and pull it upon
deck. The starboard one is rove in the same manner through
the block on the starboard quarter.

A BRIG OR SCHOONEBR'S MAIN-BOOM,

These booms having so little projection oyer the stern, guys
are unnecessary. On each quarter strap a double block, mdg:na
on each side of the boom, in separate straps: through these
reeve the sheet, the standing from the strap of the

&u:mmmdlm;ﬁngput‘mughueof&e 9!
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CHAPTER XIV.

—

Rigging o Brig.— Brigantine.— Sch — St .— Table showing the
comparative strength of Chain Rigging and Hemp Rigging.—Tebles of
the size of the Standing and Running Rigging of Ships; with the
description, size, and number of blocks, hearts, dead-eyes, &c.—Tables of
the size of the rigging for schooners.—Tables of the size of the rigging for
Cutter-Yachts.—A Table showing the comparative sizes, weight, and
strength between Nowall and Co’s Patent Wire Ropes and Hemp Ropes,
for standing Rigging.—A Table showing the comparsative strength between
Iron Chains and Bemp Ropes.—A Table showing the strength of short
round-linked Bobstay, Bowsprit-shroud or Crane Chain, without studs,
such as is used for Rigging, &c.— A Table showing the weight of Chain
Cable.—Corduge Table, showing the weight of one Fathom of Rope, from
1 to 24 inches inclusive, plainaid 3 strand, such as used for running
rigging, &c.—A Table of the weigh. of Tarred Cordage.— A Table showing
the weight of 100 Fathoms of Cable-laid Rope, from 1 to 24 inches. Also
8 comparative size of Chain.—A Table showing the strength of Plain.laid
Rope of three strands.

RIGGING A BRIG,

THE rigging of a brig is so little different from that of the fore
and main-masts of a ship, that the descriptionof the one will serve
equally well for the other. It may be observed, however, that
the braces of the yards on the main-mast lead forward, and are
sometimes smallchain ; the lifts of top-sail and topgallant-yards
are fixtures to the mast-heads. In brigs as well as ships a great
quantity of mats is used in the way of chafes against the
rigging ; such as the foremost swifters of the lower rigging and
back-stays, on account of the foot and clew of the courses, when
reefed and hauled aft, grinding against them high up. To
take the chafe off the foremast shrouds of the topmast ng{nﬁ
when the topsail yards are braced up, a quarter mat aba
the yards on each side is required. For the back-stays, in the
wake of the lower yards, when braced up, mats or platting, or
gome other substitute, is necessary as a protection. Merchant
vessels have these places served and use scotsmen (slips of wood
80 named) ; but leather neatly stitched on is the best.

BIGGING A BRIGANTINE.
A Brigantine is a vessel rigged the same way as & brig on
thefmrgant,mdsimﬂartouwhoonarontheminmt
RIGGING A SCHOONER.

A Schooner is & veasel with two masts and a bowsprit, whose
mainsail and foresail are both suspended by gaffs, like & aloop’s



RIGGING A BTEAMER.

A Steamer has one to three masts and a bowsprit ; the fore-
mast has a topmast and topgallant-mast, on which is set




In the annexed sketches the rigging attached to the iron
- band round each of the mast-heads is shown thus :—Z%e rope
shrouds have iron sockets riveted through the ends of them,
having eyes formed in the ends of the sockets, for connecting the
shrougs 1o links fitted over the iron-band round the mast-head,
They are locked to%ether by a bolt passing through the links
and eyes between them, thus completely securing the rigging
to the mast-head in a very snug manner.

Steam vessels have a great quantity of chain about the main-
mast head on account of the heat from the funnel; such as
chainshrouds about one-third of their length, down from the
mast-head, which are similarly secured as the fore-mast shroud,
the most part of the main-stay is chain. The peak-halliards,
topsail braces, maintop-mast stay, throat-halliards, boom-topping
lifts, &c., consists of chain; for which purpose, eye-bolts are
fitted in the iron bands round the masts; as, f for slinging
the fore-yard ; A, for shackling a block for jib-halliards: ¢, for
staysail-halliards ; d, for throat-halliards; %, (on the main-
mast) for boom-topping-lift ; m, for main-stay; @, in the iron-
cap at the fore-mast head, for hooking a block for the lifts of
the fore-yard: g ¢ g and % % n, for peak-halliards ; s, a sheave
in the heel of the top-mast, and p, the fid-hole.

TABLE SHOWING THE COMPARATIVE STRENGTH OF OHAIN-RIGGING,
SUCH AS I8 GENERALLY USED IN STEAM VESSELS AND HEMP-
RIGGING.

Equal to Weight
s

Egqual to Weight of
Chain Chain
Rigging. l#npg. percl{::l?om Riggiog. nu’."fu’; per P-ﬂ:om.
A o, win| 4ab. 2 in, 4in| 20m.
1 s 2 or2,, 6 ., [ 5 orbf,, 25 ,,
”» 24, 2, 7. ” 6, 61, 20 ,,
i ” B ” “ ” 10 ” el 7 ” 7* ” M ”
5 » on, 12, » 8,9 , 48 ,,
o 4, 17, 1, 10 ,, es ,,

Recently Wire Rores, in lieu of chain, have been used for
standing rigging, and they have been found to answer the pur-
very well for making shrouds, and for all standing stays, as

in such cases they are only applicable ; and when once eet pro-
perly % they do not run up when wet, or stretch like hempen
ropes. table showing the comparison between wire and

hempen ropes, p. 140.
[+
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TABLE SHOWING THE BIZE OF STANDING AND RUNNING RIGGING OF MERCHANT SHIPS.
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# Double-blocks: the upper one is Iashed to the pendants.
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‘QABLB SHOWING THE BIZE OF STANDING AND RUNNING RIGGING OF MERCHANT SHIPS.
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140 TREATISE ON MASTING AND RIGGING.

A TABLE SHOWING THE COMPARATIVE SIZES, WEIGHT, AND
STRENGTH BETWEEN NEWALL AND €0.'S PATENT WIRE
BOPES AND HEMP BOPES FOR STANDING RIGGING.

Hemp Rope. ‘Wire Rope of Equivalent Strength.

e e e el

22 2 1 1 2 tons, 6 cwt.

1 1% 8, 9,

83 4 1 2 4, 12,

13 2% [ 5,

44 5 15 38 6, 8 ,,

2 84 7. 2,

53 7 2% 4 8 , %,

24 4% 9 4 27

6 9 2; 5 10 ,, 30 ,,

2 5% 1, 8 ,,

0 10 28 6 12, 36 ,,

23 64 18 ,, 89 ,

7 12 2% 7 14, 42 ,,

8 T4 1% ,, 43,

74 14 8% 8 16 ,, 48 ,,

3% 8% 17, 51 ,,

8 16 83 9 18 ,, 5 ,,
3g 04 19, 57 5,

8% 18 3% 10 20 ,, 60

38 11 22 ,, 66 ,,

94 22 83 12 %, 72,

3% 18 26 ,, 78 ,

10 26 4 14 28 ,, 8

A TABLE SHOWING THE COMPARATIVE STRENGTH BETWEEN
1RON CHAINS AND HEMP ROPES.

Siso of . ] Weight of
Goion” | Petation. | Ttone” | SseofRope. || Ropein
s 6 2 24 13
3 8% 14 8% 24
% 11 2% 4 8

14 84 4 5
e 18 4% B4 7
Y. o4 5% 6} - 84
H 28 64 7 104
F) 82 73 74 12
1 36 9% 8 156
44 103 ) 174
50 124 9% 104
1 J 56 14 10 22

Note.~One-eighth of an inch of {ron in diameter is more than equal to an inch
of hemp rope in eircumference.
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A TABLE SHOWING THE STRENGTH OF SHORT ROUND-
LINKED BOBSTAY, BOWSPRIT-SHROUD OR CRANE-CHAIN,
WITHOUT STUDS, SUCH A8 I8 USED FOR RIGGING, ETC.

. Breaking Strain in tons.
Sige. | Welght of 100 : Mean. R:;lg{;;“n;g‘
Maximym. Minimum,
1 15,569 75 68 73 316
1 e 64 58-2 62'3 97
Y e 59° 538 574 247
1} e 542 496 528 226
1¢5 e e a7 455 484 206
1 e e 458 417 441 188
19 o e 412 38 401 17
ll 7481 878 845 863 158
1 e e 836 812 3277 186
1 6490 301 28°1 29'8 12
¥ 5600 268 252 261 108
4500 237 22°5 231 91
AT 4000 209 20 204 79
8440 178 166 178 68
} 2900 149 185 146 56
2538 12'3 108 12 46
2001 10 87, 97 38
1588 70 69 ™ 8
s 1060 6 52 59 28
3 827 44 38 48 16
1', 581 38 27 3 11
392 19 17 19 5
. .. 11 07 1 42

A TABLE SHOWING THE WEIGHT OF CHAIN CABLE.

150 Fathoms of 24 inch

150 ” 2* ”»
150 » 2
130, HEw
150 ” 1 ”»
150 ” : !‘ ”
lw ” »
0, 1§ "
150 " 13 5
lm ” l* ”
150 ”» 4 »

. .

. Weighs

. ”
. »”

”
. ”»

PR I T TS

45,249 pounds.

7,400
87,872
34,125
82,235
27,102
25,860
28,084
17,204
14,384
1,921



142 TREATISE ON MASTING AND RIGGING.

CORDAGE TABLE," SHOWING THE WEIGHT OF ONE FATHOM
OF ROPE, FROM 1 INCH TO % INCHES INOLUSIVE, PLAIN
LAID THREE-STEAND, SUCH AS USED FOR RUNNING
RIGGING, ETC.

Bize of Roj Weight Size of Weight per || Size e | Weigat
in inclml.w uﬁ.o.ﬁf' in lnc}?:r m‘hon‘:’. in i::\?::r.‘ hlflfomp‘"
1b. oz. 1b. oz 1b. o
1 0 38 64 9 0 114 30 9
1} 0 53 Og 9 113 n3 81 14
1% 0 8 6 10 8 12 8 38
13 0 114 7 11 4§ 124 84 94
2 0 143 T4 12 2 124 86
2% 1 28 T 18 08 123 37 8
23 17 b¢ 13 1 13 88 15
2 1 113 8 14 124 18 40 B}
8 2 1} 8% 15 114 134 42
8% 2 7 8) 16 104 133 43 0}
83 2 lgg 83 17 103 14 45 4
8 8 9 18 101 15 52 04
4 3n 94 19 113 16 5 b
4} 4 13 0k 20 13, 17 66 10
4 4 10% 9% 21 ) 18 %10
“ 5 88 10 23 15 19 83 2
5 5 124 104 24 8 20 92 11
b3 6 5% 104 2% T 21 102 1
T 0 103 26 113 22 12 o0

b: 7 9 n 20 14% 23 122 8
6 8 4% 11} 29 1} 24 134 6

* Rule to find the Weight of any sized .—A rope of 1 inch circumference

roquires 486 fathoms to make one hun weight. The superficial part of al
circles being in proportion to the square of their dismeters, consequently the
square of their elrcumference. Therefore a rope of 1 inch in circumference, whose
square is one, has 486 fathoms to a cwt. ; and, therefore, 486 being divided by the
square of the circumference of any rope, the quotient will give the number of
fathoms, ¥or instance—

9x0=81):gg (6 the number of fathoms in & owt,

———

- Rule to the Weight of 120 fathoms of any siced Cable.~—Multiply the ciroum-
Iomby%dmmdgﬁmd ml{divide%oprodmy by 4, and thglyquotbnt'ﬂl
be the number of ewt. in 120 fathoms.
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A TABLE OF THE WEIGHT OF TARRED CORDAGE.

..

..“:»&e"z*.:vrsg g

COOHNNWUOMD
I OO MO
1]

o

PROZEPOQAPITOROR

Hawsers of 130 fathoms. Hawsers of 130 fathoms.
W Weight per 190 fras.
‘eight per 130 fms. Sise. gh gh' 8.

. Inches. cwt, 1b.

1 1 22 9

i 1 13 20 17

9 2 18 26

7 19 16 6

22 13 18

-
o
HONHNOCON®NOMO®NSO O M
it
©

D WD T O

A TABLE BHOWING THE WEIGHT OF 100 FATHOMS OF
CABLE-LAID ROPE, FROM 2 TO 24 INCHES.

ALSO A COMPARATIVE BIZE OF CHAIN,

Size. |Threads.| Weight. |fuaal|| Sise. | Threads.| Weight, | gl
owt. qr. 1b. cwt. qr. 1b.

2 a7 B 26 | .. fl 1sg | osa | B W T | 1
o3 | .86 | 11 8| .. || 1e 102 | 87 2 24 | ..
3 54 | 18 95 | .. 14y | 1008 | 40 1 12 | 1j
3% 721 2218 | .. | 15 0 | 48 0o 1 | ..
4 9 | 81 6| § i 155 | 1251 | 45 8 2 | 1}
4y | 208 | 88 24 | .. 16 1832 | 48 8 2 | .. .
5 185 | 4 8 28 | .. 16, | 1413 | 51 8 21 | ..
By | 16 | 658 2 | .. 17 1508 | 55 18 0 | 1f
6 1 | 68 21 | .. 174 | 1608 | 68 2 6 | ..
6 | 216 | 78 2 | .. 18 1 61 8 13 | 13
7 o2 | 91 1| .. 18y | 1782 | 66 2 1 | ..
T4 | 208 | 10 3 9 | .. 19 1381 | 68 0 17 | 1i
8 886 | 12 0 28 | # || 195 | 1080 | 72 8 4 .
8y | 878 | 18 8 16 | .. 20 7 8 1 .
9 428 | 16 2 25 20y | 2187 | 80 1 16 | .-
o | 468 | 1m0 2| §{ & 2206 | 84 1 14 2
e 522 | 19 0 21 | 1 91y | 2408 | 88 1 10 | ..
g | o6 | 21 0 10 | 1 22 2620 | 92 2 16 | ..
11 680 | 23 0 18 | .. 225 | 2646 | 07 1 8 | ..
174 | es | 25 0 15 | i || 28 2763 [101 2 8 | B
2 w1 | 27 1 28 | 15 | 234 | 2830 |105 8 14 { ..
14 { 60 | 29 8 = { .0 | 2 soo6 {110 2 1 | 24
1 882 | 82 1°19
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A TABLE SHOWING THE STRENGTH OF PLAIN LAID ROYE
OF THREE STHANDS.

me | Moo M| PUEETCE | e
Maximum, | Minimum,
12 178 2040 4% 85° 40
114 1077 . ay 32 867
| eer . 382 203 38'6
104 800 . 849 287 807
10 16 2136 817 242 279
04 738 . 26 218 2512
9 660 me 257 196 26
8} 591 .. 28 175 203
8 522 1379 204 15% 18
{9 459 . 18 136 158
T 399 . 158 18 188
[ 845 . 1877 109’ 12
6 04 83¢ 1176 87 108
b4 240 n3 08 73 87
5 o004 . 89 é1 79
4 168 418 67 5 &9
¢ b1 53 e 7
84 102 . 1 82 87
8 ] 28 . 81 24 [T ]
B 54 . 22 18 21
] ELY . 15 13 14 i
" b4 128 118 198
o 7 . -90 86 - % |
i 1% . 60 68 56
1 ﬁ 1 “ 8 4. !
) 9 . 51 42 46 |
i o . 28 2% % ’
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WORKS ON NAVAL ARCHITECTURE.

PUBLISHED BY MR. WEALE.

’ »
I

In 1 volume, 4to. text, and 8 hmﬂ%l' fg‘l.lo wolums of plates, half-bound,

THE ELEMENTS AND PRACTICE OF NAVAL
ARCHITECTURE ; or, & TruATsR oX SaHIP BUnpoing, thecretical
and practical, on the best principles established in Great Britain ; with
ocopious Tables of Dimensions, Scantlings, &e. The third edition, with
an Appendix, containing the principles and practice of constructing
the Royal and Mercantile Navies, as invented and introduced by Sjr
Ropurr Brprinas, Surveyor of the Navy. By Joun Kwowwnzs, F.R.8.
Illustrated with a Series of large Draughts and numerous smaller

Engravings.
LIST OF PLATES,
Py ve of the frame of & 100-gun | Representation of a flying proa.

3 Expetiments on stability.
Construction of an arch, circles, &o. of solidity of tonnage and diss
Cones placements,

Capstans, crabs. Machines for dnvixg and drawing bolts.
Conducting bodies s, Longitudinal section and plan of a V4-
!’lm gun ship, R
‘ Plates of Details.—The following ate exceedingly large :—
Constryotion 1, Draught of a ship pro- ; midship section of & 36-gun
mto %ﬁggum npml;%:lo m;mida\fipmtionotnu-gnn
with te, a8 propoeed by Mr Snodgrass;
vy g tbetnne | e o o
L] 3
s B.d;i'l‘{:‘;up‘lmﬂng of wdopting Sron-work fn the con.

3 struotion, and other
4 Proflle of the inboard Goﬁsf.mo%nﬁ.ﬂhm liuhdp}:;n

wuhotthomlh& R otuw%wnh
8. of the gun deck 10, draught, halfs

of datto, breadth and Hlens
sad arhop 6. Plang of the quarter of war, Vady of & sloop

Qeck, forecastle, and upper deck of | ——————11, Draught of the “ Dart”
ditbo, . of snd ¢ Arrow” uﬂﬁ!:huﬂb'
s 7, Mlty gear

an 8)-guix ship, Wigdlass, Ea‘, snd

Wersrceee 8, Midolip section of &
, mmwﬁ:w mmmmgsm
]




‘2 WORKS ON NAVATL ARCHITECTURE

CGomstruction 15 Yacht *Royal Bove- | Cof phnua.
reign ™ alghboured cutw'
18 Yacht built for the 81 Wherry, boaf%whalo
of Denmark boat, aglg, ‘.mruw‘h:e‘
% Plans and Sect o Laying off, planotftho
mwswﬁgm%nd of fomb:;ls;i} sheer undb mmd.th
plam (-] mbody Blme
a bomb vessel nqumbodiu,
cunmmm iy th odupo? fitt; sheer, and balfmth;ﬂnu bogg‘
with mode of oer,
on, ms ol

g 84 After-body plan, fore
breadth :md ot an Eaat lan, sheer and half breadth
Indiaman th“ m%ﬂheaﬁemmbbody

21 Sheer draught, half md half breadth plans of ﬂw fore=
breadth and body plans of a West cant
Indiaman 355 Horlzontal transoms,
22 icomerbngofl‘robg::b cant transoms, sheer plan, bodyplan,

c

fitted for & vatecr ——eee 36 nggu body
Muﬂiﬁ:ﬁhooner plans, sheer half breatith plans

26 AV ———ieen 37 wu pieces, oant

26 A srack hawupiecu,
27 A sloop of 60 tons in | ————488 oﬂ'o{thbm
ly dis lsymgoﬂ‘ofthe of thé

tlngnhhnd.tarhatupuiﬁyandvélo storn,lhserplam,bodzp
e 39  Pla0S, ong, and
i 8 A, Southampion fishing seotions of the different contrivances

hoy for ﬂttmgt!mswre &c on
29 The ‘boat of an 80 the oxlop of an 80 showing

ship, nature and the method of i ul! of the
mmmmlm lme in future

It
Drawn and Engraved with Dimensions, 8vo. text, and folio plates, Price 12¢

THE NAVAIL ARCHITECT'S PORTFOLIO, and the
Studeut’s Practical Instructor in the (‘onstruehon and Dnughﬁ.ng of
Ships for War, l[eroantﬂa, and Steam-P; Service—Iron and
L Tunber. By H. A Summanrmior, Lientenant Royal Norwegian

BV

1.
I 8 parka or valumes, in 12mo, wikh numerous plates and woodcuts, price 5

RUDIMENTS OF NAVAL ARCHITECTURE; or, Ax

m«moswunnmmmmmwnwormm%m
BEB PRACTIOAL APPLICATION 70 Navan Cowsyruerion, for 86 of

Beginners, By Jawuas Paaxy, Naval

* »

v
. Ini%me, with numenous woodcuts, prive 1s “
HINTS ON THE PRINCIPLES WHICH SHOULD
RRGTLATE mm#rm thm /&m

. P f Comeccin of vk

¥



PUBLISHED BY MR WEALE. L)

V.

‘The plates m laxge atlss folio, text in follo, price 41, 4s

NAVAY, ARCHITECTURE; or, Tax BUDIMENTS AND
Runzs or Serr BumpiNe; exemplified in a Series of Draughts and
Plaus, with Observations tending to the Improvement of that important
Art. By Maruapuks Srauxarrr, N.A.

i THE PLATES CONSIST OF—

1 A boat for & third-rate, six
hncov:.rlmudn te

2. A yacht of 141 tons figrrea of
o o, st oyt s
3 an

bottom, fore and aft-bodies.

side, and the tions of the tim-

9. 74 mmﬁo'whm draught and
X n ship, 6 an
botkom, fore and Aft-bodies.

10 Draughts, several.

11. Right aft, & level view of the stern
of o ship, side view of the

plates exhibit fineness and correctness of drawing and engravivg, and
upon a ocourrenoce,

large scale of rare

’
v

sTEAMK NAVIGATION.
VI
In atine folio size, with 25 very finely engraved plates by Lu Keus, price 25s.

THE GREAT BRITAIN ATLANTIC STEAM SHIP
of 8500 tons, construsted of ifon, with engines of 1000 to 2000 horse-
power, and the serew propeller; with scales and figured dimensions
to all the parts,

LIS? OF PLATES OF THR GREAT BRITAIN,

1. Beotion of fore-end of engine-room,

aft,
m‘%um& of the botlers
8, through {ho centre part of

mmmm, looking forward.
4, 8 elevations, und sections of

a,%mmw
lo-

the cargo d dh&)-
mm& tl:o phte-ﬂ?;'er?dh L}

li}il{w;tm‘m:ﬂﬂm

vennel, showing sleepers lower
18, 10, Upper deck, forward,
ﬁwm?mamum

m.al.mam‘wmmdm
m,uppn' .

22, 28, Longitudinal section

torgegh
2438 Hog slagation.of the
B B

[N



4 WORKS ON NAVAL ARCHITBOTURE

ViI.
In ene very lurge-sizod plate, finely engraved by Lowny, price 10s. with scales
and measures,

THE SHEER DRAUGHT, BODY PLAN, AND
BOTTOM OF THE IRON SHIP GREAT BRITAIN,

VIIL

0o ot o s 5350 60,1 ovmming moo:'& Sau20 sopatae
o 8 ; a
mmmyedluonof eldontheﬁm:nnngim. Plato and s
APPENDICES TO THE ELABORATE EDITION OF

TREDGOLD ON THE STEAM ENGINE, AND ON
STEAM NAVIGATION, complete ; being the Appendices A, B, C, D,
E, P, and G, and not included in the new edition of Tredgold ; som-

ing very amply illustrated subjects on Steam Navigation, Steam
Vessels, both of iron and timber; Steam Engine in the Governtent
Arsenal, Woolwich ; Marine Engines; an investigation and complete
dovelopment of Screw propelling; and an elaborate Treatise und
detailed Illustrations of the Cornish Engine, &e.

The Engravings are on a scale, for practical use, and were
drawn, explained, and co under the direction of the following
scientific gentlemen : Messrs. Laird, Live 1; Seaward, Limehouse;
Pairbairn; Oliver Lang, H.M. Ebisxr%ht! ‘oolwich ; William Pitcher
Northfleet; Miller & Ravenhill; Sir William Symonds, &¢. &c.

APPENDIX M B.
L¥S? OF SUBJEOTS AND PLATES,

Iron steam-yacht ““Glow-worm,” con- { Dra soctio) lines of
M%ﬁhl wrd:v!;lrkenh:a “ SV&L” m sud the
Jron steam-ebipy Rainbow,” bel Cross section of ditto, showing
to the General Steam Na on construction of vessel, and
'y ht lines at bottom, | Rody plan, eross section, and saloon ;
. fore-l toa :cal?, by Mr. J. gowingjomm fittings, and deno~
Plaus of enghulfﬂohona- Mr, John Hague's 12-h
: wh? mnh cylin?ieukﬂ m :nén’in opar:tionaarm
by G. Forrester & Cu, Tdver- of Woolwich : elevation, with dimen-
pud ftted on board the ™ Raln- Wnﬁxfm‘u;ﬁ‘n,ummm
Bide elevation and section of ditbo Plan, ditts, ditto,
Fransverse section of ditto. Sectlon, showing boilar, &o., ditte.
Dwanght, of the American armed steam- ﬁl!\'d section! uhowlng:umm,&o..m
Treadth, 17 feet; distance between num. stera-post, and
my mﬂ‘:,“'mw il 's mhndpgt ;
Pans wnd lower deck: of the % of sl vomeln
m@m “Black Eagle,”¥] aplanof timbers
skt Moo bue b | Caorah Em"“»“w"fm
s of Russl, by Mossrs. | of Glsagow, w oonirivancés in. the



\

‘ West Indian mafl steam-)
. Sheerdu

‘PUBMSHED BY ME. WEALE., B

0

APPENDIX C.—Price 14e.
1187 or svnmm AND PLATES,

Genenl e!wlﬁon of the
- engine and boilers of t‘hn “ Cycl?!."
" showing ‘rhe relative posi

the connected

, ~nndv;:m‘dboth tth ptddle'
wa engines at the

with & section of the vessel

34

“and plan of the eylinder, steam
noulu. and sndzo' gear, with details

of the ecoentric,

Different views of the condensing appa-
ratus, foed and Bilge pumps, &e.

Detalls of tho parallel motion, connest.
ing-vod and piuto:} oross-head, &c.

. Elevations of plrt one pad dlo-w!mm

and shaft, &
Front elava.tion of twd boilers, &o.
sverse seotions of two boilers, &c.
Plans of the four boilers, &e.

Appendages to the botlers, &e.

Togethen with

1 details scatt

d over the plates.

APPENDIX D.—Price 10s. 6d.

trated ; describing also
* important swbjeot.

THE ARCHIMEDEAN SCREW, or SUBMARINE PROPELLER, illus-
also the inventions and experiments on this

APPENDIX B, F.—Price 1l 5s.
LIST OF SUBJEOTS.

g m ”

by Mr, l’itoher't, North:
The “QOrion,” I weh steam-packet
vessel, b

H.M. Steam-frigate of war ‘‘Cyclops,”
{eSir Wm. Symonds, Surveyor of

E‘ﬁ"“' o th the "1.1-." by Measrs.

Na
v¥ the ““Dee" and *‘ Solw,
\iie.t Indian mail steamp- ‘{y
Messrs, Scott, Singlair, &

The Plates are very large, and consist of—

ht and profile of inboard
after-body or the Royal
mﬂ ‘West India “Inis.”

Plans of upper md lower decks, ditto.

llnoa of bottom, and
the “*Orion,” Ipswich

. l’hnmoldmo
' alolv‘nﬁon"dm.oftha

Evla%w

gether with the boflers, oq;lna-rom.

Shecr dranght, profile 6f inboard wor)
with lin“egs ofgottmn and after b g

of hler MoJent s steam-
0]

" Plans of (t;l;v‘per and lower decks of ditto.

Sketeh of spars, wﬂn &c. of m
Trangverse section, of frame-
work of ditto, ahowing he admirable
construction of thi
@“‘““?‘uf‘?::*‘yﬁ“n:’é o
engines o (] @
ketd "Dee"md “Bol
-r‘#’ﬁ" end vim tto, il
Plan of Ditto.

ludi.

: ' APPENDIXG-—PMO 11.120.

PUHING ENGINE ; designed and constructed .at the .
in Corniwall, under the superintendence of Captain

- Jmwuns ;" erected and'now on duty st the coal mines of Langnin,"

MW-.—»-%

wmm Eh”v:uom-n& midm

 Depattment of ¢he Loire Inférieur, near Nantes, Nine' qhw .
mhnmm and ly desoribed.
g P morrum

Details of. al punm, QMMM
ump.be.r



6. WORKS ON STORMS PUMLISHED™EY MR. WEALs.

" ALSO, STORMS,
Ix.

Third edition, in »vyal 8vo, boards, with 18 charts, &o., price 12s

AN ATTEMPT TO DEVELOP THE LAW OF
STORMS, by mesns of facts arranged according to place and time;
and hence to pomt out a cause for the VARIABLE Wixps, with a view
to Praortoar Use in Naviearion, By Colonel Sir W Rzm, K.C.B,
and R.E., Governor of Malta,

X,

In royal 8vo, uniform with the preceding, price 9s. with Charts and wood-cuts.
THE PROGRESS OF THE DEVELOPMENT OF
THE LAW OF STORMS, AND OF THE VARIABLE WINDS;

with the practical appheation of the subjest to Navigation. Colonel
§ir . Baw, K.0.3, R.BS, be. & B

XI.
In royal 8vo. uniform with the preceding, price 1s. 6d.

NA.'RBATIVES (Wntten by Ses Commanders) TLLUS-
. * TRATIVE OF THE LAW OF STORMS, and of its practical applica-
+ tion to Navigation, No. 1, The * Blenheim ’ Hnmma of 1881, with

T XIL
!ncmmuﬂ volame, mm nmmdbo&?dznamm ediﬂm,mted
‘TEM?LETON’S OPERATIVE MOHANIO’B WOEX~
L HOP COMPANION, AND THE SCIENTIFIC anmmm
R IGAL.ASSISTAFT, containing & gmtt ﬁdotyd!ike,\.;:t






























