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PREFACE.

llowing work on practical Seamanship has |

om various authorities, arranged as a Text Book, and

S muc h original matter introduced as the subject admitted of
TL was L‘I-dmml\on with great reluctance, owing to th

of all previous notes on the subject, and a press of ¢

duties; the impossibility of procuring a Text Book fo

Midshipmen under my command, however, induced me to
attempt it.

t is intended to precede the work on HARBOR ROUTINE,
and may be regarded as the development of PART L. of that
book.

Several subjects, as Clearing Hawse, Mooring, Sh
Spars and Sails, &e., &e., are not treated of because they
had been already fully described in my MS. Seamanship on
Evolutions, used at the U. S. Naval Academy; should I suc
ceed in recovering a copy of that work, it is my intention to
publish it as ParT IIIL of the subject. The three beoks
will, I helieve, be found a tolerably complete treatise on Sea-

nship and an officer’s duties.

Not having been able to read the proof sheets of t
fear that many typographical errors will oceur; they will,
however, be corrected in the next edition.
8. Scnoor-Sarp Parrick HENRY, )

James River, May, 1864. !
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CHAPTER I.
ROPE.

Most of the Rope used in the Navy is hempen; Rope is,
however, also made of hide, cotton and the fibres of the
cocoanut tree; the latter is called Coir Rope, and as it floats,
is most useful for warps.

Hide Rope is used for wheel-ropes, topsail tyes, &e.

Cotton Rope is but little used in the Navy, aud is only
good for running gear. The size of rope is denoted by its
circumference, and its nature by the manner of its fabrica-
tion. It is either white or tarred, contains three or more
strands, and up to the size of five or six inches, is made up
in Coils.

The hemp is first spun into Yarns, each of which is sup-
posed to be equal in strength to bear a weight of 100 pounds.

Yarns are spun up right handed—several of them spun
up together form strands, and three or four strands laid up
together form Hawser-laid rope.

Three such three-stranded ropes, laid up together, form
Cable or Water-lavd rope.

Hawser-laid vope is generally right handed. Cable or
Water-laid rope is always left-handed.

Shroud-laid rope, commonly used for standing rigging, is
right-banded, four stranded, hawser-laid rope ; made up round
a small repe in the heart.

Rope is supplied from 10 to 1} inch; below 1% inch it is
called “small stuff:” such as 24, 21, 18, 15 and 12-thread
rattlin-stuff:

We have also 9, 6 and 4-thread stuff, for smaller seizings.

Also 4, 3 and 2-yarn Spun yarn, made of refuse hemp, and
used for temporary seizing.

Houseline of 3 threads, Hambro-line of 4 threads; and
Marline of 2 threads are superior to Spun Yarn in make.

Signal-halliards stwff is made up of strands that have
been laid up in opposite ways, so as to lessen that tendency to
taking in turns which is so inconvenient in hoisting flags.




1n hawser-laid rope the strength of each yarn is greatest
in the smaller sizes. All rope made with 4 strands is pro-
portionably weaker than that which is made with 3.

Yarns, usually two, unlaid, rubbed down, twisted up the
reverse way, and then spun up together right-handed, are
called Nettle-stuff.

Yarns twisted together by hand in short lengths are called
Fouxes.

A yarn untwisted and twisted up the contrary way, is
called a Spanish Fox.

[Zope Walks should be visited by young officers.]

KENOTS-—BENDS-——HITCHES—SPLICES, &e.

Knotting, splicing, &c, can only be learned by practice.
Unless illustrated by plates, descriptions of the manner of
making knots and splices are of verylittle assistance.

Preparatory to learning how a ship is rigged, the student
must be able Yo perform the following *

Make a figure of eight knot.

«  two half hitches.

“ a square knot.

¢ a bowline knot.

# a3 bowline on the bight.

% a running bowline.

# g rolling bend.

« g fisherman’s bend.

# g timber hitch.

« g rolling hitch.

# g studding sail halliard bend.

# g carrick bend.

“ g clove hitch.

“ a cat’s paw.

« g sheet bend.

¢ g black wall hitch,

« g Turk’s head.

% gz marline pitch.

“ a grommet.

& g gelvage strap.
% g warped strap.
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Make a pudding for a mast or yard.
"To pudding the ring of an anchor.

To point and graft a rope.

To pitch over a ring-bolt.
Put on a flat seizing.

Put on a round seizing.

Put on a throat seizing.

Make a short splice.

Make a long splice.

Make a cut splice.

Make an eye splice.

Make a flemish eye.

Make an artificial eye.
Worm, parcel and serve a rope.
Make a sheep-shank.

Put a strand in a rope.

To wall and crown.

Make a Matthew-Walker knot.
Make a spritsail-sheet knot.
Make a shroud knot.

Make a French shroud knot.
Make a single diamond knot.
Make a double diamond knot.
Make a stopper knot.

Pass a rose lashing.

Whip the end of a rope.
Make common Sennit,

Make French sennit.

Make round sennit.

Make square sennit.

Make a sword mat.

Make a French mat.

Knot a rope-yarn.

Make a marlingspike hitch.
Sling a cask with bale slings.
Sling it head up.

Work a eringle in a rope.
Make an inside clinch.

Make an outside clinch.
Make a set of hammock clews.
Make a hawser bend.




Make sennit for hats.
Bend a buoy-rope.
Strap a buoy.

Rig a Spanish windlass.

Pass a racking seizing.

Pass a figure of exghc lashing.

Pass a round lashing.

Show how to take a turn with a rope.

Make a Nipper.

Strap a tail-block.

Strap a bloek with a single strap and thimble.
Strap a block with a double strap and thimble.
Strap a block, single, with lashing eyes.

Strap a bloek, double, with lashing eyes.
Strap a block with a hook and thimble.

Strap a block round a thimble on a bar.

Strap a block with a grommet strap.

Turn in a dead eye.

Turn it in cutter-stay fashion.

Questions—Why is Tar put on Rope ?

Answer—To preserve it \thn wet ; it, however, weakens
the Rope.

Why is hemp rope generally preferred to all other kinds?

What is Manilla rope? and what used for?

For what would you use hide rope ?

How is it made ?

Is cotton rope used in the Navy when hemp can be pro-
cured? Why not?

Why is it uscd in the Merchant Service and for shore pur-
poses ?

Hawser-laid rope is almost always made right-handed, either
of three strands or four: sometimes it is, however, made left-
handed for certain purposes, and is said to be more pliable ;
can you say why?

What is the length of a coil of rope?
Answer—Hawser-laid, 113 fathoms; Cable-laid 101 fathoms.
What is Oakum, and what used for?

What kind of rope are cables and hawsers ?

Why is a heart put in shroud-laid rope ?

Why is three-stranded rope proportionably stronger than




four-stranded ? and either hawser laid or shroud-laid propor-
tionately stronger than cable-laid rope ?

Where is hemp grown ? and which is considered the best !

What books would you consult in order to find out the
strength and weight of rope ?

What is the advantage of using a Spanish fox ?

When or where are the following hitches, knots and bends
used 7—viz :

Two half-hitches; timber bhitch; rolling hitch; clove
hitch ; black-wall hitch ; marline hiteh ; marlingspike hitch ;
square knot; bowline; running bowline; bowline on the
bight; Matthew Walker; spritsail sheet; shroud knot;
French shroud knot; diamond knot; double diamond knot;
stopper knot; rolling bend ; fisherman’s bend ; studding sail
bend ; carrick bend, and sheet bend ?

How are hawsers bent, and why ?

Suppose in bending two hawsers you have no seizings ?

How would you bend a hawser to the ring of an anchor?

How bend a sheet cable? (Hemp.)

When is a clinch used ?

What is a Nipper, and its use ?

When use a Cat’s paw ?

What is a Turk’s head used for ?

What is the use of a grommet? a selvage strap ? a warped
strap? a pudding on a mast, yard, or anchor ring?

Why are the rings of anchors not puddened now-a-days ?

What is the object of pointing and grafting ropes ? hitch.
ing over ring bolts, and whipping the ends of ropes?

What is a flat-seizing used for? a round seizing ? a throat
seizing ?

When is a short splice used, and when a long splice ?

What is the comparative strength of splices ?

Answer—About one-eighth.

Why is a rope wormed, parcelled and served ?

When is a strand put in a rope ?

When or where is a rose-lashing used ?

What is sennit used for ? y

What is a sword mat used for ?

When are cringles worked in ropes?

What is a buoy and its use?

What is “bleeding’ a buoy?




When is a sheepshank used
What is woolding ?
What is a fighting stopper ?

Answer—A fighting stopper is used in action in case of a
stay or shroud being stranded or shot away. There are two
kinds in general use: the first consists simply of a piece of
3 or 4 inch rope, about three feet long, with a stopper-knot at
eich end, and laniards spliced around the rope next the knots.
It is used in case of a stay or shroud being stranded.

The othet is made as follows—Two pieces of rope, the re-
quired length, are middled ; dead eyes seized in the bights,
and the tails coach-whipped. The laniard is rove and an eye
spliced in each end as either end becomes the standing part,
according to whichever happens to be put on uppermost. The
rigging is brought to by taking a half-hitch with each tail
opposite ways round the shroud, dogging the upper tails up-
wards and the lower ones downwards along the shroud, above
and below the part that is stranded or shot away, and secur-
ing it with a nettle in each tail. The double block of a stout
jigger is then hooked to a selvage strap round the shroud,
above the stopper, and the single block to the eye in the
laniard in the lower dead-eye. The eye in the other end
bringing up against the dead-eye acts as a knot, and the
shroud is then set up.

Stoppers are only put on the standing rigging.

What is a girtline or gantline?

Answer—A rope rove through a single block, either at
the sheer-head or mast-head. Gantlines are ot different
sized ropes. In heavy work, such as sending up trussletrees
or tops, 8 or 3% inch rope is required.

How is the size of a dead-eye, a rope, a chain, a spar and
a block, expressed ?

Answer—The size of spars, dead-eyes and chain, is ex-
pressed by their diameters; of rope by its circumference, and
of blocks by their length.

How are ropes intended for tacks and sheets made ?

Answer—They taper towards the end for a reason that is
evident. The only objection to this way of making them is
that they cannot be shifted “end for end.”

Is there any other kind of rope besides that already

mentioned ?
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Answer—Yes. Wire rope—and frequently used in the
Merchant Service, but objectionable in a man-of:-war on ac-
count of the effect of shot.

Round-linked chain is also a good deal used, especially for
topsail sheets.

‘Are blocks strapped always with double straps for strength ?

Answer—No—they are frequently double-strapped to give
the proper lead to the sheave; example ; leading-blocks at
fife-rails, &e.

How do you turn in a dead-eye?

Answer—The thing to be considered in turning in a dead-
eye, is simply to keep the lay of the rope in—therefore, make
a turn with the shroud with the lay, tar the score of the
dead-eye, and place it in. the turn with its upper hole next
the cross; pass spun-yarn seizings through the lower holes
around the shroud, to keep the dead-eye in place. Then
with a bolt through the upper hole rig a Spanish windlass,
break the end in, and pass a throat-seizing. ~Put a small jig-
ger on the end and standing part of the shroud, and pull the
end taut up along it; pass then the quarter and end seizings.

The ends, which to preserve them from the wet, are always
taken inside, are capped.

With shroud-laid rope, how will the ends lie ?

Answer—Forward on the starboard and aft on the port
side. This rule is not, however, always observed by riggers.

How is the laniard rove, and what is its size ?

Answer—The knot on the standing part comes on the in-
side of the upper dead-eye, under the end part of the shroud.
It is rcve from in out, through the first hole in the upper
dead-eye; from out in, through the corresponding hole in the
lower dead-eye, and so on alternately ; and is secured round
the upper dead-eye with a cow-hitch and the end stopped
down the other parts.

Laniards are half the size of the shrouds.

Why should the knot come under the end part of the
shroud ?

Answer—DBecause the strain in setting up coming more
immediately on the running part of the laniard, the dead-eye
and seizings would otherwise be apt to slew. After heavy
weather at sea we frequently find the seizings require squar-
ing for a similar reason.
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Which is the strongest way of turning in a dead-eye ?

ANSWER—With the end up. The method of cutter-stay
fashion was never much used in the U. S. Navy, though ap-
proved of in other services.

How are the lower dead-eyes placed and secured ?

ANswER—The lower dead-eyes, placed on the edge of the
chains, are iron strapped, and the straps connected with the
chain plates.

In what other way is lower rigging set up ?

ANSWER—By means of screws; in which case the shroud
is turned in round a thimble in the upper part of the screw-
plate. The rigging is set up by simply shipping a leaver and
screwing up. Large ships now have their lower stays and
shrouds set up in this way, and it is probable that the old

lan will go entirely out of use.

This fitment interferes less with the training of the spar-
deck guns than dead-eyes; but would occasion more damage
if struck by shot.

What is the distinction between running and standing rig-
ging? ;

What is a boarding-netting, and how is it made ?

‘What is splinter netting, and how is it made?

Sketch a ¢ fighting stopper.”

Show by a sketch how the lower rigging is set up, either
with dead-eyes or screws.

Show by a sketch how the lower dead-eyes are placed and
secured.




CHAPTER II
BLOCKS AND TACKLES.

Blocks are variously shaped, according to their use and
situation 'in the ship. A block consists of a shell, sheave
and pin ; and from the number of these sheaves it takes its
name, viz: a block with one sheave is called single ; with
two, double, &ec ; and with four, fowr-fold.

The shell of a block is made of ash or elm, and has one or
two scores cut at each end, according as itis to be strapped.
In the centre of the sheave is a hole for the pin. The shell
is hollow, and in the inside is placed a wheel, called a sheave
—made of lignum vitee, brass, or iron.

In the centre of the sheave is also a hole for the pin on
which it turns. This is strengthened by letting in a piece of
brass, called a bush.- Round the circumference of the sheave
is a groove for the rope.

The sheave is placed in the shell, and the pin is put
through both shell and sheave. Blocks are strapped with
rope or iron.

4 single block has one sheave ; a double block, two ; a treble
block, three, &e.

The size of a block is demoted by the length of the shell,
and the quality by the degree of flatness or thickness, num-
ber of sheaves, scores for strapping, and nature of strapping
—for instance: a brace block is (say) 20-inch, single, thin,
and double scored. A tye-block is single, thick, and iron-
bound.

A shoulder block has a shoulder or projection at the lower
end, to prevent the rope reeving through it from jambing.
Used for topsail sheets, lower lifts, de.

A fiddle block is made like two single blocks, one above
the other; the upper block larger than the lower. Used for
yard tackles, burtons, &e.

4 shoe block is also made like two single blocks, but the




sheaves lie at right angles to each other. Used for main
buntlines, &e.

A snatch block is a single block, iron bound, with a swivel
hook ; an iron clasp is fitted on the iron strap with a hinge to
go over the snatch which is left in the side of the shell above
the sheave. Used for ¢ snatching” the bights of leading-
ropes and falls.

A wiol bloc is a large snatch block ; used for ¢ snatching ”’
the bights of large ropes or hawsers.

A sistér block has two sheaves, one above the other. A
score is cut between the blocks, and one at each end, for seiz-
ings. The shell is hollowed out on each sile for a shroud to
lie in. Used for topsail-lift and reef-tackle blocks; seized in
between the two forward shrouds of the topmast rigging.

A secret block has a shoulder on each side of the check
next the end where the strap passes, and the shell nearly cov-
ers the sheave hale. Used for clew-garnet blocks, &e.

A monlkey block is a single block.on a saddle; to nail upon
yards, &e.

A tail block is a single block strapped with one or two tails.

A top block is a large single block, iron bound, with a
swivel hook. TUsed for reeving the top pendants.

A nine-pin block is shaped like a nine-pin, and is-placed in
the fife-rails for reeving running-gear.

A cat block is three-fold, iron bound, with a large hook at-
tached to it for the purpose of hooking to the ring of the an-
chor when catting.

A purchase block is a large three or four-fold block ; it has
two scores in the shell, and is double strapped. The strap is
wormed, parcelled and served and spliced together; then,
being doubled, the splice and the other bight are put over
the block. The seizing is clapped on both parts, and is
crossed both ways tirough the double parts of the strap. The
largest four-fold block generally put on board a large ship is
a 30-inch ; weight about 540 Ibs.

A dead eye is a large circular piece of wood, having a
groove in its circumference for a shroud to liein. Three
holes are bored in it for a laniard.  Used for setting up lower
rigging.

A heart is a block of wood, of lignam vitee, with a large
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hole in the centre; at the -bottom are four or five scores—
round the outside a groove is cut to admit the stay.

A bull's-eye is a kind of wooden thimble with a groove in
the circumference. Used for setting up top-gellant rig-
ging ; fair-leaders, &e.

A raclk is a piece of wood, through the holes of which be-
laying-pins are stuck.

An euphroe is a long piece of wood having a number of
holes, through which the crow-foot for the awning, &e., is
rove.

Cleats are pieces of wood for various yurposes. There are
sling cleats : used on the slings of the yards; stop cleats :
used on bowsprit for collars, &e.; belaying and mast cleats :
used for belaying rigging; horn cleats: used for the same
purpose ; and comb or B-cleats: used for leading a rope
through so as to keep it in place.

Shroud cleats are belaying cleats lashed on a shroud.

Large cleats are called Zeoils.

A Jacob’s ladder is a rope ladder with wooden rounds.
Used for stern ladders, fighting ladders, rigging ladders, &e.

A horse block is a platform used in flush-decked vessels,
for the officer of the deck to stand upon in working ship. It
is raised about four feet from the deck.

Can hooks are broad, flat iron hooks, in the eyes of which
thimbles are inserted. Used for lifting casks, &e.

Slings are long straps used for slinging barrels, &e., pre-
paratory to hoisting them on board.

Questions—What is a patent bloc’k 2

Answer—A patent block is one in which the sheave-hole
has a set of composition rollers to relieve the friction on the
pin. They have never been much used in the Navy, though
generally adopted in the Merchant Marine.

What is meant by blocks being equally large in the swal-
low 2 5

Answer—That they will receive the same size rope.

‘What are the cheeks of a block ? ®

What is the proportion for the size of straps ?

Answer—Between } and # the size of the block ; a 5-1nc’1
block has a 1-inch strap; a 6-inch. block a 1}-inch strap; a
7-inch block a 2-inch strap ; a 9-inch block a 24 inch strap ;
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a 11 inch block a 8}-inch strap; a 13-inch block a 4}-inch
strap; a 16-inch block a b5-inch strap; a 19-inch block a
7-inch strap; and a 21-inch block an 8-inch strap.

What is the proportion of blocks to the ropes to be rove
through them ?

Answer—The block should be three times the size of the
rope.

P\Vhy are fiddle blocks used for burtons, yard tackles, &e.?
‘Why have some blocks swivel-hooks ?

How would you hook a top-block ?

What are lock-thimbles, and for what used ?

Are the shells of blocks always made of wood ?
Answer—No—sometimes of metal ; and when preseryed
from rust, they present much less friction than wooden ones.
They are usually denominated by their lifting strength. For
example : to lift 5 tons requires a 10-inch block ; 43 inch in di-
ameter sheave, 13-inch thickness of sheave; 8-inch rope, or
5 16-inch chain,and the weight, if double, would be 29 lbs.

In what does the inspection of blocks consist ?

Answer—Blocks should be frequently examined, not only
as to strapping, but also by knocking the pin out and inspect-
ing the bouching (or bushing). The loss of power and strain
on rope occasioned by a worn bouche is considerable. The
working blocks of tackles, (the fly-block of topsail halliards,
for instance,) are always more worn than the lower ones, and
the sheaves should be renewed, if necessary. That sheave
on which the hauling part of the fall comes does most duty;
for although it is assumed in mechanics that strain is equally
borne by all parts of a rope in a tackle, practice shows that the
hauling part is most worn and strained. All blocks which
stand horizontally, as lower brace blocks, must be placed with
the head of the pin upwards, as otherwise it is liable to fall
out when the shell shrinks.

All blocks in large purchases are liable to split if hove sud-
denly “ two blocks.” Creaking blocks are never allowed in a
Man-of-War.

‘What is the proportion for hooks?

nswer—There is no proportion for hooks, and accidents
frequently happen by their straitening. It is customary to
use a shackle, lashing, or toggle, for heavy weights. A hook
is strengthened by slipping a link over the point.
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Where do you use hearts instead of dead-eyes, and why ?
What is the use of an euphroe ?

What is a fighting ladder ?

What is the “ bill”” of a hook ?

Sketch the various blocks described.

TACKLES.

Taclkles are named according to the number of blocks em-
ployed, and the arrangement and size of gear. The rope rove
1s the pall ; the part made fast, the standing part; and the
part hauled on, the pumning part, or end, or frequently also
the fall.

A jigger is a small tackle.

A burton is a rope rove through a single block and a fiddle
block ; the standing part made fast to the single block.

A whip is a rope rove through a single fixed block.

A double whip is a rope rove through a single moveable
block.

A gun-tackle purchase is a rope rove alternately through
two single blocks ; the standing part made fast to the movea-
ble block.

A lufftackle purchase is a rope rove through a single and
a double block ; the standing part made fast to the single
block.

A two.fold purchase is a rope rove through two double
blocks ; the standing part made fast to one of them.

A three-fold purchase is a rope rove through two treble
blocks ; the standing part made fast to one of them.

A four-fold purchase is a rope rove through two four-fold
blocks ; the standing part made fast to one of them.

Large tackles are called, in general, purchases ; smaller
ones, luffs  Combinations of tackles may be variously made;
thus we have: a whip and runner; a whip upon whip ;
Spanish burtons (of various kinds); a runner and tackle, &e.

The general rule for ascertaining the power necessary to
raise a weight with a tackle is to divide the weight by twice
the number of sheaves in the lower or moveable block: the

. - . . - ’ -
uotient being the answer. Thus a single whip gives no in-
g g
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crease of power, but is used to give a more convenient lead ;
a double whip doubles the power; a gun-tackle purchase tre-
bles it, (provided the standing part is at the moveable block);
a luff-tackle increases it four-fold, (provided the double block
is the moveable one); @ three-fold purchase increases it six-
fold ; a four-fold purchase quadruples it, &e.

A whip and runner quadruples the power; a runner and
tackle increases it eight times; a luff upon luff, sixteen times,
&e.

Another way to arrive at the power gained by a tackle, is
to state it thus: “The power gained by a tackle.is as tke
space travelled over to raise the weight to the space travelled
by the weight at the same time ;” but perhaps the theory of
tackles will be best understcod thus: in a double whip the
strain is equally distributed between each part of the rope;
and there being two parts employed in sustaining the weight,
it is balanced by an exertion of power equal to one-half its
weight ; and the same principle applies to tackles of all kinds.

It must be observed that jfized blocks give no gain—a
maxim which should always be borne in mind when using
tackles; for example: in using the train tackle (a luff), to
run in a gun; if the double block is hooked to the gun, the
power is increased four-fold ; but if the single block is hooked
to the gun, the power is only trebled.

Old seamen and others accustomed to the use of ropes
know by experience the power of tackles, kind required, &e.,
without being able to explain why; the young officer, by
studying the principle, enjoys the advantage of entering upon
the subject knowingly from the beginning. In tackles, as in
other machines, whatever is gained in force is lost in time,
and whatever is gained in time is lost in force. The conve-
nience of a machine consists in enabling a small force, work-
ing by a succession of efforts through a great space, to raise
a great weight, or to overcome a great resistance through a
small space. If one man can do a piece of work in 10 days,
ten men can do it in 1 day ; there is, therefore, no saving of
labor from using tackles, but @ loss because of friction; but
the advantage of using them is that a small force can produce
a great effect by allowing wore time. When machinery can
be dispensed with, direct handling is the quickest of all modes
for moving weights.
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In what has been said concerning tackles, no account has
been taken of friction.

When a weight hangs by a tackle at rest, all the parts of
the fall bear an equul strain, and the weight will be balanced
by one at the end of the fall as many times less as there are
parts of the rope at the block to which the larger weight is
suspended. But directly the fall is hauled upon, this ceases
to be the case. In consequence of firiction, there will not be
an equal strain on all parts of the rope, and it becomes neces-
sary, in calculating the practical power of the tackle, not (as
before,) to multiply the force by the number of parts of rope
at the moving block, but to find the strain, or tension, on
each part, and add all together.

To do this exactly is difficult, if not impossible, as.the dif-
ferent tensions of the parts depend upon so many varying cir-
cumstances—such, for instance, as the flexibility of the rope,
which differs according to its size, newness, dryness, and ma-
terial ; the relation of the diameter of the sheaves to that of
the pin ; the material of these, and their condition; upon all
which the amount of resistance caused by friction depends.
All we can do is to give some rough rule, which may be to
some extent practically useful.

Of two sheaves, the pins being the same, the greater will
work the easier. The smaller, and consequently more flexi-
ble, the rope, the less the friction. It will not be far wrong,
in ordinary cases, if it is assumed that one-sixth of the origi-
nal force is consumed by friction each time that the rope
passes round a sheave. Thus: supposing the tension or
strain on the hauling part to be 6, that on the next will be 5,
the next 4, the next 3, and so on. So that if the strain on
the fall of a two-fold purchase be 6, the tensions on the parts
of the rope will be represented by the figures 6, 5, 4, 3, and
their sum 18 will nearly represent the power of the tackle,
instead of 24, which it would have been had there been no
friction ; or about one-fourth of the force would have been
consumed by it.

Suppose a weight of 24 to be suspended by the above
tackle. It the fall would just bear a weight of 6, the four
parts would be sufficient to suspend the weight ; but if it were
required to raise it, we must have a rope at least one-third
stronger, or equal to sustain a weight of 8. The tensions
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would be, according to the above rule, 8, 6%, 53, and 4, and
their sum will be 24, which is what we require to lift.

From these considerations, we gather: that work is light-
ened by using large blocks and small ropes; that the hauling
part of the fall bears about double the strain of the standing
part ; that as the pin of a block is more worn on one of its
sides, it should be frequently turned; and that as sheaves
nearest the standing part do least duty, they should be shift- «
ed oceasionally with the others.

QuesTioNs—How is the standing part of a gun-tackle pur-
chase secured ! A yard-tackle? A three-fold purchase?

Why is the becket to which the standing part of a tackle is
secured often much smaller than the fall, and still considered
strong enough ?

Sketch on the black-board a jigger, single and double
whip, gun-tackle purchase, and others mentioned in the text.

Show also how the power gained by each is calculated.

Give an example of the use of a single whip, whip and
runner, luff-tackle, and others.

Reeve the several Spanish burtons in use, and show how
the power gained by each is calculated—illustrating by a dia-
gram on the board.

Raising a barrel weighing 200 lbs. with a single whip on
the main yard, what power must be put on the fall, and what
is the strain on the yard ?

Raising it with a double whip, what power must be ap-
plied, and what will be the strain on the yard?

Raising a weight of 4 tons with a two-fold purchase, what
power must be applied ? and what will be the strain ¢n the
yard ?

As the main brace is usually rove, suppose the strain on
the yard to be represented by 2, the strain on the fall by 1,
what number will represent the strain on the bumpkin?

What is the usual deduction for friction 2

ANsWER—One-fourth for ordin ry tackles, and ome-third
for a three-fold purchase.

Wishing to apply a luff-tackle, which block would you
make the moveable one, and why?

Wishing to raise a weight of 40 tons, what sized rope would
you reeve as a three-fold purchase ?
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ANswER—Divide the weight to be raised by the number
of parts at the moveable block to obtain the strain on a single
part; add one-third of this for the increased strain brought
by friction, and reeve the rope of corresponding strength (as
per table). One-sixth of 40 tons is 63 tons, which, with one-
third added, is 9 tons nearly ; for which the table gives us a 6
or 6% inch rope.

What is the proportionate strength of rope of different
sizes? :

ANswER—The strength of ropes varies with their areas;
and as the areas of circles are proportioned to the squares of
their circumferences, we have S__C*: S and s representing

Bo0eh

the strength.

Is two parts of a 4-inch rope equal to one part of an 8-
inch ?

ANSWER—By the formula we have 64-16=4; hence it
will take four parts of a 4-inch to equal one part of an 8-inch.

Consulting a table, we find that an 8-inch rope will bear a
strain of 20.4 tons, while a 4-inch rope will bear but 4 tons.
The rule, as given, takes no account, however, of the angle of
twist which affects the strength of the rope.

What practical rule is there for ascertaining the strength
of a rope?

ANswER—The square of half the circumference gives the
breaking strain of the weakest hawser-laid rope expressed in
tons, and is therefore a safe rule.

What is a practical rule for caleulating the weight of
tarred rope ?

Answer—The square of the circumference divided by
4 equals the weight of a fathom in pounds; or multiply the
square of the circumference by ‘the length in fathoms, and
divide by 4.24 for the weight in pounds of the whole.

What is the practical rule for determining the relative
strength of chain and rope.

Answer—Consider the proportionate strength of chain
and rope to be ten to one, using the diameter of the chain and
the circumference of the rope. Half“inch ehain -may, there.
fore, replace 5 inch rope.

How is the strength of chains determined by rule ?
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Answer—Divide the gquare of the diameter in eighths by
2.4 for round-linked crane chain ; and by 2.7 for chain cable.

Example: 1}-inch round-linked chain: By calculation,
144-2.4—=60 tons.

The above rules are approximate. Most works on Sea-
manship contain tables containing the exact weights, strength,
&e, of ropes and chains.

Wire rope is rather more than twice as strong as hempen.

A 3-inch hemp =5-16 chain—=1} wire.

A 5-inch ¢ $op =0
A 7-inch & ] L
A 9-inch « € -
A 1l-inch « -« L

What is the strongest description of rope?

ANswER—Untarred, white, three-stranded rope; and the
next in the scale of strength is the common three-strand haw-
ser-laid rope, tarred.

Hawser-laid rope is stronges than cable-laid in the propor-
tion of 8.7 to 6.

Define the expressions, Sway ; sway aloft; heave; heave
round ; hoist ; hoist away ; man ; clap on; heave up ; two
blocks ; fleet the purchase ; avast; belay ; take a turn ; ease
away ; lower ; lower away ; veer ; surge ; stand by ; roundly ;
handsomely ; by the run ; parted ; carried away ; haul taut ;
walk away ; send a hand ; haul down ; trice up. Give exam-
ples in which each of these expressions is used.

Show on the black-board how the fall of a three-fold pur-
chase is rove.

[The instructor will sketch on the board various purchases
—such as: the fopsail halliards, the main tack, clewlines, jib
halliards, &e., and require the student to name the power
ained by each.]

Bzxperiments by 1'.////«11',’1 Cosl——French Navy.

“1In a tackle of 9 sheaves, 5 upper and 4 lower, the ratio
of the power to the weight in hoisting is as 1:4 ; but only as
1:12 in sustaining itin equilibrium.  The standing part in
hoisting experiences the strain of only 1-40th the weight;



19

but in lowering it is equal to that which the hauling part ex-
periences in hoisting. The strap of the upper block ought to
be four times as strong as the fall ; or twice its size.

In a tackle of 6 sheaves the fall experiences an effort equal
to 4 the weight when hoisting, and only 1-10 in a state of
equilibrium. The upper strap should be able to sustain an
effort once and a third of the weight lifted; or to have four
times as much strength as the fall.

A tackle of 4 sheaves requires an effort of % the weight on
the fall in hoisting, and only 1 to keep it in suspension.
The strap should be three and a half times the strength of
the fall.”




CHAPTER IIL
DOCKS.

Docks are of three kinds: Wet, Dry, and Floating.

Where there is a regular and considerable rise and fall of
tide, excavations are made in the land near the water, faced
with solid masonry, and mostly having entrances fitted with
gates or caissons, which serve either to retain or exclude the
tidal waters as desirable. Those on a larger scale, and which
are always kept full of water, are called “wet docks,” or
basins. These are in fact artifieial harbors, in which vessels
are always kept afloat whilst undergoing internal repairs,
loading, or unloading, fitting for, or being kept ready for go-
ing to sea. Commercial wet docks usually have “locks” (as
in a canal) attached to them, so as to admit of the entrance
and egress of vessels at any time of tide, without losing more
water than necessary. In naval wet docks, the ships gener-
ally requiring as much water outside as in, one barrier, in the
form of a caisson is used, and which is seldom worked except
at high water.

The Dry Dock is both deeper and narrower. It is deeper
because it is necessary to have more water in the dock at the
time of docking a ship than at its entrance. This is for the
purpose of gaining depth enough for the Angle Blocks, on
which the keel of the ship is to rest, and is effected by hav-
ing the floor of the dock somewhat below the low-water mark.
Then after closing the entrance, the dock is drained by pump-
ing and letting the water run off with the falling tide
through channels, called Culverts. It is narrower, because
when not water-borne the ship requires. to be supported by
Shores, which abutting on the sides of the dock bear against
those of the ship on being set taut by wedging.

Formerly the ship, when in dock, rested on a row of square
blocks of wood, which were kept in their place with ballast.
Tn order to get at her keel for repairing, or coppering, &ec., it
was necessary to lift her bodily off the blocks by numerous
shores, simultaneously driven up with wedges. This opera.




tion not only involved the services of hundreds of mechanics,
but the ship became strained at every fastening in conse-
quence of being thus borne in the air. The Aru/lp Blocks,
which were introduced by Seppings, admit of removal and
replacement in succession at such places as require repair;
not only with a very few hands, but without the least concus-
sion to the ship.

The Caisson, or Floating Dam, is a vessel whose length is
equal to the breadth of the dock entrance. Both its ends are
formed like the bow of a ship, and the keel is continued up
each stem. It is ballasted and fitted with valves or penstocks,
andeso formed that when full of water and in its place across
the entrance, the stem and keel fit accurately into a groove
cut in the masonry on the sides and across the bottom of the
entrance, the passage of water being thus prevented. When
it is necessary to remove the caisson, the water is either
run off at low water or pumped out; and as the entrance is
widest at the top, the caisson, on being floated up on the
rising water, becomes cleared of the grooves, and is with-
drawn.

The Graving Dock, according to naval distinctions, is open.
In it vessels are f’lOUl]de at hwh water, for the purpose of
receiving trifling repairs on the fall of the tide. Before the
introduction of copper sheathing, they were used for the
purpose of breaming or cleaning the hottom by fires. 1In the
construction of these docks, serious difficulties and great ex-
penses are incurred. The soil may be so porous that the .
excavations may be swamped at every high tide; so rocky
as to require the severest labor, or so soft that artificial foun-
dations for the masonry have to.be formed. 'They are also
subject to the inconvenience of being dependent on tidal
action and sufficient depth of water.

The margins of rivers or harbours do not always afford
facilities for the construction of ships or docks just in those
places where it is desirable to build or repair ships. The
ground may be already occupied, the banks may be shallow
and marshy; or there may not be a sufficiency of tide. Re-
course is then had to a Flating Dock, which is a wooden,
water-tight, flat-bottomed, box-shaped vessel, of sufficient
capacity to bear, when afloat, the weight of the vessel, work-
men, and materials employed on her. In some cases this
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float works in an enclosure of masonry, at the bottom of which,
when full of water, the float lies.

When the vessel is brought over it, the valves are closed,
the water is pumped out, and the vessel is carried up on this
great stage to a dry level. When the repairs are completed,
the valves are opened, the stage sinks, and the vessel floats
out.

But in general, the float is open at the top, and one end is
fitted so as to remove or turn down when requisite. Not be-
ing connected with any other structure, it may be moved,
whether laden or unladen, to any part of the harbour.  On
turning the end down, or removing it, the float sinks suf-
ficiently to admit the vessel. On replacing it and pumping
the water out, the vessel remains dry. Where there is “ rise
and fall,” the float is beached at high tide; the water runs
off on the ebb; the end is caulked in; and on the next flood,
the float being flat-bottomed, is hauled still further up.

Moreover, however valuable for hauling up vessels slips
may be, there is always difficulty and strain with large ships.
In America, vessels are brought over a sunken, hollow raft;
on the exhaustion of the water from which, the ship is borne
to the surface, and lies on a cradle high and dry, with a sur-
rounding platform for the shipwrights to work on. Thus the
ship is kept in a horizontal position, without risk of strain
and is always floatable.

A very complete substitute of this kind, for the regular
dock, is Taylor’s. It is made of iron, with double sides in
compartments. Its entrance is closed by a caisson, and the
pumps are worked by a steam engine. When the ship is re-
ceived, and the gate closed, the water is immediately run off
to an equal level into the empty compartments, and the re-
mainder pumped out.

A Coffer Dam is an enclosure outside a work formed by a
double row of iron-shod piles, driven into the bottom so close
together as to be nearly water-tight. Clay is rammed in be-
tween them and the water inside pumped out.

The principle of the Coffer Dam has sometimes been ap-
plied to working on the bottoms of ships—such as putting on
a sheet of copper, or stopping a leak—with success.

The Slip is an inclined plane formed of solid masonry on
the banks of a harbor or river, and carried out some distance
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beyond the low-water mark. In building, the ship’s keel is
laid on this on blocks, inelining to the horizon at an inclina-
tion of § of an inch to a foot in her length. As the fabric
rises it is supported by shores; and when the ship is com-
pleted the Cradle is piaced underneath, and her weight, by a
process of wedging, transferred to it. When set close up in
its place, this cradle fits like an outside framing of bottom
timbers. It is supported by “stopping-pieces,” and shores
called ¢ poppets,” resting upon sliding “ways,” which extend
along the slip in lines parallel to the keel. These ways are
well soaped ; and other supports and fastenings are knocked
away and the ship glides into the water, or is “launched.”
The cradle then disengages itself, and the ship is carried into
dry dock for the purpose of having such fastenings as were
temporarily cleated on the bottom, for the top of the cradle
to bear against, removed, and the process of coppering ef-
fected.

The Patent Slip is an adaptation of the common slip to
the purpose of repairing vessels. Carriages, in number ac-
cording to the length of the vessel, fitted with cog-wheels and
working on corresponding racks are run out under the bows
of the vessel. When secured upon these, she is” hauled up
either by capstans or steam machinery.

MODES OF WORKING SEVERAL GOVERNMENT DOTKS,
STONE DRY DOCKS.

Ist. Ascertain as nearly as possible the line of the ship’s
keel, then arrange the blocks in the Docks to conform as
near as may be to the line of the keel, always allowing the
ship to settle in the centre a little. Let the ship be upright,
without heeling to either side; have the shores arranged on
each side of the dock ready for use. ‘Open the filling Culvert
gates, and when the Dock is full, open the twrning gates;
haul the ship into Dock and shut the gates. Place the ship
in the centre of the dock, start the pumps, and as soon as the
keel touches the blocks, set up the horizontal shores, by
screws or wedges. As the water recedes from the Dock,
leaving the lower altars, other lines and shores must be placed
and set up with wedges. As the water is pumped out the
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altars should be washed off, that the workmen may have a
clean dock for their operations. When all the shores are in
place, and the ship properly secured, go to work. In dock-
ing large ships, such as heavy frigates and line-of-battle ships,
it sometimes becomes necessary to stop the pumps for a few
moments, occasionally, in order to give the workmen time
to get up a sufficient number of shores to secure the ship’s
safety ; which could not always be done with an ordinary
crew of workmen, if the pumps were kept at full speed.

SECTIONAL FLOATING DOCK.

In the Sectional Floating Doclk, the stability of the struc-
ture is secured by end floats, which glide up and down in
frame work provided for that purpose; they also serve the
purpose of ballast, for sinking the dock to receive a vessel.
When a ship is to be raised upon this dock, the water is let
into the tanks, and the machinery put in motion, to raise the
end floats, by which means the tanks are forced down to the
proper depth to receive the vessel. The ship is then hauled
in between uprights, placed in the centre, and the end floats
are let down, so that the tanks rise gently until the keel
touches the blocks; the side horizontal shores are then placed
to keep the ship upright, and the pumps are put in motion.
When the tanks begin to press firmly against the keel, the
bilge blocks are drawn under the ship, and the pumping pro-
cceds until the ship is lifted out of the water; care being
taken to work the pumps in the different sections in propor-
tion to the displacement of the ship resting upon them.

If the vessel is to be taken on shore by means of the Basin
and Railway, the next operation is, to bring the bottoms of
the tanks in a plane, which is done by heavy bed-screws ap-
plied to any tank which may be higher than the others.
These screws are set against the ship’s bottom, and their effect,
when turned, is to force the tanks down deeper into the
water. When all the tanks are so arranged as to present an
even surface to the floor of the Basin, the structure is haul=d
into the Basin, the valves in the tanks are opened, and suf-
ficient water is admitted to sink the dock and firmly ground
it on the floor. The cradle is then placed under the ship,
the hauling apparatus applied, the engine put in operation,
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and the ship hauled ashore upon the Railway. If necessary,
the ship may then be shored as on a building slip, and the
cradle can be removed so as to give the workmen free access
to all parts of the keel and bottom.

BALANCE FLOATING DOCK.

The Balance Floating Dock is provided with side chambers,
to answer the samo purposes as the end floats in the sectional
dock. In these chambers are compartments, into which water
is raised for the purpose of sinking the Dock to receive a
vessel. If a ship is to be raised and hauled on shore by
means of the Basin and Railway, the cradle is first put in
the dock, the dock is then sunk by opening the valves
and by pumping water up into the upper side chambers;
when sunk to a proper depth, the ship is hauled over the era.
dle and placed in the centre of the dock, the water is then
let off from the upper chambers, which causes the dock to rise
gently until the keel touches the blocks, when the horizontal
shores are placed to keep the ship upright. The pumps are
then put in operation, and as soon as the ship has a good bear-
ing ou the cradle, the bilge shores are drawn under her and all
the water is pumped from the dock. The structure is then
floated into the Basin, water is admitted into the Doek to sink
it upon the floor; the hauling apparatus is now applied, the en-
gine put in operation,and the vessel drawn on shore. «Asin the
case of the Sectional Dock, if necessary, the vessel may be
shored as on a building slip, and the eradle removed to give the
workmen free access to the keel and bottom.

If the vessel is not to be drawn on shore by the Railway, the
cradle isnot used in the Dock for the purpose. The prosess of
raising would be the same as in*the othier case.




CHAPTER 1IV.
CONSTRUCTION.

Vesaels are built on s#ps.  The timber chiefly used is oak,
elm, fir, teak, larch, pine and mahogany.- 1t is divided into
three sorts, viz : squure, which is the fuli size of the tree, hav-
ing ouly its sides squared off; thick stuff, which is square
timber cut into different thiekunesses, from 4% inches to 10,
but the whole depth of the tree; und plank, which rans frum
4 inches down to 1}; all under that size being called board.

Deals occur in length of 10, 12, and 14 feet, varying in
thickuess f1om 3 inches to % inch, and averages 9 inches in
breadth. "Those which are % inch thick are flat deals; 1%
inch are whole deals.

Kyanising and burnettising are somewhat similar processes
by which timber, canvass and cordage are so readily reasoned
as to be preserved from the injurious effects of dry-rot, mil-
dew, &e., and premature decay.

Formerly all curved timbers were selected from the natu-
ral growth ; latcerly timber-bending machines have been used
to bend the timber into the desired form, at a great saving of
labor and expense. :

Timbers are joined together by scarphing, morticing, halv-
ing, dovetailing, &ec., and when great strength is required it
is usual to make use of coukings, bolts, and iron bracengs.

Bolts occur in great variety4 their sizes are denoted by
their diameters, and their particular dimensions are deter-
mined by the tension to which they are. meant to be exposed;
generally speaking, that should not exceed one fifth of their
tabulated strength. They are made of iron, copper, and a
compositicn of copper and zine. When bolts have to resist
great strain in the direction of their length, their points are
riveted, clenched, or fore-locked over a ring or washer.

The adhesive force of bolts or nails is greater when driven
across the grain than with it.




27

In the MouLb LoFT are to be found the drawings of the
vessel which the designer purposes to build. By these the
form and dimensions of every particular piece of wood that
is to enter into the structure are determined.

‘he principal one is the Sheer Drawing. *It represents
the vessel in her length, breadth and depth, and is composed
of three plans, viz: the sheer plan, which is a vertical see-
tion passing through the vessel in its whole length, fore and
aft, dividing it into two equal parts. On this plan are repre-
sented the length and depth of the keel, the rake and height
of the stem and stern-posts, the position of the fiames, water
lines, decks, ports, masts, chaunuels, rudder, screw-aperture,
&e. The half-breadth plan contains the several half-breadths
at every frame of tiwbers at the different heights of the water
lines, main breadth, top sides, riband lines, &e. The body
plan represents transverse or athwart-ship sections of the
ship, perpendicular to the keel. The several breadths and
particular form of every frame of timbers are described on
this. In the body plan, the half-breadths of the fore-body
are shown on the right, and those of the after-body on the lett
of the middle line.

The principal dimensions are marked on the plans—such
as: length between perpendiculars, length of the keel for
tonnage, cxtreme breadth, moulded breadth, breadth for ton-
nage, depth of hold, and burthen in tons.

From these drawings the form of the ship is “laid off” in
full size on the floor of the mould-loft. Moulds of thin fir
boardings are then framed, and by these the timbers are
worked into shape.

The keel is made of elm in pieces, scarphed and coaked to-
gether,

The stern is connected with the fore end of the keel by a
knee, and is strengthened on its after side by the aprow and
stemson. @

The knight heads rise from the apron on each side of the
stern.

The stern-post is connected with the after end of the keel
by tenons and plates of metal; it is strengthened on its f re
side by the funer stern-post, and its after side is fitted with
braces for the rudder.

The deadwood are chocks of timber fasteued along the
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apper side of the keel, which form a seating for the Aoor
timbers, and which are shaped into the form in the fore and
after parts of the ship. In vessels intended for the screw an
aperture i8 cut in the after part of the after deadwood, and
an additional etern post, called the body post, introduced at
the fore parteof the cutting. Where the run is abrupt, the
fore part of this aperture intrudes upon the body of the ship,
and the flat surface is planked in athwart-ships.

The keelson lies fore and aft on top of the keel, deadwood
and floors, and being bolted through all, unites these timbers
in one mass. ;

The floors are timbers extending on each side of the keel
to about a quarter of the breadth of the ship.

A frame of timbers is composed of the floor timber, two or
mo e futtocks, and a top-timber on each side ; that which en-
ciokes the greatest space iz called the main frame. The
fi: mes give the form to the vessel athwart-ships, are put to-
ge her on th ground, their ends being connected by coaks,
ard then pla ed a ross the deadwood.

The beams serve to support the decks, as well as to connect
and pi.serve the sides at their proper distance apart; their
ends are secured above by the water-ways, beneath by the
shelf-piece, and also by iron braces, or Znees.

These are the principal timbers which compoze the skele-
ton of the ship. The sides are connected with the stern and
stern posts by iron fastenings called breast-hooks and crutches;
and the whole fabric is further united by iron bands called
viders, which run diagonally inside of the frame timbers.
I his additional strengthening is known as trussing, and acts
against the inclination which the extremities have to droop or
Loy.

The side keelsons ave short internal keels, which are laid
about ¢ x feet on each side of the keelson. Their use is to di-
vide with the floor timbers, the strain ggused by the hecl of
the mainmast in its step.

In steamships there are noside keelsons, but similur tinder-
slecpers are placed in the same position, which, extending
alon - the bottom the whole length of the engine-roow, form
a platform for the engine.

The steps for the fore snd main masts sre fustened acrosa



the keelson; thut of the mizen mast being usually fixed on
the lower deck beams.

The false keel is an additional keel from 4 to 6 inches
thick fastened on below the main keel.

The gripe is a projection at the fore lower part of the stern.
Both these two last named pieces are meant to prevent lee-
way, and protect the adjoining timbers when the ship strikes
the ground.

The limbers are spaces left vacant between the limber-
strakes and the keelson, forming passages for water to the
pump-well. These are covered by solid iron plates, which,
resting on the edges of the keelson and limber strakes, ex-

clude such matter as would be i injurious to the pump valves.
These plates, moreover, represeut 8o much ballast.

The planking is the intcrnal as well as the external skin
of the ship. That which is outside is usually laid on in
strakes placed “anchor-stock fashion,” which is considered
the strongest mode of arranging these layers. At that part
near the water line, called the Imul.s, they are of oak; and
near the keel, called the garboard strakes, are of elm. ’ This
planking is fastened by tree-nails (\‘pronounced trunnels), large
wooden bolts, which, passing through nnd through, secure
both the<e coverings of the inner planking; the princip:]lare
the ceilings in the hold; the sperketing, which run above the
watir-ways; the clamps, which run under the shelf-picces ;
and the lmber strakes which lie nearest the keelson.

The channels or chains are strong platforms on the sides
abreast the masts, fur the purpose of giwving greater spread to
the rigging. The bindings of the dead-eyes are let into the
outer edges, and secured there by the channel rail,and an eye
bolt is sometimes driven in on each side of the dead- eye for
the laniards of the rigging.

The bill boards are iron-shod stools just ‘before and abaft
the fore channels on which the flushes of the anchors are
stowed.

The cat head is a timber projecting on the top of the round
of each bow by which the anchor is catted and stowed. It is
supplied with sheaves, and fitted with eye-bolts, thumb-cleats
and slip.

The head-knees project beyond the upper part of the stern,
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suppotting the figure-head, and are pierced inside with holes
for the gammoning ; and outside for the bobstays.

The decks are laid generally fore-and.aft ; sometimes diago-
nally. The spaces left open for hatch and ladder ways are
edged with timbers; those running fore-and-aft being called
coamings ; those athwart-ship, kead-ledges; those which sur-
round the masts and capstan holes being called parters.
The decks are fastened by nails called damps, driven, as all
iron nails in ship-building are, with a twist «f tarred oakum
round the head. Wooden plugs are driven in over the heads
of the bolts, for appearance sake—the bolts being driven in
far enough to admit of it. The holes for the cables are
strengthened by chocks, lined with iron, and are called the
trunks.

The »iding-bitts go through the decks, and are supported
on their fore-side by knees, which are let down to the deck
beams. When there is a cross-piece it is hooked on to the
after side. All ships larger than small sloops-of-war have two
pairs; those which have no cross-piece have moveable iron
horns, called battle-doors, projecting from the outside, which
serve to keep the cables up in ther place. The betts, as well
as the hawse-holes, are shod with iron, and as this causes a
severe nip to cables when riding out a gale, great care is
taken to keep the cable shackles clear of both, as well as by
veering a little occasionally (called ¢ freshening the nip) to
keep the chafe off -any one particular part of the cable,
Steamships have after bitts, for towing purposes, in addition,

The ports sides are formed by the timbers of the frame, and
their upper and lower parts by timbers called sit/s. The port
lids are made of fir, of *wo thicknesses, placed opposite ways.
Each is pierced for a scust’e, which serves for ventilation, and
also for the rammer staff, when the port is down. Port lids
are secured by a wooden bar across the inside of the port.
Through this two iron hooks projeet ; these hook to ring-bolts
in the lid, and are drawn in by iron wedges, and are “ triced
up” by a tackle and chaimspan.

The spindle of the capstan passes through a metal-bushed
hole in the partners, pivoting on a socket on the deck below ;
the upper part passes through the main pieee, the barrel, on
the sides of which are the whelps ; these derive mutual sup-
pert from chocks which are let in 2t top and bottow. The
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top-piece, or drum-head, is strengthened by metal bands, and
is pierced with holes for the bars, pins, and drop-bolts. The
lower part of the whelps is enclosed by a metal band on
which the pawls are tolted, and- a corresponding circalar
plate, the pawl-rim, having cogs, is let into the partners,
which, when the pawls are down in the proper dircction, serve
to secure the capstan from moving.

‘When ships have a double capstan, the point of the upper
spindle is secured to a plate, which is received on another one
on the head of the lower capstan. These plates have corres-
ponding holes, and when it is desired to connect both cap-
stans, the drop-bolts are entered.

Capstans fitted' for chain-messengers are made with a
spracket wheel, the teeth of which enter the messenger links.

In some cases the ecable itself is taken partly round the
capstan, the links either binding in corresponding indenta-
tions made on a metal casting, or else working on a sprocket-
wheel ; the cabb being carried to its own side round a friction
roller.

When double capstans are supplied, the lower only is made
to receive the chain messenger, or cable. They are usually
worked in-connection, and both capstans manned.

The compressors are arrangements for controlling the ca-
bles ; ‘those mostly used are iron levers placed under the
beams over the cable lockers, and worked by tackles.

Miz-stoppers are also used to control the cables. They
consist of a screw and lever and a tongue, working through a
stout upright timber—cne on each side.

Scuppers are usually placed up and down; but when given
a little rake aft, they discharge equally well, and do not ad-
mit water so easily when the ship is rolling. The lee side of
a lower deck may be kept dry by boring the scupper-plugs
out and fitting a leather valve at the small end. The bow-
scuppers will always be out of repair, and admit water, unless
let well into the wood and made to stand upright.

The hawse-bucklers are wooden blocks, which, after the
plugs are driven in, close up the hawse holes inside. Those
in one piece are called Jlind bucklers. They are sccured by
iron bars.

The hold is divided into the different compartments by
strong oak Dull-headings or partitions, the planks of which
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are tougued ut the joinings of the edges with strips of iron.
Those of the magazine are treble, and formed diagonally,
each layer running in opposite directions—having felt and
mortar between them. The top or crown is covered with
thick planking, and also protected with mortar.

The magazines are entered thkrough passages, the doors of
which are perforated with scuttles sufficiently large for the
passage of a cartridge-box, and is lighted by a lamp placed in
the light-room.

[The Ordoance Manual contains all theinformation desired
upon this subject.] -

The engine-room partitions ave of iron. A bulk-head of
that metal running fore-and-aft on each side, leaving a space
between itself and the ship’s side, forms the coal-bunkers. By
this arrangement the machinery is protected from injuries
from a horizontal fire*from an enemy. The bunkers are filled
from the deck overhead, and are discharged through opening
into the stake-hole. As one or other of these apertures is al-
ways open, no danger can arise from such explosions as occur
when coal has been so closed in as to confine the hydrogen
gas, which invariably generates, and which ignites upon the
approach of flame. In the stowage of coals, its chemical
properties must be considered, or else they will foroe ‘them-
selves on our notice.

In caulking, the seams are driven open, (or horsed,)
reamed, and oakum in proportion to the thickness of the
planking driven in. They are then covered or payed with
pitch or marine glue. - The planking in the holds, called the
lining, is only chintzed—that is, the oakum is neither hard-
ened in nor payed.

Coppering is done to preserve the ship’s bottom from the
ravages of worms, &e. Lead ard wooden sheathing wus used
until the introduction of copper in 1761 in the British Navy.
In sheathing, the wood was closely studded with nails, and

then overlaid with pitch: a process which was called graviug.
In coppering, the sheets are fastened on with composition
nails; the sheets being 4 feet long and 14 inches wide, are
placed lengthways with the sheer of the ship. Their lower
edges overlay the upper ones of those below, and their after
ones the foremost of those abaft them. This metallic ¢kin
fits so accurately as to wrinkle or become rent when the ship
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has been strained, and thus denotes injury done to the fabric.

Copper sheets are deseribed as 32 ounces, 28 ounces, 18
ounces, 16 ounces the superficial foot. The thickest are used
near the bows and water line.

The figures on the side of the stern and rudder mark the
ship’s draft of water. They are each six inches long; the
lower part shows the feet, and the upper the inches.

The main piece of the rudder is of oak, with an elm edg-
ing on the fore part; the after parts fir. Its head is circular
and iron heoped, and the holes (mortice) for the tiller and for
the key for the spare tiller are iron plated; the heel is cov-
ered by a solepiece. Ths fore side of the rudder and after
side of the stern-post are ezt away (hearded) sufficiently to
permit the rudder being moved to an angle of 42° from a
fore-and-aft line, which, in steering,is considered the extreme
point of efficiency. There is a strong metal strap on the
after part, near the water line, to which the rudder chains
are fastened. - As it is with tackles from the quarters to these
chains that the ship is steered when the rudder head is car-
ried away, this strap should be well bolted through.

In steamsh'ps, where the position of the screw aperture in-
terferes with the use of the usual tiller, a yoke is frequently
used, and the rudder-head fitted accordingly.

The head is hoisted up through the “helm port;” the pin-
tles enter the gudycons, and the rudder is thus ¢ hung.”

The rudder-chocks are bloeks of wood which are forced in
alongside the head, to keep it steady, when desirable, as well
as to prevent the rudder from being easily unshipped when
touching the ground; a piece of wood ecalled the woodlock is
nailed on the foreside between the upper pintles.

Rudders are usually one twenty-eighth part the length of
the ship

The figure head is part of a vessel rather decorative than
useful, except as serving to denote the ship. The varieties
arve the Fiyure Iiead (propers, the FVddle Head and the
Billet Head.

Various kinds of pumps are used, such as the wash-deck
prmps, chain pumps, Massie's pump, Bilge pump, &e.

In steam propellers the Lody post and after deadiwood are
bored through in a fore-and-aft line, and the passage thus
formed is bushed with two metal pipes, through the inner-
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most of which the screw shaft projects. The fore part of
this pipe is made water-tight round the shaft by a collar and
packing called the gland box, which is put on inside the
ship; the after end is lined with strips of lignum vitze. The
projecting end of the shaft is fitted on its-appearance outside
with a metal head-piece into the mortice or  slot,” of which
the foremost end of the foss of the screw drops; and this
connection is made permanent by the downward pressure of
rods, called spdnners, which, reaching from the deck, are
screwed down upon the frame when the boss has entered.
The mortice must, of course, be turned upright, either to re-
ceive the serew, or permit of its disconnection ; the s rew
being kept upright during these operations by means of a
moveable trigger, which is so arranged as to catch the upper
blade when necessary. The shaft is made in pieces of about
24 feet in length, which are connected by fastenings called
couplings.

The after part of the body and fore part of the stern-post
are fitted with metal bearings, on which the bosses of the
serew rest when it is in place. They are also faced by groov-
ings of metal, which serve to guide the screw during its as-
cent or descent. These groovings are fitted with metal racks;
the screw is suspended in a. framing commonly called the
banjo, from which corresponding pawls project; and which,
being permitted to act upon the racks whilst hoisting the
screw up, prevent danger in the event of the ropes parting.
There is no such provision made. for lowering, and therefore
great care is taken to attend the falls during that operation.

Tonnage. The common rule for finding the burthen of
ships, or what is called the builders’ tonnage, is to multiply
the length by the extreme breadth, and that product by hait
the extreme breadth; and then divide the product by 94.
The new or Parliamentary rule is more accurate, and may be
found in most works on ship building or seamenship. “The
tonnage of ships is also calculated from the displacement.

Most of the Article on' Construction is taken from Boyd’s
Manual. Some of the terms used are different from those
used by our ship builders, and the latter generally make a
small model of the vessel before commencing to build.

Much can be learned by visiting ships in the process of
construction, and midshipmen should avail themselves of it.



3D

In the construction of iron-clads many peculiarities oceur
which can best be learned by personal observation.

The “instructor,” in teaching ship building, should sketch
the ship in the process of building, and point out the connec-
tion and uses of the various parts,

QuEstioNs.—What kind of docks were in use at the place
you were last stationed ? o

Did you ever see a vessel docked? If so, tell how it was
done, and why it was done.

If a vessel is not coppered, why is it necessary to clean
her bottom occasiopally, and how is it done ?

What is put on to protect the bottom from worms, &e., if
not coppered ?

What difference does it make whether the vessel lies in
salt or fresh water ?

How was your vessel taken out of dock ?

How is the water-pumped out of a dry dock?

How is a ship launched ?

ANSWER—[ Brady.]

After the carpenters have completed the hull of the ves-
sel, the necessary preparations for launching are commenced
as follows :

Get an anchor on each bow; get the cables on board, and
bend them to the anchors; range and bitt the cables, bend
the buoy-ropes, and see everything clear for letting go the
anchors.

It will then be necessary to get four stout hawsers on the
spar deck, two on eachside; bend one to the other, and have
them coiled down clear for running. This being done, pass
the ends of two hawsers out forward through the warping-
chocks on each bow; pass the ends aft one on each side, and
make them fast to some secure place on their respective sides
of the luunching slip, as clear of the ways as possible. Stop
the bights of the hawsers with a single rope-yarn up along
the ship’s sides, so as not to interfere with the ways or inter-
rupt the progress of the carpenters while knocking away the
shores previous to launching.
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Have men to veer the hawsers and cables when the ship is
off the ways, and also to let go the anchors, if necessary.

The ways being well greased, and the preparations for
launching completed, all the blocks and wedges by which the
ship was formerly supported=are driven out from under her
keel, until the whole weight gradually subsides upon the
sliding ways, or cradle ; a i'ew shores remain, by which she is
retained on the sfocks until the time for launching arrives,
which is generally at high water ; they are then cut away, and
all obstructions removed with the exception of the dogshore.
When the word is given to launch, the dogshore is knocked
away, and the cradle, with the vessel on it, slips into the
water.

If the ship should hang after the dogshore is removed, it
will be necessary to apply screws under the fore foot, “lnch
will cause her to move immediately along the ways. The
ways generally extend a sufficient depth under the surface of
the water to float the vessel when she arrives at the extreme
ends.

When the ship is off the stocks, the hawsers are veered
rapidly at first, afterwards slowly, to check her headway. In
case of partmfr the hawsers, let go an anchor.

QuEsTrON—What timber iz used in building our iron-
clads?

Name the different kinds of  bolts ” in use.

Why are vessels generally launched stern-foremost ?

What is a ¢ patent” capstan ?

AnswER—Made on the principle of a “patent sheave.”
The leaves on the spindle act on cog wheels, which act on an
annular wheel on the barrel ; the spindle and barrel revolve
in opposite directions ; the former making 1 turn whilst the
latter makes 3, aﬁ“ordmnr a gain of 3 to 1. The drum-head
is connected with the barrel by moveable bolts, and when
these are down the whole machine revolves together as in the
case of one of common construction ; but when greater power
is required, the bolts are withdrawn and the wheel-work
thrown into gear. Patent capstans are not in general use in
men-of-war.

Describe the steering-gear of this ship, and the ship last
served in.
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The “instructor”” should now point out the following :

The bow ; the stern;:the cutwater; the taffrail; timbcre
heads; fashion-pieces; floor-timbers; Jower half-cants; fut-
tocks; hooding-ends; top-timbers; transoms; carlins; the
fore-foot ; the bulwarks; hammock-rail ; the hammock-net-
tings; the quarter-galleries; the bends; bilge; buttocks;
counter; heel ; hull; and also explain what igmeagt by sheer;
a flat floor ; the run of aship; entrance; Lollow Tines ; dead-
rise ; deep-waisted ; crank ; bearings; between decks; bulk-
heuds ; wall-sided ; tumbling home; the wake, &c. &e. He
will also point out the position and uses of the bumpkins ; bill
ports; chess-trees ; bridle ports ; fife rails; topsail-sheet bitts;
capstans ; wheel and binnacles; pumps; air-ports; scuttle-
butt ; gallery; coops and pens, &c.; and will explain how the
boats are stowed and hoisted ; what the “booms ” are; what
is meant by “gallowses ;” the #cat-tail ;”” the davits; what pre-
cautions are used in a 74 when the berth-deck ports are triced
up, &e &e.

He will name (say for a 74,) and describe : the spar-deck ;
the top-gallant fore castle ; the poop; the break of the poop ;
flush-deck ; the waist; the gangways; the quarter deck ; the
main or gun deck ; the half deck; the berth or lower-gun
deck ; the orlop deck ; the sick-bay; the manger; the ecabin;
ward-room ; gun-room ; steerages; cock-pit; the brig; the
state-rooms ; the boatswains’, gunners’, carpenters” and sail-
makers’ store-room ; master’s do.; engineer’s do.; engine room;
fire-room ; coal-bunkers; the propeller gallery; the sail room ;
bread rooms ; spirit room ; shell room ; bolt room ; holds ; mag-
azines; light room; chain lockers; shot lockers; tiers; bag
racks; fore peak ; sand locker; the run; the eyes of a vessel,
&e. &e.; and should say where and how the wen are messed ;
where the hammocks ‘are hung ; where ballast is s.owed ; also
water and provisions of different kinds: such as bread ; beef;
pork ; flour; whiskey ; molasses ; vinegar ; beans; rice; sugar;
coffee; tea ; cheese, butter, &c. &c.; also, where paints, can-
dles, oil, and master’s, pay-master’s, engineer’s and surgeon’s
stores are kept or stowed. \

The student who has served in other vessels will be expeect-
el to answer any questions on any of the foregoing whici
may be applicable to the ship served in. He must be able to
describe the same as located in the school-ship.
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All the spars of a ship are either of fir or pine. The
smaller kinds are made, when possible, of one stick, and are
then called single-tree. The larger are composed of several
pieces, arranged in various ways, and united by scarphs,
coaks and Mun-/@pping ; these are called made masts, &e.

The hoops of masts are either driven on whilst hot, or else,
being made with hinges, are drawn tightly together by
screws. Those of the latter kind are called clasp hoops.

The hoops are covered on the fore part by a batten called
the rubbing paunch.

The hounding is the length of the mast from heel to the
lower part of the head.

The howsing is the length from heel to upper deck.

The hounds and trestle-trees, which form the foundation for
the tops ; the chain neclklaces, to which the topmast rigging is
to be secured ; the bolsters ; the mast-head battens, the bow-
sprit cap and the boom-irons are all fixed in their places in
the mast-house. The heels of the main-masts of screw ships
are either made open for the passage of the sciew shaft, or
else fitted with a forked iron step in the form of an arch.
Very recently, however, the main-mast has been stepjed on
the orlop deck.

That part of the bowsprit which rests upon the stem is
called the bed; inside of that, the howsing, and the outer part,
the bee-seating, or head. The bowsprit cap is fastened on the
bowsprit by an iron plate underneath, and this plate is se-
cured by a bolt, which, being driven through it and the bow-
spit, is nutted on the upper side of that spar. All the other
caps are moveable.

Topmasts are always made in one stick ; the only addition
being the hounds, and the squaring-pieces at the Jid-hole.
The halt-dumb sheave below the fid-hole, and the live sheave
above it, are cut diagonally through the mast in opposite di-
rections; these are for the top-tackle pendants.

Lower caps were formerly made of elm, but now generally
of mahogany ; (English) bound with an iron hoop of one-
third of their depth. The four eye-bolts for the top-blocks
stand athwart-ships on the lower side, and are clenched on
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top. The after ones are placed in a line with the middle of
the mast-head ; the foremost ones in a line with the center of
the hole for the topmast.

Bowsprit caps are fitted with eye-bolts for the heel-rope of
the jib-boom.

Topmast caps have eye-bolts for the top-gallant mast-rope
and block.

Yards are made eight square in the middle, and with a
shoulder left at the arms for the rigging. The quarter-irons
of lower yards open on hinges; the outer ones are in onc
piece. Topsail yards have no quarter-irons, but the arm-irons
disconnect.

Lower and topsail yards are iron-hooped, with a row of
eye-bolts on the upper side for the jack-stay.

The lower cross-trees, when in place, fit in scores on the
trestle-trees; one abaft the mast-head, and the other before the
hole for the topmast. They are secured by saucer-headed
bolts, driven through and nutted urder the trestle-trees.

Tops are made both whole, and in halves. They are
strengthened by upper cross-trees, which stand immediately
over the lower ones. The edges are fitted on each side with
iron plates for the futtocks, and there is a lubber’s hole in the
middle.

The topmast cross-trees are built and holted into the trestle-
trees, forming but one fitment. The bolsters also are nailed
on over the necklace before issue.

Fids for top masts and top gallant masts are simply iron or
wooden bars thrust edge upwards through the hole in the top
mast or top-gallant mast. They should always be secured by
laniards, and this rule s general for all meveable articles
used aloft.

The heels of top gallant masts have a sheave for the mast-
rope.

The “instructor ” should name all the spars of a ship—
sketching them on the black-board, or pointing them out in
the model—such as :

The fore-mast ; the main-mast; the mizen-mast; the bow-
sprit ; the fore, main, and mizen topmasts ; the jib-boom ; the
fore, main and mizen top-gallant wasts; the flying jib-boom ;
the fore, main and mizen royal masts ; the fore, main and mi-.




zen skysail masts; the spritsail yard, gaffs, or whiskers; the
dolphin-striker ; the fore yard ; the main yard; the cross jack
yard ; the fore, main and mizen topsail yards; the fore, main
and mizen top-gallant yards; the fore, main and mizen royal
yards ; the fore, main and mizen gaffs; the spanker-boom ; the
ring-tail boom ; the lower boom ; the fore and main topmast
studding-sail booms ; the fore and main top-gallant studding-
sail booms ; the fore, main and wizen trysail masts, &e. &e.

He shoulgl show by a sketch the different parts of a made
mast, such as: the spindle ;° the hounds ; the side-trees ; the
Jishes ; the bibbs ; the heel ; the cheeks ; the chafing pawnch ;
the Lead; the tenon, &c; and describe the step ; the mast-
coat, &ec.

He should also sketch the following : the trestle-trees; the
bolsters; the Jower cross-trees; the tops; the bowsprit; the
caps; the topmast cross-trees; the jack, or jack cross-trees;
the dolphin=striker; the spritsail yard; the trysail masts;
booms and gaffs; the yards, &e.; pointing out the * chocks;”
the pigeon holes; the lubber’s hole; the top-rim ; the scuttles;
the bees; the cap-shore; bolts for top pendants and blocks ;
the jaws; the goose-neck; the yard-arms; the slings; the
shoulders, the quarters; the quarter-irons; the boom-irons;
the pacifie-irons; the paunch-battens; the iron-work on a
lower and topsail yard ; the common fid and patent fids; sad-
dle for the jib-boom ; wythe for flying jib-boom, &e. &c; and
should explain particularly the connection and use of each.
He should define the expressions: rake, steeve, taunt, &e ;
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and tell why masts rake, and a-steeve is given to the bow-
sprit.

The student should be able to tell how all the above are
made in the school ship.

Que:TroNs—What is a 747 a frigate? a line-of-battle
ship ? a two decker ? a three decker? a sloop-of-war ? a brig?
a brigantine ? an hermaphrodite brig ? a barque ? a schooner ?
a topsail schooner ? a sloop? a lugger? a galliot ? a felucca ? a
polacre ?

What is a “ dumb " sheave ?

A 74, with three decks of guns, is called a two-decker;
can you say why?




CHAPTER V.
RIGGING SHIP.

T0 GET ON BOARD AND RIG SHEERS.

. Masts are usually taken in at Yards with standing sheers ;
should there be none, however, they must be rigged on board.

Having selected the Spars for the legs, tow them alongside
with the heads aft; take two stout hawsers, middle them,
pass the bights over the ends of the spar and secure the
underneath ends inboard—unship the hammock-rails and
reeve the other ends of the hawsers through leading-blocks
on the opposite side of the deck. Hang small spars up and
down from the channels, to keep the spars clear in coming in.
Clap tackles on the hawsers (if necessary) and parbu-kle the
spar up to the rail. Place and secure ‘three or four small
spars inboard from the rail, in a slanting direction, to ease
the sheers down on, and pass the bight of.a small hawser
(counter parbuckle) from the main-deck ports over each end
of the spar for the same purpose, making one end fast and
taking a turn with the other; then haul away on the par-
buckle and ease away on the counter-parbuckle until the spar
is landed. Proceed in the same manner with the other.

Instead of parbuckling, the sheer legs may be gotten in by
rigging a small pair of sheers over the taffrail, or bows, and
lifting the end of the spar up to the stern, or bow-port, and
then clapping on a tackle led along the deck and shifting the
sheer tackle lower down.

When in, launch them aft and raise them on the poops or
taffrail. Square the heelsand cross the heads placingthe sheer-
head of the side on which the mast is coming in uppermost,
and lash them with a round lashing of 4 in., passed on the
bight, with six or*seven turns on each end, then back again
with riding turns—making 23 or 27 turns in all—and knot.

Protect the sheer-head lushing carefully with old canvass,
where the purchase strap takes, and take a four-fold block,
double strapped, for the upper block of the main purchase ;
place it on the foro side of the sheers, middle the lashing,
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place the bight of the starboard end over the starboard sheer-
head and the bight of the port end over the port sheer-head,
then reeve the ends contrary ways through the bights of the
strap, pass bight and bight as before, and knot the ends
when the lashing is expended.

The upper block of the small purchase (an upper jeer-
block) is placed on the underneath or after part of the sheers,
lashed as the other, but hanging below it; the bights lying on
the fore side and across the turns of the main purchase strap.

Lash the upper block of a small tackle to the after leg,
above the cross, and a girtline block to the other leg; for
canting the must and other purposes.

Put over the sheer-head guys, two forward and two aft;
and also the same number of belly-guys, upper and lower—all
being 7% or 8 inch hawsers, clove hitched over the heads, or
arcund the legs of the sheers; cleats being driven on to pre-
vent slipping. The pendant tackles may be used for belly-
guys.

Reeve the purchases, using a three-fold purchase block and
another upper jeer-block for the lower blocks, overhaul the
fore-guys and main purchase forward, the former to the cat-
heads and the latter toggled through the hole for the bow-
sprit. Open the sheers out, place the shoes, (which are
pieces of oak plank bollowed out and long enough to rest
upon two beams,) lash the heels to the shoes and pass a bul-
wark-lashing around the heels and ports next abaft them.
Hook a thwartship tackle between the heels. If not previ-
ously done, shore the decks, from the keelsom up, underneath
the mast partners. Four large tackles having been provided
for heel tackles, (two forwara and two aft, and hooked to
bolts in the shoes,) the forward ones must be hdoked aft;
man the fore-guys, bring the purchase fall to the capstan,
and attend after guys and heel-tackles. Heave round and
rase the sheers. When up, haul taut the thwartship tackle
and frap it. Hook the forward heel-tackles; transport the
sheers aft (wetting the deck) and rake them so that the main
purchase will plumb the mast-holes. Haul taut the heel-
tackles, set taut all the guys, pass a stout lulwark-lashing
(cleating the heels of the sheers to prevent its slippling)
through the ports, and come up the purchase forward. The
heels of the sheers should stand over a beam.
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QuesTIONS — Show how parbuckles and counter parbuckles
are rove.

What spars would you use for sheer-legs ?

Show how the sheer-head lashing is passed.

Show how the main purchase block is strapped and lashed
on.
How is the main purchase rove, and what would you use
for the fall ?

Why should the heels be squared before putting on the
sheer-head lashing ?

Why should not the heels be opened out to their full ex-
tent before putting it on ?

What are the shoes used for ?

Suppose the angle is so small that the main- purchase and
guys will not raise the sheers; what would you do?

How are the guys set up after the sheers are in position ?

What is meant by “ shoring” the decks?

Do the lower purchase blocks hook, or toggle ?

How are the heels prevented from slipping on the shoes?

ANswEr—DBy cleats.

Sketch a pair of sheers—showing all the rigging and
parts.

TO TAKE IN THE LOWER-MASTS.

The Mizen mast is taken in first for the reason that the
breadth of beam increases from aft, and consequently the
sheer-head lashing 1s tautened as the sheers are transported
forward ; moreover, the foremast can be used in taking in
the Bowsprit.

Tow the mast alongside, with the head aft; and the gar-
land lashed on the forward side of the mast at a distance
from the tenon equal to the distance from the sfep to just
above the spar-deck partners; lash a pair of girtline blocks
at the mast-head and. reeve girtlines; overbaul the main pur-
chase block down abaft. and toggle it to the garland—securing
the toggle by a back-lashing. Put a strap round the head of
the mast and hook the smull tackle from the sheer-head to it
for a canting tackle. Take the fall of the purchase to the
capstan and heave away; when the heel rises near the rail,
hook a heel tuckle to a strap round the mast near the head to
ease it inboard. Point the mast fair for lowering ; have car-
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penters attending below; wipe the tenon dry and white-
lead both it and the step ; lower away and step the mast.

The garland is 8 ¢ warped” strap and is lashed on with well
stretched rope; taking jambing turns every six or seven
fathoms—or secured with a cross-lashing, which is dacked
by large rope; taking two turns around the mast above the
garland and dogging the ends around the lashing down to-
wards the heel of the mast. The garland may be cleated to
prevent its slipping if preferred. The mast should hang
‘ heel-heavy ”

Having stepped the mast, put a couple of straps below the
mast-head, hook the pendant tackles to them, wedge the
mast temporarily, and steady it by the tackles.

In stepping the mast a Spanish windlass of a capstan-bar
may be used to get it on the right slue.

Come up the purchases and bulwark-lashings, wet the
decks, man the heel tackles and forward guys, tend the after
ones, and transport the sheers forward of the main partners,
where secure as before, and proceed to take in the main-
mast.

The main-mast is taken in as the mizen-mast, except that
the small purchase is also used; the garland being lashed on
above the centre of the mast.

Having taken in the main-mast, transport the sheers for-
ward of the fore partners, and take in the fore-mast in the
same manner.

Show how a garland is lashed on.

What is meant by * backing” a lashing?

What is “ dogging ?”

Suppose in lowering the mast, the lower main' purchase
block comes to the partners before the heel is down to the
step ?

TO TAKE IN THE BOWSPRIT.

Trangport the sheers as far forward as possible, and rake
them so that the main purchase block will just clear the
partoers of the bowsprit—by easing off the after guys—
bringing all the forward guys aft and set them up. Lash
two large single blocks at the forewast-head, middle a hawser
and clove hitch it over the sheer head ; take the ends of the



+

O

hawser through the blocks, and set them up ss far aft as pos-
sible. The foremast must be steadied by the pendant-tackles.

Lash the heels of ‘the sheers to the bow ports, and set the
heel tackes well taut.

Having put on the bowsprit cap and lashed the garland on
so that it will hang a little head-heavy, tow the bowsprit to
the bows with the head forward ; toggle the main purchase to
the garland, and hook the canting tackle to a selvage strap
just within the cap; hook breast-tackles to eye bolts on each
side of the cap, leading to each cat head, and a heel-tackle
(or bedding-tackle) from in-beard through the partners to the
heel of the bowsprit.

Bring the purchase fall to the capstan and héave up, direct-
ing by the canting tackle and rousing in by the heel-tackle
and breast-tackles; white-lead the heel and mortice and
rouse it in to its place.

Come up the purchases; take off the breast-tackles, and be-
fore unrigging the sheers sway up the jib-boom and place it
on the forecastle. ]

Lower the sheers down, unrig them and launch them over-
board.

QuEesTioNs—Why is the bowsprit hung head heavy ?

How would you take in a bowsprit with two topmasts for
sheers ?

ANswER—Strike the fore topmast and hang it with a
hawser. Unre:ve the pendants from the topmast ; unhook
the top-tackles; send the eyes of the pendants down abaft
the top, hook the top-tackles; hook the lower blocks as far
aft as possible—tailing the ends of the falls. Place the spare
fore and main topmasts with their heads across the forecastle
netting and lash them together; their heels being on each
side of the foremast ; on the upper sides of these mast-heads
lash the two main-top blocks, and on the lower a three-fold
purchase block. Send the points of the fore-top pendants
down over the fore-top, reeve them through the top blocks
on the spars and make the ends fast to the foremast head.
Reeve a fall through the purchase block ; raise the sheers
with the fore pendant tackles; secure the heels; shore up
underneath ; lash the heels well from forward, &e. &c., as
before, and droop the sheers with the top-tackles until the




Lieads overlook as far from the foreside of the hole as the
length of howsing; lash the lower purchase block a little
more than halt-way out on the bowsprit and put a pendant
tackle from the sheer head to the bowsprit cap.  Let the bow-
sprit come up, or hang athwart ships, when suspended, so ag
to clear the figure-head; top or lower at will with the top-
tacles. The purchase fall should lead to the deck in a line
with the sheers.

Show by a sketch how a bowsprit is taken in by the first
method—representing the guys, purchases, tackles, &e.
Show the same by the lust method.

CUTTING OUT AND FITTING RIGGING.

All rigging may be cut out by scale and compass. For
lower rigzing: luy off, as two sides of a triangle, the heicht
of the mast from the deck to the bolsters, (plus the fall of
the chains if any), and the distance from the centre of the
mast-hole to the edge of the chains; the third side—taken as
the hypothenus—will give the length of the foremost shrouds,
which is also the distance between two posts to be set up for
warping off the rigging, To one of these posts secure the end
of the shroud hawser and pass it round both posts until the
required number of shrouds are wound off; each successive
fake lying outside the preceding oue, which allows for the
rise at the mast-head and the angling of the after shrouds. If
from the outside fakes two single shrouds are to be formed
(that is, if' there is an odd shroud,) it must be increased by
the length of an additional eye and a fathom for the splices.

Run a’chalk mark right across the upper bights, distant
from the post a third of the distance from ‘the deck to the
trestle-trees, which, when you fit the rigging, will indicate the
termination of the service. This done, cut the bights across
at the post where the end is secured, and on the crown of
the other bights knot a piece of spun yarn, with an addi-
tional knot for each pair of shrouds, for the purpose of distir.-
guishing them. Stretch cuch length separately. and the
shrouds are ready for fitting. New rope, before fiting,
should be stretehed one inch to a foot

Worm, parcel, and serve the eyes of each pa'r down to the
chalk marks, but continue the foremost shroud on eaeh side
the whole way down. Parcel the shrouds in the wako of the




seizing to keep it from sinking between the parts of the
service, and seize the eyes, which are from one-fourth to one-
sixth larger than the circumference of the lower part of the
must-head ; the after leg of each pair being made, before the
seizing is passed, a trifle longer than the foremost one.
Having measured the dritt for the stays, form a collar the
length o1 the most-head, by splicing a tork into one end, or
by a rope-maker’s splice, and marling it dogn. Form the
end of each fork into Flemi-h eyes and worm, parcel and
serve a futhom below the crutch and leather it in addition.

TO CUT FROM A SCALE DRAFT.

It is necessary to have a beam and a fore and aft draft;
also a plan of the bows—showing bowsprit, head-booms,
whiskers, &e. The former giving the breadth of beam, with
chaunels abreast of each mast, width of tops and topmast
cross-trees, &c.; the latter, the length of channels, rike of
masts, position ot lower and topmast dead-eyes, the bows, cut-
water, aud all the head booms.

To measure for lower shrouds: Place a mark on the respec-
tive mast-head, half its circumference above the bolsters, on
the beam dratt; measure from this mark to upper edge of the
chanuel ; transfer this distance to the fore and aft draft by
placing one foot of the dividers on the channel abreast of the
furward dead-eye, the other on the mast-head, and dot it,
calling it B. T'his distance increased by the diameter of the
shroud, is the lengtn of fore leg of No. 1 pair 6f shrouds. For
after leg ot No. 1 pair, weasure from B to the upper edge of
the chanuel in the wake of its own dead-eye, increasing it as
before by the diameter of the rope. Measure in the same
manner for cach pair, adding to each leg of No. 2 pair twice
the diaweter of the rope; to each leg of No. 3 puir, three
times the diameter; to No. 4, four times, &e.

For lower stays : measure from the after part of the mast-
head to where the stay sets up, adding the length of the
mast-head for the collar.

The remainder of the rigging is cut on the same principle.

I he rigging should be well stretched before cutting, and
the diameters to be added to shrouds includes service.~

The manner in which stays are Jitted may modify the man-
ner of measuring them; if fitted. with collars and hearts,
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meastre as above ; if the eyes are close, and set dp on their
ends, allow sufficient for the eye and a few feet (say two) for
end, and follow the lead of the stay in measuring for its length.

The Instructor should show practically from a Scale Draft
how rigging is measured for.

QUESTIONS-—What is a fake?

How many shrouds are there on the foremast of a 74 ? on
the mainmast ? on the mizen mast ?

What is the crown of an eye?

Do you parcel with, or against the lay ?

Do you serve with, or against the lay ?

How are the eyes of the shrouds parcelled, and why ?

What is a rope-maker’s splice ?

ANswER—The stay, four-stranded, is unlaid, two strands
each way ; then each half is doubled back and laid up with
its own part. At the fork the four strands are worked in as
in splicing, tapering off by thinning the strands each time
they are put in. The eyes and fork are then served over.

What is the size of lower rigging for the different classes
of vessels ?

ANsWER—For a 74, 104 to 11 inch; for a frigate, 93 to
10; for a sloop of war, 8% to 9, and so on.

Are the eyes of the shrouds ever parcelled a second tims
over the service?

In cutting out, & any allowance made Jor the eyes ?

Is any allowance made for turning in the dead eyes ?

How are the Mast-kead pendants cut and fitted ?

ANswER— With the long leg (the after one) one-third the
length of the shroud, and the short one about the length of
the pendant-tackle block shorter. A thimble is spliced into

each, and like the eyes of the rigging, they are wormed, par-
celled and served. They are fitted in the form of a square ;
spanned together over the mast-head. If, however, there is
but one pendant on each side, they are fitted with a cut-
splice.
pHow are Bobstay and Bowsprit shroud collars fitted ?
ANSWER—They are made with lashing eyes; the latter
with long and short legs, and if the shroud be chain, with a
thimble instead of the heart, The Bobstays are leathered, or
served with sennit in the wake of the stem Zole, and the collar
seizings protceted by a bolster.
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CHAPTER VL
RIGGING SHIP.
TO RIG THE BOWSPRIT.

The Bowsprit is filled up at the hole, and thus derives sup-
port there from the timbers as the masts do at the partners;
but it is also secured by two chain or rope lashings, called Gam-
monings, passed over the fore ends of these filling pieces on
top of the bowsprit and through holes in the stem. Chain is
now invariably used, but the process of passing and setting
up is similar.

The Suddle is tarred ; the ends of the chain passed over
the bowsprit (from the starboard side) through the holes in
the stem, and shackled to their own parts; the turns are
then passed with the other ends, so that the foremost ones
on the bowsprit are the aftermost ones on the stem. [This is
called thoro’ putting|. Kach turn is hove taut as it is passed
by reeving the gammoning through snatch-blocks made fast
to the bobstay holes in the cut-water; bringing the bight
through the hawse-hole nnd toggling on to tackles led from
the capstan. Before shifting the tackle each turn 1s secured
by nails driven through the chain into the gammoning fish or
saddle, and also by wedges driven into the stem hole. The
last are frapping turns passed over some well-greased leather
and sct up by a tackle on a runner led through a block on the
bumpkin.

" In rope gammoning, “racking turns,” with spun yarn, would
be used instead of nails, and the general rule is to set up the
outer one first. Chain gammonings have been found to stretch
considerably after much use, and should, therefore, be con-
sidered the first thing when about to set up rigging.

Preparatory to rigging, a stage is made of two spars; their
heels secured on the head rails and their heads crossed,
lashed together and suspended from the bowsprit; a platform
of gratings enables the men to riz or ¢ clothe” the bowsprit.

3




bowsprit.
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The bowsprit is secured by the bobstays and bowsprit
shrouds.

To rig: two-thirds the distance from the knight-heads
out lash (or put) on the collar (or strap) for the fore spring
stay, the inner bobstay collar, and the fnner bowsprit shroud
collar ; once the diameter of the bowsprit farther out the
collar (or strap) for the Jore stay, the middle bobstay collar,
and the outer bowsprit shroud collar ; and between the
and Bees the outer bobstay collar.

All the collars are fidded out first, and are then hove taut
round the bowsprit by lashings set up with a « Spanish wind-

lass.”  The stay collars are lashed below, the bobstay collars
on top, and the shroud collars on the quarte
all are cleated to prevent slipping.
the bowsprit in the mast-house.
When the forestay collars are warped straps the lashing and
heart is on the upper quarter. In some cases the strap is
rove through its own bight withous any lashing. The diffi-
culty is to keep them from slewing round ; their great utility
is neatness, holding less wind, less liable to be shot away, and
affording more room for handling the jib-boom. [Generally
adopted in the U. 8. Navy.]

Bobstays are rove through the holes in the cut-water,
dled and spliced—the hearts are seizc d in with the
top, and both parts are seized together at the cut-w
laniards are set up with a luff upon luff.
the laniards of Stays, are more certain to bear equal straings
on all parts if they are set up by both ends at the same time,
Bobstays are wormed, parcelled and served ; also leathered
in the wake of the cut-water.

Bowsprit shrouds are part chain, The outer (rope) part has
a heart spliced in to set up to the bowsprit, and is wormed,
The inner (chain) part fit.ed with a hook and thimble.

The man-ropes are spliced into eye-bolts on each side of
the cap, and set up to the Knight-Heads. After the fore
stays are set up these are attached to them by

QUESTIONS—Why is the gammoning

Recapitulate the order in which the r

ap

1s of the spar, and
They should be lashed on

mid-
splice op
ater—the
These, as well as

“ stirrups.”
thoro’ putted ?
igging is put on the
Sketch the bowsprit and show the riggin
What sized rope is used for bobstays ?

»
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AnswER—From 8 to 9 inch for a 74 ; 7 to 8 far a frigate,
and so on.

Why are hearts used instead of dead-eyes, in setting up
the bobstays and bowsprit shrouds ?

Why is the inner fore stay called the spring stay ?

Is the storm staysail set on it ?

How is a rope gammoning passed ?

AnsweR—The standing part of the gammoning is rove
with a running eye round the, bowsprit, close down in the
after part of the saddle, which, with the hole in the cut-water,
should be well tarred and greased. A turn is then passed
through the fore part of the hole in the cut-water, with the
sun, led up and snatched in a large block hooked to a strap
around the bowsprit and then down through a leading-block
on the deck of a lighter under the bows, and taken to its
capstdin. When alongside the yard it is generally taken to a
capstan on the jetty. This turn is first hove taut, then un-
snatched and another turn taken over the bowsprit, before
the standing part, down through the cut-water, abaft the
other turn, snatched and hove on till the bowsprit is brought
down to its mark ; looking out for it as each turn is hove taut
with a batten under the bowsprit to some part of the head.
The remaining turns are passed in the same manner, racked
and wedged in the cut-water as each is hove down. Nine
turns, of 8 inches, is a 74’s gammoning. On the last turn
being hove taut the frapping turns are passed, commencing
above the eut-water and working up, and boused taut with a
tackle led along the deck.

To set the gammoning up on board : hook a large snatch-
block to a double strap toggled in the port hawse-hole (with
right-handed rope) and long enough to reach across the cut-
water. ‘Through this lead the gammoning after a turn is
taken over the bowsprit, bring it in through the starboard
hawse-hole, toggle a tackle to it .inboard and lead the fall to
the capstan.

With two gammonings the outer one is passed and set up
first ; otherwise the inner one would be slacked.

Show by a sketch how the above gammoning is passed and
set up.

How are the gob-lines fitted ?

How are the bobstays set up ?
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ANSWER~—IT it were possible both-ends of the lanjard
should be set up together, but as this cannot conveniently be
done, the next best method is as follows: Muke the standing
part of the laniard fast with a running eye round the bow-
sprit close to the collar and reeve as many turns as may be
without fiding ; the object then is to set up in a line with
the bobstays. If there is any place on the stem where the
lower blocks of the luffs can be hooked to take them there;
if not they must either be hosked to straps on the lower parts
of the bnbsmys, or to the hawse-holes. Hook the double
blocks below, the single ones to the laniards ; lead the falls
inboard through blocks on the bowsprit and put pendant
tackles upon them. 1If the laniards are rove with their
standing parts on opposite sides alternately, th~ blocks may be
kept clear of each other. When everything has been drawn
into its place, shorten up for a final pull and walk all three down
together; rack the turns and pass the riders, pulling them up

short of cutting into the lower turns, rack these again, half-
hitch, seize down, and expend the end.

A shorter way, but not quite so good a one, is to put the
single;blocks of the pendant tackles on the laniards, hook the
doubles7at the hawse-holes, lead the falls through blocks on
the bowsprit and put tackles on them.

Show by a sketch huw the bobstays are set up.

If the bowsprit-cap were not put on before getting the
bowsprit in, how would you put it on ?

[Nore.—The Instructor should point out and explain the difierent
methods of rigging the bowsprit, and note the

introduction of chain
or iron in the fitments.]

TO RIG A LOWER MAST.

The trussel-trees are generally put on at the mast-house,
but supposing it not done : overhaul the girtlines down from the
mast-head, bend on to the trusse l-trees, sway them on board,
and land them forward of the mast ; take out the after chock,
wipe them dry and white lead the mast.-head in their wake;
cast off the girtlines and bend them afresh to the forward part,
on top, and stop them with several stops to the after part;
bend a girtline from forward to keep them eclear in going
aloft, and a girtline from aft to assist in getting them in place;
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sway up, and when above the bibbs, slip or cut the stops in
succession, haul aft by the after girtline and get them in the
proper place. Send aloft the after chock, ship and bolt it;
overhaul down the girtlines, bend on, sway aloft, ship and
bolt the cross-trees. Then send up the bolsters, which are
tarred and parcelled, and stop them.

There is no rule as to whether the fops go on before or
after the rigging. The mast is less disturbed in the partners
if the rigging is first put over and steadied up; but the men
work better and more safely, fewer things fall from aloft, and
the eyes of the rigging are better placed if the tops are put
on at onece.

Tops are made either in halves or in whole, though half
tops are most in use for men-of-war.

To send up a half top : say the starboard Main—bring
both girtlines to the starboard side of the mast-head ; send
the hauling parts down between the erosstrees, and the bend-
ing ones abaft ghe after cross-tree. Lay the half top on deck
on the starboard side, a little abaft the mast; top upwards
and foremost end forward. Hitch the ends of the girtlines
round the middle of the lubber’s hole trap and stop them
down to the top rim at the futtock-plate hole, abreast the
hitch. Lash boards—an ordinary deal will answer—athwart
the trestle-trees on their foremost and after parts; drive bolts
into these boards in a line with the centre of the mast-head,
leaving their upper ends projecting about six inches.

Bend the mizen girtline to the after part of the half-top
through one of the stanchion holes. Sway up ‘and guy aft
clear of the after cross tree.” When the top hangs on the
side of the mast head, it is easily placed with reference to its
fore and aft position, and en lowering and bearing off the rim
the middle parts will bear against the bolts, and the top will
tall exactly in its place on the cross-trees.

To send up a whole top : Put the girtlines on each side of
the mast head, having the hauling parts between the cross-
trees and the bending ends abaft the after cross-tree. Stand
the top athwart-ships on the deck, on its after end, having
its lower side facing forward, and let it lean with its fore edge
against the after part of the mainma-t, (supposing it to be a
Main Top.) Bend the girtlines on their own sides, by pass-
ing them from before the top, and consequently along its




under side through the lubber’s hole, through an -after fiit-
tock-plate hole, so as to kecp the topheaviest on the fore part,
and hitch the ends to their own paits. Stop the girtlines to
the fore part of the top through holes made for the purpose;
bend the mizen girtlines to the after part through the stan-
chion holes, guy aft and sway away. When the stops are up
to the blocks, the foremost edge of the top will be pointing
over the mast-head, and by hauling on the mizen girtlines it
will be prevented from tilting aft when the stops are cut;
this being done, the girtlines are pulled up, the top falls over
the mast-head and is placed on the cross-trees and bolted
down ; then ship the top-rail, and the dead-eyes for topmast
rigging.

A mizen top is more easily sent up on the fore side, on
account of the aid derived from the use of the main girtlines.
Send it up after part uppermost, bending the girtlines to the
foremost futtock holes underneath the top, and stopping
them at the after part of the top, guying cleafwith the main
girtlines. In short, in sending up whole tops from abaftsling
so as to be top-heavy on the fore part; in sending down sling
80 as to be top-heavy on the after part. As the mizen gener-
ally goes up and comes down b« fore all, it must be top heavy
on the after part in the former, and on the fore part in the
latter case.

To send up the rigging:- Shift the girtlines to the after
part of the trestle-trees for the rigging. Put a large toggle
in the end of each girtline, and bend rounding lines to them.
Send up and put over first: the mast-head pendants; then
the first pair of starboard shrouds ; the first pair of port
shrouds ; the second pair of starboard shrouds; the second
pair of port shrouds, and so on ufitil all are over ; the lower
spring stay and the lower stay.

In rigging a foremast, put on the straps of the clump
blocks through which the maintopmast stays reeve, next after
the first pair of port shrouds; these straps are fitted with lashing
eyes.

In sending up the fore-and-aft stays, the girtlines are
shifted to the mast-head.

In sending up shrouds: Seize both parts of a pair together
about a quarter down, and put the togele of the girtline
through from inside ; stop the girtline at the eye seizing and




at the crown ol the eye, which eye is kept open by a piece of
spun-yarn from the crown to the seizing. Put a block on the
after side of the mast-head and reeve a short girtline to be
worked both sides in the top. Sway up and when the eye
comes up to the top bend the short girtline under the eye-
seizing, stop it up to the crown along the after side, cut the
stops of the long girtline and sway over the mast-head. The
men aloft break the eye over the mast-head and beat it down
in its place. The short girtline must, of course, be dipped
each time.

After the pendants are put over, the pendant tackles should
be hooked to all four of them and eye-bolts at the foot of the
mast, and 2 good up-and-down pull taken to settle them in
their places.

Each pair of shrouds should be pulled up and beat down,
(putting a junk wad en the part struck,) as they are placed.

The fore stays are lashed with a rose-lashing abaft the mast.

The rigging is next set up temporarily—being turned in
with spun-yarn, (the dead-eyes are not turned in at the loft
because each leg may stretch differently, and all would have
to be turned in afresh to square them,)and both shrouds of a
pair, and a pair on each side, are set up together, previously
setting taut the fore stays.

Lash the upper blocks of two pendant-tackles—one under
the necklace, the other about the belly of the mast—take
them forward and set them up. These are used to give the
mast the forward stay. It is a general rule in staying masts,
to set up the fore and aft stays first, but in this case the fore
and aft stays are not permanently set up until the shrouds are
pulled up and the eyes well beat down and placed ; the pen-
dant tackles giving the forward stay.

Having now the mast rigged and the eyes well set down,
give the rigging a second and good pull preparatory to mark-
tng off and turning in the dead-eyes for a full due.

This is done by seizing a sheer-batten along the rigging
parallel to the chains, and about three feet from the top of
the lower dead-eye, which, if it is well stretched, is a good drift
for turning in new rigging. Mark the shrouds and take the
batten off. Then measure down a couple of feet on each
shroud for half the round of the dead-eye, which mark off
for the crown. of the bend for turning in, and by strictly ad-
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hering to this, you will ensure your rigging being turned in
square, and leave the required drift of about three fect from
dead-eye to dead-eye.

Do not use parcelling under the throat seizing, for it holds
the wet and rots the rope.

Now for a final setting up; come up everything, bring to
and steady taut the foremost swifters ; then knock out all the
wedges, (remember that when the mast was gotten in it was
wedged temporarily,) hook a tackle, luff upen luff, from for-
ward to a strap round the mast close down to the deck, and
with it and the pendant-tackles, (steadied forward against a
stay tackle from the mast-head aft,) bring the mast to its in-
tended rake. Supposing the mast then to be in all particu-
lars well stayed, drive the wedges in keeping fast the tackles
till you have-done so—taking care not to alter the position of
the mast; and the wedges ought never to be started again
except to alter the rake. You may then set up the fore and
aft stays, making a small allowance for the mast coming aft
as the rigging is pulled up; then set up the after swifters
against the stays and the rest of the shrouds in succession,
commencing with the foremosf pair and setting up a pair on
both sides at once. Seize on the sheer poles as soon as the
rigging is set up.

The purchase used for setting up lower rigging is a pen-
dant-tackle and a luff. The double block of the pendant-tackle
is hooked to the pendant, and the single block hooked to a
cats-paw in the hauling part of the luff; the single block of
the luff being hooked to a selvagee strap round the shroud,
parcelled in the nip, and the double block brought to the
laniard. The fore stays are set up in the same manner; the
laniard is middled and hitched at the centre round the strap
of the heart, three turns are then passed on one end, pulled
up, racked, and another turn passed, and so on till rove full,
when it is secured ; the other end is then cast off and ex-
pended in riding turns round the first ; each turn being racked
and pulled up separately as before.

If the ends are set up on their own parts, a luff upon luff
is used.

Main and mizen stays are now usually set up with screws.
the ends of stays and rigging are whipped and capped with
canvass.
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The futtock shrouds (usually iron bars; except the fore-
most ones, which are of chain,) lead between the legs of the
lower shrouds; iron Scotechmen being lashed on the legs of
the shrouds to prevent chafe.

[The Instructor should explain the different methods of
fitting rigging and placing it over the mast heads; where iron
has superseded rope ; how often the rigging is set up; the
effect produced by running suddenly into a warmer or colder
elimate ; how masts are stayed and the use of battens; what
rake is usually given and why; difference between standing
and running rigging ; the manner of bending a girtline, whip
or ring-rope ; whether for sending up cross-trees, mast-head
pendants, shrouds, fore-and-aft stays, tops, trestletrees, &e.;
or for tricing up to hook a yard-tackle or top block; or for
bending a hemp eable or shackling a chain.]

QuestroNs—What sized rope is used for girtlines ?

Sketch a bolster and state its use.

Sketch the trestle-trees and state their use.

Sketch the lower cross-trees and state their use.

Sketch a top and explain its use.

Sketch a cap and explain its use.

Show how the girtlines are bent on for sending up trestle-
trees, cross-trees, bolsters, tops, lower pendants, shrouds, and
fore-and-aft stays.

What is the use of lower pendants?

Show by a sketch how they are fitted.

Show by a sketch how a lower stay is set up; a pair of
ghrouds.

What is meant by ¢ drift 7’

What is a necklace ?

How ar: futtock shrouds fitted and set up ?

How are the dead eyes for the topmast rigging placed ?

What are bentick shrouds 2

What are cat-harpens ?

Why is rigeing swiftered in ?

What is a sheer-pole and its use?

What is a Scotchman 2

What is the number of lower shrouds on the different
masts of frigate ?

How many mizen stays are there ?

How is it fitted and set up ?




58

Give the lead of the lower stays.

What are the swifters 2

Why are the lower stays fitted with lashing eyes, and why
put over last ?

Recapitulate the order in which a lower mast is rigged ;
commencing with the trestle-trees.

How is the rigging “rattled down.”

ANswer—Rattling stuff should be well stretched before
use. The rigging is first sparred down, commencing from
below—before ~sparring, however. the shrouds should be
slightly frapped together, and when the rattling is completed
the frapping is cut away. Commence with the ratlines from
below observing to put them on square. The ratlines are
clove-hitched on the outside of the intervening shrouds and
seized to the foremost and aftermost but one. An oceasional
one, a “ catch ratline,” is carried to the after swifter. Ratlines
are placed fifteen inches apart and secured at the ends with
nettle stuff. *

Show how a ratline is seized on.

[The Student must now explain the manmer in which the
rigging of the foremast of the School Ship is fitted; how
sent down and put over again, &e., &e.

How the tops, trestle-trees, &ec., are made ; sent down and
up; and in short must be able to answer any question from
the preceding Article applicable to the School Ship.]




CHAPTER VIL
RIGGING SHIP.

TO GET ON BOARD AND RIG A TOPMAST.

Overhaul down the girtlines, bend on and sway aloft the
lower cap, which place under side downwards, with the round
hole over the square hole in the trestle-trees.

If possible, bring the topmast alongside, so that the haw-
ser may be used in the live sheave without shifting. Lay
main topmast in the water on the starboard side. Lash a top-
block on starboard side of mainmast head. Take as large a
hawser from the capstan through the top' block as it will
reeve ; reeve the end through the mast-hole in the trestle-trees
between the stays, and then through the live sheave hole in the
topmast, from aft forward, and hitch it securely. Lash the
hawser taut up from the hitch round the mast about two-
thirds from the heel ; hook the pendant tackle of that side to
this lashing, and prevent the lashing from slipping by back-
ing it from the fid-hole with a stout piece of rope. Heave
the mast up with the capstan and pendaut tackle, keeping
the heel aft, so as to clear the head of the top-rim. Lower it
down the main hatchway or scuttle until the head can be
pointed through the stays and mast-hole, and land the heel of
the mast on the deck, close to the mainmast. OF course, if
the topmast is shorter than the distance between the lower
side of the' trestle-trees and the deck, it may be entered at
once, without being lowered down the hatch-way ; and when
landed, the head must be lashed. Cast the lashings and end
of the hawser off, trice its end up with the port girtline
through the mast-hole, and hiteh it round the mast-head on
the port side. Heave up, and when the mast-head is suffi-
ciently through the cap, lash them together. Heave up again,
and by means of slue-ropes on the heel, the cap may be
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placed on the lower mast-head. Place the cap-shore, and as
1t is liable to work out, secure it with a laniard.

' Sway the topmast up the distance of the magg-head above the
cap; trice up and hook the top blocks; reeve the pointed end
of the port top-pendant through the top block, from aft for-
ward, down between the mast and mast-hole, through or un-
der the dumb sheave, up between the mast and mast-hole
again, and half hitch its end in the foremost cap-bolt on star-
board side—seizing the end down. To the thimble in the
other end of the pendant hook the’ upper block of the top
tackle—the lower block being hooked to an eye-bolt in the
deck abreast the mast.

Lash a couple of blocks at the topmast head, reeve girt-
lines, and with thém send up the topmast cross-trees (having
a guy from the mast-head abaft), which place with the after
part, resting on the cap, the forward part against the top-
mast; secure them to the cap, lower away the topmast until
the cross-trees can be placed over the mast-head, then sway
up the mast again.

Now come upghe hawser and unreeve it (the mast hang-
ing by the port top-pendant), and reeve the starboard top-
pendant ; hook the starboard top-tackle; man both top-tackles,
and sway the mast up to the ¢striking mark,” preparatory to
rigging. Belay, rack, and coil down both top-tackle falls.

Sway up, place and stop the bolsters; put the necklace
(which is a chain strap having two open link-legs on each
side for the gin blocks to shackle to,) on the cross-trees, and
secure it; put the girtlines on the cross-trees, and place the
rigging. Send up first: the pendants ; then the first pair of
starboard shrouds, first pair of port shrouds, and so on until
all are over ; the breast backstays ; the standing baclkstays ;
the spring stay ; the stay ; and (if it be a fore topmast,) the:
Jib-stay. 4

The pendants have but one leg, and are fitted with a cut
splice. The shrouds are fitted as the lower ones, and are
sent up in the same manner. Breast backstays are fitted with
eyes like the shroudg, if there are two on each side; some-
times they are fitted with lashing eyes, and in this case are
put over after the standing ones, are sent down in front and
sent up and lashed just before leaving. 7%hey are mot much
used. The standing backstays are fitted with ecyes, if there
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are two on each side; otherwise, are fitted with a horse-shoe
eye. The fore-and-aft and jib stays apgfitted with lashing
eyes. The collar of the jib stay is dipped below the spring
stay before lashing.

Sister blocks-are seized in between the foremost shrouds
below the seizing for the lift and reef-tackle, in the rigging
loft.

The gin blocks should be shackled before setting up the
topmast rigging.

Topmast rigging is cut, fitted and turned in with dead-eyes
just as the lower. The fore-topmast stays are rove through
the bees and set up to the bows through bull's-eyes to their
own parts. Sometimes they are carried out so as to act as
preventer bowsprit shrouds. The main topmast stays are rove
through the elump-blocks at the foremast-head, and set up on
deck abaft the mast to their own parts. The mizen topmast
stay is rove through a bull’s eye, or heart, strapped round the
mainmast-head above the rigging, and sets up to its own part.
The breast backstays have blocks turned into their ends, and
set up with a luff purchase to treble blocks in the chains.
The standing backstays have dead-eyes turned into their ends,
and are set up by laniards to the channel dead-eyes in the
same manner as the lower rigging.

The topmast rigging is cat-harpened in; the cat-harpen
legs crossing each other abaft the mast, or fitted thus: the
eyes on one end of the cat-harpen leg is seized to the second
forward shroud; it is then passed round the mast, and the
eye in the other end seized to the second or third shroud on
the same side. The futtock-staves are seized on on the inside
of the rigging. The jib-stay is rove through its hanks,
through the sheave-hole in the boom end, through another in
the dolphin striker, and its end, which is pointed and ¢ beck-
eted,” set up in the head.

The mast being rigged, hook the upper block of a sail bur-
ton to a strap round the mast-head, and carry the lower block
forward to be used in staying the mast; hook the top-bur-
tons ; man the top-tackle falls, sway up and fid the mast. To
get it on the proper slue, or to square the mast, let go one
top-tackle and sway up on the other. The upper or lower
block of a top-tackle should be a ¢ swivel block.”

Steady taut the sail burton, lift the topmast rigging, and
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trice it up by a couple of jiggers from the mast-head high up,
then place each pajg of shrouds, and pull them up separately.
Like the lower rigging, they are turned in roughly at first,
and when well stretched, turned in and set up for a full due.

Stay the topmast with the topmast stays and standing back-
stays, and set up the topmast rigging with a top burton and
runner ; the runner fitted with a selvagee tail on one end, and
a thimble in the other ; rove through a block strapped with a
thimble ; the laniard beat to the thimble with a sheet bend ;
the tail of the runner clapped on the shroud, and the single
block of the burton hooked to the thimble ; its double block
being hooked to the mast-head pendant ; then pull up, beat-
ing down with a top-maul.

The stays and backstays are set up with luffs upon Iuff.

After being set up, the topmast rigging should be rattled
down, the sheer-pole seized on, &ec., as the lower rigging.

Send up now and ship the topmast caps. This is done by
sending down the girtlines from the mast-head as high as
possibie, hitch the ends to the foremost eye-bolts, seize them
to the after ones,and stop them to the fore part of the square
hole. = When the eap is up to the blocks, bend ropes’ ends to
its after end ; pull down on these as the stops are cut, and the
girtlines are pulled up and the cap will find its place.

The span blocks are single, hanging one on each side of
the fore and main topmast caps for the topmast studding sail
halliards; the straps lie on top of the caps, and are seized to
the cap bolts on each side. The fore topmast is also fitted
with span fiddle blocks in long pendants on each side, for the
lower studding sail halliards and boom topping lift. These
blocks are sent up before going to sea, and are kept down in
port. 3

In fitting out from the Dock Yard, all spars should be
tried before stowing them—spare topmasts fidded, cross-trees
put on, &e. &e.

[The trussle-trees and cross-trees for topmasts are in one.
Instead of a forward chock, a clamp is fitted, which can be
thrown back when the top-gallant mast is sent up or down.]

[The instructor should now explain the different modes of
fitting topmast rigging ; putting it over the mast-heads, &c.;
the different ways of putting over the cross-trees and topmast
cap, &e.]
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QuEesTroNs—What is a “ cap-shore,” and its use ?

Sketch cross-trees ; show how they aregmade, and explain
their use.

Show how the girtlines are bent for sending them up.

What is the use of the top burtons ?

Show by a sketch how a topmast stay is set up; a baek-
stay ; the topmast rigging.

Why is the topmast rigging cat-harpened in ?

What is a futtock staff, and why is it seized on inside the
topmast rigging ?

Recapitulate the order in which a topmast is rigged.

What is meant by the “ striking mark ?”’

What are the gin-blocks ?

What is the size of standing backstays, and why ?

Why is the collar of the jib stay “ dipped ?,

Why are breast backstays put over betore the standing ones,
if used ?

[The student must now tell the manner in which the fore-
topmast of the School Ship is rigged ; how the mast is sent
down and up, cap put on, &e. &c., and- be able to answer any
question from the preceding article applicable to the School

Ship.]

TO RIG A JIB-BOOM.

Point the jib-boom through the cap-hole, using a whip on
the fore stay ; reeve the heel-rope through a block at the cap,
inside the stays, through the sheave hole in the heel of the
boom, and hitch the end to the other cap-bolt. Put on first:
the traveller ; then the foot-ropes, the martingale, the guys,
and the wythe for the flying jib-boom. The dolphin striker
is slung near the cap; and the spritsail gaffs near the rig-
ging by jaw-ropes,” and’ supported at their ends by lifts
from the bowsprit cap.

Travellers are rarely used. The foot-ropes are fitted with a
cut splice, an overhand knot, or a cuckold’s neck, over the
boom end ; have overhand knots taken every four or five feet,
to prevent slipping on them, and are set up to bolts in the
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cap ; and to give a better stand, are stopped a foot or two down
the guys. The magtingale is fitted with an eye over the boom
and dolphin striker'ends. The guys are fitted with an eye
over the boom and spritsail gaff ends. They are sometimes
fitted in pairs.

Before sending out the jib-boom, make fast the jib hal-
liards to the outer end of the boom, haul it taut, man the
heel-rope and rig out—easing the jib halliards. When out,
the “ heel chain” is scored in the heel, the “ crupper chain”
is scored in the notch, and both are secured by slips.

The spitsail gaffs are rigged as follows: over the end, first
the jib guy, then the gaff guy, the jumper, the lijft, and
through a hole in the end, the flying jib guy. The gaff guy
sets up with a thimble and laniard to a bolt in the bows; the
Jumper to a bolt in the cutwater ; the /if¢ to a bolt in the cap;
the flying jib guy to a bolt in the bows.

The fore guy of the lower boom sometimes reeves through
a block on the gaff end.

The dolphin striker is rigged by putting a gromet over the
end ; then the gob-lines or back-ropes—fitted with a cuckold’s
neck, and setting up to the bows ; after which the jib mar-
tingale and flying-jib martingale.

The jib stay, the fore top-gallant stag, the flying jib stay,
and the fore royal stay are rove through sheave holes in it,
and set up to the bows.

Set up the back-ropes, gaff-guys and jumpers (which ope-
ration sets up the jib guys and martingale), and take off the
jib halliards from the end of the boom.

Spritsail- yards were formerly used and carried out under
the bowsprit end ; they were afterwards, and are now some-
times in large ships, carried across the knight heads. Sprit-
sail gaffs are, however, most in use. Small vessels, such as
brigs, have whiskers, which are iron out-riggers projecting
from the cat-heads.

Many ships carry a netting from jib-boom end to spritsail
gaff, to catch a man in case of his being thrown off the boom.

[The instructor, as before, to explain different modes of
rigging jib-booms; explain use of the dolphin striker and sprit-
sail yard, gaffs, or whiskers, the traveller, &e. &e.]

QuEesTIONs—What is the saddle of the jib-boom ?
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Explain the use of the guys; the martingale; the jumper;
the back-ropes.

How ig the ¢ heel chain”’ fitted,” and what is its use ?

What is the “ crupper chain,” and its use ?

Why are they fitted with “slips ?”’

Recapitulate the order in which the rigging is put on the
jib-boom ; the spritsail gaff ; and the dolphin striker.

What is the size of jib guys?

What is a jackstay used for on a jib-hoom ?

ANswErR—For the men to hold on by. It goes with an
eye over the boom end, and sets up to the cap.

How are the martingale and guys set up ?




CHAPTER VIIIL
RIGGING SHIP.
TO GET ON BOARD AND RIG A LOWER YARD.

The yard being towed alongside with the opposite yard
arm forward, overhaul down from the lower mast-head a large
hawser, bend it to the slings, and lash it in several places to-
wards the forward yard-arm ; take the hawser to the capstan,
and heave the yard up and down [ferders being hung up and
down the side of the ship]; put a large strap on each quarter
about one-fourth out to the yard arm, overhaul down and
hook the pendant tackles to them—cut or slip the lashings in
succession ; hauling on the lower pendant tackle and easing
away the other until the yard is square athwart-ships; land it
on chocks in the nettings, and lash it.

To rig the yard. The sling-bands, of iron, are put on the
centre of the yard before launching. Lash on the quarter blocks
on either side of the sling-band, directly under the yard.
They are double strapped, stand athwart-ships, and lash on
top of the yard, and are spanned together; on the span is -
geized a small double block for the slab lines.

Next to the quarter blocks are placed the trusses and their
straps. Each truss pendant goes round the yard with a rin-
ning eye, leads round the mast, thiough the thimble in the
truss strap on the opposite side, and up into the top; where a
single block being turned in its end, it is set up with a fall
through it, and a double one at the cap—the fall leading on
deck. The truss straps are double, and the thimble stands up
and down.

Patent iron trusses are used for all yards but the fore and
main of ships-of-the-line.

A little outside the trusses, seize on the clew-garnet blocks
—single strapped, standing athwart-ships, and lashed on top
of the yard. Just outside of the block, put a strap and thim-
ble for the standing part of the clew-garnet.

\
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The rolling tackle strap is generally a gromet ; a thimble is
seized in it, and it is then driven taut up on the quarter.

The burton strap is also a gromet, with a thimble seized in
it on top; it is about two-thirds out from the slings.

Jackstays (recfing and bending,) go on first over the yard-
arms; the eye-bolts on the yard are served with rope yarns,
and the upper eyes of the strup are then placed over them;
the jackstays are then rove through the eye-bolts, and set up
to cach other in the bunt of the yard.

The head earing strop and thimble is next put on. Then the
Joot-ropes, which, after being rove through the stirrups, are
secured abaft the yard in the bunt. Large whips have
Flemish horses on the lower yards.

The eye of the foot-rope should be put over the yard-arm
in such a manner that the rope will lay abaft and well up.

Next to the foot-ropes are put on the straps jfor the yard
tackles, having thimbles seized into them, which hang under
the yard. (Not much used, however, in American ships.)

Then the brace blocks. The yard-arm- straps are singles
those on the blocks are double, so that the blocks may be
horizonta!. The straps are connected by lock-thimbles.

Lastly, the lift blocks, which are single and single strapped.

The leach-line blocks are seized to the jackstay for a full
due; when on bending sails their proper position is deter-
mined.

The lower yard slings should now be sent aloft: they are
chain straps around the lower mast-head, to which the yards
are hung with a slip shackle. The after parts are cleated up
clear of the rigging eyes, and the foremost hang down through
holes cut in the fore part of the top amidships, before the
foremast cross-tree. In the English Navy sling-bands are not
used for large ships; the slings used are double chain straps,
which being passed around the yards, between the jeer straps,
are rove through their own bight. There are large links in
the upper bights, through which, when the yards are up .in
their places, the tongues of the mast-head sling slips are
passed and secured.

Send aloft the jeer blocks ; these are double and treble, ac-
cording to size of ship; double strapped with lashing eyes;
which, after passing through holes in the tops, are secured
abaft the lower mast-head.
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Reeve the jeers and lash the lower blocks to the quarters
of the yards. English men-of-war lash the leaver blocks on
the yards, and keep them there. They are single or double,
double strapped, having long and short legs ; stand fore-and-
aft on top of the yards, and the straps are secured on the fore
quarters of the slings of the yards with rose lashings inside
the quarter blocks. After the lower yards are up, short jeer
falls are rove and racked, and act as preventer slings.

American men-of-war do not carry their jeers aloft. Pre-
wventer slings are sent up when necessary.

Jeers are not allowed, small vessels—the pendant tackles
answering the purpose.

The braces and lifts having been rove, hook a tackle from
forward to a 'strap round the- slings of the yard, to keep
it clear of the mast when going up ; take the jeers to the cap-
stan, man the lifts, tend the fore-and-aft tackles and braces,
and heave the yard up. When up, connect the slings, reeve
the trusses, walk back the jeers, and, when the slings have
got the weight, unreeve the falls. Square the yard by the
lifts and braces. It is a good plan to assist the jeers with the
top burtons.

The crossjack yard has sling band ; quarter blocks; single
truss ; rolling tackle straps ; foot ropes ; brace blocks and sin-
gle Zifts. The brace blocks are hooked to an iron band one-
sixth of the distance in from the yard-arm.- The lifts go over
the yard-arm with an eye. Clew-garnet blocks, burton straps,
jack-stays, head-earing straps, yard tackle straps, leech-line
and slab-line blocks are dispensed with.

[A single block for the reef pendant is sometimes put over
the fore and main yard-arms next the foot-ropes ; otherwise it
is fitted with lashing eyes, and is sent down when the sails
are unbent in port.]

[Iron has taken the place of rope in so many of the fit-
ments of lower yards, and the yards of different classes of ves-
sels are rigged so differently, that no invariable rule can be
given. The preceding applies to a 74. The instructor
should explain to the student the various methods of
getting lower yards on board; the fitting of slings, both on
the yard and over the mast-head; the jeers; the quarter
blocks when iron bands are used ; how patent iron trusses are
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made, and their advantage ; different ways of putting on stir-
rups; what a D-thimble is, and how put on, &e. &e.; and
should point out the use of the slings, trusses, quarter blocks,
slabline blocks, clew-garnet blocks dnd straps, rolling tackle
and burton straps, the jackstays, stirrups, head-earing strap
and how fitted, foot-ropes, yard-tackle strap, and why it is not
much used; what is substituted for it, and how English men-
of-war have their yard-tackle pendants fitted; leech-line,
brace and lift blocks; jeer blocks and fulls, &c. &e. He
should also require the student to describe the rigging of the
fore yard of the School Ship; how everything is fitted, and
how the yard is sent up and down.]

. QuesTtions.—How are fore braces rove ?

ANswER—Standing part to head of maipmast under the
trestle-trees, through block on the yard, through blocks on
mainmast under the trestle-trees, down through leaders in the
main fife-rail.

‘ How are main braces rove ?

ANsWER—Standing part with a running eye over the
bumpkin, through block on yard, through block on bumpkin,
and in through a sheave in the side.

How are cross-jack braces rove ?

ANsWER—Standing part to after main swifter, through
block on yard, through block on main swifter, down on deck.

What are greventer braces ?

How would you reeve a new brace by the old one?

How are the main lifts rove ?

ANsWER—Standing part over the yard-arm with a running
eye, through the after sheave of the block at the cap, through
the block on the yard, through the other sheave of the block

. at the cap, down on deck. If the lift is double, the standing
part is at the cap.

How are the jeer falls rove ?

ANswER—Standing part round the yard or to a strap on
the yard, through the blocks at the mast-head and on the
yard alternately, and down on deck. The fall sometimes goes
through a hole in the spar deck, and is brought to the main
deck capstan.

In heaving up a lower yard, why should it be kept square ?




70

What is to be apprehended if the jeers are hove ¢ two
blocks ?”

Recapitulate the order in which a fore or main yard is
rigged ; a cross-jack yard.

bketuh a yard with its rigging.

Sketch a  patent truss;” a rolling tackle strap; a burton
strap; a head earing strap; quarter blocks; slings; brace
blud\s, eer purchases ; treblu double and single hlta, fore,
main and cross-jack braces, &e. &e.

Why are the thimbles through which the trusses reeve
double strapped ?

How would you bend on the girtlines for sending up a jeer
block ?

Nore.—In getting a lower yard on board, hook a tackle from for-
ward to a strap on the forward yard-arm, and bend a ropes end
from forward, outside,to the after yard-arm; the first to be used to
ease the yard-arm aft; the second to assistin laying it square across

the nettings.
’

-

™0 GET ON BOARD AND RIG A TOPSAIL YARD.

Tow the yard alongside with the opposite yard-arm forward,
and hoist it in as the lower yard. Land it on chocks in the
gangway for rigging.

Leather the )ard in the slings, and lash on the #ye-blocks.
In large ships there are two, and they are lashed on as near
the centre of the yard as possible; they stand with their
sheaves fore-and-aft, on the top of the yard; they are double
strapped, and the bights of the straps are seized together on
the forward part of the yard.

If iron is used, there are two iron bands on the yard to
which iron-bound swivel tye-blocks are connected by a bolt and
forelock.

Next the parral, which is made of two yieces of rope,
wormed, parcelled and served ; one piece being longer than
the other ; the four ends have eyes spliced in; Lhe short leg
is placed on top of the long one—its ends being equally dis-
tant from those of the other. They are then marled to-
gether, covered with leather, and seized together at the short
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ends. The parral, when in use, is placed abaft the mast with
the seam of the leather outside;, the long ends are passed
round the yards frowr underneath, and are lashed to the short
ones. One side of the parralislashed oh the yard on deck;
the other after crossing.

Next the quarter blocks ; these are double, and are single
strapped. They are lashed on under the yard; lashing on
top, and stand athwart-ships.

Rolling tackle strap next, as on the lower yard.

Burton strap, as on the lower yard.

| 3 On the yard arm : put over first, the jackstay, then the
head earing strap and thimble, and then the foot-ropes. The
jackstay and Lead earing strap fitted as for the lower yard.
The foot-ropes are put over the yard-arm as for a lower yard,
and are then set up to the opposite quarter of the yard. They
should be taken abaft the topmast, marled together there, and
covered with leather. Thus fitted, they act as a preventer

parral.
a a The Flemish horse is a yard-arm foot-rope, reaching from
the neck of the boom-iron to the outer quarter of the yard.

They are put on after the lift.

The brace block straps, which go on next the foot-ropes,
are double ; s0 also are the straps on the blocks; consequent-
ly, the blocks stand edgeways.

The lifts are last put over the yard-arm with an eye. They
lead through the lower sheave inthe sister block in the top-
mast rigging, and set up in the top.

The mizen topsail yard has but one tye-block, or one iron
bind; a single parral; and no burton “strap ; the Semash
horse is spliced into an éye-bolt at the yard-arm, and .he brace
blocks face forward. %

The yards being now ready for swaying aloft, overhaul !
down two hawsers ; rove through single blocks at the topmast !
head ; bend one to the slings, and stop it out to the forward
or upper yard-arm ; reeve.the other through one of the tye-
blocks, and carry the end to the topmast head and hitch it.
Sway the yard up and down, and rig the yard-arms (7. e., put
oyer the brace blocks and lifts) ; the upper yard-arm is rigged
aloft, the lower one on deck ; recve the braces and lifts; sway
aloft, cast off the stops as vequired, and take through the
slack of the lower lift as the yard rises. When high enough,
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hook the burton to the lower strap, cast off the quarter stop,
and cross the yard by the burton and lower lift. Square the
yard by the lifts and braces, secure the parral, and reeve the
tyes. .

The tyes are rove through the gin-blocks at the topmast
head, from aft forward, down through the ¢ye-blocks on the
yard, from aft forward, and the ends secured around the top-
mast head with a round turn and two half hitches (or some-
times to a link attached to an iron band across the topmast
head, under the rigging). The otier ends of the tyes have a
thimble spliced in, to which are hooked the upper blocks of
the topsail halliards, called the fly-blocks.

The topsail halliards are a lutf purchase; the lower block
is hooked to a bolt in the chauneis, through which and the
upper or fly-block the fall is rove alternately. The standing
part being at the lower or single block. The mizen topsail
tye is single; rove through a sheave in the topmast, and
hooked to a band on the yard. One pair of halliards as

above. ‘ ‘

[The instructor should point out where and how iron has
taken the place of rope ; the different methods of fitting tye-
blocks and reeving tyes; parrals; the use of jaws on topsail
yards, and what parral is used with them ; foot-ropes, &e. &c;
and should explain the use of the tyes, halliards, parral, quar-
ter blocks, rolling tackle and burton straps, jackstay, foot-
ropes; why taken abait the topmast, and why foot-ropes of
the top-gallant, royal and lower yards are not so taken; flem-
ish horse, &e. &c.; and should require the student to describe
the rigzing of the topsail yard of the School Ship, how every
thing 1s fitted, and how the yard is sent up and down. He
should also now lecture on the comparative size of rigging for
different classes of vessels.

QuestroN—How are fore topsail braces rove ?

AnNswER—Standing part at main topmast head, down
through block on the yard, through leading blocks at the
fork of the main stay, through others under the main trestle-
trees, and down through leaders in the main fife-rail.

How are main topsail braces rove ?
ANswEr—~Standing part at mizen topmast head, down
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: through block on the yard, through span blocks on the mizen
: mast about half way up, and down through sheaves in the
mizen topsail sheet bitts.
¢ How are mizen topsail braces rove ?
3 ANswER—Standing part at main cap, through block on
s yard, back through block at cap, and down through a lead-
8 ing block abreast main rigging.
¢ Recapitulate the order in which a fore or main topsail
5 yard is rigged ; a mizen topsail yard.
£ Sketch a yard with its rigging.
t Sketch a parral ; a brace block and strap.
k Why are the quarter blocks double ?
5 What is a pacific iron 2
» How many sheaves are there in a topsail yard, and what
1 used for? ‘
d Show by a sketch how the tyes and halliards are rove ; the i
i lifts and braces. !
What prevents the fly-block from catching under the top |
,when the halliards are let go ? |
ANswER—The fly-block is fitted with: a traveller, and '
3 travels on a travelling baclk-stay, which is seized to one of the
e standing ones 3 11
il How would you cross the topsail yards—using the sail bur- i
3 tons and long tye? |
; ¢ AnsweEr—It is customary, now-a-days, to cut one of the 1 ‘
of tyes long enough to use in sending the topsail yard up or !
A down—such bcn}g the case, lay the main topsail yard on the !
e starboard side of the deck, with its port yard-arm forward ; !
ry the fore and mizen on the port side, with the starboard yard- |
A arms forward. The foremost yard-arms will thus be the up- '
b per ones. ook the sail burtons to the straps on the upper !
quarters of the yard; round the long tye halliards close up, !
and hitch -the ends of their ties taut through the tye-block |
next the lower yard-arm. |
Let the sail burtons and tyes be outside the lower stays, !
"I L and in the case of the main outside the fore brace. Take the !
he boom irons off, and have chocks fitted for the lower yard-arm
le- irons to step in. Lead the sail burton falls on the main deck.
Sway up and down, bearing the lower yard-arms amidships
as the upper ones rise from the deck ; and the latter will clear
wn the top. When up and down, bear the lower yard-arms for-
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ward, that the men in the tops may work close to the upper
yard-arm ; put on the brace blocks, lifts, flemish borse, jewel
blocks and boom irons; the lower lifts should be tailed ‘with a
piece of strong rope long enough to lead inboard a couple of
fathoms through a block in the chains: sway away. When
the slings of the yards are just above the lower caps, if the
upper ‘yard-arms are clear of the eross-irees, ease up the sail
burton, pull up the lower lifts, gather down the braces, and
square the yards; tautening the fore and main braces. Par-
ral the yards. Reeve the short tyes, make them fast, haul
them taut and belay; then let go the long tyes, round up
their fly-blocks, carry their ends to the mast-heads, square
the fly-blocks, and secure the standing parts of the long tyes
by passing the bights round the mast-heads; seizing them to
their own parts; then clinch their ends” round the standing
parts, ready for shifting yards, taking care that when the
bights are cast off and the elinches run down to the tye-
blocks, there will be drift enough for pulling up the long tye
halliards. E

The weight of topsail yards is always kept off the eaps by
keeping the lifts at a certain length ; consequently, the hal-
liards should always be kept taut when the yards are down—
especially when reefing or furling.

QuEsTION—What is a sail burton ?

What are the boom irons?

‘What are jewel blocks ?

‘What is meant by “ d»ift enough ?”

Nore.—All fitments, such as boom-irons, &c. &c.,shonld be tried
on the spare yards before the latter are stowed.

It is customary for men-of-war to shift topsail yards for exercise.
Ihave seen a French frigate commence with her top sails and top
gallant sails set. In eight minutes from the time of starting the top-
gallant sheets, the topsail yards were ondeck; in ten minutes there-
after the new yards were up, sails bent, and topsails and top-gal-
lant sails set.

Her topsail brace blocks and lifts hooked, however, which facili-
tated the rigging of the yard-arins. The yivds were handle
the burtons alone.
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of CHAPTER IX.
L RIGGING SHIP,
il SENDING UP AND RIGGING A TOP .GALLANT AND ROYAL
nd MAST.
-
ul Sway the mast on board and lay it on the deck abreast the
np = mast, heel aft.
re Send up and place on the topmast cap the jack cross-—-
es trees or jack. Tt is of iron, having an iron cylinder called a
to Jfunnel, connected with it to support the eyes of the rigging;
18 it is covered with tarred parcelling,and hasa gromet around
he it to supply the place of bolsters.
e- Send up the top gallant rigging and place it over the fun-
ye nel; put over first the fore and aft stay, then the starboard
, ”S/’L}‘/}lulﬁ, the port shrouds, the breast backstays, and the stand-
Oy ing backstays. [If it be a fore top-gallant mast put over the
18 Aying-jib-stay and flying-jib halliard block next the fore and
— aft stay.
Then send up the royal rigging and place it in the same
order, on top of the funnel, with the top gallant rigging—
,  first a gromet, then: the fore and aft stay, the starboard
shrouds the port shrouds, the breast backstay and the stand-
ing backstay. Put on top of all, the truck, with the lightning
conductor attached.
2d The fore and aft and flying jib stays go with an eye splice
1 over the funiel. There are a pair of shrouds on each side
!‘): for the top-gallant masts, fitted as the lower or topmast
4 s!m)uds. [Line-of-battle ships have three shrouds on each
e- side, in which case the odd dhes go with a cut splice.] The
1l- top gallant shrouds lead through holes, or over scores in the

horns of the cross-trees, between the topmast shrouds, above
the futtock staff, and down into the top—where they set up
through bull’s-eyes to their own parts. Sometimes their ends
are connected in the tops with a long splice and a double bloek
seized in the bight, through which, and a single one at the
t?p-rim, a tackle is rove and the shrouds set up.

EiBreast backstays are not much used. If fitted, however,




L
[R%4

there is one on each side, fitted with a cut splice—a single
block is spliced in the end through which, and another single
block in the channels, a fall is rove, by which to set them up.

There is one standing backstay on each side ; they are fitted
with a horse:shoe and set up through bull’s eyes to their own
parts.

The royal rigging is fitted in like manner.

Ships of the line have two royal shrouds; other ships but
one. In the latter case, the royal shroud and breast backstay
are fitted together. The shroud leads through the jack and
down te the top-rim ; where it either sets up through a thim-
ble to its own part, or has a single block spliced in its end and
sets up with a fall rove through it and another at the top-rim.

Breast backstays are hardly ever used, but if so, are fitted
with a cut splice or with the royal shroud, and set up as the
top-gallant ones.

The standing backstays are fitted and set up as the top
gallant.

The top-gallant shrouds and royal ones also, have a thimble
seized in below the eye seizing for the top-gallant and royal
lifts. :

The fore top gallant stay is rove through the outer sheave
in the jib-boom, through a sheave in the dolphin-striker, and
gets up to the bows. The-main leads through a sheave or
chock in the after part of the fore topmast cross-trees and sets
up in the fere top. The mizen leads through a bull’s eye at
the main cap and sets up in the main top.

The fore royal stay is rove through the outer sheave in the
flying jib boom and sets up to a bolt in the bows. The main
leads through a thimble in the gromet over the fore top gal-
lant mast-head and sets up in the fore top. The mizen leads
through a sheave, or thnnl)lo, at the main topmast cross-trees,
or cap, and sets up in the main ®p.

Having sent all the rigging aloft, reeve the top gallant mast
rope from the deck through the ]ubbu hole, through the
block at the topmast cap, through the mast ]m]c.\, down before
all on that side of the lower stay on which the top-gallant mast
is; reeve it then through the lizard, downwards through the
sheave hole, take two half-hitches with the end of the lizard
through the royal sheave hole; send the end of the mast rope
up on the same side of the stay, through the mast-hole, and
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make it fast to the foremost holt in the topmast cap on the
opposite side.  Or if the mast rope is not long enough to ad-
mit of the end being carried aloft, clove-hitch it over the-top-
gallant mast head and mast-rope, and put a geod racking
round both parts of the rope above the sheave-hole. Sway
the mast up, cast off the lizard when the mast-head has
entered the mast-hole, (carry the end of the mast-rope up to
the cap, if not done already, and cut the racking,) ship the
truck, reeve signal halliards, sway the mast and place the
royal rigging; reeving royal yard—rope and lifts; sway
higher, and place the funnel with the top-gallant rigging,
observing to keep the mast on the right slue, reeve the top-
gallant yard rope and lifts—lash the span blocks for top-gal-
lant studding sail halliards, sway up and fid the masts.

Stay the mast with the fore and aft stays and standing
backstays, and set up the shrouds.

[The span blocks for the top-gallant studdin
are generally gent down in port.

The clamps in the topmast trestle-trees are thrown back
when sending up the top-gallant mast and clamped again
when it is up.]

sail halliards

o
(=]

Questions —Of what use are the jacks?

Recapitulate the order in which-a top-gallant mast is rig-
ged ; a royal mast.

What is a lightoing conductor, and how fitted ?

If breast-backstays are used, how is greater spread given
them ?

ANSWER—By outriggers from the tops for topmast back-
stays, and from the cross-trees for the others.

Why are the fore and aft stays first put over ?

Why are breast backstays of but little use? and what stay
supports the mast mostly ?

What is a ¢ lizard ?” "

Show by a sketch how the standing backstays are set up.

How is the fore top-gallant mast of the School Ship rigged
and how sent up and down ?

What is meant by a “short top-gallant mast rope ?””

What is housing top-gallant masts ?

How are the top-gallant shrouds fitted as to worming, par-
celling, &e. ;

ANsWER—The eyes are wormed, parcelled and served and
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the swifters served their whole length. They are also well
gerved from above the holes in the cross-trees to below the
futtock staff. The general rule is to swerve in the work of
all nips, and wherever chafing is to be apprehended.

What composes the ckafing gear used aloft ?

Is the top gallant rigging rattled down?

ANSWER—In large shifs it is, (unless Jacob’s ladders are
used,) but not in smaller ones.

How are the Jacob’s ladders fitted if used?

How is the flying-jib stay rove?

AnswerR—Through the inner sheave in the flying-jib
boom, through a sheave in the dolphin striker, and sets up to
the bows.

TO RIG A FLYING-JIB BOOM.

The flying-jib boom should be gotten out before the fore
top gallant mast is fidded; though in men-of war the masts
and boom are, in point of fact, fidded and gotten out together.

Hoist the boom in and point<it over the bowsprit; reeve a
heel rope through a block at the" jib-boom end, bend it to the
heel of the flyingjib boom, and stop it along to tl.e outer
end. Have siip-ropes from the jib boom and sway out. The
wythe is previously shipped on the jib boom end; it is of
iron ; the square part being fitted on the end of the jib boom
and the round part through which the flying-jib boom passes
on the starboard side.. Sway out on the heel-rope, and when
the end of the boom is pointed through the wythe, put on
the rigging : first the foof-ropes ; then the martingale ; lastly,
the guys. Reeve the flying:jib stay through the inner and
the fore royal stay through the outer sheave hole.

The foot-ropes go over with a cut-splice or cuckold’s-neck,
and set up to the jib-boom end.

The martingale goes up with %in eye over the boom end,
reeves through the dolphin striker, and sets up to the bows.
There is one guy on each side; they are fitted with a cut-
splice over the boom end, recve through a hole in the sprit-
sail gaff, or through a thimble double strapped there, and set
up to the bows on either side.

Man the heel-rope, rig out the boom, and set up the mar
tingale and guys. The heel of the boom rests against the
bhowsprit cap and is lashed to the jib hoom.
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QuEsTIONS—W hat are “slip-ropes "

What is the use of the wythe 2 the foot-ropes? the mar-
tingale? the guys?

Why are the thimbles on the spritsail gaffs double strap-
ped?

Recapitulate the order in which the rigging is put over the
boom-end.

TRYSAIL MASTS.

All ships have a main and mizen trysail mast, and some
have a fore,

Brigs have no main: some have a fore.

m i L]

They are coppered for the greater part down the after sides,
have hoops for the sails rove on them, and are stepped with
their heads through a hole in the top. The heel rests either
on the deck, in a crutch on the mast hoops, or on the fife
rail.

QUESTION
What has

s—What is the use of a trysail mast?
wken the place of trysail masts?




CHAPTER X.
RIGGING SHIP.
TO RIG AND CROSS A TOR-GALLANT YARD.

Ho'st the yard on board and place it on deck. There ig
but little 7ope used on a top-gallant yard.

It is rigged as follows : first the sling-band ; then the par-
ral, and next the quarter blocks. The sling-band is an iron
band round the centre of the yard, with an eye on top, to
which the yard rope hooks. The parrel is fitted with a long
strap on one quarter of the yard, and a short strap on the other,

« seized close to the yard, and covered with leather. The
quarter blocks are double, single strapped, with lashing eyes ;
or else they hook to an iron band on the yard.

About one-third out towards the yard-arm, put on a single
strap and thimble for the lizard.

On the yard arm: put over the jackstay, head-caring
strap and thimble and foot-ropes. The jackstay is almost in-
variably of iron; otherwise it is fitted as on the topsail yard.
The head-earing strap and thimble is fitted as on the topsail
yard. The foot-ropes are fitted like those on the topsail yard,
but are not taken abaft the mast. :

Lastly, the brace and lift, the eyes of which are marled to-
gether. The top-gallant braces of large vessels are double;
in which case, there is a block on the yard.

The lifts are rove through the thimbles, which were seized
into the top-gallant shrouds below the seizing, and lead into
the top.

The snorter is spliced into an eye-bolt in the end of the
yard, and is stopped towards the slings.

[The brace and lift are not put on until the yard is aloft,
and go over the snorter.]

To send the yard up. The yard-rope has a pair of sister-
hooks spliced into the end, which hook to the sling-bind.
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There is a gromet on it large enough to go over the yard
arm ; also a thimble, round which the lizard isspliced. Reeve
the yard-rope through the sheave in the top-gallant mast-
head from forward aft, overhaul the end down on deck abaft
the top, or through the lubber’s hole, and take it through a
leading block ; hook the sister-hooks to the sling-band, put
the gromet over the yard-arm, and reeve the lizard throngh
the upper strap on the quarter of the yard, and hitch it to the
slings. Man the yard-rope; send men aloft to receive the
yard : one man on the topmast cross-trees to put on the upper
lift and brace, one on the topmast rigging to put on the lower
lift and brace, one on the topmast cap te pass the parral lash-
ing, and a man on the topsail yard to bear the yard clear.
The lifts and braces having been sent aloft and rove, sway the
yard aloft, and when the upper yard-arm is clear of the cross-
trees, avast swaying ; the man there takes off the gromet and
rigs the upper yard-arm ; sway higher, and when the slings
are a little above the topmast cap, avast swaying; rig the
lower yard-arm, and take a turn with the parral lashing. Man
the lower lift, tend the upper one, the braces and lizard. At
the command “ sway across,” the man on the cap lets go the
lizard, the lower lift ispulled up, and the yard crossed.
Square it by the lifts and braces, and finish securing the par-
ral. Haul up the yard-rope, and coil it away in the top.

The fore top-gallant brace is rove through a block secured
to the forward shrouds of the main topmast rigging, ncar the
eye seizing, and down through a leading block in the main
fife-rail.  The main leads to the mizen topmast rigging in the
same manner, and the mizen to the main again.

Instead of double braces for large ships, it is better to
splice a block in the lower end and reeve a whip.

[Harbor Routine, p. 27.]

3

Questrons—Why are the quarter blocks double ?
Sketch the yard and rigging.

Sketch a parral.

Recapitulate the order in which the yard is rigged.
How many sheaves has a top-gallant yard ?

Why is it handier for the quarter blocks to Aoo 2
What is a “ lizard,” and its use ?

What is a “snorter,” and its use ?
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Formerly “jack blocks” were used in sending up and down
the yards ; what were they, and how used?

What is a ¢ tripping line 7

Where are the top-gallant and royal yards kept when
down ? ”

ANswER—The fore and mizen top-gallant yards on the
port side, the main on the starboard side, in the lower rig-
ging ; the fore and mizen royal yards on the starboard side,
the main on the port side, also in the rigging.

Are “jaws” ever put on top-gallant yards?

AnswER—Very much used; they keep the yards steady
when the ship is rolling, but are in the way when sending the
yards up and down.

How are th= yards hoisted when setting the sails?

AnswER—By the halliards. The yard-rope having been
hauled up and coiled away in the top, the upper block of a
luff tackle is toggled to it at the cross-trees, the lower block
is hooked to a bolt in the top, and the fall sent through the
lubber’s hole on deck; this is called the halliards. If more
purchase is wanted, as it is in large ships, a single block is put
on the yard rope, and a runner rove through it; one end of
the runner is hooked in the top, the other has a thimble in it,
to which the double block of the luff is hooked.

Sketch ¢ halliards” fitted as above.

How is the top-gallant yard ¢f the School Ship rigged and
sent up ?

Give the analogy between ¢trusses” and ¢ parrals;”
“glings,” “tyes,” “yard-ropes” and * halliards.”

How is a top-gallant yard sent down ?

Answer—Take off the halliards and send the yard-rope
dowa on deck; overhaul a little of it, and stop it out on the
opposite side to that on which the yard is coming down; this
is done by reeving the lizard through the thimble of the
quarter strap and hitching it; bend the ¢ripping line to the
snorter, and send it down on deck forward of the topsail and
lower yards, and take it through a leading block. Sway up
on the yard-rope, pull up on the lift on the side on which the
yard-rope is stopped out and let go the other one, and haul
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down on the tripping line; at the same time letting go the
parral. Lower away; the tripping line and snorter will pull
off the lower lift and brace, and the upper one will slip off as
the yard is lowered. When the yard is down, stop in the
lifts and braces.- [Harbor Routine, p. 28.]

The braces must be tended at the command to “sway.”

If the running gear had been previously rove, it must, of
course, be unrove.

[The commands for performing the evolution will be
found in the “ Harbor Routine.]

Zow are the yards secured in the rigging ?

Are the yards sent up before or abaft the lower and top-
gail yards?

How are the lifts and braces stopped in ?

What is meant by  tending ” a brace ?

TO RIG AND CROSS A ROYAL YARD.

The sling band is the same as on a top-gallant yard; the
parral also; the quarter blocks are single.  Put on 2 quarter
strap for the lizard ; and on the yard-arm: the Jackstay
[though it is now generally of iron,] and Joot-ropes, and
splice the head-caring strap to the eye of the latter; the
brace and Zift as on a top-gallant yard, and lastly the snorter.

The lifts reeve through the thimbles in the royal rigging,
and lead into the tops. The fore royal braces lead to the
main top-gallant mast-head ; the main to the mizen top-gallant
mast-head, and the mizen to the main topmast cross-trees.

The yard is sent up and down like a top-gallant yard, and
is placed in the rigging on the opposite sides. In rigging it
aloft, one man stands on the jack, another on the cross-trees,

QuEsTIONS—Why are the quarter blocks single?

How are the yards hoisted when the sails are set ?

ANSWER—By the halliards. The yard rope leads down
abaft, and the double block of a small luff is hooked to a
strap on it some distance up, and the lower block to a bolt in
the waterways. The fall is taken through a leader.
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Sometimes a single block is togeled to the yard rope, well
up, the end of the yard rope rove through a block in the
water-ways, and then through the block on the yard-rope.

In small vessels, the yard-rope is generally shifted to wind-
ward in fresh winds.

The halliards are taken off when about to send the yard
down.

Sketch halliards fitted as above

‘What are ¢ checking”” lines?




CHAPTER XI.
RIGGING SI1P.
TO GET ON BOARD, SHIP AND RIG A SPANKER BOOM.

The spanker boom is hoisted in with the yard and stay
tackle and launched aft over the taffrail. To rig it: Put
over the outer end the foot-ropes ; these are fitted with a cut
splice; the inner ends are set up to the boom, with a rose
lashing inside the taffrail. Next the guys and sheets, which
are fitted in one; the standing part goes over the end of the
boow, as the guy, and it is then rove alternately through a
double block at the quarter, and a single block on the boom,
as the sheet.

The topping-lifts are rove through cheek blocks at the
mizen mast head, one on either side, and hook to a bend
round the boom ; in the lower end a double block is turned,
through which, and a single block at the foot of the mizen
mast, a fall is rove.

Sometimes there is but one topping-lift, in which case it is
rove through a sheave in the gaff, through a block at the top-
mast head, down on deck.

QuesTioNs—How is the inner end of the boom secured?
What are the guys and sheets for? the topping lifts ?
Show by a sketch how the boom appears when rigged.

TO RIG A GAFF.

The vangs are fitted with a cuckold’s neck, or clove hitch,
near the end of the gaff, and have a single block in their
ends, through which, and another at the quarter, a whip is
rove. There is one on either side.

The outer peak halliard block is put on the gaff one-
third of its length from the outer end, the inner one two-
thirds; the straps of these are fitted around the gaffs gromet
fashion, or with lashing eyes. They are kept in their places
by cleats. The double block for the peak halliards is strapped
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to a bolt in the after part of the mizen cap; the halliards
are rove up through this, in through the blocks on the gaff,
the inner one first, and the standing part secured to the block
at the cap, the fall leading on deck.

The upper block of the throat halliards is secured under
the top and the lower block is hooked to an eye-bolt in the
gaff on the jaws; the straps of these blocks are leathered.

Seize two pair of small span-blocks on the gaff for the
peak brails, as the luchline blocks of a course, so that the
after leech of the sail may be hauled up taut along the gaff;
two triple blocks are strapped, one on each side, to the eye-
bolts under the jaws of the gaff for the throat brails and for
leaders to the peak brails.

Fit a small double block, for the ensign halliards, to an
eye-bolt driven in the end of the gaff.

Fit the jaw-rope with its rollers to the gaff.

Having rove the throat and peak halliards, hoist up the
gaff a sufficient height to secure the jaws to the trysail mast
by the jaw-rope; reeve the ensign halliards, Loist up the
gaff to its place and steady it by the vangs.

Gaffs for the fore and main trysails are rigged in the same
manner.

QuEesTioNs— What are the vangs, and their use?

What are the throat and peak halliards, and their use ?

Sketch a gaff, showing the rigging.

How is the gaff of the School Ship rigged?

Gafls are now usually suspended by spans; how are they
fitted, and how is the gaff sent up and down when suspended
in this way ?

What is the jaw-rope?

Name the parts of a gaff.

In a schooner the standing part of the peak halliards
should be nside, can you say why?

LOWER BOOMS.

The lower, or swinging booms, have goose-necks fitted on
one end, which hook to the foremost part of the fore chains
to iron straps. They are towed alongside and gotten in their
places with a burton {rom the foremost shroud and another
on the after backstay.
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The rigging is hooked to an iron band, one-third the dis-
tance in from fhe outer end.

The topping-lift is hooked to this band and rove through a
clump block at the lower cap, (or through a block seized to
the fore shrouds, well up,) down on deck. A ZLzard is spliced
around a thimole on the topping lift to use when gotting the
boom out.

The forward guy is double; the standing part is made fast
to the spritsail gaft, rove through a single block on the boom,
through another on the spritsail gaff, through one at the bow-
sprit cap, in on the fore castle.

The after guy is also double ; the standing part is hooked
to a bolt in the side, rove through the block on the boom,
back through a sheave in the ship’s side.

Jacob’s ladders and pendants are also fitted for the men to
get in and out of the boats, and for the boats to ride by.

To get the lower boom out : Carry the lizard out to the
yard-arm and secure it; man the topping lift and forward
guy, top up and haul forward the guy, slacking the after one.
Trice the boom by the fore yard.

[Harbor Routine, page 21.]

QuEsTIONs—What is the lower boom used for at sea, and
in port ?

In what other way is the topping lift fitted ?

What is the use of the lizard ?

How are the pendants fitted ?

How is the boom gotten alongside ?

What is done with it when the lower studding sail is not
set at sea ? :

STUDDING SAIL BOOMS.

The rigging of a topmast studding sail boom consists of a
single block for the lower studding sail halliards, another for
the topmast studding sail tack, a brace and a topping lift. The
blocks are strapped around the end of the boom and are kept
in place with g,bolt running through their straps and the boom ;
the brace goes with an eye over the boom end, and leads
through a block at the main rigging, or has a single block
spliced in its end, through which a whip is rove.

The topping litt leads through the span fiddle block at the
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topmast head, down on deck. The length of the boom is
half that of the lower yard.

A whip is hooked to the inner end of the boom to trice it
up with.

A top gallant studding sail boom has only one block at the
outer end for the tack : no brace or topping lift.

The tricing line is single.

To send a studding sail boom aloft: Overhaul down the
fore clew-jiggers, (the upper blocks being made fast under
the tops at the boom jigger holes,) cross them, and bend on
to the inner ends of the topmast studding sail booms. Bend
the topmast studding sail halliards on the outer ends about
eight or ten feet from those ends. Trice up, and the booms
will lie along the lower yards: and if the points are outside
of the outer irons a pull on the clew rs will bring them
in, whilst a pull on the halliards will Jand them on the inner
irons, upon which they may be rigged out. When the booms
are in place, clamp the irons and secure the heels.

These booms are triced up by a tricing line; the inner
irons being first unclamped. :

Send the ends of the topsail buntlines down before all and
beund them to the heel lashings of the top gallant studding
sail booms. Mark these booms in the middle with a notch
or copper nail. Splice a small piece of rope into the jack-
stay on the topsail yard, half the length of the hoom from
the yard-arm iron. Trice up and pass the end of the rope
round the boom ; haul it out, and lower until the mark is at
the place where the rope is made fast. Take a turn with the
rope over the yard, lower the buntline and the boom will
pivot horizontal, and may be entered in the iron without
trouble.

These booms may also be sent up by slinging them with
spans and using' jiggers on the lifts.

Boows are rigged out and in by jiggers, and sccured by
Heel lashings.

QuEsTIONS—Zow are the studding-sail booms secured on
the yards, and how rigged out and in?

How are the booms sent up and down in the Practice
Ship ?

Name all the studding sail booms and tell their use.

In what other way may the booms be sent up ?
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BLACKING DOWN.

When the rigging is in its place advantage is taken of a
warm day to rub it down with a mixture of two parts of vege-
table to one of mineral tar. The thinner, or rather the
hotter it is the better.

Thin tar, lamp-black, hot salt water, whiskey, and a little
litharge is generally used.

The top gallant masts should be sent down, leaving the rig-
ging aloft—the,men who ride down and black the topmast
stays, can black the top gallant and royal stays at the same
time—or the men at the mast-heads can baul them over,
black them, and pay them over when done.

Previous to blacking down, the awnings should be furled,
(if set,) hammock cloths hauled over, decks sanded, and pain
work protected with old canvas.

[See « Harbor Routine,” page 20.]

TO SHIP AND UNSHIP A RUDDER.

Hang the rudder to a scow, and bring it under the stern.
Bore a hole through the beam over the rudder-case, drive an
eye-polt up through it and fit a washer and forelock ; hook a
top block to this bolt, and reeve a top pendant through it,
through the rudder-case, and hitch it to the tiller hole. Clap
a deck tackle on the other end of the pendant ; have heel-
ropes leading forward on each side, after being rove through
their respective holes in the rudder. Man the deck tackle
and hoist away. When the rudder is high enough, guy it
fair with the heel-ropes, see the pintles fair for entering the
gudgeons, lower away and fit in the wood-lock. Come up the
pendant and unreeve the heel-ropes; take the bolt from the
xudder-head, (if used,) also the one from the beam. Ship the
tller and reeve the wheel ropes.  Stop the Rudder chains up
under the quarter, and put the Relicving Tackles in place,
Some rudders weigh as much as ten tons; in handling them
the bolts overhead should be clinched, or fitted as above.

When a ship is ashore, or when shipping the spar tiller at
sea, the rudder-chocks should be driven in.

Lo unship the rudder :- Reeve the pendant as before; if
the rudder is very heavy double it. Put a buoy and a buoy-
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rope on the rudder from the outside. Lash the spanker boom
down ; put a tackle on it from the mizen mast-head for a pre-
venter lift and pull it and the topping lifts taut; lead a haw-
ser through a block at the mizen mast heed, through another
on the boom at the lifts, and put a running eye on the end,
with a slip stop rope on the eye.

Lift the rudder, taking out the wood-lock, fish the heel of
the rudder with the hawser, and when it has caught below
the lower pintle, heave the heel up, lowering the head, until
both are nearly awash. Place the boats on each side of the
rudder, lash spars acr: their gunwales, chock the spars up
from the keelsons and thwarts, and hang the rudder to them
by slip fastenings, remembering that the head is considerably
the heaviest part.

If it has to be sent into very shoal water, put in on a raft
of casks.

QuEsTioNs—Will a rudder float ?

‘What is a rudder-case ?

What is a washer and forelock ?

What is the tiller and its use ?

‘What are rudder-chocks ? .

‘What are the pintles and gudgeons?

‘What is the wood-lock ?

‘What are the rudder chains and their use?

How are the wheel-ropes rove ?

ANswER—The standing part is clinched, or hitched, to a
bolt in the side, abreast the tiller-head ; rove through the
block on the tiller-head, back through a block hooked near
the standing part, and led over rollers to the p7pe under the
wheel, up through the pipe, and three and a-halt turns taken
round the barrel of the wheel ; an eye in the end, which is
put over a staple and a toggle put in.

Sometimes both wheel-ropes are in one, in which case the
rope is middled and seized to a staple on the barrel of the
wheel and the ends rove as before

In reeving wheel ropes, the tiller should be exactly amid-
ships so that an equal quantity is taken up on each side.

What is used for wheel-ropes ?

AnsweR—In Men-of-War, Ilide Rope. In steamers, iron
rods and chain.

Why is iron always used in River Steamers ?
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ANSWER—One reason is, that in case of fire the boat is
generally run ashore, and if the wheel-ropes were of rope,
and were burnt, the boat would be unmanageable.

What angle is allowed the rudder either way?

ANswER—LFrom 85 to 40 degrees is considered enough.

What are the Relieving Tackles ?

"ANSWER—In ease of parting the wheel-ropes, the reliev-
ing tackles are hooked, and the ship steered by them until
new wheel-ropes can be rove.

They are simply luffs; the double blocks are kept hooked
to a bolt in the side, near the blocks for the wheel ropes, the
falls kept clear and the single blocks ready for hooking to a
bolt or strap on the tiller head. When used, the single
blocks are hooked and the falls manned.

1f the tiller is carried away, how is the ship steered ?

ANsWER—DBy luffs, clapped on the rudder-chaing until the
spare tiller is shipped. Some vessels have a permanent tiller
on the after part of the rudder, for use in this case: When
the tiller is abaft, or when a yoke is used, what was
becomes port, and the reverse.

Show by a sketch how wheel-ropes are rove.

Describe the steering-gear of this ship, or the ship last
gerved in.

What is a Yoke?

If the Wheel- Ropes are tao slack, haw are they set up ?

starboard




CHAPTER XII.
RIGGING SHIP.
RUNNING RIGGING.

The jib is seized to the hanks on the jib stay, or is laced
to the stay; (the lacing being passed against the lay of the
stay;) the luff is kept down by the tack, the sail is hoisted
by the halliards, haul aft by the sheets, hauled down by the
down-haul, and brailed up by the brails.

The hanks, if used, are put on the jib stay before it is rove
through the sheave-hole in the jib-boom; the tack is a small
piece of rope spliced into- the cringle at the foot of the luff
of the sail, and is rove through a thimble dogged on the stay
close down to the boom and through the ecringle alternately
until turns enough are taken. The standing part of the Aal-
liards is made fast at the collar of the jib stay, rove through
a block on the head of the sail, up through a block under
the fore topmast trestle-trees, and down on deck on the star-
board side. The sheets are double whips, with pendants,
which are made with an eye in the bight that is connected
with the clew by a strap and toggle. The down-haul is bent
to the head of the sail, rove through the hanks about one
third down, through a block at the jib-boom end, in on the
fore castle. The brails are bent to the leach of the sail, rove
through blocks on the luff, through blocks at the jib-boom
end, in on the fore castle.

The flying-jib is bent to hanks, and has tack, halliards,
sheets and down-haul. The halliards are single and lead
through a block at the fore top-gallant mast head. The sheets
are also single and lead through thimbles on the spritsail gafls,
in on deck. The down-hawl leads through a block at the fly-
ing-jib-boom end.

The fore-topmast staysail is bent to han/ks on the spring
stay. The tack is secured as for the jibs; the halliards rove
as jib halliards, but head down on the port side; the sheets
ave also similar; the down-haul is bent on as for the jib, is
rove through a block at the bowsprit end, in on deck.




The fore storm staysail is fitted with gromets, or beckets, to
a stay of its own, which either toggle
the forestay, or is lashed around the foremast head with lash-
ing eyes, and leads through a bull’s eye strapped on the bow-
sprit; the stay is set up to its own part. It is sent down in
fine weather.

Thewtack is secured to the strap of the bull’s eye; the Zal-
liards are simply a luff tackle; the double block being hook-
ed to a strap round the mast-head, and the single one to the
sail. The sheets are luff tackles with the hooks well moused.
The down-haul is bent and rove as the others, and leads
through a block on the bowsprit, in on deck.

The other staysails are the main ; the main topmasts ; the
middle ; the main top-gallant; the mizen, and the mizen top-
mast. They are fitted on the spring stays, or on stays of their
own, with hanks, and have tacks, halliards, sheets, down-hauls
and brails, but are not much used.

The courses are bent to the yards with Lead earings and
robands. The head earing is spliced into the cringle; two
turns are taken through the head earing strop on the yard
and the cringle, and the rest expended round the yard and
through the cringle. The robands are secured to the Jjackstay.

The sail is set with the tacks, sheets and bow-lines. A piece
of iron, called the spectacle is put in the clew, and to this the
tack and sheet blocks, shackle and the clew-garnet blocks are
seized.

The fore-tack: standing part over the bumpkin, with a
running eye, through the block at the clew of the sail, down
through a block strapped on the bumpkin, in through a hole
in the bows on the fore castle.

The main tack : standing part hooked to a bolt in the
gangway, through the block at Yhe clew of the sail, down
through a block Looked near the standing part.

The fore sheet: standing part hooked to a bolt in the
side of the ship abaft the fore channels, through the block in
the clew of the sail, and down through a sheave in the side.

The main sheet : is rove in a corresponding manner.

The fore bow-line : standing part has an eye to slip over
th> toggle in the bow-line bridle, leads through a block on
the fore stay collar, in on deck.

The main bow-line: is a whip and runner. One end of

s through the collar of
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the runner is secured near the foot of the foremast after be-
ing rove through a thimble in the bow-line bridle—in the
other end is a single block through which a whip is rove. To
unreeve the main bow-line let go the standing part of the
runner.

The courses are taken with clew-garnets, buntlines, leechlines
and clew-jiggers. .

The fore clew garnels: standing part secured to a strap at
the quarter of the yard (or to the yard) through the secret
block in the clew of the sail, up through the clew garnet
block on the yard down on deck.

Main clew garnets : are rove as the fore.

The fore buntlines are rove through double blocks under the
forward part of the fore top, down forward of the sail and
toggle to the foot. The hauling parts lead through blocks at
the fore fiferail. There are two on each side.

Muin buntlines: the ends are rove through a shoe block
and then through a double block under the forward part of
the main top, from forward aft, and go down forward of the
sail and togele to the foot. In the other sheave of the shoe
block another rope is rove; the standing part of which is
made fast at the foot of the main stay and the hauling part
leads through a block at the same place.

Fore and main leechlines : there are two forward and two
after leechlines on each side. They are rove through blocks
under the forward or after side of the tops, through the blocks
seized to the jackstays and are clinched to the cringles. The
blocks are so placed on the yards that when the sail is hauled
up the leach of the sail is hauled taut along the yard from
the yard arm.

The slablines are bent to the middle of a span at the foot
of the sail and lead up abaft through a block at the slings of
the yard down on deck. Their principal use is to lift the
foot of the sails, the foresail particularly, in light airs or
calms.

The clew-jiggers are the same as those for the topsail, and
only used in port. .

The courses are reefed by means of the reef pendants, ‘reef
earings and reef points.

The reef pendants are rove through blocks at the yard
arms and are clinched to the cringles in the leach of the
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sail; in the other end is spliced.a thimble to which the clew-
Jiggers are hooked when about to haul out for reefing. When
not in use the pendants are stopped along the yards to the
Jjackstays. :

The reef earings are spliced into the cringles in the leach
of the sail; when reefing take two turns over a hook on the
yard-arm, and through the eringle and expend the end over
the yard and threugh the cringle from forward,®ft ; hitch the
end to the lift.

The recf points are put through the eyelet holes in the sail,
from aft forward, and a line is run abaft through the bights,
both legs are forward, and in reefing are hitched around the
Jackstay. The sail hangs in a bight abaft the yard.

Sometimes but one point is used. ;

The topsails are bent to the yards as the courses were ;
head-earings and robands passed in the same manner.

The sail is set by the halliards, sheets and bowlines.

The halliards have been deseribed.

The sheets: standing part clinched with an inside clinch to
the yard-arm, through the block in the clew of the sail,
through the sheave in the yard, in through the quarter blocks,
and down on deck through the topsail sheet bitts. The mizen
topsail sheets are single and are hooked with sister hooks to
the clew of" the sail and lead as before.

The fore top bowlines are toggled to the bowline bridles
and lead through blocks at the bowsprit'cap, in on deck.

The main top bowlines lead through blocks under the fore
top, down on deck.

“'he mizen top bowlines lead through blocks' seized to the
after main swifters, down on deck.

The topsails are taken in with clew-lines, buntlines and clew-
Jiggers ; the halliards being lowered.

The clew-lines : standing part hitched to the yard, or around
the strap of the quarter block, through the block in the clew
of the sail, up through the forward sheave in the quarter
block, down on deck. They are sometimes rove single, and
have a single block spliced in the end through which a whip
is rove.

The buntlines are toggled to the foot of the sails, rove
through the spazs, through blocks, or cheeks, at the topmast
heads, and down on deck. The object of the span is to girt
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the foot of the sail amidships when the yard is down and
buntlines hauled up. Not used in port.

The clew-jiggers are gun tackle whips; the lower blocks
strapped with a long leg which hooks to the clew of the sail ;
the upper blocks are hooked at the topmast heads. They are
put on forward of the sails and are only used in port; are
unhooked at sea. The halliards have been described.

The topsdils are reefed by means of the reef tackle, earings
and reef-points.

The reef tackle: a pendant is rove through the sheave in
the yard and clinched to the cringle; the inner end has a
thimble in the end to which a luff or burton is hooked, the
double block being hooked to the topmast cap and the fall
leading on deck; or, the standing part is clinched to the neck
of the boom iron, rove throwgh a block at the cringle, up
through the sheave in the yard, through the upper sheave in
the sister block in the topmast rigging, down on deck.

The recf earings are spliced into the cringles, and are
passed as explained in “Harbor Routine,” page 55. The
close reef earing should be passed from aft forward, and the
after reef points hauled well up to bring the sail on the after
part of the yard. This rule is not, however, universally fol-
lowed.

Tnstead of splicing the earings into the cringles, it is bet-
ter to work an eyelet-hole below the cringle and splice the
earing in it. In this way the cringles are gotten well up on

the yard.

The reef points are put through the eyelet-holes and
stitched. The after legs are longest.

The top gallant sails are bent to the yards as the topsails
and courses are.

The sail is set by the halliards, sheets and bowlines.

The halliards have been described.

The sheets: are single ; hooked with sister hooks to the

clew of the sail, rove through the sheave in the yard, in |

turough the after sheave in the quarter blocks, down on deck.
The fore top gallant bowlines lead through blocks on the
jib-boom end, in on deck.
The main top gallant bowlines lead through sheaves in the
after part of the fore topmast cross-trees, down on deck.

N P T NSy
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The mizen top gallant bowlines lead. through blocks at the
main cap.

The top gallant sails are taken in with clew-lines and buni-
lines ; the halliards being lowered.

The clew-lines are bent to the clews, rove through the for-
ward sheave in the quarter blocks, down on deck.

The buntlines are spliced around a thimble travelling on a
span at the foot of the sail, lead up through blocks at the top
gallant mast-head, down on deck.

The top gallant sails have sometimes a reef band,-but are
almost never reefed.

The royals are bent as the top gallant sails. They are set
by the halliards, sheets and bowlines.

The halliards have begn described.

The sheets are bent to the clews, lead through the sheaves
in the yard, through the after sheave in the quarter blocks,
down on deck. =

The fore royal bow Zines are rove through blocks at the fly-
ing jib-boom end, in on the fore castle.

The main royal bowlines lead through chocks at the fore
topmast head, down on deck.

The mizen royal bowlines lead in like manner to the main
topmast head.

All bowlines are toggled to the bridles.

The royals are taken in by clewlines ; the halliards being
lowered, the clewlines are bent to the clews, lead through the
quarter blocks, down on deck.

Skysails and moonsatls are set above royals, but are seldom
used in men-of-war.

The spanker is bent to the hoops on the trysail mast; lead
to the gaff, or bend to hoops on it; and confined to it by the
throat and peak earings; the luff is kept down by the tack.
The throat earing is generally called the nock earing.

The nock earing is either passed through an eye-bolt in the
jaws of the gaff, or is bolted there. The peak earing is
passed over a cleat on the gaff end, and then through the
cringle, and round the gaff. If the sail brails in along the
gaff, which is now generally the case, there is no peak ear-
ing. The tack is a small jigger hooked to a strap around the
goose-neck.

Trysail masts are now usually dispensed with. The luff
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of the spanker has iron toggles in it, which travel up and
down an iron groove fitted to the lower muast, and the gaff is
not lowered to bend or unbend the sail. It has no jaws, but
is hooked to an iron band.

The spanker is reefed with lashings through the cringles,
and reef-points knotted on the foot-rope.

The spanker is set by the outhaul.

Spanker outhaul : standing part clinched around the hoom
end, through the block in the clew of the sail, through a
sheave in the boom, in on the poop.

If the sail travels on the gaff, there is a peak outhaul
which hooks with sister hooks to the head earing cringle,
reeves through a sheave in the gaff end, through a block un-
der the mizen top, down on deck.

The spanker is taken in with the draifs, or, if it comes in
along the gaff with brails, downhaul and clew-rope.

The peals brails are middled, seized to the leach rope, and
rove through the blocks on the gaff, through blocks at the
jaws, down on deck ; one on each side. -

The throat brails are middled, seized to the leach of the
sail, rove through blocks at the jaws, down on deck; one on
each side.

The middle brails are seized as before, and rove through
blocks on the luff of the sail ; one on each side.

The foot brails are rove in the same manner. All brails
are so seized on as to bring the leach taut in along gaff, up to
the jaws, and in to the mast.

The downhaul is hooked, or bent to the head of the sail,
rove through a few hoops, through a block at the jaws, down
on deck.

Tha clew-rope is bent to the clew, leads through a block at
the jaws, down on deck. :

Gaffs are also fitted with cheeks instead of blocks, and
sheaves are sometimes cut in the jaws for the brails.

The main trysail is bent and reefed as a spanker, and al-
most invariably i8 fitted to run in along the gaff.

The sail is set with the pea’: outhaul and the sheet, which
is a luff; the double block hooked to the clew, and the single
one to a Wolt in the deck. The sail is taken in as a spanker,
with gear rove in similar manner,
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Fore trysails are bent, set and taken in as the main ; they
are generally dispensed with now-a-days.

It must he abserved that if the trysails and spanker are
fitted to brail in along the gaff to the mast, that the peak hal-
liards must be dispensed with and the gaffs hung with spans.

The fore storm staysail, fore topmast staysail, jib and flying
jib are called the head sails. :

The head sails, staysails, trysails and spanker are called
Jore and aft sails.

The courses, topsails, top-gallant sails, royals, skysails and
moonsails are called square sails. A ship, by the wind, with
the head sails, square sails and spanker set, is said to be un-
der all plain sails.

The sails not yet mentioned are the steering sails, or stud-
ding sails, as now generally written.

The lower studding sail. The outer half of the head of
the sail is bent or laced to a yard. The earings are passed
through holes in the yard for the outer turns, and then round
the yard and through the cringle ; the roping is kept up next
the yard.

All studding sails are bent in the same manner. The top-
mast and top-gallant studding sail yards are the length of the
head of the sail.

The lower studding sail s set by the outer halliards, the
iner halliards, the sheets, and the outhaul.

The outer halliards are bent to the yard with a studding
spil bend, lead up before the topmast studding sail boom,
through the block on the boom end, through the fiddle block
at the topmast head, down on deck.

The inner halliards are light gun tackle whips; the upper
block at the fore top-rim, the lower one hooked to the inner
head cringle. The fore clew-jiggers are frequently used for
the purpose.

The sheets are middled and seized to the inner clew. When
the sail is set, one end is rove through a thimble strapped on
the lower boom, to trim down the-sail with; the other is led
over the hammock netting for use in taking the sail ifi.

The outhaul is bent to the outer clew, rove through a block
on the outer end of the boom, and aft through a sheave in
the side, in the gangway.

The sail is set from the deck, and after being cut adrift, a
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strap is put round the body of the sail and the yard, and a
toggle put throngh. A tripping line is bent to the toggle
[called a squilee,] and led on deck. The squilgee is hauled
out when the sail is half way up:

The lower studding sail is taken in with the clew-line and
sheet.

The clew-line is bent to the outer clew, led through a block
at the inner end of the yard, through a bloek at the top-rim,
down on deck. It isabaft the sail and fore yard.

The sheet as before described.

The lower studding sail frequently -has a reef-band in it
running from the inner clew to a certain distance above the
outer clew, or tack ; to use in case the lower booms are topped
very high up. It isseldom used.

The studding sail gear of the fore yard is gathered up to
its quarters on each side by whips called gear tricing lines.
The bights are stopped snug along the yard, and the ends taut
up and down the fore rigging.

The fore topmast studding sails are bend to the yards with
earings and lactngs [or spun yarn]. The sail is set by the
halliards, taek, and short sheet,

The halliards are bent to the yard, led up forward of the
topsail yard, through the jewel blocks at the topsail yard-arms,
through the span blocks at the topmast cap, down on deck.

The tack is bent to the outer elew, rove through a block at
the boom end, and aft through a block on the forward main
snifter.

The short sheet is bent to the inner_clew of the sail, and
when the sail is set, is rove through a thimble on the fore
yard and into the top. Its use is to trim down the sail.

The sail is taken in with the downhaul and long sheet.

The downhaul is bent to the outer yard-arm, and leads
through a cringle in the leach of the sail, through a block
seized to the outer clew (or tack), down on deck, forward of
the fore yard.

The long sheet leads from the inner clew down on deck. Tt
is in ene with the short sheet.  After the sail is set, the tack
and long sheet have to be hauled up and sent down forward
of the fore yard.

Main topmast studding sails have the same gear as the
fore, but are not much used.
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Topmast st diiig ‘shils Have o rdéf Band to “take’ ii’a )‘éfef
when set with rcefed topsails. They are set’ f'6 ‘(35 ‘deg
eithier ustng’d sguilgee as for the Iower “studding” satl] T are
secured with two yarn stops, which are cut.in succcs%loh 5% "h
man on’ the'lower yard as’the sail ‘goes vt tHe “brate [b]ofik
The outer stop i taken round th hall 1a1ds an(i yar to kceg
the Tatter up and down 4s it goes o &7 o

The top-gallant stidding salls afd Bont ad the' t({p
TPhicy aré Set by Aalliards, iacks and shasAo & Vas -

The halliards are bent to the yards, lead up, forward of tﬁ%a

top-gallant yard, through the “jewél” blocks, throurrh span
blocks at thc top: ga‘l(mt mast-head, down on detk. ;

The tack isbent to the outer cléw, leads throﬁﬂl a, Bl'
the boom u;d down to'the after 'rim of the 16p”? 13

The sheet s bent to the innér clew md lmd,s mto the
where it 1§ trirmmed down.

They aré ‘taken ‘in by the sheets afid & zppmj Binds.

The Ju(tc, as just described.

TRe tripping lines are bent to the ¥ mner y'n‘d arm ends dnd
lead inte the'top.
They are set from the tops, being kept™dp ‘dfid diwh the!

forward topmast swifter.

No.studding sails-are set on: the: mizen mast; and igenerally
only top- m]lmt studding sails on the main mast.

In makiag:up ai lower studding shilysheats;are: fuxled iin
the sailo - The onter hallidrds and: “other: gehrfiriced d1p; : t

Thé topmaststudding sail halliavds ave: hmhe& to the c{efw=
of the topsail when! the: sail/is in. s

The tack and beom-hrace are tut’ed np, :md ﬁhe downhanl
and sheets rolled up in the sail. borinto

- The halliards and tacks- of  thex top: gaiﬂzn*@ Btmdding

¢

are generally kept bent. yia doss 1o 2oy
When about to send down the fop ‘Lllant ynrds, the jew‘el
blocks must be taken off the yard-arms 20196 boitt

Royal studding sails have the gear, and are set an&tak‘en

in as the top-gallant. They are ouly used in large ships, andt
not always in them.

QuesTroNs—If the jib is laced, why is the lacing passed
against the lay of the stay ?

Of what use are the jib-brails, and what is the objection te
them ?




In bending sails, what are the outer turns taken with the
head earings for?

What is the differcnce in reefing a course and reefing a
topsail ?

How is the running rigging of the Practice Ship rove?

Sketch a flying-jib; a jib; a fore topmast staysail; a fore
storm staysail; a course ; a topsail ; a top-gallant sail ; a royal;
a spanker; a frysail ; a lower studding sail; a topmast stud-
ding sail and a top-gallant studding sail, and show the gear of

§ each.
! What are trysails also called 7
ANsWER—Spencers. 3
| Name all the sails of a ship ; a barque ; a brig; an herma-
i phrodite brig; a brigantine, and a schouner.
it What is a jib topsail? a jib-of-jib? a gaff topsail? a ring-
! tail ? a save-all ? a spritsail ? a spritsail topeail 7 a driver ?
| What is the objection to fitting the royal sheets with
i hooks ?
I What are called the ¢ light sails ?” "
Topsails are sometimes rcefed from the deek ; can you ex- |
plain how it is done ?

j HOISTING IN SPARE SPARS AND BTOWING BOOMS.
{

The spare spars are hoisted on with the yard and stay
tackles ; the yards being secured as in hoisting in boats. Top- L
masts of large vessels weigh as much as three tons. In hoist-
ing in, if the fore ends take the fore rigging,a pull on the
main brace will clear them. Sometimes the yard tackles are
crossed.

Spare topsail yards, top-gallant yards, &e., are stowed in
cranes on each side of the main ehains. Topmasts, studding
sail booms, &c., amidships, The spare jib-boom is sometimes
| carried across the stern.

i To stow the booms. On the starboard side——the spare main
topmast, head forward ; the mast fishes; half yard (main) and

| main topmast studding sail booms. On the port side—the

fore topmast, head forward ; top-gallant mast; mast fishes;

{ half yard; (fore) studding sail boom and flying jib boom. |
{ Most of the small spars are stowed amidships between the \
boats.
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The booms are lashed to span shackles in the deck for the
purpose.

The secret of stowing the booms properly is to be able to
get any spar required, without breaking out all the ofhers.

QuEsTIONS— What are “ gallowses ?”

What are ¢ eranes ?”

THE LEAP LINE.

The hand-leads weigh from 7 to 10 pounds; drift leads
about 25 or 30 pounds; and deep sea leads from 50 to 100
pounds.

The line is marked thus: at two fathoms, two strips of
leather; at three fathoms, three strips; at five fathoms, a
white rag; at seven fathoms, a red rag; at ten fathoms, a
piece of leather with a hole in it; at thirteen, fifteen and
seventeen, as at three, five and seven ; at twenty-two knots.

The deep sea line is marked in the same way up to twenty
fathoms; then, one knot at twenty-five fathoms; three at
thirty ; one at thirty-five ; four at forty, &e.

The line is about 100 fathoms long.

QuEsTIONS—When is the hand-lead used, and when the
deep sea lead ?

What is a drift lead ?

What is a “ patent lead ?”’

Describe Stellwagen’s Lead ; also Brooke’s Sounding Ap-
paratus.

Show practically how the hand-lead is rove.

How are soundings obtained at sea ?

What is the arming of a lead ?

How is the line bent to the lead ?

THE LOG LINE.

The log-line is used to determine the rate of sailing; it is
wound up on a reel.  To mark it: allow about ten or fifteen

S|
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fathoms for stray line, and put in a white rag; then at every
forty-seven feet and six-tenths mark the line as follows, viz :
first mark, one knot; second, two knots; third, three knots;
and 5o on, putting a mark also at every half knot.

The principle of determining the rate of sailing by the log-
line is that a knot is the same part of a sea mile (6086 7-10
feet,) that half a minute is of an Lour; therefore, the length
of a knot should be 1-220 of 6086.7, or about 51 feet; but
as it is more convenient to have the knot divided into eight
parts of six feet each, a proportional reduction is necessary
in the glass.” Therefore, as 51 feet is to 48 feet, so is 30
seconds to 28.2 seconds; but as the fraction can be more
readily allowed i@ the line than in the glass, another propor-
tion is necessary, viz: as 28.2 seconds is to 28 seconds, 50 is
48 feet to 47.6 feet, or the length of a knot.

Masters, generally, however, adopt about 46 feet as the
length of a knot, as it is safer for a ship t6 be over-logged
rather than under-logged in running for land.

QuEstioNs—How is the log hove ?
When is the 14 second glass used ?
What is the log ship, and how fitted ?
Describe Massie’s Log.
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CHAPTER XIII
STOWAGE.

The stowage of a ship has reference to stability, speed, easi-
ness of motion, economy of space, and convenience of ac-
cess, and is therefore a subject of the greatest importance. In
the distribution of the disposable weights, the first thing to be
considered is the ballast. Its quantity, which is proportion-
ate to the weight of guns, masts, and other top weights, is
determined by the builder when designing the ship, whose
form and size are so arranged that she will carrythe proposed
guantity without being too much immersed. I

The purpose of ballast is to increase that quality in a ship
called stability, which enables her as much as possible to re- !
sist inelination, and to recover her upright position ; and as it
seems impossible to accomplish this without the existence of
some weight, which will counterbalance the disturbing. forces
ofi wind and water and the top hamper of the armament, the
supply of ballast is, in the first instance, stowed on the bottom
of the ship.

The weight of ballast in modern times is much less than t
formerly carried. {

Ballast is of iron in « pigs” of different weight and di-
mensions, cast with a hole in each end.

Tanks are selected from the results of measurements made
with a skeleton frame, the intervening spaces being filled in |
with battens, as they are stowed and chintzed. They are
slung for hoisting by a toggle in the man-hole; and the lid
should be put on, to exclude dirt, as soon as the tank is in
place. When the bottom (the ground tier,) is stowed, the
others follow.

The ballast is stowed differently in different ships; but the
stowage of tanks, casks, provisions, &e.,is the same in all.
The following from Totten contains all that is necessary to be
read on the subject. A few days spent in the holds and |
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spirit room while being stowed will teach the young officer
the governing rules :

TO STOW A HOLD AND SPIRIT RQOM.

“The first thing to be attended to is to prepare the hold
for the reception of the ballast, by having it thoroughly
cleansed and white-washed,and the limbers cleared ; and then
to stow the ballast.

Until within a few years it was customary to nail dunnage,
that is, strips of board on hoop-poles, athwart the skin, on
which to stow the ballast. The object of this was to allow a
free passago for the water and circulation of the air. This is
now discontinued ; the ballast is laid on the skin, affording
more room, and excluding much dirt.

Piys of iron are used as ballast by vessels of war, which
must be so placed as to promote an easy motion to the vessel.
Commence stowing them next to, and on each side of the
keelson, on the skin of the vessel, extending forward and aft,
from the greatest breadth of the beam towards the bulk-
head, an equal quantity and similarly placed on each side;
the greatest spread in winging out being athwart the great-
est breadth of beam; each succeeding row of pigs placed
close to the last; and gradually diminished in length to cor-
respond nearly to the form of the hold.

1t being necessary to place a given quantity of ballast near
the keelson and about her greatest capacity—which quantity
will be according to the model of the vessel—you will be
obliged, in a sharp-bottom, to place several tiers, one above
the other, each one winged out beyond the last in conformity
to the dead-rise; while on a flat floor the same quantity will
be contained in the spread of the first tier.

In winging and lengthening out the ballast, be careful not
to form an uneven stowage for the tanks or casks above them
—and still place it so compactly that the weight shall bear
equally in the body of the hold.

After the ballast, are stowed the water-tanks or casks. The
tanks are made to fit the form of the hold, and are placed, ac-
cording to their marks, in their proper places. When stowed,
they should form on top an even surface, and be placed com-
pactly. They are then wedged lvith slips of wood, and the
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seams caulked and pitehed, that no dirt may work down be-
tween them. .

The tanks are then filled with water, after which the riding
tier of casks are stowed above them, placed on beds, and oc-
cupy the space between the forward part of the cable-tier
and the after part of the fore-hatch; the breakage being for-
ward by the fore-hatch.

Water-casks, not only of the riding-tier, but also those that
form the ground-tier in vessels without tanks, should occupy
no more space than is absolutely necessary for their proper
stowage ; a few inches lost might probably prevent the stow-
age of a tier of provisions. ~Therefore, to econoniize in
room, the beds should in all cases be made to fit the casks,
and only high enough to allow their bilges to be free of the
tanks or ballast.

Commence stowing the riding tier amidships at the break
of the orlop deck, and stow forward to the after part of the
fore hatch, placing two beds under each cask. If the upper
surface of the tanks is uneven, the breakages must be filled
in with wood. Chime-pieces are also placed between the
heads, if the chimes do not match ; otherwise they are unne-
cessary. Stow the next row by the side of this in the same
manner, placing hanging beds between the casks, to keep the
bilges of each row free. The remaining rows are stowed as
before; and when all are stowed, level off with wood, filling
up all the breakages under and between the casks. All wood
stowed in the hold or spirit room should be previously
barked.

Then stow the provisions as compactly as possible, pork on
6ne side, and beef on the other—and fill in with wood as
before.

The space from the forward part of the main hatch, aft to
the cable-tiers, is generally sufficient for the stowage of the
dry provisions ; if not, the remainder may be disposed of in
the wings over the wet.

In the breakage at the fore hold are stored all the naval
stores, as tar, pitch, varnish, &c.—the gang-casks, and all the
moveable lumber, such as spare buoys, buckets, &e.

Previous to stowing the provision, battons should be nailed
to the beams fore and aft, in which you may stow plank,
boards, oars, shooks, &e., placing those which will be most re-

WS——
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quired in the battons over the orlop. Those in the fore hold
are reserved for the small pieces of iron, spare rammers,
sponges, gun-scrapers, ladles, &e. Under the orlop are stowed
spare gun-cariiages, trucks, lower caps, and other articles that
will not probably be required.

The orlop is that part of the deck where the cables are
stowed, immediately forward, and on each side, of the main-
mast. The cables being stowed, there is room enough for-
ward of, and within them, to stow the stream cable, hawse 78,
messenger, cat and fish hooks, pendant-taclkles, nippers &e.,
all of which should be so coilell that one or all of them may
be passed up at a moment’s notice. At anchor, it is usual to
keep one cable-tier always clear, and in the other may be
stowed all these spare articles as conveniently as possible.

If the vessel is without tanks, the casks forming the
ground-tier should be made to fit the form of the hold, and
stowed as directed for the riding-tier, with floor and hanging
beds, and chime-pieces. In all cases they should be stowed
with their bungs up, and bilges free; commencing aft, and
next to the keelson, and stowing forward.

The round shot and chain-cables are stowed in their lock-
ers under the main hateh. The grape and canister shot, gen-
crally in the wings abreast of the main hatch.

In the stowage of the spirit-room, the general direetions
given for the hold will be sufficient to govern you. If any
ballast is required there (as is sometimes the case), to pre-
serve the vessel’s trim, it is stowed first ; then the spirit casks,
above which are stowed, as compactly as possible, all other ar-
ticles, as sugar, tea, tabacco, and slop-clothing, &e.”

The sails are stowed in the sale rooms.

The Ordnance Manual contains all necessary directions for
stowing powder, shells, &e.

Beef and pork are stowed in the fore hold—beef on one
side, and pork on the other.

Beans, rice, flour, ‘butter, &e., in the main hold.

Whiskey, molasses, vinegar, raisins, candles, sugar, te
coffee, cheese, tobacco, soap, &c., in the spirit room.

Oil and paints in the paint room, which is in the eyes of
the vessel. f

Boatswain’s, gunner’s, carpenter’s, and sail-maker’s stores
in the store-room forward, in charge of the yeoman.

a,
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Slop clothing and small stores in the Pay-Master's store-
room. .

Engineer’s and Master’s stores in the store-rooms appro-
priated to those officers.

Medicines in the Dispensary.

Wood is stowed in both fore and main holds—and is used
in the spirit room to « chock ” barrels and boxes.

The sand is put in the sand locker, in the fore hold, and
the coal in'the bunkers.

Holds should be “ broken out” about once in six months,
cleansed, and white-washed

Bread is stowed in the bread rooms, which are lined with
tin, and should be washed out with whiskey to destroy
vermin.

The store rooms and holds are locked at sunset, and the
keys returned to the Executive Officer’s room. They are
taken out at daylight by the yeoman and master’s mate of
the hold.

The key of the spirit room is kept in the master’s room,
and js never taken out but by an officer.

Open lights are never allowed in any of the store rooms or
holds

The Executive Officer controls the expenditures of the
master’s, boatswain’s, gunner’s, carpenter’s and sail-maker’s
stores. The yeoman keeps the accounts.

The surgeon, pay-master and engincer regulate and keep
their own expenditures.

When an. opportunity presents, officers should examine into
the stowage, &c., of foreign men-of-war, and note the im-
provements.

QuEsTIONS—IS water generally carried in tanks or casks?

ANSWER—In tanks ; most men-of-war carry a small num-
ber of gang casks, however, to use in the launch and cutters,
when watering ship with the boats. In most sea-ports water
is sent off from the shore in water tanks, and pumped in.

What is the daily allowance, per man, of provisions and
water ?

ANswer—The allowance of provisions is fixed by act of

ongress, The daily allowance of water, per man, iz one
gallon for all purposes
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How does the Master know the position of the tanks, quan-
tity of water stowed, &ec. &e., in the ship.

ANsWER—Drafts of the hold and spirit room are furnished
him from the Navy Yard.

What causes bilge water ?

What remedies it?

Answer—Keeping a clean, dry hold. Some officers ap-
prove of letting clean water in the ship daily, and then
pumping her out dry. Many ships are provided with air
pumps, which are fitted to the pump brakes, and worked by
them for the purpose of exhausting the impure air from be-
low. A free use of windsails is recommended.

How are the holds and spirit room of the School Ship
stowed ?

How often is a ship’s draught taken ?

What method is there by which the draught of a ship, for-
ward and aft, can be taken at sea 2

ANsWER—DBy the water level. A leaden pipe bent up-
wards at both ends is let into the lower deck beams under the
planking, in a fore and aft line, as nearly amidships as the
hatches will permit, the ends are terminated with glass tubes,
which are graduated, and for greater security brought up
alongside some convenient stanchion. On the tube being
filled, the water rises to its level at each end, and the ship’s
most perfect trim marked off when she is in harbor and per-
fectly still. Any future alterations in the trim are imme-
diately denoted by the levels.

What is the use of the above ?

AnswrER—When carrying a press of sail, a ship buries
forward, and unless relieved by moving weights aft, will lose
a portion of her speed.

What is the effect on the trim by moving weights in the
different classes of vessels ?

AnswuER—The following table will convey an idea of the
effect which may be produced by moving certain weights
through different spaces. It gives the weight which it will
be necessary to move a distance of 40 feet, either aft or for-
ward, in order to produce an alteration of ome foot in the
trim of the ehip:
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Class of vessel|
and No. of| Length | Breadth [Weight to be moved a distance
guns. 1 feet. feet. of 40 feet.
1st rate, 120 | 206 " 55 112 tons.
2nd rate, 84 193 52 90 do.
4th rate, 60 | 174 44 58 do.
S5th rate, 46 | 160 41 38 do.
6th rate, 28 | 120 34 22  do.
sloop, 18

112 31 14 do.

QUESTION—What amount of ballast is usually carried ?

ANsweErR—TFixed rules have been given at different times
to determine what quantity of ballast should be used, and at
present it is much less than it was formerly, as the greater
dimensions which are now given to ships have increased their
stability, whilst the solidity of the timbers of the frame, chain
cables, iron tanks, and other heavy weights, which are now
put on board ships, increasing the weight below, and lower-
ing the centre of gravity, have still further added to the sta-
bility. The advantages in point of stability which were thus
gained have been partially lost by the recent increase in the
weight of the armament which is now borne by all men-of-
war, an increase which is not wholly balanced by the greater
quantity of shot and shell that is stowed below.

The change in the amount of ballast carried formerly and

resent may be illustrated by the British ship Caledonia,
oI" 120 guns. In 1814 she had 340 tons of iron and 60 tons
of shingle ballast ; in 1835 she carried 177 tons of iron bal-
last, no shingle ; and in 1857 the ballast of the same class of
ships varied from 100 to 230 tous.

The U. 8. frigate Constitution earried but 25 tons of bal-
last, and some men-of-war carry none.

What is shingle ballast ?

What is the meaning of “bung up and bilge free ?”

What is the weight of a  pig ?”

ANswER—They are of different sizes—are cast from 7 to
a ton, to 40 to a ton.

S——




CHAPTER XIV.
ANCHORS AND CHAINS.

Anchors are formed piecemeal: the shank, arms, and
palms, are wrought out of iron bars, hammered together into
solid masses, called “Blooms,” and then scarphed together.
Stocks are in length equal to the length of the shank. When
of iron, they are 20 per cent. the weight of the anthors, and
reeve through a hole in the shank; a curve at one end, and a
shoulder and pin in the centre, preventing them from being
easily disengaged, but also admitting of their being laid along
the shank for convenience in stowage.

Wooden Stocks are of oak, in two pieces, left sufficiently
apart in the middle to give greater binding power to the
hoops, and to admit of their being driven up when the wood
shrinks. In breadth and depth, they are at the middle 1-
12th, and at the ends 1-24th of their length.

All the chain gear pertaining to ships, excepting the Rud-
der chains, is made of wrought iron. The size is denoted by
the diameter of the bars of which the links are composed.

Chain cables are 10 lengths of 15 fathoms each; a swivel
in the middle of every other length, and one shackle to each
length. o

The length of a' Zn% is 6 diameters of its iron, and "1ts
breadth 3.6 diameters of its iron. The end- link is rather
larger.

Stay-pins, or Studs, are of cast iron.

Messenger Chain is made in open oblong links, which are
alternately long and short. It is connected by a peculiar
splicing piece.

Crane choin is made in open, oval links. Having no
Stay-pin, its strength, as compared to stayed chain, is as 7 to
9; but being more flexible, it is used for riguing, and
machinery purposes.

The Clear Hawse Shackle is made long enough to clasp
a cable link and admit of a hawser being rove through it.
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Shp Stappersand :Devil’s., Glaws .are’ sometimes used ing
stead. g o

Top Chains are generally craneyand Mast-head, Slings of
cable pattern. : di3%

A first-rate’s slip stopper for the.cable is about;8, cwt. ;. a
sloop’s about 1 ewt. A first-rate’s mast-head and, yard: sling
about 32 ewt. ; a sloop’s about 6 cwt. }

The proof strain of chain cables is about 630 lbs. in each
circular inch of the iron bolts of which it is made. Thus, a
cable made of one inch iron, contains on one side of the link
8 x 8 = 64 circular eighths ; which, being multiplied by 630
lbs., gives 40,320 lbs., or 18 tons.

Chain cables are meant to be worked with the clirves of
the shackles forward, so as to render readily round the bitts
and through the passages on being veered.

They should be marked with the number of the shackle on
the head of the bolt, cut with a cold-chisel, and also with
iron wire round the stay-pin of the link next abaft the first
shackle, round the second link next abaft the second shackle
and so on.

The cable ends are secured to chain straps, (necklaces,)
Which in sailing ships go round the heel of the mainmast.

Chain slips long enough to reach the tops of the Lockers
are shackled to the necklaces; the slips are stopped up and
down the sides of the lockers, and when the ends of the
cables are connected to the slipggand the tongues of the slips
lashed down, the cables are fuked away in the lockers. The
object of this is, that one cable may be connected with another
without disturbing the locker; or slipped without endanger-
ing 2 man. Cables are sometimes lashed to ring-bolts in the
keelsen. They should never be shackled there; unless with
a slip shackle.

TO GET THE CHAIN CABLES ON BOARD.

The cables are put in a lighter with the anchor ends under-
neath ; the lighter being brought under the bows, take the
end in through the proper hawse-hole, and with a double
whip rouse it in—remembering to pass the end through the
Compressors.

The Stream Chain is gotten on ‘board in the game way
and stowed in a separate locker.
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The Messenger is gotten in also in the same way and stowed
below. * It is now generally of chain, though not always.

Most works on Seamanship contain Tables, showing the
Allowance and Weight of Anchors and Chains.

Before explaining the manner in which the anchors are
gotten on board and stowed, the Student should understand
the different Purchases used; the following is taken from
Totten.

«Tt is an important matter, in hoisting on board any article,
to have the yards, on which are your purchases, well secured,
that you may not spring the yard, or endanger its rigging.

“The main and fore yards are used for this purpose, in
rigging which) there should be straps, with thimbles, placed
within the shoulders of the yards, for burtons. To these
straps are hooked the single blocks, and to eye-bolts in the
lower caps the double blocks of the burtons, (the fall leading
on deck.) These are for the purpose of relieving the lifts,
and are hauled taut to bear an equal strain with them. In
hoisting in any heavy article, as a gun or an anchor, two or
more burtons are used, all being hauled equally taut. In hoist-
ing in boats, or articles of less weight than anchors, guns or
a launch, it will be sufficient to have the trusses hauled well
taut, and to use but one burton in addition to the Jift.

«The main yard should be braced up, and, if both pur-
chases are used, the fore yard braced in, sufficiently to clear
the fore rigging, and to renger the foree of the purchase
nearly vertical ; and the yards topped upon the side used,
before the strain on the lifts and burtons is equalised. The
weight of the article purchased is, in a great measure, coge
municated from the yard to th~ —ast head, while the force of
the yard inwards acts upon th. lee lift, trussess, and slings,
which must be relieved by hauling well taut the op-
posite lift and the trusses; also hook a rolling tackle to the
opposite quarter, and its double block to a selvagee around
the mast in the wake of the trusses (fall leading on deck),
which must be hauled well taut.

«The following are the different purchases used, viz.:
The yard-tackle; winding-pendant and tackle; top-pendant
and tackle; quarter-tackle; stay-tackles, and mast head
pendant-tackles.

# The yard-tackle is composed of a long tackle or fiddle
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block, a single block, and the fall. The fiddle block is strap-
ped with a pendant, in the end of which is turned a hook
and thimble ; the single block is also strapped with a hook
and thimble. The pendant to the double block is either short
and intended to be hooked to a strap on the yard just within
the burton strap ; or, as is most approved, is fitted long enough
to reach from the lower mast head to the lower yard arms—
lizards are fitted on these pendants. The pendant is hooked
to the lower cap, and the lizard, (having tails long enough to
be secured with two round turns around the yard arms))
when secured, allows the fiddle block to play a few feet below
the yard.

“The top-pendant and tackle are used in the following man-
ner: Lash a large thimble, or single block, on the yard within
the sheave-hole, reeve the pointed end of the top-pendant up
through this thimble (forward of the yard), then down through
the top block hooked to the lower cap, or a stout strap around
the mast head; then on deck. Having hooked to the thim-
ble in the lower end of the pendant the upper block of the
tackle, -haul down the lower end until the double block is the
requisite height, when the end of ‘the pendant must be well
secured on deck.

“The winding pendant and tackle answers the same pur-
pose as the t(\p-pu%d:mt and tackle, but is differently rigged—
thus: The pendant to which the double block is strapped, is
of sufficient length to reach from the burton strap on the
yard arm to the lower cap, to which it is hooked. On this
pendant another short pendant traverses with a thimble, in the
other end of which is turned a hook, which hooks to a stout
strap around the yard just within the burton thimble. Thus,
when used, the double block of the purchase hangs below
the yard.

«When both the top and winding purchases are uscd, the
pendant of the former may be secured around the top-mast
head, sitting well up the opposite back-stays. These pur-
chases, varying so little in their construction, should be each
of sufficient strength to hoist in er out the launch, so that but
one purchase on the yard may be used. They and the quaxter-
tackle, are used to raise the articles, while the stay-tackles
’:ielr\"e to guy them inhoard, and lower them to their respective
places,

A
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“The guarter-tackle is a fackle cf lesg power thin“the
yard, winding, or  top- ‘tacke—is ‘ufed 'on: the fore” or'ihaiti
yards (generally the latter), to Hoist'in of oulwater casks, or
lighter articles.” 1t is a long tackle purchase, with a pendant
ta the double block,. which i3 hnukud gvncr:llly to the strap,
for the purpose on the yard; or to a selvigee sround the yard ;
used further'in, on the: quarter of the yard, than'the yard-
tackle,"hence the name.

«Phe iriatic-stay consists of three p(nt« two pendants and
span. . The pendants, with hooks, in their upper ends, which
to bolts in the lower caps (fore and main), or are ,seeurcd
around the mast head. In the lower ends of these péndants
are turned thimbles; into’ which the' stay-tackles hook. “ These
pendants dre ‘spanned’ togethér by atiother’ rope, the ends of
which span ‘are turhed ardund’ thimbles which traverse on‘the
pendants. The'length of. the span” will be the distance “you
wish to have.your pendants’apart.

“ Vessels stowing two tiers of boats, should always be'sup:
plied with two triatic-stays, so asto Hoist"in 'the boats'on their
respective sides.

“ Mast head pendant-tackles are used to hoist any heavy
articles out of the fore or main hold; to transport or fish
anchors; or in any case where the pu\clu;e is required im-
mediately over the deck. They are also used in place of
stay-tackles to get the boats in when the vessel is not supplied
with a triatic-stay. They do not answer as well for the latter
purpose, as they act too obliquely, and are seldom thus used.

“In hoisting in lighter articles, as water casks, with the main
yard, a quarter tackle and a single whip only on the main
stay are used. The fall of the yard tackle leads through a
snatch block hooked to an eye-bolt, in the deck by the main-
mast on the same side; and the fall of the whip leads over
the opposite side of the deck. While hoisting on the yard
tackle, a few hands take in the slack of the whip. When
the cask is sufficiently high to clear the hammocks, a turn is
taken with the whip, and the fall of the yard-tackle is eased
over a pin or cleat abaft, uutil the cask 1s over the hatch or
gangway, when the tackle and whip are lowered together, and
the cask landed.”




TO GET ON BOARD AND STOW A HEMP CABLE.

Hemp cables are going out of use, though most ships car-
ry at least one. The allowance being: two chain bowers, one
chain sheet, and one hemp sheet.

To handle a large hemp cable properly—keeping it clear of
kinks—requires a good knowledge of rope.

The following is taken from Totten:

In receiving a hemp cable in the lighter which is to convey
it alongside of the vessel, you should coil it with the sun, by
which each fake takes a turn in the cable, and in receiving it
on board from the lighter, it should be french-faked, fore and
the decks, by which the turn is taken out, and the cable then
has its original lay.

In coiling a cable in the tier or on the deck, every oblong
or circular figure formed, is termed a fake; and when sev-
eral of these are formed one within the other, the whole is
termed a sheave.

Shot is a term used when there are two or more cables
spliced together ; thus the bower or sheet cable may consist of
two or more shots. When of but two, the inner end of the
lower one and ghe outer end of the upper are crowned or
capped, and the other ends tailed and spliced together.. When
there are three shots, the ends of the centrc ore are tailed
and spliced together. When there are three shots, the ends
of the ¢entre one are tailed and spliced to .the tailed ends of
the upper and lower.

The lower ends of cables are secured around the orlop deck
beams, or around the mainmast.

Hemp cables are coiled in the tiers with the sun, crossing
in the hatchway, that is, the starboard one is coiled to the
larboard, and the larboard one in the starboard.

" Avoid having too many fakes in a sheave, for when there
are, the cable composing the inner fake is injured in bunk-
Ing in.

After forming the lower sheave, the cable is taken out to
the sides of the tier, and another sheave formed over the first,
and =0 on; leaving room in the centre of the tier in which
may be coiled hawsers, or where may be stowed nippers,
dcck~5!ul‘.pors, &e. :
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Crauwn-ropes are used in the corners of the tiers to keep the
fakes in their places. .

To french-fake a cable or hawser along the deck; the bends
are made to lap one over the other, and the different layers
between the bends form parallel lines on the deck. Thisis
the proper manner of coiling a cable or hawser for running ;
the bending end forms thé first fake, and is taken out towards
the ship’s side, and each succeeding fake approaches nearer toa
straight line between the hatch and Dbitts, each bend under-
lapping the former one. Thus the running part of the cable
or hawser will always form the upper fake.

To crown a cable : Pass a seizing around it about one fath-
om from its end and unlay the seizing; lay up the three in-
side or heart strands, and make an o¥er-handed wall knot
around them with three of the other strands, working them
over the three remaining ones.  After having them well taut,
worm them in the lay of the cable, and pass three seizings
around them; whip the ends of the other strands and cut
them off. Sometimes a flemish eye is worked with the inner
strands, which must be done before the wall is formed.

Capping a hemp cable is thought by some officers prefera-
ble to erowning.

To sail the ends of a cable. A whipping must be put
around each strand, about twice its circumference from the
end; unlay them and connect with the heart yarns, the tails
which should be four fathoms in length. Sennet is made of
the outside yarns for pointing. The ends are then tapered,
mailed and pointed ; the length of the pointing must not ex-
ceed once and a half the circumference of the strand.

Splicing. Cables are connected by a short-splice thus; the
ends of one are passed through the strands of the other twice,
and the ends of the other only once. The ends of the best
cable should be passed twice. After splicing, worm the tails
in the lay of the cable, and put on the seizings, thus, one
around the middle of the splice, and two around the ends or
it the termination of the splice, and three or four around the
tails.

MESSENGER, NIPPERS, STOPPERS, &4C.

Messengers are of chain and hemp. If of chain it is run
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round the capstan and manger rollers, the turns taken out,
the after bight placed on the sprockets, and the rollers being
at their afterriast positions, the ends are adjusted as to length,
and connected with a peculiar splicing shackle.

The manger rollers are movable, so that they may be adap-
ted to the gradual streteh of the messenger.

Patent iron mippers are used in this case.

If a hemp messenger is used it is a cable-laid rope of the
same size as the stream cable, or five-eights of the working
cable ; in length it skould be twice the distance from the cap-
stan to the hawse-hole, plus four times the circumference of
the barrel, having in each end an eye for lashing together.

To pass the messenger If it is your intention to bring to
on the larboard cable first, the end of the messenger is passed
up on the larboard side of the deck, taken aft and passed
around the eapstan with three turns, and the end taken for-
ward as far as the main hatch; that part of the messenger
which brings in the cable, or rather that upon which the cap-
stan directly acts, forming the lower turn around the capstan.
The other end of the messenger is, in the mean time, taken
forward on the larbeard side of the deck, passed around the
roller under the bowsprit, and taken aft on the starboard side
to the main hatch, where the twe ends are lashed together,
thus.

In one of the eyes is spliced the lasling, which is passed
alternately through each eye in a figure of eight form, each
part crossing the one adjoining it; the eyes being kept one
and a half fathoms apart; the end of the lashing is secured
by seizings; the slack of the messenger is then hauled around
on the starboard side of the deck, bringing that on the lar
board side taut between the capstan and roller.

To dip the messenger. After heaving'in one cable it be-
comes necessary to reverse the turns around the capstan, that
the lower one may be convenient for heaving in the other ca-
ble. It is only necessary to unlash the eyes, slack the turns
around the capstan. and pass the lower end up, or the upper
end down (whichever may be most convenient) through the
turns. ~ After which, hgul taut the turns around the capstan,
and lash the eyes as before.

Nippers by which the messenger is secured to the cable
are formed of yarns marled together like selvagees, or of fox-
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es laid up after the manner of a coach-whip; the former are
of more general use, they are about four fathoms in length.

In passing the nippers.  1f in light weather and only to |
heave in the slack of the cable, or heave short; a round turn ‘
is taken on the messenger with the after end, and the remsin- |
der of the nipper is expended around the cable and messen-
ger against the saw; having enough to twist up with the end
of the next nearest nipper. A

When short a peak, or when blowing fresh, two round turns '
are taken with the after end around the messenger, and two |
with the forward, and around the cable, twisting the ends up
with the adjoining nippers as before, and in heavy heaving,
racking or jambing turns may be taken.

Hanging nippers are much used in heavy heaving, and are
found very useful, owing to the facility with which they are
applied or removed. They are selvagees of sufficient length
to enclose the cable and messenger, and admit heavers to be
thrust through their bights; which heavers are hove around
until the nippers are taut ; they may be also applied over the
common long nipper, when the cables comes in covered with |
mud, to prevent the nippers from slipping.

Stoppers, used for securing the cable, when at anchor, are
the deck, dog, ring, bitt, and hatch stoppers.

Decl: stoppers are made of hawser-laid rope, are one fathom
in length, when fitted, and are, in size, one-half that of the
cable on which they are applied ; in one end is spliced a hook
and thimble, which is hooked to the stopper ring-bolts on the
deck ; in the other end is formed a double wall and crown |
knot, with a lanyard, one-third the size of the stopper, close |
to the knot; the knotted end of the stopper attached with a
running eye around the stopper close to the knot; the knot- |
ted end of the stopper is passed with the lay of the cable, and
the lanyard is passed against the sun around the cable and
stopper with several turns, leaving a fathom of the end to

" worm forward in the lay of the cable, the end is then secured

with a seizing.

Dog-stoppers are four-fifths the sizeyof the cable on which
they are used, and are from four to Bve fathoms in length ;
they are unlaid nearly their whole length from the ends, and
are gradually tailed and marled after the manner of selvagees;
or the yarns are laid up in foxes, and the tails formed of‘
square sennet or coach-whipped. |
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They assume different names, according to the purposes for
which they are used ; such as bitt, wing, or hatch stoppers;
they are termed bitt séoppers when used at the bitts, wing
stoppers when secured to the knees in the wings of large ves-
sels, in readiness to apply to the cable when veering in heavy
weather; and they are termed hatch stoppers when used at
the hatches for the same purpose.

Ring stoppers are unlaid from the ends towards the centre,
and worked up nipper fashion; encugh being left laid up in
the centre to clove-hitch to the ring-bolts in the deck, being
thus secured, one end is passed on each side of the cable,
one worked into its lay, and the other passed across the first.
Their length will depend upon the size of the cable.

To stopper a cable. For a hemp cable, deck stoppers and
dog bitt stoppers are used. Place the stopper in the lay of
the cable, and pass the lanyard around the cable and stopper
against the sun, having a fathom of the end to worm forward
in the lay of the cable. .Forward of the bitts is another stop-
per passed in the same manner. And a bitt stopper (used
principally in heavy weather) is passed thus: Put the bight
over the tier part of the cable, abaft bitts, take the ends un-
der the cross-piece and dog them forward of the bitts around
the cable. Or it may be used thus: having passed it through
the hole between the standard and bitts, the two ends are
passed around with dogging turns, and the ends seized to the
cable.

Ring stoppers are also very useful and neat. The bights
are passed over the cable abaft the ring bolt, both ends are
rove through the ring, and dogged around the cable forward
of the bolts; the ends are tapered, coach-whipped, and laid
up in square sennet.

TO GET ON BOARD AND STOW THE ANCHORS.

Having rove the Cat and Fish falls, tow the lighter con-
taining the Bower Anchors under the bows and shackle the
chains; overhaul down the Ca¢ and FUsh ; hook the Cat to
the ring of the Anchor and the Fish to the inner flue, and
walk away with both together—when up, pass the Cat Stopper
and Shank Painter.

6
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If the Anchor can be lifted by the Cat alone, without
endangering the lighter, the Fish need not be used.

In all cases of handling Anchors before the chains are bent,
a hawser large enough to weigh it should first be bent to the
ring, and kept clear for running.

Tow the lighter containing the Waist or Sheet Anchors
alongside, and moor her so that the anchor will be under its
berth, Brace the fore yard in, and the main yard up as
much as possible, top them up a little ; hook the burtons and
rolling tackles, and haul taut lifts, trusses, burtons and rolling
tackles. Send up the winding-tackles, putting the bull’s-
eyes, through which the pendants reeve, just far enough
out to allow the Anchor to be lifted elear of the ship’s
side. Send up, also, the Triatic Stay and Tackles. Have
a Thwartship tackle in readiness to bouse the anchor
to its berth. Lash the lower blocks of the main purchases
to the crown of the anchor, (having guys from the flukes
to steady it,) and the fore purchases to the ring. Rack
the fore topsail tye aloft, and hook the lower hlock of the
fore topsail halliards to a strap around the shapnk of the
Anchor, lashed up along the stock. Sway away, and when
high enough, haul over on the Stay and thwartship tackles and
get the bill of the Anchor."upon the grmnwale. A cleat is
nailed on the lower part of the stock, a lashing passed under it
and round the timberhead in the after part of the fore-castle
bulwark for the purpose; another lushing from the same
place to the upper part of the stoek, and frap all together. A
slip shore is fitted from the side on which the Anchor rests,
and the lower end of the Stock sets in the 1rip Stopper. A
lashing is passed round the shank through a span-shackle
bolt in the side; the inside fluke rests on a bill-board on the
fore end of the chess-tree, or after part of the fore chains.
The Anchor being secured, send down the purchases, drop
the lighter round on the other side, and take in the other
anchor in the same manner.

English Men-of-War are provided with a moveable Fish
Davit, with which to get on board and stow the Waist or
Sheet Anchors. The following is the method as described by
Boyd :

“Rig the Davit-head with fore and aft guys, a three-fold
block for the purchase, and a runner block for the topping
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lift. If there be no good place for a step, form one with
cleats. Reeve the runner, place the davit, lashing the heel
lackly, so as to allow for topping; make the runner and
tackle fast on the opposite side of the deck, reeving its fall
through a lead, and belaying abaft. Reeve the purchase
with a piece of rope as large as the Cat fall, using another
three-fold block. ., Make the standing part fast to the davit
head, and lead the hauling one aecross the deck through a
lead aft. Steady up the guys and lash the lower purchase
block on the upper side of the shank, about half way from
the ecrown; the crown, of course, being aft. If the lower
yards are up, theit tackles are useful on each end of the
anchor to steady it and keep it square; if not, any tackle out-
side the fore rigging, on the upper stock, will do. If, on
weighing, the anchor is not well poised, it must be lowered
and relashed. When it is up high enough, the fall is be-
layed, the davit topped by the runner , the stouk and shank
painters are passed and bowsed to, the tumblers are raised and
placed under the shank, and the anchor lowered on them and
secured, keeping the edge of the flue well on the bill-board
The upper arm is confined by a slip lashing, and a tripping
Strop is passed round the lower one.

If the Ganger is in the lwluu it will save trouble to bend
it before hauling ahead.”

The Stream Anchor is gotten in with the Yard and Stay
tackles, and is conveniently stowed when placed flat on the
decks, amidships, at the bows of the booms boats. It is
usually carried out by the launch, and when the tackles
have hoisted the boat out, they are available for doing the
same for the anchor.

The Spare Anchor (Bower) is gotten in with the winding
and pendant tackles, and is stowed in the main hatch, below.
the Berth deck, with the erown up, and securely lashed.

The Kedges are stowed in different places—the largest in
the Fore Hateh ; two on deck under the bows of: the boom
boats, and others in the chains.

Grapnels—both Hand and Boat—are stowed in the Fore
Told.

All spare gear belonging to the Anchors and Chains—
such as mooring-swivels, shackles, nippers, chain hooks, hook-
ropes, &ec., is generally stowed in the Fore Hold.




TRANSPORTING WAIST ANCHORS.

The Waist or Sheet Anchor is “let go” from its berth.
Upon heaving it up, it is first Catted and fished, and must
then be transported aft to its place by means of the Fore and
Main Yards. To do this: Secure the yards as for “Stowing
& Waist Anchor;” the main yard is braced forward, the fore
yard aft, and both secured. Put a preventer brace on the
fore yard from the bowsprit cap, and a burton on its quarter,
to assist in “lightening up” the chain as the anchor goes aft.
Cat the anchor on the right slew, with the upper stock aft;
hook the main winding tackle and the yatd tackle to a strap
on the crown and mouse the hooks; hook the fore winding
tackle to the ring, and the fore yard tackle to a strap made
fast to the ring and lashed half-way up the upper stock ; pass
a hawser over the cat-head stopper-cleat, through the
anghor ring, and make its end fast round the cat-head.
Hook the yard burton under the cat-head, inside the hawser
to the cable, about three fathoms from the ring; ease
the anchor down oy the hawser; let it hang with the ring
awash and unhook the cat. . [The hawser is used to avoid
having to overhaul the cat fall as the anchor goes aft.]
Haul taut all the gear, easing away the hawser, and paying
out cable, bearing in mindsthat the more the anchor is slacked
away under the yards, the more equally will the winding
tackles operate. Keep the bight of the chain up with the
burton, and the upper stock with the fore tackle. If the
“drift” is lotrg, put another tackle from the cat-head on the
cable, so as to relieve the burton, and let the anchor go aft
freely; when up, the main tackle—or if not, the fore stay—
will bring the fluke in on the bill-board.

The anchor can be transported without lowering it in the
water, by bracing the fore yard forward, lifting the anchor
with its purchases, and then bracing the fore yard aft—using
the main purchases as before; but as a general rule, avoid
bracing a yard after having lifted a heavy weight, as the risk
of “springing it” is great.

English ships use two davits for performing the above
operation when lower yards are down, or when otherwise it is
not convenient or desirable to use them. It is performed
thus:
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Rig both davits, one a little before the place where the
stock stows, and the other at where the fluke stows. Use the
cat fall and bloek (taken from the opposite side) for the fore-
most one, and the usual fish gear for the after one. When
the anchor is up to the hawse hole, hook, haul taut, and belay
the cat-head cat; and stick out cable; hook the after cat to
the anchor ring, and the fore yard burton to the cable as be-
fore; pay out chain; lower the anchor well down, so as to
gverhaul plenty of the forward cat and then walk the anchor
right up to the foremost davit and fish it with the other one.

After all, little can be learned by young officers by reading
anything about transporting anchors. When an operation of
the kind is performed on board ship, the executive officer
should command the presence of all the Midshipmen. ~This
old rule is, unfortunately going out of fashion, and the effect
is but too evident.

Do transport a Waist Anchor io the bows 5 the best way is
to let it go, and then heave it up, cat and fish it, This ope-
ration is not often required to be done.

Waist' Anchors have sometimes to be transported from one
gide to the other. In port, the proper way to do so is to let
the anchor go, heave it up to the opposite bow, and transport
it aft as above explained. = At sea it can be done by hanging
it with the fore yard purchases, bracing the yard forward,and
with ‘tackles on the fore stay and elings of fore yard trans-
ferring it to the other yard arm: or it can be taken across
abaft the foremast by using the fore and main pendant tackles.
It is an operation requiring much care, and one which it is
useless to describe. It should be avoided if possible.

Young officers can only learn the use of purchases by con-
stant observation. No book leapning will engble them to
purchase and prangport Anchors, Guns, e,

TO BERD A CHAIN CABLE,

Put a2 single block on the stock of the anchor, reeve a
ring-rope through it, take the end of the ring-rope in through
the proper hawse-hole and bend it to the ehain, with a rolling
hitch, a few feet from the end ; put a good stop on the end,
aud rouse out on the ripg-rope. When up to the ring of the
Anchor the Armorer shackles the Jew’s harp to the ring,
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TO BEND A HEMP CABLE

Reeve the ring-rope, if for the starboard eable, through
the ring of the anchor from 7n, out; pass the end in the
hawse-hole and bend it to the cable with a rolling hitch some
distance in, and stop it along towards the end. XRouse the
cable out through .the ring of the anchor, and when end
enough for clinching, stop it to the ring. Make an inside
elinch with the sun, with the end round the other part. Put
two bends on each elinch, one around the end ot each and
its adjoining part, and the other opposite to the end ones
around both parts.

In bending a sheet cable a ring rope should be rove, also,
through a leading block on the cat-head, and bent to the cable
at a distance from the end equal to the distance from the
hawse-hole to the main hatch, and stopped along towards the
end. This is to assist the other ring-rope; the stops being
cut as they approach the cat-head.

Hemp cables are but little used, not meve than one being
now supplied, and the outer part of that is of chain-—called
a Ganger. The Ganger is shackled to the ring of the
Anchor, hauled in the hawse-holes and then connected with
the hemp, either by shackling or splicing. It is stopped up
outside, and generally kept bent,

Boyd says, “ Hemp cables are usually made with a shacklo
spliced into one end, and it is well to fit the otherin a similax
manner.”

“ When supplied with splicing. tails, the end is unlaid for
some distance ; and, after leaving end enough for the tails,
laid up again. It is now open enough in the strands to ad-
mit of being fidded out for splicing. Put a scizing on at the
place from which it is unlaid, open the strands of the tails,
taper and plait them down, finishing with a piece of rope. The
chain tails are puddened and hitched down; then proceed
with the chain and rope tails as with a common splice, ex-
pending the ends along the lay of the cables and seizing them
down.”

“Coil hemp cables, both® in the lighter and tier, right
handed, clinching the lower end in the heart of the tier to a
chain strap round a beam, and lashing down to an adjoin.
ing one.”

ia
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Hemp Cables are marked with marline at every five
fathoms from the clineh.

TO RANGE CABLES.

Hemp cables are roused up from below with whips and
French faked fore and aft the deck ; running part outside.

Chain cables should be permitted ¢o run from the lockers—
sometimes, however, it is found that owing to the lockers be-
ing small and chain badly stowed, or to the swivels not turn-
ing, the chain Ain/ks below, and is likely to jamb in the chain-
pipe. " In that case a range may be gotten up, abaft the bitts,
running part outside

Hemp cables require a range forward of the bitts; Chain
cables never; and only one abaft, in the case just cited.

The Compressors will always control them when running.

BIT1ING CABLES.

The starboard cable is bitted with, the front cable against
the sun. A hook-rope is rove through a block hooked to a
bolt in the beam over the bitt-head, and hooked to the cable
a little abaft the cross-piece. Light forward the chain,
trice up the bight and throw it over the bitt-head ; the after
part being on fop and outside ; the forward end underneath
and nside.

The buoys and buoy-ropes are now put on the anchors, and
the chaius hauled taut in. No buoys are used for the sheet
anchors, nor are buoys used at all by steam propellers, for
fear of fouling the propeller. The object of the buoy is to in-
dicate the position of the anchor when on the bottom ; and
the buoy-rope is supposed to be strong enough te weigh the
anchor. (are is taken that the buoy-rope is not longer than
is necessary to let the buoy watch at high tide.

FISH DAVITS.

Various kinds of fish davits are in use. In sloops-of-war a
horizontal davit is used. The fish pendant fits in a score in




the outer end, and the pendant tackle is hooked to a thimble
in the upper end. It is rigged out by a heel tackle, and kept
down by a jumper. In fishing the anchoryas the fish hook
comes up to the score, the jumper is slacked, which allows
the davit to rise, and then, by casing the heel tackle, the
fluke is brought in on the bill-board.

The ordinary fish davit is stepped in a shoe in the fore
chains. The fore pendant tackle is hooked to the middle
eye-bolt in the head of the davit as a topping lift; a large
double and double strapped block, and another single and
single strapped, both having eyes large encugh to go over, are
placed on the davit end. The eyes of the fore und aft guys are
then put over, and the ends set up taut with a laniard—one
at the cat-head, the other in the after part of the chains.

The fish block is double, double strapped into a large hook,
and hooked by means of a back rope. The fish fall is rove
from inboard through the single block on the davit end and
full through the others, the standing part being made fast to
the fish block.

Bometimes the hauling part of the fish fall is carried to the
mast-head, a luff is placed from a bolt' underneath on the
bends to the davit end as a martingale, and when the latter
tackle is eased, the fall answers the purpose of a topping lift.
This davit is shipped, or stepped, by means of a luff tackle on
the foremost swifter, and when not in use, is stowed below in
the fore hold with all the cat and fish gear.

Still another kind of davit is used in large steam frigates,
where the foremast is stepped so far aft as to render the one
just described impracticable. A long spar is shipped with a
goose neck to a bolt on the forward side of the foremast;
when not in use for the anchor, it is crutched between the
knight-heads, and the awning is spread over it. The fish pen-
dant is rove through a'single block, and the pendant tackle
hooks to a thimble in the upper end. A stout pendant goes
with' an eye over the davit end, reeves through a block
strapped. 1o the single block through which the fish pendant
reeves, then through a sheave near the davit end, and through
a block at the foremast head. When the anchor is high
enough by the pendant tackle, by easing away the pendant
described, it is brought in on the bill-hoard. This davit has
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a topping lift and guys on either side, and is very handy f'or
many purposes where a derrick is required.

CAT FALL AND BLOCK.

The cat block is iron-bound, three-fold, with a standing
large block; the fall is rove from inboard through the fore-
most sheave in the cat head, the foremost in the block, and
so on full ; the standing part being made fast to'the cat-head
with a timber hitch. The fall is first rove through the fore-
most sheaves, that the other parts may not ride whilst haul-
ing them tlnough, wlien the tackle is lead forward to hook.
A cat bacl: is bent to the back of the hook of the cat-block,
to assist in hooking it.

When the anchor is catted, the cat stopper is passed, and
the cat-block wnhooked before fishing the anchor, for fear of
splitting the block.

CAT STOPPER AND SHANK PAINTER.

A piece of rope, stout enough for the purpose, has a stop-
per knot in one end, isrove down through a hole in the cat-
head, and hanled taut. It is wormed, parcelled, and served in
the wake of the cat-head, and sufficiently far towards the end
to take the ring of the anchor. The end should have a beck-
et put in and be pointed over. Bend a small rope to the
becket for convenience in reeving. 7o pass the stopper :
take it through the ring of the anchor, over a cheek on the
fore-side of the cat-head, in through a hole in the bulwark
put a jigger on it, haul taut, and belay to a kevel or timber-
head.

The shank painter : a piece of chain is secured to the
side ; a large thimble, well parcelled, is put into the last link ;
round this thimble splice the piece of rope intended to make
the tail of the painter. The otber end is pointed, with a
becket in. .

To pass it : Take the end round the shank, close to the
crown, haul taut and belay to the timber-head.

The cat stoppers and shank painters should be passed so
that, when let go, their ends will be thrown downwards.

Puatent trick-stoppers are now generally in use for letting
go the cat-stopper and shank painter together.
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Cat-head stoppers and buoy-ropes are one-third the size of
the cables.

HOISTING IN GUNS.

The Ordnance Manual contains instructions for getting the
guns in. The following from Boyd is, however, very in-
structive on this point :

“For taking in or hoisting out ¢between deck’ guns, no
purchase that can be rigged is so quick, safe and convenient
as the davit, excepting the eat.

But the cat-head is only available when it overlooks a port;
the davit may be rigged anywhere, as is evident in the case
of the waist anchors.

Whichever of these two methods be adopted, it must be
observed that the longer the slings are, the less will be the
Tower purchase block nip against the upper port sill. If the
cat block be used, the hook should stand outwards, and what-
ever kind of purchase be used in working guns through
ports, the port should be lined, and the port lid and sweep
piece unshipped.

For ’tween-deck guns, a hole is cut through the plank of
the deck overhead in a line with the centre of the port, and
something more than the length of the gun-carriage from the
side; through this the eye of the strop of a clump block is
rove, which is toggled on the deck above, and wedged nearly
close up.

The runner of a tackle is rove through a block on the
other side of the deck looking straight into the clump, led
through the clump and c¢linched into a good hook : this is the
garnet. Its duty is, when hoisting in guns, to hook on to the
neck ring of the gun, and when the button is as high as the
lower port sill, to haul the breach inboard up to the beam of
the deck overhead, whilst the carriage is placed under it.

The gun is slung on its upper side by a pair of rope slings;
one bight of which goes over the neck, both parts being
seized together, leaving an eye large enough to be easily thus
placed ; the other end is hauled taut along the gun, and a
lashing is passed round slings and gun outside the trunnions;
to this end the purchase hooks. The gun is hoisted muzzle
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upwards; the gurnet pulled up, the purchase let go, and if
nicely lashed at the right spot, the trunnions fall right into
the boxes; the cap squares are turned over, the forelocks put
in and twisted.

TO RIG A YARD PURCHASE—SAY STARBOARD SIDE.

Brace the main yard so as to overlook a convenient port;
line that port ; unship the port lid and strap piece, and then
measure for the gurnet hole. Top the yard, hook the port
yard tackle, or a rolling tackle, to a strop on the mast at the
necklace, reeving the fall there, and sending it on deck. Put
a long tackle on the starboard yard-arm from the cup, hook-
ing it to a strop on the yard far enough out to plomb a light-
er’s hatchway. In small ships put a cross lashing on the bunt
of the yard round the mast; haul taut all the gear, and have
the heel of the boom well secured. It is not singular to shake
the lee one off whilst hoisting in. Reeve a set of .top taekle
gear on the deck, running the top block down the pendant
close to the upper top tackle block, and rack it there. If the
yard is forward, and the starboard main-topsail buntline down
abaft the main yard, and a double whip from the main lift
put on in a line with the strops of the preventer lift.

Trice the top block up with the whip, and the pendant with
the buntline. Secure the pendant over the main cap, putting
some mats between them. Lash the top-block round the main
yard alongside the strop of the preventer lift, and cut the
racking.

Put a whip on the lower block from the off side of the
lighter, to round the purchase down with, and work its fall on
the deck of the ship. TLash a long tackle - on the foremost
pendant starboard side for the gurnet. If the top tackle fall
is short, let down the pendant, and if the yard is small and
the weight to be raised great, tail the fall and carry it through
a leading block at the upper top block to the mast-head, and
thence to the deck.

Another way to rig the gun purchase is to arrange every
thing as before deseribed, but owitting to lash the top block,
and putting a runner and tackle on the yard for an outhauler ;
then lash the runner block at the yard-arm, pass the runner
over the main cap, rounding the tackle close up, and secur-
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ing the runner round the mast-head ; make the lower block of
the tackle fast to the top-block ; haul out on the tackle until
the purchase plombs the hold of the lighter; when the gun is
up, ease in the tackle, and so on. »

In hoisting guns out with this purchase, the purchase is
cased in far enough to plomb the port; and when the gun is
weighed, the runner tackle is hauled out far enough to admit
of lowering it into the vessel alongside.

In most cases where this kind of purchase is made use of,
there is more strain on the runner tackle than is quite safe;
especially when the lighter is not an open one, and the pur-
chase has to plomb the hatchway.

Heavy main deck guns, such as a frigate’s, are far more
casily and safely handled through the ports than the skids.
In the latter way, the lifting purchase seldom, if ever, plombs
the carriage ; the gun binds, jiggers and hand spikes are re-
quired; and with a double strain on the gear, it is dragged on
or off the .carriage both in coming in and going out, to say
nothing of the additional 10 feet hoist. Top tackle gear may
stand this, but a launch’s purchase is not equal to it. It
lightens work very much if the axles and insides of trucks
are cleaned and greased before taking the guns in.

If there be delay about carriages, and time presses, lower
the guns on the deck, putting trucks on the trunnions as they
are being lowered.

In throwing guns overboard on shore, buoy them with the
trucks and breechings.

A brig which was too small to admit of a derrick, being
rigged, was thus quickly and efficiently fitted in raising the
guns of the “Formidable.”” A span was formed with two
parts of the chain cable, close hitched round each mast head,
the after ends set up at the stern, and the foremost ones over
the bows through the hause holes. A top-gallant yard from
the ship being lashed fore-and-aft at the mast-heads, assisted
to prevent them from being drawn together. The purchase
was lashed on the span, and worked over the side.”

QuEesTroNns—Name the parts of an anchor.

ANswER—An anchor is composed of four.parts: the ring,
the shank, the arms, and the stock. The ring, to which the
cable is attached, is fixed on one extremity of the shank, and




the arms on the other extremity. These arms consist of the
palms or flukes, and the bill; the palms are the broad plates
of a triangular form, at nearly the extremity of the arm; and
the bills are the sharp points at the very extremity. The ;
throat of the arms is the round angular point where the arm [
is joined to the shank. A distance equal to that between the I
throat of one arm and its bill, is marked on the shank from

the place where it joins the arms, and is called the #rend. :
The crown is the place where the arms are joined to the {
shank. The small round is the diameter of the shank where “
it is smallest, which is near the square part where the stock
is fixed. The stock is a beam of wood, or an iron bar fixed
at right angles to the plane passing through the arms.

Rings are dispensed with since the introduction of chain
cables, and larger shackles substituted ; the stock is now made
in one piece instead of two, as had to be the case when rings
were used.

QuEesTIONS—Sketch an anchor and point out the parts.

Describe Porter’s anchor; Rodger’s anchor.

What is a jury anchor?

Describe Mitchel’s screw for mooring purposes.

What resource have we for “bringing a ship up,” having
let go all anchors?

What are the stay pins of a chain and their use?

Why are chain cables preferred to hemp ?

Describe a slip stopper; a Devil’s claw.

How are the bolts of shackles kept in place?

What is a swivel, and its use ?

What is a mooring swivel, and its use ?

What is a splicing shackle 2

What is a compressor, and its use ?

ANswErR—The compressor for chain cab]os iS an iron C]-
bow, one end of which is bolted to the forward beam of the
hatch underneath, and intended to work on the bolt. The
elbow goes round the cable, having an eye in the other end,
to which a Iuff tackle is hooked; which being hauled on
stoppers the cable effectually.

Describe Mix’s patent stopper.

What other patent stoppers arc in use?

Are messengers always used ?
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Explain the manner of fitting a capstan for use without «
messenger.

What is a '/1_/ back ?

What patent iron 7111)1:{)9 are in use ?

What is “surging” the messenger ?

‘What are chain hooks, and their use?

How are hook ropes fitted, and their use ?

What is a “cable’s length ?”

‘What anchors and cables are allowed a frigate ?

‘What is the weight of bo\\cr anchors for the different
classes of vessels? :

‘What is ¢ double bitting” and “ weather bitting?”

AnswER—Double bitting is bitting round both the forward
and after bitts: weather blmnrr is ta.kuw another turn ovex
the bitt-head.

Describe the round, iron-cased bitts.

What is the use of the stock of an anchor?

Why are iron stocks preferred ?

What is meant by a buoy “watching ?

What is “ bleeding” a buoy?

Explain the various methods of fitting buoy ropes.

Where are hawsers stowed ?

What is a hawse buckler 2 a blind buckler 2 a jackass 2

How is a bower anchor secured when hove up ?

‘What is a trip stopper, and its use ? ~

What is a slip shore, or tumbler, and its use ?

How is a bower anchor let go?

Ilow is a sheet anchor let go?

[f 'tho sheet anchor is stowed so far in that the trip stopper
and slip shores will not throw it clear, how is it done ?

ANSWER—By putting a strap on the bill, hooking the mai
yard-tackle to it, and throwing it off.

In stowing sheet hemp cables below, why are they crossec
in the main hatchway ?

In handling anchors before the chains are bent, why shoulc
a hawser be bent?

What is a bill-board 2

‘What is the stream anchor used for ?

Why are the large steam frigates provided with two cat
heads ?
ANswER—Ths anchor is catted from the bows with the

2
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forward one; and before going to sea is shifted to the after

one—by simply hooking its cat, slacking down the first, and
walking away—for the purpose of bringing the weight further
aft.

Describe the patent « trick-stopper ” used for letting go
an anchor.

If a nipper jambs, how do you clear it?

Describe the method of heaving up an anchor, catting and
fishing, and securing®it for sea.

ANswER—The capstan is « rigged ;” that is, the bars are
shipped and “ swiftered in,” by the carpenter and his mates.
The bars are swiftered so that they will not fly out in case the
capstan should “get away” from the men and fly round
l‘alpit“y.

The messenger is gotten up and passed under the direction
of the gunner; the pawls of the capstan arranged; and the
quarter gununers are stationed at the barrel of the capstan,
with heavers, to keep the turns of the messenger (if hemp,)
from riding. The *jig-back ” is hooked, and men stationed
at it, and also te “light round ” the messenger. The fore and
main topmen get up *the nippers, hook-ropes, chain hooks,
sand, &c., under the direction of the Master, who is responsi-
ble that everything is in §lace.

The boatswain has already had the cat fall rove and over-
hauled down, and the fish davit and fall prepared.

The chain is “ brought to”’ the messenger with the nip-
pers, and the messenger “ hove taut.” If there is any slack
chain on deck, the chain is now unbitted ; otherwise, that
must be done as it comes in, by dipping the bitt-rope under,
and bending to the chain (following the lead,) about a fathom
forward of the bitts.

The stoppers are taken off as soon as the messenger is hove
taut, and the cable and messenger lifted up on the cross-piece
for convenience in putting on'nippers.

The commands in succession would be: bring to—heave
laut—off stoppers—umbit—heave round.

As the chain comes in, the nippers are passed, from aft
forward ; the ends are ¢ married ” together, and a hand seizes
and walks aft with them, and takes the nipper off when abaft
the after bitts. Sand is used when necessary. If iron nip-
pers are used, they are put on at equal distances, and the after-




most one knocked off just after the foremost one is put on;
arranging that two may always be on.

When ‘the anchor is up, the cat is hooked and the fall
manned. The Master having kept slack chain enough on
deck to allow for catting and bitting, the forward nippers are
taken off, and when the cat is hauled on and the boatswain
pipes to % beer,” the messenger is “gurged ” and nippers
taken off.

The anchor is then catted, the stopper passed, the cat block
unhooked, and the anchor fished by hooking the fish hook to
the arm, and walking away withothe fall.

To secure the anchor for sea, a ring-rope is roye through
the sheaves in the cat-head (the cat fall having been unrove),
and the anchor-ring well greased—a tackle put upon it, and
the ring of the anchor hove close up to the cat-head; a good
lashing passed, and the cat-head stopper doubled and set well
taut with a jigger. The end well secured. Put a good lash-
ing round the stock.

The anchor is gotten as far in on the bill-board as it will
2o, by means of the fish fall and a thwart-ship tackle—before
the cat-head lashings are secured—and good lashings passed
around the arms, shank and bill. Triangular bolts and tim-
ber-heads are fitted for the purpose of lashing the anchor to.
The shank painter is doubled and belayed.

The stock is gotten “up and down” by means of a tackle,
before the lashing is passed round the stock and cat-head.

Now to’get the anchor “off the bows,” that is, ready for
letting go, it is lifted off the bill-board with the fore pendant
tackle and hand-spikes, the stopper and shank painter singled,
and lashings taken off. The anchor, when ready for letting
go, hangs by the cat stopper and shank painter.

[The Instructor should explain the meaning of all terms
used in connection with working anchors and chains, such as :
a long stay ; a short stay ; a peak; a trip; up and down ; un-
derfoot; veer; freshen the mip; surge, &c. &e. & and
should require the student to answer any question from the
above, applicable to the School Ship, and also require him to
sketch everything explained in the text which admits of it.]




CHAPTER XYV.
SAILS.
[£rom Boyd's Manual.]

All canvas used in the Navy is flaxen, made in cloths of
40 yards in length, and in breadth of 2 feet and 18 inches,
These cloths are rolled up in separfite packages, called bolts.
The stoutest being No. 1, from which the €anvass increases
in fineness, and diminishes in strength, to No. 8.

Sails derive their name from the mast, yard, or stay, upon
which they are set; and excepting the jibs and spanker, are
made up of 2 feet wide canvas.

In all square sails, the upper part is called the head ; the
lower, the foot; the sides, the leeches ; the lower corners, the
clews ; and the upper corners, the earings.

In fore and aft sails, such as the spanker, boom main sail,
trysail, the upper inner corner is called the nock, the outer
the pealk, the lower inner corner the fa<k, and the outer one
the clew, or sheet. In such as jibs, the upper corner is the
head, the outer the tack, and the inner the sheet.

The cloths are served with sail twine, the seams being
double ; those of courses, topsails, lower staysails, trysails, and
spanker, are 1} inch wide, and stuck (treble seamed down
the middle of the seam) ; those of other sails are 1 inch wide.
There are about 140 stiches to each yard ; and one man can
sew 100 yards in 9% hours, single seam.

The foot of a course is roached, so as to clear the deck ;
and in all sails, those cloths which are cut in any other direc-
tion than straight across with the thread (or woof), are said
to be gored.

Sails are supplied ready made, only requiring fitting with
points, earings, bowline bridles, beckets, robands. Their
edges are tabled, and stitched to the bolt rope. The tabling
of large sails is strengthened at the clews and foot by a third
fold of canvas sewn in it.




Small eyelet holes are worked through the tabling; and
canvas and rope arve then marled together. The roping of
the clew is stoutest ; tapering off to the leech rope. The foot
rope is wormed, parcelled, and served.

In square sails the rope is always served on the after side ;
in fore and aft sails, on the port side.

The sails are strengthened with additional canvass at those
places most exposed to strain ¢nd wear; in square ones, in
the wake of cringles along the leeches on the foreside, called
lining ; in the wake of buntlines on foreside, called buntline
cloths ; across the foreside, called recf and belly bands ; and
in the case of top-sails, on the afterside, called the top-linings.
Fore and aft- sails are strengthened at the clews by tack
pieces ; and jibs sometimes with a strain band.
~ The eyelet holes are all bound by a grummet ; those for ro-
bands and points are placed alternately two and one in the
head, and two upper reefs; the third and fourth reefs have
two in each cloth.

The clews of courses are formed with a stouter piece of
rope than the foot rope or leach ; its ends being tapered and
spliced into them about four feet above the clew.

The foot rope of topsails is carried round the clew, and
tapered into the leech rope in like manner.

The clew thimbles are seized in; those of the earings, reef
tackles, bowlines, &c., are fastened with bolt rope strands;
which are worked round the leech ropes through eyelet holes
in the tabling.

Courses have two reef bands on the foreside, each being
1-6 the depth of the sail in the middle from the head ; with a
belly band half way between the lower reef and foot.

Topsails have four reef bands, on foreside, the lower of
which is at half the depth of the sail ; the belly band, also on
the foreside, is half way between the lower reef and the foot.
All top-gallant sails have three bowline cringles, the foot rope
is spliced between the two lower ones, and is served and
marled a short distance in leech and foot.

Were a sail to be exactly square, there would be little art
in cutting ; but as a ship’s sails are, mostly, anything but
square, there is much skill required in the arrangement of
every cloth. In cutting out, and making them up, it is' a
primary object to adapt and cut the numerous gores which,




when brought together, will produce the form required, with
the least possible waste of canvas; and this has been obtained
by the Jong study and practical experience of the master sail-
makers in her Majesty’s dock-yards, as the waste canvas in
cutting out a large suit of sails is trifling. This is effected by
their method of ecasting the number of inches contained in
each gore, s0 that when they are brought together they shall
be equal to the number contained in the after leech cloth;
this is in reference to fore and aft sails, but the same theory
applies in the parts of square sails.

The bolt rope served on the hollow or straicht leeches of
square sails (or marled on their foot), is put on with suffi-
ciency of slack canvas to admit of ghat stretch of rope which
ises from the action of the wind} the constant strain or
pull upon the margin of such sails; and the necessary allow-
ance for the stretch of the whole is made in the caleculation of
dimensions of such gails. But in the leeches of fore and aft
sails, as also in the round foot of jibs, spankers, &e. &e., a
sufficient quantity of slack rope is introduced to keep the foot
from curling up to leave the after leech of these sails free,
and also to compensate for the amount of stretch those' parts
of the sails above named are constantly liable to.

Spankers are made with. an allowance to stretch of 3}
inches in each 3 feet of the foot, 13 in each 3 feet of tho

head, and 24 in each 8 feet of the®length of the lcech.

a

Sails are always bent to their yard or gaff with the roping
next the spar, otherwise the stiches would be cut through by
friction.

Sails are pointed by putting the ends of the pairs of points,
from opposite sides of the sail, through the eyelet holes, reev-
ing the ends through each other’s eyes, and hardening them
together with sheaves.

Many sails have latterly been fitted with beckefs in lieu of
points, the points being secured to the yard. These beckets
are differently formed.

One way is to put both ends into the same hole from the
foreside, knotting them on the after. Points jamb in these.
Another way is to form the loop wider, by making it reach
from hole to hole, knotting as before. This mode wrinkles
the reef band, and prevents it from being hauled out taut.

A third plan is to have a line fast from cringle to cringle

7
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across the after part of the reef bands, and to form the beck-
ets on the foreside with anothér line, one end of which is
made fast to the cringle; the other is rove through the first eye~
let hole, passed twice round the after line, out again, and sa
on across the fore part, and made fast to the opposite cringle,
On the same principle, some put the bights of the foremost lines
through the holes with a hard kink, reeving the after line
through the kink. This is more quickly done, and nips
harder.

A fifth plan is to weave the two lines different ways right
across, in and out of the holes, stitching the crossings. Either
of these three last answers well; a great objection to the twp
first is that there is noth‘m lay hold of abaft the sail. The
great advantage of becke®Ms that the sails sheet home with:
out fouling as do reef points,

The points are made split far enough down to admit of
being toggled. They and the toggles are generally secured
to the jack-stay; but if the jack-stay carried away, and the
earings held on, the yard would most probably go op top, in
the slings. For this reason, it is best to make the points long
enough to go round the yard, reeving through their own eye
underneath and abaft the jackstay. In some ships two jack-
stays are fitted, with a view of keeping the reefs more dis:
tinct. ®

A comparison of weichts between reef points and beck-
ets is. greatly in*favor of the latter. Thus, in a suit of
sails for a first-rate, the weight of the points would be about
10 cwt., whereas the beckets and their appurtenances for a
similar suit, would not exceed 4}.

Unquestionably, all topsails and courses should be fitted
with reef lines.

It is well to fit all fore and main topsails alike, as to length
of points in the different reefs, in the event of having to use
a fore topsail on a main topsail yard.

Bails are sometimes made use of for the purpose of stopping
leaks by thrumming them, as in making a mat. A quick way
to prepare a sail for this purpose, is to pour hot pitch on it,
and then tread oakuym over if,
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SAIL TAOKLE.

It is our business to handle spars and sails under such very
different circumstances, that it is impossible to make a law for
the arrangement of the sail tackle and its fall as usually
worked. The sail tackle is heavy, and supposed to be strong
enough singly for shifting topsail yards with, but although
equal to the weight of these spars, experience has shown that
it is.not able to stand the heavy and sudden strains which are
thrown on it when the spar butts, as it so often does, against
the tops, and consequently the long tie is generally used in
addition. This plan is not only safer, but, on an average,
quicker. The tie is so strong #hat the sail tackle may be
rove of lighter rope, and kept in the top altogether without
inconvenience. Round it up long enough to reach from the
topmast head to the lower cap, and coil it on the top battens;
send the fall on deck, place it in a constant lead and keep it
coiled up in a rack. In large ships the main deck isthe best
place for the fall, as there is not only more 7un, but the men
will be less exposed in shifting yards. Thus every one will
know where the sail-tackle fall is, and when in any case the
tackle is used aloft, the fall may be worked without delay or
mistake. Fit a strop on the topmast head on the side oppo-
site the long tie, and stop it along the legs of the stay. Keep
a rounding line with a weight on its end coiled down on the
lower cap, and a tricing whip from the topmast head inside
the rigging, for the sail tackle.

In shifting yards, the lower block of the tackle, when
triced up, will be flush with the yard. If for sails, the round-
ing line is hooked on to the lower block, and the end thrown
down to the deck, before or abaft the main yard, or through
lubber’s hole, as the case may require. As with the sail
tackle thus worked, nothing can be done with the rounding
line until the yards are down, the topsails should be lowered
as soon as possible, and the weather clew line run up.

BENDING SAILS.

Fit all the square sails with gaskets; seize them on their
head at equal distances; make the lanyards a fathom long;
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and put marks with knots, so that when hailing the yard from
the deck, the gasket that may be alluded to can be denoted
by its number from the bunt.

SAILS.

By tying sails up with temporary fastenings, there is not
only great waste of spun yarn, but injury done; for ignorant
hands always cuv at the sail in cutting loose, instead of enter-
ing their knife and cutting towards themselves. It will pre-
vent many vexatious mistakes, if the courses are marked at
the bending places of the gifferent gear with a piece of duck
gewn on the sail bearing the initials of the particular rope
which should be made fast there (thus, S. L. L., starboard in-
ner leech-line, and so on); and also to plait some bunting
into the robands at these places; for in sending courses up
furled, nothing will go well unless the leechlines be fast to
the head of the sail exactly under their own blocks, which
are on the yards.

There can be no question about the superior neatness and
efficiency of making it a habit to send sails, both up and
down, made up just as if furled. Indeed, when blowing strong
at anchor head to wind, there is no alternative.

In making them up, the main point to aim at is keeping
the yard-arms as light as possible, so that the sail may haul
out taut all along more easily. Lower the upper yards, and
stop the yard-ropes out of the way.

Seize the setting strops to the heads of the sails at the mid-
dlé eyelet holes; let them always remain there, and when
using them after the sail is rolled up, carry the foremast leg
round the after one, and seize its bight to its own parts. Top-
men are very apt to cut this seizing too soon, but by having
the strop fast to the head, their mistake may be partly reme-
died by a pull on the sail tackle, which is always hooked to
the after leg.

TOPSAILS.

Haul the head of the topsails along the deek, after sides
downwards; gather all the slack canvas back from the head;
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lay the second reef-band along the head, and haul this and
the'head taut fore and aft by the earings  Bring the leeches
as far as the reef-tackle eringles along the head; knot the
fourth reef earing into the third reef cringle, and the third
into the second ; carry the clews into the quarters about six
feet over the head ; bring the buntline toggles about a foot
over the head between the clews; coil all the remainder of
the ropeing so as not to ride, leaving the bowline cringles out;
face the foot, and gather up ; then face the head and roll up;
pass the gaskets taut; stop the clews up abaft the head, after
having passed them over the fore part of the bunt; seize the
strop ; hook the sail tackle ; knit the second reef earing into
the first reef eringle, the first into the head; and stop the
head earings along the top of the sail on each side. Send
the buntlines down on the same side of the lower stay with
the sail tackle. Toggle them, and then hitch their bights
round the quarters of the sail on their own sides about a
fathom outside the strop. Bend a bowline of the side to the
strop of the sail tackle block, to guy it off the top rim. 'When
the clews of the sail have been swayed above the top rim, and
the turns slewed out, take turns with sail tackle falls and
buntlines. Bend the reef tackles to the second reef cringles ;
and keep a good strain on the buntlines as the sail tackle is
lawered on hauling the reef tackles out. If the quarters are
allowed to get below the yard, they are not easily raised.
Carry the head earings out to the yard-arms; haul the head of
the sail taut along the yard ; tie the robands; lash the clew
lines, shackle the sheets, bend the reef tackle to its proper
cringle ; toggle the bowlines; cast the hitch off the buntlines

and the seizing off the strop ; toss the sail up, &e.

COURSES.

Haul the heads of the courses taut along, roping down-
wards (i. e., after sides on the deck,) on top of the setting
strop, and make the earings fast. Gather the sail back from
the head and then lay the second reef band on the head,
hauling its earings also taut out. Bring the leeches in taut,
as far as the inner leech line cringle, and lay them on the
head. Lay the clews over the head, about six feet on each
side of the middle of the sail, and the buntline toggles about
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a foot over the head between them. Place the men along the

head, and gather up as in furling; throw the skin over; let

the men step across and roll up, pass the gaskets, footing

them well taut; let go the earings, coil and stop them up;

pass the foremost leg of the strop over the bunt of the sail,

yound the after leg of the strop, and seize its bight to its own

parts. Make the stay whip fast well up on the slings, and

hook on to the after leg of the setting strop. Sway the sail
up and down, till its after part is aft, and when clear of turns,
hook the reef tackles to the second reef cringle over the tacks
and, sheets, and haul the arms out to the sides, lowering the
whip sufficiently to bend the buntlines, leech lines, tacks,
sheets, and clew garnets. Hang the clews to the strop of the
whip block before the bunt of the sail. Get the distance of
each leech line block on the yards from the slings with a piece
of line, and rack the leech lines to the heads of the sails,
exactly at those distances from the middle of the sail, taking
care that the leech lines are clear of each other and the inner
one racked inside the outer.

Overhaul the clew garnets, and tacks, and sheets, well. If
bending all together, trice booms up, sWway the courses close
up with the stay-whips, and the topsails with the sail tackles.
When the clews of the topsails are over the top rims, send
sail-furlers aloft, man the reef tackles and leech lines, lay out,
and haul all the sails out together.

If the leech lines have been racked just under each leech
line block, the courses will haul taut along the yard, so that
two hands might bend the courses. Yound up the clew gar-
nets, bring to the heads of the sails, cut the seizing of the
getting strop, leaving the strop on the head, pass the lanyards
of the gaskets round the jack stays. ’

When the robands of ccurses are made longer than usual,
they answer quite well for reef points, and on all the yards
it is very convenient to have two on each quarter, long enough
to pass round the sail when the gear has been so ill bent as
not to haul it quite taut along the yard.

SPANKER.

Sway the gaff three feet up, guy the peak a little to the
side on which the sail lies; make the guy and halliards fast.
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Secure the head earing by putting in two eyebolts or *lugs,”
some two inches apart on the under side of the jaws, score
the wood out between them, put the head ecringle in edge-
ways, run a bolt or toggle through all, and seize it; lay the
head of the sail along the gaff, passing it through the brails,
but by no means allow it to be stretched in the very least de-
gree. Luce from the throat, and then make the peak earing
tast with up and down and outer-turns. Let go guys, vangs,
brails, &e. ; sway the gaff up, seizing the hoops on above the
reefs as the sail rises.  Reeve a soft, greasy lacing below this,
make the tack fast on the boom close to the mast, and hoist the
luff up well taught. Put a light whip on the boom near the
end, gather the sheet of the sail out, top the boom, and reeve
the outhauler through whichever of the reef cleats on the
boom the sheet, when barelyshand taut, reaches ; if it is short
of them, lash a block on the"boom for the purpose, and bend
and take through the slack of the outhauler; then raise the
peak, belay and rack all the halliards, and let the sail hang
thus as long as convenient. As it is used, it will now give
out equally all over, the outhauler being proportionally
shifted out, and it will stand as well as any canvas not cut on
the thread can do.

Seize the brails on the after leach in their exact places the
first time the sail is hauled up, as before deseribed.

TRYSAILS.

Trysail gaffs are usually fixtures, or “ standing.” Insome
cases the pendants by which they are hung are carried out to
the point of the gaff, and the head of the sail, instead of be-
ing laced, is made to run in and out on the gaff by means of
hoops and out and in-haulers. They are said to be more
manageable in this way.

HEAD SAILS.

Make the jibs up as if they were furled ; mark the stays
with a yarn at the “nips” at the boom ends, and overhaul
them and the downhauls in on the forecastle. Unhook the
reeving lines, and reeve the stays down from head to tack,
and the downhauls up from tacks to heads through the crin-

Por
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gles; make the downhauls fast to the heads, and the reeving
lines to the stays. Stop the luffs of the sails to the stays
above the marks. Bend the halliards to the heads, and take
a hitch with their bights round the sails, near the hanks,
making fast with a seizing. Pull up the halliards, haul out
on the reeving lines and downhauls,and lower the sails to
their places; toggle the sheets, set up the stays, cast the
hitch off the halliards, make fast the tacks, and reeve the
lacings. ’

Lacings of fore and aft sails must be passed from the sail
round the fore part of the stay or spar only ; not in round turns.

Carry the Staysail out by the halliards and downhaul,
seize the hanks on outside and toggle the sheets.

TOP GALLANT SAILS AND ROYALS.

Lay the yards on deck ; bring the sails (roping next the
yard) to the jackstays with the robands, and to the yard-arms
with the earings, avoiding stretching by “riding down the
head,” &e., and keeping the turns of the top-gallant earings
clear-of the royal sheet sheave-holes; furl the sails, keeping
the bunt low, leaving the bridles and clews out, and pass the
gaskets well taut.

Send aloft and cross the yards, or put them in the rigging.

STUDDING SAILS.

The Studding sails are laced to their yards, furled square
on their heads, tacks, sheets, and downhaul eringles being
left out, and are tied up with centipede gaskets. Onu being
bent, they are more tidily kept when stopped up and down
the masts, and covered. On the booms they are “ caulked”
in, and in the rigging they hold wind, strain the shrouds
and have no chance of being kept dry.

It is usual to unbend studding sails if not much in use,
bending them as required. The whole business of bending
sails, has been often done without a word of preparation, in
order and precision, in a line-of-battle ship, in fifteen minutes.

)
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MAKING SATL.

After bending, it is well to make all sail and move the yards
about to show everything its place; getting braces, buntlines,
&e., &e., narked so as to avold occasion for unnecessary noise
and delay in shortening and furling sail, squaring yards, &e.,
&e.

In sheeting home topsails, the sheets, if double, should be
stopped together, having hands at the lower-yard-arms, out-
side the lifts, to cut the stops when they have reached them;
and in all cases before letting fall, the men should be warned
off the outer quarters of the lower yards. The fall of the
sheets is very violent, and the bights frequently get under
the feet of the people on the lower yards. In loosing courses,
it is not necessary to trice the booms up; and when the
outer gaskets have been cast off, if ‘there are no reefs to shake
out, the men should come in off the yards; the booms and
quarter-gaskets will keep the sails up.

When about to haul to a bowline, if there are reefs in, let fall
first, and shake the reefs out. Before hauling out, warn peo-
ple out of the fore part of the tops, and in all places where
they are likely to be holding on by the buntlines.

FURLING SAILS.

The yards are usually marked on the quarters, so that the
men may be kept within certain bounds before the order to lay
out is given.  If furling from a bowline, stop the bowlines, and
haul them through before clewing up.

If working with “ beginners,” do not haul the buntlines up
above the yards until the reefs are in; the state of the reefs
can thus be seen. Indeed, to get the reefs well taken in, it
is best, when all the furlers are aloft, to pipe reef topsails;
“one reef,”” “second reef;”’ causing the topsail yard men to
come in each time; and then if the reefs are satisfactory,
pipe ¢ furl sails,” and “loy out” altogether.

Lowering booms the first ship is mostly an imposition, and
in no case a proof of exceeding smartness. It is a mere matter
of position of bunt becket. If that is low, or in other words,
if the bunt be great, run the buntlines right up, having a
hand stationed to ride each one down ; pull up the bunt whip,
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and lower the buntlines. Fhe bulk of the sail falls into a
huge unship-shape looking triangle, the booms are lowered,
and the sails are said to be furled. But it comes on to rain
heavily ; the sails ave filled with water, and as long as there
is no opportunity for drying, we have drip on deck and decay
aloft. §

The sails are not furled in this case; nor are they, in any
case, until every single man has done patching, and every man
is down from aloft.

To furl a sail well, every eloth must be Zanded; that is,
gathered up in handfuls; and each handful stowed. When
this is done, let all hands lay hold of the skin all along; toss
the sail up, bringing the skin as a covering over the upper
gide of it. The bunt, in this way, will be low and round.
The end bunt gaskets are passed abaft the top-masts across to
opposite sides, and down into the top where these are set up.
The outsides cnly will be wetted in the event of rain, and
will dry without even being loosed.

It is considered neat practice to cause all the men not
stationed for squaring yards to quit the tops at the pipe
“Down Booms ;” and then when the upper yards are squared,
to pipe the remainder down together.

The evolution is not completed whilst even one straggler is
above the netting!!

The method of “making up” sails prescribed by Boyd is
not generally adopted in our service. The following is the
manner in which they are usually made up:

7o malke up a course. Stretch the head of the sail well
taut ‘along the deck, after side underneath; bring up to
the head the belly-band, then the foot, leaving: the clew
blocks out at each end, also the bowline bridles,.and roll taut
up; pass the head earing round the sail close inside the bolt-
rope, and put a stop of spun-yarn to every seam. The reef-
earings are made up in the sail.

To MAKE UP A ToprsAIL, Lay the sail on deck, after side
underneath, and stretch the head of the sail taut along ;
bring the second reef-band up to the head, and lay all the
points and earings snugly along; then bring up the belly-
band, and then the foot. The clew-blocks, bowline bridles,
reef-tackles and toggles for buntlines, should be left out, so
that when the sail is sent aloft for bending the sheets can be

’
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rove, reef-tackles clinched or hooked, and bowlines® toggled,
without loosing the sail, which will be found of great advant-
age when blowing fresh. Roll up, stop with spun-yarn at each
seam, and expend the head-earings around the ends of the
sail:

"Top-gallant sails can be sent aloft by the royal yard ropes
and bent, but they are usually bent on deck.

All spare sails should be tallied before being put in the
Sail Room.

It is not usul to use a burton or sail tackle for bending a
course; the buntlines are stopped to the head of the sail and
answer the purpose.

Sails are sent down by the buntlines. The manner of un-
bending is given in Harbor Routine, page 3.

Questrons—What are the sides of a spanker?

Answer —Head, foot, leach and luff.

What are the sides of a jib?

AnswER—DFoot, luff and leach.

Questroxs—How tell the forward from the after side of
asail? the head from from the foot? a foresail from a main-
sail ?

Why are sails “made up” on the fore side?

How are the sails of the School Ship loosed ; furled; made
up; bent; reefed; set; taken in; and unbent?

What is the objection, if any, to “making up"” sails as
directed by Boyd ?

[The Instructor should now lecture upon the “ Action of
Wind upon Sails,” as explained by Darcy Lever, or Boyd.

The Student should be required to sketch sails on the
board, and point out the various parts, &e.

The manner of taking in and setting sails will be found in
“ Harbor Routine, Part 3.  Fvolutions.]

[Sails should be made up and bent in both the ways prescribed
by the Text, in order to point out to the Student the advan-
taes of both.]




CHAPTER

XVI.
BOATS.

The Article in ITarbor Routine gives the commands, &e
for hoisting in boats ; the following, from Boyd, explains more
pdxtmular]y the means employed :

HOISTING IN AND STOWING BOOM BOATS.

The large screw ships have twe launches, which must be
stowed abreast, and well aft, clear of the funnel. In this case
the booms, 7. e. the spare topmas" hand masts, fish picces,
&e., are stowed on each side, as close as may bv safe to the
funnel casing, and the crutches secured outside of them. The
topsail yards lie under the boat outside these crutches.

The main-stay ¢ looking ”” so much up and down requires
no span; its pendant is run up through the fore part of lub-
ber’s hole, and hooked round the heel of the topmast to its
own part, or to the main-yard slings.

The fore-stay pendant hooks to a strop underneath the after
part of the fore-top, and is guyed aft to the main-top by a
span, so as to plomb the place where the bow of the boat is to
be stowed. The longer this pendant is, or, in other words,
the longer the span, the better; and ecvery inch is of value.

The runners or tackles are used for hoisting in heavy boats ;
but as the runner is inconveniently long, it is usual to reeve
some spare rope as a launch’s purchase. This is arranged in
much the same way. A double block is spliced into a pen-
dant, and the fall is rove through another double block, or else it
is rove through a double and single, according to choice. The
pendant is rove through either a smooth round thimble or a
clump block, which serves the purpose of a lizard in guying
the pulchase out to the lower yard-arm. These are fitted
with strop and toggle, or with double tails. The end of the
pendant is spliced into a hook and thimble, and when triced
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up, i3 passed over the cap and hooked to its own part. Lower
reef tackles, when tailed, are very useful for tricing up run-
ner tackles, and we have already said that topsail buntlines
answer well for pendants. Heavy launches have four ring
bolts at each end; and it is sometimes thought advisable to
use not only the runners and stays, but also the yard and long
tackles, distributing these tackles among the several ring
bolts. It may be allowable to remark that there is a practi-
cal difficulty in keeping an equal strain on all, and that if the
large tackles carried away, the small ones would not support
the weight. However, it is certainly well, when there is
much sending motion, to carry the main yard tackle forward,
and the fore one aft in the boat; and in relling, to have stout
slip-ropes through the ports. Merely tossing a boat out ortin,
during fine or previous to bad weather, is such a trifling ope-
ration, that it seems unaccountable why boats should be left
in the water for any considerable period, especially at night;
but it becomes a grave affair when a heavy launch is sending
in a sea way, from under the main yard to the fore; and too
many precautions can searcely be taken.

In securing the tails of lizards, they should be passed
twice round the yard-arm, but not round the pendant. If a
whip is used for tricing up, see that the end of the bend isso
short that it will not get into the block. Place the yards. In
large ships spread is a greater consideration than topping; in
small ships it is necessary to top them. Put on preventer
lifts or top burtons, and when the trusses and lee rolling or
yard tackles are taut, pull all the lifts and top-sail sheets taut.
Back the foreyard up with a tackle or two parts of a hawser
from the bowsprit cap to the yard-arm; and when it is fast,
check the opposite fore brace. Boom jiggers, especially the
fore ones, are frequently forgotten in bracing yards in;
and before the yards are secured, they should be so free from
restraint as to look to their work in a straight line. In hooks
ing on in the boat, see the turns out of the tackles; and in
hooking on the stays aloft, remember that launches have come
down in consequence of the stay having been hooked with a
kink, although the hooks were of faultless construction and
proportion.

Put luffs on the off side anchor stock and main rigging, for
hauling the boat over with. If there is a choice, put the
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short leg of the fore slings forward. The objeetion to short
spans with rope applies also to chainj and s ] ngs may be
lengthened with some stream chain shackles. Four hands
will be sufficient in the boat, after she is baled out and pre-
pared for hoisting.

Lead the falls so that the men will never be under the boat
when she is over the deck. Have leading men to pass lizards,
connect ends of purchases, stopper, and belay; as well as
seconds to the belaying men, whose duty will be to “light
to,” whilst taking the turn, and pay the fall clear in lowering.
Working on an upper deck, it answers well in coming in to
put the men belonging to the fore part of the ship on the
main yard, and those belonging to the after part on the fore
yard; as, when the y are hich enough, all ]i‘\ll‘l‘i will be
on their own station ready for staysor other rI it

1

Run the slack of the stays in as the b
bendine her to the side. When there is
run away with, the chances are in favor
well into the swallow of the lower blo
be stopped ; the boat will then be ¢

1

( 1

before the men ean
in by one part of
rope, and a heavy surge is then inewvi The men in the
boat must be warned to sit tight, and then, the stays let go.
The highér the yards are hoisted, the greater il be the strain
on the foreyard. Commence easing in the fore- _"-ml as \wvn
as the fore-stay is bearing weight. When the keel is high
enough to clear the crutches, haul over with the off guys. If
the boat is AJIHIINI to go forward, slack the main-stay ; if aft,
the fore-stay. If there are two launches, hoist the off-side
one in first ; don’t wait for a few inches as to fore and :ai't line;
go on with the other, and complete the duty afterwards with
the stays. 1n hoisting out, take the mearest launch first, for

reasons mentioned above. The purchase should be triced up,

and unhooked the instant it has done its duty, without wait-
g for stays, and the men who are stationed at the lizards
should remain in the j'u"r.(-k\" ready to inspect or disconnect
their g If braces and tackles are satisfactorily arranged,
put “bracing in,” and “hoisting” marks on the gear, re-
membering that the higher the boat is hoisted, not only is
there more time occupied, but the fore-yard is more strained.
The officer carrying on forward is too frequently changed

his station to be enabled to tell by the eye; but a boatswain
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of the genuine kind will pride himself on graging the waist
netting
When hoistin

»out in a tide or sea way, have a boat rope
passed from forward let outside all, and bent to the boat be-
fore she touches the water.

ne very much injured in the
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: than when kept on - deck with
If kept on deck, fit the
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lugs on the skid-beams, and the tops in clamps which fit on
the rubbing-streak ; these clamps have lugs, between which
the point of the crutch enters, and is secured therg by a pin
through all parts; thus the clamp pivots and the crutch
pivots. Have three of these crutches on each side of the
boat, and let them be long enough to bear taut against her ; fit
all the thwarts of the launch and barge to unship; fit the
stern gratings to ship on ledges fastened fore and aft, about
eight inches apart. Let this vacancy be filled by a board
when the boat is in use ; the gratings are fixtures.

Put the barge inside the launch; her keel will enter be-
tween the grating ledges. Put chocks between the outside of
the barge and inside of the launch, in the wake of the
crptches. Put the pinnace inside the barge, and in like man-
ner her keel will stand all along on the barge’s kelson.

In making these arrangements, take care that the thwarts
are not turned with the points of their finger-bolts downwards;
and lay the oars on each side on the bight of a piece of rope
from the gunnel, so that when the inside boat is out, they
may be parbuckled up to the gunnel whilst the thwarts are
being shipped..

In hoisting the launch in, the crutches are held nearly up-
right; and the clamps being turned back, their inside ends
catch her side whilst being lowered, and drop in their place.

The crushing power and consequent security of these
crutches may easily be shown by starting the chocks on which
the keel rests; when borne by them alone, her sides would
be actually stove in.

HANDLING BOATS,
(Boyd.)

When ordered on boat duty, it is well to remember your
mens’ meal hours, either taking the provisions in the boat, or
warning the master-at-arms that the crew will be absent. See
that the gear—masts, sails, oars, fenders, boat-hooks, bailer,
anchor and cable, painter, flags, breakers, water, rudder,
awning, and stanchions—is complete, and that the crew are
properly dressed. It has been found very convenient to keep
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a quarter-case in each boat, containing a pistol, flash-pan
powder, caps, a rocket and blue light, hatchet, and a few
nails; &e.

A boat officer is always supposed to have his spy-glass,
watch, and signal-book at hand ; and it is well to make cer-
tain that orders are rightly comprehended before leaving the
ship.

If about to sail, get the sails taut up before shoving off;
see that the yards are slung, so as to set the sail smoothly.
Ship the rowlocks; make all the men who are not about to
spring the boat off, sit down; haul up, sheer off; in fenders.
Asa general rule in sailing, insist upon the crew setting down
on the bottom boards of the boat.

The hauling end of lug halyards is always long enough for
a downhaul. Splice an eye in its bare end, and put this eye
over the hook of the traveller before hoisting.

Keep your weights amidships, and never belay the sheets.

Before reefing on a wind, tell the men off for the different
duties; the two bowmen to gather down on the luff; two wea-
ther hands by the halyards and downhaul; the lee hands to
tie the points, one strokesman to attend the sheet, the other
to assist the coxwain in reefing the mizen. No person need
stand up. Neat two-handed boatmen never jump about on
the thwarts or shove more than their heads above the gun-
wale. Do not luff up; chock the sheets; lower enough to
shift the tack hooks easily ; gather the fore sheet aft, that the
men may reach the foot of the sail without leaning over the
lee gunwale; shift the sheet; tie away ; slack the sheet ; hoist;
resume places, and haul aft. Should the mizen be reefed
more quickly than the fore-sail, do not haul its sheet aft until
the boat has steerage wagon, else she will get in the wind
and lose time.

In boom boats, set the jib before setting the fore-sail, tak-
ing care to have the runners hard taut before hoisting. ~The
jib is the fore-stay; and if the fore-sail be set first, the mast-
head is dragged aft, and the after-leech hangs slack. If
obliged to set the jib after the fore-sail, ease the fore-sheet off
whilst hoisting the jib, and let the mast-head go forward into
its place.

In coming alongside, lay the fenders out, and get the bow-
sprit in in good time, especially if it be an iron one. The
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general rule is to keep the main yard of the ship end on; but
that must depend on tideway, and whether the boat is heavily
or lightly laden. :

The boat should be hbailed out, slings hooked, and other-
wise prepared for hoisting, before reaching the ship.

If your men are all sitting to windward in a breeze, make
them occupy their proper places amidships before passing to
leeward of a vessel. I'here is not only an eddy wind under
the stern of a ship that is riding head to wind, but also ire-
quently an indraught of water. And it is not uncommon to
see an inexperienced young officer trying to pgss close under
the stern, suddenly taken aback, and his mast-head, which at
one moment was looking quite clear of the boom, thrown to
windward, and entangled by it.

Hailing or interchanging hails with the gun-room, on pass-
ing astern, is just as improper as the above course is foolish.

When the wind fails, get out oars at once.

The remarks about handling ship apply equally to a
You may bring her to such nicety of trim under gail, that in
moderately smooth water she will go round without any assis-
tance.

Putting the rudder right aer
420 is considered the extreme of efficiency.

When there is no way on, er when the boat is tied by the
ing, when the tow-line is fast to the wrong

}

boat.

s the stern deadens the way ;

stern—as in tri t
place, as the stern ring bolt—the rudder bas no effect w hat-
ever.

If your boat hangs in stays, and has just loat, or is a
to lose, her way, you may (possibly) get her head round 1}
jerk of the tiller, but it looks very silly to be going through
the motions of' st » when there is no way on.

ut
&

1
L

y the rudder has a different cffeet to what it
has when there is headway. If, when going abead, you were
to unship the rudder,and could point the stem, say three points
on either bow, the bow would glance off in the direction to-
wards which the stem pointed. It is precisely so with the
rudder in sternway. If the helm is put a-starboard, the rud-
der points out on the port quarter, the water presses on the
starboard side of the rudder, and the stern glances off in the
direction to which the rudder points.

During sternway t

It must be observed that in sternway, when the rudder is
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over to either side, much strain is brought on the braces and
pintles.  Consequently, when ships are taken aback in a
squall or seaway, it i
In all cases of ste

or m-‘v\m\,v ion of

al to secure the helm ‘(mm“np\
, endeavor, either by trimming sails
the bout to what is called
very little effort will be re-
either way. For when the
e n, the way is retarded.
r helm will be "“Im'ml by allowing the boat™ to be
by the head, and this 1 l'c caused by the bowmen
r both. If the bows are
: relieve the helm, but not
as a matter ot course ; m- if the jib wasalready flat, it might
be the cause of depression, nwl a few inches (hccwtl Won]d
perhaps, answer the purpose. en the mizen might be the
t ]vu thﬂ remedy. But
mtil the sails are
r in command can
alteration of trim, until the boat
it ending the bowmen for-
I go about of herself.

a “small helm;”
quired to move the b
rudder is drag

Weath

l

{ wrd, or by press
, a pull on the jib sl

cause, and an inch of

it will be of no wuse

then the offi

irift, have ridden
; h, after being
ashed up in a bundle, were thrown overboard, with the cable

1
ut neavy seas by r

1

will be got upon a beach more easily by placing the
stretchers on tl t

1warts under the keel; of course rollers are
have blocks and rope, you can get a pull by

anchor, keeping a hand on it to prevent it from
i ¢ as soap on the “ ways.”

u u]u a low bridge, or under a

zh enough to clear the gunnel,

You will
weight that ca

r the-plug out.
weighing unything heavy over the stern, bear the
rope ¢ wml ships, and step the awning stanchion over it. Other-
>, if whilst rolling, or from other causes, the rope flies
f?w t!v! wrter or side, the boat will fill.
hen you are presented with the end of a hawser'to run
out, and which is not becketed, put a hitch on it and stop the
end down at once. ¥
When you go on duty to another ship, return to your boat




the moment that you have delivered your message, and wait
for orders. . If in a tide-way, ask for leave to hang on by the
boom. A careless officer goes below; his boat’s crew block
up the gangway, commence conversing through the ports,
are disrespectful to strange officers, and bring a bad name on
their ship. When a boat officer must be absent from his
boat, he should leave his coxswain in charge, with positive
orders concerning his duty.

Towinag. (Boyd.)

In taking another boat in tow, pass clear of her oars;
place yourself right ahead, exactly in line, and “give way”
the instant that you have hold of her painter. Do not give
another boat yowr painter until she is in line ahead of your
boat. Take the towline to the foremost stern sling bolt, and
toggle the bight with a stretcher. If you wish to turn your
boat’s head, bear the tow line over the quarter on that side to
which you desire to turn, for the helm will be of little or no
use.

" In towing short round, do not attempt to turn before your
leaders are round.

The heaviest boats should always be nearest the tow.

Boats will tow with increased effect if weighted with shot.
A few lengths of stream chain is the quickest weight that
can be passed in and out, besides being less damaging to the
boat.

Taking another boat in tow without delaying the duty by
fouling her oars, or geting athwart her hawse, is 2 very neat
performance for a young officer, and when well done betokens
Jjudgment and skill.

saLuTING. (C. 8. Navy Regulations.)

Boats not heavily laden, will, on meeting or passing other
boats, observe the following marks of respect.

1st. To a boat bearinga flag or broad pendant, boats carry-
ing narrow pendants will lie on their oars; all other boats
will toss their oars. 3

2nd. To a boat bearing the narow pendant of a captain of
a frigate, all boats will lie on their oars
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3rd. Officers in boats meeting or passing their own im-

mediate Commander, with a pendant on his boat, will salute -

him by lying on their oars.

4th. All officers in boats will touch ‘their hats to each other
when passing, and boats saluted will return the salute by toss-
ing the bow oars.

5th. The same marks of respect are to be paid to boats
carrying foreign officers as to our own.

BOATS DETACHED. (Boyd.)

Make due allowance for the rate at which the tide is going
past the ship, or the rate at which she may be moving, when
making for her. A current frequently sefs close along shore
in the opposite directiction to the one that is going by the
ship; and therefore, a little judgment may save a long pull.
At Spithead, for instance, when the ship is swung at ebb,
with her head to the Eastward, the tide will run strong to-
wards that -direction along Southsea Beach, and a boat
pulling straight for the ship from the harbor would be
carried very much astern; whereas, by dropping down
with the tide, close along Southsea Beach, until well ahead
of the ship, very little effort will carry the boat on board.
An inquiring boat-officer will learn more of the theory of
local tides and currents by a chat with a waterman, than can
be found in books; and by observing—when abroad—the
manceuvres of native boatmen, much labor and risk will be
avoided.

When watering with casks, keep slings on those which stow
amidships. Keep the end of the Suction hose in a washing
tub, or place a piece of bread-bag stuff round the rose ; for a
very little gravel drawn into the valves will delay the work.
Do not forget the engine wrenches and bungs.

When watering in bulk, wash the boat well out the first
thing, and when being towed off, do not allow boat-keepers to
sit smoking on the gunwale, forgetting to spit overboard.

A forty-two foot/launch will carry in bulk, in smooth water,
about 22 tons of water.

In rafting casks, knock the inner hoop off each end, and
drive them on over a hide ®r sennit becket. Stop the raft
line to these beckets, but do not reeve it.
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In the entire absence of usual resources, great weights,
such as a gun, for instance, may be got in a boat where there
is a rise and fall, by filling the boat with dunnage, at low
water, or sand, banking up an inclined plane with shingle,
rolling the-gun into the boat, clearing out the sand, and wait-
ing for the tide to float her off.

When boats are riding at the booms, the best stern fast is
a whip from the main yard with a light inhaul.

Boats may be kept clear of the ship, when riding
by causing them to tow a grating, or bucket, or net full of
shot.

If it comes on to blow when you are detached, you will most
probably be signalled to remain where you are till it moderates.
If you return, either round to ahead, down mast

ing astern,

ut oars

)

and drop down; or else, if you bave confidence shoot up
under the stern.
Meeting on opposite tacks, the boat on the port tack passes

to leeward. Boats running give way to those on a wind.

Never stretch the heads of your sails in bending them, put
them to the yards and gaffs barely hand taut.
Tn shoving off when the ship is not head to wind, pull
well clear of her before making sail.
Remember, in running, that you cannot carry all the can-
vas on a wind that you can before it; therefore make ready
for rounding to.
Runnine with much sail dead before it, in a gig, is very
. dangerous : if the wind comes a little on the sheet guarter,
(say starboard,) it is safest to haul up to port; and when the
wind is on the port quarter, haul in the sheet, lower, shift the
mme course, and hoist the sail on the port side.
ds, let go the sheet; if

sail round, res

When you want a pull on the hal
in the fore, check the mizen at the same time.

Dipping a lug is the neatest handed affair a boatma
has to do. You must tell the men off; the bowmen to be
the fore part of the sail out, the two next to gather the sheet
of the sail forward and pass it round, the after hands to un-
hook and hook the sheet, the others to sit fast, shifting the
halliards and handing the foot along, and hoisting when ready.
Do not lower until the fore part of the sail has been aback
suffieiently to bring the wind off the other bow, unless it is
smooth and you have great way on; but the sheet may be
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side all,—the bight being made fast to the bowsprit cap, sus-
pended on both sides from each lower yard-arm and spanker
boom end by whips with bowline knots and the ends reaching
the water astern,—boats may not fear to make for the ship
anywhere without running against her ; for whilst the hawser
is out of the gangways, triced up when not in use, the quarter-
master of the watch can drop it on top of a boat, and avoid
the frequently too late cry for a boat rope. Wet warps re-
quire careful seizings. Whilst hauling ships about the har-
bour, we never sce the warps laid out by the dockyard rig-
gers, (however wet,) slip or come adrift. Their plan is worth
notice.  They make four parts of their spun yarn seizing,
take a round turn with the bight of this round the standing
part of the hawsers, then pass the seizing, (figure of eight
fashion,) round the hitched end and standing part, then cross
it opposite ways with two parts each way, reeve the ends
through the bights and drag all the turns taut.

A quick way to preserve warps or small cables from injury,
is to reeve them through your spare gun trucks, clapping a
“hear a hand” mousing on each side.  Boats should have
their particular recall, the general recall, their distinguishing
pendant, a “ pull to starboard” pendant, a “ pull to port” pen-
dant, the ¢“answering” pendant, and a “you go very well”
pendant, painted on a board fastened on their inside in some
safe place. Boats may be manceuvred with much effect with
these few ¢ general signals.”” Before going alongside a vessel

gunder weigh, observe if she have head or sternway, and in
any case get the masts down before closing her; otherwise,
if the bowman fail to catch hold, and the mast-head be fouled,
a capsize is nearly a certainty. A metal cruteh fitted to each
boat to ship on the stern, so as to steer with an oar when the
rudder is wanting, is a most useful “stand by.” Numerous
rope ladders facilitate boat work materially. Stern and
quarter ones are indispensable. Having quarter and stern
boats’ tackles kept overhauled down in the absence of the
" boats, prevents delay in hoisting, dispenses with an unsightly
pile of gear in the mizen chains, and is a great saving of
men’s clothes, who otherwise must soil a suit in stopping up.
The quarter tackles may be becketed to eye-bolts in the bends,
keeping clear of port edges, else they chafe; and the stern
tackles to the rudder bolts. In being towed by a vessel, if




163

alongside, contrive to have the rope from as far forward as
possible, so as to avoid riding at a short stay; never make it
fast, but toggle it with a stretcher through the aftermost of
the foremost sling bolts, so as to be able to slip it in an in-
stant. Steady it near the stem with the bight of the lazy
painter passed over it. If being towed astern, the closer the
better. And when about to be cast off, either be dropped
astern clear of other boats, or be handy with your oars, so
as to shoot out clear of other boats which may be in tow,
Do not permit other boats to hang on by your boat. . If other
ropes are not supplied, get more of your own tow-line, and
after securing its bight, as before said, pass its end aft; and
if it is not long enough, bend the nearest boat’s warp on to
it, otherwise your stern or stem will ‘be dragged out. The
quick way to run a short warp out, is for one boat to run away
with the end, and the others to pull in fore and aft under
the bights as they are payed out at equal distances according
to the length of the warp and number of boats, giving way
the moment they have got hold. = In all cases, when you take
in the end of a warp, coil enough of it forward, so as to be
able to make a bend the instant your boat reaches the place
you wish to make fast to. It is hardly possible to lay heavy
warp out without floating its bight. If there is a chance of
its being suddenly tautened, hang it outside the boat, in-
s#ead of laying it fore and aft amidships. In running warps
out, the whole warp is sometimes coiled in the boat, and the
end being made fast to some desirable place, the boat makes
for the ship ; in other cases, a part only is coiled in the hoat,
and she earries the warp from the ship to the place to which
it is to be secured. Whichever way it be there is great judg-
ment required in reserving a sufficiency of hawser in the boat
to ensure that she will reach her destination, only paying ou$
when certain of doing so. It is from this necessity for judg-
ing the distance by the eye, that we have the term * guess
warp.”

Stern boats are best fitted when they have runners as well
as tackles, the runners being passed after the boats are hoisted
up by the tackles. The tackles are then unhocked, and the
boat is lowered by the runners. All standing parts of gripes
of outside boats should be fitted with slips, the falls kept in
separate racks, and one boat’s binnacle, at least, kept on deck
ready for use.




CHAPTER XVIL
ORGANIZATION.

The organization of a ship’s erew is attended to by the st
Licutenant, or Executive Officer.

Upon being ordered to a vessel, the Exceutive Officer visits
the ¢ Receiving Ship,” and finds a crew already detailed by
the commanding officer, as directed by the Navy Regula-
tions, CHAPTER 32, page 170.

e examines the men, and selects the petty officers; also
the topmen, fore-castlemen, and after guard. Upon receiving
them aboard, he makes out his watch, quarter, and station
bill, and assigns to each man his station.

Every man has his ship’s number, watch number, and
hammock number. The ship’s number is the number given
the mentby the Pay Master on his rolls—the watch and ham-
mock number should be the same, and assigned by the Execu-
tive Officer.

The men are messed by the Master at Arms, under the s
perintendence: of the Executive Officer—the petty officers
having a mess to themselves.

+ Bags and hammocks are issued by the sail-maker ; lashings
by the boatswain—always by direction of the Bxecutive Of-
ficer.

The bags are stowed in 7racks, and the hammocks in the
nettings.

The hammock hooks are put up at the yard, and numbered
by the Kxecutive Officer.  The watch or hammock number of
each man assigns him his berth. The numbers are so ar-
ranged that the men are berthed near their stations: fore-
castlemen forward, topmen amidships, and after guard aft;
petty officers near the hatches.

Tammocks and bags are numbered with the watch num-
bers of the owner.

Watch, quarter and station bills are made out by the Kx-
coutive Officer, in accordance with the complement of the
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ship; and the men being received in the morning, should be
mustered at evening quarters, as though the ship had been
three years in commission.

At the first of every month the Division Officers make out
Clothing and Requisition Bills, which are approved by the
Captain and issued by the Pay Master.

The Fire Bill is made out by the Executive Officer, and
posted as soon after the vessel is puv in commjssion as pos-
sible.

It i8 customary for the Exccutive Officer to prepare and
publish a Daily Routine, for the guidance of the Officer of the
Deck. A Routine is only absolutely necessary where the of-
ficers placed in charge of the deck aré young and inexpe-
rienced: The best form for Morning Orders is undoubtedly
to « call the First Lieutenant at daylight.””? After reaching
the quarter deck he can issue his orders for the day.

A Conduct, or Liberty Book, is kept by the i

irst Lieuten-
ant, in which to note down' all offenders, so that they may be
brought to punishment.

To properly organize and discipline a ship’s company, it is
absolutely necessary that the officer charged with it should
have had considerable expericnce on board a man-of-war. No
amount of book learning will' enable an officer to become a

od Tirst Lieutenant.

‘Midshipmon should keep copies of the watch, quarter, sta-
tation, and fire bills of the ship serving in, for future refer-
ence.

The Ordnance Manual prescribes the manner in which fhe
crew is to be quartered. TForms for Watch and Station Bills
are sometimes furnished by the Navy Department.

The following is a copy of a Fire Bill for an iron-clad,
mounting four guns:

FIRE BILL.

Upon the alarm of fire, signified by the ringing of the
ship’s bell, all hands will at once repair to quarters; but the
ordinary call is to be given as soon as practicable, by way of
enforeing the order.

The Firemen, with their battle axes, in charge of Midship-
men ——, will lead along the %ose.




The Pumpmen will man the pumps.

The 1st and 2nd Captains of Guns will constitute the Fire
Party, under the First Lieutenant and Boatswain ; which lat-
ter officer will have the axes at hand. They will remain at
quarters until called for.

. The Carpenter and his mate will immediately rig the
pumps, assist in leading out the hose, and provide axes, &e.

The 1st and 2nd Spongers, under Lieutenant , will
constitute the Swmothering Party ; will provide themselves
with blankets and wet swabs, and remain at quarters until
called for.

The Compressor-men and 2nd Train-tacklemen, under Mid-
shipman , will get up buckets and swabs.

The Powder Division will form lines for passing water.

The remainder of the gun’s crews will, under their respec-
tive officers, run in the guns, form lines for passing water from
outside, cover_hatches, fill up division tubs, wet blankets and
swabs, &e &e.

The Master will take charge of the spar deck, and, with
his division, put on gratings and tarpaulins, lower windsails,
superintend the lowering of boats, form lines for passing wa-
ter, &e.

The Gunner and Quarter Gunner, stationed in the Maga-
zine, will repair to the cocks for flooding the Magazine “
Shell Room ; and will await orders from the commanding
ficer.

All men stationed in the Shell-Room, Bolt-Room and Shot
fmr,-kers, will repair to the Gunner's Store-Room, and await
orders as to theowing the stores therein overboard.

The Quarter Gunner, stationed at the Magazine Screen,
will repair to the Rocket Locker, and await orders.

The Quarter Gunner, stationed at the Battery, will repair
to the Musket Rack and Division Bowes,and await orders.

The Lieutenant in charge of the Gun Deck will give orders
to draw the charges, throw shell overboard, &e., when in his
opinion it becomes necessary so to do.

The Master at Arms will report to the Executive Officer
for orders as to the release of the prisoners.

The Chief Engineer will detail such assistant Engineers
and men as may be needed to take charge of steam pumps,
lead out hose, &c.
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The Surgeon and his Assistants will be in readiness to de-
stroy, if required, all inflammable fluids ; and will superintend
the removal of the sick. His post will be at the Dispensary.

The Pay Master and his Clerk will attend to the saving of
the money, books, &e., in his charge.

The Marines, in charge of their commanding officer, will
form on the upper deck, with loaded muskets; sentries must
be at onee placed over the Spirit Room and boats, with orders
to allow no one in each without orders from an-officer.

If the alarm is given at night, the men are to await orders
as to the disposition of their hammocks.

All officers not specially mentioned are to. remain at their
quarters, and assist in forming lines for passing water, pre-
serving silence and order, &e.

The following “instructions,” though not probably belong-
ing to Seamanship, will, perhaps, be found useful. They
were adopted, with success, by the Division Officers of the
Steam Frigate Merrimac, on her last cruise, in instructing the
men at quarters. More questions are asked, however, than
men can be expected to answer; and some have lately been
added. They are given here simply to point out to the young
officer a method of instructing his Division, and can be modi-
fied at pleasure.

Men get very tired of rupning the guns in and out, and
the gear soon gets “ long jawed ;” by pursuing a proper course
of instruction, though, the crews become very much inter-
ested.

Beginning with the First Instruction, the officer requires
the men to answer to their duties at ¢ casting loose,” “ secur-
ing,” &c.; he calling the mumbers. He then goes to the
Second Instruction, and so on.

In the following, the First Instruction applies to the 9-inch
gun, on the Marsilly carriage.

In the other Instructions the officer asks the question, and
then answers it himself, dwelling upon it until every man at
the gun understands it. Many of the questions should he
omitted, as too difficult:
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FIRST IRSTRUCTION—I-INCH GUN.
Casting Loose.

at Guu—1. Cast loose and middle breeching; place
straps and toggles amidships; give lock apron to No.
11; equip with belt, primer-box, thumb-stall, priming-
wire, boring-bitt, cutlass and pistol. ~See gun clear for
action, and report.

2. Cast loose and middle breeching ; clear lock-stringy;
place sight covers, straps and toggles amidships; pro-
vide match. Equip with belt, primer-box, thumb-stall,
priming-wire, boring-bit, cutlass and pistol.

3. Place swab and chocking quoin near ship’s side;

- assist No. 4 to take out tompion; cast loose. Arm with

cutlass and pistol, or sword bayonet.

4. Place chocking quoin near ship’s side; take out
tompion and pass it to No. 6; assist in casting loose.
Arm with cutlass and pistol, or sword bayonet.

5. Assist in casting loose; place shot-grommet, shot,
and wads, in rear of gun, to the left; hook and house
the double block of side tackle. Arm with cutlass and
pistol, or sword bayonet.

6. Assist in easting loose; hang tompion amidships;
take down sponge and rammer; hook double block of
gide tackle, and mouse it. Arm with cutlass and pistol,
or sword bayonet.

7. Provide shot and shell arms : Pike.

8. Provide shot and shell arms: Pike

9. Provide ordinary and roller handspike; assist in
casting loose. Arm with cutlass and pistol, or sword
bayonet and cartridge box.

10. Provide ordinary and roller handspike, and bucket
of sand; assist in casting loose. ~Arm with cutlass
and pistol, or sword bayonet and cartridge box.

11. Paut lock-apron amidships; hook and mouse train
tackle ; see fire bucket and battle lantern in place. Arm
with battle axe.

12. Hook and mouse train tackle; assist in casting
lgose. Arm with sword bayonet and cartridge box.
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13. Assist in casting loose: fill water bucket; stow
thammocks at night. Arm with a battle-axe.

14. Assist in casting loose ; stow hammocks at night.
Arm with sword bayonet and cartridge box.

15. Assist in casting loose; clear away port tackle.
Arm with sword bayonet and cartridge box.

16. Assist in casting loese; clear away port tackle;
provide wet swab. Arm with battle-axe.

17. Provide passing box for powder.

Securing.

. at Gun—1. Secure breeching; coil lock-string; put in

vent-plug; return equipnients, and report gun secured.

2. Secure breeching ; put on all aprons ; return equip-
ments.

3. Put in tompion ; assist in securing; return imple-
ments and equipments

4. Put in tompion ; assist i securing ; return imple-
ments and equipments.

5. Replace shot-grommet and wads ; assist in securing;
return implements and equipments.

6. Hand tompion to No. 4; return rammer and sponge;
assist in securing; return equipments.

7. Return shot, shell, and -empty boxes; assist in se-
‘euring ; return equipments.

8. Return shot, shell, and empty boxes; assist in se-
curing ; return equipments.

9. Return hand-spikes; assist in securing; return
‘equipments.

10. Return hand-spikes and bucket of sand ; assist in
securing ; return equipments.

11. Secure train tackle; put lantern and fire bucket
in place ; return equipments.

12. Secure train tackle: assist in securing; return
equipments.

t in securing ; return equipments.
14. Assist in securing ; return equipments.
P JU1f




15. Secure port tackle; swab deek; return equip-

ments.
16. Secure port tackle; swab deck; return equip- |
ments. !
17. Return passing-box and powder. }
Shifting Trucks. |
No. at
Gun. PORT TRUCK. STARBOARD TRUOK.
| e e e R R % o
. | Rolleg. hand-spike. | Roller hand-spike.
2. | Roller hand-spike. | Roller handspike.
3. | Shift truck. | Place chocking quoin and

3.
4. | Place chocking quoin|mgn hand-spike.
and man hand-spike.[ Shift truck.

y ) :
5. | Get new truck. Man hand-spike.

6. | Man hand-spike. Get new truck. {
7. | Man hand-spike. | At station. |
8. | At station. Man hand-spike.

9. | Man hand-spike. At station.

10. | At station. | Man hand-spike.

11. | At station. : { At station.

12. | At station. At station. ~ 4

13. ! Man hand-spike. | At station.

14. | At station. Man hand-spike.

e ' At station. At station.

16. | At station. At station.

17. | Atstation. At station

Sponge, Load, and Shift Brecching.

No. at Gun—1. Serve vent.
2. Unshackle old, and shackle new breeching at
breech load. :
3. Load.
Sponge and load.
Pass cartridge and shell,and draw breeching-bolt.

SRS




@. Pass sponge and rammer, and draw breeching- bolt.
7. Pass shot or shell.
8. Pass shot or sh

9. Bring new, and take away old breeching.
10. Bring new, and take away old breeching.
11. Assist in shifting breeching.

12. Assist in shifting breeching.

13. Draw side shackle l,;
14. Draw side shackle-pins.
15. At station.
16. At station.

17. Pass powder

ting.

] ioht } . o AT ve -
ad light-bar ; remove bree

Gun—1 'i‘“‘ y

‘l'” "" e K“l
A 1}"\« “j "\1Ct and tend fall.

- € '!\ux r\ e Lllm‘ e, and tend at muzzle

and tend at muzzle

bolt, and man fall.

bolt, and man fall

t side-shackle pin ; and man

e off cap square

8. Take off cap sqr

fall.

9. Key “griolet bolt”” on upper deck, and man fall.
1 griclet,” and man fall.
b at breech, and man fall.

Assist at bre "‘h and man fall.

15 Huul side-tackle to griolet, and man fall.

14. Man fall.

15. Man fall.

16. Man fall. -

17. Man fall

e ; out side-shackle pin; and man

1
]
1

Nore.—The 1st part ofthe gun’s crew shift the carriage; the 2nd
lower the gun, if required
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Fire Quarters.

No. at Gun—1. Fire Party.

. Fire Party.

. At quarters.

. Smothering Party.

. At quarters.

. Smothering Party.

. At quarters.

. At quarters.

. At quarters

. At quarters.

11. Lead hose along.

12. Get up buckets and swabs.
13. Man pumps.
14. At quarters.
15. At quarters.
16. Lead hose along
17. At quarters.

bk
SOOI U= W

Nore—The above has reference to the Fire Bill as given in the
text.

Stations at Gun.

No. at Gun—1. 1st Captain; 2nd Boarder.

. 2nd Captain; 1st Boarder.

. 1st Loader; 2nd Boarder.

. 1st Sponger; 2nd Boarder.

2nd Loader ; 1st Boarder.

20d Sponger; 1st Boarder.

. 1st Shellman and Pikeman.

. 2nd Shellman and Pikeman.

. Ist Handspike and 2nd Boarder, or 2nd Rifleman. ‘
10. 2nd®Hand-spike and 1st Boarder, or 1st Rifleman. |
11. 1st Train Tackle and Fireman. ‘
12. 2nd Train Tackle and 1st Rifleman.

13. 1st Side Tackle and Pumpman.

14. 2nd Tackle and 2nd Rifleman.

15. 1st Port Tackle and Ist Rifleman.

|
|

cowqg;;n..;;ww
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16. 2nd Port Tackle and Fireman.
17. Powder Boy.

Manner of Working Both Sides.
Equipment of Boats.

The Instructor to call-the numbers, and the crew to answer
as to their duties in fitting the boat out for “ distant service.”

Boarders, Riflemen, Pilemen, &e., to be instructed in their
duties ; the “ calls,” &e. -

Shifting from Right to Left.

Words of Command, and Duty of each Man at each and
every Command.

For example : the Instructor commands: “Serve vent and
sponge,” and then question qach man upon his particular duty
at that command.

4 Nore—Refer to HarBor Rouming, page 17, Morning and Evening
Quarters.

SECOND INSTRUCTION.
Sponging and Loading.

QuEesTioNs—1. How serve the vent in sponging ?
2. How serve the vent in loading ?
, 3. Why is it'important to withdraw the wire in time, in
ease the charge is to be rammed home a second time ?
4. Why do you close the vent in sponging ?
| 5. Why do you close the vent in loading ?
< 6. Why do you clear the vent both before and after spong.
ing ?
7. How do you clear a vent?
8. Show practically the use of the drill and bow.
B 9. How put a cartridge in a gun ?
10. Why put the seam sideways, or down ?
11. How draw a cartridge ?
12. How load with a shell ? (Time fuze.)
13, How load with a shell?  (Percussion.)
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14, What is a sabot, and its us
15. How draw a shot, or shell?
16. How draw a projectile from a rifled gun?
17. How draw a junk wad ? :
18. How draw a grommet wad ?
19, When use a wad ?
20. Is it ever used in a rifled gun?
21. When would you “ double shot ?””
22. Would you double shot a 9-inc
23. Do you ever load with two she
24. Suppose in loading with shell the fuse should ignite ?
25. What precaution use in taking ofl the patch ?

26. How do you sponge a gun?

27. Why turn the sponge m a particular way ?

28. Suppose you “draw fire ?

29. Do you ever wet the sponge ?

30. If a shot or shell should jgmb in-a gun, would you fire
it?

31. How are shell boxes distinguished ?

32. What distinguishing
10, and 15-sec. fuzes?

33. What indicates a percussion fuze?

34. Why are rifle shell generally fitted with percussion, in
stead of time fuzes ?

35. For wlmt distance use a 5" fuze (9- mch gun)?

‘

marks are put oa to indicate 9,

36. “« 54 107 «

37' 113 149 « « ]5” « 113

88. .« @ « « grape «

Oy e & ¢ canister L4

40. What colors are wsed to distinguish the different
charges.

41. When do you use a scraper?

42. Where do you go for powder ?

43. Where do you go for shot or bolts ?
14, Where do you go for shell ?

45. Where is the passing-box sent down ?
16. What becomes of it then ?

17. What is done with empty shell boxes?
48. Where are wounded men carried ?

49. Who carry them to the hatches?

50. How load a gun with a hot shot ?




. What is the charge of this gun?
)2. What is an incendiary shell.
53. How are the boxes containing them distinguished ?
54. What is a liquid shell?
5. What is McEvoy’s iguiter ?

THIRD INSTRUCTION.
Pointing.

1. What do you call “line of metal ?”

2. Point the gun by line of metal.

3. Would your shot go above or below the mark (within
point blank) ¢

4. How will you point in order that your shot will not go
above ?

5. What is ¢ dispart ?”

6. If the distance is more than the point blank range, how
will you point ?

7. What is meant by point blank ?

8. If your gun has much elevation, will you see the ob-
jeet?

9. Is there any way of giving the gun elevation, and keep~
ing sight of the object at the same tm)e’

10. Show practically the use of the Tangent sight ?

11. In pointing, what would be the effect of not keeping
your eye close down to the notch ?

12. Why is it necessary that you should get your object on
at the full extent of the lock-laniard ?

13. How lay your gun-ship rolling—having given the dis-
tance ?

14. Suppose the distance is increased or diminished ?

15. Suppose, after having pointed, the ship heels to, or
from the object?

16. What is tangent firing ?

17. How would you ¢ extreme train ”’ forward, or aft ?

18. How would you lay your gun level in an open road-
stead, or at sea (no motion on) ?

19. How do so in harbor?

20. What is the Trunnion sight ?
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21. How much elevation does thig port admit of ?

22. How much depression ?

23. What limits the depression of the bow and stern gung
of the iron-clads ?

24, Would you train or elevate first ?

25. What is one complete turn of the screw of the 9-inch
gun equal to?

26. What use can be made of this?

27. What is a gunner’s quadrant, and its nse?

28, What:part of an iron-clad would you aim at?

29. What projectile use ?

80. What position take in'engaging a Monitor ?

FOURTH INSTRUCTION.
Firing.

1. Your gun having been pointed, when do you fire (ship
rolling) ?

. Suppose you miss fire ?

.3 Suppose the wafer explodes, and the pun_uw burns out
—how proceed ?

4, Where do you stand in firing ?

5. What is the “drill” in uulcl firing, and where the
noise is so great that the commands cannot be heard? Give
a practical illustration ?

6. Suppose your lock is blown off ?

7. How do you put in a spur tube ?

8 How apply a match ?

9 Whatis « direct firing 7

10. What is “ ricochet firing 7"’

11. When adopt the one or the other ?

12. If, firing with a full charge, you change to a reduced
charge, will the same elevation answer?

13. Why will the range be increased after firing a number
of rounds ?

14, What will be the effect on the recoil ?
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FIFTH INSTRUCTION.
Miscellaneous.

1. On what does the time of bursting of a loaded shell de-
pond ?

What are the bursting charges of the different shells
uwd ?

3. What are chmpnel or \phcnefxl case shells?

4, What is a Spur Tube ?

5. How do you put in a primer?

6. Name the charges for the different kinds of Navy guns.

7. What is the \vmwht of the different projectiles used in
the v m(uu~ kinds of N.wy guns ?

3. How calculate the wex«ht of a qpheueal cast-iron shot,
or shell ?

9. Picked up a spherical cast-iron ball, Wewhmg 98
pounds ; required the diameter of the bore of thu gun?

10. How spike or unspike a gun ?

11. How burst a gun?

12. What is the axisof a piece ?

13. How secure a gan for sea?

14. How house a lower deck gun?

15. Why is it done ?

16. How throw a gun overboard ?

17. How hoist a gun in ?

18. Suppose a shot gets adrift in a gun in a gale of wind ?

19. In a gale @ gun gets adrift?

20. What is a Tennessee Saucer ?

21. What other “ cups” or.“saucers” are used ?

22. Give the nomenclature of the gun and carriage.

23. What are the duties of a ])nmon Officer ?

21. Describe the battery of the \lup in which you last
served ; the drill; the guns; the carriages; charges ; -projec-
tiles fu/m &e.

‘Z) Make out a Watch and Quarter Bill for an iron-clad
of 4 guns?

26. Describe any breech-loading cannon you may have
geen.

[

Describe any breech-loading rifle you may have seen.




™ 28. What object was sought to be obtained by loading at
the breech ?

29. What is the principle of the Minie rifle?

30. Describe the Carabine a Tige.

81. What are the objections to breech-loading cannon and
small arms ?

82. What are the advantages of ?

33. Why is a rifled gun superior to a smooth-bore in range
and accuracy ?

34. What is the « parabolic theory ?”

85. How does the resistance of the air affect spherical
shot ?

36. If a shot is eccentric, towards what direction will it
deviate ?

87. What is a Ballistic Pendulum ?

38. What is the dnitial velocity of a shot?

39. How is the velocity of recoil calculated ?

40. How is a gun “disparted ?”’

41. How are the divisions on the sight-bars calculated ?

42. What is a Columbiad ?

43. Describe the manner of casting, boring and rifling
guns.

44. What are the proportional charges of guns—smooth
bore and rifled?

45. Describe the different fuzes in use ?

46. What windage is allowed in our smooth bore and rifle
guns.

47. On what does the initial velocity of a projectile de-
pend 2

48. Strap a shell.

49. How is gunpowder manufactured ?



APPENDIX.

DIMENSIONS AND DESCRIPTION OF THE U, S. FRIGATE
MERRIMACK.

Length over all, 300 feet.
% from knight heads to taffrail, 281 «
L from forward side of rabbit of
stern to forward side of propeller hole
at water line, and 23 feet draft, 267 ¢ 9 inches.
# of keel, 247 «
Breadth—extreme, DT ¥ g e
& moulded, (L) LS e
& extreme at spar deck, 46 «
Depth of hold to spar deck, TSR
# “ to gun deck, 26l
Height between berth and gun deck in
clear of beams, B0 g e
s between gun and spar deck in
clear of beams, Gl
Depth of keel—forward, | Bl | G e
“« 11 iLi.t) 2 14 3 (11
Keel is sided, ) GRS S
Deep load draft, 28 48
Area of immersed midship cross section at
deep load, including keel, 876 square feet.
Length amidships devoted to engines and
boilers, 60 feet.

Number of tons of coal stowed below berth deck, 575.

The frame 1is of live oak, sided 13 inches, and moulded
17 inches at the floor and 14 at the sides. The frame is filled
in and caulked 14 feet out from the keelson. The keel, stem
and stern post are framed into the ship 10 inches.

The frame is cross strapped on the inside by iron bands 4%

|
I
I
t




by # inches, running from the spar deck clamps down to the
turn of the bilge, at_an angle .of 45 degrees with the keel,
and at right e nylcs to each other. These are bolted into
each timber, and each crossing with 11 inch bolts. She is
also strapped cn the outside from the stem and stern post.
The breadth of stern post in the wake of the shaft is 29
inches, and at that point the depth of the dead wood through
which the shaft passes is 20 feet.

The after dead wood is strengthened by copper bolts, the
length of which are from 14 to 17 feet, running diagonally
down to the keel, and from 1% to 1% inches diameter.

Forward she has ten live oak breast hooks, and aft she has
seven breast hooks that side 10 inches. The after cants are
fitted together ag high as the berth deck, and bolted edge-
wise. The garboard straiks are 10 inches thick, and bolted
through and through from side to side, making the seats of
the floor 4 feet in lenfvth The plank upon the bottom is of
white oak, 5 inches thick. The wales are 7 inches thick.

The orlop decks extend from the engine room bulkheads
forward and aft. They are kneed with simple lodge knees.
The berth deck beams are of yellow pine, and side 16 inches.
They are kneed with one dagger and one lodge, siding 8
inches, and in the wake of the masts with two lodges and one
dagger.

This deck has seven straiks of clamps, each 12 inches wide
and 7 thick, keyed together with locust keys.

The gun deck beams are of hard pine, sided 17 inches and
moulded 14. They are supported by two lodge and one
hanging knee, at one beam, and by two lodge knees at the
next. The Imnmnrv knees side 10 inches. (Jlumps of white
oak 7 inches thick fill the space between the berth and gun
deck. On each side the hatches on this deck are seven straiks
of hard pine plank 6 inches- thick, set into the beams and
dowelled together, and next to the water way there are 5
straiks 8 inches thick bolted through and through from side
to side with 1} inch bolts;" the rcst of the plankuw on this
deck is b illC]]Ob thick. This deck is pierced tor 88 guns;
the post sills are 20 inches deep.

The overhanging stern is supported from this deck by 2%
inch wrought iron bolts running to spar deck beams at an an-
gle of 50 degrees with the keel; also by bolts running hori-
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zontally from the outside of the ship through the spar deck
beams. The spar deck beams are sided 17 inches and
moulded 13. They are supported by two lodge knees at one
beam, and one hanging knee at the next.

The planking of this deck is 4 inches thick. The under-
side of rail is 3 feet 8 inches above the deck. The bulwarks
are pierced for 28 guns, besides the long ports at bow and
stern for the pivot guns.

The top of the hammock rail is 5 feet 8 inches above the
deck, and the top of the hammocks, when stowed, 7 feet 8
inches. The forward side of the propeller hole is formed of
solid live oak bolted through and through.

The propeller hole is 7 feet fore and aft, and 8 feet athwart
ships. The ship is fastened entirely with copper bolts below,
one foot above deep load line, and above that with iron.

There has been driven into her hull 226,740 Ibs. of iron,
and 139,778 lbs. of copper bolts of 1%, 1}, ¥ and § inches
diameter.

Her spar deck is flush fore and aft.

On the gun deck is the Captain’s cabin, which occupies 30
feet in length of the after part of the deck. There are no
guns in it. The ship’s galley is on the forward part of this
deck. And just forward the smoke-pipe are the hoisting en-
gines, the reels being immediately above them on the spar
deck.

On the berth deck, commencing aft, is the ward room ;
it occupies 45 feet in length of this deck; it has 16 state
rooms, besides that of the Chief Engineer, the body of which
is forward of the bulk-head, through which it opens into the
ward room. Forward of the ward room bulk-head, on the
starboard side, is the Midshipmens’, and on the port side the
Assistant Kngineer’s steerages. Amidships is first a hatch,
and next a mess room for the Assistant Engineers; next a
hatch, and then the Forward officers. Then a hatch, pumps,
engine room hatch, smoke-pipe and boiler hatches. At the
sides forward the steerages, store rooms, dispensary, Forward
officers’ state rooms and coal bunkers. All bulk-heads on this
deck are panneled and grained out and maple.

The forward part of the deck is bulk-headed off for a sick
bay. On the after orlop are the cock-pit, two large bread
rooms, two sail rooms, two store rooms, and two fine large
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state rooms, for the use of the Captain’s and Purser’s clerks
respectively. The forward orlop has the general store room,
two sail rooms, and two bread rooms.

Model.

Of her entering water lines, the first one above the keel is
very concave, but the concavity gradually decreases as you
rise, until the deep load line is straight. The angle of diver-
gence at this point is 57 degrees. Above this the lines grow
more and more convex, until at the spar.deck, she presents a
full bow, giving ample room to work her great pivot gun.

The after body is much finer than the fore body, and here
also the water lines are concave below the deep load line, giv-
ing a fine clear run, which will enable her screw to work in
good solid water even at high rates of speed. Her dead rise
is 19 degrees or 37 inches at half floor; the floor being 18
feet. She gets her full beam at two feet below the deep load
line, and retains it for two feetabove ; thence tumbling gradu-
ally 2 feet 3 inches to the spar deck, from whence the bul-
warks gradually assumes the perpendicular. In her cross sec-
tion the ffoor 1s the only portion that presents a perfectly
straight line.

She has a round overhanging stern, with quarter galleries ;
forward she is ornamentett with a simple scroll billet-head un-
der the bowsprit.

She has but little sheer, just enough, in fact, to give her the
necessary lightness of appearance, which creates the impres-
gion of buoyancy and speed, without taking from her that
heaviness which gives the idea of great strength and power,
always considered so necessary in the tout ensemble of a man-
of-war.

Armamendt.

On the gun deck she carries 24 nine inch shell guns, each
weighing 92 cwt. independent of carriage. On the spar deck
she carrics two pivot guns of 10 inch calibre, each weighing
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112 ewt., and 14 broadside guns of eight inch calibre, weigh-
ing 63 ewt. each. These guns are all caleulated to throw
hollow shot and shells. No solid shot will be carried in the
ship.

Spars.

Mainmast. Height from spar deck to trestle-trees 86 feet
9 inches; from trestle-trees to cap 19 feet 8 inches.

Diameter at partners, 42 inches.

Topmast, 68 feet to cross-trees ; mast-head 10 feet 10 inches.
Diameter at lower-mast cap 21 inches.

Top-gallant mast, 34 feet. Diameter 12} inches.

Royal mast, 23 feet; pole 10 feet § inchds—making the
main truck 222 feet 2 inches.

Length of main yard, 110 feet 4 inches; length of arm, 4
feet 6 inches. Diameter at sling, 55§ inches.

Top-sail yard, 83 feet 4 inches; arm, 7 feet 4 inches. Di-
ameter, 204 inches.

Top-gallant yard, 52 feet 3 inches; arm, 2 feet 9iinches.
Diameter, 104 inches.

Royal yard, 35 feet; arm, 1 foot 9 inches. Diameter, 7
inches.

Foremast. Spar deck to trestle-trees, 78 feet 9 inches;
trestle-trees to cap, 18 feet 2 inches. Diameter at partners,
38 inches.

Topmast, 62 feet 6 inches to cross-trees; mast-head, 10 feet.
Diameter at lower mast cap, 21 inches.

Top-gallant mast, 81 feet 3 inches. Diameter, 12 inches.

Royal mast, 21 feet 3 inches; pole 5 feet—making the fore
mast 198 feet 9 inches.

Fore yard, 99 feet 4 inches ; arm,4 feet 2 inches. Diame-
ter, 23% inches.

Top-sail yard, 75 feet; arm, 6 feet 9 inches. Diameter,
18% inches.

Top-gallant yard, 47 feet; arm, 2 feet 7 inches. Diameter,
9% inches.

Royal yard, 31 feet 6 inches ; arm, 1 foot 8 inches. Diame-
ter, 63 inches.

e ————
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Mizen mast. Spar deck to trestle-trees, 72 feet 5 inches ;
trestle-trees to cap, 8 feet 3 inches. Diameter at partners, 28
inches.

Topmast, 51 feet to cross-trees ; mast-head, 8 feet 3 inches.
Diameter at lower mast cap, 15 inches.

Top-gallant mast, 25 feet 6 inches. Diameter, 9 inches.

Royal mast, 17 fest 4 inches; pole 4 feet—making the
mizzen truck 170 feet 6 inches above spar deck.

Cross-jack yard, 81 feet; arm, 3 feet 6 inches. Diameter,
171 inches:

Top-sail yard, 61 feet; arm, 5 feet 6 inches. Diameter, 15
inches.

Top-gallant yard, 28 feet 2 inches; arm, 2 feet 1 inch.
Diameter, 74 inches.

Royal yard, 25 feet 6 inches; arm, 1 foot 4 inches. Diame-
ter, & inches.

Spanker boom, 58 feet ; pole, 2 feet. Diameter, 13 inches.

Gaff, 41 feet : pole, 5 feet; diameter, 8} inches.

Bowsprit. Outboard, 36.feet. Diameter, 38 inches.

Jib-boom, 27 feet. Diameter, 17 inches.

Flying jib-boom, 20 feet 3 inches; pole, 3 feet. Diameter,
104 inches.

'll‘he foremast steps in a solid mass of live oak on the fore
hold.

The main mast comes just immediately abaft the engines,
and consequertly, immediately” over the shaft; it is, there-
fore, stepped upon a live oak beam 3 feet wide and 15 inches
deep, kneed at each side of the ship with two horizontal and
one hanging knee, and supported by two solid wrought-iron col-
umns 10 inches in diameter, one cn each side of the shaft.

The mizzen mast is stepped as usual upon the after orlop.

Sails.

One complete suit of the ship’s sails will cover an area of
58,372 square feet, divided as follows:
Fore sail, 4,026 square feet, main sail, 5,125 square feet,
spanker, 2,185 square feet.
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Fore top sail, 3,692 sq. ft., main top sail, 4,560 sq. ft., mizzen
top sail, 2,436 sq. ft.

Fore top-gallant, 1,488 sq. {t., main top-gallant, 1,815 sq. ft.,
mizzen top-gallant, 975 sq. ft.

Fore royal, 693 gq. ft., main royal, 815 sq. ft., mizzen royal,
459 sq. ft.

Lower studding sails, 2,856 sq. ft., each.

Fore top mast ~ ¢« 1,970, main top mast studding sails,
2,190 square feet.

Fore top gallant sails, 924 sq. ft., main top-gallant, 918 sq. ft,

Jib, 2,425 sq. ft., fore spencer, 2,193 sq. ft.

Flying jib, 1,780 sq. ft., main spencer, 2, 166 sq. ft.

2 TRE

t
3,780 sq. ft

All storm sails,




CORRECTIONS AND ADDITIONS
T0

HARBOR ROUTINE.

Bottom of page 8, insert: Tl

put the chains in order.”

Page 11, after 9th question, insert: “ Answer—A Flag

Officer answers Flag ; a Captain, the name of his ship ; Ward
Room Officers, Aye, Aye ; Steerage Officers, No, No; a Sail-
or, Halloo.”

Page 16, third line from top : for % pail,”” read “radl.”

Page 28, third line from bottom: for ¢ pratigue,” read
“pratigue.”’ ;

Page 26, third line from top : for day, read dry.

Page 26, twelfth line from top : for tout, read taut.

Page 26, twentieth line from top: omit,  except the square
yardmen.

Page 26th, after 8th question, insert:  Answer—The fore
and mizen top-gallant yards and the main royal yard on the
port side; the main top-gallant and the fore and mizen royal
yards on the starboard side. This only applies to port—the
object being to give more room at the yard-ropes.

Page 27, 15th line from bottom : for acon, read soon.

Page 27, 14th line from bottom: for stradied, read
steadied.

Page 28, after Article “to cross top-gallant and royal
yards,” insert: “ Nore.—The preparatory signal should be
made, but it is not necessary to send men aloft a half hour
before the time to overhaul lifts and braces. The top-gallant
yardmen can do so when sent up at 8.”

Page 30, 15th line from top : for part, rsad port.

Page 30, 21st line from top : for wove, read rove.

1e chain keepers should now
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Page 31, 12th line from top: for barkstays, read backstays.

Page 33, after the Article “ to mend sails,” add: “ NoTE.
—It is not usual to let fall the sails in mending, but only to
skin the sail up afresh, and square the gaskets.”

Page 34, 16th line from top : for when, read where.

Page 35, after the Article “ Bending and Unbending
Sails,” add : “ Nore.—If a stay whip is used in bending the
courses, they can be run up with the topsails, and then all
hauled out together; the men laying aloft as the sails are
swayed up.”

Page 57, after third q
an oar ?”

Page 39, after fourth question, insert: « See Navy Regu-
lations, page 33.” After 9th question, iusert: “ Geremontes
to be observed at the (:’4{/’;’/-1/'!1.7/ 2,

The ceremonies to be observed at the gang-way on officers
leaving or coming om board, shall be regulated by the assign-
ment of quarters, as cabin officers, ward-room officers, and
steerage or forward officers, as follows :

73

stion, insert: “ What is passing

A commander-in-chief of a squadron shall be attended by

the boatswain and eight side-boys.

A commander of a squadron, not commanding-in-chief, by
the boatswain and six side-boys.

Other cabin officers, by the boatswain and four side-boys.

Ward-room officers, by a boatswain’s mate and two side-
boys.

Steerage and forward officers, by two side-boys.

A Commander, when doing duty as Executive Officer, if
messing in the ward room, shall be considered as a ward-room
officer.

The sentinel at the gang-way will present arms to cabin
officers, and carry arms to ward-room officers.

Officers who may be invited to mess in the cabin, will not,
on that account, receive any higher honors or ceremonies
than those accorded to officers of their proper apartments.

[n going into or leaving boats on duty, the Executive Of.
ficer will always have the precedence, and other officers will,
go according to precedence.”

Page 39, 27th line from top : for hall, read haul.

Page 39, after Article, « Military Honors and Ceremonies,”
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add: “ NorE.~—In manning the yards, the men can be ordered
to lay out when the person saluted is “ piped out,” if thought
best.

Page 44, 4th line from top: for lerch, read leach.

Page 45, after Article on Tacking, add: “ NorE.—Some
ghips are provided with.twiddling lines with which to secure
the wheel amidships when going astern.””

Page 45, 2nd line from bottom : for fall, read full.

Page 49, 9th line from top: before “quarter,” insert
other.

Page 49, 22nd line from top : for why, read west.

Page 49, 17th line from bottom : omit weather.

Page 50, 7th line from top: for front, read port.

Page 51, Tth line from top: for studded, read studding.

Page 51, 14th line from bottom : put comma after hooked,
omit “ to,” and comma after guys.

Page 52, 11th line from bottom ; after sail, insert tack.

Page 62, after last Article, add: “ Nore.—The inner hal-
liards should be well pulled up before walking away with the
outer ones.”

Page 53, 11th line from bottom : before studding, insert
lower. .

Page 55, after Article 11, add : “ NorE.—The lee clew of
the main-sail and the spanker are generally set as soon as it
becomes necessary to take in the lee studding sails.”

Page 60, 18th line from top : for man the sheet halliards,
read man the sheets and halliards.

Page 63, 6th line from top : for spackles, read shackles.

Page 63, 15th line from top : for tunie, read time.

Page 64, 15th line from bottom : for ship, read slip.

Page 64, 8th line from bottom ; for present, read prevent.

Page 04, 5th line from bottom : put a comma after engi-
neer.

Page 67, 26th line from bottom: for losse, read lose.

Page 67, 24th line from bottom: for saluting, read salu-

tary.
.. Page 67, 18th line from bottom: for making, read mark-
ing.

Page 68, 11th line from bottom ; after ¢ wind up,” insert

“the Chronometers.”
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2nd line from bottom: for compare, read com-
oth line from bottom : for as, read also.

19th line from top: for space, read spare.

18th line from bottom: for interesting, read in-

tersecting.
Page 80, 4th line from bottom ; for 45, read 84.
P: 18th line from top : for effected, read afected. 1
Page 81, 6th line from bottom : for deviation, read direc-

tion.
4th line from top: for -, read

Page 84 1
Page 87, 16th line from top: for magnates, read magnets,

-
1

























