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THE Author of the following pages, in lay-
‘ing them before the public, would fain per-
suade himself that they involve matier of deep
interest to the eountry, which, if properly
received and acted wpon, may lead to a con- -
siderable saving, both of British lives and .
British treasure.

The Anchor, of which they treat, is already
known to the public, but the mechanical princi-
ples of its construction, and the important
ends to be attained by. adopting- the Author’s
recommendations, not being understood, it is
the design of the pfesent Treatiseto communi-

cate them for the general good of the world.
ad ’
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In pursuing this subject, attention has been
principally directed to the manner in which an

Anchor ought to be formed to combine

strength and efficiency, and to eensure the
defective mode heretofore, and even now, toe

commonly practised. . -

The Author's sentiments are the result of
long and arduous applicdtion, and his progress
has often been impe;led by the necessity of close
investigation, and the tediousness attendant

on a series of experiments.

- Various persons have written upon the.
construction of Anchors : some have merely.
touched on the subject--others have entered
more into detail-—but none describe a proper.
plan for forming and putting together the
component parts. Instead of this, they leave
t0 the workmen the practical part, and content
themselves with theoretical suggestions ; but
theory alone is not sufficient in framing a ma-
chine of such vital consequence to navigators
and merchants. The Author has endeavoured
to .'mj)ply this deficiency, by uniting theory
with practice, and founding thereon their best

basis-—successful experiment.

. e e
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It is the Author’s duty to acknowledge, be-
fore he enters on this interesting topic, that
much attention has been paid to his various
Suggestions on Naval Economy, and he hym~
bly trusts, that the natfon will ultimately re-

ceive from them all, the benefit they are
capable of producing.






ON THE ANCHOR.

i

IT is much to be regretted that the Anchor,
that essential accompaniment? of every ship,
~ and its principal safeguard and hope, should
have remained so many years inefficient, as it

. . were, to the great purpose it is designed to

" effect, and without any practical treatise on
the improvement of which it is susceptible in
manufacture.

It is also to be regretted, that no two
' nations have ever adopted an anchor alike in
shape, proportion, and component parts.

The merit due to the original inventor of
the anchor, with two flukes, cannot be too
much extolled—the peculiar ingenuity of its
form could in no other shape find a substitute ;
comhined with the stock, it makes the ma-
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chine complete. The inventor has unfortu-
nately shared a similar fate to him who in-
vented the Mariner’s Compass, and to various
others, whose ingenious improvements are

~adopted, whilst the authors remain un--
known. '

The dlﬂiculty of forging an anchor of large
dimensions is very great, it being a machine
which necessarily calls to its aid the utmost -
exertions of human power, and much ingenu-
ity, to accomplish. It is not easy to name a
piece of mechanism wherein bodily exertion
is more required, or muscular power is
brought more into action. The management
of a huge unwieldy body ofiron, to form an’
anchor of five tons, repeatedly required to
be taken red-hot out of the furnace, to be
hammered to a proper moulding, and again
returned, is a task of no easy comprehension,
but to those familiar with the mode. A finer
subject for the pencil of the artist is scarcely
1o be found.

"The anchor is an instrument of very ancient
use. It derives its name from the Latin,
anchora, and originally from the  Greek.
Puiny, (lib. 8. c. ult.) ascribes the invention
of it to the Tuscans; and Pausanias, (‘attic.
lib. 1. c. 4. p. 12.) refers it to Mipas, the son
of Gorpius, who built the city Ancyra. The
most ancient anchors, we are told, were
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made of stone, and sometimes of a crook&d
piece of wood, to which lead was attached
to make it sink, and to stay the course of
the ship. These are not altogether thrown
aside by the Chinese, in mooring their junks,
even to this day. Afterwards anchors were
constructed of iron, and furnished with flukes.
The eontrivance was completed, according to
Priny, by Evraramus; or according to Straso,
(lib. vii. ex Ephor. tom. p. 464.) by ANACHAR~
s1s, the Scythian, every ship had several
anchors, the largest of which was held sacred,
~and never used but in extreme danger;
whence the phrase, sacram Anchoram solvere,
is proverbially applied to such as are reduced
to their last refuge.

‘The anchor-smiths hold St. CLEMENT as their
tutelar saint, being the earliest of the most
eminent Fathers of the Christian Church,.
when it shone in all its primitive lustre.
CLEMENT was a Roman by birth, and converted
to the faith by the Apostles, whom he aided
by turning all he could to the true belief,
with such pious zeal and unremitting atten-.
tion, as to be styled their immediate disciple
and coadjutor ; he is said to. have been one
of those who lost their lives in support of their
faith; and to have been a great friend to all
artizans, particularly to the smiths, who
celebrate his memory to this day, by keeping
holiday on the 23d of November; and those
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who work for Governinent are allowed 1s. 6d.
each, to commemorate the ancient custom.
©CLEMENT himself is said to have been cast into
‘the sea with an anchor about his neck, which
was a commen method of execution among
the Romans. To this legend St. CLEMENT
owes the emblematical badge assigned to him
of an anchor ; which device may be seen, at
this time, on several parts of the parochial
church of St. Clement Danes, London.

The first mention of a worker in iron is in
~hely writ—GENEsts, chap. 1v. verse, 22.
TusaL €Ca1n, an instructor of every artificer in
brass and iron, is noticed in several places in
the Pentateuch, particularly by Moses in his
descriptive eulogy of the Land of Promise.
On the decrease of the flood, we are told, that
the ark rested on the mountains of Ararat.
A thousand years before the Christian era,
we are informed, in the account given of
SoLomoN’s very great riches, that he had at sea
_ separate navies, bringing gold and silver,
jvory, &c. Heroporus, in speaking of the
Egyptian vessels, says, ¢ their vessels of bur-
den are constructed of a species of thorn,
which resembles the lotos of Cyrene, and
which distils a gum. From this thorn they
cut planks, about two cubits square. They
do not use timber artificially carved, but
‘bend the planks. They have one rudder,
which goes through the keel of the vessel,
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The name of this kind of bark is Baris, &c.
They have immense number of these vessels,

and some of them of the burden of many
thousand talents.”

The most celebrated ships of antiquity
were those of ProLemy PHILOPATER, one of
which we are told was 280 cubits long, 38
broad, and 48 high; it carried 400 rowers,
400 sailors, and 3000 soldiers—that which
the same Prince made to sail on the Nile.
Yet these were nothing in comparison with
Hiero’s ships, built under the direction of
ARrcHIMEDES, on the structure whereof, Mos-
CHION, as represented by SNELLIAs, wrote a
whole volume. Wood enough was employed
- in it to construct fifty gallies; it had all
- the variety of apartments of a palace, ban-
queting-rooms, &ec.; it was encompassed
with an iron rampart and eight towers, with
- walls and bulwarks, furnished with machines
-of war, particularly one which threw a stone
800 pounds, or a dart 12 cubits long, the
space of half a mile, with many other par-
ticulars related by ATsENEUS.

Of the particular method used by the an-
cients for securing their ships, we are not
- altogether informed: that they used many
anchors, there can be no doubt; and moored
both a-head and a-stern, we are told of Sr.
Pauw, in his voyage to Rome, xxvir. chap.
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of the Acts oF THE AposTLES, verse 29. 30.
¢ Then fearing they should have fallen upon
rocks, they cast four anchors out of the stern,
&ec. and after this they would have cast an-
chors out of the foreship.” In Beloe's Hero-
dotus, vol. m. page 269, mention is made of
wooden anchors being used in the East; and
there belonged to the large ship made for
. King HiEero, eight anchors of iron, and four
of wood. The Pheenicians used lead for some
part of their anchors; for in a voyage which
they made to Sicily, Dioporus SicuLus says,
they found silver in such great abundance,
'~ that they took the lead out of their anchors
and put silver in its place.

The first man of war, carrying heavy can-
non, that was built for the Royal Navy, was in
1485. 1Its progressive increase is minutely
detailed in Derrick’s Memoirs, to 1805 ;
wherein he states, that the Sovereign of the
Seas, built in 1637, had eleven anchors, one
of 4,400 pounds weight, which, compared
with ships of a similar class in the present
day, is very small. The largest ancher now
used is 10,976 Ibs. being 4 tons, 18 cwt.

- 'When the Navy was in its infancy, more
anchors were used, to stay the ship in a’
étorm, than at present; and what was then
- effected by many, is now better accomplished
by a few. In anchoring, the skill of the sea-
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man is ever wanted to prevent the fluke of
the second anchor injuring the cable of the
first, and more so when the third is from
necessity called into use.

When the ancients moored .their ships,
they cast anchor from the head and from the
stern. The present method of mooring ships
in a river or haven, sheltered from the wind
and sea, is to cast an anchor, and veer cables.
thereon to two in length, then to drop a second
anchor from the opposite bow ; while veering
on the second anchor, the ship, being hove

a-head one cable’s length to midway, is
moored. '

. Anchors, when on board ship, are dis~
tinguished by the appellations of sheet, best-
bower, small-bower, and spare anchor: these
vary but very littlein -form or weight. The
smaller anchors are. called the stream and
kedge : the former being used to ride in
rivers, or to stay the vessel a short time; the
latter, being very light and easily managed,
is ‘found very convenient to stop the ship
in working up, or kedging ariver, to steady
the ship when at single anchor, and to
prevent her yawing from side to side. The
sheet anchor, though varying: but little jn
weight, is the heaviest and strongest, being
the seaman’s best hope, and seldom used
but in cases of great extremity. So muck
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consequence was formerly attached to the use
of this anchor, that whenever it was let go, a
reward of £5 was awarded the master of the
ship, for the extraordinary vigilance neces-
sarily required of him, during the time the

sheet anchor was down : it was ealled by the -

Romans anchora sacra. The bower anchors
are the common working anchors of the ship,
by whieh she is commonly moored. :

The several parts of the anchor are the
shank, ring, square, nuts, small of the shank,
trend, crown, flukes or arms, palms, and bill.

The length of the arm, taken from the in-

' side of the throat to the bill, is the distance
marked on the shank for the trend, which

‘being extended to the bill, from the side
of the shank, gives the angle of the arm,"

forming an equilateral triangle, and three

times_that is the length of the shank, taken .

from the tip of the crown. The anchors with
this proportion of shank are always preferred ;
the seamen assigning as the reason, that they
. ride the ship much better than when shorter,
and that the anchor is weighed easier when
the fluke has deep hold in strong ground, by
the increased lever. It is experience herein
that must be our guide.—It would be the
height of folly to apply a long shank to an
anchor, if a short one would equally answer
the purpese, for the following reasons :—the

T AT,
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anchor would be stronger in proportion te it§
decreased length; and though shortened, if
allowed to retain the same weight, the quan«
tity diffused throughout the remaining part
would, of course, inerease its bulk. Notwith-
standing the short shanked anchor has been
thrown aside for many years, I am informed -
it has, in many instances, been again intro-
duced into the Merchant service, under a per-
suasion that the long shank is not sufficiently
strong when attached to a chain cable. It
would therefore appear, from these contradie-
tory opinions, that the ancient anchor, with a
short shank, is on the the true principle—that
the seamen of the present day have been mis-.
taken—and that the ideaof a long shank riding
the ship better, is merely theoretical. To these,
observations I have to remark, that every
seaman, of whom I have asked an opinion,
has invariably given it in favour of the long,
shank. If the component parts of the anchor
be wrought in the manner herein described;
according to-the new principle, it will not.
break, whether the shank be of the present
length or shortened, as in no instance has it
taken place; and, in many instances, both
the chain and hempen cables have yielded to
its superior strength. It is not for me to ad-
vise the seaman unto whom the practical use
is confided on that particular point—he must
Jjudge for himself. An anchor for a first rate,
lately made on my principle, being .sent on
B
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* board, was returned to the Dock-yard by the

noble admiral, who subsequently observed,
that it was too short in the shank.

Varieus persons have written on the con-
struction of anchors, and some have entered

. more into detail than others 3 but very few

have fallen under my observation who de«
scribe the method of forming the component-
parts, and putting them together. Instead of
this, they leave the workman to find out im-
provements, contenting themselves- with his
suggestions ; by which it would appear, that
the information they have given has been
obtained, not from expeiience gained by
their own practical observatron, but from tha '
artlzan. '

The following are among the anthorities
on the subject, from early date nearly to the’

~ present period :——ATHENZEUS, DiEPNosOPH,

AroLroN1os Ruopius, StraBo, PLiNy, Bou- -
auer's Traite de Ngvire, p. 95.—AusIN's
Dictionnaire de Marine—DvuHAMEL's JArt de la
Fabrzque des Ancres—FoUuRMONT'S Hydrogrw
phie—Arts et Metiers, tom. i p. 6, 7, 8, 31,

37, 40.—PerravLT's Machin approuve, tom. i.
». 45.—J.BernouviLLr’'s Recueil des Pieces
qui ont remporte le priv, tom. ili. m. 4.—
TresacuET’'s Recueil, &e. tom. iii. m.' 5.—Dan. "
BernoiLLr's  Recueil, &ec. tom. iii. m 5. & 6,—
Mazquis pE PoLeny's Recueil, &c. tom. 3. m. 7.
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~SmEATON'S Reports—MANWARING, FALCONER, .
CuaprmaN, GiLeerT's Journal de Physique, vol..
vi. p. 81.—Philosoph. Magazine, vol. xxxiii. p.
348.—Murray's Treatise on Ship-Building,
& —udmerican Philosophical Transactions,
vol. ii. p. 311.—Ship-Builder’ s Assistant—Ele-:
ments and Practice of Rigging and Seaman-:
ship, wol. i p. 77.—-YOUNG s Natural Phileso-,
phy, vol. iii. ‘ . TR

- Sir H. MANWARING, in his Seaman’s Diction--
ary, states ¢ for the proportion of anchors,
the shank is to be thrice the length of one of
the flukes, and half the length of the beam.
According to M. Ausin, the length of the:
ancher is to be four-tenths of the greatest
breadth of the ship; and he gives a table, from
a Flemish writer, for the lengths of the shanks
of anchors for vessels of all widths,. shewing,
by means of the ship’s breadth, how many:
feet the beam or shank ought to be, allowing
it four-tenths or two fifths of the ship’s breadth
within. M. BouGuEr, in his Traite de Navire,
says, thereis a ready way to find the weight -
of any anchor, by taking the length of the
shank in inches, and dividing the cube of that: -
by 1160, which will give pounds. But if the
weight were given, and the length required,.
we must multiply the weight by 1160, and the
eube root of the product will be the required:
length in inches. These operations, he ob-
- serves, may be facilitated by the logarithms,
B 2



20

only taking three times the logarithm of the
shank in inches, and from thence subtracting
the constant logarithms of 1160, which -is
3.0644580, the remainder will be the logarithm
of the weight of the anchor in pounds. The
smallest ships have five or six anchors, and the
largest generally eight. - The mariners have
different rules for determining the weight
of the anchors; and, for the conveniency of
working the ship, they have established it as
a rule, that the biggest anchor, or, in their
terms, the master anchor, should be, in
length, three eighths of the beam. Another
rule is to make it weigh half the weight of the
' cable to a first rate, which taking her breadth
forty-eight feet, and her cable at twenty-four
inches in circumference, being 13824 lbs. her
master anchor should weigh 6912 pounds, and
‘the other anchors should be hal.fthe weight of
their respeetlve cables.

When such da.ta as these are.offered to the
public, as documents for general use, it is to
be supposed that they have been duly con-
sidered, a priori ; but in the circumstantial
 detail of thg local economy of the different
Marine departments, they are too often swell-
ed out with various matter which had better
~ be treated on at large, under separate heads,
particularly with respect to the instrument
in question. As vessels of equal breadth of
heam vary considerably in tonnage, such
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data for determ‘ining the length and weight

-of the anchor must be extremely erroneous,
and, if followed, would be attended with
disastrous consequences.  Vessels equal in
length of beam, frequently double each other
in actual capaclty.

The difference also in point of admeasure-
ment, between the common mode of calcu-
lating tonnage, and that of the actual capacity,
is very considerable ; the former is found by
multiplying the length by the breadth, then
by the half breadth, ‘the product to be divided
by 94; and the latter by the actual cube or
displacement of the ship in the water.

The common adnieasurement of a first rate
may be 2615 tons-—her absolute capacity .
4589 tons.—A 74, 1842 t....a. c. 2799.—A
frigate, 1148 t.". .. a. ¢. 1570. --A sloop, 419 t.
a. c. 527.—A merchant brig, 180 t....a. c
324.

This evinces also, that the commen tonnage
of the ship, if taken as a standard, can form
no certain data, with regard tothe tonnage
that one ship bears to another, for ascertain-
ing the weight of the anchor, no more than
~ the breadth of beam ; nor would the absolute
capacity produce a nearer standard ; as in-
one instance, the small ‘anchor would be too .
light, while -the larger would be too heavy,

- Ad
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* and so vice versa. Small ships, in many cases,

require an anchor heavier in proportion to

the actual cube of the ship, than those of

larger dimensions. A vessel of 400 tons will

require an anchor of 20 cwt.; but a ship of
2600 tons one of only 95 cwt.; to apportion

the latter to the weight of the former tonnage

it would be 130 cwt. The capacity of a

vessel of 180 tons, built for fast sailing, may

be considerably less than her common ad-

measurement; whilst another of the same
common tonnage proportion, built for burthen,

‘would be 144 tons mere, in which case the

weight of the anchors of both vessels would be

- alike; therefore it is from experience only
that we can respectively apportion the weight
of the anchor to the tonnage of the ship, by
a gradual mcreased proportlon to the smaller
vessel. -

A ship and brig of equal capacity, will not
be equally stayed by an ancher .of the same
weight, if it be proportioned to the latter
vessel ; nor will a schooner and a cutter of
similar dimensions ; for the greater the num-
ber of masts and yards, and the higher the
ship swims, so much the more will be the
strain on the anchor, to meet which, the table
annexed to this work is calculated to the
full propertion; and altheugh the ship be
changed into a brig, the propriety of main-
taining the weight of her anchors cannot
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be questioned, when we bear in mind that
an anchor and cable cannot be too strong.

With respect to the particular anchor in-
troduced to the reader in this treatise, I may
briefly observe, that after a perseverance of
nearly nineteen years, (during which long
period several trials with ether anchors have
taken place, over which it has invariably
held the superiority,) it is at last so fortunate
as to receive praise in every quarter, and
be established throughout the British Navy.

The inducement that first led me to the
study of this most useful machine, was the
unmechanical and dangerous methods em-
ployed in manufacturing anchors, of large
dimensions, in his Majesty’s Dock-yards ;
about which time, (viz.) on the 18th of
November, 1800, the Navy Board was pleased
to direct a general letter to be written to all
the Dock-yards in the kingdom, on the sub-
ject of anchors, of which the following is an
extract :— ' ’

% As many serious complaints have been

“ made of the anchors now in use, and being

“ extremely desirous of giving them every

¢ possible degree of strength that can be

¢ obtained, you are very maturely to consider

¢ this important subject, and propose to us
"< any thing you may consider as likely to
« accomplish so desirable an end.” '
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~On the 8th of January, .1801, having given
the subject a mature consideration, I trans-
mitted my plan, together with models, pro-
" posing to make all anchors, in future, on the
principle of a truss-beum, and without any
joinings at the crown, to which the Board
was pleased to glve the following reply :— |

“ Navy-Office, 19th Jan. 1801.
¢ Mr. PERrING,

“ We have received your letter of ‘the 8th
¢ instant, containing your suggestions upon
“ the mode of making anchors, and acquaint
¢ you we are much pleased with your attention
¢ te this subject, and consider your proposal
" % as very ingenious ; but the adopting of it at
- ¢¢ present would occasion so many applications

¢ for a change of anchors of the fleet, that we
¢ think it better to defer it until a peace may
< afford a better opportunity of determining -
¢¢ its merits.

' « We are, &c.”

It would be needless to enumerate the
correspondence which took place between the
date of this letter and the one next cited,
being a period of seventeen years, without
the adoption of what the Navy Board had
approved so much. At the end of that time,
the Honorable Commissioners forming the
Board at present, to whom I feel much
obliged, favored me with a most satisfactory
letter, of which the following is a copy :-=-
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¢ Navy-Office, 25th August, 1817.

¢¢ GENTLEMEN, ’
¢ We have to acknowledge the receipt of
¢ your and of Mr. PEgING's letters, of the 19th
¢ instant, with the Drawings of the French,
s¢ Dutch, Danish, and Spanish, anchors, which
¢ accompanied them; and we have to state,
¢ for Mr. PeErinGg’s information, that the en-
« quiries which we have made upon this’
¢ subject, have fully convinced us of the
¢ advantages which may be obtained by per-
“ severing int the mode which he has recom-
¢ mended for making anchors in future, and
¢ that we shall give him every support and
¢ assistance therein which -may be in our
“ power ; being fully convinced, that the
¢ merit of the new system is wholly due to
¢¢ him, and that the mode of making anchors,
¢ praetised by the nations above-mentioned, -
““as appears by the drawings, has no simi-
¢ larity to his system.

v . ““ We are, &e. |
- ¢¢ Plymouth Officers.” '

The foregoiné' letter, although highly satis-
‘factory, did not, as I was led to expect,
finish the correspondence, nor put the ques-
" tion at rest. Messrs. BrunTon & MippLETON,
Chain Cable Manufacturers, Commercial Road,
London, offered an anchor, purporting to be
made on new principles, and superior in every
respect to any yet manufactured. The Navy-
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Board thought proper to direct an anchor to'
be sent, by Messrs. Brunton & Co. into
Deptford Dock-yard, which weighed 28 cwt.
to. be forwarded to Plymouth Dock-yard, and
there tried against an anchor of equal weight,
made on my principle, which, on being Ianded,
engaged the attention both of seamen and
anchor-smiths. After a long correspondence
with the Board, and its remaining in the
Dock-yard for some weeks, the anchor was
ordered to be returned to Messrs. BrunTon &
Co. This terminated the correspondence on
anchor-making, and established the princi-
ple which I had recommended nearly nineteen
years before.

‘Before I explain fully the particulars of my
anchor, it will be proper to say a little con-
‘cerning the mode heretofore practised, in
constructing anchors for the British Navy, as
well as for the Merchant service; in doing
which, I shall be under the necessity of
pointing out some errors in that construction,
and the evils which have from time to time
resulted from it. It is painful to be under the -
necessity of expressing myself in the manner
I'am obliged to do if I speak the truth; but
it is far from my wish to cast censure on any
individual, and I would that I were not cir-
cumstantially borne out by facts, which have
proved themselves too often fatally con-
spicuous. '
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* There is not, I believe, to be found in any
branch: or department of art or mechanism,
such a defective and deceitful piece of work-
manship as an anchor, made on the common
principle, considering its peculiar and im-
portant uses; whilst, confessedly, it ought -
to be the most perfect instrument within the
powers of human invention; and it may be
considered as rather singular, that although
many other things, connected with our Navy,
have met with repeated attention, yet the
instrument on which the safety of our fleets
and their crews, when riding in furious gales,
mainly depends, has hitherto escaped ob-
servation, as if it were altogether undeserving
notice. - No efforts have been made to ascer-
tain the possibility of improving it, or te
impart to it that firmness and durability of
construction, which the trying nature of its
services so imperiously require; although
thousands of lives, dear both to society
and their country, have been lost by its
- giving way, from defective formation.—His
Majesty’s ship Brunswick, Captain Graves,
in 1808, carried away her anchors in the
Baltic, and in order to moor, was obliged,
as a forlorn hope, to lower her only remaining
one, and that imperfect, one arm being gone.
. The melancholy catastrophe of his Majesty’s
ship St. George, in the Baltic, in December,
1811, an event of anguish to the whole king-
dom, may be entirely ascribed to the defec-
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tiveness of her anchers, ane of which broke
in the ring, and another lost an arm: from
this cause the Shlp went on shore, lost her
yudder, and cut away her masts: after beating
ever 3 bank, she was held on, for a shog't
period, by her other anchors; but on again
getting into deep water, under jury masts,
and.making much lee way, with a foul wind,
she got a second time on a lee shore, stuck,
and soon fell to pieces. Had her anchors .
been good, this dreadful event m:ght not
have happened. -

. The aﬂhctmg loss of the Seahorse, Boa~-
dicea, and Lord Melville, tranSports, which
took place on the coast of Ireland, in 1815,
eannot be remembered without serious re-
gret. The former ship had a detachment of
the 58th regiment on board, consisting of
about 16 officers, 287 men, 35 women, and
34 children. By stress of weather, and over-
shooting the harbour, she was driven into
Fremore Bay, where two anchors were let go,
which she dragged as if she had nothing at
~ her bows; consequently she soon struck and
_ went to pieces, in mid-day : 31 persons only
_ in this ship were saved. Of 280 of the 82d
regiment, on board the Boadicea, 220 were
- lost to their country and friends.  The Lord
Melville transport underwent a like fate. It
is painful to reflect, that merchant vessels
often sail, improperly found in sails, an- .

/
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. ¢hors, cables,-and men ; parsimony being the

ruling object, and the insurance, estensibly,
the sheet anchor. A merchant ship happen-
ing to bé embayed, with the wind direct in3
having her sails, perhaps, shattered, if nat
blown from the bolt-repe, has ne resouree but
her anchors and cables—these are her ulti-

mate hope ; but even on these no reliance can
" be placed, unless they be sufficiently appor-

tioned to the contending impetus they have
to withstand. © From the want of these, the
lives of our Waterloo heroes were lost, within

' sight of their own shores, after escaping the

cannon and carnage of that glorious day.—
Merchant vessels are not only toe frequently
ill-found in their ground tackling, but built

~in a very loose manner, most impreperly

fastened, and often deficient in every respect

‘that affects the safety of the ship.

~ On mature reflection, I cannot call to my

aind any pieces of workmanship so insecurely

and parsimoniously wrought, as a ship, and

_the anchor. How far these remarks are cor-

rect, Lroyp’s list of ships lost and foundered

at sea for the last twenty years, will suf- -
ficiently prove. I might quote instances

almost without end of similar disasters; but
it is not a pleasing task, and I shall therefore
content myself with mentioning only one
more, and that of a reeent date :-—the Jasper
brig, Lapwing revenue cutter, and Telegraph
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schooner, with the Princess Mary, a Fal-
mouth packet, were wrecked in Plymouth
Seund, in January, 1817, principally from
breaking their anchors, as reported by the

Officers of Plymouth Dock-yard.- Of 67 per-
sons on board the former ship;, all perished
but - two; and in the packet, six or seven
persons, including the master, his wife, and
children ; independent of a great destructlon
of property

Hundreds of broken anchors repaired in
Plymouth . Dock-yard, as well as numbers
repaired in other Dock-yards, demonstrate to
conviction that there must be something
wrong in the workmanship, undue proportion,
or the manner of combining the materials.
" Continual complaints, by ‘Commanding Offi-
cers of the Navy, on this score, furmsh ad-
ditional proofs of the fact.

‘ The unmooring of a fleet has too fre-
quently been attended by the breaking of
anchors, both in our own and foreign ports.—-
Although during so many years, sad experi-
ence daily shewed something was wrong in
anchor-making, yet instead of devising one
new - and approved method throughout the -
navy, each Dock-yard in the kingdom had
its peculiar mode of manufacture; every
master-smith, and his workmen, of course,
conceiving their own plan to be the best. . If
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a question were asked, why an anchor was
put together in that particular way, the reply.
was, we have never been in the habit of doing
it otherwise in this Dock-yard: their prede-
cessors did the same before them, and they
knew of no other method. 1t is from such
prejudices that anchors have been put toge-

therin so improper a manner. »

I cannot more forcibly record the want of
consideration for the easement of labour, and
the strong predilection for adhering to old
habits, than in the following occurences :—in
order to turn the anchor when taken out of the
fire to place it 'on: the anvil, it is necessary
that one arm of the anchor should pass below
the regular surface of the ground, into a hole
several feet deep, formed for the purpese, the
anchor being slung to a crane, on an equi-
poise, by!the shank. It had always been
customary, until the year 1815, to excavate .
this hole when the anchor was about half
finished, and to fill it again when the anchor
was completed; in which state it remained
until the flukes of the succeeding anchor were
ready for welding. To accomplish this exca-
~ vation, close to the intense fire of the anchor-
furnace, was no trifling task ; and it was with
difficulty and hard labour that four men
could excavate a pit, five feet deep, and as
many wide, in an hour. So toilsome, indeed,
was the undertaking to those who performed
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it, that they always received a reward of
strong beer from their fellow-workmen, for
" their extraordinary exertion.

. In order to avoid the waste of so much
time and manual strength, I proposed simply
to form, at each anechor-furnace, a hole, to
be cased with brick, in an inverse arch, and
to cover it with plank, to be removed when
necessary ; the result of which is, that two

- .men now accomplish, without the least diffi-
' culty, in twe minutes, that which before

- occupied four men for one hour ; avoiding
also the interruption oceasioned by the mound
of dirt, which always lay by the side of the
hole. Itis hardly to be believed that a cen-
‘tury or upwards sheuld have gone by, and
that no succeeding smith in -the Dock-yard,
during so long a period, . should have suggest~
ed this simple means of lessening so much
painful labour. '

I must now premise, that all anchors in his.
Majesty’'s Dock-yards are both made and
repaired after my plan ; but before I explain

this new system, Ishall first .point out the " -

manner in which they have heretofore been
put together. The shank was formed round,
by a number of small bars hooped together in.
a bundle, large enough to allow for waste;
slices or wedges of iron about two feet long,
being driven in at the large end of the shank
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and arms, previously to their being welded,
sufficiently numerous to make up for the waste
of iron in welding on the arms; these, though
struck with a heavy hammer, swung by the
smith, when taken out of the fire were only
cemented about an inch,and a half in depth.
The shank, consequently, remained hollow in

the middle, and the centre bars were left
perfectly at rest.

A large body of iron should always be

wrought under a blow sufficient to reach the
centre, which, in our Dock-yards, the sledge-
hammer, swung only by the strength of a
man, is unable to accomplish. From this
want of power, the welding -has been little
more in general than superficial; and, besides,
_ an imperfection is thus created, which de-
stroys the ductility of the iron, by stretching
or expanding the outer parts, while the i inner
are left unaffected.

‘ “When the shank and arms of an anchor are
formed round, the arch is compressed, by the
~ blow of the hammer, into a less space ; and in
the endeavour to do that, which the very
principle of arch-building so strongly resists,
(namely, the beating of an arch into itself)
loses its ductility, and grows brittle by the
closing of its pores, which I have carefully
avoided, by forming them into an oblong flat,
and working them under the Hercules, a

c
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heavy hammer, that strikes a blow equal to
- several tons weight.

The square end of the shank, to which the
ring was connected, was also formed of small
" bars, and welded to the upper part, a little
above the stock, by a short scarph in the
" small of the shank; the arms were next
hooped together, in a round body, allowing
for the tapering; and on being externally
welded, with the palms attached to each, were
separately joined to the shank, and formed
~ straight, at an angle of 52°. 55”. But little
penetration is required to perceive that an
~ anchor so made must be inefficient.

Not long since, I observed an anchor, which
had been returned from the fleet, weighing
73 cwt. broken close under the crown. I
" counted the ends of thirteen short pieces of
iron, in the shape of wedges, that had been
driven in for the purpose of swelling the crown,
‘not one of which had been welded. The an-
~ chor was quite hollow in the middle, and all
that held it together was the shallow incrusta-
tion of iron on the outside. I have examined
" many others, and always found them more or
~ less in the same state. On the 11th of May,
1812, an anchor was returned from the

Hannibal, 74, of 69 cwt.: this had lost an
~ arm, and was broken under the crown,
" in the incrusted part of the shank, which in-
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‘crustation was not merely separated from the

interior bars, but in such a manner as to
make the anthor one inch longer than when
it was first made In June, 1815, an anchor
of 81 ewt. having lost an arm, was sent
from the Tonnant ; and this was the third time

- the same anchor had been returned into Ply-

mouth Dock-yard, in a similar state.

Let any thmkmg man reflect for a moment .
Whether a bundle of iron rods, bound to-

,gether with nothing more than a shallow

_incrustation on the outer part, deserve the
‘name of an anchor, and be an instrument on
“which the safety of our fleet and sailors should
depend—humanity shudders at the thought.

" On my asking an anchor-smith why he form-

ed the bars of his anchor in this manner, he
replied, because it resembled a bundle of
laths, in which each has to bear an individual
strain ; forgetting that while the laths act
.loosely and mdlwdua.lly, the bars of iron'are
prevented by the outward incrustation from
opposing an individual resistance. The round-
ed form of the shank and arms militated

. much against their capability of sustaining
_the power eopposed to them, the former being'
“more fortified at the crown, when it should

have possessed its strength at the ¢rend,

" about one third of the way down; and the

latter wanting proportion in the small of the
arms.. The three parts being cemented to-
c 2
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gether at the crown, were seldom well ex-
ecuted, owing to the extreme difficulty which
the workmen had to strike an effective blow-
in the throat, after the arms and shank had
‘been brought together, which has been the
principal cause of so many anchors breaking -
in this part. So general were the eom-
plaints by the officers of the Navy, that
directions were given for all anchors made
by contract to be heated in this part, in
the smithery of the different Dock-yards.
Several hundreds of English and Foreign
anchors, particularly the Tatter, have been
proved defective in Plymouth yard “only.
Many that have stood the fire-proof have
“subsequently broke when brought into use.
If a defective anchor be not wholly re-manu-
factured, except the arms be too small, it
is useless attempting.to strengthen it by
adding iron partially; for unless the shank
can be increased, (which under a partial
repair is impracticable) and the whole wrought
into an uniform proportion, the anchor will
“bear no more than its weakest part, and at
a great additional expence be rendered still
more deceptive. The rings are also, in many
instances, too large in diameter, and defici-
ent ofiron: all that is necessary is a proper ac-
' commodation for the seaman to cat the anchor.

Another great defect in anchors has arisen
from the palms being made too thick ; and
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thus the other parts of the anchor are deprived
of the iron which might haye been much better
dispased of.

Notwithstanding the evils I have already
pointed out in the eonstruction of anchors,
their shape is the most reprehensible. The
arms are made straight-—a greater error than
this could hardly have been introduced, which
makes our anchors differ in shape from those
of every other nation. This distinction, it
might have been supposed, would have pro-
voked inquiry. The straight arm possesses
evident weakness; for if formed in a curve, the
resistance it has to sustain is aided by a most
powerful auxiliary-——that of the arch; which
shape also is far better for holding and ga-~
thering into the ground, if the pa]m be
brought toa proper angle, .

When a sh1p is riding by two cables on
end, the cable passing from the bows to
‘the anchor makes an angle many degrees
less than when she rides only by a -single
cable. The anchor in this positiop, having
alarger scope of cable, will hold much bet-
ter, and with more ease and safety. ‘When,
however, a vessel is riding by one cable,
in a heavy sea, on a lee shore, and perhaps
in less than thirty fathoms water, the shank
of the anchor partakes of the. motion, in
proportxon to the Lift of the sea .on each

c3
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succeeding wave ; and being dragged in the
ground, the clay or sand filling up the chasm
left behind the fluke, forms an abutment for
- the upper part of the straight arm to rest on;
as the ship ascends or lifts, it is thereby
forced from its hold, and if not strong enough
to break the ground before it, or to clear itself
at one effort, the arm must give way, which
I am inclined to suppose, was one cause of
the ships beforementioned breaking - their
anchors in Plymouth Sound, in January,
1817. In a subsequent storm, which happened
in March, 1818, it was reported to the Com-
mander-in-Chief at the port of Plymouth,
(Admiral Lord Exmoutn) that three of my
anchors had given way. The reverse, how-
ever, was the case; for it appeared, on
investigation, that one anchor was parted by
the Drake, while riding in Cawsand Bay;
and two by the ngmy, lying between the
Island and Main.

. The former ship had broken her anchor,
and the latter parted an anchor and cable—
hut both of these were on the old construction.
The anchor, to which the cable broke, was
on my principle, as was also that (her only
remaining one) by which she rode out the
storm ; the consequence otherwise might have
been fatal to the vessel and her crew. The
remaining two anchors which stayed the
. Drake, were also on the improved principle.
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- The Dunirah, East Indiaman, Iying in
‘Plymouth Sound, outward bound, drove con-
siderably with two anchors a-head, in the
same gale, but was fortunately brought up
by her third. The Erne, 20 gun ship, lying
by her side, rode out the storm by one of
my anchors, without driving in the least de-
gree. '

I am much indebted to Captain Dix, and
the Officers. of his Majesty’s ship Menelaus,.
who were perfect strangers to me, for the
following letter :— ‘

 His Majesty’s ship Menelaus,
¢ Plymouth Sound, August 10, 1815.

. %S, 4 :
. ¢ An anchor of your construction was re-
« ceived on board this ship in May, 1814, and
‘“after the fairest possible trial of its general
~ ¢ gervice, ‘with respect to other anchors, we
“have to say, that the Menelaus rode out
¢ the last winter (which was very severe) in
* Lynhaven Bay, Chesapeake. The ship had
“been driving with one cable and a half out,
< on another anchor, when, under the same
¢ circumstances, - your anchor has invariably
¢ brought her up : alse the state of the ground
“of the anchorage was such, that several
« ghips lost the arms of their anchors: en-
“closed is a list of the ships, which we be-
$¢lieve to b¢ among the number; and we

-



“have further to state, that on ne oeeasion
%has the ship drove, when riding by your
“anehor, although every ship of the squad~
“ron at the spme time, has dragged her’s, -

“more or less.

“ We also particularly observed, ,that your
¢ anchor, when up and down, weighed with
«-greater ease than any other.

“The only improvement which we ean
«recommend, is a little increase in the size
¢ of the ring, there being searce room for the
¢clench of the cable, and workmg the cat.

“ We are, &c.’
¢ Signed
¢« Epwarp Dix, Captain,
¢ Henry CrEasg, Senior Lieutenant,
¢ R. €CoLLiNs, Master.

& Richard Peri'ng, Esq. Deck-yard, '
¢ Plymouth.”

The Menelaus when she sailed from Eng-
jand, was eommanded by Captain Sir Perer
PArkEr, and after bis unfortunate fall in
America, by Captain Dix. During the winter
of 1814, the Euryalus and Havannah, formiag
part of the blockading squadron of the Chesa~
peake, lying in Lynhaven Bay, (an open
roadstead) were blown to sea from their
anchors, whilst the Menelaus (forming one
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_of'the same squadron)-with my anchor a-head,

was at no time known to drive ; she carried
away two arms from twe ef her other anchors,
and according to the report of the Officers,
and on reference to the ships’ logs, each ship
of the -squadron broke her anchors, more or
less. -

"The Eridanus, Captain WiLLiam King, (an
officer and seaman well known in the British
navy) when laying at Spithead, in June, 1817,

-with four other frigates, in a gale of wind,
-says, “.with the exception of ourselves, all,
more or less, drove, particularly the Eu- .

phrates and Tiber-—on all occasions when

your anchor held the strain, all on board felt

perfectly satisfied; as long as the cable was

ood, it was next to an impossibility our start-

Ly ”

ing. '

An anchor of 84 cwt. being made for trial,
was issued to the Impregnable, Captain C.
RowLEy, who, in a letter of the 10th of Nov.
1815, says, “ we have not experienced any
severe gales while at anchor, but in every
appearance, as far as we have tried it, we
find it to answer very well. The other bower
lost an arm in weighing in Gibraltar Bay.”
The number of broken anchors repaired in
Plymouth Dock-yard only, between the 6th
of November, 1809, -and 29th June, 1812,
was 361, and there still remained for repair
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180. Although these anehors were some
time in' accumulating, it serves to confirm .
the defectiveness of the principle on which
anchors have been heretofore made.

To shew further how very improperly an<
chors have been formed, a piece of an anchor -
was hung up in thc smithery of Plymouth
Dock-yard, with the following inscription :—
¢ Part of an anchor of 43 cwt. 3qrs. 21ib.
“ returned from the Loire, 23d January,
* 1811, made by contract, under the firm of
¢ kkerxrxxsx,  This is their twenty-third
“ anchor reported to the Navy Board, from
¢ Nov. 1819, to Nov. 1811, on account of bad
¢ workmanship ! ”

How many anchors were in the like state,
in other Dock-yards, I have not the means of
ascertaining ; but that a large proportion of
the contract anchors is very bad, as well as
many made in the Dock-yards, is too true.
Some hundreds of the former have proved.
defective on trial, and are laid aside; and
so reprehensibly negligent have the workmen-
been, in some instances, that by heating the
anchors only in the crown, they have fallen
to pieces by their own weight——both arms
dropping off without a blow. I profess to speak
not only of anchors made for his Majesty’s
service, but. those also for the Honorable
East India Company ; and have to observe,



43

that the anchors of the Merchant ships,
though less in weight, are too frequently in
the like predicament. So extremely preju-
diced were anchor-smiths, with whom I have
conversed on the mode of manufacture, that
they obstinately persisted in maintaining, that -
if anchors were made solid, they would become
brittle ; and not until experimental proof to
the contrary could they be led to alter their
opinion. I mustnow do them the credit to
say, that they have candidly acknowledged
they had formed their opinions in error;’
allowing, at the same time, the shape to be
improper, and in many parts ill propor--
tioned. ' | '

In the Merchant service there are two '
causes which militate greatly against ob-
taining good anchors: one of them is, the
very mistaken idea of going to market cheap ;
the other, the facility which the anchor-smith
has of making his anchor of inferior iron, the
price being sometimes as low as eight pounds
a ton, whilst good iron is worth twenty. Such
a tempting profit, is not, I fear always re-
sisted, But still the purchaser is not warranted
in lessening the price of an anchor below a-fair
and marketable profit, on iron of the first
quality ; and although it may sometimes hap-
-pen, when the owner of a vessel imagines
that he has not an immediate interest in her
safety, owing to her being insured to her

i
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full amount, yet he should not forget those
who underwrite her. What, however, ought
principally to guide the purchaser, and be
paramount to every other consideration, are
the lives of the people on board. It therefore
‘becomes one of the first duties of the under-
writers to see that all ships, in which they
are concerned, are properly found in their
ground tackling ; that they have their proper
number of anchors on board, and that those
anchors are of proportionate weight to the
tonnage of the vessels. It likewise behoves
all persons concerned in shipping to know,
that there is no article so treacherous in ap-
pearance as iron; in proof of which, it must
be well known to many, that an anchor ma-
nufactured of iron of the worst quality, may
be made to look as fair to the eye as
one made of the best. I have known an
~ anchor of 70 ewt. to break in two by being
lowered qulckly from a crane, When only
three feet from the ground; and I saw the
same thing occur to another, whilst swinging
from the wharf, by striking against the side
of the lighter on board of which it was -
intended to have been shipped. It is not at all
uncommon for anchors to break when let go
amain, to anchor the ship, by falling on hard
ground, or a rock, as must be too well known
to every seaman, which could not have hap-
pened if the anchors had been properly ma-
nufactured of good iron. An effect so extra-
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ordinary as this, and so frequently happening
under slight shocks, must have a cause : 1st,
it might be occasioned by using bad iron: 2nd,
- the best iron, if improperly wrought in large
bodies, is liable to bécome brittle. Iron, as
before mentioned, when formed round by a
hammer of insufficient weight to overcome
the wis inertie, in the resisting medium, will
only extend the surface, and compress the
arch, ‘without affecting the centre, which,
being left at rest, causes the iron, in cooling,
to contract irregularly throughout the body,
and for want of proper nealing to restore the
equilibrium, is liable to break on a sudden
impulse. In other anchors of similar con-
struction, where no visible defects appear,
reliance is placed on their strength ; but when
- the hour of need arrives, the imperfection is
fatally discovered, ‘and at a time when it
cannot be remedied. Thus, what ougtht to
‘be the sailor’s chief hope and protection, sud-
denly and unhappily ceases to render its im-
portant aid. In this flattering exterior of
safety consists the chief peril of our Naval
. service, and I am sorry to add, that when
ships are lost it seldom happens to be attri-
buted to the right cause. Certain it is, that
if anchors were made capable of performing
their office in the hour of danger, shipwrecks
would be less frequent. . -

Having described the improper shape and
defective manner in which anchors have been

. ‘
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manufactured, it shall be my task to point out,
what I trust will be deemed a much better
-mode. If any suggestion can be offered for
- improving it, I shall be grateful for the com-
munication.

It has already been mentioned that I was in- -
~ duced to turn my serious attention to this most

useful machine, by the general letter of the
- Commissioners of his Majesty’s Navy, of the
18th of November, 1800; and although that .
letter, circulated as it was to all the Dock-
yards, did not particularly belong to my de-
- partment, I nevertheless thought it my duty
- to transmit to them my humble ideas on the
subject, which I have never lost sight of up
~ to the present moment.* '

Instead of forming the shank and arms of
my anchor of loose bars, as in those before
described, I use wide flat bar iron, laid
edgewise to the lines of resistance, being in
. the direction of the arms, through every part
~ 'when riding a ship, which gives the general
principle. The first part to be formed is
- the throat, which is done by bringing to-

*In plate No. 1, the anchors of the old and new
form are most accurately delineated by the same scale,
being of equal weight. 'On viewing both, and com-
paring the respective proportionsv they bear to each

other, the reader will be able to judge for himself.
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gether short pieces of flat iron, half the depth
of the shank, and then welding them back to
back, half way up on the shank part ; -after
' this the remainder is turned off, on -either
- side, similar to two knees, which form the
throats, the flat iron being cut, when in bars,
~ in separate lengths, to make the scarphs, and
receive the shank and arms. The truss piece
is next put together, consisting of short flat
" bars, which when properly wrought, are at-
tached to the upper part of the throat pieces,
- and being joined thereto, form a complete
' ecross, to which the arms and shank are ulti-
mately welded, whereby this part of the
anchor is made the strongest, being the
- direct reverse to the old mode. The shank,
‘being formed of flat bars, is made deeper in
the line of resistance than it is thick, pre-
serving the largest dimensions in the trend,
- about one third of the way from the crown,
- at which place the strain is chiefly thrown,
when the anchor is brought into action, and
consequently should be fortified accordingly,
which in no anchor heretofore has been con-
- sidered.

The shank being thus formed, is welded by
a long scarph to the cross, and not as in the -
old mode, by a short jumping scarph, than
- which nothing can be worse. The arms
being made of flat iron, similar to the shank,
with the palms attached to each, are them
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brought on, and properly welded to each arm

" of the cross, not in a straight line with the

palms .as customary, but in the form of an

arch, keeping the palms to an angle of 52°.

55". which has the effect of giving to the arms

the greatest strength, and of enabling the

anchor when in the ground, to relieve itself
from it, by easy purchases, as every inch

on the lift of the anchor becomes a new ful-
crum. It also causes the anchor to gather

itself deeper and deeper into the ground, as
the strain opposed to it becomes . greater,

until it has obtained so strong a holding as to
be immoveable. If a hook for catching fish
were made similar to an English anchor, it
would not perform its office—give it but a
little curve, its principle in holding will be
then precisely that which the arched amchor
possesses.—-Moreover, on the old plan, the
anchor is raised at one effort, or the arm must.
be torn off, owing to its being formed straight;

whieh improvident shape, as I have before
mentioned, -has a constant tendency to throw -
the anchor out of the ground, in a heavy sea,

" and has been the cause of many anchors

being broken when their assistance was most

needed. The short-sighted habit, of leaving

sharp edges in the palms, or other parts of
-the anchor, by which the cable suffers so

much in foul anchor, cannot be reproved too

much.
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-1t had been the éustom with anchor-sniiths
to work the iron to a keen edge; which
thoughtless principle Lias caused the destruc-
tion of numberless cables, ships, cargoes, and
lives. Although it may be esteemed by some
of trifling impert, yet, in my humble opinion,
no alteration can be more essential ; and all
anchors, on the old plan, should be thus al<
tered, as opportunities offer—and none be
again issued to a ship unless the edges be
first taken off.

The diameter of the ring of the archor -
should not be more than sufficient to contain
the cable when rounded, and with room to
" pass the cat-hook, Every excess beyond what -
is ‘absolutely necessary for that purpose, only
tends to weaken it.

The rings of all anchors, above 20 cwt.
would be stronger if made of an oval form,
flattened at the ends, which should be wrought -
a little larger, to allow for wear, and increase
the strength; but where a chain cable is in--
tended to be used, the ring must be stayed in
a central position; (as would be the ease in
the puddening of it); or a round ring, or.
shackle, be adopted. The oval ring, when
prevented from a transverse strain, is very
strong, and allows sufficient room for cattmg'
the anehor. :
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{The following are the dimensions of an
anchor of 73 cwt. by,which I have formed a
schedule of proportions, for all sized anchors
in the British navy. I sent the table to the
Navy Board, for the appreval of the. Commis-
sioners, in May, /1816, and it was returned -
" approved in August following. Having made
this anchor as perfect, according to my plan, -
as it could be formed, I fixed it as my basis,
and from thence reduced the anchors of other
dimensions, commencing with that of 95,
and descending to 1 cwt. .

Shank square
im:rexu‘el or size
} : swe size
weight | length[12€ o) length| to
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"The principle on which this anchor is mads’
I do not think can be improved; nor am L

4
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‘aware that its proportions are deficient in any’
respect. If any part of an anchor be dis-
covered to be weak, the other parts must be
reduced in proportion; and the quantity of
iron taken therefrom be apportioned to the
weaker place, which is the only mode of
affording to all parts an equalized ratio
of strength. The manner in which the iron
of this ancher is brought together, being

~ in flat bars, to the depth of the shank and

arms, and laid edgewise to the line of re-
sistance, ensures a superiority over every
other plan ‘of construction heretofore prac-
ticed. Its component parts are so pecu-
liarly combined, as to prevent workmen,
however careless or indg'ﬂ,'erent, from making
a weak anchor, although it may be rough
and badly manufactured. In every instance
where this anchor hasbeen opposed to ranother,
to ascertain jts strength, its superiority
has been invariably and decidedly conspicu-
ous. The chief care necessary to be ob-
served by the smith, in the manufacture of
the anchor, is in welding the scarphs.—
- The parts about to be eonnected should be
properly slung to the crane, and tried on
the anvil, before they are put into the fire,
that no delay may be occasioned after the -
iron is brought to a welding heat; to this
point the experience of the fireman is always
- directed, to prevent the waste of iron, by its
_ being partially heated, and to take especial
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care thst it be not taken out of thie furriice
until heated to a proper welding state, at.
which crisis it ought to be carefully and ex-
peditiously laid on the anvil, and the parts-
‘struck by a blow; equal in proportion to the
resisting medium, by the Hercules used in-
the smithery, or a heavy hammer wrought.
by machinery. The shank and arms of all
anchors should be thus consolidsted in their
first formation ; -and the method of working
them, in our Dock-yards, by the sledge ham-.
mers, should not be resorted to,. until the.
iron be first consolidated by a greater power : .

the sledge hammer may then be used to
fashion the work.

The anchor, when finished, should andergo
the process of nealing, and this is ‘equally
proper in all iron work: The blow ‘of the.
hammer on the surface has always a ten-
dency to condense the pores of the iron, and
destroy its duetility: to restore an equi-
formity, it should be heated to a dark red,
and let cool gradually. Many anchors, for
want of this process, have broke, and parti-
cularly in our Deck-yards, the smith being.
too fond of finishing his work by polishing -
the surface with the hammer.

’_ If the observations here introduced bc
attended to, and the anchor manufactured
with iron of the first quality, and ac--
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cording to the proportions given ia the table,
it will be a rare instance to hear of an ancher
giving way ; indeed, I may venture te say,
that such an occurrence cannot take plaee.
Those that have been put to the test have
invariably parted both the chain and hemp
cable. :

- An anchor of light weight, although over- -
powered; ought only to bentd-—should it break,
the iron mnust be of bad quality ; but & large
anchor of 30 cwt. and upwards, cannot be
expeeted té bend, for the following reasons:
, when brought into action, having strong
hold in the ground, it is subject throughout te
a transverse strainy, and being formed much
miore in depth than in thickness, must evet
maintain a superiority in strength over a round
shank, or thuse of the foreign shape, which
are nearly square. The area of the fracture
would take place in the part of least resis-
tance. In whatever part of the fracture the
neutral axis may be, it will be considerably
above the centre, and the fibres below will
be in a state of tension, whilst those above
are in a state of compression; the foriner
being removed so far from the reutral point,
and no longet capable of sustaining the in-
" creased tension, w1]l break-whlch il a less
body of the same iron, w: would only bend. It
is, therefore, obvious, that the arms of a small
anchor might be drawn almost straight, while
p3d

- -
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those of a larger would break. ‘In determin-
ing the angle that the arms of the anchor
should bear to the shank, I consulted the
most experienced seamen, and upon their
opinions, I fixed it to the angle of 52° 55,
being the same that had before been in prac-
tice, and already described.*

The French, Spanish, Dutch, and some 'Elig-

~ lish anchors, have been manufactured of small
" flat bars, placed indiscriminately in the shank
and arms; in some laid flat to the line of .
tension—in others edgewise, and partaking
also of both, being weakly cemented in the
crown. The greater part of the foreign an-
chors, tried in the smitheries of the Dock-
yards, at this and other ports, have failed ;
_all that have fallen to pieces, as well as those
.untried, have been ordered to be sold .or
remanufactured : they are, in general, want-
ing in proportion, badly wrought, and not
to be depended on.

(]

"% The anchor represented in plate No. 3, is con-
structed on a similar principle to that I have been de-
scribing; the only difference being in the formation of
the truss, which is extended beyond the crown so far, as
to-enable the arm, when in the ground, to receive sup-
port from that which is out. It may be deemed as
strong an anchor as can be formed: how it might
answer I cannot say, as none has been made for trial,
Grapnels made aftér this plan, with additional flukes,
would be very strong
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- In April, 1813, the first anchor constructed
‘en my principle, was ordered by.the Navy
Board to be made in Plymouth yard, rand
tried by the officers.of the yard, against one
of .equal weight on the old principle. ' It
‘weighed 24 ewt. 1qr. 3ib. and on trial ob-
tained a superiority far beyond my auticipa~
tions. The anchors opposed ta it were the
best the master-smith of the Dock-yard could
select from the whole in store, but my anchor
broke one of 24 cwt. lqr. 18ib.; another of
24 cwt. 2qrs. 7ib; another of 29 cwt. 2qrs. 3ib 5
and another of 35 cwt. 1lqr. 171b. . This
manifest - superiority. of strength,. howevery
was not thought sufficient, and trials of
a different deseription were resorted to,
by making anchors of various weights, and
‘sending them to sea to be tried, and reported
on, by the respective Commanders. The ships
which received them were .the Menelausy
Vengeur, York, and Impregnable, whase
Captains and Officers made the most satisfac-
tory reports to the Navy Board ; and, in con-
éequenee, the Board thought it right to erder
a second trial of strength to take place. The
report from the Menelaus has already been
given, in a letter from Captain Dxx,, the
others were very simjlar.

. The mastef—smith o,f Dei)tford Dock-ya.fd
was afterwards selected to make the best
anchor he was able, of 26 cwt. for the pur-~
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pose.of opposing one made under my inspec-
tion at Plymouth, weighing 25 ewt. 2 qrs.
Both anchors were sent to Chatham Pock-
yard to be tried, under the immediate direction:
of Commissioner Sir Roserr Barrow ;  the
trial took place on the 11th of April, 1815,
when my anchor broke the one opposed to it
with the utmost ease.-

 The Commissioners of the Navy, still want-
ing further proof, directed an anchor . of
larger dimensions té be tried against mine
of 25 ewt. One of 31 cwt. was selected;
which, after bending considerably in° the
shank, under a very heavy strain, broke’ in
the arm, whilst my anchor did not in the
least .alter its shape.. Sir RoserT BArLOW, in
his letter to the Navy Board-of the 26th of
March, 1818, writes, * and I have to add my
“ opinion, that the. very great superiotity
« of Mr. Perivg’s anchor is owing to its
¢ exterior form, and the true mecharical
¢ principles- on- which the component pa.rté
¢ are formed and combined

After -these trials, and the favourable
reports from the Naval Commanders, the
master-smiths of the different Dock~yards
were ordered, by warrant of the 4th of
December, 1815, to attend at Plymouth, to
~ be instructed; utider my superintendence, in
the mew mode of making -and repairing
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anchors. “An anchor of 73 cwt. was madg,
~ and one of 45 ewt. wus repaired, on my
ptindiple. They expressed themselves much
satisfied with the plan, and signed a certifi-
_eate, previously to their taking leave for -
their respective Dock-yards, stating, that
it was much superior in strength to those made
by the former mode, both in prin¢iple and form: -
Since that time, hundreds of anchors have
been made on the same plan, and I have not
yet heard that one anchor has broken, suffered
the ship to drive, or failed in any respect in
flhe performance of its oﬁice

In July, 1815, Mr. Warpnty; Superintens
dent of the works of the Breakwater in Ply-
mouth Sound, complained to the Navy Board
that the anchors he had in use were continu-
ally breaking, and requested he might be
allowed those made on my principle. Thirtys
nine anchors were made accordingly, not
one of which has broken, although twenty-
eight of those on the old construction have
entirely falled

Having thus produced sufficient testlmony
of the superior strength and shape of these
anchors over the others heretofore in use, 1
shall offer a few remarks as to economy in
their manufacture. |

~ Anchors made on this principle, will not .
only be the strongest, but waste less iron in
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workmanship, and therefore are made at g
less expence. In making a 74 gun ship’s
anchor after -the former plan, the iron lost in
the fire by melting, chipping, cutting with
the chisel, and oxidation when on the anvil,
amounted, on an average, to forty per cent.-:—
An anchor on the present plan, of similar
dimensions, loses only twenty-nine per cent.
which was the precise waste on the _anchor
of 73 cwt. made in the presence of the master-
smiths of the different Dock-yards. The
smiths in the habit of making the new
anchors, ean perform their work in rather less
time, and with considerably more ease, than
by the former plan. .

In all cases, as before-mentioned, good
"iron should be used; and when an anchor is
finished, it ought to be properly nealed,
which should be the last process with all iron
work. -

- That, no -eountry should have given this
important instrument due consideration, for
‘such a length of time, is much to be deplored
on many accounts, since consideration must
have led the way to some improvement ; and
we should have witnessed, in'the anchors
made by various nations, a more perfect
shape, and better defined proportions, with
the arms and shank very differently wrought
in the crown. In this part the French, Dutch,
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Swedes, Russians, and Spaniards, form the
throats of their anchors into a sharp angle,
.than which nothing can be worse ; yet their
anchors possess a superiority over those of
our old make, by the curved form of the
arms, which the maritime greatness of the
English nation ought long ago to have seen
the propriety of adopting. The angle of the
palm, with respect to the shank, in the foreign
anchor, is generally too great, being about
53 or 56 degrees, which prevents it from
gathering into the ground as quickly as it
ought to do when the anchor is cast, and
renders it more liable to be torn off in weigh-
- ing. The large anchors of all foreign nations,
. which have fallen under my observation, are
deficient in proportion, and should not be
trusted to in a sterm; but the small anchdrs
of the Dutch appear to be better wrought.

I have been thus particular in my explana-
tion of the anchor, because I have never
met with, nor heard of, any treatise, that
has entered immediately into the subject;
. and likewise consider it deserving of the
. highest attention, as the safeguard of life,
and the protection of property.

~ Seven anchors are allowed to each line of
‘battle ship-—one sheet, three bower, two
‘kedge, and one stream. The sheet and bower
anchors are those on which the ship chiefly
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depends : the other three are considerably
smaller. Frigates take six anchors, and sloops
only five.~-The value of a large anchor for a

first rate is 484705 and twenty men are .

_occupied thirty days in making it.*

* It may not prove uninteresting to the anchor-smith,
to know the process by which iron is reduced from its
original into a malleable state; with which if not pre-
’ viously acquainted, he may find, in reading these obser-

vations, some usefal remarks connected with the work- -

ing of iron in'the formation of anchors.

Iron is the most useful and abundaat of all the metals.
It mixes alike with the animal, vegetable, and mineral
kingdoms; and civilization depends so much on its
discovery, that we should have made but little progress
from a savage state, without theaid of the blacksmith. A
great past of the civilized employments of mah consists
in the working of iron; without it agriculture would
be almost at a stand, &nd its implements inefficient:
wood could not be wrought—no other metal  would
admit of so keen an edge—nor could thé earth be so
easily opened in search of its hidden treasures. Itis
said to be of more intrinsic worth, when manufactured
into the hair-spring of a watch, than an equal quantity
of gold manufactured to its greatest extent.

Iron ore is collected from the hills of Yorkshire,

Cumberland, Wales, and other parts of Great Britain,
and found in almost every part of the globe. It is
formed into malleable iron by being first roasted with
cinders, for three days, in the open air, to expel the
sulphurous arsenical parts ; and afterwards taken to the
furnaces, which are commonly ‘made of a conieal form,
from forty to fifty feet high. The furnace 7s charged

at the top with ore, and equal parts of coal cinder, or

o ———— -
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_It is to be hoped, after the foregoing eb-
servatlons, ‘that the mereantile and shipping

interest of the lnngdom will no longer en-
~ danger their property, and the lives of British

\

coke, and llme-stone, to act as a ﬂux The fire being
lighted at the bottom, the heat is excited by means of
bellows, and the ore melting as it passes through the fire,
is received at the bottom, where it is mamtanned in a
liquid state, until a sufficient quantity be collected,
which. usually happens every eight hours; it is theu let
off into moulds, to be formed for i;he ‘purposes intended,
such as cannon or pig-iron, &c. being as yet in a crude
- state. The process of refining crude irop varies in dif-
ferent places. The operation consists in destroying .
the combustible matter which it holds in solution, aud
giving to it a fibrous textyre. When taken to the
refinery and melted, it is let oyt of the fire to discharge
the scoriz, and then returned, and subjected to the
" blast as before; wblch operation is repeate,d untll it
acquire a fibrous consnstency the iron is then taken
out of the reﬁnery, and beaten, to rid it of extraneous
matter; again returned,’ taken to the forge-hammer,
and beaten gently, until it obtain a proper tenacity,
leavmg it a little larger at either end. In this form it
is called ancony, Itis now taken to the fire, called a
chafery, made of common coal, and the two ends being
drawn eut into the form of the middle, the operation is
finished. Other methods are ptactlsed by a reverberat-
‘mg fyrnage, the iron passing while hot, between metal
-rollers of dnﬂ'erept capacmes, which operate like the
forge-hammex, by depriving the iron of its impurity.—
When iron has been completely freed from carbon,
and acquired its highest degree of malleability by re-
peated hammerings, it becomes the most tenacious of all



62.

‘seamen, .by making use of an.inferior anchoer,
when one of superior strength may be obtain-.
ed at an equal, or even a lower, rate. '

metals; but if kept in red heat for any length of
time, it is liable to get brittle. It is not an uncommen’
practice for smiths to leave the iron in the fire all night,
in qrder to save time in the morning ; this praetice, for
the above reason, ought to be discontinued. Nothing’
more is necessary to impregnate the bars of iron with
carbon, by which they become steel, than to stratify
them with powdered charcoal, in a close vessel, and
expose them to a degree of heat, a little short of what
would fuse the metal, for a proper length of time,
amtil the bars become blistered, which generally takes
place in about .eight days, when it is called blistered
steel. German or shear steel is made by breaking
the bars of blistered steel into small pieces, and re-
working them under a forge hammer.  Cast steel is
made from the blistered steel; the bars being first
broken and ‘put into a crucible, with a flux, and fused,
the metal is c_asf into ingots, and then called ingot
steel; but when it undergoes tilting, its texture 1s the’
-most complete, and is called tilted steél. The process
~of case-hardening is known to almost every smith, and'
is no more than a quick method of changing the surface
of the iron into steel, by inclosing the ‘article in an
iron case, stratified with animal carbon, or the parings
of a horse’s hoof, and salt. When heated red-hot in
the forge, the salt fuses upon the surface, and prevents
it from oxidizing; it'is then quenched in the water
and brushed clean. I do not deem it nécessary to
enter more into the process of making malleable iron
or steel; it is sufficient to shew that iron may be in-
jured in its ductility, by being permitted -to temam.
too long heated.
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.‘My sole aim in publishing this treatise is
* from a desire to: be useful ; and if my ideas
_and the arguments I have adduced be just,
I hope they will be adopted, and not be
merely read and then forgotten; for if duly
weighed, in all their bearings, the most bene-
ficial results may be anticipated.. - :

With respect to merchant ships, I would .
suggest an expedient for their better security.
Ships of this description' generally sail with.
anchors and cables made as light as possible,
in order that the crews, being generally few
in number; may have less trouble in weighing .
- anchor or working the ship. Whenever, there--
fore, a vessel happens to be imbayed, with
the wind direct on shore, and her sails per-
haps shattered, she has no other resource but.
in her anchors and cables; and these perhaps .
not being of suffieient weight,  the loss of the -
ship and cargo, and the  destruction of
her'crew, must be the inevitable consequenee. .
To prevent such too . frequent - disasters, I:
would strongly recommend to all ship--
owners, and te Government for small ships,.
to provide their vessels with an anchor
and cable of larger dimensions, (in lieu of
the sheet anchor) called a storm anchor and
cable, (anchoram sacram selvere) te be let:
go only on dangerous occasions. As all.
- merehant ships, or ships of small tonnage
belonging to his Majesty, having on board -
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“three anchors 6f full size, viz. & sheet and

two bowers, consider themselves well pro-

vided, X would recommend the forwmer to be-
larger than either of the latter two, accerding:
to the annexed table, in forming' of which I
have been govermed by the best experienced
opinions I could colleet, from the most able
seamen, and also from the weights of the
anchors, appropriated to the different class
- of ships in his Majesty’s Navy. In the smaller
vessels, it will be observed, I have: in-
creased the weight a little mare, in proportion
to the tonnage of the ‘ship, tham at present
allowed, confining myself to a graduated
rate, according to the tonnage that one ship
should bear to another. Never having met
“with a table of the same sort, I am flattered
in thinking it will be found of much use in
the mercantile world. Should the weights
of the varieus anchors, which [ have re-
‘spectively appropriated to the tonnage: of
each class of vessel, be considered either
too. high or too low, such may be used as
are most appreved of, according to the
table. In' this I mean not te dictate, but
only ta offer my humble opinion. It is
very natural for the Cammander of a vessel,,
to wish his anchors as light as pessible,
for: the sake of convenience; hut when the
storm arises, the vessel, if anehored in a light
soil, must drag; and it is at this dange--
rous crisis that he finds his anchors: unequal
to the contending impetus.
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With respect to the table of the dimensions"
of the anchors, I beg to assure my readers it
. was a task of no trifling underta.kmg, having
no data from whence to form my proportions;
and it afforded me great satisfaction to have
it returned‘ from the Navy Board, approved,
without an alteration.

As the welght of the anchor increases, in-.
proportion as the tonnage of the vessel be- :
comes less;, so should also the welght of the
storm anchor be mcreased in proportion to- .
the welght of the bower, which ought to be ’
more in a small vessel than in a Shlp of greater
. tonnage. It shquld also be bent to a cable of
proportionate size, whether it be of hemp
or iron; if the latter, it would be less liable to.
injury when on board ship, or to be eut by the
rocks in foul ground. It is for the experienced
seaman to determine which cable should be
- preferred: the former is well known—the
latter I sha]lv speak of more as I proceed.

" This cable should be kept constantly bent
»to the storm anchor, and always ready to
be let go when required, though it will be

only wanted in a storm. The two ~others, _
being used as the working anchors, answer
all common purposes. Such preventive mea-
sures as I now recommend, aided by the two

~ bowers, will enable the ship to ride out almost
any storm to which she can be exposed. At

F
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the same tinie, however, it must not be sup-
posed that I deem it impossible for a ship to
be wrecked thus provided ; all I would say
is, that many might be saved, particularly
when riding in the Downs, together with their

seamen and treasure, if the simple means be-

fore suggested were but properly and timely
used.—Storms sometimes rage so violently as
to set at nought all the art and courage of man,
and render them of no avail ; but surely there
is a degree of solace in the reffection, that
in such perilous trials, every means which

“human ingenuity and prudence could devise,.

has been exerted to withstand their effects.

Candour enjoins me now, to call the rea-
der’s attention to two points, which may
rather militate, in the opinion of some, against
my recommendation. The first is, the addi-
tional expence that must be incuarred, in fur-
nishing an anchor and cable larger than those
commonly used ;—the second, the addi-
tional trouble which may be occasioned, by
working an anchor so much larger, perhaps,
than the number of hands on board a merchant

ship can conveniently manage. On the first

point I would observe, that where ships and
valuable cargoes are at stake, every parsi-
monious idea should be discarded. And as
to the second, since it is only in a storm
that the storm anchor will be wanted, I should
hope there is not a British seaman whe

-

- — o ———
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would decline using his best energies, when
he knows that by sueh exertion he will pro-
mote his own safety, and the interest of those
whem he serves. The difference in point of
weight is tnﬂmg--dts consequenee very
great. : R . .

It is to the ship-owners and underwriters
of this kingdom, that I particularly address |
myself, as the parties most interested; for
whether a ship be insured to her full value or
not, the censequence of her loss must affect

. the one or the other; but what stands para-
mount to every other consideration is, the
saving of life, at which, though it be only in
a solitary instance, humamty must ever re-
joice. . - :

‘The anchor-stock ‘must-also be considered ;
for without it the anchor cannot be complete,
nor perform its office. In large anchors, the
stock is always made of wood, but-in those
of small dimensions, it is frequently made of
iron, principally for the convenience of being
more easily detached from the shank, and
for stowage to the bows of the ship. The
anchor being cast, and finding bottom, will
meet the ground with the flukes, either ver-
tically or horizontally ; ifin the latter position,
and the vessel have way, the flukes ought
instantly to be thrown vertically by the
stock ; the under one entering the ground,

E 2 .

.
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is thereby retained, and holds fast the ship.
The dimensions to be observed in forming
the anchor-stock are—-the length of the stock
to be the length of the shank, and half the
length of the ring—to be square in the mid-
dle, one inch to a foot, and to taper at either.
end, to half the diameter of the middle. In
order to secure the stock better to the shank,
I would recommend, that all anchor-stocks
above 20 cwt. have a piece of plate-iron-
fastened to the sides, and fitted to the score,
to prevent the anchor from twisting and
splitting the wood, technically called gimblet--
ing ; and also to create additional strength.
"An anchor-stock may be converted from
two pieces of plank, (bent to their shape from
the kiln) with small wood chocks fastened
‘thereto, for ming the score to receive the
shank of the anchor; by which eonversion
much valuable timber might be saved, and
the strength of the stock increased.

The stock, when attached to the shank, -
and brought together in two parts, should be
bolted and strongly hooped, collapsing the
shank very tight; and the edges of the hoops

_ should invariably be beaten down, to prevent
their cutting the cable when it gets underneath
the stock, which is very common when the
ship is laying at single anchor. In the few
made under my direction, I have paid
particular attention' to this point,’ and most

i,
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strongly recommend it, though I have seen
it in no other instance. The value of a cable

is very great, and to preserve it from injury
is of much consequence : numbers have been
destroyed for want of this precaution. In
,stocks of small dimensions, four hoops  are
.enough, but in those of larger size six are
not too many. I cannot call to my recollec-
tion a piece of timber cut more to waste,
in ‘conversion, than an anchor-stock. The
quantity . consumed throughout the navy,

for this purpose only, is very consider-
able.

Inferior timber may be used for almost
every part of a ship rather than for thean-
chor-stock, which should be made of prime
.wood, and not as I have often observed, con-
verted from a shaky or knotty log, the safety
- of the vessel frequently depending on its
efficiency.

The fleet, when off Basque Roads, under
the command of Admiral Lord GamBiEr, ‘car-
ried away so many anchor-stocks, that every
spare one throughout the squadron was used.
It must be considered that without the stock
the anchor is of no use ; it is that which first
brings it into action, enables it to maintain
~its station after the anchor has been canted
to its proper position, and causes the fluke
to enter the ground on the drag of the ship.

E 3
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The quantity of timber necessary to form an
"anchor-stock for a first rate or 74, is 80 feet ;
and ‘to new stock the anchors of the British -
navy, including spare ones for each ‘sea-
going ship, would consume about ‘4,000 loads,
amounting to £86,000. " The value of the
~whole of the anchors in the navy, including
stocking and workmanship complete, is about-
2£520,000. Large as these sums may ap-
pear, they are nothing compared to the
intrinsic value of oak, the scarcity of which
is such as to demand the strictest economy.
This will not be properly attested until the
- commencement of another war, when the
demand for it will be in proportion to the
exigency of the times; ‘the price of oak,
. from its scarcity, not having fallen since the
peace. The various woods of English growth
are, individually, more adapted to particular
purposes; and oak particularly so for that
of an anchor-stock, as it combines both
strength and durability. To accomplish this
end I have so contrived the stock before
" noticed, (as represented in plate No. 3)
that with a  little more labour, it can be
economically converted, with' a saving of
nearly one-third of the tlmber now used
for the purpose. - '

It might be imagined that when the navy
of England was once furnished with anchors,
their wear and tear would not be great: with

’
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respect to the anchors alene, if they had been
properly manufactured, the wear on them
~ would be comparatively trifling; but the
- stocking part will always be .considerable.
The loss of anchors by parting the cable,
ships foundering; and being .wrecked, will
.cause the necessity of a constant supply.

Iron stocks are only used for small an-
- chors, being ‘more convenient, and stowing
better to the bows of the vessel ; for which ~
purpose the stock should be formed flat, equal
‘in size to the:small of the shank of the anchor,
and made tapering, with a turn at either end,
as represented in Plate No. 2, to prevent its
being detached from the .shank andlost; and
to keep it from entering the ground on -being
dragged, when about to turn the anchor;
which operation, if not instantly effected,
would most likely either break or hend it;
but if the iron stock be turned at the .ends,
and the anchor dragged to any distance
before the purpose of tripping is effected, it
would be less liable to injury, as the turncd .
end will cause it to travel upon the surface
of the ground, till the anchor  cants ; and
would still perform the operation quicker, if
the turned ends were thrown laterally from
the direct line of the shank. It should also
have a stay, passing diagonally from the
outer part of the stock to the point, forming
an eye, to prevent hooking any part of the
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rigging, as represented in Plate No. 2,
instead of the large knob, or the tapered
point, at present used. The iron anchor-
stock is a very bad substitute for wood :
though much may be said against it, nothing
"but the plea of convenience can be adduced
in its favour. In the merchant service they
are not much used; but in his Majesty’s
service are frequently applied to anchors as
~ high as 14 cwt. ; it might be better if they

were not used to any exceeding & cwt. The
~ iron stock may be so contrived, as to be ship-
ped or unshlpped from the anchor at pleasure, -
by ﬂattenmg the knob at the turned end which
passes through the shank of the anchor, to
the form of the hole in the shank. The stock
" being turned to a right angle will then relieve
Citself. This easy contrivance has been lately
introduced by Mr. Brown, Master-Attendant
of Woolwich Dock-yard.

It is indispensably necessary that all ships
be well found in their ground tackling, of
which the anchor constitutes but a part, the
cable bearing the other proportion ; the latter
has of late years been manufactured of iron,
and introduced into his Majesty’s navy, for
the use of small ships; on which I beg to offer

~a few remarks, principally as to the mode
of proving the chain cable.

"The greatest strength of cobesion in mal- |
leable iron, when manufactured into chain

\
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cahles, is the most to.be. desired ; but is not
to be obtained, unless made of iron of the first
quality. . A square bolt of gead Welch iron
12 feet long,-and.2 inches in diameter, ought to
.bear a strain of 82 tens to .tear it asunder.
Notwithstanding the. tension good iron . will
sustain, . its liability to injury during the pro-
cess of manufacture, is too well known. to
exist, and ought to be watched with a sus-
picious eye.

Iron may be injured by too much hammer-
ing, from improper and carbonizing . heats, .
and many other incidental causes; it may
also be deprived of its tenacity from extreme
‘cold. - Iron when manufactured into a_.chain,
from the bolt, will lose a considerable portion
of its strength, the necessary form: of the link
breaking.the direct line of tension; and the
welding of each, destroying:that continuity
of fibre it had received by the process of
forming it into bolt iron. The round-faced
hammer of the smith likewise causes an irre- -
gular indentation .in the fibre, and by con-
densing its pores, destroys its duc{tility.,’ Iron,
‘when drawn under the compression of xollers,
may: be compared to hemp, or.any such fibrous
_substance : as rope is vsinjonge.st .when the
fibre of the hemp has but little twist, and
is kept nearest to the direct line of ten-
sion, namely, that of a salvagee, so is iron
when drawm . ipto wire. 1 cagnot more
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strongly exemplify the injury bolt iron is
subjected to by the hammer, than by remark-
ing, that it was customary, some years since,
for all belt iron to be delivered into his Ma-~
jesty’s Dock-yards square, to be afterwards
rounded by the smiths at the forge. In
" repairing the shipping at that time, the bolts
were frequently found broken by the working
of the ship, - at the rate of twenty to one of the
present period; nor was it at all uncommon
~ for a bolt to break in driving.

Chain cables are manufactured in various
parts of the kingdom, but previously to being
used, they should undergo a severe test of

strength. At Captain Brown’s iron cable ma-
nufactory, Mill Wall, Poplar, is a machine for

this purpose, which acts on the principle of a

~ weigh-bridge ;-and at Messrs. Brunron and -

Co.’s manufactory, at Lime-house, the chain
cables are tried by an hydrostatic machine,
or Bramah press ; but in both machines the
trial is made by, short lengths, consequently
the process is very tedious.

~

‘ Before a chain cable be bent to the anchor,
it ought to have undergone proper proof; but.

the purchaser possessing no means of his own
to attest it, is obliged to rely on the ipse dixit
-of the manufacturer. Such is the case with
the chain cable for the use of his Majesty’s
navy ; Iwould therefore recommend its being

-
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tried, not in the imanner beforementioned, but
at whole length, by a machine erected for
the purpose, on a solid foundation, in one
of his Majesty’s Dock-yards, under the im-~
mediate superintendence ‘of the proper offi-
cers; this might be dorie in a manner at once
simple and economical, by confining either
end to the rock, and thus avoiding the neces-
sity of any intermediate frame to sustain the
tensmn v

My reasons for this recommendation are,
that it will set aside all doubt as to the
proper attested strength of the chain cable,
and clearly evince, on the cable subse-
quently parting, that it must be owing to
a'kink in the chain, a sudden jerk, or some
incidental cause, which would not have taken
~place under a direct and steady impulse.

As a ship when anchored rides. at the whole
- length of her cable, it should be put to the
proof in the same manner, which would be
far better than trying it by a few fathoms at
a time. The demand for chain cables-in time
of war, if generally used by small vessels,
would be very considerable : implicit trust,
therefore, placed in any one person, par-
ticularly the manufacturer, is liable - to
abuse.

Various chains are served into his Ma-
Jesty’s Dock-yards, which undergo no other
trial than being promiscuously struck by a
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hammer ; if the link resist the blow without
breaking, it is taken for granted that the whole
chain is good. The top, cross jack, shank
pamter, anchor stoppers, chain, &c. should be
separately proved, similar to the chaip cable.
It is further to be considered, that cables,
although made of iron, will wear, particularly
in the part nearest the anchor, which being
constantly on the ground is subject to much
friction; when thus weakened, and reduced by
oxidation, it will be necessary again to prove
them. It is not enough to say that if the chain
cable break when riding the vessel, it should
be replaced by the manufacturer, without any
-additional expence to Government, or the
merchant--the immediate consequence that
may attend the parting of a cable cannot be
reqmted, as the loss of the Shlp, and all on
. board, may be the fatal result. Had the smiths
paid proper attention to the manufacture of
anchors, or had the value of my recommen-
dations herein explained been earlier under-
stood, the navy had not been filled with such
inferior anchors as it now possesses.. In a
.case of so much vital importance as the saving
of life, it might be advisable that chain cables
for the use of his Majesty’s navy be manufac-
tured in his Majesty’s Dock-yards, and se-
v'erally tried before issued to a man of war.

Nothmg but necessity . should admit . of an
anchor or iron cable being manufactured,
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but under the immediate inspection of a pre=
per officer. The scarphs on each link should
invariably be made long; and to effect this
properly,- with the least trouble, they should
be welded, not in the ends, as is too.com-
monly the practice, but in the side, before the
link “ be properly formed, under a long
scarph, and by two heats at least. It may .
afterwards be moulded to any shape, and the
scarph placed laterally, which in the purchase
of chain should be particularly stipulated.
This plan being followed, the chain, if made of
tough iron, will not part, unless overpowered
‘beyond its standard weight. The chain cable
has some advantages over that of hemp, yet
“its disadvantages are many ;. and whilst these
exist, the latter must maintain the superiority.
The treachery of iron is proverbial, and the
chain which holds to-day may break to-mor-
row with half the strain; it being subject te
atmospherie changes, to kinks, twists, sud-
den jerks and nips, inefficient workmanship,
~ improper hammering, inferior iron, and in-
adequate and carbonizing heats; either of
which, if suffered to exist in any link
throughout the chain, reduces the whole to
the strength only of that identical part. Tt
is, also, less manageable than a hemp cable,
more dangerous to use, and diffieult to handle.
Moreover, it is to be observed, that a chain'
is a series of connected links, separately in-
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flexible, and when thrown from a straight line

will form as many angles to the length of each

separate link. The larger the chain the

longer must each link be formed, and, in pro-
portion to their increased length, so will it
diminish in strength. When bitted, and
passing through the hawse-hole, the link will
frequently extend beyond its bearing point,
forming a fulerum, and a lever thereon, in
proportion to its extension. These will
always create an insuperable objection to iron
cables, when compared with those of hemp,
and ever render them more uncertain in per-
forming their office.

When ‘a ship is at anchor, and riding in &
heavy sea by chain cables, each wave, by its
undulating motion in passing under the ship,
assisted by the weight of her cables, will
cause her to be forced a-head against the
wind so far as to prevent the vessel resuming
- her proper position before the succeeding wave
strikes the bows; the ship, receding, will
. not always retire in.a direct line, but slue

herself round almost broadside, and in re-
covering her proper position, will be brought
up with a severe surge; and unless it were
possible to buoy up the chain from the bows
of the ship to the anchor, I fear there
will be no means of preventing this evil,
so much to be dreaded in time of extreme
danger. These are the disadvantages apper-



79
taining to chein cables, from -whenoe pro-
ceeds the.cause of their repeatedly parting ;
and unless by any future process they canbe
obviated, the chain cable will ever .remain-
an uncertain stay to the ship in a storm. At
the bame time, as I have before observed,
they:ave less linble to injury on & long voy-.
age, when on board the vessel; and in foul
gvound theadvantage they powmss is.obvious..

Ahhnngh a eham has hean in epmmon
' use, and applied .to. varieus. pwrpoees for
ages past, | have never understood that it
afforded a substitute for hemp, -as applied at
present, until made so by Captain Brownx.
‘Whan 1 first saw a chain cable I. took alively
interest in its success; and althongh personally .
. unacgmainted with the projector of the plan, L
subroitted to him some remarks on it, which I .
thought conducive.. to its benefit, and these.
were promptly sand kindly acknowledged.—.
Since the application: of a chain to stay the
ship, several. impravements have been pro-.
gressively intredueed, yet there.is still room
_for many more, te cbviate, if possible, the.
objections before enumerated: .One. I beg
leave te offer is, that of making. the links

of large chain eables shorter than .they are

at present.—-In submitting this improvement,:
I am aware that the trouble in manufacture

will be greater, and the original cost.advanced;

- notwithstanding . whieh, it is indispensably.
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necessary that every suggestion that acts as
an auxiliary should be adopted, as affording:
more completely the means of effecting its
purpose. " / '

The shorter the links, the stronger will the
chain be, beside allowing it to ride easier,
and deliver itself with more facility over the
bits and hawse-hole; thereby easing .the
. nip, which must in a greater or less degree
take place. in a protruded link, and enabling
‘it to sustain the vessel in a storm, when a
chain of equal sized iron, with longer links,
would part.—The length of the links of a
chain cable, apportioned in strength to one
of hemp of 18} inches, is from 10} or 11
inches to 7 and 6 wide ; and although
these are much shorter than they originally
were, they might be still further reduced. The
shape of the link at present is nearly that of
a lozenge, but if the lateral parts of each
were closed, so as to form nearly parallel
JEines, it would be much stronger. As a proof
of this, I would suppose a chain to be formed
of round links of the most ductile iron, and
without a transverse stay to each, as now
placed: the chain being submitted to a strong
tension, will reduce every link to parallel
lines, so that the nearer it can be originally
formed to this shape, the stronger it will
become. As a more convincing proof of this, -
- let achain- be made of lead and submitted te

4
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w strain, and every link will form - itself:€o
the shape into which it ought to have-been-
first wrought; and if putito the utmost stretch:
the sides will close laterally upon each :other;.

‘forming a hollow line on either side. - Tam"
inclined to suppudse that a chain cable, having’
short and parallel - links,  would ‘need -no
transverse stays ; and thus a very great point.
would-be gained by a eonsiderable reduction
of its weight. The stay forms a compartment
for each suceeeding link, which, being shaped -
in the form :of a lozenge, would be liableé to-
ride without it, and deliver itself foul ; but.
in the form suggested, this would not be the
case, -as the . two links within the connecting -
one could not pass each - other ; but, on being
thrown loosely together, would touch in the
centré, instead of, as they -would.otherwise
do, against -the transverse stay. Should.
chain cables be hereafter manufactured in the-
Dock-yards, I hope to .see a proper trial on'
this principle, as it would lessen, .in a great
degree, the agitation at present occasioned to
the ship .when the :anchor is let go umain.—
After a proper trial has been made, if the re-:
sult prove the necessity of continuing the:
transverse stay, -ne reason can be .offered:
why the size of it should not.be considerably
reduced. “As it now stands, the. strength of
the cable is in a certain degree lost, by the
ummecessary weight it has to sustain ;. and the
price -of the cable increased, whilst .the in- -

'F
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~ trinsie value is Iessened. The transverse stay -
is the only part of a chain cable made
of cast ‘iran. - All unnecessary weight should
be avoided, that the bows. of the vessel may
be lightened as much as possible to prevent
her plunging too deep into a heavy hesd-sea.
The cable might then with more faeility be
handled and méanaged by the seamen, and:
maore easily wrought and trensported. In fhct, -
- the lessening the weight of a cable without re~.
dugeing its strength, is an object so desirable, .

that, 1 should hope, it need onty be known te -
'.hncamndmtoeﬂbct. : :

As a proef of these observahons, I ha\te to
remark, that chain cables of equal power:
vary eonsiderahly in weight: one now in store

‘in the Dock-yard, of 17 inch iron, equal to a.
Liemp cable of 181, of 100 fathoms, weighs 178
- owt. 3 grs. 141b.; whilst the weight of another .
is 161 cwt. 21ib, making a differenee of 17
cwt. 2 qrs. 31,

-Therev can be no reason why ene cahble
shonld exceed the other se mueh in weight,
as long as the wrought iran they contain is
of equal size. Ifseld by weight, at an equal:
rete, the farmer must eyceed the latter in.
price, in as much as it is heavier; and the
- purchaser will be buying cast iron at the priee
of wrought. If, on the contrary, they be seld-
% cable, the additional weight in the heavy
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cable is a waste of materials, Whlch <an only
be a burthen to the chain, and an impediment
to its use. These cables are caleulated for
large claes frigates. It is not for me to say
with. which cable a ship weuld more easily
~ ride in a strong gale—the seaman must Judge
for himself. '

The chain cable is open to much improve-
ment ; and let us hope, that before the Royal
" Navy is completely supplied, the means may
‘be found of obviating, in a great measure, -
the objections before enumerated. '

Before 1 conclude, T shall merely detail a
conversation which took place between myself’
and a master-ropemaker, on the manufacture
~ of a hemp cable,. at a port some distance from-
London. On walking into the rope-ground,
I observed to. ane of the spinners, that the’
hemp he was usmg did not appear clean, was

badly hatcheled, and not topped. The master .

~ of the rope-ground being present, (though at
the time unknown to me) replied, that my
observations. were correét, and that, though
sorry for it, he was under the necessity of
using inferior materials, because his neigh--
bours did the same ;. for were he to spin such
yarn only as ought to be manufactured into a
cable, he should starve ; as the cable likely to
meet the readiest sale would not be the one’
made of the purest and strongest hemp, but
F 2
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that which could be rendered ‘the éheapest. -
 In order to shew that cables are sometimes
sold of an inferior quality, I have mentioned
the foregoing circumstarice; to guard the pur-
chaser, if possible, against imposition, par-
ticularly in a cable. ‘

To impress the important contents of this
treatise still further on the reader, I will
briefly compress them in one view.

1. Let all anchors be made of iron of the
best quality. ~

2. Let the shape of the English anchor be
altered in every respect, by abolishing the
straight arm, and substltutmg the arched m(
its stead.

~ 3. Let the shank and arms be connected
without being joined in the crown.

4. Let anchors be made of flat bar iron,
placed edgewise o the line of resistance
* throughout, and not, as heretofore, with
square or round bars, faggoted together pro-
miscuously.

5. Let both the shank and the arms be
formed flat, in a proper proportion to the
line of resistance ; and not round, as has been
the custom. 4

6. Let the edges of the palms, and hoops
of the stock, and every other part of the .

, anchor, that may be liable to cut or injure -
the cable in foul anchor, be rounded.
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7. Let all merchant vessels, and those of
small tonnage, be furnished with a storm
anchor and cable, by which much danger

will be avoided, and the proverb attached

to the sheet anchor of the ancients, of sacram
anchoram selvere, be truly exemplified.

That the principle of the invention of the
improved ancher, herein described, might
not be infringed on, I deemed it prudent te
obtain a Patent te preserve its purity, and
having given it much consideration, T am of
- opinion, that it is net capable of any further
improvement.

'Had I foreseen the fatigue and inconve-
‘nience to which I have been subjected in this
undertaking, I am uncertain if my fertitude
‘would have supported me through it. I have

been led on, not by insensible degrees to the
~ present moment for the space of nineteen

years, but more by the opposition experienced;
~and, that these suggestions may be more
generally known, they are submitted te the
public,
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Rule for determmmg the Length and Size of
.an Anchor-Stock.

.f-.-

Length of the Shank, and half the Dlameter ‘
of the ng, to be the Length of the Stock. }

Stze—Square one Inch to a Foot for the Mld-
dle, and ha.lf an Inch for the Ends.

Iron Stocks Forelock{ s the Size of the

Small of the Shank.,

for Hole
Anchors, | Length of the Shank
Length { half the Diame-

ter of the Ring.




- A TABLE
o OF .
- Proportionate Weights of Anchors, and
Sizes of Hempen and Iron Cables, '

v

SUITABLE 1U THE TONNAGE OF EVERY CLASS

OF VESSELS. -

——
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o

Observations

The size ¢f ihe hempen and \.&.e: cables, as shewn in the table, is in preportion only to
the bower anchor. The size of the cables, as appropriate to the storm, stream, and
g na

. kedgé anchors, is as shewn against their respective weights.
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vt/ P e v o m

S T e e s s -

§ kave made ityerwra.l in all the Dock Yards,:

} . L Ot qr .
L Lre Aprid 1813 are Anckor of 24.1.3. -

was ordered to be made tn Flym? Yard on the
Fatert Princeple, as herein described, whick
broke on treal the rolloring Jrglwm gzade
on tbz, old pruwzplo one, or" ?4 2728 one
of 2%, ;7 “one of gg 27320 e of3.511gﬂ
The above trial not beiny thonght

.rur‘}‘iczendy walistactory—.dn Anchor of
3 ,?6' was made at Deptford by the most>
| approved Master Smith, and one made at |
Plym? to oppose it,they were tried
at Chatharn Dock Yard on the 1%4dpril 1816,
- whick not only 672313 the Dep tford dnchor,
| but one also of Il.witkowut havirng any mark]
of being .ra'az'nal

An Anchor of" 2 made; on the new mode
o equal to onoofJ on the old. _
| The (haracter given by the Naval Comman:
- ders is that they hold much belter bothin
riding & casting the Ship, they weigh easter.
& do not admit the Shap to drag. |

The Menelaus lately in Lyn-haven bay

Clesapeake, rode out the storm and didnot
- drag - three other frigates in company were
. blorvn to Sea.
Thirty six Anchors were made /or the

knowrn to Srealk,tho’ thirty three on the
old plar. have gtven way .

The Addmirallty & Navy Boards have )
thought proper to adopt the new plan ard.

An Anchor cannot be made Stronger and -
| will not break unlels opposed to superior
. Tonnage than us own weight s meant to ‘
1815, —

‘

use of the Breakmater,— not one has been
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