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TO FIELD-MARSHAL

HIS ROYAL HIGHNESS THE PRINCE CONSORT, K.G.,
&e, &e., &c

Sir,

Authorized and honoured by your Royal Highness's
gracious permission to dedicate to your Royal Highness this
attempt to treat of a subject of vital importance to the country
with which your Royal Highness is happily associated and
identified, I have only to hope that my endeavour to give
unity of system to the tactics of war by land and sea, as well
as military strength to the formations of fleets, by apply-
ing the principles which regulate the dispositions and move-
ments of armies to the new system of warfare on the ocean,
for which this country ought to be fully prepared, may not
be considered unworthy of the illustrious name by which my
humble efforts are patronized, and not altogether useless to that
great branch of Her Majesty’s Service, on the efficiency and
th e supremacy of which the security of the Insular and Colonial
Empire of Great Britain, must ever depend.

I have the honour to be,
Biz,
With sentiments of the most profound respect,
Your Royal Highnees's devoted and
Most obedient humble servant,
THE AUTHOR.
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NAVAL WARFARE WITH STEAM.

INTRODUCTION.

WEe are now at the commencement of a new era in
naval warfare, in consequence of the introduction of
steam as a propelling power for ships, and its applica-
tion, by all the maritime powers of Europe, to vessels
of war, from those of the lowest class to line-of-battle
ships of the greatest magnitude. This new power
will necessarily modify, and, to a great extent, over-
turn, the present tactics of war on the ocean.

Hitherto the execution of naval evolutions has de-~
pended on atmospherical conditions, and often the best-
concerted plans for attack or defence at sea have been
frustrated, when at the point of being successfully
carried out, by sudden calms, or by unforescen changes
in the direction of the wind ; while now, an elaborate
system of appropriate machinery, put in motion by the -
expansive force of steam, by enabling a vessel to be
moved at pleasure, with more or less rapidity, or to be
brought to a state of rest, or again, to have the direc-
tion of its motion changed through the guiding power
of the helm, will enable the commander of a ship or
fleet to put in practice, without risk of failure, what-
ever manceuvre he may have determined on, whether
for coming to action, or for counteracting the measures
taken by his opponent, previously to, or during, all
the battle movements of the fleet.

It is generally supposed that the present naval su-
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premacy of Great Britain is mainly due to circum-
stances arising out of the particular nature of the
moving power by which the evolutions of vessels,
singly or in fleets, have been performed. That moving
power is the wind acting on the sails of the ships—a
power in its nature very variable; and it is evident
that the introduction of steam, as a propelling power,
whose action is entirely under the control of the engi-
neer, will bring about great changes in the relative
conditions of British and foreign navies, affecting, in
consequence, the maritime importance of the several
European nations.

This subject has already attracted the notice of scien-
tific men in foreign countries; and an opinion prevails
abroad, that the employment of steam as a moving
power for ships of war will be attended with results
beneficial to the nations of the Continent, while it will
operate to the disadvantage of Great Britain.*

It is supposed that to superior tactical skill in our
commanders, in anticipating the effects likely to arise
from variations in the force and direction of the wind,
and to the superior practical experience and expertness

‘of our operative seamen in executing the orders of the
officers, with respect to the manipulation of the rigging
and sails, the British navy is in a great measure indebted
for the success which has hitherto attended it in the
hostile collisions of its ships with those of other nations;

¢ “ Des machines puissantes du genre d’un moteur obéissant rendra inutiles
et la marine et lcs marins & voile dout la Grande Dretagne cst un ruche si
féoonde."—Des Propulsions Sous-2arins, l: N, Labrouse, 1843,
tourmcrs & Taraniagedo n Frabcn bon it o o FAngiobore o Poane
‘avantage us que do I’ "—Pai
&: I-:. Arme Nouvelle Allnn'tc'm. p. 28, 1 A
vapeur menscait I’Angleterre de mettre la marine i la portée de tout
peuple mmnitde-usdsuaguaﬁsetdaﬁmmlmp‘ra. .....
vapeur, trons-nous bien de cette vérité, place la questior de supré-
matie maritime sur un termain plus abordable pour nous.”—De la Gravitre,
Uuerves Maritimes, vil. ii. pp. 204.
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and it is observed that when the complicated manceuvres
required to govern the motion of a ship under sail shall
be superseded by the more simple management of steam
machinery, naval warfare under steam will be in a
great measure independent of nautical skill and good
practical seamanship, and that the evolutions of a flect
will be reduced almost to the precision of military
movements in the field. It is hence argued that on the
employment of steam-propulsion for ships of war be-
coming general in Europe, that supremacy which our
warlike navy has so long and so happily for us main-
tained, will ccase to exist, and that other nations, less
rich in nautical resources, but more abundant in those,
both personal and material, which are required for
military service on land, will become relatively more
powerful than they were under the former conditions.
But does it necessarily follow that Great Britain will
no longer maintain her present superiority in naval
warfare ? or, if so, will her decline be wholly due to
the employment of steam-propulsion in ships of war?
The author ventures to think that such an opinion is
unfounded, and that it can have been formed only on
the presumption that our nautical science and me-
chanical skill are to remain stationary, while those of
other nations go on improving. In this case there
" would, indecd, come a time when the superiority would
be on the Continental side, but nothing appears, at
present, to justify such a presumption. Our seamen of
all ranks, are admitted to have, at this time, greater .
skill than those of other nations, not only in naval
evolutions under sail, but also in the management of
stcam-machinery ; and they continue to be diligently
trained in all that relates to naval tactics with wind or
steam: thus they are prepared to avail themselves of
overy improvement that science and practice can sug-



xii INTRODUCTION.

gest for the augmentation of their professional attain-
ments.

This circumstance alone, ceeteris paribus, should enable
British commanders to preserve their present supc-
riority over those of the Continent; but how much
‘greater are the advantages of our country, in respect
of its seamen, over every other nation! Foreign sca-
men being taken, chiefly by conscription, from towns
or fields, have seldom more than that training which
can begiven them in ships of war, on board of which
they serve almost wholly within the limits of the Euro-
pean waters; whereas our sailors, exerting the energies
of a people long habituated to maritime pursuits, are
trained in our vast mercantile marine to the perform-
ance of their duties in every region of the earth, while
employed in transporting merchandise between the
mother country and its widely extended colonial do-
minions.

Our superiority holds good also with respect to their
training in the employment of steam. The machinery
for the propulsion of a British steamer is the best that
can be exccuted, and the engineers who attend it are
well known to have greater skill and more experience
than men of the like class in othcr nations; Eng-
lishmen are, in fact, generally employed to work the -
engines on board of the mercantile steamers of foreign
countries ; and no reason can be given why their ekill
and their energies should be stationary, or not keep pace
with their increasing opportunities for improvement.

It may, therefore, be safely affirmed that the advan-
tages which Great Britain has so long enjoyed in her
maritime superiority, will rather be increased than
lessened under the new and as yet untried power of
motion ; and it may be reasonably supposed that other
nations will continue to follow rather than lead us in
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the career of nautical warfare. The subject is, how-
ever, one of momentous importance to us, and it should
engage us to bring every possible consideration to bear
on the means by which Great Britain may, even at
the outset, be enabled to maintain that superiority in
steam-warfare, which has already been obtained for her
by the skill and intrepidity of the officers and scamen
of her glorious sanlmg navy.

New discoveries in the means and implements of war
have at all times been necessarily attended, both in
fleets and armies, by new formations in the array of
battle, and by modifications, or entire changes, in their
tactical evolutions. The greatest change in these re-
spects took place at the epoch of the first employment
of gunpowder in warfare; but every improvement in
arms has, since that time, constantly led to counter-
acting measures being taken in organization and move-
ments both naval and military, of which the history of
military science affords abundant examples. It must
be observed, however, that alterations in tactics have
always been made by slow degrees, and have generally
followed at long intervals the improvements which ren-
dered them necessary. At the present time it may be
said that no efficient change has yet been made in
military tactics to meet the introduction of the im-
proved rifle as a general arm for the infantry of the
line.

The employment of stcam as a motive power in the
warlike navies of all maritime nations, is a vast and
sudden change in the means of engaging in action on
the seas, which must produce an entire revolution in
naval warfare, and must render necessary the imme-
diate adoption of new measures in tactics, and new
material resources; these should be forthwith studied,
and provided, with all the mental and physical energics
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‘which the talent and wealth of this country can exert;
in particular, no money should be spared, considering
the magnitude of the object at stake,—no less than the
Ppreservation of our naval supremacy,—in procuring all
that is necessary to meet the requirements of the service
at this momentous epoch.

The changes which political events have produced in
the maritime affairs of all the nations of Europe, and
the great improvements which have been made in
naval constructions and armaments, and particularly
the introduction of stcam as a motive power since the
termination of the wars arising from the great French .
Revolution, are matters with which it behoves the
statesmen of this country to be thoroughly acquainted.
One great naval power in Europe has disappeared as
such, and another has sprung up in the New World.
The steam fleet of France is in a state of progressive
augmentation ; the government of that country having
acted upon the decision of its «“ Commission & Enquéte,”
of 1849,* and has now attained a very formidable
degree of strength. The division of the Russian fleet
now in the Baltic, amounting to about 40 sail of the
line, will specdily become a steam fleet; and the navies
of the minor powers, Denmark, Sweden, and Holland,
under the able administrations of thiose countries, aro
in a very efficient state. In short, the navies of
Europe and of . America have so increased in the
number and strength of the ships, and their personnel,
in all that relates to the science and practice of war,
that, in a future contest, the sca will become the theatro
of events, more important and decisive than have ever
yet been witnessed.

* 8ee the ‘Enquéte Parlementaire, sur la Situation et 1'Organization des
Berviors de 1a Marine Militaire, ondonnée par la Loi du 31 Octobre, 1849.
Paria, Imprimerie Nationale, 1661, -
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The efforts of our nearest continental ncighbours
have been particularly dirccted during the last nine
years to the re-attainment of that rank and considera-
" tion which their nation formerly held among the naval
powers of the world; and, admitting this to be a just
and laudable policy for France to pursue, Great Britain
should, at the same time, kecp steadily in view the
measures now being carried out in that country, con-
formably to the recommendation of the Commission of
Inquiry just referrcd to, and must take corresponding
measures to increase in due proportion the power,
efficiency, and numcrical strength of her naval forces,
in order to maintain her present position. Thus,
the naval arscnals of two great nations in alliance
with each other, one of-them impelled by a necessity
of the first and highest order — that of providing
cffectually for its own security, are resounding with
the din of warlike preparations, while both nations
might be participating in the financial advantages
and social bencfits of a sound, substantial, and lasting

ce.
Pc{it may be proper to observe here, that the Com-
mission of Inquiry, in its sitting of the 3rd Fcbruary,
1851, dccided, that the number of ships of the line
which, by the Ordonnance of 1846, was limited to
40, should be increascd to 45, and that each ship
should be provided with steam power. This was
the number adopted, but it appears from the discussion
which took place on the occasion, that the proposi-
tion of M. Charner, onc of the members of the Com-
mission, to increase the number to 50 ships of the
line was rather postponed than rejected. It was re-
commended to have the greatest number possible of
. ships of the line finished, afloat, and ready armed
whenever they might be required. The reason for
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adopting the smaller number was, that 45 ships would
be finished in less time, and thus the funds voted
would be economised, and the country be better pre-
pared in the event of war soon breaking out. The
number of ships actually finished is 47, and there is
little doubt that it will soon amount to 50, as proposcd
by M. Charner.

In the sittings of the 12th February and the 10th
March, 1851, it was resolved that the number of
steam-frigates, & grande vitesse, should be 20, of frigates
moved by sail and steam, also 20; at the samo sitting
it was decided that the number of corvettes should be
fixed at 50, and that there should Le 80 avisos. It was
also decided that the construction of the 20 swift steam-
frigates and the 50 corvettes should be completed gra-
dually within the next ten years; at the same time it
. was determined that all sailing transports should be
suppressed ; and that, instead of them, there should be
20 steamers to serve as transports.* The line-of-battle
steamers are recommended to be built on the model of the
¢ Napoléon,” formerly the ¢ Vingt-quatre-Fevrier;’ the
engines of this ship, though rated at 960 horse-power,
can be worked up to 1500 horse-power, and the ship is
capable of stowing coal for 10 days when stcaming at
full spced. It was subsequently resolved that the
“ Equipages de ligne” (ships’ crews), and the ¢ Me-
caniciens,” or engine-men, should continue to be kept
up by means of the maritime conscription; that 14
ships of the line then ufloat should undergo the altera-
tions necessary to convert them into steam-ships; that
the number should be made up to 30 from the ships

*The transport, ‘Calvados,” which was lately launched at L'Orfent, the
of twenty vessels of the same class, is said to have accommodation for
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then on the stocks, and that 20 of them should be com-
pleted within ten years.

In the decision respecting the establishment of ships’
crews for manning the 45 ships of the line decrced by
the Ordonnance of 1846, it was regulated that an
adequate increase should be made in the number of
companies, each of which was appointed to consist of
60 seamen of the first, sccond, and third classes, with

" 20 scamen-apprentices; also that the establishment of
seamen-gunners should be on so large a scale, that
there might be one well-trained gunner to every gun
in the ships to which they should be drafted.

The decisions of French Coiamissioners, on subjects
referred to them, are not liable to alteration.with a
change of government, as with us; they are, on the
contrary, immutable, and are perseveringly acted upon
till they are effectually carried out. It is well known
that the idea of coustructing a great harbour at Cher-
bourg originated with Louis XIV., though the work
was commenced only in the reign of Louis XVI. ; and,
in the present year we have scen the completion of
that vast work, which, in the language of the President
of the Commission appointed in 1849, “is to contain
the fleets which are to defend the French coasts and
attack the English in their own country.”*

Viewing France as that which she really is, a great
power, whose safety depends upon her military forces,
we have no right to cavil at any measures which the
government of that country may adopt for its own

* In a specch delivered at a sitting of the Commission of Inquiry before
referred to, Jan. 27th, 1861 ?;Enqn«e Parlementaire,’ tom. 1., p. 149
M. Daru, after observing that, in the expedition to Rome, the whole Frenc
army was embarked and conveyed in ton days from Toulon to Civita Veochia,
infers that 24 stcam frigates, 24 transports, 8 corvettes, md 3 avisos, concen-
trated at Dunkirk, Cherbourg, or Brest, would suffice to disembark 30,000 men
and 3000 horscs on any part of Great Britain or Ireland.
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security against its powerful continental neighbours.
Her military prepondcrance is as cssential to her safety,
as the maritime preponderance of Great Britain (an
insular and colonial power) is indispensable to hers.
Neither should be jealous nor distrustful of the other
in any legitimate use which either may make of the
powers with which nature has endowed them, respec-
tively, for providing effectually for their own sccurity.
The author makes thcse observations in no un-
friendly spirit; he takes facts and circumstances as he
finds them, and he uses them merely in proof of the
necessity which Great Britain is under of taking cor-
responding measures to secure her own position, as a
great maritime nation, among the powers of Europe.
Sincerely disposed to value and maintain, in his humble
sphere, the friendly relations which happily subsist
between the governments of England and France, and
relying on the assurances lately given by the head of
the French nation, the author cannot but admire the
policy by which the government of France is ac-
tuated in so reorganizing its maritime resources as
to raise its navy to the highest possible degree of
efficiency. Great Dritain, as an insular and co-
lonial empire, can maintain that high position in
the rank of nations which she has gained by the
instrumentality of her navy, only by keeping that
noble branch of her service, not merely in a state
barely sufficient to protect herself against any one
maritime power, but fully adequate to defeat any mari-
time coalition to which political circumstances may at
any future time give rise. And it must always be
_borne in mind, that, to enable the navy of Great
Britain to act on equal terms with that of any conti-
nental nation, it ought by far to exceed the navy of
such nation in the number of shipe of war of like force.
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Taking France, for example : while the naval power of
that country will, in the event of a war, be chiefly
collected in the two seas on the shores of which her
great arsenals are established, that of our country must
be dispersed over the whole world with strength suffi-
cient, in every region, to protect her numerous colonics
~ and widely-extended commerce. The fleets of England
will, in time of war, have to blockade two great ports
in the British Channel, instead of one, as in former
wars, and must, morcover, have dominant power in
all the waters which surround the British Isles.

The manning of the British navy was, in former
times, so promptly accomplished by compulsory service,
that, often, the dangers which mcnaced the country by
sca were averted by a consciousness, on the part of the
encmy, that our flects were fully prepared to oppose
any attempt at aggression. But now that the Govern-
ment depends upon a voluntary enlistment for the
supply of seamen to man our ships of war, there is
always a risk of delays taking placo when a fleet is to
be fitted for service ; it will signify little that we have
abundance of ships and of the matériel for arming them,
if the brave men who are to serve in them.are not
forthcoming at the time of need. The French have
still their law of compulsory enrolment, from which
they form their ships’ companies; but Great DBritain
has only the inducement which a liberal bounty and
a careful attention to comfort on board the ships offer,
to enable her to procure the men who are to defend
the country and maintain the glory of her arms in
naval warfare.

A brief notice of naval tactics under sail will be
given in the present work, because it will be long
- before sails can be entirely superseded by stcam-
engines, if this supercession should ever take place.
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Steam fleets will be compelled occasionally, from ex-
haustion of fuel or from derangements of the stcam
machinery, to have recourse to sails ; and it is evident,
therefore, that tactics with sails must not be hastily
disregarded. A tract on naval warfare with stcam is,
however, indispensable at the present time, since evo-
lutions which cannot be executed with precision and
certainty, or even cannot be executed at all, with the
sil, may be effectually accomplished by the steam
machinery, while new evolutions and new formations
maust be subjects of contemplation; and thus it is im-
perative that our seamen should render themselves
equally expert in both systems. Before entering, how-
ever, upon the subject of naval tactics with steam, it
will be proper to devote a section to the purpose of
giving a brief history of the introduction of steam as a
moving power to ships, and a brief notice of the nature
and action of steam-machinery in its application to the
paddle and the acrew, together with an inquiry into the
relative values of these agents, with respect to their
powers of communicating motion, and to their con-
veniences in the armament of ships of war.

Aug. 16, 1858.







NOTE

TO THE SECOND EDITION OF NAVAL WARFARE
WITH STEAM.

Tux Aothor has been very recently informed that the
Admiralty have never paid Mr. Griffiths any patent-rent for the
use of the Admiralty Regulation Screw with tho forward corners
removed The Author has also ascertained that Mr. Griffiths
has either withdrawn or waived all claim thereto. Such being
the case, the Author considers that Mr. G. has virtually retracted
the charge made against the Author, that he had claimed as his
own the invention of another.®

The Author feels that his object is now accomplished, by the
public having the use (without any payment for patent-rent) of
the form of propeller blade proposed by the Author in his work
on Naval Warfare with Steam.

® Vide page 69.
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SECTION I

ON THE APPLICATION OF STEAM POWER TO SHIrs oF WAR.

1. It would be foreign to the plan of this work to enter
into details respecting the invention of the steam-engine,
or to describe the gradual improvements which it has
subseéquently undergone ;* a bricf notice only will be
given of the several steps by which it has been rendered
apflicable to the purposes of naviintion."

n the beginning of the eighteenth century the
Stcam-Engine, or, as it was then called, the Atmos-
pherical Engine, produced its effect solely by the
admission of steam into the cylinder at its lower
extremity ; the steam by its clasticity forced the piston
to the upper part of the cylinder, when, a vacuum
being caused by a sudden condensation of the steam in
conscquence of a jet of cold water being introduced, the
pressure of the atmosphere on the upper surface of the
piston caused this to descend: steam being again
‘admitted below, the piston was forced upwards; and,
again, a vacuum being formed as before, the atmos-
phere caused the piston a second time to descend. This
alternate ascent and descent of the piston caused corre-
sponding movements of the pump-rod, by which means
water was raised. The steam-engine was long em-
ployed for this purpose only. T

* For a full explanation of the marine steam-engine in its present im-
roved state, the reader is referred to the treatise on that important subject

Ey Mr. Thomas J. Main, Mathematical Professor in the Royal Naval College,
Portsmouth.

* The author wishes it to be understood that this historical and descriptive
notioo relating to steam is introduced only for the benefit of the ,,Fm‘l reader,
or of thoso officers who may not hate had the advantage of studying the
subjoot at the Royal Naval
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2. The first improvement by Watt consisted in admit-
ting the steam alternately at the bottom and top of the

linder, so that, when the vacuum was formed below
the piston, the pressure of the steam above caused tho
piston to descend ; and the vacuum being then formed
above the piston, the pressure of the steam below caused
it to ascend. In this manner a reciprocating motion of
the piston was maintained; and, as the {)‘ressure of the
steam could be made to exceed that of the atmosphere,
a greater degree of power was obtained; and this
augmented power was enabled to act uniformly on the
piston. The patent for this great improvement was
obtained by Mr. Watt in 1769 ; and, in 1780, Pickard
took out one for converting the reciprocating motion of
the pump-rod into a rotatory motion. This was effected
simply by mcans of a crank, and in the following ycar
Mr. Watt invented what he called the sun and planet
whecl-work, by which the same end was gained as
by the crank; and this rotatory motion was a great
step towards the employment of the stcam-engine as a
mcans of propelling ships on the water. At length, in
1802, the first boat with paddle-wheels propelled by
steam was constructed.

3. It would be improper to dwell on the supposed
project of a Spanish captain named Garay, who 1s said,
in 1543, to have exhibited a vessel propelled by poles to
which motion was communicated by %coiling water, or
on the unsuccessful experiments made in France in
1774-5, and in America in 1783, to give motion to a
vessel furnished with paddle-wheels, which were made
to revolve by means of a small stcam-engine; but it
deserves to be particularly mentioned that in the years
1788-9 experiments were made at Dalswinton in Scot-
land on the use of paddle-wheels, at first moved by
mechanical means, for the propulsion of vessels on
water. These were commenced by a Mr. Millar of
that place, and were conducted under his auspices by
Messrs. Taylor and Symington ; and to the former of
these two engineers is ascribed the idea of employing
steam-power to give motion to the wheels, which was
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afterwards put in practice by the latter. Mr. Syming-
ton’s experiments were carricd on under the patronago
of Lord Thomas Dundas; and, in 1789, a boat called
the ¢Charlotte Dundas,’ propelled by a double-stroke
engine (Watt’s patent) and paddle-wheels, was tried
upon some water in the neighbourhood of Dalswinton ;
it is said to have been moved at the rate of 5 miles in
an hour. Experiments of the same nature continued
to be made by the abovenamed gentlemen; and, in
1802, Symington built two steamboats which con-
veyed goods on the Forth and Clyde canals.

4. The American Chancellor Livingstone had, in
1798, made an unsuccessful attempt to construct a steam-
boat, to be used on the ITudson ; and, in 1803, being in
France, he constructed a steam-vessel, in conjunction
with Fulton, to be used on the Seine : this also failed,
but Fulton afterwards visiting England, was introduced
to Symington, and was, by that enginecr, allowed to
inspect the vesscls which he had constructed. Fulton
subscquently returncd to America; and, in 1807, he
completed a vessel with paddle-whecls, moved by a
steam-cngine which had been exccuted by Boulton and
Watt in England: this vesscl, called the ¢Clermont,’
was the first which was employed as a I—nge.boat,
and its first voyage was made on the Hudson, from
New York to Albany.

5. The first steam-boat which plicd on the Thames is
said to have been brought from the Clyde by a Mnr.
Dawson in 1813 : as a speculation the mcasure failed ;
but, from the year 1815, stcam-vesscls have constantly
been employed for the conveyance of passengers up
and down the river.

6. A Mr. Stevens, junior, of New York, is said to
have been the first who took a steam-boat to sca; this
was about the year 1804, and the vessel is said to have
been moved by a machine resembling a smoke-jack : this
may consequently be considered as the first application
of tho Screw-Propeller in navigation., The first ship
propelled by steam which crossed the Atlantic was the
‘Savannah,’ a vessel of 350 tons burthen. It v;as built

B



24 NAVAL WARFARE WITH STEAM. 8kcr. I.

and eqnipie‘d at New York, and, in 1819, it proceeded
direct to Liverpool ; from thence it proceeded to St.
Petersburg, an‘;fo:ubsequently recrossed the Atlantic,
having used steam during the whole voyage. Between
the years 1842 and 1845 Her Majesty’s steam-sloop
¢ Driver,” commanded by Captains Harmer and Hayes,
made the circuit of the earth.

7. It may be interesting to know that as long since
as the year 1785 Mr. Bramah obtained a patent for a
submer, ropeller on the principle, it 18 said, of &
windmill-sail ; subsequentl{ patents were obtained by
other Yersons for propellers constructed on similar
principles, which being moved by mechanical mecans,
sufficiently demonstrated the efficiency of that construc-
tion. In 1836, Captain Erecsson, a native of Sweden,
obtained a patent in England for a screw-propeller, and
a steam-vessel constructed by that engincer with tho
screw at the stern was tried on the Thames, in presence
of the First Lord of the Admiralty and the Surveyor
General of the Navy; the success is said to have been
complete, but the new machine failed to gain the
approbation of the British Government. The subject .
being, however, brought to the notice of Captain
Stockton, of the United States’ Navy, then in London,
this officer strongly recommended it to the authorities
in America. Under his direction an iron vessel with
a screw propeller was constructed in England; and,
after crossing the Atlantic, it was employed on the
Delaware and Rariton Canal. This vessel afforded the
first practical evidence of the success of the screw as a
means of propulsion, both for the inland waters of a
country and on the high seas.

8. The greatest improvement which has been made in
the manner of applying steam as a moving power, with

t to the union of force with economy, has con-
sisted in what is called the expansive principle. It is
at present the custom to allow steam whose force of
elasticity is expressed by a pressure varying from 25 lbe.
to 40 lbe. per square inch, including the pressure of the
atmosphere, to enter the cylinder of a stcam-engine
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and when the piston has moved through a space vary-
ing from two-fifths to three-fifths of the whole strclee
or range of the piston, to close the steam-slide so that
no more steam may enter till the piston is at the end of
the stroke, leaving that which has becen admitted to
complete the stroke by its expansive power.

9. Now, if steam of a given elasticity be allowed to
act uniformly on the surface of the piston through the
whole length of the stroke, the efficient momentum of
the steam would be expressed by pal; p denoting the
pressure of the steam on a square inch of the surface of
the piston, a the area of that surface in square inches,
and / the length of the stroke also in inches. But if
the steam be cut off after the piston has moved through
a part of the stroke which is expressed by m ! (m being
a proper fraction), the efficient momentum of the ex-
panded steam during the remainder of the piston’s

movement will be expressed by the integral of a E"; ldz

between the limits z=ml and =1: (the density, elas-
ticity, or pressure of the stcam in any part of the
cylinder being inversely proportional to the space, or
distance of the piston from its place at the time the

steam wascut off.) This integral isapm ! hyp. log.. -:T,

* which added to ap ml, the momentum of the steam pre-
viously to being cut off, the sum is the efficient momen-
tum of the steam thus acting expansively. If m = ,

the hyp. log. of -’ln- is equal (nearly) to 2; and the

whole momentum becomes } apl nearly. Thus, with
two-fifteenths, or less than one-seventh, of the quantity
of steam, consequently of the quantity of fuel,* a power
is obtained equal to one-third of that produced by the
whole of the steam if allowed to act unexpansively ; it

* Sinco tho pressure on & piston varies with the weight or density of the
stcam, and the weight of & bod&‘of steam is equal to the weight of the water
which gencrates it, it follows that if the quantity of fucl consumed when the
stcam is employed unexpansively be represented by 1, the quantity consumed
will bo expressed by § when the steam is used expansively.
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follows also that, with steam to be used expansively,
whose clastic force is 2} times as great as that of steam
used unexpansively, if it be cut off when the piston has
moved two-fifteenths of the whole length of stroke, the
effective momentum will be the same as that which
would be produccd by the steam of less elasticity when
used unexpansively : while the consumption of stcam,
and therefore of fuel, in the former case is only one-
third (= 24 x %) of the consumption in the latter
case. It must be observed, however, that, in order to
resist a double expansive force of steam, the machinery
ought to have a double strength, and would, conse- -
quently, be twice as heavy. In the above investigation
no notice is taken of the effects of friction on the move-
ment of the piston; this friction, and the imperfect
vacuum in the cylinder, are causes of considerable loss
of power in all steam-machinery.

10. Experience seems to show that these retarding
forces may, together, be estimated at about one-fifth of
the whole power of the steam; and there is a farther
diminution, when the steam acts expansively, on account
of the loes of hecat occasioned by the expansion of a
s-u; and this, when the steam is allowed to expand to

ouble its original volume, has been estimated at about
one-twentieth of the whole power. It follows, as is
observed by Messrs. Seaward and Capel® that there
may come & time during a stroke when the power
of the steam becomes less than the force of resistance
a‘gninat the piston, in which case the piston would sto
if it were not for the momentum previously aoquire<£
The same gentlemen observe that there must conse-
quently, in practice, be a limit to the expansive prin-
ciple; and it is concluded that a cylinder having a
3 feet stroke, in which the steam is cut off at onc-thirf of
the range, would be nearly as efficient as a cylinder
having a 6 feet stroke in which the steam is cut off at
one-sixth, the consumption of fuel being equal. It is
recommended that, for marine engines, the expansive

* Copy of Letter to the Hou. H. L. Corry, M.P., oo the wee of
sare Sisam in the Steamn-Vessela of the Bogel Navy, . 1840, High Pres-
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force of the steam should not exceed 10 or 12 Ibs. per
uare inch above the pressure of the atmosphere; and
essrs. Scaward and Co. pro that, for engines of
great power, the steam shoulm cut off at one-half or
three-fifths of the stroke.

11. Marine engines of the present day are said to be
from 20 to 650 Eer cent. more powerful in giving motion
to ships than those of former times ; this greater speed,
and the diminished consumption of fuel, are due to the
adoption of the wave principle in forming the bows of
ships, the improved construction of machinery, and
the employment of more elastic steam.

12. The only means of propelling ships by the .
agency of steam which have as yet been brought to the
test of experiment, and which have been generall
adopted, are the Paddle-Wheel and the Screw ; but bot
of these, in their forms, have been variously modified.

13. The reciprocating motion of the piston rods in the
two stcam cylinders of the engine being made to act,
by mecans of cranks, on the shaft or common axle of the
paddle-wheels, causes these to take a revolving motion
about that axle; and the reaction of the water against
the floats or paddle-boards as they revolve, impels the

vessel forward. :

" 14, When the paddle-boards are permanently fixed, as
they usually are, in planes passing through the shaft,
they necessarily enter the water obliquely; and it is
only when any one board is in a vertical position, under
the shaft, that the rcaction of the water against it is
direct. In other positions the boards press against the
water in dircctions oblique to the line of the vessel's
motion : on entering the water the boards exert a pres-
sure downwards, while in emerging they lift up a body
of water, and both these actions cause violent strains
and vibrations in the vessel.

15. The Dip, or the immersion of the lowest paddle-
board in the water, should in general be equal to the
breadth of the board, so that the upper edge may be
a-wash, or on a level with the surface of the water. If
the dip should be less than this, part of the engine'’s

)
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power would be ineffective in producing the motion of
the ship; if greater, part of that power would be spent
in overcoming the greater resistance cxpericnced in
alternately depressing and raising the water about tho
entering and emerging boards. :

16. The diameters of paddle-wheels should not exceed
four and-a half times the length of stroke, for this
reason, that if more, the “slip ”* of the paddle will be
great. With a wheel of such lg]roportion the “sglip”
would be about 20 Tr cent. o inner edge of the
paddle-board should have as nearly as possible the speed
of the ship : the slip will then be at a minimum.

17.. The length of a paddle-board should be about, or
rather more than } the diameter of the wheel. When
the diameters of the wheels cxceed 4} times the length
of stroke, the engines ordinarily constructed are not
capable of driving them effectively, so that the power of
the engine is not fully developed. This power should
correspond to the velocity assigned to the piston, suppose
200 or 220 feet per minute ; and, to be enabled to obtain
this with a larger wheel the paddle-board must be nar-
rowed, which would augment theslip, and under adverse
circumstances this might become very considerable.

18. These are the proportions for sea-going vesscls,
and the whole lpowex' of the engine should be cffective
when the vessel is at the mean draught of water, viz.
the mean between her extreme light and load lines.
In river vessels, perhaps, a diameter of wheel equal to
about four times the length of stroke would be a
proportion. It is evident that the paddle- of

ing vessels should be more deeply immersed than
those of vessels which navigate a river, since at sea, on
account of the vessel's piwﬁs, the boards are great part
of the time out of water.

19. From the known dimensions of the paddle-wheels
in several vessels of war, it appears that the diameters
of the wheels vary nearly with the square root of the

® Loss of power cansed by the recession of the water q/ward from the
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horse-power of the engine ; and, with a vessel whose
engine has a power equal to 200 horses, the diameter of
the wheel, between the outer extremitics of the paddle-
boards, is about 20 fect ; the lengths of the paddles are
rather less than half, and the breadths between one-ninth
and onec-tenth of the diameter. Hence, if the circum-
ference of a wheel 20 feet in diameter be furnished with
20 paddle-boards 2 feet broad, when the upper edge of
the lowest vertical board is awash, there will be three
boards wholly or partly immersed, one will be nearl
entering the surface of the water, and a fifth will have
just emerged from it.

*20. If a vessel be retained at rest in still water while
the wheels revolve, the reaction of the water against a

addle-board will be the greatest when the — p
Board is in a vertical position in the water, ¢
but this will not always be the case when
the vessel is free to move by the rotation
of the wheel. In order to explain this
subject, let S be the centre of the wheel’s
rotation, and A B the momentary position
of a paddle, making, with the vertical line
S Z, an angle Z S B rcpresented by 6. Let A

YV be the velocity of the point C (supposed c
to be the centre of pressure on A B) in a
direction perpendicular to the surface of the B

paddle AB, and V' the velocity of the
vessel in the water, in a horizontal direc-
tion; then, by the Resolution of Forces or Velocities,
V' cos. 0 is that velocity in a direction perpendicular to
the surface of the paddle A B; therefore V—V cos. 8
will express the relative velocity of the paddle and
vessel in the same dircction. But the resistance of a
fluid against a body moving in it varies with the square
of the velocity ;* therefore (V—V’ cos. 6)* may denote
the force of resistance, or pressure, against the paddle :
this being multiplied by V, the product is the efficient

s Experiments have shown that this rule is very ncarly correct notwith~
standing the perturbation of the water by the wheel's rotation,
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machinery always in a vertical position, the wheels
' bcinﬁ of equal dimensions, that which has the vertical

paddles must revolve with greater velocity than the
“other, and consequently it must cause a greater con-
sumption of stcam and fuel.

22. If a vessel were at rest, cve:ly point in the arms
or radii of a paddle-wheel would, during a revolution,
describe a circle; but when the vessel is in motion,
each point describes a trochoidal curve, which is the
common cycloid when the forward rectilinear motion
of the vessel, during the time of a revolution of the
wheel, is equal to the circumference of the circle which
would be described by the point if the vessel were at rest.
Every point farther from the centre of the wheel than
that which describes a common cycloid must describe
what is called a curtate or contracted cycloid, and every
point nearer the centre a prolate or extended cycloid.

23. The curves described by points on.the opposite
edges of a paddle-board, and the various positions as-
sumed by ‘a paddle-board during a revolution of the
wheel, are exhibited in the annexed figure :—

Fig. 3.

Let A be the centre of a wheel having twenty-four
paddle-boards, and let T be a point on the exterior
cdge of one of the boards when in a vertical position ;
also, let the wheel turn about A in the direction
T a b ¢, &c., and, at the same time, let the centre A be
carried towards B by the movement of the vessel, the
straight line, A B, being sugepgsed equal to the circum-
ference of the circle, described about A by some point
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as U, if the vessel were at rest. Then, if A B be divided
into twenty-four equal parts in the points 1, 2, 3, &c.,
the board at T will take, successively, the positions
indicated by 1 E, 2 D, 3 F, &c.; and when it coincides
in direction with A C, the centre, A, being then at G,
the wheel will have performed one-quarter of a revolu-
tion, the outer edge of the board having described the
cycloidal curve T E...C, and the inner edge the
curve te...1l. The vessel continuing its rectilinear
motion and the wheel its revolution, the edges of the
board will describe the looped curvés at C P X shown
in the figure; and when A bhas arrived at C, half a
revolution of the wheel being performed, the board T
will have the vertical position C X. The curves de-
scribed by the points T and ¢ during the second half of
the revolution of the wheel will be symmetrical with
those described during the first half; and.the whole
revolution will be completed when A has arrived at the
point B. If P K represent the surface of the water, the
oblique lines within the space P XK will show the
positions of the several paddle-boards while in the water.

The position of the point U may be found on dividing
the velocity of the vessel, in feet per hour, by the number

. of revolutions of the wheel per hour (or by the number
of double strokes made by the piston of the engine per
hour) ; the quotient is the circumference, in feet, of the
circle whosee radius is A U; from this value of the cir-
cumference the radius A U may be obtained. A circlo
whoee circumference is thus determined is called the
circle of rotation. In vesscls having the ordinary
.ﬁ:d' the radius of the circle of rotation is equal to
about two-thirds of the radius of the wheel, to the
outer ‘edges of the paddle-boards.

The centre of pressure in any revolving plane is that
in which, if the whole pressure were concentrated, the
effect would be equal to that which takes place when -
the pressure is uniformly distributed over the plane.
Ina le-board the position of this centre varics with
the depth of its immersion; and if, as an approximation
to its position, its distance from the centre of the wheel

- Y
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be considered as equal to r—$} b, representing this
value by v, the expression

(V = V' cos.0) V (rcos. 6 -a).r'do

being integrated between the limits of 6, the result
would give the whole pressure on the wheel, and be the
equivalent to the power of the engine. It is at present
the practice to measure the effective ({)ower of a marine
engine by means of the Indicator and Dynamometer.

24. If a spiral line were traced on the convex surface
of a cylinder, so as to coincide with the hypotenuse
of a rnght-angled triangle wound about it, the base
of the triangle being equal to the circumference of
the cylinder, and disposed in a plane perpendicular
to the axis, then, if through every point in the spiral
line straight lines are drawn perpendicular to the axis
of the cylinder, those lines will be in the superficics of
what is called the blade or feather of a screw. If all
these perpendiculars are of equal length, their outer
extremities will form the periphery of the helix : the dis- -
tance between two points on this periphery, measured
parallel to the axis of the cylinder or screw, is called
the pitch of the screw.

25. If a screw thus formed is attached to a floatin
body, as a ship, with its axis in a horizontal position,and
the screw is made, by means of machinery connected with
a steam-engine, to revolve on that axis in the water,
the pressure exerted by one surface of the blade on the
water will be accompanied by a reaction of the water
against that surface; and the force of this reaction,
resolved in a direction parallel to the axis of the screw,
will cause the ship to move in that direction. The
reaction of the water against any point on the blade
will depend on the velocity of the screw’s rotation, on
the depth of the point below the surface of the water,
and on various other circumstances.

26. If the water, pressed by the posterior surfaces of
the float-boards of a paddle-wheel, or by the posterior
surface of the blade of a screw, could remain stationary
80 a8 to form a perfect fulcrum, the whole force of its
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reaction would be effective in propelling the ship; but
this is not the case—the water preseed by the paddle or
blade recedes affwcard, and thercfore the reaction of the
water is that only which is due to the difference between
the velocity of rotation in the paddle or screw and that
of the water’s recession.

It should be observed that the action of the water on
the anterior surface of a paddle, or on the anterior sur-
face of a screw-blade, is a cause of retardation in a
ship’s motion.

f the pitch of a screw were 10 feet, one revolution
of the screw would, if it were not for these impediments,
cause the ship to be moved forward 10 fect ; whereas, in
ordinmzlcircumstances, it is moved only about 8 fect.*

27. In the early days of screw-propulsion the pro-
pelling surface consisted of a single and continuous blade
or feather, making at least one cntire revolution about
the spindle or axis of the screw ; but this formation was
soon found to be defective in practice, on account, first,
. of the great cross-strain it gave to one side of the axis,
and the disturbance it occasioned in the different parts
of the system ; secondly, the severe vibratory motion it
caused 1n the stern, which is the weakest part of tho
vessel. It was at first supposed that all parts of the

® Tasuz ].—Showing the elements of soveral vesscls.

<o ""9"""‘"""" Speed | Diameter Bpml“ol
Vesesl Power. “h“,::" Binies of .l:.:l‘l:: .m?' ln‘ :n‘n:s 6'11::'0’.

* | por bour. | In feet. | per bour.
Messenger .| 200 19°33 20} 9:75 | 17°65| 1292 | 317
Selamaader. 220 20-33 15 815 | 18:36 9°83 | 1°G8
Phamix . . 220 20°33 21 11°70 | 1857 | 1392 | 2-22
Jeaarch. . 200 2100 204 10°72 | 193 14°13 | 341
Hermes . . 140 17° %0 18 6°30 | 1586 | 10°19 | 3-89
Febraad . 140 17°00 24 10°13 | 15°38| 1318 | 3°03
Fwely . . 140 17°80 20 8:30 | 1581 | 11°29 | 2°99
Magnet . 140 16°00 29§ 916 | 1177 | 1239 | 3°24
means 9°03 12°23 | 3°2

Jt Qhervfors appears that the average luss by sdip is about ome-third of the
s

the peed varies semoill
Jov Ghe scverel vessels Mﬁdﬂy;h&,hml,u*zkn“z
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surface of a screw are equally effective in producing
propulsion, and this opinion led to the formation of
a screw having an entire, or more than one, convolution
about the axis; but the supposition is erroneous, and
so much the more as the screw revolves on its axis with
greater velocity.

28. The most effective part of a screw-blade is that
which is near the periphery of the spiral, and the action
of any part on the water becomes lcss as the part is
nearer the axis or sPindle. Science has, however, as yet
done little in investlfsting the propelling properties of a -
screw in water; and the intricacy of the subject is such
that the formuln expressing those properties arc too
complex to admit of being practically applicable except
under very limited conditions.

29. If the screw were supposed to consist of a feather
or blade forming two or three convolutions in the length -
of the axis, the reaction of the water on it would be
precisely the same as on a screw with one convolution
only in its length, since corresponding parts in each of
the two or three portions are in corresponding positions
in the water, and all are in action at the same time.
The water between the posterior part of one turn of the
blade and the anterior part of the next, towards tho
stern of the sbi‘p, is nearly quiescent, the water at
the posterior surface of the last turn of the blade alone
receding ; and there appears to be no foundation for
the opinion that the water between every two turns of
the bﬁde is made to revolve with the screw, or even to
be in any state of commotion.

30. Experiment soon showed that, when the length
of the screw was diminished so that the feather had
successively three-quarters, one-half, and even less
than one-third of a turn in the length, there did not
appear, with equal engine-power, to be any diminution
in the speed of the s?nip. This agparen y anomalous
circumstance caused at first much surprise, and the
cause of it is not, even now, free from uncertainty ;
but the explanation, for which the author is indebted to
Mr. Lloyd, Director-General of the Steam Department
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at the Admiralty, is the most satisfactory that has yet
been offered. This gentleman supposes a screw, whose
blade makes one complete turn only in the length, to be
divided by planes all perpendicular to the axis of the
screw, and at small intervals from one another, so that
the surface of the screw is divided into a great number
of sectoral or fan-like areas oblique to the axis, and
following one another in succession from one end of the
screw to the other. Now, the water in which the screw
turns being supposed at rest, a vertical lamina of water,
.which is nctedp upon by the first ‘af these sectors, is, by
the pressure of t:xi)osterior surface in the revolution
of the screw, pre with a certain force towards the
after-part of the screw; the water thus receding is
acted upon by the second sectoral portion of the screw
in its revolution, and impelled %?ard, but with less
force than before, on account of the retiring movement
of the water: a part of this water is acted upon by the
third sectoral portion of the screw in its revolution, and
still impelled aft, but with a force further diminished by
the greater retiring movement of the water, and so on,
to the end of the screw.

31. Thus, the pressive force of the screw on the water,
and, consequently, the reaction of the water, by which
the ship is propelled forward, go on diminishing; and
the s&lip, or recession of the water, goes on increasing
with the length of the screw. The diminution of the

er of motion on this account is probably very small
when the velocity of the screw’s rotation is small; and,
in that case, an entire screw with one turn in its length
may have some advantages; but, when the velocity of
rotation is great, it is probable that the propelling power
of the after-part of the screw becomes so small as to
it :l? r:;::dvalfwli]thogt dimin}sbing in a sensill:le
SOgrea e of the ship; in fact, experience has
shown that, with high velogties of rotatigen, one-third
or one-fourth of an entire convolution of the blade is
sufficient to produce the full effect of the moving

power.
32. In what has been said it is suppoeed that the water
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has immediate access to the screw, and that the particles
pressed by it are free to move aftward ; but ncither of
these suppositions is correct. From the position of the
screw, in an aperture close under the ship’s counter,
the water, whici is divided by the body of the ship,
subscquently flows obliquely towards the screw; an
again, the water, after being Eressed by the screw, is
broken by the stern-post and rudder, where, being
arrested, part of it is forced forward in the direction of
the ship’s motion: on both these accounts the power of
the screw must be in some degree modified; in somo
cases, indeed, the slip has been found to be negative,
that is, the actual speed of the ship has been greater
than the theoretical speed, or that which is due to the
power of the engine.

33. From such considerations, and from repeated ex
riments, it has been determined that the best form
which can be given to a screw is that of two halves
of a spiral feather, placed on opposite sides of the axle
of the screw in reverse positions: these, while they

occupy only half the space in length which they would
" otherwise_require, are found, with equal surface, more
officient than the continuous spiral formerly in use.
Screws with three blades or fans have been tried, but
it has been ascertained that they have no advantage
over those with two blades.

The two sectors, or fan-shaped blades, composing the
present screw, have generally what is called a uniform

itch ; that is, they constitute two equal and similar

gures, one on each side of a plane perpendicular to tho
axle and bisecting the length or pitch of the original
screw, supposed to be of one complete turn : each blade
occupying exactly half that length. DBut some screws
have been made which occupy much less of the length,
and with what is called an increasing pitch : thus, imagin-
ing a vertical ﬁlane perpendicular to the axle to divide
the whole pitch in the ratio of 11 to 12, the forward fan
occupics half the shorter portion and the aftward fan
half the longer portion ; oonsequently, the extent of the
interval between the extremities of thd iwo blades, if

- c
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measured on a line parallel to the axle, is half the
entire pitch of the complete screw. This is Mr. Wood-
croft’s construction : in that of Mr. Atherton the two
fans are equal and similar to one another, but each is
formed so that the parts about the axle are portions of
irals, of smaller pitch than those of the parts about
:Ke extremities, the pitch increasing gradually from the
axle towards the periphery. : .

34.' In a manner similar to that which has been used in
finding the propulsive effect of water on a common
mwheel, may be found the effect of water on the

of a screw in giving motion to a vessel. Thus,
let CD be a horizontal

Pe- 2 line parallel to the keol
& of the ship or to the
screw-axle, and let Z C
be at right angles to it in
a Blane passing through
C D, perpendicular to the
radius or arm of a screw
blade ; also let A B in the
B 3  same plane be_ the inter-
section of the plane with
o the anterior surface of the

. blade. Imagine A B at

A A resent to be a straight

ine; and let it be ob-
served that the vertical plane in which any point, as
C,in A B revolves about the screw-axle is perpendi-
cular to that axle, and to the horizontal line C D.

Now, let the velocity of the point C, by the revolu-
tion of the screw-blades about the screw-axle, be repre-
sented by V, and be supposed to act in the direction
ZC; and let the horizontal velocity of C, by the for-
ward movement of the vessel, be represented by V, in
the direction CD; also let the angle ZCB=6: then
ZCD being a right angle, V" cos. 6 is the velocity of
the ship resolved perpendicularly to A B, and V sin. 6
is the velocity of the blade also resolved perpendicu-
larly to A B;“consequently V sin. 6—V’ cos. 6 repre-
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sents the relative velocity of the paddle and ship in the
same direction. It follows that (V sin. 6— V" cos. 6)
V cos. 6 expresses the efficient momentum of the water,
in the horizontal direction, in propelling the vessel.
- Representing V' by n V, the expression becomes

V* (sin. 6 — » 0os. 6)"* cos. 6,

and this quantity is to be a maximum,
Making its differential equal to zero, and reducing,
we have .

tan.0=8?“t}(93'+8)’.

Asm}zming V'=4V,or n=}, we have 6=67° 57 or
139° 27'.

When the angle ZC B (=6) is 67° 57, the motion
of A B, resolved vertically, is upwards, or towards
Z; in the other case the blade has the position
.A’CB, and its motion is downwards. If n were
diminished, the first value of 8 would become less : now
the,_velocity of a point, as C, on the blade being

cater as it is farther from the screw-axle, the value of
n being then less, the value of the angle ZCB would
be diminished ; which shows that A B, instead of being
a straight line, should be a curve such that a tangent
to it at any point should make a smaller a:dgle with a
line perpendicular to the radius of the blade, than is
made by a tangent at a point nearer the screw-axle.

. 85. A propeller, whether it be a wheel or a screw,
should be so constructed and applied as, by its action,
to disturb the water as little as possible in directions
which do not tend to propulsion. This condition, as
already observed, Art. 14, is very imperfectly fulfilled
in the common radiating paddle-wheel, the {)oards of
which being fixed in the direction of radii, press the
water down in entering, and raise it in emerging, A
considerable portion of the force of the engine 1s thus
absorbed, and there is formed a negative wave, which
is attended with a vibration of the vessel.

. 36. These defects have been somewhat obviated by
an invention which was patented by Mr. G;lloway in
: (o)
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1829, by which the paddle-boards are made to turn or
Jeather, so as to enter, pass through, and cmerge from
the water in positions the most advantagcous for pro-
pelling a vessel with less of the vibration and loss of
wer which arise from the action of the radiatin

dles. The machinery on each side of the vesseq
consists of two wheels, both of which are affixed to the
main axle, but are not concentric, and the feathering
motion of the board is produced by affixing a short arm
to one face of each paddle-board at an angle of 120
de with its plane, the boards turning on horizontal
axles, which pass through the extremities of the radii
of one of the two excentric wheels. A rod is connected
at one cnd, by a joint, with the extremity of that short
arm, and at the opposite end, also by a joint, with the
excentric part of the axle. By the revolution of the
double wheel the rod makes a constantly varying angle
with the short arm which is attached to the padcﬁe-
board, and this causes a corresponding variation in tho
angle which the paddle-board makes with the radi of
the wheel, so that by a due adjustment of the length of
the rod the board is made to enter and leave the water
at an angle of about 30 degrees with a vertical line,
this being the angle at which, in general, the reaction
of the water against the board is the most favourable
for mﬁlling the vessel.

3?. is improvement has tended tly to increase
the of paddle steamers, and the best sea-goin
vessels are now fitted with feathering paddles. Suc

dles have been applied to her Majesty’s yacht, ¢ Vie-
toria and Albert,’ and others; and they are particularly
applicable to that description of vessel, as well as to
packets, which are employed in short passages, and in
which the load-line, or draught of water, does not
much vary; but for vessels employed on foreign
voyages, and particularly for ships of war employed
on cruising services, which are necessarily of consider-
;ﬂ; &mb::n, they ﬁ::e ;Ot leonﬁnieni: :dvessels 80 em-

ing at ee en, and subeequentl

much lightened, it wonlf Lcome neoemrl;e& hav{
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recourse to the difficult and scarcely practicable opera-
tion of regfing the paddles.* '

When paddles are deeply immersed, as in vessels
heavily laden, their action is materially impeded, and a
great part of the power of the engine uselessly ab-
sorbed. On the other hand, when vessels are too
lightly laden, the paddle-boards do not take sufficient
hold of the water, and the slip is consequently greatly
increased. In the former case, when the greatest effort
is required to be made to overcome the increased
amount of resistance to the motion of the ship, the
effect of the paddle is impeded by the greater body of
water which it has to lift up in rising through the
water, and hence the numerous contrivances for reefin
paddles. To these evils must be added that whic
arises, when there is much swell, from the rolling of
the vesscl; one paddle being too deeply immersed, and
the other not su&cicntly 8o, and sometimes not at all.

38. The injury done to the stern of a ship by the shake
of the screw 1s a result much to be dreaded in a genecral
use of that implement, whatever its advantages may be
in other respects, and a sufficient number of experi-
ments have not yet been made to ascertain the effects
of long-continued screw-propulsion at full sgeed. Such
experiments should therefore be made and continued
a loutrance with all classes of vessels, more particu-
larly steam-frigates, block-ships, and the first ships of
tho line fitted with screws. There are indications that
the results may not be satisfactory, and, if so, it should
be seen by what means this defect may be obviated.
- The screw is no doubt preferable to the paddle-wheel
as a propellin implement; the defects now under
notice arise only from its being placed in the dead
wood, where it is subject to the cross strains it receives
%)n passing. through a body of water in a state of pertur-

ation.

* In the trials of the ¢ Basilisk’ and ¢ Niger® (Art. 64), the paddles
former were recfod soveral times according as she becamo lighter; bul
was found so inconvenient that she was ordered to retain them as
relatively with her mean immersion.

g A
Eeg
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39. If the water reacted upon the screw of a steamer
precisely as a nut reacts against the threads of a
screw which works into it, the vessel would move
through a space equal to the pitch of the screw in the
time that the latter makes one revolution on its axis;
but such speed is not realized in practice, first, on
account of the recession of the water (the slip{afrom
behind the screw, after being acted upon by the latter;
secondly, the water in advance of the screw is not freo
to fill the void caused by the recession of the back-
water, but arrives at the face of the screw in a dis-
turbed state, in consequence of the displacement at the
bows of the vessel, and the subsequent convergence
towards the after part ; thus producing cross actions and
strains upon the blades of 310 screw, and forming an
eddy round the stern of the ship, all of which affect
considerably the ]pro lling action of the screw. If the
screw could be p acese out of the vortices of this body of
water, no doubt an important improvement would be
made in screw propulsion.

40. Steam propulsion cannot be well combined with
that of the wind in paddle-propelled vessels. In the
first place the funnel prevents the use of the main-
sail, as stated in the report of the trial between the
¢ Reynard’ and the ¢ Plumper’ Again, when the
wind is abeam in a breeze of considerable strength,
the lee-paddle is too much, and the weather-paddle
too little, immersed to be efficient; and in a stron
breeze, a vessel will go faster before the wind with
her sails alone, or with her steam alone, than with
both combined. In fact the sails can scarcely be used
unless the paddle-wheels are disconnected from the
engine, and this process, as well as that of connecting
them again, is very difficult. The expedient of rc-
moving some of the paddle-boards, and turning into the
water that part of the wheel which is thus dismantled,
is a tedious operation, and might be extremely detri-
mental in a warsteamer, which should ever be pre-
pared to put forth all her power. The screw, on the
contrary, may be disconnected with great facility at
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any time, and consequently screw-propelled vessels
may sail more and steam less than those furnished with
Eaddlee; their steam may thus be reserved for strong

ead winds or calms, and in emergencies incidental to
the operations of war,

41. Feathering-paddles are particularly objectionable
for ships of war, as they are even more likely to be
damaged by shot than paddles of the common kind,*
since shot been known to pass between the spokes
without disabling, or even touching, any part of the
wheel, which could scarcely be the case if the boards
were applied on the feathering principle.

42. Fixed paddle-boards, therefore, continue to be used
in Her Majesty’s service, but tt}::? are of improved form,
for which a patent was granted to Mr. Field in 1833.
The improvement consists in dividing the fixed board
into several narrow slips, which are placed somewhat
behind each other, with inclinations which correspond
to the cycloidal curves they describe; these enter the
water in immediate succession, and thus permit a great

rt of the water, which would otherwise be forced
szwnwards in the descending movement, and upwards
in the ascent of the boards, to escape through the
spaces between.them, while the slips overlapping each
other in horizontal directions intercept and act upon all
the horizontal filaments of the fluid, thus preventing a
certain portion of the power of the engine from bemn
wasted. The improved paddle-wheels generally
in the United States consist of a combination of two or
more common paddle-wheels side by side, on each side
of the vessel, and moving on the same shaft or axle,
the paddle-boards being so placed that each is in a

ition between two ‘boards of the collateral wheel.
hese wheels are of great magnitude, and bein
found very efficient in smooth water, are prefc
to any of the expedients adopted in Europe to ob-
viate the defects of the radiating paddles.—(Lardner,
on the Steam-Engine, p. 496.) _

« M‘Kinnoo's Steam-Warfare, pago 221.
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43. Two instruments ate now generally employed to
determine the power of a Marine Steam-Engine ; ono
of them shows the exﬁansive power of the stcam in the
cylinder, and the other the forco of impulsion in a
screw-propelled vessel by the pressure on the screw-
shaft in tt‘.’: direction of its length. The first of these,
called the Jndicator, consists of a hollow cylinder of
small dimensions, whose top is open, the lower end being
fitted to be screwed on to the top or bottom of the engine-
cylinder; a stop-cock at the bottom acts as a four-way
cock, and admits either the external air or the stcam;
a piston works steam tight in the small cylinder, and a
spiral spring is attached to the top of the piston, and to
a fixed cross picce above it, so that this spring, which
is contained in a tube affixed to the piston, acts against
the power of steam which presses the piston up, and
registers its force. The instrument being screwed on
that part of the steam-cylinder from which the indi-
cation is required, and the stop-cock being opcned,
there is a communication between the interior of the
steam-cylinder and that of the Indicator. Now if
the Indicator be attached to the top of the steam-
cylinder, and a vacuum exist above the piston of the
latter, the piston of the indicator is, by the atmos-
pherical pressure above it, forced to the bottom of the
:Klinder in which it moves; and when the stcam from

e boiler enters the top of the stcam-cylinder, to force .
down its piston, the steam entering the lower part of
the indicator-cylinder presses its piston upwards, this
motion being retarded by the spiral spring alread
mentioned. To the top of the piston-tube in whici
the sprini works, and at right angles to it, is affixed
an arm, the extremity of which carries a pencil, which
by the reciprocating motion of the piston-tube would
describe on a plane surface at rest a straight line whoso
extremities would indicate the greatest or least elastic
forces or preesures of the steam in the cylinder of the
steam engine during each stroke of its piston, but would
not k.l;.o' the preesure at any parti portion of the
stro.
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When the indicator is not in communication with
the cylinder of the stcam-cngine, the piston in its
cylinder is held in equilibrio by the equal pressures of
the atmosphere above and below it. In this state the
spiral spring is at its greatest extcnsion, and conse-
quently does not press against the top of the piston.
The point at which the pencil then stands on the
straight line is marked zero, and is designated the
atmospheric point. The line being graduated, the
divisions are numbered 1, 2, 3, &c., increasing upwards
and downwards from the zero point; and when the
indicator, being connected with the stcam-cylinder of
the engine, is in action, the numbers indicate, in pounds,
the elastic pressure of the stcam ; the upward numbers
denoting pounds above, and the lower, pounds below
the pressure of the atmosphere (== 14'751bs. on a
square inch).

The pencil, however, instcad of pressing against a
plane surface, is made to press upon the convex surface
of a cylindrical barrel which is turned by some part
" of the machinery on an axis parallel to the piston-rod ;
it conscquently describes a curve of double curvature,
the figure and ordinates of which indicate by inspec-
tion the varying elasticity of the steam in the cylinder
of the engine.

44. The indicator should be applied both at the top
and bottom of the steam cylinder, and a mean of its
measures taken, as the values of the pressure above and
below the piston are often different on account of
differences in the lengths of the slides where the steam
is introduced ; also on account of the position of the
crank at the time the steam is cut off. The following
are the general conclusions drawn from the nature of
the. line described by the pencil on the cylindrical
surfaces against which it presses.

(1.) If the pencil descrH:es a straight line upwards or
downwards, the piston is not moving; but, in the first
case, the steam pressure in the engine-cylinder is
increasing, in the other case it is decreasing.

(2.) If the line is horizontal, proceeding to the right
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or left hand, the steam pressure does not vary; but, in
the first case, the piston is descending ; in the second it
is ascending.

(3.) If the line g\rooeeds obliquely to the right up-
wards, or to the rig t downwards ; in the first case the
steam pressure is increasing and the piston is descend-
ing; in the other case, the pressure 18 decreasing and
the piston descends.

) If the line proceeds obliquely to the left down-
wards or to the left upwards; in the first case the pres-
- sure i8 decreasing and the piston ascends; in the other
case, the pressure is increasing and the piston ascends.

45. The indicator may also be used for ascertaining

iculars of some of -the internal parts of the engine
without actual inspection; for example, it may serve
for the formation of the “slide diagram,” in which the
string that turns the barrel of the indicator is fixed to
the cross-head of the slide, instead of that of the piston,
and thus the index shows on paper the various positions
of the slide. It will indicate ifp‘taho slides are properly
set, or leaky, if the steam ports are of the proper size,
&c. &c. &c., for which the reader is referred to an
interesting work on that subject by Messrs. Maine and
Brown.*

The ecale of the indicator for high pressure (atmos-
pheric) engines should be made to extend considerably
above the atmosepheric line, but it need not of course

below it.

When the Russian war steamer ¢ Wladimir’ was
tried in the Thames in 1848 the average pressure of
steam on the lpishon by the indicator was 20-275 (— 1
for friction) =19°276 in each of the two cylinders. Hence

. reader will find & detailed acoount, illustrated by a engravin
dthhhnuﬁfnlinﬂmt,ins&uduondwlhﬁmyshc:f gu::,ugd'
aleo in a work enmtitled, *The Indicator and ,'boﬁ\worh
mwmmnm. It is well said by theso writers that the
is, in the hands of a sk engineer, to stcam engincer as the

w-idn- disclosing at any instant, and under any circum-
of the ing the secret
whoie Tnaer eysiom, 42 dolecting inate erageoents 1a Jorts chevuroty
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the surface of each piston being 4214 square inches,
the length of stroke 6 feet, and the number of revolu-
tions 19 per minute, the indicated horse-power was for
both engines.1122:38 : thus—

4214 x 19°275 x 6 X 38
83000

consequently—
56119 x 2 = 112238 for the two engines.*

46. The second instrument above alluded to is called a
Dynamometer : when employed to measure the pres-
sure on a screw-shaft, it shows the power of the engine
to propel the ship ; and this object 18 obtained by means
of a lever, simple or compound.

In the revolution of the screw the reaction of the
water against its surface, supposed to be resolved in
the direction of the shaft or axle, produces a pressure
in that direction and, consequently, propels the ship;
and its intensity is a measure of the power of the steam
engine, The cnd of the screw-shaft presses, through
the intervention of a pin, against a *knife-edge, on a
lever, which it may be sufficient to consider as simple ;
this lever is in a vertical position, with its lower ex-
tremity fixed by a joint, as a fulecrum, to an immove-
able object (the plomer-block) in the ship. The opposite
end of the lever is connected, by a joint, with one end
of a rod in a horizontal position, the opposite end being

= §61°19 for one engino;

* Tho.following empirical formula is given by Mr. Roughton for calculating,
with a near approximation to tho truth, the speed of wheel steamers,
one of the data being obtained from the Indicator := .

V= {L"’_fﬂ};m which
W'D °D

v expresses tho required speed in knots per hour,
d = diamcter of the stcam-cylinder,
f = pressure.in pounds by tho Indicator, -
s = {::ngth of stroke in feet,
n = number of cylindors,
w = diameter of the whoel in foot, minus § of the immersed parts of
lowest float-board,
" B = breadth of the ship in feet,
. D = draught of ditto, minus j, of 5,
*8 = & constant quantity.
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attached to a spring balance; this rod is also attached
at the same en? to another rod which is parallel to it,
and carries a pencil. A cylindrical barrel, whose axis
is parallel to this rod, is made to revolve, with the
screw-propeller, by means of straps going over pulleys,
so that the revolution of the barrel may be made
quicker or slower at pleasure; on the convex surface
of this barrel the pencil traces a line, straight or curved,
as described in the account of the indicator.

47. The spring balance is provided with an index and
a graduated scale; and the point at which the index
stands when the dynamometer is disconnected from the
screw-shaft is the zero of the scale, and a circle described
about the barrel in a plane H)e!('{)endicular to its axis,
and through this point, is called the zero line. The
instrument being connccted with the screw-shaft, the
revolutions of the barrel cause the pencil to describe an
undulating curve on one side of the zero line; and the
ordinates of the curve, being measured on a scale of
pounds formed on the strength of the spring balance,
give the numbes of pounds which denote the pressure
of the lever on the spring of the balance; a mean of
all these is to be taken, and this being multiplied by
the number expressing the ratio of the whole length of
the lever to the distance of the fulerum from the end of
the screw-shaft, the product will be the pressure in
pounds exerted by the screw-shaft on the dynamometer,
and consequently, in the same (horizontal) dircction,
on the vessel. e pressure, in pounds, thus exerted,
being multiplied by the velocity of the ship in feet per
minute, the product will be the number of dynamical
units in the effective power of the engine; and this,
divided by 33,000, will express the horse-power.

The difference, if any, between this last and the
horse-power obtained by the indicator, expresses (in
horse-power) the loss of poewer in consequence of
friction, resistance, &c.

From the results of trials with these instruments it
has been found that the speed of a steam vessel varies
directly with the square root of the pressure on the
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piston and with the cube root of the horse-power of the
engine. The useful effect of the engine, meaning that -
which remains after deducting the power spent in over-
coming friction, &c., is supposed to bear a constant ratio
to the power developed in the cylinder commonly
called the indicated hor. er. It is further cstimated
that the speed of a vessel varies directly with the cube
root of the horse-power, and inversely with the area
of the mid-ship section ; or, directly with the cube root
of the horse-power, and inversely with the cube root of
the square of the vesscl’s displacement. ‘

48. The term horse-power, where used to designate the
registered horse-power, gives but a remoto idea of what

. the capabilities of the engine really arc, and differs
from the term horse-power as originally used, which
showed the actual power exerted by the engine ; it now
merely serves to estimate approximatively the money
to be paid for the engine, and by no means shows the
actual amount of working horse-power. Mr. Atherton,
in his work ¢Steam-ship Capabilities, shows this to be
the case, and proves from a comparison of the nominal
horse-power with the power actually produced in ten

ackets, that @ marine horse-power may be represented

y & pressure on the fpiston equivalent to 132,000 Ibs.
moving at the rate of one foot per minute. He there-
fore proposes to make that the unit of power expressed
by the word Aorse-power in all cases, whother nominal
or cffective, as shown by a dynamometer.

49. Captain Ryder also, 1n his valuable work ¢On
the Economy of Fuel in Steam-Engines,’ shows that
the known results of working steam expansively at a
higher pressure than 7 lbs. on each square inch, the
mechanism of the engine being at the same time in the
best state of efficiency, should deter engincers from
using the vague term nominal horse-power. The value
of that power was, at the time of its introduction,
obtained from the mean effective pressure in the engines

- of that day; but it is fur inferior to the value deduced
from the greater and more efficient engines at present
in use.
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5 e circumstances which immediately led to the
uction of the screw in the steam-vessels of the
Royal Navy were the competitive trials made in 1840
between the ¢ Archimedes’ screw-ship, which had been
built in 1838, and the wheel-steamer ¢ Widgcon.” In
the first of these trials, four runs of 19 miles, from Dover
to Calais, and as many in return, during calm weather,
the ¢ Widgeon’ accomplished the distance on an
average, in 5 50" less time than the ¢ Archimedes;
but in a run to Calais and the return, with a fresh
breeze and all sails set, the ¢Archimedes’ accom-
plished the distance on an average, in 7’ 30" less time
than the ¢Widgeon.” These trials were, however,
far from being decisive, and the ships were not well
matched, as the steam-power of the ¢ Archimedes’ was
less than that of the ¢ Widgeon,’ and her burthen
ter. In order, therefore, to test the relative values
of the screw and paddle, the ‘Rattler’ screw-ship was
put in competition with the ¢ Alecto’ paddle-ship, both
of which had been built on the same lines, and, in the
relation of tonnage to horse-power, were considered as
nearly equal to one another.
61. The trials were made in the North Sea, in the year!

1845. In five of them the two vessels were impelled |

by steam only, and it was found that, whother moving
in a calm or on a wind, the advantage in spced was on
the side of the screw-ship in every trial except one.
The distances run varied from 34 to 80 miles, and the
mean excess of the ¢ Rattler’s’ speed over that of the
¢ Alecto’ was half a knot per hour. In the excep-
tional case the ¢Alecto’ gained half a mile on the
‘Rattler’ in a run of about 30 miles. In three other
trials the two vesscls were under sail only, the ¢ Alecto’
unshipping her paddles, and the ¢Rattler’ fixing the

es of her scrow right up and down ; and, in all of
these, the speed of the ‘Rattler’ exceeded that of the
¢ Alecto,’ as she accomplished a run greater in extent
by four miles in less time than the othor ship by
40 20", a circumstance which militates against the
supposition that the two ships were equal in qualities

‘ }
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independent of “steam-power. In two trials the ships,
under steam-power only, were made to tow each other,
alternately, by the head ; and, on comparing the results,
- it was found that the mean speed of the ¢Rattler’
exceeded that of the ¢ Alecto’ by 1} knots per hour.
Lastly, in one trial, the two ships were connected
together stern to stern, and the engines of both were
put in action with their maximum power ; the result
was still in favour of the screw-propeller.

52. In commenting on these experimental trips it is
Frgger to remark that in heavy weather, and with a
\ead-sea, a great deal of power was occasionally lost to
the ‘Rattler’ by the screw being thrown quite out of
the water. Again, the same vessel had, occasionally, a
difficulty in obtaining steam, a circumstance which may
have been caused by want of air in the engine-room,
from some defect in its construction. The engines of
the ¢Rattler’ were new, while those of the ¢ Alecto’
had been five years in use. These trials are stated to
have afforded some evidence of a greater amount of
helm-powerin the screw-ship over the paddle-stearer ;
and tﬁis is what might ‘be expected, since the screw is
placed at the stern of the vesse], and its movement must
causc a powerful stream of water to be forced against
the rudder. :

53. Some interesting trials were subsequently made
between the ¢ Rattler’ screw-ship, and the flI’rometheus’
paddle-steamer, in which the engines of both ships had
the same horse-power, and the ships were laden to
equal draughts of water, 11 feet 3 inches. The dis-
tance run was a measured mile in Long' Reach ; and in
these the advantage was in favour of the screw-ship,
whose speed was 102 miles rer hour, while that of the
paddle-ship was only 10} miles per hour.

54. In two trials made in the Channel, in 1849, be-
tween the ¢ Basilisk ’ paddle-ship and the ¢ Niger’ screw-
steamer (on board of which at thre time was the author’s
son, now Capt. Douglas, R.N.), both vesscls under
steam and sail, the wind being abeam during one trial,
and aft during the other, the ‘Basilisk’ gained over
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the *Niger,” in the first case, 1796 fathoms, and in
the second 3360 fathoms. The next day, both ships
being under sail only, and on a wind, the ¢Niger’
gained over tho ¢ Basilisk ’ in one trial 5756:6 fathoms,
and in the other 5258 fathoms.

55. On another occasion the two ships were sct to tow
one another ahead, when, in two trials, the ¢ Basilisk’
(paddle) had the advantage ; the rates of towing and

e consumption of fuel being as follow :—

Rates of Towing. Consuraption of Fuel per Day.
Basilisk . 7°65 and 6°0 knots. Basilisk . 39°6 and 36°9 tons.
Niger. . 48 and 5°63 ,, Niger . . 522 and 5636 ,,

56. Tho ships were subscquently made to act against
one another stern to stern; and 1 this operation the
power of the ¢Niger’ (screw) was found to be the

test : this vessel drew the ¢ Basilisk’ at the rate
of 1°466 knots per hour, while the ‘ Basilisk * drew her
at the rate of 1 knot only per hour.

In these trials the ‘ﬁlger’ laboured under many
disadvantages ; her furnaces and boilers were defective,
and the valves were frequently out of order. Her
consumption of fuel was so great that she could not
stcam g0 far as the ‘Basilisk * in the same time.* It
is stated that, whenever the ¢Niger' could get the
steam, sho always beat the ¢ Basilisk.’

67. The following remarkable experiment, which
seems at first sight to disprove the supposition that the
power of the screw is diminished by the eddy, and the
cross actions of the water on the blades of a screw at
the stern of a ship, was made by the ‘Bee’ stcamer,
which was furnished with wheel-paddles and a screw,
both of which were put in motion by the same engine at
the same time. In the first trial the ship was impelled
forward (the paddles being a-head and the screw a-stern),
when the dynamometer registered 373 lbs. in favour
of the paddles. Afterwards, the vessel was impelled

* Her consumption of fael was about 63 while that of the * Besilisk *
was caly about 24 tons, ia 24 hours. ook
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in the contrary direction, the screw ahead and the

addles astern ; the result was'the same as before in
avour of the paddles. Little dependence can, however,
bo placed on this experiment; and the cause of the
agreement in the results of the trials is ascribed to the
circumstance that the paddles required a smaller speed,
and the screw one much higher, to develope their best
effects : consequently the screw was always going much
slower than it ought to go in order to do its work, and
therefore did not do it faithfully. It should be added
that the ¢ Bee’ is too shallow a vessel for the purpose,
expericnce having shown that ships deep in the water
are more effectually acted upon by the screw than those
of less draught. :

58. Though in almost every experiment the screw ap-
~ pears to have advantages over the wheel in respect of the
speed with which it moves a ship, the advantages, even
in this respect, were not sufficiently decisive to obviate
a doubt whether they might not have been due to acci-
dental circumstances, particularly to the want of equality
in the powers of the engines employed, and in the
moving qualities of the ships themselves.* To elimi-
nate these causcs of uncertainty it would be necessary
not only to repeat the trials, but to use greater precau-
tions in selecting for the trials, ships which might be
more equally matched. Even were the superiority of
screw-steamers more clearly proved, it would not be
groper to supersede the wheel-steamers entirely. The

isadvantages of these last, with ressect to gunnexiy
power, do not exist in vessels intended for mercantile
and packet service; and for these services large and
powerful wheel-steamers have been constructed, which,

roperly armed, would form most important vessels
or the purposes of war. In making future trials,
the points particularly to be attended to should be
the comparative capabilities of the wheel and screw to
contend with heavy gales, their relative values with

® ¢ Niger' and ‘ Basilisk ® were as far as possible sister ships, with the same
nominal horse-power.
D
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respect to stecrage-power in the ships, and as auxiliaries
to the sail. :

59. It is certain that a screw, except when the ship is
small and has much pitching motion, is never exposed
above water to an enemy’s shot, but it may be doubted
whether, from the propinquity of the screw to the stern-

and’ rudder, the damage the ship might receive
would not be more injurious than that which would be
produced by a shot stnkin% a wheel ; the whole stern of
& screw-steamer forms a broad target exposed to fire,
which, supposing good gunnery on the part of the enemy,
might, by the stern-post being disabled or carried away,
cause the screw to E:s ut out of service, and perhaps
the shaft broken by the overhanging weight of the
steerage apFaratus. In small screw-steamers, the pro-
pelling shaft may be made to bear on a collar in the
main stern-post, instead of passing through it, and
by this construction any damage done to the outer
stern would not much affect the action of the
machinery ; but with the larger screws, weighing from
four to eight or ten tons, a bearing on the outer
stern-post becomes indispersable. It is remarkable
that, as far as present experience goes, the paddle-
wheel escapes, in a wonderful manner, the action of
shot ; and 1t remains to be proved whether or not the
sterns of screw-ships, in which the rudder, rudder-

trunk, yokes for steering, the inncr and outer
sternpost, all lie in close propinquity, will be equally
fortunate. -

60. In order to avoid the necessity of a screw-steamer

ing into dock whenever an accident happens to the
screw itself, all the screw-ships in Her Majesty’s service
are now provided with trunks or quadrangular aper-
tures, through which a screw may be hoisted up and
repaired, or even replaced by a spare screw. The
. trunk at T, fig. 6, p. 85, being in a situation which

revents the employment of an ordinary tiller, it
geeome- necessary to provide a particular apparatus for
steering the ship; this consists of a yoke A C B, fig. 6,
fixed to the stem D of the rudder, to which the requisite
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motions are given by means of tackles from the
ends A and B of the yoke, passing through pulleys
inserted in a beam astern of it, leading on each side of
the trunk or propeller-well T, to the steering-wheel on
tho quarter-deck. -

Fig. 6 a represents an elevation of the upper grt
of a-rudder, and shows the positions of two yokes, F
and IK, one on each deck; one of these 18 called a
preventive tiller, and is intended to be used in the event
- of the other being destroyed. -

61. Messrs. Maudslay and Field have lately made for
H.M.S. ¢ Marlborough’ a screw with blades of the
ordinary form, bolted by flanges into the central axis,
the bolt-holes through the flanges being elongated, so
as to admit of the obliquity of the blades to a vertical
plane being altered. When the bolts are slackened,
the blades may be turned round as far as may be re-
quired, and the bolts may then be tightened in order
to fix the blades fast in their altered position. A com-
paratively slight alteration of the angle is sufficient to
make a considerable difference in the speed of the vessel,
and the blades may be set to that obliquity which is
found under all circumstances to ﬁ-ive the greatest
speed to the ship. The peculiar advantages of this
description of propeller are as follow =—

1st.—To enable a vessel fitted with it to proceed
under canvas alone, without the necessity of the screw
being raised out of the water, and without the immer-
sion of the screw offering any resistance to the onward
progress of the ship.

This is accompﬁshed by placing the faces of the
blades fore and aft, in a vertical plane passing through
the keel.

2nd.—An alteration of the angle of the blades at
pleasure, to suit the varied circumstances under which
the screw may be employed, which is of especial advan-
tage in long voyages, when sailing and steaming are
combined ; 1t also admits of a great saving in the con-
sumption of fuel, and a high rate of speed being
maintained. ] -

: D
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By altering the angle of the blades the screw may
be made to advance through the water with greater
facility, and with a reduced number of revolutions
on its axis: thus following up the speed obtained by
the ship under canvas, and using the engines as an auxi-
liary power only..

e alterations in the position of the blades may be
effected in a few minutes, from the deck, by mechanical
means, while the vessel is under way, by one man, and
in any weather.

WZatever the comparative advantages or disadvan-
tages of the paddle and the screw, applied to the pro-
pulsion of ships of war, may be, the screw possesses so
many advantages over the paddle as to give it a decided
preference for general pu .

62. The w admits of a better, stronger, and
more gimple form of vessel. Relieved of the paddle-
boxes, the screw-propelled vessel is far less acted
upon by head-winri;, and less subject to the heavy
rolling motion occasioned and aggravated by the
oscillations consequent on the top-weights on both
sides of a paddle-wheel vessel when the boxes reccive
the impulses and surges of the sea —such oscilla-
tions bein higl:z unfavourable to gunnery. The
screw is little affected by alterations in the trim -
of the ship, it is very nearly equally cffective at all
depths of immersion, and if entirely submerged, it
may be driven by the direct action of engines placed
80 low in the vessel that both the moving power and
the propelling machinery are safe from the damaging
effects of shot : the screw allows more freely the use of
sails, and consequently enables the vessel to which it is
applied to retain her faculties as & sailing-ship in a
much higher degree than paddle-wheels ; 1t admits of
considerable reduction in the beam or breadth of the
vessel, which, besides other advantages, is an important
consideration in the economy of space, in a basin or in
dock, and with res; to the magnitude of the flood-
gates h which it has to sos. To which advan-
tages may be added, that the decks of screw-propelled
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vessels are wholly available for broadside armament,
and admit of full gunnery-power being retained.

63. But the screw-propeller, to be effective, requires
that the shaft be driven with great rotatory l;a‘peed to
enable it to put forth its maximum power. To effect this,
“gearing” or bands, and the drum, have heretofore been
much resorted to in order to multiply the revolutions of
the propelling shaft, but both have been found inconve-
nient, q‘he shp of the band in the experiments with the
¢ Rattler’ amounted to no less than 2:7 per cent.; and
the inconvenience of gearing consists in the impossi-

bility of placing the machinery below the water-line.*

- For these and other reasons, engines acting directly
on the cranks of the propelling-shaft have been intro-
duced, and will, no doubt, be generally employed.

- In Penn’s engine, oscillating cylinders have direct
actions on the piston-rods, by which means the cross
strait:ls produced by fixed cylinders on the rods are ob-
viated.

64. But direct action is not without its disadvantages.
In consequence of the increased velocity given to the
pistons, the diameter of the cylinder is made less than
the usual standard, and the stcam and eduction ges
are unusually large in a condensing-engine. The limit
to the velocity at which the pistons may be worked is
determined by the velocity otP the water drawn out by
the air-pump ; and it appears that a vclocity of 110 to
120 feet per minute—the maximum allowed-according
to Boulton and Watt’s standard—is the greatest that can
be given to the pump with safety. . When the velocity
of the water exceeds this, the airpump-bucket commu-
nicates to the water a series of blows, the shock of
which is very destructive to the material, the valve
strikes hard, and the end of the screw-shaft is thrown
upon its collars with great strain to it and to the piston-
rods. Various appliances have been tried to diminish
the violence of the shocks to which the water is sub-
jected, but, with fixed cylinders, nothing to remedy

. The engine now drives the screw witliout either drum or gearing.
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the strains on the piston-rods acting dircctly on the
cranks of the propelling-shafts bas been discovered ;
and, for this reason, oscillating cylinders, such as were
used many years ago for paddle-wheel vessels, are now
g;nemlly applied, for the S?rect action, in large stcamers
of war. .

Another disadvantage in the screw, which it has not
been found possible to remove, is the heat caused by
friction when the number of revolutions made by the
shaft per minute amounts to G0 or 70 ; the weight of
the screw beinﬁ from three to four tons, and in large
ships six to eight tons, that friction becomes very great.

65. Among the anomalies in steam navigation which
practice has exhibited, may be mentioned the fact that
screw-vessels, though full 1n the quarter, steer remark-
ably well, contrary to what is observed with sailin
vessels and with wheel-steamers—a circumstance whic
is caused by the current of water from the screw
acting on the rudder with considerable force. To the
same cause must be ascribed the fact that screw-vesscls,
even with full after-bodics, have, in general, less slip
than other vessels. In the experimental trials made
by H.M. 8. ¢ Plumper,’ the slip was found to be nega-
tive; that is, the water aft of the screw, instead of
receding from it, moved towards it, thus increasing the
screw's power of giving motion to the vesscl. In
eleven trials made by that ship, in running a measured
mile in Stokes Bay, the speed of the vessel always
excecded that which should be given by the power of
the engine by ‘7 knots per hour on an average, the
screw making from 83 to 115 revolutions per minute,
In going Aead to wind, the slip of the screw has been
thon(xﬁht to increase in a higher ratio than that of the
paddle-wheel, but tho experiments have not, as yet, been
sufficiently numerous mseprecise to determino this point.

66. A screw-vessel clean in the run is apparently the
most advantageous. The ¢ Dauntless,’ steam-frigate,
when tried in Au 1848, in running a measured
mile, had a of 7°36 miles per hour. Subecquently
an additional length of eight feet at the stern was
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given her, in order to carry the rudder farther out of
* the eddy; the speed was found to be 10-266 miles per
hour ; the vessel being under steam only in all the trials.

67. The relative consumption of fuel in steamers of
different kinds is a subject of very great importance,
and, in any one steamer, it is found to vary with the
vessel's draught of water and with .the cube of its
velocity : consequently, when a high speed is obtained,
the consumption will be very great, a double velocity
being produced, cateris paribus, by an eight-fold quantity
of fueE Hence it follows that when the necessity of
the service does not imperativel uire great speed, &
due economy would be obtainecf by keeping the vessel
as much as possible at a low rate of motion. The
minimum speed of steamers is scldom less than 3 miles
per hour; a less velocity would require the power of
the engine to be so far diminished that it would scarcely
turn the shaft.

68. It is now proved that, in steam navigation, a
greater amount of locomotive power is obtained by
means of the paddle-wheels than by means of the screw,
with an cqualpconsum tion of fuel : of the two kinds of
vessels, when moved by steam only, one with paddle-
wheels can, therefore, keep the sca a longer time, or

rform service of longer duration, than one of the other

ind; but the advantages are on the side of the screw
when steam is used in both, in conjunction with, or as
an auxiliary to the sail.

69. If two steamers equal in every restrect, except that
one is equipped with paddle-wheels and the other with
a screw, are moving under sail only, with equal ve-
locities, any required increase of speed will be obtained
from steam with less expenditure of fuel by a screw,
than by a paddle-wheel ship; and the fact may be
accounted for by considering that the water on which
a screw acts being under the stern is almost in a stato
of rest relatively to the ship, whereas, along the sides,
where the wheels act, it is virtually receding at & rate
cqual to the ship’s movement; and consequently a
greater number of revolutions of the wheels than of the
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screw, in a given time, must be made in order to obtain
an equal increase of speed for the vessels.

70. Economy of fuel may be gained by working steam
very expansively. But the expansive process cannot
long be continued ; inasmuch as the expansion is at-
tended with diminished pressure, which causes a diminu-
tion of speed ; and therefore the economy does not exist
when a given distance is to be run in a limited time.

71. In experiments made by the ¢Bee, which was
fitted up to work either with screw or wheel, 42 re-
volutions of the screw only produced a velocity equal
to 6°8 miles per hour, w{\i e 40 and 41 revolutions
of the wheel-shaft produced a speed of 6:8 and 7-5
miles per hour respectively ; the consumption of steam,
and consequently of fueﬁ' being proportional to the
number of revolutions of the shafts., Likewise, in the
trials between the ¢ Rattler’ and the ¢ Alecto,’ where
the advantage of speed was in favour of the former
ship, the revolutions of the screw were, to those of the

dle-wheels, in the ratio of 24 to 19 very nearly, and
the consumptions of fuel were, of course, in the same
portion. ' :

72. It is evident that, when the object is to attain a
given distance, stcam may be worked expansively,
with different degrees of expansion according to cr- -
cumstances: with a given increase of time an economy
of fuel may be obtained by a ter space for expan-
sion ; and conversely a given diminution of time may
be obtained by less space for expansion, which would

uire an increased consumption of fuel.

'8%3. Till very recently, no public experiments were
made to ascertain whether or not the form of the
screw, in its outline, was susceptible of improvement.
The blades, or fans, of the common, or Admiralt

screw, are of the kind represented by M A B G I N,
fig. 4; but, about two years since, the author made a
series of trials with the view of discovering a form by
which the shaks of the screw, and the consequent
injury to the stern of the ship, mentioned in Art. 38,
might be obviated. He perceived that the vibrations
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were caused by the sudden and violent reactions of the .
water at that place agaipst the blades of the screw as

Fig. 4.

e

P

they enter and emerge from thence® The rectilinear
edges A B and G H, fig. 4, of the ordinary screws,
are, in this respect, highly disadvantageous, since the
whole of an edge enters and leaves at once the water
on each side of the aperture ; within which aperture the
water is (Art. 32, p. 3T) comparatively in a quiescent
state : the author therefore concluded that if the leading

& In consequenco of the metal covering of the screw-shaft breaking loose on
board the ¢ Royal Albert,’ during her passage from the Black Sea to Malta, in
1853, by which the tubing in the stern-post was torn away, and the gland and
stuffipg-box were forced off, so great a quantity of water rushed into the ship
that it was neccssary to lay her aground in order to prevent her from sinking
in deep water. A similar accident occurred to the Peninsular mail-steamer
¢ Alhambra,’ in her last voyage; the stuffing which closcs the orifice at the
stern of the ship, through which the shaft is connccted with the screw, got
away, and let in 80 much water as to render it neccssary to kecp the rnmpo
going during the remainder of the voyage. DBesides tho severe and well nigh
fatal catastrophe which happened to the ¢ Royal Albert,” the °¢Cressy,’
¢ Colossus,’ and many other screw steam-ships of the line had become sn
leaky in the after part of their clear runs, through the caulking being
loosenod by the constant tremor and vibration occasionel by the screw, as to
require to be taken into dock. '
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corners of screw-blades wero removed and the edges
curved, as A' p B, G p' H, they would slide obliquely
and continuously through the water, like a screw
formed with an entire feather, so that, at no moment,
would there be any shock or discontinuity of action.
The curved edges have, besides, the advantage of
readily throwing off any floating materials that may
come in contact with them, and are not so liable to be
broken by their oblique collision with large spars, as
straight edges are by their direct blow; while the
an xﬁar parts of the common screw are far moro likely
to be hitched by ropes than the rounded extremitics
of the other. If these curved parts could be furnished
with sharp knife-edges, partly notched like saws, and
e of a metal capable of resisting the corrodin

effects of sca-water, or could be frequently remov
and cleaned, they would be capable of dividing any
rope, spar, or other floating matter, like a powerful
circular saw. C D represents the sternpost of a screw-
steamer, B G the boss of the screw; and the direction
in which the screw revolves is according to the order
of the letters M A N H.*

It will be easily understood that, until such a form
shall be given to the screw as that it may exert a con-
tinuity of action, it will be in vain to expect that shocks
should cease to take place, and the form here recom-
mended would, to a considerable extent, gain the pro-
posed ends. The curved edges at p p/, fig. 4, enter the
water very obliquely, so that their several parts from
B to p and from G to p' meet it successively, and thus
cause very little concussion, which is further diminished

& Ths dotted line A p p’ II' will show that, with blades so formed, there is
a continuity of action on the water, though the screw itaclf be divided into

‘The sorew propeller patented by Mr. Griffiths in 1849, the Llades of which

i

ave made of a tapering ss shown in fig. 4a, 61, has some advantages
over the ondinary Admiralty expanding blade—the aperture in which it works,
and the to which it is lifted, being of smaller dimensions than are

i
-3

c&gd.ing Admiralty blade; but there is no doubt that the
form of Griffiths blades is the causo of a sensible diminution
L ]

propelling power.

.
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by the author’s recommendation to have those leading
edges chamfered ; while the corners at A and A’ being
rounded, not only allow any obstacles which the blades
may meet with in their revolution to slide off, but also
cause the centre of the pressure exerted by the water

. against the surface of each blade to fall near the axis of
the screw’s revolution, and consequently render the
strain less upon the axle; on both accounts, the vibra-
tion at the stern of the ship, caused by a screw thus
formed, must be much less than that caused by one of
the common kind.

The curved lines in the above figure being traced
within the straight lines A B, G H, which represent the
edges of a common screw, it follows that a screw so
formed will be of a somewhat diminished breadth. This
diminution, however, is not so great as to cause any
scnsible loss of propelling power ; and, if this were the
case, the inconvenience might be obviated by increasing
the breadth of the blade ncar the outward extremities,
which could be done without making the weight greater
than that of the ordinary screw ; and, whatever be the
form of a screw, its weight should not be greater than
is necessary to ensure sufficicnt strength. The screw
of a large ship weighs from 8 to 10 or 12 tons; and,
when a ship pitches much in a heavy sea, the screw is
sometimes ncarly out of the water: in this case, the
resistance being taken off, the screw revolves with such
rapidity as to endanger the stability of the whole ma-
chinery, as often happens in merchant-steamers forcing
their way in long voyages against adverse winds and
heavy scas. To provide against this cvil—and the sub-
ject concerns as much the mercantile as the warlike
navy of the country—the blades of the screw, and con-
sequently the aperture in which it works, as well as the
trunk through which it is occasionally drawn up, should
be as much as possible reduced, and also the parts of
the ship about tEe stern should be much strengthened,
to enable them to resist the great strains to which the
are liable. That this should be done effectually 1s
plainly an affair of the highest national importance.



64 NAVAL WARFARE WITH STEAM. ser. I,

74. Such is the form of screw for which the author
obtained a protective patent, which is dated 17th
November, 1858. At different times, between 1849
and 1858, Mr. Griffiths took out three patents for
screw-propellers, in all of which the blades taper
towards the outward extremities, as shown in the figure
marked 4 a (page 61) placed in juxtaposition to fig. 4
of the Admiralty blades with the leading corners
removed as proposed by the author. This screw may
have a certain convenience by allowing the aperture
in which it works at the stern of the ship, and the
trunk itself, to be of smaller dimensions.

Mr. Griffiths having—in a letter addressed to the
Editor of the ¢ Times,’ in August, 1859, in reply to an
editorial article on ¢Screw-Propellers and tlileir im-

rovement’ which, in common with several other
Journals, awarded to the author the credit of being the
original proposer of that form of propeller—asscrted
that the screw pro and patented by the author
in 1858, was “other people’s property,” diagrams
of both are placed in juxtaposition in page 61, so
that the reader may, at a glanoe, be convinced of
their utter -dissimilarity. This assertion of Mr.
Griffiths will, therefore, probably be thought unde-
serving of serious notice; but the author, unwilling
that s0 great a misrepresentation should remain un-
contradicted, obtained from a well-known professional
gentleman highly conversant with these matters as a
referee, and recommended to him by the highest legal
authority in this country, the subjoined Opinion' on

4 & Opinion on Sir Howard Douglas's Claim to the Invention of the Improved
# Screw Propeller, v

* I have very carefully examined into the claim made by General Sir Howand
Douglas in regard to his being the first to devise the screw-propeller blade of
m.ﬂhhrkmsbovnwdducﬁhedumslothhmkm‘lﬁvd
Wi with Steam.” ‘This propeller blade consists in a modification of tha
Admiralty screw-propeller, each blade of which was formerly made of about
eno-sixth of a belix or complete scrow, with the forward or leading edge, and
aleo the after-edge, perpendicular to the shaft; consequently such a biade in-
Mh:‘i:h ﬁ,;ifnmttwﬁmthum was widest at its
outermont or .

“Bhwnnmlwhhehim.dmmhmﬂlum
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the author’s claim to the invention of the improved
screw propeller. '

The author was careful to examine all patents that
had been obtained for improvements in . 44
screw propellers, and in particular Mr.
Griffithe’s patents of 1849, 1853, and
1858, now before the author, and he acted
under legal and engineering advice in
taking a protective patent, which did not in
any way interfere with any previous patent.
In the patent of 1853, Mr. Grifliths
retains bl‘:ies of the same tapering sha
as in tho patent of 1849; he fixes the
shanks of the blades in the boss (fig. 40),

in respect to its leading or forward edge only; and ho docs 30 by removing
parts of such forwanl edge, so that, i:)slnco of its being a straight line, he
makes it into a convex curved lino; ho leaves tho after-cdgo of the Llade
as heretofore.

. % If the above be the correct expression of Sir Howard Douglas's claim, I
am clearly of opinion that he was the first to devise and publish that particular
form of screw propeller; and I am further of opinion that, whatever be the
advantages which may ariso from tho use of that propeller blade, to Sir
Howard Douglas will be due the merit of having originated it.

“I am intimately ao:]uaintod with Mr. Griffiths’s screw-propeller blades ;
and I can only imagino that that gentleman, when he wrote the letter to the
¢ Times* nowslnper on the 30th August last, was uninformed of the precise
nature of Sir Howard Douglas’s claim, or ho would not have fallen into the
error of supposing that Sir Howard Douglas claimed his (Mr. Griffiths's) pre-
vious invention. It is of tho essence of Mr. Grifliths’s invention and of his
ratent, that screw-propeller blades should become * narrower or ta
towards their outside extremities, in contradistinction to the form Aitherto
adopted of increasing the width of that part of the Wade™ sce figs. 4 and 4a,
p. 61].  Now, Sir Howard Douglas's propeller blade does go en increasing in
width as it proceeds outwards from the axis, and it is widest at the periphery ;
conscquently his blade is tho reverse of that invented by Mr. Griﬂil{:.

“ I would further state, that the giving a convex curved form to the forward
or leading edgze of a screw pr?ollor was not now either to Sir Howard Douglas
or to Mr. Griffiths, Lowo and others hwix:g usod and published descriptions
of screw-propeller blades with curved forward or leading edgzes ; but these
pellors differed in other respects both from those of Mr. Griffiths and also from
those of Sir Howard Douglas. _

‘ (Signed) “ WiILLIAM CARPMAEL,

‘¢ 24, Southampton Buildings.
4 27th September, 1859,
“P.8, Mr. Griffiths has three patents—viz, 1347, 1858, 1858 ; but in all of
them he retains a form of propeller blade which u{;eu in width towards the
°

outer edges; and in none of his specifications does he describe a blade which
resembles that of Sir Howard Douglas.
‘ (Signed) “W.0”
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in such manner as to vary the pitch or inclination of
the blades; and, to lubricate the mechanism, fills the
boss with fatty matter.

In the patent of 1858, No. 319, whilst retaining

fg.4c.  the same outline of the propeller blade as
before (fig. 4¢), he proposcs that the front
propelling surface should incline towards
the ship; and shows, by figures 1, 2 and
3, sheet 1, and fig. 8, sheet 3 of the
patent (in which the leading corner is not
removed nor rounded off), the manner
of constructing a pattern for the formation
of two such blades. The other partsof this
patent refer to the manner of changing
the pitch of the blades, and for unshipping
the screw-propeller. Neither of theso
patents alters Mr. Griffiths’s case, so far
as the author’s claim goecs—there is abso-
lntelg no such blade as the author’s shown or suggested.
This being 8o, the author would ask this plain
uestion : — Is the screw-propeller blade shown by
diagram, fig. 4, page 61, of this work, within
either of Mr. Griffiths's patents, according to his
own judgment of his own claim; and, if so, in which
patent, and whereabouts? A candid answer to this
plain question must be.in the negative, and so settle
case.

The author’s patent of 17th November, 1853, was
published in all the journals which professionally or
usually notice new patents, and his proposition was
soon afterwards announced in the first edition of this
work ; copies were sent to the principal journals, and
to all the Admiralty authoritics, and his invention was
never challenged ; but no sooner had the blades from
which the leading corners were removed proved their
superiority, than Mr. Griffiths claimed priority in
baving propoeed, in 1849, a blade in all respects
similar and identical to that which had never, before
the author’s proposal, been thought of.

If Mr, Gn'gﬁtga had really anticipated by ten years
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the author’s recommendation that the leading corners
only of the Admiralty screw-propeller should be re-
moved, as he, Mr. Griffiths, wishes to insinuate, some
evidence would, within that time, have appeared of the
advantages resulting from such alleged priority; but,
until the experiments made on board the ¢ Doris,” here-
after to be mentioned, no such priority was asserted,
and, in fact, the Admiralty blades with angular ex-
tremities remained in all their integrity, in general
* use, until the trials made with propellers from which
the leading corners had becen removed, immediately
consequent on the publication of the author’s work,
-revealed the evils attendant on that form of propeller.
But the best evidence that can be adduced against Mr.
Griffiths’s claim to priority is that furnished by himself
in the specification and diagrams, Plate C., upon which
he grounded his patent (No. 12,769, o.p. 1849, page 5,
Article 15), as follows—* And lastly, I claim the
making of propeller blades narrower or tapered towards
their outside extremities in contradistinction to the form
hitherto adopted of increasing the width of that part .
of the blade.”
A mere inspection of the figures placed in juxtaposi-
tion in page 61 and of those given in pp. 65 and 66 is.
uite suflicient to show the dissimilarity, or, as Mr.
?}riﬂiths _expresses ‘it, the ¢ contradistinction” between
his tapering blades and all other blades, and to dis-
pose entirely of his claim to priority; yct he asserts
that the author’s claim to be the first to have pro-
posed the removal of the leading corners of screw-
ropeller blades, is not due to the author, because he,
K/Ir. Griffiths, had previously proposed that removal
in the specification of his patent of 1849. That isa
truth, but not the whole truth. Mr. Griffiths is bound
by the specifications and drawings on which his patent
was obtained to remove doth corners of the Admiralty
blade as a normal, so to reducoe his blade to a tapering
form, in contradistinction, as he declares in the -
fication of his patent, to the form ofall other propellers;
 and thus clearly resolves his invention of tapering
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blades into a class distinct and diametrically opposed to
all others. He cannot, therefore, restore either corner
without invalidating his patent and renouncing the
shape of his blades; thus reversing all the principles
upon which his patent of 1849 proceeds, by converting
the tapering blades, whose driving surfaces are nearcst
the centre, into expanding blades, whose driving sur-
faces are nearest the periphery. .

The propeller proposed by the author is not alto-

ther of a new shape ; it was designed by him as an
improvement on the Admiralty blade. Mr. Griffiths’s
tapering blade, dircctly the reverse of the Admiralty
blade, was designed to condemn entirely all blades ex-
ﬁ:ﬁiing outwards, and supplant them by his tapering

es.

But Mr. Griffiths will not be permitted to travel out
of the letter, spirit, principle, and essence of his patent
tapering propeller, to set up a claim of priority in the
form of the author’s propeller, constructed on the prin-
ciple which Mr. Griffiths abjures and abandons, and
he must be held in any diudg'ment on this case to the

rinciples and form so distinctly declared in the speci-
cation of his patent.

The author has no wish to deprive Mr. Griffiths of
any credit that may be fairly his due, or to debar him
of any profit that may accrue to him as a royalty for
the use of his patent tapering blades, sct in a globe
in the centre of the screw.

It will be.a very unimportant episode in the author’s
life whether he was or was not the inventor of the im-

rovement in the formation of screw-propellers, which

r. Griffiths appears to covet; and if the author had
no other object in view than to contend with Mr.
Griffiths on this miserable affair, he would not have
troubled himself or his readers with this digression

ing patent rights, leaving that question to the
m::t of the reader. The author has no patent
right to defend. He divested himself of all interest in
his provisional patent by letting it drop. He has no
sordid ends to answer. He desires no reward, spurns
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all profit, and he sceks only the credit of labouring
gratuitously for the bencfit of the service and the
country. .

But it is of grcat importance to the author that he

should effectually rebut the serious imputations con-
tariined in Mr.](}riﬁilt].hs’as1 letter to t]he ‘l;lditor of the
‘Times,’ in reply to the cditorial article which appeared
in that’joum.Yof the 27th Angust, 1859.! P :

V « To the Editor of the ¢ Times.'

¢ Sir,—DBcing absent from town, I did not see the article on ¢ Screw-Pro-
pellers and their Improvement’ in the * Times® of the 27th inst. until to-
day ; and should not trouble you with this lettcr, had it not been with the
view of keeping the public from being misled as to-the facts connected with
the alloged improvements of the screw-projicller by Sir Howard Douglas.

* In 1849 I patentod my first improvements in screw-propellers, which con-
sisted in enlarging the centre boss and tapering of the blades towards the ex-
tremities, in contradistinction to the mmmmviomly adopted, the cdges and
corners being curved in the form claimed by Sir Howand glns,

“ In 1852 & scrics of experiments were mado on Her Majesty’s yacht ¢ Fairy,®
with the view of ascertaining the best proportion the blade should be. This
screw has been in usc on Her Majesty’s yacht to the present time, and was
made with the leading edge in a curved form, as specified in 8ir Howard
Douglas’s provisional patent of so recent a date as last year: he is thus, it
will be scen, so liberal of other people’s property as to offer to the Admiralty
this invention for the benefit of the country, whercas tho Admiralty have
already adopted my invention extensively in ler Majesty's navy. I trust
you will insert this letter, in djustioc alike to mysclf and the public, ss you
can have no intorest in misleading them ; and it may be the means of saving
much litization to those intercsted in the employment of the screw-propeller.
No doubt great credit is due to Sir Howard Douglas for his devotion to thoss

rofessional subjects with which he is supposed to be so thoroughly conversant ;
ut, if I might presume to offer a suzgestion to the worthy General, it would
bo to familiarisc himself with what has been done by others, and also to avoid
being misled by interested patent-agents and injudicious friends.
“ I am, Sir, your most obedient Servant,

. “ Roor. GmarrrTHs,
¢ 69, Mornington Road, Reyent’s Park,
“ dug. 80, 1859.” :

In the course of some remarks made by the Editor of the ¢ Mechanice’
Mamazine’ at tho time, on the appearance of the foregoing letter in the leading
journal, the following obscrvations were made, in addition to a sovere censuro
of the animus displayed by Mr. Griffiths :—

“On tho 27th of August an olaborate article appeared in the ¢ Times® in
commendation of Sir Howard Donglas's improvcments in tho screw-propeller,
the greater portion of which article was quoted in our columns. Threo days
afterwards, Mr. Griffiths replicd in the lctter of which we complain. Had his
remarks been confined to the fact that, in the retrospect of the progress of
sorow-propulsion taken by the ¢ Times,” no mention had becn made of his
improvements, we should, of course, have nothing to n{ azainst them: nor
should we, indced, had ho further stated that in his propellers the Llades were
of a form somewhat roesembling that recommended by Sir Howard. But wha
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The author refrains from making any comment on
the animus and the style in which that letter is written
—these speak coarsely for themselves; but the author
would earnestly appeal to the reader whether in either
of Mr. Griﬁt‘vu’s patents anything can be found to
prove the priority he claims to the invention of a

ller of the form proposed by the author, as shown

an fig. 4, p. 61.

Tge Atrmiralty do not appear to consider that they
are adopting Mr. Griffiths’ spatents, or either of them,
when using the form of screw-propeller blade with the
leading corners removed. On the contrary, they con-
sider %hat they are only working according to Mr.
Griffiths’s patent when using his tapering propeller-
blades attached to a globe or sphere at the centre of
the screw, the blades tapering outwards towards the
periphery; and strictly to this must Mr. Griffiths’s
patent rights be limited.

75. The form of screw invented by the author, in
which the leading corners are removed, and the leadin
edges made convex, as shown in p. 61, has been ad-
mitted by engineers of great experience to have many
advantages over those which have hitherto been em-
ployed, not only in diminishing the concussions at the

3 ths has the boldness to claim, under his patont of 1849, iscly
what Sir Howard has proposed, and further menaces Sir Howard with litiga-
tion if he venturces to procecd with his plans, it becomes necessary for usto -
inform the public that Mr. Griffiths is going beyond his legitimate bounds.

“ Mr. Gnffiths’s propeller, and his patcnts also, are of course familiar to
us: bat, in order that we might speak with perfect confidence upon the sub-
Joct, we have taken tho pains to refer to the specifications of his patents; and
‘we now sy, in all coafi that thoso patents give him no right whatever
%o interfere with Sir Howard’s modification of tho Admiralty screw. If he
thinks do, be is mistaken ; and his threat of legal procecdings amounts to
nothing. t even if Mr. Griffiths were justified, in a legal acnse, in thus
threatening ’lﬁ:ﬂ Genenal, one would have thought that the distinct
‘nawv.l M:t?;l; ;—c&.ﬁn eflect that %rl&owud would stedfastly refuso

terest in matter—wou ve saved 30 valuable and
am officer from Mr, Griffiths’s menace. . . . . teed

“ But Mr. Griffiths’s want of candour, which few readers oaly will detect, is
even wores than his want of taste, which gvery one must observe ; for
8ir Howard might have read Mr. Griffithe’s specifcation over and over ali the
sest of his days, and mever have found ocoasion to alter or extend his own
published views upoa the sorew in the slightest degree.”
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stern of the ship, but also in giving at the same time
an increase of speed, and they stron%ly recommended
that a series of trials with this and other screws should
be made in the different circumstances which arise from
the varied actions of wind and water.

In May, 1859, a series of screw trials, considered the
most important that had taken place since the intro-
duction of screw-propulsion to ships of war, were
made, to test the relative merits and efficiency of the
Admiralty common fan-shaped screw and Griffiths's
tapering-bladed screw, patented by him in 1849. The
blades of the Admiralty screw consist of a sixth part of
the whole screw or helix; the blades of the Griffiths
propeller are made tapering towards the periphery of
the circle they describe (fig. 4a, page 61), the centre
having a sphere whose diameter is one-third that of the
screw. Thus the driving surface of the Admiralty
screw lies at the extreme ends of the blades, whereas in
the Griffiths screw—constructed as he specifies in his
patent of 1849, in direct contradistinction to the Ad-
miralty blade which increases towards the periphery—
the driving surface lies at the centre nearest to the
sphere. Tie first trial with the Admiralty screw was
with a diameter of18 ft. on board H.M.S. ¢ Doris,” when
a speed of 11.823 knots was obtained. The second
trial was with an Admiralty blade with a diameter in-
creased to 20 ft., when the speed was 11.826 knots,
with considerable vibration, the helm 1} spoke a-port.
On the third trial the leading corners of each blade
were removed as proposed by the author, and in this
form the common screw so altered attained its greatest
speed, giving a result of 12.048 knots, with the helm
holding exactly amidship, and the vibration much less
than in the previous trials with the full Admiral
blades. On the fourth trial both the corners of eac
blade were removed, when, with a greater number
of revolutions, less speed, viz. 12.012, was obtained
than with the blade from which the leading corners

only were removed, as progosed by the author; but
theyhclm had to be kept fully halfya turn tozport to
22
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keep the ship in her course. In the last trial the
“aflt,er" corners of the blades were removed, but the
screw, in all other respects retaining its original form,
gave a result of only 11.816 knots, with nearly a
straight helm. The first trial with the Griftiths

- . tapering-bladed propeller of 29 ft. diameter, and 32 ft.

. pitch, gave 11.981 knots, being less specd than with
the propeller from which the leading corners had been
removed. The second trial, with a 26 ft. 5 in. pitch,
gave 12.266 knots, with the helm 2} spokes a-port.
The third trial, with a medium pitch, gave 12.158
knots, with less vibration than on the former trials of
the Griffiths screw made, on board the ¢ Conflict’ and
¢ Fairy,” with the helm 2} spokes a-port. The Report
on to say that scveral important features con-
nected with screw-propulsion have been proved by
these trials, which entirely confirm the author’s pre-
vious obeervations as to the neccssity of removing
the leading corners of the Admiralty propellers.

The results of theso important experiments are tabu-
lated in the annexed abstract, in which the screws
tried are arranged in the order of merit.

Inspecting this table the reader will sce that the
Griffiths screws are specifically named as forming a dis-
tinct class, contradistinguished in shape, as declared by
Mr. Griffiths himself in the a'I)cciﬁmtion of his patent,
from all other propellers. This classification of the
Griffiths taPerin;f propeller, distinct from that of the
Admiralty in all its forms, in an official document,
proves that the Griffiths propeller was considered by
the Admiralty as belonging to a distinct category, and
#0 it is considered by all engineers, and specified ac-
cordingly in all the trials wia “Grifiths's patent screw
with tapering blades.” o

The author, not having access to the Reports made
of these trials until some time afier they took place,
applied to his friend Admiral Bowles for any in-
formation he might have it .in his power to com-
municate on that subject, and reccived in reply a
letter, of which the following is a copy, which Captain
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Gordon, the Superintendent of Steam Experiments,
addressed to the Admiral, in returning to him the
note in which the author had requested information
as to the results of those experiments:—*“I cannot
return Sir Howard Douglas’s note, without remarking
how very gratifying it must be to that talented officer
to obeerve by the experiments lately tried on board the
¢ Doris’ how correct his views were as to the neces-
:itﬁ of removing the leading corners of the Screw-Pro-
peller, by which the steerage of the ship is much im-
proved, and the vibration diminished.”

In the trials made at Spithead on board the ¢ Doris’
steam frigate, in April, May, and June, 1859, with
blades from which the leading corners had been re-
moved, the number of revolutions per minute was in-
creased from 48.25 to 51.833, and the speed increased
from 11.826 to 12.012 knots per hour. In all these
cases the diameter and pitch of the screw were the .
same, and the wind steady on the bow of the vessel.

It appears therefore, conclusively, that when the
leading corners of a screw are removed the number of
revolutions is increased ; that removing the after
corner only, the leading corner remaining, causes the
speed to diminish; that removing both forward and
after corners (which may be said to be Griffiths’s
propeller without the sphere at the centre) increascs
somewhat the speed; but when the leading corner
only is removed the increase of speed is the greatest.
It follows, therefore, that the most advantageous form
of a screw-propeller, with respect to the speed of the
vessel, is that in which the leading corners only of the
blades are removed, as proposed by the author.

The following circumstances which appecared in these
trials will be found interesting :—When the diameter
of the common screw was increased from 18 ft. to
20.1 ft. the speed was increased from 11.823 to 11.826
knots mmbut the number of revolutions of the
screw dimini from 52.26 to 48.25 per minute ; the

ﬁm diameter produced, however, greater vibra-
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It is remarkable that increasing the diameter of the
screw by 2 ft. caused very little increase in the speed
of the vesscl, and far less than was caused by cutting
off the forward angles of the blades. Diminishing the
gitch of a screw increases the speed in a much higher

egreo than increasi&g the diameter.

With respect to Mr. Griffiths’s screw, it was found
from these experiments that a diminution of the pitch
from 32.2 ft. to 27 ft. caused an increase in the number
of revolutions of the screw from 49.833 to 58.25 per
minute, and an increase of speed from 11.981 knots to
12.266 knots per hour; but the wind was on the bow
in the last case, and a-head in the other, and this may
in some measure have retarded the vessel.

The Griffiths screw derives some advantages from the
sphere at the centre of motion, as it permits less power
to be applied in order to produce a given speed ; in an
experimental trial with the sphere, a horse-power equal
to 2825.6 gave a speed expressed by 12 knots per hour,
while without the sphere, a horse-power expressed by
2920.32 gave only an equal speed. :

Experiments were made with the ¢ Bacchante ’ (5112
screw frigate at the measured mile at Spithead wit
the Admiralty screw in its original form, and subse-
quently with blades from which the leading corners
had been removed, as proposed by the author; when,
on an avera&e of six runs, a slight increase of speed
was obtained, and a considerable decrease of vibration,
which was most satisfactorily indicated by the far less
vibration of the iron-plated flooring of the stoke-hole.
At the conclusion of the experiments the ship’s helm
was put hard-a-starboard, when she described a com-
plete circle under full steam-power in 6 minutes.

The author knew that a screw-propelled ship, if left
uncontrolled by the helm, would describe circles in cer-
tain times with the steam-power constant; that, conse-
quently, the resultant of the action of the screw was not

erpendicular to the plane in which it revolves; and
that therefore there must be some imperfection in the
construction of the blades, the resultant of which caused
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the vessel to swerve from her right course in the direc-
tion to which the screw revolves, to counteract which
a port-helm is required. After maturely considering
this case, in a very laborious investigation of the naturo
of the whole action of the screw, the author came to the
conclusion that the leading corners of screw-propellers
which had theretofore been considered the most eftective
rtion of the driving surface, were, on the contrary,
urtful to speed, productive of vibration, and_preju-
dicial to steerage, and should be removed accordingly ;
and these, three great objects, intimately connected
with each other, have been obtained, as shown in the
riments herein described.
January, 1860, trials were made with the
¢ Ariadne,’ screw, 26-gun frigate, Captain E. W,
Vansittart, to test the speed with propellers of various
forms. With the common Admiralty screw, the blades
attached to the boss on the principle of adjusting the
itch, a speed, of 13.078 knots was obtained. With
Elades from which the leading corners had been re-
moved, an increase of speed of nearly a knot per hour
was obtained ; the vibration less than in any ship of
the same power, and the trial as a whole was con-
sidered most satisfactory. :
It appears from all the preceding experiments that
an increase of speed was obtained with propellers of
the form recommendcd by the author. Advantageous
as this is in any degree, that was not the author's
main object in recommending the removal of leading
.corners; his objects were of greater importance, viz. to
diminish vibration and improve the steerage of the ship.
The trials of the 12th January with H.M.S. ¢ Ariadne’
were first made with the Admiralty screw as originally
oonstructed. On this occasion the steam was main-
. tained at 20 Ibs. pressure; the engines made on an
average of 6 runs, 59.16 revolutions per mmute, and
the speed of the vessel 12.65 knots per hour.
The trial of the 23rd Feb., 1859, was made with
propeller-blades having their leading corners removed;
the steam was maintained at 20} lbs, pressure, the
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mean number of revolutions per minute 61.6, the speed
of the vessel 13.087 knots {)er hour. The power
exerted by the engine in the last trial was 325 horses
more than in the former trial; the speed was consequent1y
increased necarly a }-knot, an increase of ve ]
nearly but not quite that which is due to the in
power exerted. It must also be observed that the
¢ Ariadne,” having been originally built for engim <8
of greater power, the screw aperture was 1 ft. la T
fore and aft than in any of the other vessels fitted w1 #b
engines of the same power, which was much in favo=siT
of less agitation. In the last trial with the blades fro- = °
which the leading corners had been removed, it wﬂ‘;
agrecd by all the enginecrs present that the shaking &=
the stern by the action of the propeller was still moxr—*®
reduced—in fact that there was no agitation perceptiblee=>
Since the preceding trials were made, screws of thn @=
form recommended by the author have been applied t<—2
a considerable number of ships of the line, frigates, an BB
vessels of other classes. The experiments with the
¢Orlando’ demand special notice. When under steamz
the shake of the ¢Orlando’ was so great, especially
in her extremitics, that her top-gallant masts and
bowsprit vibrated excessively. In steering, the frigate
had a considerable tendency to port. The ¢ Mersey’
on her first trial had the same tendency; and the
‘Doris’ on her trial carricd her helm 24 spokes to
port; but with the blades from which the leading
corners had been removed, as originally proposed by
the author, the vibration was greatly reduced, speed
increased, and the vessels enabled to carry a straight
helm nearly.
Now that screw-propulsion has been gencrally intro-
duced to ships and vesscls of all rates and classes in
the British Navy, the damage done to the sterns of
ships by the consequent vibration is of scrious conse-
quence. On testing the engines of the ¢ Duncan,’ 101,
at moorings in the basin at Portsmouth (June 1860),
it was discovered that the vibration was so great as to
cause her thrust-chocks to move upwards of an inch,
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and the oakum to spew out in the wake of hér rudder-
¥ost This is the only instance in which it has been

ound imperative to repair the rudder-post and
strengthen a new ship previous to trying her speed in
the smooth waters of Stokes Bay. Anything that can
in the least conduce to lessen or prevent these shocks
is a matter of the first im‘portance.

The experiments referred to in the preceding
articles, which show that vibration is considerably
diminished and the steerage of the ship improved by
removing the leading corners of the Admiralty pro-
pellers, are far from proving the full value of the
author’s invention, the leading corners of the blades
having been simply cut off by a right line, thus creating
two new corners (figs. 4d and 4 ¢) instead of being

- . Fig.4d Fig. 4e.

J/

rounded off as shown in fig. 4, p. 61. The advantages
obtained by the blades from which the leading corners
have been cut off by right lines, asshown in figs. 4 d and
4 ¢, prove that this alteration of the form of the blade
is in the right direction ; and that if carried out to'its
legitimate extent, in the manner proposed by the author,
by rounding off the two corners created by cutting the
leading corner off, vibration would be rendered in

every case imperceptible, steerage improved, and speed
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somewhat increased. Experiments should therefore be
instituted, to test this form of screw against any other,
and particularly against the Griffiths patent tapering
blades; when, there is every reason to believe, from a
close examination of all the circumstances stated in the
various whillnl;:l of the ¢ Afbmact of Trials, t‘l.mt ev;g’xlst
a very sma vantage, if* any, in t of 8 is
obtaizad by the Griﬂ%ths tapgring\lm scregv, con-
siderable aXvantage in steerage is gained by a blade of
the form proposed by the author—the ship having
carried a straight helm when that blade was used.

The author hopes that the insertion of these very
interesting experiments in screw-propulsion, which he
has introduced to rebut Mr. GriﬂitEs’s claim to priority,
may be considered by the reader some compensation
for the introduction of this extended discussion of the
question into the Second Edition of this work.

76. The screw is, in general, less exposed than a
wheel to injury from objects floating in the water; yet
in a crowded anchorage it is liable to become entangled
with warps, nets, and the like; and any expedient by
which the screw might be guarded from being so en-
tangled and disabled, would obviously be of vast
importance to the efficiency of a steam-ship.

zl)g. The instances of screws getting foul by ropes,
nets, &c., wound up tightly on their bosses are too
numerous to admit of notice in detail. The screw of
the ¢ Exmouth’ ship of the line was fouled by her
own sheet-cable, in endcavouring to haul herself off a
shoal, for which she had laid out an anchor; the cable
was wound up so tightly that there was very great
difficulty and much delay in clearing the screw.

The screw steam-ship ¢Melbourne,” formerly the
¢ Greenock,’ on her voyage to Australia in 1852, was
taken in a gale of wind, by which she was partially
dismasted ; her screw was fouled and disabled by the
wreck of her own rigging; and being thus deprived
of both powers of motion, sails and screw, she lay like
a log on the sea, and put into Plymouth for repair.

hen the ¢ Tribune’ was docked at Sheernees on
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the 10th June, 1853, it was found that 11 fathoms of
3}-inch rope had been wound up on the boss of her
screw in such a manner as must have disabled the
machine if the rope had been much longer. Before the
‘Rattler’ set out on her trial trip with the ¢ Alecto,’
Art. 51, it was found that a 7-inch hawser had been
closely wound, together with some fishing-nets, about
her screw, and it was several hours before a complete
* clearance could be effected. And numerous cases occur
in which the screw-propellers of ships were discovered,
when the ships were docked, to have wound up on
their screws, ropes, fragments of nets or sails, lead
. and log-lines '
' 78. %’he entanglements of screws in the open sea
occur rarely, compared with the foulings which take
place in rivers, harbours, and roadstcads; but when
" steam-ships, in line akead, are in action, the risk of, and
the detriment arising from, their screws getting fouled
by the rigging shot away, are very great; the wreck
getting into the wake of the ships, or, passing these,
oating into the course of those astern of them. On
this account, any mcans by which the unimpaired
action of screw-propellers may be insured is a matter
of very high importance.

79. If there were no probability of a screw-propeller
being disabled in action, and consequently no necessity
for being prepared to resort to the sail, a great deal of
the running rigging might be removed, the topgallant
and royal yards, all the topgallant studdingsail and
royal gearing sent down from the tops, and even the
topgnlﬁ:t masts might be struck, in order to lessen the
chance of rigging shot away, falling from aloft, and
getting adrift in the sea ; thereby fouling the screw, and
rendering the vessel with all her armament immovable
except by the sail.

80. After bestowing the most serious consideration on
the subject of a fouled screw,and on the variousexpedients
zwhich it has been attempted to remedy this great evil,

author has arrived at the conclusion, that the clearing
of a screw can only be effected by some contrivance that
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may enable screw-propellers to clear themselves of any
ropes or other floating wrecks of rigging which may
hitch upon a blade in its rotation, and which being
drawn down to the root of the blade would be wound
up on the boss so tightly as ultimately to disable tho
propeller, or decrange the driving machinery, if the
engine were not immediately stopped. For clearing the
screw the author proposes to employ strong and sha
steel knife-cdges firmly fixed to the metal trunk in whic
the screw works, and close to both edges of the blade,
in such a manner that any rope that may have hitched
on the boss would be acted
upon, during the revolution
of the screw, as a body re-
" volving in a turning-lathe is
acted upon by achisel. Thus
revolving with a force de-
rived from the power of
the engine, the rope must bo
drawn into and along the
knife-cdges, causing these to
cxertadrawing cut, sufficient
to scver any rope, whatever
be its thickness, and so clear
the screw at once of any such
cntanglement as those shown in the figure annexed.
Should the force with which the rope so hitched is
drawn under the knife-edges appear to create an injuri-
ous strain on the square end of the propelling-shaft, the
object may be accomplished by means of circular fixed
- cutters acting in a direction parallel to the shaft; the
cylindrical parts of the boss, between the blades of the
screw, being brought under the cutters as the screw
revolves. Tho corrosive effects of salt-water on the
cutters might be obviated by cleaning the edges, tho
screw being, for this purpose, temporarily rcmoved.
* Before ie quits this subject, the author would
suggest that a screw-propeller might be examined at
any time, either at anchor or under way in a smooth
sea, by sending an experienced diver in the diving-dress




82 NAVAL WARFARE WITH STEAM. Skcr. I.

down the well on a step-ladder, to the boss; the blades
of the screw being laid horizontally, the man, furnished
. with a knife, might cut the bight which had hitched
round a blade, on the boss; and taking with him from
the deck a line, he might fasten it to either of the loose
ends of the rope that had been wound up; then ascend-
ing to the deck, the screw being turneg in the reverse
direction, the rope that had been wound up would be
wound off: for this an experienced diver, air-pump,
and diving-dress should be provided in every screw-
ship. In this manner the evil of a fouled screw may be
removed.

The importance of having on board of at least one
of the ships in a fleet of screw-steamers, a diver, with
the necessary apparatus, for the purpose of descending
to the axle of a screw, in the event af any accident
occurring to that part of the machinery, is evident from
@ circumstance which took place in July, 1854, when a
fleet of British men-of-war was lying in Calais Roads,
" baving on board 10,000 French troops, who afterwards

assisted at the taking of Bomarsuns. Shortly before
the time appointed for raising the anchors, it was found
that the screw of the flag-ship, the ¢ Hannibal, had
become deranged, and would not work. On this
occasion a helmet-diver from the works at Dover was
sent across the Straits: this man, by means of a ro
ladder, went down the ¢runk, and in about three hours
succeeded in re-establishing the screw; and the troops
were thus enabled to start at the time appointed. The
accident arose from the screw getting foul in the
vertical guides, so that it would neither fift nor lower ;
and was caused from the vessel touching the sill when
she left the dock in which she was repaired, and which
wrung or twisted the metal guides in which the screw
worked. If the injury had not been thus repaired,
the ¢ Hannibal° must have returncd to port, nngagone
into dock. :

The screw of the ¢Blenheim’ also, while that ship
was in the Baltic, became fouled by one of the hawsers,
and entirely disabled ; and on this occasion a trained
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diver, sent down from the deck, produced an effectual
clearance.*

The screw steam-ship ‘James Watt,’ 91, Captain E.
Coddy was not long since detained at Devonport on
account of her propeller having got foul of a ship’s
moorings, which were broken, and twisted several
times round it. Divers were employed all night in
clearing the chains; and the ship, after discharging
her powder, went into dock. Had the screw been
equipped. with a cutter, as proposed above, Art. 80,
the hawser might have been clipped before the mooring-
chain was drawn in. The ship became anchored by
,the stern, and, had the wind come on to blow hard
during the night, the stern-frame of the ship must have
sustained great injury. An iron net-work might have
protected the screw without impeding the ship’s way.

The loss of the ¢Prince’ at the entrance of the
harbour of Balaklava, during the war in the Crimea,
and the more recent loss (Aug. 26, 1859) of the
‘Royal Charter’ on our own coast, are known to
have been caused by the screws of those ships becomin
entangled among the spars and rigging, which h
been cut away during the storms in which the ships
were wrecked.

81. The author’s object in what he has stated has
been chiefly to engage the mechanical genius of English
artists to apply 1tself to the means of preventing the
shake produced by the screw, and of enabling the latter
to clear itself of the obstructions to which it is Liable ;-
and it would afford him the greatest possible satisfac-
tion, to find that the methods by which he proposes to
gain these ends are superseded by some more effectual
expedient than he has been able to discover. British
mechanical skill has taken the lead, which it should

* The author has recontly learned that, on board the ¢ Excellent,’ scamen
aro now regularly trained to act as divers; these, when duly qualified, receive
additional pay, and are provided with the necessary drems and apparatus.
This circumstance, for which great credit is due to the naval administration of
the country, was unknown to the author till after the presetit sheot was in type.
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ever retain, in working out the problem of the applica-
tion of steam to the propulsion of ships of war, and
carricd the machinery to- the highest chree of per-
fection which, in the present state of science and art,
the case admits of; but it must not be concluded that
the problem is so satisfactorily solved as not to admit
of further improvement, though it is not at present
to show how this is to be effected.

82. The impediments created in consequence of the
screws of steamers becoming fouled by floating mate-
rials suggest that, for the defence of a scaport or
roadstead, it would be advantageous to dispose across
the direction in which an enemy’s flect would approach,
a number of nets, ropes, or other obstacles, and which,
being unseen and easily removed, would be far pre-
ferable to booms formed of iron chains. These might
be attached to strong hawsers, which, by mecans of
buoys, might be made to float near the surface of the
water ; and if connccted by anchors at intervals with
the bed of the sea, screw-steamers in advaucing, would
infallibly, by the entanglement of their screws, if un-
provided with a cutting apparatus, find themsclves
anchored by the stern, and tbus detained under the fire
of the batterics on the coast.

Some such impediments are said to have been placed
by the Russians during the late war (1855) across the
narrow and shallow channcls leading to the harbour of
Cronstadt; and they would have presented insuperablo
obstacles to the British ships in their approach to that
fortress.

83. The sterns of all ships aro still their weakest parts,
notwithstanding the great improvements made in naval
construction of late li'cm's, by abolishing the wing tran-
soms upon which the stern-frame was built, and sub-
stituting, as in the construction of the bows, timbers
risin m the keel, thus uniting the whole body of
the ship in an entire frame; yet the overhanging stern
not being water-borne, in consequence of the fine run
helow, this part of every ship is rendered weaker than
the bows; and the aperture made in the dead wood,
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together with the openings called the well, extending
from the head of that aperture through all the decks
above, weakens farther the part already much defi-
cient in strength. Hence the violent shocks occasioned
by the rotations of a heavy screw-propeller, i
in quick succession, strain the stern to a d which,
in a short time, endangers the stability of the whole
fabric. When the blades of screws are not constructed
80 that their edges may be turned in fore and aft
itions on the occasion of the steam-vessel having to
propelled by wind in her sails, it becomes n
to raise the screw quite out of the water. In the
generality of the stcam-vessels recently constructed, the
upper deck is s0o low that the screw with its frame,

Fig. 6.

when hoisted up, projects considerably above it; thus

rendering it necessary to carry a trunk, or enclosure,

quite up to that deck. The steerage of the ship is

greatly impeded by the intervention® of the trunk,
|
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which renders it impossible to use a long tiller, and

rmits only the substitution of two short arms of a

ver, called a yoke, which works within the small
space between the trunk and the stern.

Figures 6 and 6 a represent the steering-apparatus of
a screw steam-ship of 91 guns. @, fig. 64, 18 the head
of the rudder, of which the upper and smaller part H,
called the Norman head, is a strong iron column (with
a hole for the reception of the tiller or yoke, IK, at
the upper part) which ships into a square mortice in
the rudder-head at @, strengthened by strong iron
bands, as shown in fig. 6a. The rudder is acted upon
by means of a yoke, A B C fig. 6 (IK, fig. 6a), on the
main deck, and by a similar yoke EF, on the lower
deck, by either of which the ship may be steered.
Each yoke consists of two arms, straight or curved,
which are worked by tackles made fast to, and rove
. through a stern-beam, and can be moved through an
angle of 36° in either direction. When additional
power on the helm is required, it is obtained by means
of relieving-tackles, counsisting of double blocks, one of
which is attached to each arm of the yoke, and the
other to the side of the ship.- The lower yoke E F
works underneath and close to the beams of the main
deck P Q (fig. 6a), and the upper yoke I K close under
the beams of the quarter-deck Kf N}:‘

The arms of the yoke being short, compared with
the length of an ordinary tiller, it has been'found ne-
cessary, in order to obtain sufficient power to turn the
rudder, to have a multiplying purchase, consisting of
a system of pulleys near the end of each arm of the
yoke, and also in & main beam in its rear; the rope, -
or rather the chain (for a rope, though made of pre-
pered hide, is soon worn through), is made fast to the
yoke, and round a sheave in the beam behind ;
then round one in the arm of the yoke; and, after

passing about a second sheave in the beam, it is carried

¢ In three-decked ships, the lower is under the beams of the middle
“.ﬂ&onmyohnuwhmd&onmw.
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to the barrel of the steering-wheel on the quarter-deck,
In conse%uence of the complexity of this apparatus s
considerable revolving motion of the steering-wheel is
necessary in order to produce even a small movement
of the rudder; and there is, therefore, a want of prompt-
tude in the corrective power of the helm, when moved
by the {oke, which is not experienced when a ship is
steered by a simple tiller in the ordinary way.

Various other modes of steering have been tried with
the yoke and with a short tiller, as I K, fig. 6 a, fixed
in front, or in the rear of thec Norman head, but no
satisfactory result has yet been obtained from them.

84. An ingenious apparatus has lately been devised
by Admiral Martin, and applied experimentally to the
¢ Termagant.” This consists in affixing a Norman
head, capable of turning on a vertical axis, between the
ship’s counter and the under side of a lower-deck
in a position which allows a tiller to work between the
trunk and one side of the ship. This Norman head, is
connccted with the rudder-head by means of a system
of iron bars, turning on joints so as to preserve always
the form of a parallelogram ; and thus the motion given
to the Norman head by mecans of its tiller, commu-
nicates a corresponding motion to the rudder. Theo-
retically there is no diminution of power caused by the
use of this apparatus, but a very great loss of it is
sustained on account of the friction at its six turnin

oints ; and, from the extent of exposed surface, it wi

e very liable to injur{: a shot striking any part of it
would render the whole quite useless. The apraratus
is, moreover, capable of being applied only to frigates
and similar vessels, as in large ships the machinery
must be in a cabin, or it would occupy the place of one,
in which case it would be highly objectionable.

Such complicated expedients to compensate, by the
multiplicity of gearing, for the defects occasioned b
the absence of the long tiller, do but increase the evils
complained of, and are evidences of the necessity of
reverting to the use of that simple agent.

The great force of torsion exerted on the stem of the

F2
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rudder by the yoke on the lower deck, by the short
tiller in the Nzrman head, and sometimes by both
acting to‘fetber, wrings the stem to such a degree that
many rudders have been ehtircly destroyed by it, and
it has been found necessary to provide agamst this
evil by giving additional strength to the rudder-heads
in all screw line-of-battle ships recently constructed.

Besides this injury to the rudder arising from the
employment of the yoke, a great difficulty is felt in
steering with it when it is required to rut the helm
bard-over quickly, the ship going at full speed; and
the t &)roe which it is necessary to apply to the
wheeﬁ order to give motion to the rudder, particu-
larly when the latter is acted upon by sudden and
vioznt impulses from the striking of waves against it,
is also the cause that the steering of screw-steamers,
baving trunks, is far less steady than that of ships
whoee helms are managed by the ordinary tiller.

The author has no personal experience in the art of
steering a stcam-ship E; the yoke, but he is enabled to
judge accurately on the subject by information obtained

flag-officers who have 1nspected, captains who have

commanded, ahd officers who have served on board
screw-steamers, as well as from experienced quarter-
masters who have performed the mechanical opera-
tion of steering such ships: all these admit that the
trunk, from the space it occupies—not less than 243
cubic feet on each deck—has rendered it necessary to
resort to that disadvantageous means of giving motion
to the rudder; but, believing it to be unavoidable, they
accept it as a necessary evil. But is it necessary?
Why should a structure so detrimental to the steerin
power of the ship, and so obstructive to the gene
rervice of the d be suffered permanently to remain,
fince its use is only occasionally required ? Apertures
;t;t bl‘:oi;.t:?le in :;_ll thl? decks to a.c‘l_mit of the screw

g up for the purpose of repairing it, or
of replacing it by anotheg. In the la{?er cfse, the
rpare propgler screw) is brought out of the sto
bed in the hold, and transported aft on a suitable
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sledge. The tackle by which the screw is hoisted
consists of a double system of pulleys suspended from
a strong timber (chock) spanning the aperture in the
upper deck : each fall is made fast at one end to an
immovable object; passing then over a friction-pull
in the chock, 1t is led under a pulley fixed to the metal
frame which carries the screw, and is passed from thence
over another friction-pulley in the chock to the barrel
of the capstan: by heaving on this the metal frame,
with the screw, is raised through the trunk to the upper
deck. . When the screw is damaged and requires to be
replaced or repaired, shears are erected of sufficient
altitude to hoist the screw entirely clear of the aper-
ture; the frame with the screw is then lowered to the
deck, when what is amiss may be repaired, or the
screw may be replaced by a spare one. While this
operation 18 being performed, which is accomplished in
ten or twelve minutes after the ﬁzm'ng is prepared,
the long tiller cannot, of course, be used; tEis
_therefore, be unshipped and triced up to the
and the yoke or short tiller must be applied for the
urpose of stecring the ship till the screw is refixed;
gut it must be unnccessary to enclose the apertures by
permanent bulkheads. Might it not suffice to carry the
trunk up from the top of the aperture in which the screw
works, as high as the lower deck, and no higher? To
revent the surge of the sea, up the permanent trunk,
rom getting into the lower deck, a strong cap of timber
should be made to close the aperture, the chain attached
to the screw being passed through a hole perforated in
the centre of the cover, and kept ready to be
through the apertures in the decks above, when the
operation of hoisting the screw is required. When the
screw is to be hoisted up, temporary stanchions might be
fixed in mortices at the four corners of the rectangular
space (a a fig. 6) to which the boss must be confined in
moving the screw up and down ; and by these stanchions
the edges of the metal frame in which the screw is sct
may, in lowering it, be conducted into the metal ﬁuides
fixed vertically in the permanent trunk below the lower

~
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,80 as to bring it, as before, to the proper place
connecting the ecrew with the propelling-shaft.
suppressing the trunk, the decks would be for .
the movements of a tiller of the ordinary length and
description, which, like the yokes, might be placed
imetg'ately under the beams of the quarmr-dcci and
main deck respectively: the apertures being covered
by shutters, on which guns mi%(:t be placed, the stern
batteries on each deck would be strengthened by the
two guns which the trunk had rendered useless; and
thus spaces of about 700 and 1000 cubic feet,.in two
and three deck ships respectively, would be restored to
the gun and room accommodation, and to the
apartments sﬁ)propriated to the captain and the admiral.

Captain E. Codd, of the ‘James Watt’ steamer,
admits that the long tiller is far superior to the yoke ;
and he obeurves, that on board that ship the yoke
would only be resorted to in the event of the tiller in
the gun-room being shot away: he adds that the trunk
is greatly in the way of working the stern armament,
particularly in the ward-room.

The great advantage of applying screw-propulsion
to ships of war cousists in these being enabled to
execute, with the utmost precision and certainty, the
tactical movements which the new system of naval
warfare will introduce. But that precision in execution
depends entirely upon the accuracy with which the
Dew movin wer is directed by the helm; and so
indispensable is correct steering in the evolutions of
steam-fleets, that the full benefit which steam-propul-
sion is capable of affording cannot be obtained without
it. The reader will see, in the sequel of this work, the
immense importance of steady and correct steering in
the evolutions of steam-fleets; and naval officers, in
practising the new and delicate manomuvres of which
‘the author is about to treat, will find that the most
serious consequences will result from any defect in the

mﬁu by which steam-ships are steered.
steering of a screw steam-ohip of the line, with
all mils furled, should be as if instinct with life, in-

g8
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tuitive, and quick as volition. The more simple and
direct the regulating power of the helm is, the more it’
will conform with the above attributes.

SECTION IL
ON THE TacTics OF NAVAL WARFARE WITH STEANM.

85. TuE tactics of naval warfare under the power of
stcam cannot be advan usly studied except in com-
rison with thosein which the movements of the ships
epend on the action of the wind; and it, therefore,
wifl be necessary to begin by a short description of the
elementary prfnciéxles which have governed the opera-
tions of hostile®flcets in past times, when the man-
euvring powers of the sail alone could be employed
to effect the requisite evolutions. The nature of these
evolutions being explained, it is proposed to enter upon
a description of the means of executing them, and of
the modifications which must be made in the tactics of
naval warfare when ships are moved by the power of
steam. .
~ 86. The science of naval warfare may be classed
under two principal divisions :—the order of movement
in advance or retreat, and the order of battle.

In 1697 Paul Hoste* published his treatise on Naval
Evolutions; and this work, which was reprinted in
1727, is, by all writers on the art, pronounced to be
{.)he ground on which succeeding theories have becn

ased.’

* Father Paul Hoste, n Jesuit, was born at Bresso in 1652, and died Pro-
fessor of Mathematios in the Royal College of Marine, at Toulon, in 17
aged 48, o was Krcscnt in many of tho battles ho describes, having nr%
for many ycars with some of tho most distingnished admirals of France. He
was on the Count do Tourville's ship at the battle of La Hogue in 1692,
and scrved in somo of the sanguinary battles fought between the English
and Dutch flects in the 17th century.

» The principal writers on naval tactics since the time of Paul Hoste are :—
M. Bourde de Villchuit, 1769; M. de Moroques and M. du Pavillon, 1780 ;
Viscomte de Grenier, 1788 ; Clarke of Eldon, 1790 ; Stecl, 1794; Admiral
8ir Charles Ekins, Naval Battles.
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87. With respect to the first of these divisions,
“Paul Hoste enumerates six orders of sailing, which are
as follow :—

1. The line ahead on the starboard or the port
tack; which is also the general order of
battle.

2. The line ahead perpendicular to the wind.

3. On two lines of bearing,* when it is not known
on what tack it will be necessary to engage.

4. In parallel columns or divisions before the wind.

5. In parallel columns oblique to the wind.

6. The order of retreat on two lines ;y' bearing,
making with each other an angle of 135°

88. Paul Hoste afterwards dwells on the deran
aments which may be occasioned by chahges of the wind
occurring during an action, and on the manceuvres by
which thoee changes should be met :—

1. The manner of re-establishing the line of battle
when the wind comes ahead.

2. The manner of Te-establishing the first order of
sailing when the wind comes aft.

3. The manner of re-establishing the second order
of sailing when the wind chan

4. The manner of re-establishing the third and
fourth orders when the wind changes 16

ints, or less than 16 points.

5. TE: manner of re-establishing the fifth order
when the wind changes 4, 6, 8, or 12 points,
and when the wind comes ahead.

6. The manner of re-establishing the order of
retreat when the wind changes 4, 6, 8, 12, or
16 points. :
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To which he adds the manner of changing the order
of battle to the different orders of sailing.

89. In the tactics of sailing ships, the line of battle
is formed by ranging the ships in line ahead, at 6 points
frol? the wind, either on the starboard or the port
tack.*

It has always been assumed, in preparing for an .
attack, that the flect of the enemy is in hne akead close-
hauled, to leeward or to windward; and by taki
measurcs accordingly, with superior nautical skill

ractical scamanship, the officers of the British navy
Eave cstablished and maintained for the country its
/ Fupremacy on the ocean.

90. The intervals between ships in line of battle
are never less than onec cable’s length, or 240 yards,
but they may be at the distance of one and a half or
even two cables’ length. The ships are close-hauled"
to the wind, because in that trim the sails are easily
made to counteract each other, by backing, filling, or
shivering them, and thus the ships are easily kept in
their proper stations. This can, with difficulty, be
accomplished by the process of bracing-by," when ships
are going free, or before the wind.

The line of battle is not formed in a direction per-
pendicular to the wind, because, when ships so ran

.make a tack, there is greater danger of each getting
foul of her follower, in falling off upon the new tack,
than when the ships are hauled to the wind.

The close-bauled lines form the normal condition
upon which line of battle and all orders of sailing in
lines of bearing are formed. In this state the conver-
sion from the line of bearing to the line of battle might
be simply and promptly made, subject to the limitations
imposed by the wind.

91. The attack from the windward upon an

* Theso aro called in naval tactics closo-hauled lines ; but square-rigged
shipe so ranged aro one point of the wind.

® The method called dracing-by consists in turning the yards more or less
obliquely to the wind, in order to dischargo (spill) the wind from the sails, or
to catch it on them, as the occasion may require.
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enemy’s fleet to leeward, is made by running down
directly in line abreast, or obliquely in line of bearing,
each s{ip keeping its antagonist always on the same
point of the compass. The windward fleet may thus,
at any time, form a line parallel to that of the enemy,
and may engage him at any distance; or it may pass
through his line of battle at one or more points, as
Admiral Duncan did in the action off Camperdown,
and as Lord Howe attempted to do on the 1st of June,
1794; or again, the weatherflcet may bear down in
divisions in line ahcad, and, penetrating the cnemy’s
line, en him to leeward, as Lord Nelson did in the
battle off Cape Trafalgar.

The great solicitude which British admirals, in par-
ticular, bave ever shown to gain the weather-gage,
aroese mainly from the option it gave to the oommanggr
of the windward fleet, cither to force the cnemy to a
cloee action, or to compel him to edge away, bear up, -
and ultimately retreat.

92. The advantage of obtaining the weather-gage
is strikingly illustrated in the description of the naval
en nts between the English and Dutch fleets off
the Texel, in 1653 and 1665 (Lediard’s ¢ Naval His-
tory ), and in the action between the French and Dutch
off 8tromboli in 1676 (Charnock, vol. ii., p. 10), and in
many other modern battles. '

Fig. 1.
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In the manmuvres of the British and French fleets
on_the 9th and 11th of A&ril, 1782, Rodney's t
object was to gain the weather-gage, but, being jinp-
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pointed in consequence of the wind—which for some
time after the British fleet iOt sight of the enemy was at
8.E.—shifting to E.S.E.,* he passed to leeward, en

-ing the enemy on the contrary tack; when, tag:lfg
advantage of a wide opening (A), fig. 7, made in the
French line, through the ships astern of the ¢ Ville
do Paris’ having been so much damaged in their sails
and rigging by the fire of the British van (B) as to
be unable to keep their proper distances, he pushed
the ¢ Formidable' (F), fo{)lowed by the ¢Duke’ and
‘ Namur,’ through the gap, doubled upon the French .
rear, and gained a complete victory.

" Nelson's plan of attack for the action at T
was formed on the assumption that he should
the advantage of being to windward, and thus have it
in his power to penctrate the line of the combined
French and Spanish fleets, by which manceuvre he con-
templated engaging the enemy from the leeward, and
Rreventing him from making his cscape. (Clark’s and
facArthur’s ¢ Life of Nelson.”)

v/ 93. In the leceward position of a fleet, the circum-
stances are very different from those which existed in
the case above mentioned. A lee fleet cannot force
into close action, one which is to windward of it; it
might itsolf avoid such action by edging away, keeping
up a distant cannonade on the enemy as he came down ;
but this mancuvre could produce no decisive result,
and the affair might end in a drawn battle, of which we
rcad many instances in naval history. It must be ad-
mitted, however, that in the case of inferior strength, the
lce flect has the advantage of its retreat being open, and
may, accordingly, edge away, or retire before the wind.

A lce flect cannot approach one to windward, each
of them sailing close-hauled in line ahead upon the
same tack; but if the lee fleet sail the fastest, it
may forereach upon the other; and, then tacking, stand

s ¢ Naval Evolutions,” by the author. The fact mentioned in the text is a
striking oxample of the precarious nuture of the conditions under which sail-
ing ships engage in action.
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towards it. A windward fleet, close-hauled, can only
be approached by a lee fleet fetching up, on the con-
trary tack, in line ahead ; or, when having suﬂicientli
forereached on the other, by making the ships tac
simultaneously into line of bearing, parallel to the
enemy, each ship stemming obliquely towards the
enemy, and threatening to pass through the opposite
interval. But in these cases the intervals in the
enemy’s line will be continually varying in their bearing
and in their extent, by the relative celeritics with which
the ships are moving in contrary directions. Hence,
in the attempt to break a line from the leeward, it must
be uncertain which interval can be gained; and the
extent of the interval is, practically speaking, di-
minished, from the obliquity of the line of penetration,
while the leading ship or ships will be exposed to the
broadside batteries of all the ships in the windward
line, which are ahead of that part which it is in-
tended to attack, as those ships pass in succession
athwart the bows of the ships fetching up.

94. To penetrate an enemy’s line from the leeward b
the croes attack, as it is called (Art. 155), is impracti-
cable, if the prescribed distances between the ships aro
accurately kept; and the manner of kecping the proper
distance between two ships is here described II;r the
information of the general reader. The mizen, or main-

il (and topgallantsail, if sct, or both occasionally),
is kept shaking or backed, or more or less filled, if going
upon a wind ; or braced-by if going large, so as either to

eck or increase the ship’s speef The interval from
ship to ship, at the distance directed by signal, is
lated, by obeerving the angle subtended by the
height of the mast-head above the water-line, of each
nearest ship. The angles calculated for the different
distances that may be signalled arc entered in a table;
whence, lznaetting the index of a sextant to the angle
. ndi gh to the distance ordered, it may
ascertained whether the ship is drawing ahead or drop-

pit'ﬁ:stem.
issue of the battle of May 20, 1756, turned en-
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tirely upon an error in the order of sailing, by which

_the ¢ Intrepid,” with the loss of her foremast, drove on the
ship next to that of the Admiral, and obliged the ships
astern to throw all aback; this caused so much delay
that, night coming on, the French fleet bore off, and the
action terminated, to the mortification of the coun:
and the ruin of the admiral (Byng), in a drawn battle:

Instances in which attempts to break an enemy’s
line have ended in failure may be found in the accounts
of the actions under Admiral Keppel in 1778, Lord
Howe in 1794,* Lord St. Vincent in 1797, and Sir
Robert Calder in 1805.

.~ 95. Steam-propulsion entirely annuls all the limi- -
tations and. disabilities imposed by the wind on the
evolutions of fleets, and opens the whole surface of the
occan as a battle-field for the contests of steam fleets.
With this new power it may be presumed that success
will more than ever depend upon the tactical skill and
the quick perception of the chief, together with prompt
and resolute execution on the part of those under his
command.

2 96. A fleet of stcamers would experience, in breaking

* Lord Howe bore down with his whole fleet in line abreast, intending that
every ship should pass through the enemy’s line, and engage his ships to lee-
ward, but the advanco soon became disordered, and the Admiral was obliged
to signal somo shipe to make more, and others less sail. The ‘Qucen Char-
lotte,” followed by the ¢ Bellerophon® and ¢ Leviathan,’ unsupported
through the French line astern of ¢ L'Fole,’ and were with difliculty rescued
from their perilous position ; the rewainder hauled their wind and opened
fire, some at short, and others at long and scarcely cffectual, distances. The
¢ Brunswick,’ sccond ship to that of the Admiral, tried to cut through the line
astern of the ¢ Jacobin,’ the sccond to the French Admiral ; but the * Jacobin’
ranged ahead, closcly followed by the ¢ Achille,’ so as not to leave sufficient
space to pass through. The ¢ Brunswick,’ thercupon, ‘{mhcd for another open-
ing between the ¢ Achille’ and the ¢ Vengeur,” but the latter frustrated that
design by shooting ahead and closing the interval. The ¢ Brunswick ® per- *
sisting, ran foul of the ‘ Vongeur,’ and the desperate battle which ensucd
botween these two vessels, linked tozether by the * Brunswick's’ anchor get-
ting hooked to the shrouds of tho ¢ Vengeur '—a grasp which Captain Harvey
would not relcaso—forms a glorious cpisode in the history of the battle of the
1st June, 1794.

® In the battlo of the 14th February, 1797, the three-decked ship ¢ Le Prince
des Asturics,’ leading the squadron of eight Spanish ships which had been
scparated from the principal division by the British flect, cndeavoured to pass
through the British line, ahead of the ¢ Victory,” to reunite with the body of
the fleet ; but, finding the English line so compact as to make thie impractio-
able, sho was obliged to abandon the attempt.
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an enemy'’s flect in line ahead, none of the difficultics to
which sailing-ships are subject from their dependence
on the direction of the wind; but, with steam as a
moving power, this manceuvre would not necessarily
throw a fleet, commanded by a skilful tactician, into that
inextricablé disorder, nor reduce it to that state of utter
helplessness, which in a sailing flcet has proved deci-
sive of the fate of an action, as was the case on the
12th April, 1782. With a.fleet whose facility of
manceuvring quickly and precisely is great, as is that
of a steam fleet, the penetration of the line by the enemy,
if not entirely prevented, may be specdily reciprocated

tactical skilf’; for as a command[::-, by brca]lc)ing the
line of his opponent, divides his own line likewise, so,
by a prompt movement, that part of the opponent’s flect
whicﬁ is not doubled upon, reversing simultancously
from its rear, may double upon that division of the
/ fleet which had broken through the line attacked.

In the actions of sailing-ships, great numbers of sea-
men are unavoidably withdrawn from the service of the
guns, to attend to the sails, in order to preserve the

distances between the ships in line ahead, for
which it is necessary to keep the braces and bow-lines
constantly manned ; and the most expert sailors are told
off in equads denominated sail-trimmers, knotters, and
:Elicers, for the performance of their several duties:

e manceuvres of the sails, for the purpose of re-csta-
blishing order in changes of the wind, are, morcover,
numerous and complicated, and Paul Hoste devotes a
large portion of his work (pp. 68 to 79), and many

iagrams, to an explanation of the manner of rectifying

disorders which steam-propulsion will entirely obviate.

Steam-ships, having all their sails furled, permit the

enelgiees of the fighting crew to be wholly concentrated

on guns; the preservation of the distances and

the movements of the ships being accomplished by the
of the enginemen alone.

97. The importance of the windward position in
the tactics of eailing-ships, consists in the superior
ﬁd with which the ships, by sailing free, and there-

fast, may run rapidly down upon an enemy to
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lecward, and force him to fight, or abandon the field;
but that advantage which the wind gives to a weather
fleet, for this particular purpose, may be obtained, for
every purpose, by a stecam-flcet whose ships can put
forth a greater de%-ree of speed than those of the enemy.*

The amount of steam power for the propulsion of -
ships of the line, during an action, should be limited to
that which is barely sufficient to keep the ship under
the guidance of the helm. Great steam-power occasions

eat and rapid movements, which are extremely un-
avourable to good gunnery; indeed, when engaged in
close action with an enemy who is willing to bg;ht, the
ship should have as little motion as possilﬁe.

This steadiness is particularly necessary in receiving
an attack from an enemy, on the beam, because his
approach is, in that case, directly upon the broadside
batteries of the ships attacked, and he is exposed to a
firo s0 much the more destructive, as it is delivered
from ships which are nearly at rest.

98. It does not follow that engines capable of
putting forth great power, should be worked at high
pressure, in ordinary evolutions. If the steam be cut
off at any part of the stroke, so that that which has
entered the cylinder may act expansively, the fuel is
economized without any great loss of power. (See
Arts. 8-10.) Even with the utmost economy in the
consumption of fuel, screw steam-ships cannot in general,
from a want of stowage-room for coals, continue more
than a few. days steaming cither at full speed or expan-
sively.® Exhaustion of fucl on the eve of a battle, or

* It may be said of well-commanded steam flcots, mutato nomine, as was
said by an cminent tactician respecting manceuvring armies directed by generals
of talent, that — “ Entre dcux armées parcilles co scra enfin & qui 'emportera
do génio et de celerité dans les manwuvres.”—( Guibert, vol. ii. p, 187.) .

% The average numbers of days steaming at full power, for which vessels of
the under-mentioned classcs can stow coal, are—

For ships of the 121 gunsclass .. .. .. .. .. 8days
» s 90 guns, of tho ‘ Renown’class .. .. »
» 3 D1 guns, of the ‘Impéricuse’ class.. .. 8% ,,
» » 32 guns, of the ‘Diadem’ class .. .. 6 ,,

The French type ship, the ¢ Napolcon,' has stowage sufficient for ten days’
consumption at full speed, 12§ knots per hour. o
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during a protracted action, is a contingency which must
at all events be effectually guarded against.

99. Strategical combinations have not hitherto entered
into the system of naval operations with sailing fleets,
but are abeolutely necessary with fleets of steamers.
Bailing shipe carry with them all the provisions and other
supplies, by which they are enabled to keep the sea,
andp rosecute their service for periods of considerable
duration ; but steam-ships, being dependent upon sup-
plies of fuel, which must be, at short intervals, con-
stantly conveyed to the fleet from the ports where the
depbts of coal have been formed, require the organiza-
tion of a system of steam-transport, analogous to that
which is established for keeping open the lines of com-
munication between an army in the field and its base
of operations.

But, however effectually this measure may provide
for the evolutions of fleets under steam during an
action, tho want of an adequate supply of fuel renders
it impoesible that the strategical operations of fleets
can be performed by steam alone ; and, on this account,
it has been found necessary to provide steam-ships with
full siling, as well as with full steaming power.

100. The speed of the line-of-battle stcamers serv-
ing in the same fleet should be as necarly as possible
uniform (see Table opposite) ; if there are some ships
in which the power of motion is greater than in others,
they should be posted to the reserve, and employed to
carry succour promptly wherever it may be required.
The steam frigates and sloops attached to the fleet
should be capable of exerting considerably more speed
than the shipe of the line, in order to enable them to
be to the fleet what cavalry and horse-artillery are to
an army.

If the steam-power of the several ships of the line
forming a screw-fleet be not uniform, the speed of the
whole fleet must be reduced to that of its slowest ship.*

I from the annexed Table that exist in the
amouata of horse-power exerted by the .@m"‘&m“”"“““w the gunbery
fosce snd the displacements of the ;enditis t that, if these ships
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The scrious inconvenience arising from an inequality '
of speed in the ships of a sailing fleet was felt by Lord
Duncan in approaching the Dutch fleet off Camper
down, when a considerable time was lost in the attem
to close up and re-form the order of battle ; the admirl
being obil(s;ed to signal his good sailing ships to shorten
sail, In order to enable the others to take their stations
in line. There not being time to do this correctly, the
British flect was in a very disunited state at the com-
mencement of the action. (James’s ¢ Naval History,’ vol.
ii. p. 269.)

were combined in one fleet, the more powerful steamers would bo retarded in
their progress by the necessity of keeping in company with the otbers : hevos

the whole flect would be deficient in that most important quality—ocelerity of
movement.

Horsz-Powxs, Force, Dixexsions, AXp DisrLACENEXT or Smirs or Tas
Lixg, SCREW-PROPELLED,

H betwe
Names. Poree | Owma | pereo | Bresdih | Displecement.
Feet. Tons.

Royal Sovereign .. .. .. | 800 131 . . .
Royal Albert .. ... .. | 500 130 232 60°83 5573
Murlhoron’h e es e 800 130 243 60°37 6100
Duke of Wellington .. .. 700 130 241 ﬁoo 5680
*50

Royal George .. .. . 400 101 205 481e
Orion .. o oo oo oo | 600 91 238 85:75 .
Renown es  ee  ee  ee 800 9l 243 53578 4890
Revenge .. . .. .. | 800 9l 245 55-33 "
Atlas .. oo o o .. | 800 | 91 245 | 857 ot
Aneon .. . o e o | 800 ot | 425 | 8578 "
Defiance s es s e 800 ['1} 243 8573 o .
CTRAT oo 0 o0 o o | 400 91 208 56:00 | mot knowa
Algiers .. . . . .. | 600 [ 91 219 | 60-00 e
Agamemnon .. .. . oo | 600 9 230 55-42 o
Exmouth .. <« .« .. | 400 91 204 60°33 ”

Hannibal .. .« .« .. | 450 91 218 60°00 .
Princess Royal .. .. .. | 400 91 217 38°10 ‘4916
Cressy .. o oo oo o | 400 80 | 199 55°00 3938
Majestic s es ee eo | 400 80 190 57°00 | not kmowa

Goliath .. «o oo o oo | 400 80 190 | 867 v
Mecanee .. .. o .. | 400 80 190 86-75 ”
Colossus .. .. <« o | 400 80 190 86.75 .
Mars o ot o0 o0 oo | 400 80 19 | 56:78 »
La Hogue .. .. .. .. | 450 60 | ,184 47°66 "

450 60 181 47+66 e

Blenheim .. .. "_”_L

The s of the ¢ Renown’ is about 12 knots per hour, but there is a greas
inequnlir;o:f speod in the lino-of-battlo steamers of the British navy.
G
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‘VIn the construction of a ship-of-war everything
should have ultimate reference to one object only—
the use of the guns—by which alone imnportant results
are to be accomplished ; and the ship is to be placed
as speedily as possible in presence of the enemy, or
d his reach, according to circumstances. The
portance of superior s})eed cannot bo too highly
estimated: of two ships of war which may be equal in
every other respect, that which has the greatest speed
bas a decided advan -over the other, and in an
action is most sure to win. With respect to the relative
efficiency of steam and wind, it 18 impossible any
longer to regard the unsteady and uncertain power of
the wind as any more than an auxiliary to be occa-
sionally employed in subordination to steam, and chiefly
the sake of economizing fuel.

The fleet which, in anticipating the manceuvres of
the enemy, or in mancuvring itself to get into action
(perbaps on a flank of its opponent), can put forth the
greatest steam-power, possesses a decided advantage
over the other, for which no tactical skill on the part
of its commander can compensate.* In the formation of
the steam navy of Great Britain this subject, which is
one of the utmost importance, has not, apparently, been
duly considered; and there is reason to believe that
the general speed of a large fleet of French steamers is
superior to that of a British flect consisting of an equal
number of ships. We bhave the testimony of Admiral
De la Graviére to the importance which the French
naval officers attach to superior swiftness in sailin
ships and steamers, in the subjoined quotation from his
work, entitled ¢ Guerres Maritimes.’®

¢ * La rapidité d'un batiment & hélics étant un des principaux éléments do
-E-numniwn. tous les fourneaux sout allumés en présence de \'ennemi,
ot los foux 3 &tre pouseds au premier signal ou au moment favorable.”—
Ministire de la Morine et des Colonses:—* Instruotions Officielles sur la Tactique

'An.ll.,:.“.

® * La marche du pavire, ne I'oublions pas, est la condition essentiells pour
” Poate b e mx'm.nhmmh

viteass du navire ftant oomme un certains do
“wmtmulm,qﬂlnmm. ou & sm

d
!
|
!
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101. The operation of changing the direction of the
front, by a movement on the centre, is hqé:lg objection-
able with a fleet of steamers ; since, in wing back
a wing, the movement must be effected either by back-
ing the stcamers or by reversing (coun i
them. The first of these methods 1s in ient, w
the other is extremely difficult to perform in
order, and is likely to produce confusion, of which
an intelligent enemy will not fail to take advan
It follows that the measure of placing the slowest-
going ships in the centre of the line, and the fastest
on the flanks, on the ground that the flank shi
have the test distances to pass over, is not to
recommended. A change of direction should be made

/by wheeling on a flank ship as a moving pivot.*

102. All tactical evolutions of fleets consisting wholly
of stcamers, or of these in combination with ships pro-
vided both with steam and sails, should be made under
pteam exclusively ; since the employment of steam-pro-
pulsion in some only of ‘the ships would necessarily
subject the whole to all the limitations imposed by the
wind. The tactics of sfeam-fleets constitute a new art
which is capable of producing great effects; but if these
are combined with the tactics of sailing-fleets, the
peculiar advantages of steam- rggulsion will be wholly,
or in a great measure, neutralized.

103. The vitality of a screw stcam-ship with its
sails furled, will depend entirelﬂ upon the unimpaired
cfficiency of its machinery; but the liability of a
screw to be broken or fouled, by spars, ropes, or other
materials, is a very serious contingency, which in a
battle is very likely to occur (see Art. 77). The
deeds to be accomplished by colossal fleets will depend
upon the efficiency of the screw, just as the success

vingtidme armement, dovrait, en sortant du port, étre appelé & faire scs
reuves do vitcsse devant unc commission qui plt le comparer & un batiment
Se la flotte dont les qualités seraicnt incontcstables.”—Dx Lo Gmaviias,
¢ Guorros Maritimes,’ tom. ii. pp. 278, 279.
* For detdils of tho mancruvre, soo Biddlecombo’s ¢ Steam-Fleot Tactics,’
pp- 16, 16. 9
G
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of the bombardment of a fortress depends upon the
fuzes of shells duly performing their office; and the
failure of a screw may defeat the execution of a great
naval operation, should such an accident happen to
any of the ships of a steam-fleet, when keeping a course

which the sails cannot act; for, unless the course
:! the fleet be changed to that on which the sails of
the ships with disabled screws can receive the impulse
of the wind, these last must be captured : such a com-
bination of the moving powers, wind and steam, is,
however, subject to the disadvantages alluded to in the
preceding article.*

174 104. énoe, for the reasons stated in Art. 98, the usc
of sails cannot, in steam-fleets, be at ‘Present dispensed
with, there may still be, in naval warfare, opportunities
when engaging an enemy’s ships, of bringing down by
shot some of their masts and rigging before coming to
close action, and thus of increasing the probability of
disabling their screws in consequence of the falling

and fragments of eails and ropes becoming en-
tangled with them.

e battle over, the fleet must, or should, pass from
steaming to sailing, in order to economize fuel, which
may be wholly or nearly exhausted during the action ;
the like expenditure of fuel may have taken place in
the enemy's flcet, and this, together with the dis-
mantling effects produced nI)on the rigging of his
shipe, will impede or prevent his escape. Both sailing
-.nnteaming power, in the same ship, must thereforo
be always kept in a state of efliciency. In the early

® Such & case occurred fn the naval action which took plsco April 11th,
1782. On the preceding day it was obscrved that two French shijs, which
had been ially dismasted during the action of the 9th, had fallen to lce-
wanrd of MwbenAdmkdfioduyhvingp‘vea,byuigml.ﬂnmkr
for a general the Agamemnon and some other weathermost ships gaincd
® i Mtbmnhgl have been ntely
ve them, M. de Grasee felt obliged to bear
all his ships : he was thus thrown quite to leeward

hmfamnbloyn-‘dc:'hmldmhga-
[ action, (See *Naval Evolutions,’ by tle author.) A com-
mander into an t is already helf defeatcd, and the issue

2
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days of steam-propulsion, it was imagined by Paixhans
and others, that a few small steamers, with little or no
sailing power, might destroy or capture any ship if
properly attacked on her weak points; and this is true
1n calms, and of operations in inland seas and waters,
in which fleets of large ships of war can neither
manceuvre, nor follow vesscls of small draught of water
into 1tlslw.llow crtleleks or chag:els. But f:)ir steam-warfare
on the occan, ships must n and equi with
full sailing-poweg and, consequ%%iiiy, full;q maggee?i with
able scamen as before ; and thus, nautical skill and good
practical seamanshir will be as necessary as ever to
steam-fleets, and will continue to tell, as herctofore, in
favour of that party which is most proficient in nautical *
skill and expert seamanship. It must not therefore be
assumed, in preparing for steam-warfare, that the sail
will be entirely supplanted by steam, or that stcam
fleets may dispense with crews of able seamen.

105. No more striking illustration of the importance
of good scamanship can be offered than that which
recently appeared in the columns of the ¢ Times,” where
the passago of the Channcl flcet from Quecnstown to
Portland, during that fearful storm in which the ¢ Royal
Charter’ was wrecked (October 1859) is graphically
described. This appears to have been one of the most
violent tornados t&)mt has been ecxperienced on our
coasts, but, by sail and steam,—through the nautical
skill of the officers, nobly scconded by the devoted
exertions of the seamen during showers of hail and
slect,—the flect, preserving the order of battle, happily
arrived at the destined port.

It is evident, from the description given, that our
ships and scamen still maintain their ancient character,
and that steam and gunnery, however prominent they
may appear, have not superseded those original elements
of excellence which gave the British navy its renown.
It is also plain from this event, that seamanship is still
an indispensable condition in nautical efficiency. Pro-
fessional skill alone carried the fleet safely through
those twenty-four hours of peril. .
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Steam can never be more than an auxiliary to the
mail, since, as has been said, no steam ship of war as
built can carry more coal than would suffice for a
ew days’ consumption : these must therefore be re-
served for the time of an engagement; and, during
almost the whole of a crunise, the ship or fleet must
d upon the use of the sails.
the author’s Tract on the Naval and Internal
Defence of the Country, forming a part of his ¢ Obser-
vations on Modern Systems of Fortification,” and now
published in a separate form, it is stated that gun-boats,
though of the utmost importance for the defence of our
coasts and harbours, cannot supersede our magnificent
line-of-battle ships and frigates; and it is most gratify-
ing that we have now one fleet of such ships in. the
Channel, and another in the Mediterranean, and that
we are daily making progress in augmenting the num-
ber of those mighty structures. -

106. A smooth sea and no wind is always propitious
for steaming and for good gunnery; but, in a perfect
calm, contending fleets would be enveloped in such
dense clouds of vapour and smoke that ncither the
shipe nor the signals of the chiefs could be seen ; this dis-
advantage is felt even when a gentle breeze is blowing ;
and, in this case, it is more or less favourable or un-
favourable to cither flcet accordingly as it may be placed
with respect to the direction of the wind.— (Paul floste
Translated by Capt. Boswall, R.N., pp. 23 to 27.

The direction and force of the wind, and thereby
the setting and amount of the swell, though immaterial
to the pro of steam-ships, are important disturb-
ances to the practice of gunnery. ith the swell
abeam, or a cross-swell, the rollinF motion of a heavily-
masted steam-ship with the sails furled, will be far
greater and more rapid than it would bo when thoso
motions are checked by sails. The gunnery of a stcam
fleet, will not, therefore, excepting in a smooth sea, be
so efficient as that of a fleet of sailing-ships; and it
will require all the skill and tact of well-trained seamen-
gunners, to watch the roll and catch the proper moment
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of pulling the trigger-line. Sce ‘Naval Gunnery,
Part IV. Sect, 1v. (%%ﬁ edit.) D

107. The movements of steam fleets may, like thoss
of armics, be conducted on tactical principles best
ad'aﬁ)ted to the great end of all preliminary manceuvres
—the formation for battle in the most simnple, speedy,
and precise manner. This power of executing the evo-
lutions of flects and armies on the same tactical prin-
ciples, cannot but be considered as one of the test
bencefits which will result from the application oﬂet:nm-
propulsion in naval warfare. '

The intended formation may, in all ‘cases, be accom-
plished by steam-fleets, with as much precision as the for-
mation of an army on land, and with the like regard to
the avoidance of a premature display of the whole force,
or a disclosure of the intentions of the commander.*

108. This avoidance is seldom possible with flcets of
sailing-ships : the complicated mancuvres, and the time
required to execute the formation of columns, or divi-
sions, of ships into ono long line of battle in presence of
an enemy, particularly if he bo to windward, are such,
that, fearful of being attacked while the evolutions are
being made, fleets of sailing-ships are generally ex-
tended into line, before it is tactically prudent, or, with
steamers, nccessary to do so.’ .

109. In exemplification of the complexity of the evo-
lutions required in forming a line of battle, let it be
supposed that a fleet, sailing upon a wind in threc
parallel columns, cach in line ahead, is signalled to
form lino upon the centre column—and this 18 a forma-

= « Un pénéml habile et tacticien, 8'il eat dans la néeessité de recevoir nne ba-
taille, nc démasquera ra disposition do défense quapris qu'il aur reconnu les
points od I'ecnnemi veut fairo effort. Il tiendra son armee en oolonnes sur lo
champ do bataille qu'il dovra occuper, afin de ne déterminer la repartition de
scs troupes quo sur cello des troupes do I'ennemi.”—( Guibert, vol. ii. p. 18."3

* Numecrous instances of the difficulty, uncertainty, l!!d the time requi
to form sailing-ships into linc of battle, may be mct with in naval history. In
the action between the British and Fronch floets in the East Indies, in 1782,
Sir Edward Hughes, sceing that Admiral Suffrein was bearing down upon
him, made the signal at daylight to form lino ahead, but, on account of the
variable state of the wind, the line could not be formed bofore eight o’clock.
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tion which can be moré rapidly executed than one
upon either of the other columns—the windward divi-
sion bears down and forms line ahead of the central
division; the ships of the lee division tack, simulta-
neously, and stand on, till they fetch into the wake of
the division to be formed upon ; and then, tacking again,
as quickly as possible to close to their stations
m the new line, If the formation is to be made on the
windward division, the process is still more complicated
and Yrotmcted : both the centre and rear divisions tack
simultaneously, and, when they have fetched, in succes-
sion, into the wake of the windward division, tack again,
and close to their stations in the new line ; thus having
to make two tacks and two “boards ;" passing therefore
over two sides of a triangle instead of one, and being
at the same time subject to the contingencies of the
wind. In steam-fleets this operation may be simply
executed by its shiEs proceeding rapidly and with cer-
tainty in diagonal lines to take their proper places.
110. These and all other formations may be executed
with so much certainty and cclerity by steam-fleets at
any time, that the practice of extending ships into line,
and particularly into a single line of battle, as soon as,
or even before, the fleets come into the presence of each
other, will be renounced in naval, as it has long since
been in military, tactics,. Well-exercised steam-fleets,
like well-trained armies in the field, if skilfully com-
manded, should be kept concentrated in columns, or
lines of bearing en dchelon, so disposed as to be under the
eye of the commander, and within good signalling dis-
tance, ever ready to execute the movements which he
may order.
111. Modern military science renounces the practice
of fighting in parallel order, line against line, multitude
inst multitude, ignorance against chance; and it
itutes for that rude and primitive formation,
the more skilful and less sanguinary methods which
were ?nctnod with splendid success during the Seven
Years' War, and have since been almost invariabl'y
adopted. This method consists in turning the enemy’s
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flank by an oblique movement, in attacking him while
on a march; or, by tactical combinations, bringing a
vastly superior force upon the point attacked.*

Naval officers of the old school, when ships were the
slaves of the wind, may at first sight be disposed to re-

udiate, perhaps to ridicule, the adoption in their pro-
cssion, of the principles of military movements and for-
. mations, as recommended and expounded by the author.
But moved as fleets will hereafter be by the obedient
agency of steam, so that the station of each ship in a fleet,
and the time td be occupied in performing any evolution,
can be determined witg as much exactness as the
of a regiment or brigade in an army, and the time
required to arrive at i1t; it must follow that the evolu-
tions of ships of war will be susceptible of being exe-
cuted with a precision hitherto unknown in the naval
service.

A distinguished and skilful admiral in the British
navy has not only anticipated but met a total change
in our naval tactics in this respect, and has recognised
the military character which naval operations will
assume from the introduction of steam-propulsion. In
a tract published by Admiral Bowles, C.B,, in 1846
that gallant officer observed, that we had then arrived
at a new cra, in which steam would cnable naval com-
manders to conduct their operations and manceuvres
on military and scientific principles ; that fleets, moving
by a force beyond the influence of wind and weather,
would have it in their power to attack, or repulse an
enemy in a manner hitherto unknown in naval actions ;
that an admiral by keeping his ships together in a col-
lected and manageable order, and skilfully manceuvred,
could prevent the recurrence of the many indecisive and
unsuccessful naval engagements of times past; and he

8 Thus Frederick II. defeated the French army at Rossbach with the loss of
only 500 men, killed and wounded, while the French loss amounted to 3000
men, killed and wounded, and 5000 taken prisoners. Thus also, Napoleon I.
defeated the combined Austrian and Russian armies at Austerlits.—(See also
Qusbert, vol. ii. }}) 187'1)

® ¢ Essay on Naval Tactics,” Ridgway, 1846,
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concludes that very able tract, by obecrving that, as in
an army, o in a fleet, the force would be handled in such
way as to bring the fleet into action so as to enable it
to exert its powers with the most decisive advantage.
To this high authority may be added that of Captain
Dahlgren,gﬂ. 8. Navy," who obeerves that the prin-
ciples of military tactics will, hereafter, enter largely
into the manceuvres of fleets.

112. The rude practice of forming a fleet for battle
in one long line, has hitherto prevailed in naval warfare,
on account, chiefly, of the difficulties and uncertainties
impoeed by the wind, in executing compound cvolutions
with sailing ships. These difficulties will not cxist for
fleets consisting wholly of steam-ships. Armies in the
field move in as many columns as there may be prac-
ticable roads, or opened routes leading to the point at
which the intended deployment in order of battle is
to take place ; but at sea a steam-fleet may always bo
moved in as many columns as there are divisions 1n its
formation, and each ship of a fleet may be considered as

nding to a battalion in a land army.

113. There is this difference, however :—a fleet in
line ahead, moving parallel to an enemy’s line, is
making a flank movement, and is at the same time in
line of battle, which is not the case with an army
making a flank movement. A fleet in line abreast
.in an important order of steaming; and though
is not, properly speaking, in order of battle, yet ships
that position may commence action, each with the fire
of seven or nine powerful bow-guns, and are quite in
readiness to form échelon of ships or line ahead, for
offensive or defensive measures, as the case may require,
by a simple movement of cach ship. :

.114. The columns of a steam-fleet should be arranged
in twd lines of bearing, making with each other an angle
of 8 points, or 90°; the lines being formed on a central
ship, which is commonly distinguished by the flag of a
divasional admiral or other squadron officer. The flag-

:‘ ‘.

¢ *Shells and Bhell-guns,’ p. 34.
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ship of the admiral commanding in chief is posted as
usual in the centre of his fleet, uriless he should quit that
ition and take post at the head of cither squadron, the
tter to superintend and direct the exccution of his
_ plans of operation. In so doing, be it observed, he
ought not to supersede the divisional officer command-
ing the squadron to which he may repair; for, in no
case, should the commander-in-chief be burthened with -
the details of any divisional movements. The position
which the flag-ship before occupied is to be supplied by
a ship of the line placed behind the admiral’s ﬂpag-shi )
and bearing the same number ; this is called the dupﬁ-
cate or substitute vessel, being a substitute for that of
the admiral, and distinguished by the divisional flag
of the squadron to which she belongs.*

115. A flect stcaming in divisions, cach formed in
a double column of ships in lines of bearing, having its
advanced posts of stcam-sloops, with supports of stcam-
frigates, considerably in advance, and a reserve of swift
ships of the line (fig. 8, p. 112), posscsses great military
strength, from the reciprocal defence which the
ships afford to each other, as shown by the lincs
of fire (figs. 13 and 14, p. 118), and could not be broken
. in upon by an encmy without scvere loss and much
danger to himsclf. This order of steaming is morcover
admirably calculated to take immediate advantage of
any error or false movement on the part of the enem{,
by the prompt convertibility of the columns severally
into lines en échelon, and the formation of the whole
into order of battle in any direction.

Linc may be formed in the direction A B (fig. 8), by
bringing up the heads of the three columns, /, n, p, into
that alignment, and then forming them into lines on
their respective centre shiPs ; or,should an encm{ appear
on the starboard or N.E. quarter, the left column (
should be brought up to m and the whole form ¥chelon

* This is now tho French practico.—( Batailles de Mer, par I'Amiral Comte
Bouct Willsamets, p. 421; fig. 48, p. 423.) It would be preferable to call
up & line-of-battle ship from the reserve, to sarve aa the wuaiata Wip.
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of divisions in line, by moving up the port branches of
each double column into line with their respective
starboard branches, and so be in a position either to




Seor. I1. MOVEMENTS OF FLEETS. | 113

form line in the direction C D, or by chaniing the
courses of ships to the N.E., form line to the right 1n the
direction E PPG In like manner the fleet ma‘y form line
to the left, or port, should the appearance o

be in that quarter.

118. Columns of ships in performing evolutions to be
followed by formations on a front line, as with armies,
should have little depth, in order that the line may be
formed as speedily as possible. Now columns of ships
ranged in line ahead cannot  mg. 9.
be closer in file than, at 3

the enemy

least, onc cable’slength (720 Fig. 10..
feet), without the risk of 0 0 )
getting foul of one another; | ) é 0 )

and assuming each ship to d
be 250 feet l%ng, a sqsad- ¢ 0 §
ron of 7 ships in a double column, line ahead formed
on a centre ship, asin fig. 9, would occupy in depth above
1050 yards; while the same number oF ships, 1f formed
in a double column, in lines of bearing,* as in fig. 10,
would only extend in depth 330 yards.

117. The order of sailing in line of bearing is,
perhaps, by the reciprocal defence which the ships
afford cach other, that alone which can properly be con-
sidered as founded on sound tactical principles. But
this order is, with sailing-ships, restricted to particular
cases, being dependent on the wind, and is with diffi-
culty retained; while, by the agency of steam, the
obliqlt)le order® and échelon formations are at all times
possible and easily put in practice, and should be gene-
rally used not only in orders of movement, but in
anchoring the ships of a flect in line of bearing athwart

* Lines of bearing, when the ships are dispased en écholon, are commoaly
called by scamen dow and quarter lines ; because, by the obliquity of the shifs
to the general line of their direction, the bow and v.{o quarter of each ship are
brought respectively opposite the 3uarwr and bow of that which is nearest to it.

b % L'ordre oblique est l'ordro do bataille lo plus usité, le plus savant, ot lo
plus mmmlo de combinaisons.”—( Guidert, vol. ii. p. 73.; This is said of
armies on 3 and the same may bo predicated of steam-fieets in oblique and
échelon forinations'at soa.—(See %«tmlla de Terre ¢t de Mer, by M. Bouet de
Willaumets, p. 425.) )
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-the wind or the tide, so that no ship can drive on the

bhawse of another. Those orders, and the movements

arising from them, will therefore, no doubt, be hence- -

f;)rth generally used in naval warfare between steam-
eets.*

118. In the tactics of sailing-fleets the lines of bearing
were confined to the two close-hauled lines, in either
of which the ships might be ranged in line ahead, or
en échelon, on the same tack, at six points from the
wind. Thus the ships might be in line ahead, as at
A B (fig. 11), or on the same tack (starboard) in the

Fig. 11.
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line of bearing A C; or they might be in line ahead,
as at DE, or on the same tack (port) in the line of
bearing D F. From either of these positions the whole
may be formed in order of battle on either tack, by
causing the ships en échelon, A C, D F, to form line, in
rear of A B or D E.
But no movement to windward of the close-bauled
lines could be made by sailing-ships, except by the slow
of tacking and fetching-up against the wind;
therefore, within the space contained between the two
close-hauled lines, forming with each other an angle
equal to 12 points of the compass or 135°, sailing-ships
have not the power of making any direct attack upon,
or any movement towards, the enemy.
119. A fleet ranged thus might sail, with the wind,

¢ For some valuable remarks on anchoring see ¢ Practical Remarks on a fow
points rolative 10 Stcam-Veascls’ in the journal of the United Service Institu-
tien, vol. ii. p. 110, by Mr. Biddlecombe, !
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suppose at north, on any course from E.N.E. round
the south, and from thence haul up to W.N.W.; but
here the use of the sail ceases, and that of steam-pro-
pulsion continues or may commence. Steam-ships can
manceuvre in any direction, in calms, and up to the
wind’s eye; and a well-constituted and.skilfully-com-
manded steam-fleet might, by acting in the space, or
on courses where a sailing-fleet cannot manceuvre, sink,
burn, or capture the ships of such a fleet even of far
superior force.

120. The order of retreat before the wind, on two
lines of bearing, making with each other an angle of
135° is represented in fig. 12, from which it may

Fig. 12.
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be scen, by the lines of fire, how the ships defend each
other towards the. rear, reciprocally, and check the
cnemy’s pursuit by the fires of their respective stern
batteries; and likewise how strong this order is on
both flanks by the crossing of the stern fires with both
the broadside batteries of the ship at the angle, and
with the outward broadsides fires of all the other ships
in this order. '

The invention of this order of retreat has been erro-
necously stated to be of very recent date; but the
reader will find that it is fully described by Paul Hoste
in his Treatise (p. 42, Captain Boswall's Translation),
as that which was practised by Van Tromp in the naval
combat off Portland in 1653. The retreat of Admiral
Cornwallis, in 1796, was also conducted on this prin-
ciple. (James, vol. i. p. 240.) .
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121. Paul Hoste, sensible that the order of sailing
in two lines of bearing forming with each other an
angle of 135° is too extended, states that the win
should be bmni];t closer together: this obscrvation 1s
{1‘1& and may acted on with a fleet of steamers.

'ith a eailing-fleet it would be impossible without
abandoning the principle on which the order of retreat
is founded ; an adherence to which is indispensable for
s sailing-fleet, in order, as has been said, that the shi
in either wing may form line of battle ahead, simply
by hauling-up on the starboard or port tack, as the case

may be.

ﬂ: a fleet of steamers, it were better that the angle
between the two lincs of bearing should be not greater
than one of 90°; it might even be less, except for
that case in which a convoy is to be protected be-
tween the wings, as in Van Tromp’s retreat above
referred to. '

122. Sailing-ships are so liable fo be dismantled
in their rigging and sails; and such is the difficulty of
regnlatinggt%leir speed when sailing free, by bracing by
or other complicated manipulations of the sail, that theso
nice and delicate formations could not be precisely
executed, and thercfore were rarely attempted.®

The ships of a fleet sailing in line of bearing will,
with great difficulty, maintain their positions with

to each other,* and will be very likely thrown
into confusion ; but this order may be preserved with
the utmost precision by steam fleets moving on lines of
bearing ; and, with t facility, the courses may be
changed into directions perpendicular or oblique to

® Pew instances can be found in the naval history of the war arising out of

great French Revolution, in which the formation of a fieet in linc of bear-

was practised in presence of the enemy, on account of the difculty of

mencuvrng the siling-ships. On the 31st May, 1704, Lord Howe, having

the ships of his fleet to come to the wind topether on the
0
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such lincs, Steam-flecets and squadrons of evolution
should be often exercised in these movements, since
such will undoubtedly be of frequent occurrence, and
will have to be exccuted with the utmost precision, in
the event of a war taking place;* and the subject
deserves, therefore, the attentive consideration of the
naval administration in this country. The large fleets
that were employed in the Baltic and in the Black
Sea during the late war, Leing engaged in particular
services, which were rather of a inilitary than of a
naval character, it was impossible for them to practise
stcam-evolutions, even if the flects had Leen entirely com-
posed of steam-ships, which was far from being the case.

123. The decfensive order of sailing in double
échelon, which, in the tactics of sailing-fleets, could
only be used to cover the retreat of a fleet sailing free,
or before the wind, may, with a stcam-fleet, be con-
verted into an offensive formation resembling the work
called a redan in ficld fortifications; and such a dispo-
sition of the ships may be applied in advance ofa naval
line of battle with great advantage.

124. In land formations a simple redan is extremely
defective ; without flanks the scctoral space before its
salicnt angle is undefended, and its faces are unpro-
tected by collateral fires. DBut the formation in a
double échelon, consisting of 3, 5, or any other uneven
number of ships, like a redan with parapets en cre-
maillere, has, on the contrary, great strength. The
space before the salient angle A (figs. 13 and 14, p. 118)
is defended by the fire of the powerful bow-guns of all
the ships in the formation, whilst both broadsides of
the ship at A, together with the outside broadside
batteries of the ships in both wings, defend the heads
of the ships next astern.

When this angular formation is applied in front of,
and to strengthen the positions of fleets, as redans are,

s «“Cet ordre (cn échelon) est difficile & observer, mais il est utile dele rendre
familier aux vaisscaux d'une flotte 3 vapeur, lesquels seront appelées a le
]j;atic)luer dans les évolutions navales.”—(Bouet de Willaumets, Batailles de

er. . .

u
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in military defences, to strengthen other works, the
salient angle need not be greater than G0°, or a littlo

Fig. 13. Fig. 14,

more than 53 points of the compass, as in fig. 13. DBut °
when applicd to the formation of double columus in the
movements of fleets, as shown in fig. 8, p. 112, the salient
angle should coutain 8 poiuts (a right angle), as in
fig. 14, the better to provide for the military strength
o? that order of steaming, by the flanked and flanking
branches of the double columns (as the right of n and
the left of p, fig. 8? being perpendicular to each other.

125. The French are good thcorctical tacticians and
skilful practitioners of the modern scicnce of war ; and
if Guibert’s essay on the Tactics of Armies be dec-
nominated the best commentary that has appeared
on the tactics of land armies, it may with equal truth
be said that Paul Hoste’s treatise of Naval Warfare is
the root from which all subsequent writings on that
subject have sprung. Now the celerity xmfa precision
with which steam-fleets may execute any cvolutions
whatever will, hereafter, allow the principles of tactics
on land to be applied to the movements of ships on the
ocean, with this advantage on the side of the naval
operations, that the inequalities of ground, which so
seriously embarrass the manauvres of troops, do not
exist at sea. The author, therefore, proposes to estab-
lish the analogy between the tactics of armies in the

field, and those of steam-fleets on the ocean, with the
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view of drawing from that analogy such lessons as may
bo found useful in naval warfare.

126. An eminent military tactician has well said
that the art of fortification and that of field-tactics are
intimately connccted with cach other (Guibert, vol. ii.,
) 194? ; and that the latter derives many of its
principles from the art of constructing permanent for-
tresses. In both, the important object is to dis the
parts, whether works or bodics of troops, so that they
may mutually protect cach other; and he infers that,
to be a good tactician in the field, a knowledge of
military cngincering is necessary. Of a good naval
tactician it may be said, in like manner, that he should
so dispose the ships of a fleet that they may mutually
protect one another.

Reciprocal defence is obtained in the construction of -
military works by breaking the line of front into angular
formations, so as to permit some of the parts to defend
others by lines of fire parallel, or nearly so, to these
last, and reciprocally to bLe defended in a similar
manner by the others. There is no difficulty in apply-
ing this principle to naval formations, since, whatever
he the order of steaming, the ships must always be

arallel to cach other; and .it is only neccessary, there-
,?orc, to place some of the ships en échelon on each flank,
as shown at C D and EF, fig. 15.

Fig. 15.
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Ranged in this order, a powerful defence is obtained
by the broadside fire of the ships en échelon on either
wing, and by the crossing fire from the bows of the
ships in line abreast. When the enemy approaches
near the flcet, the order of the main body, E ]I)), should

n 2
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be changed into line ahead, a movement analogous to
the deployment of columns of troops into line of battle :
the ships in this order may then use their broadeide
batteries, as the deployed line of troops would use its
direct fire; while tge body of the fleet will be power-
fully protected by the crossing fires from the bow and
stern batteries of the ships in the wings, as the line of
troope would be protected by the batteries on its flanks.
127. As the formation of the line of battle en échelon,
offensive or defensive, may appear at first sight difficult
of execution, and even to be not admissible, it is proposed
here to examine minutely the conditions of the, case;
and the author trusts that he shall be able to show that
the manceuvre is easy with a fleet of steam-ships, and that
it has great advantages over the formation in line ahead.
(1). Steam-ships may preserve the échelon order with
great facility and precision, since the manceuvre will
epend only on keeping, by the compass,” all the ships
on the same line of bearing and on the same course;
and this can be done even at night, or when the ships
are enveloped in emoke : the lofty masts of the adjacent
ships will always be guides by which to kcep in the
échelon position.

Fig 16.

(2). 8hips 8o ranged are in no danger of being fired
into by those on their right or left. geFor let tb% four
ships A, B, C, D, fig. 16, be considered as a portion of a

® As the compasses in the different ships may differ from one anotber on
sccouat of dthohuhﬂnlhiponlboued:orfm
other causes, it is evident that the compasses in the ships should be com-
pared together by signal, and, if necessary, correoted.
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ficet in the line of bearing E F, east and west, while
the -ships are steaming on N.E. courses, the intervals
between the ships being 970 feet, measuring from the
centre of one ship to that of the next in the line ;* then
the direct fire from the bow-guns of either ship will
cross the fire from the midship broadside-guns of the
next ship on the bow, at not less than 420 feet from
cach ship, even if that fire be perpendicular to her
course. The bow-guns of ships ranged in this order
should fire only solid shot, in order to avoid any risk of
injury from the splinters of shells that may break in the

ns. Shells may, however, be fired from the outward
g:oadside-battcrics of ships, provided, to avoid the
risk of injuring the nearest ships, the guns are trained
g0 as to fire before the beam. :

3. Everz line-of-battle ship carries on each of her
fighting-decks, and on her forecastle, two bow-
which cannot be used in line of battle ahead ; while, in
the éehelon order of battle, the guns on the starboard
bow, together with all those on thé port bow, which
- cannot take part in broadside action, would be of
efficient use in increasing the gunnery powei of the

ship.®

ghips stcaming in this order, not being in the wake of
cach other, cannot get foul cither by drawing ahead or
lagging astern, and would, therefore, avoid any wrecks
of ropes, spars, or sails, shot away from other ships,
which, if in line ahcad, would drift into the courses of
the ships astern and foul their scrcws. Each ship
should, 1t is obvious, take as much care as possible to
provent its screw from being fouled by the wrecks of

* This distance is given on the supposition that the distance between two
ships in line ahead is 720 fect, a cable’s longth, measuring from the head of
ono to the stern of the next in front, to which is added balf the length of each
of two ncarest ships, considercd as equal to 125 feot: thus making up the
space between the centres of every two ships in the line ahead.

* In a fleet consisting of twenty sail of the line, two-deckers, the bow-guns
which may thus be brought into action may amount to 180. If there are any
three-deckers in the fleet, the efficient bow-guns may amount to even a greater
number. An acoount of all the new rifled cannon, together with a section
on the armament of steam ships, will be found in the new edition (the fith)
of tho author’s * Treatisc on Naval Gunnery.’
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its own rigging, by keeping them, as much as possible,
in-board, or, at least, out of its wake.

128. A number of ships disposed en échelon on any
line of bearing may, therefore, g:s:ssimilated to a chain
of redoubts, or a line of entrenchment en cremaillére,
or to bodies of infantry in squares, with diagonals

rallel to the front; and ma s3111:;, by means of their

w-guns and their broadside batteries, defend each
other reciprocally—the stronger points of one ship
defending the weaker points of another, as in fig. 15,
p. 119, and in fig. 18, p. 126.

129. Small stcamers armed at the bow and stern
should always act in pairs, whether for attack or
defence. So associated, two vesscls, with less expendi-
ture in men and material, will, by the reciprocal dec-
fence which they may afford cach other, and by their
power of rapidly changing their positions as circum-
stances may require, be more formidable than one shi
which is double the size of either, and, if well managed,
they would be an overmatch for such a ship.

130. A linc-of-battle ship fully armed at bow and
stern, as well as on her broadsides, has no decad points,
since she can bring guns to bear in every direction
about her. The bows of such ships arc armed with a
68-pounder solid-shot pivot-gun, and there are, besides,
four bow-guns on each deck. The trunk, or aperture .
through which the screw is hoisted up in order to be
repaired or replaced (Art. 60), interferes with the arma-
ment of line-of-battle ships, where the free use of two
guns on each deck is, on this account, greatly impeded ;
consequently there may be said to be only two stern-

on each deck which are wholly effective* Thus
the bow-batteries of a two-decked ship consist of nino
heavy guns, and those of a three-decked ship of eleven.
The stern-batteries of a two and a three decked ship
consist, respectively, of four guns and six guns at least.
Though ships of the line are thus really strong at bow

® The trunk does not interfere with thoplvotmlo( frizates and flush-
dock vesacls, the shutters of the trunk forming the over it. oo also Art.

- 84,83
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and stern, these are technically called the weak points
when compared with the superior strength of the
broadside-batteries, which are therefore denominated
the strong points. '

131. When a fleet of ships is thrown into échelon,
the bow-batteries are brought into, play, and it is of
the first importance that they should be as strong
as possible. In the disposition shown in fig. 16, the
pivot-gun should be established on the port fightin
point, and the‘ unoccupied bow-ports on each d
should be armed with the ncarest guns, shifted into
them from the starboard broadside-batteries, where they
are uscless. All the broadside-guns on the fighting
side should be trained to fire as much before the beam
as the width of the ports will permit,
and this, with respect to the midship- Fg. 17.
guns, is at an angle of 37° 30, asghown  \ 5,5/
in figure 17,* but the angle is less in i
the after-ports, on account of the taper-
ing form of the ship towards the stern.

The reason for thus training the guns

is, obviously, that their fire upon the

cnemy’s ships may be less oblique, may reach him at
shorter ranges, and be wider of the bows of the next
following ship.

When a Hcet is ranged in order of battle called
line ahead, not only is there no reciprocal defence, but
a great amount of gunnery power in the bow-batteries
is utterly out of action; this, in a flcet of twenty shi
of the i}i'ne, of which six may be three-dcckers, will
amount to 152 heavy guns, whose fire is masked by the
leading ships.

The inartificial practice of forming a flcet for battle in
one line of great extent, in which the ships are devoid
of the power of protecting each other by reciprocal de- -
fence, and without a second line as a reserve, ought now
to be abandoned, as a corresponding practice with armies
in the field has been renounced in warfare on land.

* Great Gun Exerciso, ¢ Exccllent,’ p. 46,
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132. Freed from the caprices of the wind and from the
complicated manceuvres of the sail, the movements of
steam-fleets will no longer be limited to any particular
line of bearing, nor to one order of battle, in line ahead,
in any particular dircction ; and the national interests
will no longer be staked on the risks of a battle fought
in that unskilful position ; that is upon the chance of
being able to prevent a line everywhere weak from -
being penetrated or doubled upon.

133. In the échelon formation the broadside fires of
all the ships may be made to cross upon an enemy,
whether attacking or attacked. If the obliquity of the
ships to the line of bearing be less than 45° the flank-
ing fires from the bow-guns will be too close to the
vessel flanked to be safe; if greater, they will be too
open. It follows that the angle which the keel of each
ship should make with the line of bearing, should be
equal to half a right angle ; and it may be remarked that
every shot from a broadside, which takes effect, is fired
directly from a ship, but is received obliquely on that of
the enemy advancing perpendicularly to the line of bear-
ing, and is therefore, to a certain extent, a raking fire.

134. A consideration of the figure (fig. 16, p. 120) will
make it evident that if the rear of the flect were attacked
on the starboard quarter, the échelon formation would
afford the advantages of a reciprocal fire from 4 or 8
stern-guns of each ship, and the starboard -broadside-
batteries of the ships on its left. Since, therefore, every
ship has both its broadsides and its end-on fires open, 1t
is plain that a flcet stcaming in this order has a vast
de of military strength, and is thercfore in a good
- order of advance or of retreat : it has, besides, the advan-
tage of lendini itself easily to any ulterior evolutions.

135. Notwithstanding the great gunnery power which
ships of the line goasesa, they, as well as other ships,
are subject to such great disadvantages when exposed
to an enfilading or raking fire, that an end-on position
in action should be avoided as much as poesible. But
if the ships of a fleet are arranged in échelon order, the

exposure is of little moment; since, as may be scen in
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the figure, should the enemg attempt to take advanta
of that position to enfilade the ships, he must necemrili;
put his own ships in the like order, in which position they
are themselves liable to be enfiladed, and thus, cetens
paribus, the action would be continued on equal terms.

There may, perhaps, be a lingering pr:.lilu ice against
this novel formation for action, on the alleged ground
that it is entirely theorctical. To this the author would
reply that such a formation is not novel in principle, and
has been often practised even with the sail, as a
by the well-known order of retreat (fig. 12, p. 115), each
wing of which, taken singly, is, in fact, an échelon for-
mation, exactly conformable to that of a fleet in line of
bearing, as shown in fig. 16, p. 120. The order of retreat
is strong on both flanks, by the reciprocal fire of the shipe
which compose it ; and it is strong in rear, by the fire of
the stern and broadside batteries crossing each other.
It cannot by sailing-ships be reversed so as to form an
order of advance; but by steam-propulsion this may
be done; in which case the broadside and bow batteries
of the ships will respectively cross each other. Unless,
then, it can be shown, by any who demur to the
author’s proposition, that the order of retreat which has
so frequently been practised, successfully, by flcets of
sailing-shiﬂ)s, is unsound in principle, and so restricted
in its application as not to be practicable on all occa-
sions; it must follow that the proposed order of battle,
in which the ships are ranged en échelon, is one of
great strength and convenience. It may indeed be
exccuted by stcam-flects on any lines of {)caring with
the utmost precision and certainty ; and there can be
no doabt that this formation will become of extensive

~use in the tactics of stcam-flects.

An advantage of perhaps vital importance results
from ranging ships for action in this oblique order.
The sterns of stcam-ships, which, by the propinquity
of the moving and steering powers, must be considered
their most vulnerable parts, are screened from the fire of
the cnemy’s ships, instead of being exposed to it. If
formed in line ahead, the ships are exposed toa cannons-
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ade aimed at their sterns, which, if it take effect between
the inner and outer sternposts, in which space are
imbedded the rudder-head and case, the trunk, the
yoke, and other stecring-apparatus, it might reduce a
formidable steam ship into a very helpless and imnpotent
antagonist. )
136. A fleet, consisting of nine ships of the line,
in line abreast in the centre, and en échelon on
the wings (fig. 15, p. 119), at the distance of 970 fect
from each other, measured from centre to centre, will
cover a space of nearly 2600 yards, iu which case the
fire of the ships en échelon on each flank will cross
each other efficicntly in front of the ‘ships in line;
but a fleet consisting of 20 sail of the line or upwards
should put forward an uneven number of its ships, say
5 or 7, and form them in double échelon on the centre,
as in fig. 18, disposing them so that their fire in both

Fig. 18,

directions may cross the fires from the two wings. This
formation rescmbles very much a front of fortification,
and, like such a front, it possesscs great military
strength.

It must be understood, however, that this disposition
of ships in a fleet, and also that described in Art. 126,
are consisteut chiefly with the occupation of purel
dcfensive positions, in circumstances which make it
impoesible, or at least difficult, for the encmy by turning
either wing of the flcet, to avoid attacking it in front:
this may be the case when it is required to defend a
strait of the sea. If the position be on the wide occan,
and the enemy—declining to attack in front the flect
which is on tho defonsive—should move towards a flank
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with a view of turning it, the ships en échelon ma
speedily be moved into the gencral line, and the whole

cet may change its position, moving in line towards
the menaced side. fxg doing this, it will have to
describe only the ckord, while the cnemy’s fleet will
have to pass over the length of the arc; the commander
of the fleet on the defensive will, therefore, be able to
anticipate Lis opponent, and, probably, to frustrate his.
intention.

137. Flects of sailing-ships have ever had their
look-out frigates and small vesscls in attendance for the
purpose of obtaining intelligence ; but such vessels have
not been used as advanced guards-to cover the fleet, on
account of the impossibility of keeping such ships ont
of the lines of fire from the fleet ; but with steam-fleets
it will be practicable, and highly important, to adopt
in this respect a practice corresponding to that of an
army in an open country, by having advanced posts
of small and swift steamers, with supports composcd
of steam-frigates (fig. 8, p. 112), so that an enemy may
not be able to approach without driving back thcese
advanced posts, and thus, in some degree, disclosing his
. intentions. When compelled to retire, these advanced
squadrons should concentrate in échelon positions; and
ultimately either pass through intervalsin their own
line or round its flanks, and range themselvesin reserve
prepared for whatever duty may be required of them.

. 138. The formation of a flect in two parallel lines
in chequered order (fig. 19), the ships in the second

Fig. 19,

- [ —_1 (= <> «>

[ = [ = o4 > Ll
line covering the intervals between those in the first
line, is a convenient order of stcaming, though by no
means a good order of battle; since, to enable the
ships in the second line to defend the intervals in the
first, or to enable them to form the two lincs into one,
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the intervals between all the ships in each line, as well
as between the two lines, must g very great—at least
equal to two cables’ length. It would be better that
the ships in the front line should be ranged at the
usual distance of one cable’s length, and that the second
line should constitute a reserve force ready to move
in any direction that might be required.

139. With a fleet of sailing-ships the operation of
doubling upon an encmy’s line can only be made upon
the rear ships of a flcet under sail to leeward, by slant-
ing towards them, supposing these to be sailing on the
~ wind on the same tack. In all such operations there

is great difficulty in keeping sailing-ships, on either
side, in proper positions,—one on the bow, and the op-
posite one on the quarter of the ship attacked,—so that
the attacking ships may not fire into each other.

140. The most skilful, brilliant, and successful battle
fought by Nelson, and perhaps ever fought on the sea,
was assuredly that in which he attacked the French
fleet at anchor in Aboukir Bay, in 1798, by doubling
upon the French van in such a manner that seven

rench ships were attacked on both sides by eleven
British ships, whilst the rear of the French flcet an-
chored head to wind, and therefore to leeward, could
render the van no succour. :

The French flcet consisting of thirteen sail of the
line was anchored in line ahead N.W., the van shi
about 2400 yards distant from a shoal, between wbicg
and the van it was never imagined that the British
fleet could pass* The intervals between the ships of
the French line were 160 yards, and the length of the
line, including the length of the ships, was about one
and a half mile.

The French admiral concluding that Nelson would
postpone his attack till the morrow, as the day -was far

Lord Nelson, obearving that the French ships were at single anchor, bad
mszuuinthtdnm.dm must bave ascertained that
dg waler between the van-ship and the shoal was sufficient to allow

to swing round on her anchor in the eveut of a change of the wiad ;
on this assumption the plaa of was determined.

Lpee.
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advanced, remained at anchor for the night, laying out
his anchors in such a manncr as to spring the Lroad-
sides of his ships towards his opponent. But he was
deceived. Nelson formed his fourteen ships into two
divisions, one of which was to athwart the van of
the French fleet, between it and the shoal, and attack
the ships on the intecrior side, whilst the ships of the
other d'i’vision were to range themselves on the exterior
side, so that every French ship, down to the seventh,
the ¢Oricnt,’ should be attacked by two British ships,
onc on the port-bow or stern, the other on the star-
board quarter or bow. For this each British ship
prepared to anchor by the stern, passing & stream cable
out of her gunroom-port and tricing 1t up alongside,
beneath the lower-deck ports, bending it to the bow
anchor on that side; so that by paying out the cable
when the anchor was let go, the ship might be brought
up by the stern, and thus having two cables attached
to the same anchor, the ship’s broadside might be
“ gprung” into the proper (i)irection for action, by
- slackening one cable and hauling upon the other.
Thus eleven British ships doubled upon the seven van
ships of the French fleet with the utmost skill and
regularity ; and in that celebrated action which began
about 5 p.xr., while the British ships did no injury to
one another they captured all those to which they were
opposed. The French admiral committed a t mis-
take in not getting under way as soon as the British
fleet appeared. -

141. A steam-flect will never be caught in so help-
less a position ; the ships would have their steam up,
get under way, and try the issue of a general action;
or the ships not doubled upon in this mode of attack
might rush up and double upon one or both of the at-
tacking divisions.

The tactical skill evinced by Nelson in this great
battle was a practical exemplification of that maxim
in military tactics, which teaches the importance of
so conducting a battle as to bring upon the point of
attack a great superiority of force, in such manner that
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the enemy, even if numerically superior upon the
whole, might be unable to succour tﬁz part so over-

wered—a maxim to the application of which Na-
poleon I. owed mainly his triumphs, and which Nelson
so skilfully adopted in the battle of the Nile. Iad the
French fleet been anchored in two lines, Nelson cither
would not have attempted this audacious mode of attack ;
or if he had, one or other of his divisions must have
been placed between two divisions of his enemy—an
observation which the author here makes to show the
evils of extending a fleet, whether at anchor or under
sail, in a single line, and the importance of always
ranging fleets in two lines, or, at least, with a strong
reserve in a sccond line.

Doubling upon the ships of an enemy’s fleet, will,
however, be hereafter an important ‘evolution in the
offensive movements of stcam-fleets ; but this must be
managed very differently from that which has hereto-
fore been practised, and should rather be by doubling
upon the van and throwing it into confusion, than by
attacking the rear of a fleet.

142. It would be a hazardous undertaking to endea-
vour to penetrate the line of a steam-fleet ranged in
order of battle en échelon, as in fig. 16, p. 120, tho
ships of the attacking fleet moving in dircctions con-
trary to thosec of the fleet attacked, for all the lines
of from the ships in that order are open in every
direction; and those from two ships at least would
croes each other upon any one ship which might
be advancing to penctrate the line of battle. A shi
in the act of penetrating, and after having netmtcti:
would assurechy be in a thoroughly crippled state. It
is obvious, however, that the intervals betwecen ships
en échelon, on any line of bearing, are open in all their
width to the ships of an enemy’s fleet coming up on
the same course as is kept by the ships in that line, for
the purpoee of cutting through it: but a flect 8o coming
n& suppoee in line ahead, towards the interval between
the ships B and C, fig. 16, and parallel to the directions
of thoee ships, would find itself opposed in its advanco
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by fires from the starboard broadsides of the ships A
and B; and, should they succeed in fpm;sing the interval,
by fircs from the port broadsides of the ships C and D:
at the same time they would be liable to a general
enfilade, first from the stern-guns, and then from the
bow-guns of such of the ships as are nearly in the
directions of their courses. Supposing the penectration
to be effected, the ships on cither side of the line of
penetration might, with ease, move u[{):nd immediately
put the ships which had got through between two fires.

143. In an attack from the windward by a fleet of
sailing-ships, it was nccessary that these should bear
down directly or obliquely on the broadside batteries of
‘the enemy’s ships, though in so doing they were un-
avoidably exposed to a severo fire, more or less raking,
before they could attain a position favourable for close
action or for penctrating lhis line.  Sailing-ships have
invariably been severely crippled in sails and rigging
as well as in the hulls, in bearing down upon ships to
leeward, even when gunnery fire was far less eflicient
than it is now. The ships of Lord Duncar’s flcet, in
bearing down upon the Dutch line, were far more severely
damaged in the hull than in any actions against the
I'rench; and so assuredly would Nelson’s division have
been treated in bearing down in line ahead at Trafalgar,
if the French and Spanish gunnecry had been then as
efficient as that of the Dutch fleet proved at Camper-
down, and as that of the French navy is at the present
time.

144. An examination of the tactical circumstances of
the battle of Trafalgar will show that Villeneuve's plan
was to abandon the vicious practice of extending a flect,
in line ahcad, in a single line of battle; he apparently
intended to contract, concentrate, and range his force
in such manner as to render the penetration of his line
from the windward cxtremely difficult, and to give his
fleet military strength by the reciprocal defence of its
ships. Villeneuve’s nautical science was in advance of
the practical methods of that day; and it did present
great obstacles to the success of Nelson’s plan of attack,
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which would not have been experienced if each French
and Spanish ship had been in the wake of the ship
before it, in single line of battle. There can be no
doubt that the novel formation which Villeneuve at-
tempted, though frustrated by the disabilities of the
sail, shadows forth the adoption of that order of battle
which the author has endeavoured to propound, and
which will undoubtedly hereafter become an cstablished
formation in steam-warfare.

The combined French and Spanish fleets previous
to the action off Trafalgar, when seen a_little before
daybreak on the 21st of (ctober, were in line ahead on
the starboard tack, extending over a space of nearly five
miles. At 8 h. 30 m. A.x. 510 ships tacked together by
signal, and formed on the port tack, very irregularly, as
it seemed, in a crescent figure, convex to leeward (James,
vol. iv. p. 32). Lord Collingwood in his official de-
:Etch stated, that in this novel formation every

ip (as a, b, ¢, &c., a, b, ¢, &), fig. 20, was about

Pig. 2.
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a cable’s length ahead or astern of its respective follow-
ing or leading ship. Thus the combined flcet seemed
to be formed in a kind of double line, which, when
viewed on the beam, appeared to leave very small
intervals between the ships.

This formation, which to some appeared disorderly,
to the experienced eye of Adminr Collingwood gave
indications of a wisely-considered plan, designed for
the purpose of making the fleets occupy a less extent
of and thus enabling the shipe to concentrate and
combine their strength by reciprocal fire. It failed, as
we have said, from circumstances over which the com-
mander of the con.bined fleet could have no control ;
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but great is the credit due to the illustrious commander.
of tfc British fleet for having thus, in the apparent
disorder, discovered a new principle in naval tactics—
one which would present very great obstacles to an
attempt of the enemy to penctrate a line of shipe.

It 18 now evident that Admiral Villeneuve's inten-
tion was to form the combined -flcet in two lines of
bearing, with the angular point to leeward ; thus re-

"~ versing the order of retreat described in Art. 120.

This formation, though difficult to be effected, and
scarcely possible to be long retained, by sailing-ships, is
capable of easy accomplishment and retention with
a fleet of steamers. The dispositions of the several
ships may be understood from the above figuroe and
description.

145. It is extremely probable that, if the present
improved state of naval gunnecry had existed, in 1805,
in the French navy, the divisions of the British fleet, in
bearing down upon the combined French and Spanish
fleet off Trafalgar, would have been entirely disabled
before they came to close action. Nelson’s and Colling-
wood’s divisions advanced at a rate not exceeding 1%
miles per hour, and the ¢ Victory’ was under the fire of
some hundreds of heavy guns during forty minutes
before she reached the enemy’s line. According to M.
de la Gravitre (Guerres Maritimes, vol. ii., pp. 185 to
188, Plunkett’s translation), Nelson would have seen
his ships smashed to pieces by those of the French, like
cavalry when improperly attempting to break the

uares of steady infantry. “This disregard of esta-
blished rules in approaching an enemy arose entirely,”
writes M. de la Graviére, in a note referring to the
French translation of the author’s work on Naval
Gurnnery, “out of particular circumstances, and ma
be considered as a proof of the decline in Frenc
gunnery-practice during the war.”

146. But in the tactics of fleets endowed with
adequate steam-power, there need be no such exposure
toegamage, before a position for close action can be
attained. A steam-fleet so endowed, instead of bearing

|
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down obliquely or directly, on the broadside batteries of
an enemy's fleet, may run up from the rear, in two
divisions, alongside of the enemy’s ships, in an order

rallel to his line, and thus double upon it with safety.
ﬁi& could be prevented only by the enemy being
protected by a strong reserve en échelon, covering his
rear. Between this reserve and the main line, and
exposed to the fire of both, the attacking division would
'be obliged to pass, in order to effect its object.

147, Success in this mode of attack depends, upon
the comparative speed of the two fleets. If the fleet of
the assailant be superior to that of the encmy, the latter
cannot avoid close action on disadvantageous terms.
If, on the contrary, the d of the flect menaced is
superior to that of the other, that fleet will be able to
make its escape.

It may appear to some readers, that if, as stated in
Art. 145, in future naval battles, there will be no attacks
by fleets advancing directly in divisions of ships arrayed
in line ahead on the broadside batteries of an enemy’s
fleet, as at Trafalgar, and that there will be no repeti-
tion of such a battle as that in Aboukir Bay—Nelson's
two crowning victories,—this would tend to show that
the new a{stem of naval warfare will put an end to that
bold, resolute, and audacious mode of action, which was
the wont of the British navy. But this will not be the
case. It is true that, in the present very improved
state of naval gunnery, such a mode of attack as that
adopted at Trafalgar could not be made without seri-
onsry crippling the attacking fleet, before it could close
with the enemy ; and it is not probable that so faulty a
formation as that of the Frenc% fleet in Aboukir
will again occur. But, our officers, imbued with the
resources of tactical science and nautical skill, and our
men ablo and ardent to carry out, with unflinching
courage, their commands, will nevertheless find in steam-
warfare, ample opportunities for acting in that vigorous
and audacious manner which has ever been congenial
to tho spirit of British seamen.

148. operation of doubling upon the rear of a
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fleet of sailing-shipe, ranged in a single line ahead, as
A B, fig. 21, wasp.obviously invited by the inherent

Fig. 31.
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weakness of such an order of battle; and, employed
against such a line, it was in truth a very formidable
mode of attack : but fleets of steam-ships ranged in line,
as A B, fig. 22, with a good reserve, as C D, would, if
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commanded by experienced tacticians, have little to
apprehend in such a case. It might be met by the
reciprocal operation of doubling, by means of the re-
serve, upon that division of the enemy that m;'lght
endeavour to penetrate between the rear of the fleet
and the reserve, by which that rear is covered and
protected.
- A well-commanded steam-fleet should not passively
receive, in its existing order, an attack made upon it,
but should rather assume Promptly a position in which
it may, by offensive operations, actively resist and frus-
trate the enemy’s attempt. Thus (fig. 23, p. 136) if,
being already in line ahead, as at A B, the shipe in lihe
positions a, a, &c., with a reserve as C D, and the ships
In positions ¢, ¢, &o., the enemy advancing in two lines
EF, G H, should make demonstrations for attacking at
the rear, or doubling the fleet; the ships u; A B may
' I
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unmedmtez be thrown en échelon in the podtions e e,

&c., while in the reserve may take the positions d, d,
\ re 5.
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&c. The enemy then, instead of finding the rear of the
fleet un‘protecteg, will find himself exposed in both his
advancing lines, to a direct fire from the broadside
batteries of the ships in line and in reserve, as they cross
his bows, while the sterns of all are refused to him.
The rear half of the line A B may now form itself on
the line A K, and the other half on LM, parallel to it
and supporting it ; in this order of battle the fleet might
engage the enemy at the head of his lines and compel
him to fight on very disadvantageous terms. The
enemy’s attempt, therefore, would in all Rrobability
terminate in ﬁis discomfiture; of which, in course,
advantage would be immediately taken. Counter man-
ceuvres may be promptly made by steam-fleets to meet,
and, if well conducted, to frustrate, almost any man-
" ceuvres that may be attempted.

149. A well-exercised and skilfully-commanded steam-
fleet should never be restricted to pure passive defence.
Steam-propulsion is essentially an active agent which -
secks the initiative, and invigorates execution ; it should
therefore always be employed promptly and vigorously
in offensive operations. A celebrated tactiwan has



Secr. 11 ADVASCE IX LISE ABREAST. 137

well said that it is in offensive operations, and not in
passive resistance, that decisive victories are to be
found.*

150. The advance of a fleet of sailing-ships in line
abreast, is an extremely difficult and dmdvg:x
movement, as the ships are exposed to be raked fore and
aft, and this order itself it is extremely difficult to main-
tain with the sail. (See Art. 94, Note*, p. 97.) Buta
fleet ranged en échelon is in a very favourable order
for approaching an enemy obliquely, the ships not being
exposed, in their advance, to an enfilading or raki
fire. A steam-fleet may advance in line abreast wi
as much precision as an army on land can march in
line of columns; and, when near the enemy, the ships,
by being thrown into échelon order, may avoid being
raked or enfiladed. It should be obeerved that a ship
cannot, strictly speaking, be raked unless she is s0 near
the enemy that the trajectory, or path of the shot, is
nearly horizontal : if the distance of the ships is great
enough to require the shot to be fired at an elevation
which will cause the path to have considerable curva-
ture in the vertical direction, the ship may be fired
into, but not raked. N

151. When a line of troops, advancing in close
columns, comes 80 near the enemy’s position that bat-
teries placed on the alignments of these solid masses
would geeome destructive, the deep order of the column
is extended into a slender line of troops; so, shi
advancing in line abreast, when arrived so near the
enemy as to be exposed to a raking or enfilading fire,
may form themsclves into a line en échelon, in which
order they may advance obliquely under cover of a
cross-fire from their bow ang broadside guns; and,
when close to the enemy, may form in line ahead if
they can do no better. -

152. The great tactical maxim taught by modern
military science is to abandon the practice of fighting
in parallel order, and so to combme offensive move-

m:‘.‘;gmd;: une aotion offensive, et non dans la résistance, qu'est la vio-
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ments as to bring a superior force to bear upon some
decisive point of attack,® thus rendering the attacking
troops stronger upon that point than the enemy, what-
ever be his entire numerical strength. By the oblique
order of attack this important maxim may be applied
in the tactics of steam-fleets, with as much certainty as
in military operations on land.

153. The oblique order.in a steam-flcet may be formed
by ships in line ahead, or by shipsin échelon upon a line
of bearing parallel to that of the enemy, the obliquity
of the ships to their line of bearing constituting in
reality an oblique order. The degree of obliquity of
theee formations, in military tactics, depends chiefly on
the nature of the ground; but in naval operations on
the uniform surface of the sea, the military maxim,
that the degree of obliquity should in general be half a
right angle (“ & demi-quart de conversion " — Guibert),
should be absolute. '

154. In an oblique order of battle, advancing to
attack an enemy in line, the ships must of necessity be
ranged in line ahead; for, if in échelon upon a line of
bearing oblique to the enemy’s line, the ships so ranged
wouldie steaming directly towards the enemy, exposed
to be enfiladed quite as much as if they were advancing
in line abreast.

155. Oblique orders of battle, when speaking of two
opposing fleets, each in line ahead, are of two kinds : —
1st, when the fleets are steaming towards each other
as if their courses would meet in some point, as P
(fig. 243, in lines making with éach other an acute angle ;
anﬁ 2ndly, when the fleets are standing towards each
other as if their courses would meet in some point,as Q
(fig. 25), in lines making with each other an obtuse angle.
In technical language the latter is called the cross attack,
and both these movements are preparatory to attacks on

® % Le principe fondamental de toutes les combinaisons militaires, consiste
" & opérer aveo la plus grande masse de ses forces, un effort combing sur le point
déasif. Le premier moyen est, de prendre I'initiative des mouvements, car il
inoon e prenant P'initiative d'un mouvement, peut
o il est en pleine exéoution.”—Joann, tom. fii.
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the van of an enemy’s line. In both cases it is clear that
whichever fleet can, by superior speed, 8o forereach upon

Fig. 34.
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the other as to pass athwart his van, the fleet so gained
upon will be placed at manifest disadvantage; the van-
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ships will first receive obliquely the e fire of
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the ships coming up in succession, and then the raking
fire of those that are passing athwart their bows. Thoee
van-ships, being in no condition to attempt the bazard-
ous movement of passing on through the enemy’s line,
by which they have been outflanked, would be compelled
to break off from their course, and, in confusion, would
endeavour to assume some other formation.

A steam-fleet should avoid battle in an order parallel
to the enemy’s line, steaming on a contrary course ;
since the movement leads only to a cannonade with,
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perbaps, equal injury to both fleets, and ends generally
in a drawn battle, of which there are many instances,
to the mortification of the commanders and the disap-
pointment of the country. Such was Keppel's action
in 1788, and such would have been the case in the
battle of the 12th April, 1782 (in which the French
and English fleets were passing each other on contrary
tacks), had not Roduney, perceiving that the enemg 8
line was not kept compact, scized the favourable
opportunity, and severed the French line of battle by
penetrating its centre. (See Art. 92.) _
156. It must be observed that ships in single line
ahead, thoigh in one scnse in a line of battle, form
nevertheless a long and slender column, which, when out-
flanked, is in the same predicament as a line of troops
in the field, in like manner outflanked and turned.*
The fleet and the army would be equally thrown into
confusion.
157. In the case of the cross attack, that flect which
crosses athwart the other has manifestly the advan-
In sailing-tactics, the object so much contended
for was to fetch to windward of the enemy’s van or rear.
In the tactics of steam-fleets, it is clear that the advan-
tage of forereaching upon and attacking the enemy in
van or rear, is entirely a question of steam-speed; and
the importance of a superiority in this respect is there-
fore manifest.” :
158. In the battle of the 14th February, 1797, when
the squadron of the Spanish fleet, which had formed to
leeward, failed in its attempt to reunite with the body
of the fleet by passing through the British line, the
fleets tacked to the N.-W. In this course it was pur-
sued by the British van, led by the ¢ Culloden, and
followed by the ¢ Blenheim,’ ¢ Prince George,’ and others,
whose superior speed enabled them ultimately to fore-
reach upon and attack the Spanish van, where the

¢ & Une ocolonne uthqu&.pthuhddnulrmhodm
qu'sne lmuth ) son extremité,"—Jommn1, tom. iii. p. 347,
* Ses Art. 100, Note, p. 101.
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principal prizes, vig., the ¢Santissima Trinidada, the
¢ San glicholas,’ and the ‘San Josef,” were taken. :
~ 159. A fleet in line or lines ahead, is far more likely
to be thrown into disorder by being thus attacked at
the head, than by any attempt on the rear. An attack
on the rear may be fgustrate (as in fig. 23, p. 136) by
having there a reserve of ships, overlapping and cover-
ing that extremity of the line; and the rear of a flcet,
like the rear of a column of troops, may be disor-
dered without throwing the whole fleet into confusion.
On the contrary, when a column is disordered by being
attacked at head, that disorder recoils upon the whole
column. The rear of a fleet may be attacked by an
enemy in parallel order, but the van of a fleet can only
be attacked by a fleet moving towards it in oblique
order. (See Art. 155.)

160. The great advantage of échelon formations
consists in the facility which is afforded to the com- .
mander of a fleet for embarrassing the enemy by
demonstrations which he may think fit to. make in
order to mask his real intentions. Falsoe demonstra-
tions may promptly be exccuted with a view of de-
ceiving the enemy respecting an intended point of
attack. Misled by the position assumed by the ships,
the enemy may be tempted to change his dispositions;
on discovering his error he will make an effort to rec-
tify it, perhaps under fire, and in the midst of the
confusion attending the change of disposition, a vigor-
ous attack being made upon him will, in all probability,
end in his total defeat.

161. Let an enemy’s flcet be moving in any direc- °
tion in linc ahead, as A B (fig. 26, lg 142), and let a
fleet be advancing en échelon, as CD, the ships being
disposed as shown at a b preparatory to an attack on the
enemy at the head (B) of his line. This disposition of
the ships can be promptly changed to cd, at right
angles to a b, as if for the purpose of attacking the rear
(A) of the line, by turning each ship through a quarter
of a circle; while a fleet 1n line ahead, in the ition
A B, would be obliged to reverse the courses of all the
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ships. Thus either extremity, whether van or rear, of
a E:et may be menaced, and the reverse extremity

Fig. 96.
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actually assailed with great facility, while the com-
mander of the fleet is kept to the last moment in a
~ state of uncertainty respecting the real point of attack.

The enemy in the position A B may, no doubt, change
his order from line ahead into line en échelon: in

. that case the order of his advance should be such that
the fleets may, c@teris paribus, be on equal terms. Either -
fleet may be forced to turn into line ahead, and by a
speedy movement menace the flank of the other. When
en e’cgelon, it must be remarked, however, that, in the
conflicts of well-commanded steam-fleets, feigned attacks
may produce serious realities to the fleet making the .
feint, if the position of the enemy should be such as to
permit him to penetrate with a division, in force, be-
tween the body of the fleet and the attacking division.
Therefore, unless the enemy’s fleet be extended in
line, and the main body of the attacking fleet be in a
position to support the feint with great force, any

" attempt to engage in that manner would be attended
with considerable danger.

162. A vigorous imtiative, prom‘f)tly taken, as soon
as the force of an enemy’s fleet and its order of steam-
ing can be distinctly ascertained, afterwards prosecuted
without faltering by a tactician having a clear
ception of what he has to do, and of the way in which
it should be done, will force an enemy to range his
ships in the order in which he means to fight, or to
mancesuvre in order to avoid or postpone an action. If -
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the enemy would simply mancuvre, a trial of skill
will ensue between the admirals of the two fleets ; and
he who is best exercised in tactical evolutions, and can
conduct them with the greatest skill, will out-manceuvre
the other, and bring him to action in the circumstances
most advantageous for himself.

If, on the contrary, the enemy determine to fight, he
will be forced, by a resolute advance of the fleet, to
extend his line in order of battle, as at A B, fig. 8,
p- 112. Whatever that order may be, he should be im-
mediately attacked while so extended. An oblique
movement of the fleet, supposed to be in double
columns, as at /, n, p, should be made towards the right,
on the enemy’s rear, and a demonstration to menace
seriously that part of his line. This may be effected
by the whole flect steaming in the order represented at
m, n, p, in fig. 8, and, at the same time, the steam
frigates and sloops moving to the right, supported by
the rescrve, should advance as if to attack, and double
upon the rear B, of the encmy’s line. This menace
should be put in execution before any change in the
order of the flect’s advance has been made, which
might indicate the real intention; but, when the de-
monstration shall have led the enemy to draw his
reserve ships to the support of his rear, the divisions
l, n, p, of the attacking fleet, previously formed in
échelon of lines on their respective centre ships, should
rush up successively, in that order, at full speed, to the
left. When close to the enemy they should engage,
and, if possible, outflank his van, while the right divi-
sion p, supported by the reserve (which will be with-
drawn as soon as the feint has produced the intended
effect and the real attack has commenced), will vigor-
ously attack and charge through his centre with a
superiority of force, and either penetrate it or create a
meélée which shall render it impossible for the rear
ships to rejoin their leaders; at the same time the com-
mander of the enemy’s fleet will be quite unable to
reverse the courses of his van-ships, in order to double
npon the division attacking his centre.
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No doubt some of the ships will, in these attacks, be
seriously injured, but it may be reasonably expected
that none will be so entirely disabled in their screws,
or otherwise, as to be prgvented from arresting the pro-

of the enemy’s rear-ships. Some of those, at
feast, which had attacked and penetrated the centre,
may, after having effected this object, turn into line
ahead to the left, and attack on the starboard side that
part of the enemy’s flcet which had been previously
attacked on the port side. :

Should an attack thus conducted bave a successful
issue, half the ships constituting the enemy’s line might
be captured or destroyed, and then all the available
ships of the fleet, with the reserve steam frigates and
sloops, should be sent in pursuit of the retiring enemy.
Such may not be the result of a battle under the con-
ditions assumed in this article; the author professes
only to have described a vigorous mode of action con-
sistent with the tactical principles which arise from the
employment of the new motive power in naval warfare.

63. The operation of reversing steam-ships (300
or 350 feet in length) when in line of battle, and under
tbe guns of an enemy, is a difficult and dangerous evo-
lution, which should be avoided if possible ; and in well-
planned battles the operation should scarcely be neces-

. It may be inferred, however, from what has
been stated in Art. 96, that the operation of reversing
the ships of a fleet may be occasionally useful, and even
necessary : for example, the van of a flect being cut off
from its rear, in consequence of the line being pene-
trated at its centre by an enemy’s flcet, is thrown out of
action, and can in no other way succour the rear than
by reversing simultaneously the ships, and doubling,
in its turn, upon that division of the enemy’s fleet which,
after the penetration, had enveloped its rear.

164. Steam-ships in line may casily reverse their
courses individually ; but to reverse the alignment of a
fleet by chbanging the flanks, moving the shipe in the
looped curves which they must respectively describe in

to maintain in the new line the.same order that



8zor. 1I. REVERSING STEAM-SHIPS, 145

they had in the original formation, is an evolution
wholly useless and utterly impracticable on real ser
vice. It is like the obsolete military movement of
changing the front and flanks of a division of troops to
the rear. The alignment of a fleet of twenty Eip
covers a sga.oo of at least two miles. The ship A
on the right flank would have to describe a curve of
more than that length to gain the rigI};xt A’ of the re-
versed line, whilst the ship on the left B would have to
describe looped curves of still greater extent in order
to get into her position B’ on the left flank ; and all the
intermediate ships would have to describe very complex
curves in order to attain their respective stations in the
new alignment. The nature of these movements may
be understood from the annexed figure. - The necessity

Fig. 97.

of putting ships to the right-about can scarcely be
required under any circumstances, unless, indeed, 1t be
to turn their sterns to the enemy and make off, which
should never be done. But, should it become necessary
to reverse the position of a line of ships already in line
abreast, so as to arrange them again in line abrecast,
but facing in opposite directions, the ships should be
reversed individually. This may be done by two move-
ments : first, the shiga should be put in line ahead by
a quarter-turn of each ship to starboard or port, and
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then into the required position by another quarter-turn
of each in the same direction. The new line will be
in rear of the former, and in inverted order, the right
wing being now the left, and vice versd—in military

lance clubbed : this position is not now considered ob-
Jectionable, in military evolutions, when sudden changes
of front to the rear are required.*

165. The modes of attack above noticed have not
been introduced with any expectation that they will
be considered as model operations, or that they will
apply as precise rules for oonducting naval battles. No
such rules can be prescribed ; and the author has stated
these cases merely to develope principles of action.
The accidents of a sea-fight are so various, the manner
of conducting the evolutions, tbou‘gh simplified by
steam, yet so complex, that only a few general prin-
ciplescan be laid down by science ; the rest must be left
to the skill, the genius, and the mental rcsources of a
chief in applying the principles to each particular caso
as it arises.

166. There can be no doubt that in the conflicts of
fleets, conducted with energy and resolution, with all the
capabilities of steam-propulsion, there will be occasional
melées, of ships getting confusedly in contiguity with one
another, which may by chance or design lead to a board-
ing. Thislast will introduce a class of operations of a mi-
litary character, for which we ought to ﬁz well prepared.
A line-of-battle ship once alongside of an enemy must
either assault or be assaulted : steam-ships should there-
fore be provided with larger quotas of troops, habituated .
to the sea, than heretofore, and should be provided with
some better facilities for boarding an enemy than
scrambling along yards or booms with their cutlasses
between their teeth; and there should be some deck-
defences by which to repulse a sudden rush of the
enemy when he has obtained a footing.

167. The assault of a military work is facilitated

e Por details of such mencuvres see Biddlecombe's ¢ Tactics of Steam-
Flosts,’ pp. 27, 28. :
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by ladders or other means of getting into it: means
szould therefore be provided to gain the deck of an
encmy'’s sh‘if by a temporary bridging; and every
ship should be provided with means of resisting
an assault when actually boarded. All military works,
from a regular fortress to a field redoubt, are in-
variably furnished with some description of interior
defence, by which the temporary success of an assault
may not be followed by the entire subjugation of the
work. Loopholed barricades should be placed across
the terminations of the quarter-decks and forecastles,
and other defensive arrangements should be made to
repel boarders. And there might be vertical scuttles,
w K:re borizontal scuttles were of old, between the
guns, on the fighting-decks of ships, to serve as loopholes
for Mini¢ marksmen there placed. The fire of the
Minié¢ rifle at Sebastopol was so deadly as to pick off
the loaders, spongers, and others of the guns’ crews
through the emq:)msures of the parapets; and to save the
men as much as possible it was necessary to provide
shot-proof mantlets, which were placed across the internal
openings of the embrasures. Expert riflemen, firing
through scuttles made as formerly on the fighting-decksof
ships, might pick off the spongers, loaders, and tacklemen
of a gun, through the large gun-ports which ships armed
with the heavy gunsof the present day require, in order
to be enabled to give a sufficiently elevated, depressed,
or oblique fire from the ship. (The ordinary sze of a
gun-port is about 3 feet square; the ports of the
‘Diadem’ and vessels of her class similarly armed
are 4 fect 6 inches wide, and 3 feet 10 inches high.)
Skilful riflemen firing at an aperture of that size, at
from 400 to 800 yards’ distance, would un%uestionably
soon put a gun’s crew hors-de-combat. No mantlets
can be used to cover the loaders, and, therefore, some
other expedient is required to protect them from so
destructive a fire.*

« The author is prepared with a means to effoct this, but which for the
proscnt he reserves.
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168. That assaults by boarding will hereafter he
frequent and formidable in naval warfare, is an opinion
very prevalent among French officers; Admiral De la
Susse in his answer to Question 260, proposed to him by
L’Enquéte Parlementaire, vol. ii. p. 84, says he attaches .
the greatest importance to the project of providing ships
which may be capable of assaulting the enemy at close
quarters with strong garrisons of troops; as well as of
rendering ships more capable of resisting assaults ; and .
Admiral de la Gravitre writes :—* Les abordages pré-
médités sont devenus trés rares aujourd’hui, parceque
c'est une manceuvre toujours dangereuse a tenter. Aveo
les navires & vapeur ils seront beaucoup plus fré-

ucnts. Une fois les navires ainsi accrochés, on pouvait
sélancer sur le pont ennemi, le sabre aux dents et lo

istolet au poing, ce serait une mélée, une affairc d'armo
Elanche, dans laquelle I'élan et le courage auraient beau
Jjeu; mais les deux navires, bien qu’accrochés, sont encore
séparés par un intervalle de dix ou douze pieds: si
quelque mét sert & les réunir, c’est un pont qui offre &
peine a deux hommes de front.”—Guerres Mari-
times, tom. 1i. pp. 259, 260.

169. It is especially in the power of rcaping more
abundantly the fruits of victory that the active agency
of steam will be felt. Many great victories have been
won without being followed up to their ultimate results,
because the sails and rigging of the victorious ships have
been so much damaged that they could not pursue the
flying enemy. It will not be so with stcam-fleets, par-
ticularly with flcets of screw-steamers : their masts ma
be shot away, but the submerged machine by which the
are moved, if kept free from entanglement, is inaccessible
to shot; and if the commander of a victorious fleet use it
not, in vigorously following up any advantage which he
may have gained, he would justly be censured ; and the
country would not be satisfied it a barren victory only
were gained.

170. It bas been shown in the course of this work
that the order of battle in line ahead for a fleet con-
sisting of & single column of ships, though moet conve-
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nient for simple broadside action when the opposing
flcets are within iunshot of one another, is yet one of
considerable weakness. (Sce Arts. 89, 112, 131, 156.
By a flcet of stcamers it may be attacked and doub
upon in the van or rear, or it may be cut somewhere in
its length by a fleet moving across its line of direction,
and thus, a portion, severed from the rest of the fleet,
may be captured or destroyed. In fact, the order in
line ahead 18 particularly exposed to an attack made in
conformity to the general  principle in war —¢the
greatest force possiblo should be brought to act agai

a wecak part of the line attacked.” Thoe mode of
strengthening it has beon stated ; and it is shown that,
by means of a strong reserve squadron, the effort of
the enemy may be paralyzed, and may even be made to
revert against himself (Art. 148). It is shown (Art.
113) that the order in line abreast for stcamers may,
with advantage, be assumed when the fleet is not
close to the ¢nemy’s line, on account of the facility:v?t'{
which the ships may be turned from this position to any
other that may be required.

The author has dwelt much on the disposition of
ships in lines of bearing, or in what may be called the
¢chelon formation ; and his object has been to show the
advantages which this formation has over others in
respect of the reciprocal defence which the ships are
able to afford cach other (Art. 134), and in respect of
the facility which that disposition, like the line abreast,
affords for changing the position of the ships in their
lino of bearing, as well as for changing the position of
the line itself (Art. 135) : ‘by this facility, an order of
battle on the offensive may be, almost immediately,
converted into an order for defence, and vice versd. The
échelon formation lends itself particularly to that order
of battle with stcamers in which the ships are formed
upon two lincs of bearing, for advance or retreat,
making with each other an angle which may generally
be of 90° though occasionally of more (Arts. 120, 124,
162).

1')11. A fleet divided into two or more double columns

K
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of this kind is in a highly advantageous order to ad-
vance against an enemy 1n line ahead : the divisions
are thus capable of being directed to a part of the line
which may be discovered to be weaker than the rest,
whether that part be the van, the rear, or the centre of
the line; and the movements may be regulated so as to
"leave the commander of the enemy’s fleet in doubt on
what part of his line the shock may take place (Art.
160). If thought fit, the divisions may, with no diffi-
culty, be formeg into line ahead, parallel to that of the
encmy, or into divisions en échelon oblique to that of
the enemy, and in this order may cut or turn his line
of battle.

The disposition of ships in line en échelon affords a
more complete system of reciprocal defence among the
ships than can be obtained by any other arrangement ;
the fires from guns in the bow or stern batteries of the
ships cross with those from the broadside batteries over
the spaces between the ships, and also to the extent of
some hundred yards ahead or astern of the general line
(Art. 134).

This principle of reciprocal and flanking dcfence
may be carrieg out, with steam-fleets, so far as to com-

rehend the disposition in line of battle, strengthened

y placing ships on wings obliquely to the general line;
and, in the case of a very long line, forming some
ships on a double line of bearing in front of the line
itself (Art. 136).

It is hoped that the principles inculcated in this
work will be found sufficiently intelligible to enable a
good tactician to apply them in any form of battle
which he may initiate, or which he may assume, either
for the purpose of counteracting any measures taken
by the enemy, or to take advantage of any false move-
ment which he may make.

172. In order to bring sailing-ships into positions
which may enable them to attack land batteries and
maritime fortresses with the advantage which proxi-
mity gives to a fleet or squadron in such a case, steam-

~ tugs may, and have been usod. The Prince de Join-
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ville’s attack of Tangiers in 1844 is a proof of what
steam may effect by traction; but, if well opposed, this
mode of approach would perhaps be both dangerous
and uncertain, from the J?tzﬁcuﬁy of passing a tow-
- rope, and the probability of its breaking or being cut
by a shot, besides the risk of the steam-tu ing
disabled, as was the case with the Danish ship, the
¢ Christian the Eighth.’ (See Colonel Stevens’ account
of that catastrophe.)

In the naval attack of Sevastopol in 1854, each sail-
ing-ship was led to its station by a stcam-tug lashed
alongside, and this is a more effectual method of gain-
ing the end than that of towing would be ; but the best
application of steam-power for battle purposes is evi-
dently that in which the propulsion is inherent in the
shiB itself.

uring the war with Russia in 1852-4 the Govern-
ment of this country, impressed with the importance of
having a numerous flotilla of steamers, of dimensions
which would permit them to manceuvre in shallow
waters, caused a considerable number of such vessels
to be constructed; and these being capable of pene-
trating into creeks, or moving along a shore to which
largo vessels could not all)proach, it was intended that
they should be extensively employed in the Baltic and
the Black Seas. One kiug of these vesscls, which were
called Despatch Gun-DBoats, aro from 180 to 200 fect in
length, and from 28} to 30 fecet in breadth; their
draught of water is 11 feet 4 inches, and their burthen
450 tons: they are ropelled by screws, and their
horse-power is 160. Their great length, in proportion
to their breadth, is a scrious. cause of weakness in these
vessels, as it is very difficult to tye them well together
in midships, and they are very liable to twisting strains
in heavy scas. The guns are mounted on pivot-car-
riages and slides, in the body of the Shiﬁ; the one abaft,
and the other before the funnel. voyaging the
guns are housed longitudinally in the middle of the

eck.
A smaller class of steam-vessels has since 2boen con-
K



152 NAVAL WARFARE WITH STEAM. Szer, 11,

structed as gun-boats, and these come fully up to the
author’s idea of what a good gun-boat should be. Their
dimensions are—in length 100 feet, extreme breadth
22 feet, depth of hold 7 fecet 10 inches; and draught
. of water at the load-line 6 fect 6 inches; their burthen
is 212 tons ; they have two engines, each of 30 horse-
power, and they are armed with a 68-pounder of 95
cwt. These vesscls are lugger-rigged without bowsprit,
and they are sufficiently strong to bear that heavy gun
at either, or at both ends, for action.

173. The means of reducing to practice the principles
which are to operate the vast change in naval tactics
caused by the usc of stcam as a moving-power in ships
of war may, to many persons, appear to involve ve
serious difticultics; and, perhaps, to some, those diffi-
culties may scem insurmountable. Such, indeed, they
would be 1f it were attempted, without previous ex
rience, to cxecute the more complex formations, which
‘are occasionally required. Officers and men should,
however, be made familiar with such formations with
steam-flects, beginning with those of the most clementary
nature, as the disposition of ships in simple lines of
bearing, and proceeding to the formations of columns
in double lines of bearing : they should also be exercised
in the practice of the evolutions required in the various
circumstances of attack and defence.

Much study will be requircd on the part of naval
officers to cnable them to understand thoroughly the
principles and objects of naval warfare with stcam
and, with this, much must still be left to individual
Jjudgment when an officer would put those principles in
practice, or direct those who are to exccute the opera~
tions under his superintendence.

The dirposition of a fleet in divisions, consisting of
double columns en échelon, in lines of bearing, as shown
in fig. 8, p. 112, may be considered as the general order
of stetm::s in which a fleet should move, being thus
alwa y either to meet or to make an a . In
naval, as in military tactics, the formations for action
depend on various conditions; on the localities, on
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moral circumstances, on national character, and on the
talents of the commanders ; and it is justly obecrved by
a great tactician® that it is a fatal crror to attcmpt
the reduction of every system of war to fixed rules, and
to cast as it were, in one mould, all the tactical com-
binations which a Geencral may have to form.

174. On land, an encmy in rotreat takes advantage
of the inequalities of the ground, profits by the conceal-
ment which woods and other impediments to pursuit
afford, and avails himself of the natural defences which
are to be found in all countries: a limit is also assigned
to the intensity of pursuit by an exhaustion of the
physical energies of men and horses who have borne
the hecat and burden of the day. Dut the sphere of
naval operation is an exlianso of watcr open to view,
except when shipsare enveloped in smoke ; the manner
and direction in which a discomfited fleet retires are
scen, and the damage sustained is obvious. The sca-
man, his exertions in battle over, finds rest in his turn,
and is restored to strength by an immediate supply of
food, whilst his ship carrics him forward.to reap the
fruits of the victory gained. It follows that an admiral
of a stcam-fleet who has succceded in throwing an
enemy’s flect into confusion, or in gaining a victory in
the tactical signification of the term, will only have
accomplished half his duty if he do not follow ug his
successes vigorously. Any advantage gained by a
steam-fleet in action should always E: attended with
great results.

s Jouixt, Sur ls Formation decs Troupes, 1815.
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APPENDIX

( A )

LIST OF THE BRITISH STEAM NAVY.

ADOUKIR, screw
Aglmemon do.
Ai do. .. ..
Alacrity, screw gun-vessel
Alban, paddle ..
Albert, screw ..

. oo

.. e

Alecto, paddle .. .. ..
Alert,screw .. .. o
Algiers do, .. .0 .
Amphlon do. oo .0 .
Anson, sci ilt)
Archer, screw .. ..
Ardent, paddle.. .. .
0. o0 e

screw  (nea
launeh«{)
Arrogant do. . - o e
Arrow [ 1 P
Assurance do. .. .. ..
eady
rady
“built)
" (iron)
(to be laid
down) .. & o .
Buzzard, paddle .. ..
Cumsar, serew .. .. ..

Cadmus, screw corvette ..

90
91
60

4

4
17
5
16
91

36
91

13
]
6

26
9
47
4
4

(-]
-

w2

303593092

®
oc

©
D -

X ]
-0

Guns.| H.P.

400 -

600
450 '
200

350

150

Camelion, screw sloo’
Canadian, screw (nearl
mdy for bemg hneh‘x)
radoc, paddle
u'ou) .
(1] .“.
corvette
being

Chesapeake, screw .. .

Columbis,
Comet do.
Conflict, screw ..

gun-vessel

Cormnnnt,u'revgu-v.el
Cornwallis, screw .. ..
corvette ..
Cressy, screw ..
Cruiser do. ..
guckoo. paddle
uragoa, screw
Curlé‘:‘ do. ..
Cyclops, paddle

Dasher do.

oo .o
e oo
KX .
LU 1
.. .o

.o .o .o

'i.un'z')

Dragon, paddle
Dn‘vg:r l::.

ready for being Imndns)

Duke of Wellington, screw

17

28auw

101

g8 BESBESEE BE: HolEoBBBErBiiesssss 88Eg: ¥(5
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H.P. HP.
Edgar,screw .. .. .. 91 600 Irresistible,
Edmn! screw .. .. 60 450 80 400
Emeral do. .. .. 81 600 o 4 150
Eocounter do. .. .. 14 360 s 91 600
Esk,screwcorvette .. .. 21 250
Earotas, screw mortar- . 1 .
shi ee s es e 13 200

P
Earyalus,screw .. .. 51 400 Kite, paddle .. .. .. 3 170
Exmosth do. .. .. 90 400 ’

Falcom do... .. .. 17 100 gun-vessel 4

;i‘;‘m' mi. es oo 16 100 os oo ;g
s oo 6 410 o ee  se

g".ﬂ, u’ do- .e e 4 m .o .o 3
screw e
mve-el& o oo ..‘“: 6 350 Lizard, paddle (|m) .
Forte,ecrew .. o« .. 51 400 Locust do. .. o

"Forth do. .. .. .. 12 200 London, screw.. .. ..
43 200 anifer do. ¢ o0 e

Wdle .. .. 16 400 Lynx,screw .. . o

Fuary do. oo o .. 6 615 Lym do. oo o o

Ma nne, paddle .
26 Mn&t:, screw o e

Ma do. " e
Marlborough, m' .
Mars, screw .. . ..
b‘mn“ do. oo Y
Medes, paddle.. .. ..

§883388 2283888288

s
8 B%:
2080000222585 conlu-2

80 400 Medina do. 0 o0 o 313
¢ 320 Medusa do. .. o 313
Mefmn, screw (im) . 350
bwilt) .. < ¢ o 17 200 Melpomene, screw .. .. 600
Merlin, paddle .. .. .. 3s
Bauihd,xnz‘m.). . 9l :(5)3 ﬁeﬂq, m(i. ).. . .
. 1 DX, screw (irom
e e w17 100 vessel .. .. T 0 .
es oo oo 60 200 Miubdl, screw Y 18 250
e e o 60 200 Mohawk, 4 200
e o0 6 "0 M
e eo e 6 240  for 17. 200
Hermes do. .o .. .. 6 22
ee oo e 91 600 91 500
corvette 21 230
v oo 60 450 _built) . e e o B0 ..
Niger, screw .. .. .. 13 400
v 91 600 Ni do. . o 91 560
“ee :; tg Nimrod, screw gu-ve.al ¢ 118
. 1
Oberon, paddle (iron) .. 3 20
121 Odin.pusk .S e o 16 860
6 230 Orestes, screw (being built) 31 ..
CTeW oo oo o 91 600
Jearus, ocrew .. .. .. 11 60 Orlandodo. .. "bni'l') :‘l’
‘u"‘ ‘ LL)
50 600 4 200
- 51 360 ..‘“:'-.‘.l 3 10
- H 8.72 Pastaloon, (being
. [ screw
‘ ‘ w hm) . (1) (1] .. 'o ..
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Gunae] H.P. Gume.| H.P.
Pearl, screw corvette .. | 20 | 400 || Shanoon, screw .. .. | 81 ] 600
Sharpshooter, screw (iron; 8| 202
17 | 200 || Sidon, paddle .. .. .. | 22]se0
31 | 400 || Simoom, screw (iron) .. 8 | 350
60 | 200 || Snake, screw .. .. .. 4| 160
16 | 650 || Sparrowhawk, screw .. 4 | 200
(iron) 2 | 360 { Sphinx, paddle.. .. .. 6 | 800
e e 6 | 260 || Spiteful do. .. .. .. ¢ | 280
e e 3 | 100 || Spitfire do. .. .. .. 8| 140
o e «. | 50 || Stromboli, paddie (troop- | 6 | 280
-vessel 6 | 350 e e
re e 12| 60 s e e 6 | 280
e e 4] 100 e es  ee 2 20
o e 3|13 w gun-vessel 4 | 200
screw | 27T 9] 6
being
«o | 131 | 800 || Tartar, screw corvette .. | 20 | 250
. 91 | 400 4] 1%
Prometheus, paddle.. .. 8 | 200 3| ¢
Pﬂ‘):scro e ee es o | 144 . | 25]310
Pylades, screw corvette .. | 21 | 350 ) o e | 8N '2:
Queen, screw (cut down) 86 | 500 e so e | B1] €00
(irom) .| ..|150
Racer,screw .. .. ..} 11]15% e oo oo | 31| 30
Ranger do. .. .. .. 8| 60 (irom) .. ¢ | 350
Racoon, screw corvette .. | 22 | 400 do. .. 3| 260
Recruit, paddle (iron) .. G | 16O || Trafalgar,screw .. .. | 91 | 500
o o 1] 160
o es ae 4 | 200 Urient, screw (iron) store-
e e e | 91} 800 ship .. « . . . | 400
theine | 2] 4® Valorous, paddle 16 | 400
Revenge, screw (bein alorou o e
bnila . e' ( ? 91 | 800 || Vesuvius  do. e e 6 | 280
. 4| 220 gun-vessel 6 | 350
. 81 100 screw .. 91 | 600
160 .. (nuhl;lx
4 | 200 anched)| 121 1000
90 | 500 paddle s | 600
6175 4 | 200
6| 280 e s e 4 80
121 | 500 || Virago, paddle.. .. .. 6 | 300
' Vivi do. . a0 e 21160
Vixen do. .. o o 6| 280
16| .. || Volcano do. .. .. .. 3| 40
102 | 400 || Vulcan, screw (iron) .. 6| 350
131 | 800 || Vulture, paddle .. .. 6 | 450
Russell, screw .. .. .. GO | 200 (iron) .. .. | 100
~VOane) 4| 200
e | 91} 500 etitand B
« | 101 | 600 (iron) .. ¢ | 160
| 61320 Yl wiggeon do. e .| .| 90
| 81467 }l Wilfire, paddle .. ..| ..| 76
«= | 701400 l| \yindsor Castle, screw .. [ 116 | ..
. 2; :gg Wrangler, screw .. .. 4| 160
"1 a1 ] 400 Wye do. s oo | oo ] 100
. «« | 21| 400 || Zealous, screw (ordered) Nl ..
Scaborse do. oo | 13] 200 || Zephyr do. oo .. .. 3] 100
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BRITISH NAVY.

Frox the most authentic information the state of the British navy
on the 5th May, 1860, was as follows :—

. Steam. -Balling. Total of
Class of Ehip. Bicam u'.'."
B or
ASost. | Dafiding Total | Afioat.
Liners 0 oo os e 48 13 60 16 76
Frigates .. .. .. ..| 8% 16 5 | 18 63
Block 8hi s ee se 9 . 9 . 9
Shipg .. .| .. 4 ' 4
e es e oo 16 -] 21 8 24
m oo we .o o 80 15 95 oo 95
Vessels .. .. .. b 14 . b 14 . b 14
Gun Vessels and Gun Boats l'lg 21 19: o wg
Traneports v o | 15 .- 1| . 15
Mortar Vessels.. .. .. 4 . 4 . 4
Total .. .. 413 73 485 32 517
Armament of the Sorew Corvettes.
Ne. : : i _:
20 8-inchGOcwt. .. .. .. .. .. 810
1 68-pounder pivot, 86cwt. .. .. 10 0
.21
Three of the above are armed as follows :—
Xo. s
- 20 "Mmm oo [ . oo 9 :

s
The “ Renown” is our best screw-steamer, and should be the
model of thess to be hereafter constructed. - At present we have
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( B.)

WAR NAVIES OF THE SEVERAL CONTINENTAL POWERS OF
EUROPE, AND OF THE UNITED STATES,

THE number of French ships of the line and vesscls of war, when
the Commission of Inquiry (Enquéte Parlementaire) commenced
its labours, in 1850, was as in the following table :—

8hips of the line .

Aficat.  Om the Stocks.

¢ er e e e e 21 . 20

Frigates .o o0 o0 o0 w0 e e . 30 .. 18
Corvettes oo se er e ae e e 81 .. 3
Brigs v oo o0 o0 w0 w0 e e 48

Gun-brigs

e e es e e e 8

Batimens 16gers .. .. .. . .. .. 33

Sailing transports .
Steam-ships of war,

. . . 37

from 450 to 650 H.P... 20

Ditto, from 220to 400 H. P. .. .. .. 27
Ditto, of 200 HI. P. and under .. .. .. 60

The twenty-seven ships of the.line afloat are as follow :—

First-rato .. ..

Sccond-rato .. ..

Follﬂh-rlh (1) oo J

Occan.
Montcbello. Auxiliary (160 H. P.)
Souverain,
*Friedland.
l *Valmy.
*Ville do Paris.
*Herculo.
*Jemappes. )
*Tage. .
*Henri Quatre.
[ Jena.,
*Suffrein.
*Inflexible.
*Bayard.
*Dugucsclin.

. Third-rate .. ..{*Breslau,

Charlecmagne. Auxiliary (2566 H. P.)
Diadéeme, :
Neptune.

Jupiter.

\ Napoléen. Stcamer (960 H. P.)

r Marengo.
Trident.
Villo de Marseille.

\ Généreux.

® Those marked with an asterisk were to be immediately converted into steam-

shipe,
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The twenty ships said to be then on the stocks are as follow :—
Fintrate .. .. Louis Quatorzo. )

-—

Fleurus.

Ulm,

Duguay Trouin.

* Annibal, °
Beoond-rate .. ..} Turcnne.

Navarin.

Austerlitz. Stcamer.

Wagram,

Eylau,

Dunawerth.
Foutenoy. ,
Tilsit, .
Maswnlu.
. Castiglione.
Mﬂb e oo ¢ D“qu(‘.n‘.
Tourville.
Saint Louis.
Alexandre,
| Jecan Bart, Stcamor.

itcen of the above twenty were sailing ships, and these have
since converted into stcamers. The twelve old sailing-¢hips,
marked above with an asterisk, have since been lengthened and are
to be converted into screw-stcamers of 400 to 450 horsc-power. -
All these will, when finished, make thirty-two line-of-battle steam-
ers ; but, since that time, twclve new stcam-ships have been built,
and one of these, the ¢ Bretagne,” was launched at Cherbourg, on
the opening of that port in the present year: it carries 131 guns,
and bas engines of f(?OO horse-power. ¥l‘ho building of new shipe
in the ports of France continues, and there is no doubt that in 1861
the number will amount to fifty, as recommended by & member of
the “ Commission of Inquiry,” in 1851. All the new ships of the
live are built on the tipo of the ¢ Napoléon,” and are to have
en§inea of ncarly cqual horse-power.
t may be intcresting to know that, according to the evidence
given at the Enquéte Parlementaire in 1851, the total quantity of
oak timber, for the purpose of ship-building, then in store at the
five gﬂt ports of France—Cherbourg, Brest, L’Orient, Rochfort,
and Toulon—amounted to 207,673 stere (7,334,387 cubic feet),
and of fir 28,831 stére (1,018,224 cubic feet) ; also that the who
mean annual consumption of oak for this purposc, at the same ports,
was 335,834 stére, or 1,265,549 cubic feet.
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Srate or TnE FrExca Navy ix May, 1860.

Class of Shlp. Steam. Salling. Teotal :.
AfScat. | Bulldiog. | Total | Afost, | Selling
Liners .. & o . 33 4 87 9 40
Frigates .. . o .. 34 18 4 28 75
Iron-cascd Bhipe 2 3 5 . 5
Corvettes .. . 1 2 1 13 32
Avisos, &o. . . 86 3 89 16 135
Gun Boats .. 89 20 o G8
Floating Battorics .. 5 4 9 o 9
rts (YR 31 . 31 . 31
Total .. .. 247 58 303 06 401

The DBritish stcam navy is undoubtedly superior to that of
France, but this superiority falls far short of what it should be,
considering that we have to provide for the defence of our coasts
at home, and of our colonial posscssions in all parts of the world.

The Russian navy, during the war with Turkey in 1829, con-
sisted of five divisions, each comprchending 9 line-of-battle ships,
6 frigates, and 8 corvettes and brigs, with 8 steamers. This force
has since been augmented to 12 linc-of-battle ships in each division.
The total cstublishment of the Russian flect at the commencement
of the late war was GO ships of the line, armed with from 70 to
120 guns; 37 frigates, of from 40 to 60 guns; 70 corvettes and
brigs ; 40 stcamers and 200 gun-boats. The system of manning
is by establishments of équipages de ligne, as in France. Of this
vast naval force three-fifths were stationed in the Baltic, and two-
fifths in the Black Sca. These last divisions having been destroyed,
and treaty obligations having been forced upon Russia not to
re-establish a naval arsenal at Scbastopol, she is devoting her
naval resources to increase her Baltic flect, which will, in the
course of the next year, amount to 40 stcam-ships of the line, all
the sailing-ships being converted into stcamers.

STATE oF THE RussiaN Navy IN May, 1860,

Steam. Salling, Total of

Class of Sbip. Steam and
Afioat. | Duidiog. | Total. | Afoat, | Seiling.
Liners .. .. .. .. 13 9 22 16 38
Frigates «« .. .. .. 18 3 21 v 21
Corvottes .. .. o .. 11 11 2 22
Small Vessels .. .. .. 30 . 30 30
Gun Boats .. .. .. 112 25 137 137
Transports .. o .o 8 . 8 8

Total .. .. 192 48 240 16 256
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The Austrian navy consists of—

: ghi" . . 215
rigates, i guns.
5 Col'vett;ec:’m;’.'ms 2,
7 Brigs, w 112
6 ” ”»
. 3 ml, » 20 ”»

Arr. B,

The navy of the Netherlands consisted, in 1850, of—

2 Shipe of .. _Szgum.
‘

6 »

3 » « 60,

1 ” oo 6‘ ”

8 , . 4,

2 ” .o 38 ”

2 , . 28 ,

4 ., . 2 ,

There are, besides,—

18 Steamers
) S
2 »

1 Gun-boat, carrying 10 guns.
34 Pinnaces ,, 102 ,,
18 Sloops " 60 ,,
5 Schoonor-brigs 12 ,,
11 Stcamers-  ,, »
6 Trabacotis.
4 Shipsof .. 22 guna,
2 , . 2
10 , . 18,
9 , . 4,
3 , . 156,
0 , . 12,
1 5, . 8,
mum , 6656004 ,
of 7 guns.
2 ”

Six sailing-ships and thrce stcamers-of-war were on the stocks.

The Dutch navy, under the ministry of Admiral Gobins, an
experienced and e'xyccllent officer, is in a very efficient shte.b‘m’

The Danish navy, in 1853, consisted of—

5 Linc-of-hattle-Ships

- © 7 Frigates .. .. ..
* 3 Corvettes .. .. ..

4 }l:;gq:.. o we se

1 U6  «c s e

3 Schooners.. .. ..

1 Cutter .. .. ..

38 Gun-sloops and Doats

Steam-vesacls as follow :—
Gune.

Thor .. .. .. 12 30-pr.

Holger Danske ..
Heckla e
Geiscr .. .. ..
Skimer o~ e

Xgr .. .. .

0O RO 2D bes 4t

oo

.o

There were then on the stocks—
1 Steam-frigate ..:‘: 0-pe.. .. .

1 Corvette .. ..

.o

oo

oo

60-pr., 6 30-pr.
60-pr., 6 24-;.
GO-pr., 6 18-pr.
24-pr.

[~}
-

~onbedts
gis 5585 ¢
g“ 5882
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The Swedish navy, in 1858, consisted of—

10 Line-of-battle-Ships. 8 Schooners,
6 Frigates. 214 Gun-boats.
4 Corvettes.* 7 MNortar-boats,
1 Brig, 21 Advice-boats.
There are, besides, 10 steam-vessels.

Of the ten line-of-battle ships, two are said to be in bad con-
dition and the remaining six were to be fitted to receive screw-

propellers.
The Norwegian naval force consists of—

8 Frigatos.
4 Corvettes.
1 Brig.
. Gums
8 Schooners, carrying .. 68-pr.
2 Do. ” .o 24“'0

80 G“‘m 2 m‘ .
40 Gun-yawls :: 2 24-1;.

There is, besides, 1 steam-corvette.

THE UNTTED STATES' NAVY.
From the Report of the Secretary of the Navy in 1856.

Wabash, stecam-frigate. James Town, sl
Merrimac  do. St. Louil'n. 3?
Niagara do. Dale do.
Susquchanna do. Levant do.
Minnesota  do. | Portsmouth do.
Saranao Go, Powhattan, steam-frigate
San Jacinto do. Macedonian, sloop-of-war,
Savannah. Vandalia do.
Resolute. Independence, frigate.
Fulton. John Adams, sloop.

St. Lawrence. St. Mary do.
Saratoga, sloop-of-war. -1 Deeator do.
Cyane. Massachusetts, steamer,
Germantown, John Hancock  do.
Falmouth, Dolphin, brig.’
Bainbridge. Fennimore Cooper.
Water Witch, Arctic, steamer,
Congress, frigate. Plymouth, sloop-of-war.
Constellation, sloop-of-war. Vinconnes,

* One of these, the ¢ Naijaden® (18 guns), is the exercising lh:r, for gunnery
is vesscl of war was recently repaired

hatham dock, having sustained considerable damage by running aground

the Galloper Sands during her voyage from Christiansund, on her way to

ice, in the Swedish navy.

West es.

{13

L

.
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The armament of five new frigates consists of 8, 9, 10, and .
11-inch shell guns. The 8-inch guns are on the spar-deck, and
the 9-inch guns on the gun-deck : the frigutes have besides a
68-pounder solid-shot pivot-gun at bow and stern, the 10-inch
shell-gun, which was formed upon the model of the 10-inch British
shell-gun, having been abolished in the United States navy, as
being deficient in accuracy, range, and power* Yet this very
defective shell-gun, displaced, as a pivot-gun, in the British ser-
vice, on account of its great inferiority to the 68-pounder eolid-
shot gun, as shown in Anicle 274, p. 270, ¢ Naval unner{” (5th
edit.), and wholly proscribed from the naval service of the United
States, forms the principal armament of the ¢ Diadem,” and other
frigates of her class, latcly built and armed, as fully equal to
contend with the United States’ frigates ¢ Niagara,” ¢ Merrimac,’
&c.! Surely this defective shell-gun should be forthwith withdrawn,
and the 68-pounder solid-shot gun substituted. There is ample

isplacement and deck-room to admit of this; and we have the
authority of Captain Dahigren, and even that of the gallant
Captain of the ¢ Diadem,’ for asserting, that the 95-cwt. solid-shot
68-pounder may be worked as easily as a 32-pounder, and, it may
be added, fired at long r with solid shot, as rapidly, at least,
as a 10-inch shell—snn, which cannot fire solid shot.

The ¢Niagara’ carries twelve 1l-inch guns, each capable of
throwing a shell weighing 1351bs. All the shell-guns are capable
of firing solid shot ; but 1n the United States’ service hollow shot
are abolished.® Shells are preferred on account of the destructive
effects which are expected to ensue when they explode in an
enemy’s ship.

It been, recommended to the Government of the United
States that there should be constructed a number of sloops of war,
each furnished with brass boat-guns—12 and 24 pounders. These
vessels, on account of their small draught of water, are expected
%0 do good service in defending the coasts, or on entering an

enemy’s

® Dahigren, * Shells and Shell-guns,’ pp. 35, 256.
* Ibid,, p. 21. PP
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( C)
ON THE FORMATION OF A NEW CODE OF NAVAL TACTICS.

A coMMITTEE of the most scientific and experienced Naval officers,
with the aid of some officers of the Artillery and Engineers, well
versed in tactical science, and in the arts of military attack and
defence, should be appointed, in order to make a selection of
formations adapted to fleets composed exclusively of steamers;
and to decide upon the evolutions to be performed by such fleets
previously to, and during the continuance of, an action at sea.
A measure of this kind 18 now become one of paramount import-
ance, and even of absolute necessity; since, as has been already
stated in this wrok (Arts. 40, 102, 108, 118, 119), the motive
powers of steam and wind cannot be made to act together with-
out entircly nullifying, through the limitations imposed by the
wind, and the complexity of '.Ee operations, the advantages which
arc to be derived from the application of stcam being made with
equal facility in all the various conditions of naval warfare.

In the presence of an encmy at sca, all sails must be furled, -

and the Regulations relating to warfare under sail must be disre-
" garded. Others of a different character must be prepared ; and
even a vocabulary of terms must be provided, in accordance with
the new system of tactics, as substitutes for the technicalities relat-
ing to the movements, and the working of sailing-ships ; these
will have no place in the tactics of steam-flects, and ought, in
consequence, to become obsolete. In a steam-ship therc will be
no starboard or larboard tack; the more simple terms right or
left will suffice: there will be no luffing up or wearing round;
and the order to turn ship in an assigned direction, communicated
by signal or otherwise, may be given in their stead ; and the like
may %:Bsaid of many other nautical phrases, which, "henceforth,
should be considcred as antiquatcd, and should give place to
others more in accordance with ordinary language. The circum-
stances of armics in the ficld have their analogues in naval war-
fare; therefore, military terms might with advantage be intro-
duced in nautical science; and thus the inconvenience of cm-
ploying different terms to designate similar actions or objecta
would be avoided.

It appears to the author that a committce of the moet scientific
and expericenced officers of the Ro{:l, and Rt:gal Marine Artillery,
that can be obtained, should also be appointed to revise the Regu-
lations which now exist respecting the armament of the British
line-of-battle steam-ehiaﬁ, with a view of adapting the armament
to the volumes of the ships, and keeping it in hn.rm;ny with the

L
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t tactical ‘Erinciple of reciprocal defence. In carrying out
S:Wple, e gunnery powers of the diffcrent ships require to
be combined with each otE:r in such a manner as to give the

test military strength to the whole fleet, by enabling each
Sie; to give to, and reccive from, the neighbouring ships, that
support which constitutes the main strength of a defensive system,
instead of, as in times past, leaving each ship to rely on its own
isolated strength.

When a special code of Regulations for the evolutiods of steam-
fleets shall have becn completed, a new code of signals, by which
the regulations for exccuting those evolutions may be most effec-
tually carried into effect, should also be drawn up. The same
distinctive signal-flags as are at present in use may be employed,
but they should be displayed in a different manner. Flags droop
in calm weather, which is the moet propitious time for an engage-
ment between steam-fleets, and then they become useless; even
when they flutter in the breeze they are not easily made out,
if the wind should be in the direction in which the signal is to be
. made. Every signal-flag should therefore be bent to two small
yards, one above and the other below, an expedient often put in
Ppractice dtl;e the late wars, but which d now be invariably

ndomw should be connected together in the prescribed
combi ; boisted to the most conspicuous part of the rigging,
%ﬂl&mpﬂww to the direction in which the signal i

Inows.
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should be made by bringing up a superior force
int attacked ’. g 8 P e e 152
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Barricades, loopholed, should be placed across dech wo} 146
resist boarders .
Basilisk and Niger, expenmenul trials by the .. .. 81
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rdin, may occasionally occur in naval actions . 146
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shi
Bnmgh obtained a patent for mbmerged propeller-“.. ‘24 .

C.

Calm, dindmuges ofa pcrfect, in naval uf.nom under 108

nl. Mr. thhm, Ieg:l Oplmon o, ooneernin } o

167

57

166
130

106
W
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Pacz, | AxricLm.
Cent In puddle-bmrds oo o se e 3 23
in steamers oaly for & few days 100 ”
make wi aebodlcnngh 1s 116
of eoavening; reelpncuing hto s 97 13
weof .. . - | 138, 140 | 158,187
used with dlnctm o M 57 “
mﬂoﬂ e o0 oo oo
D.
may be applied to naval as well u}l 19 126
“inlineshesd .. .. .. ZZ 93 9
line en échelon v oo 120 127
trials with the .. 73 78
in, to attack an 143 168
Doublisg on a line « ] o? l!;;lbl. the
m:ut.. o s . ﬂ 134 18
—unmyshn.mmo{,vnhnﬂuglhi 128 139
Driver, HM.S., made the circuit of the earth in 1842-5 23 6
, descriptionofthe .. .. . o0 o0 47 46
B.
Echelon formation, manver of forming the lineof battleen | 190 127
e— formation defence from 124 14
senatl w | e
LX) L] L1} l” ‘”
tacties.. .. 113 nz
. e e e el wm | e
T double, manner line of Imth} 196 1%
Eckiquier, BN TV 138
Eafisded, or co] e | s
Fnfiading or et IEL I T
» Thames & steam-vessel % 7
oo ] s ] a0
ea down
-.nq (1] o0 (1) (L] ﬂ (1] WH ul '“
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Edited by WiLuiax 8uiva, LL.D. Portrait and Maps. 8 Vols. 00s.

JOBNSON'S LIVES OF THE ENGLISH POETS. Edited by Pxraa
Cuxminonan, F.8.A. 3 Vols. 3124 64,

BYRON'S POETICAL WORKS. Edited, with Notes. 6 vols. &8s.
WORKS OF POPE. With Life, Introductions, and Notes, by Rav. Warr
weis Euwis, Portralt. Vel. L.
In
HUME'S HISTORY OF ENGLAND, Edited, with Notes.
LIFE, LETTERS, AND JOURNALS OF S8WIFT. By Josw Foastxa.
WUKKS OF SWIFT. Edited by Joux Fonsrza

BROUGHTON'S (Loap) Journey through Albania and other
Provinces of Turkey in Eurnpe and Asia, to Constantinople, 1800—10,
Third Edition. Mape and Weodcuts. 8 Vola, 8ve. 30e.

Visits to Italy. Second Edition. 2 vols, Post
Sve. 18

BUBBLES FROM THE BRUNNEN OF NASSAU. ByanOld
Max. bixtA Edition. 18me. Be.

BUKNBURY'S (C. J. F.) Journal of & Residence at the Cape of Good
Hlope; with F.xcursion« into the Interior, and Notos om the Natsral
History and Netive Tribes of the Country. Woodcuts. Mest 8vo. e,

BURYAN (Jonr) and Oliver Cromwell. 8eloct Biographies. By
Roszar Boutasy. Post8vo. 2s.6d.

BUONAPARTE'S (Narorzox) Confidential Correspondence with his
Brother Jeseph, somelime King of Spain. S:cond Bdition. 3 vels. Ove.

BURGHERSH'S (Loxp) Memoir of the Operations of the Allied
Armies under Prince Schwarzenberg and Marshal Blucher during the
latter end of 1813—14. Ovo. 3la.

Early Cam of the Duke of Wellington in
hmuswz on.w‘u

BmON'B (Bcv J. W) Memoir of Patrick Pracer Tytler, author

of Bootland.” Second Adisien. PustBve. Os.

nm's (Lll"-COL) French and English Dictionary of vad
aad Military Techaical Torms. Third £ditwa. Crows Sve,

BURNS' (Rossxr) Life. By Jomx Gissow Looxmaxe, m
Rdition. Toap. Bve., 8o

BURR'S (O.D) Instructions in Practieal Burnyllc. Topogra-
m mt‘ ?uun. Yo 60 vibout
anum .I‘.EXILOG%%;'CA-!%M“:“M the
Mhlw J.l.m:“ l‘dlt 1%
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BUXTON'S (Ssa Fowrxir) Memoira. With Seloctions from his
Correspondence. Dy bis Bon. Portrait. KA Kditien. Sve. 16s.
Abridged Edition, Portrait. Foap.8ve. 2s. 6d.

BYRON'S (Loxp) Life, Letters, and Journals, By Tnoxas Mooan,
Plates. Cabinet Edition. @ Vols. Feap. 8vo. 18s.
Life, Letters, and Journals. By Tuoxas Meozz
Poople’s Edition, Poctraits, Reyal 8vo. 9s.
. Poetical Works. Library Edition. Portrait, ¢ Vela
vo. 45s.
-—_— Poetical Works, Cabiret Edition. Plates. 10 Vels
Feap. 8vo. 30s.
Poetical Works. Peoplc’s Edition. Tates. Royal 8vo. Ss.
. Poetical Workse. Ilandbook Edition. Portrait. Crown
vo. Ge.
Poetical Works. Pocket Edition. 8 Vols. 20mo. 20s
—————— Childe Harold. Illustrated with 80 Wood Eagravings.
Crown 4to. 81ls.
-+——--—- Childe lh.rold. Iustrated with 30 Vignettes on Stesl.
Crown 8vo, 10s. 62
Childe lhrold. Pocket Edition. 16mo. 2e. 6d.
- Childe Harold. DPortrait and Vignettes. 16mo. 1le.
- Childe Harold. Dortrait. 16mo. 6d.
Dramas. 8 Vols. 24mo. &es.
Tales and Poems. 24mo. 2s. 6d.
—~————— Miecellaneous. 2 Vols. 2{mo. Oa.
Don Juan sud Beppo. 2 Vols. 24mo. Ge.
Beauties. Poctryand Prosc. Portrait, Feap.8vo. 3s,6d.
CARNARVON'S (Lorp) DPortugal, Gallicia, and the Basque

Provinces. From Notcs made during a Jourucy to those Countries.
Tuird Ldition. Iost 8vo. 6s.
Address on the Archwmology of Berkshire.
econd dition. Feap. 8vo. 1s.
Recollections of the Druses of Lebanon. With
Notes on their Rellgion. Third Elition. Pont 8vo. 8e. 64,
CAMPBELL'S (Lorp) Lives of the Lord Chancellors and Keepers
of the Great Seal of Fngland. From the Earliest Times to the Death of
Lord Eldon in 1638. ZFvurtA Edition. 10 Vols. Crowa 8vo. 6s. each.
— Lives of the Chief Justices of England. From the
Norman Conquest to the Death of Lord Tenterden. Second Edition,
8 Vols. 8vo. 424,
- Shakspeare's Legal Acquirements Considered,
8vo. Bs. Gd.
Lifo of Lord Chancellor Bacon. Fcap. 8vo. 22 6d.
(Gzorox) Modern India. A Sketch of the S8ystem
of Civil Government. With some Account of the Natives and Native
Justitutions. Second Edition. 8vo. 16s.
-——————-—- India as it may be. An Outline of a propostd
Gevernment and Policy. m’ 12
(Twos.) Short Lives of the British Poets. Withan
Essay on Eaglish Peetry. Pest Ove. 6s.
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OALYIN 8 (Jon) Life. With Extracts from his Correspondence. .

l.Drza. Portrait. 8vo. 18s

OALMO'H" 8 (Lapy) Little Arthur's History of England.
100¢A TAousand. With 20 Woodcuts. Feap. Bvo. $s. 6d.

CARMICHAELS (A. N)) Greek Verhs. Their Formations,
Irregularities, and Defocts, Sccond Edition. Post 8vo, 8. 6d.

WREAGH (Tux) DESPATCHES, from the commencement

of the official eareer of the late Viscount Cuuomgh o the close of his

life. Edited by the Manquis or Lo¥pospxaay. 13 Vols.8vo. 14s.each.

CATHCARTS (8ix Gronox) Commentaries on the War in Russia
aad Germany, 131213, Plans. 8vo. 14s.

- Military Operations in Kaffraria, which led to the
Termination of the Kafir War. Second Edition. 8ve. 12s.

CAVALCASELLE (G.B.). Notices of the Early Flemish Painters;
Their Lives and Works. Woodcuts. Post 8vo, 12¢

CHAILLUS (M. pv) EXPLORATIONS AND ADVENTURES
IN EQUATORIAL AFRICA, with Accounts of tha Manners and
Castoms of the People, and of the Chace nf the Gorilla, the Nest-
building Ape, cm-pnve, Ciocodile, Elepbhant, Hippopotamus, &e.
Mep and lliustrations. .

CHANTREY (S Puum) Winged Words on Chantrey’s Wood-
ococks. Edited by Jas. P.Muinusap. Etchings, Equare8vo. 10e.6d.

CHARMED ROE (Tazx); or, The 8tory of tho Litle Brother and
Sister. By Or7T0 SrxcxTRa. Plates. 16me.

CLAUSEWITZS (Cant Vox) Campaign of 1812, in Russia.
Traaslated from the Gorman by Lorp ErLizsxzas. Iny. 8vo. 10s. &d.

CLIVES (Loxo) Life. By Rzv. G. R. Girig, M.A. Post 8vo. 6,

COBBULD'S (Rxv. R. H.) Pictures of the Chincse drawn by them.
seives. With 24 Platea, Crown 8ve. 9s.

COLCHESTER (Loxp). The Diary and Correspondence of Charles
Abbott, Lord Colchester, Epeaker of the llouse of Con.moms, 1603-1817,
Edited by s Sox. Portrait. 8 Vols, Svo. 42s.

OCOLERIDGES (Saxuxr Tarron) Table-Talk. Fourth Edition. .

Portrait. Feap. 8ve. 6o,

Classie Poets. Third Edition. Feap. 8vo. 8¢, 6d.
(S1» Jomx) omn Public 8chool Education, with
especial reference to Eton. Third Edition. Feap.Bvo. 2s.
COLONIAL LIBRARY. (See Home and Colonial Library.)
OCOOKERY (Do:ur‘t:) !'.‘32& on Principles of Economy and
W" -ro;'.n oy pted for Private Families. New Edition.
CORNWALLIS (Tus) Pa and Correspondence d
Awerican W?:,—Zhl-mhl in Jndia,~Usioa :I.lh lnﬂ.‘ :br:
Pn-ol Amiens. Edited by Cuanizs Ross. Second Kdition. §

Ove, 63
CRABBES (Blv Oml)nb,whn,ndlmuh. By his 80n,

W'ch. Calinet Kdition. Plates. 8 Vola
Foap.Ove. S4a

(Hewxy Nzusos) Introductions to the Greck
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CRABBES Poetical Worka. Peojle’s Edition. Plates. Royal 8ve. 7s,

CURZON'S (‘Ho:. Ro»zar) Visits to the Monasteries of the Levant,
Fourth Kdition. Woodcuts. Pest8ve. 15e.

Anuxwia axp Exzzzovx. A Yearon the Frontiers of
Russia, Turkey,sad Persia. Third Kdition. Woodcuts. PostOve. Ta. 6d.

OUBNINOHAH'S (Artaw) Life of 8ir David Wilkie. Witk his
Joarnals aad Critical Remarks on Werks of Art. Pertrait. 3 Vels.

Ove. 42s
Poems and Songn. Now first collected and

ged, with Blograp otice. 34me. 2264
(Cnr. J. D) History of the Sikha. From
3:.?.“‘“““‘ Nation te the Battie of the Sutle). Secend Kditien.
CROKERS (J. W.) Progrenivo Geography for Childrea.

My

Stories for Chlldun, Sclected from the History of
Eogiand., Fifteenth Edition, Woodcuts, 16mo. 2s.6d.

Boswell's Life of Johnson. Including the Teur to the
Hebrides. People's Edition. Portraits. Royal 8vo. 10e.

Loxp Hxaver's Memoirs of the Reign of George the
8econd, from his Accession to the death of Quesn Csreline. KEdited
with Notes. Second Edition. Portrait. 3 Vols. 8ve. 31s.

Essays on the Early Period of the French Revolutioa.
Reprinted from the Quarterly Review. 8ve. 15s.

Historical Essay on the Guillotine. Feap. 8vo. 1la

CROMWELL (Oiivzz) and John Bunyan. By Roszar Sovrmzr.
Post 6vo. 2s.64.

CROWE'S (J. A.) Noticea of the Farly Flemish Painters; their
Lives and Works. \Woodcuts. FPost8vo. 12s.

CURETON (Rxv.W.) Remains of a very Ancient Recension of
the Four Gospels in Syriac, hitherto unknown in Europe. Discovered,
Edited, and Traoslated. 4to. 24e.

DARWIN'S (Crarrxs) Journal of Researches into the Natural
History and Geology of the Countries visited during & Voyage round the
World, Zenth Taousand. Post 8vo. 9s.

—— Origin of Species by Means of Natural Selection ;

or, the Preservationof Favoured Races in the SBtruggile for Life. Seventh

Thousand. Post 8Bvo. 14s.

DAVY'S (S1x Huxrpanry) Conlolatiou in Travel; or, Last Days

of & Philosopher. Fifth Edii ts. Feap.8ve. 6o
8almonia ; or, Days of Fly Fishing. With some Aecount

of the Habits of Fishes belonging to the genus Salme. Fourth Zdition.
‘Woodcuts. Fecap.8ve, 6o,

DELEPIERRE'S (Ocravz) History of Flemish Literature and
l.u eol:‘bnudnm From the Twelfth Century to the preseat Day.
V0.

DENNIS’ (Gxou:) Cities and Cometeries of Etruria. Plates.
3 Vols. Bve. 43s.
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DIXON'S (Herworra) Personal 1listory of Lord Bacon; H from
uwopublished PPapers. 8vo. 1¥s.

DOG-BREAKING ; the Most Expeditious, Certain, u&
Metbod, vhether great excellence or only mediocrity be mqulnd. By
Lizur-Cot. livtcuinson. TAird Edition. Woodeuts. Post 8ve. $s.

DOMESTIC MODERN COOKERY. Founded on Principles of
Ecosomy aad Practical Koowledge, and adapted for Private Families,
New Kdition, Woodcuts. Fcap.Bvo. Bs.

DOUGLAS'S (Gxxzmat 81a Howamp) Treatise on the Theory
and Practice of Gunvery. FiftA Edition. Plates. 8vo. 2ls.

Treatise on Military Bridges, and the DPassages of

Rivers ia Military Operations. Third Edition. Plates. 8ve. 3ls.
Iunl Warfare with Steam. Second Edition. 8vo,

l!odcrn Systems of Fortiﬁettion, wilh .pecil.l ro-
m’?m Mv-; Littoral, and lat Plans.

DRAKES (Sia Frawom) Life, Voyages, and Explojts, by Bea and
Land. By Jous Baanow. Third Adition. Post 8ve. 3s. 6d.

DRINKWATERS (Joux) History of the Siege of QGibraltar,
1779-1783. With & Deseription and Account of that Garriesa frem the
Earliest Periods. Post 8vo. 30, 6d.

DUDLEY'S (Ears or) Letters to the late Bishop of Llandaff.
Second Edition. Portrait, 8vo, 10s.6d.

DUFFERINS (Loxp) Letters from High Latitudes, being some
Aconvnt of 8 Yscht Voy«ge o Iceland, &ec., fn 1858. Fourih Edition,
Woodeuts, Post 8ve. 9s.

DURHAMS (Apuinar Siz Priur) l\anl Life and Bervices, By

Carr. ALzxawoes Munsay., 8vo. Bs.6d.

DYER'S (Tnoxas H.) Life and Letters of John Calvin. Compiled
from suthentic Sources. Portrait. 8vo. 1bs.

New History of Modern Europe, from the taking of
Coustantinople by the Turks to the close of the War in the Ciimea.
Vols.1&2. 8vo. Nearly Rendy.

EASTLAKES (Siz Cranixs) Italian Schools of Painting. From
. the German of KusLza. Edited, with Notes. Third Edition. Illue-
trajed from the Old Masters. 8 Vols. Post bvo. 30s.

EASTWICKS (E. B) Handbook for Bombay and Madras, with
Directiens for Travellers, Officers, &c. Map. 2 Vola. Pret 8ve. 34s.

EBURY'S (Loav) Leaves from my Journal during the Summer
of 1881, Second Kdition. Plates. Post8ve. 8s.6d.

EDWARDS' (W, H.) Voyugo up the River Amason, including o
Visit to Para. Post 8ve.

EGERTON'S (How. Carr. hncu) Journal of 8 Winter’s Tour in
India; with & Vieit to Nepaul. Woodcuts. 3 Vels. Pest 8ve. 18s.

MON'B (Lonp) Public and Private Life, with Belections from

c«mr-‘mul By Hoaacs Twise. Third Kditien.
m Vels. Pest8ve. 8ls,

ELIOTS (How. W. G. C.) Kbans of the Crimes., Being & Nar
Tative of an Embassy frem Frederiek the Great ¢o the Osurt of Krim
Geral.  Transloted frem
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ELLIS (Rxv. W.) Visits to Madagascar, including a Journey to
the Capital, with notices of Natural Ilistory, and Present Civilisation
of the People. Fi/tA Thousand. Map and Noodcuts. 8ve, 16,

——— (Mxs) Education of Character, with Hints on Mornl
Tralning. Post8vo. Ts.64.

ELLESMERE'S (Loxp) Two Blegu of Vienn by the Turks,
Translated from the G

-- Second Campmg'n of R&det:ky in Piedmont,
The Defence of Temeswar and the Camp of the Ban. From the Germaa.
Post 8vo. Gs. 6d.

--——— Campaign of 1812 in Russia, from the German
of General Carl Von Clausewits. Map. 8vo. 10s.6d.

Pilgrimage, and other Pocms. Crown 4to. 24s.

Essays on History, Blograpby, Geography, and
Engloeering. Bvo. 12s.

ELPHINSTONE'S (Hox. Mouwrsruaxr) History of India—the
l‘lll.n:ooa::d Ilg\wludn Periods. Fourth Edition. With an Index.

ENGLAND (Histony or) from the Peace of Utrecht to the Peace
:‘O.Vornlllu, 1713—83. By Loap Mamon. Lidrary Kdition, ¥ Vels,

— Popular Edition, 7 Vols. Post 8vo. 35s.

From the Firet Invasion by the Romans, down to
the 14th year of Queen Victoria's Relgn. By Mas. Manxman, 1184
Bdition. Woodcuts, 12mo, 6s.
—————— Bocial, Political, and Industrial, in the 19th Centary.
By W. Jounmx l\roh. Post 8vo. 18s.

ENGLISHWOMAN IN AMERICA. Second Thousand. Post
8vo. 10s.6d.
> RUSSIA. Fifth Thousand. Woodeuts.
Post 8vo. 10s. 64,

EOTHEN ; or, Traces of Travel brought Home from the East.
A New Edition, Poet 8vo, 7s.0d.

ERSKINE'S (Apxirar) Journal of a Cruise among the Islands
of the Western Paclfic, including the Fejees, and others inhabited by
the Polynesian Negro Races. Plates. 8vo. 16s.

ESKIMAUX and English Vocabulary, for Travellers in the Arctic
Regions. 16mo. 38s.6d.

ESSAYS FROM “THE TIMES"” Belng a Selecl.ion ﬁ'om the
LiTenary Parrrs which have d in tha Scventh
Thowsand. 8 vols, Feap. 8vo. 8.

EXETER'S (Bisaor or) Letters to the late Charles Butler, on the
Theological parts of his Book of the Roman Catholic Church; with
Remarks on certain Works of Dr. Milner and Dr., u-:nd, and Cl osome
parts of the Evidence of Dr. Doyle. Se¢cond Editien. 16s.

FAIRY RING; A Collection of Tarzs and Srouu. From the
German, ByJ E. TarLon. lllustrated by Ricmasp DoviR. &Sesend
KEdition. Feap. 8vo,

FALKNER'S (Frrp.) Muck Manual for the Use of Farmers. A
"l‘::'w;‘o ob the Nature and Value of Manures. Secend Kdition. Foap.

FAMILY RECEIPT-BOOK. A Collection of & Thousand Valuable
and Useful Receipts. Feap. 8ve. Be. 6d.

Lds
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FANCOURTS (Cor) History of Yucatan, from its
¢o the Clese of the 17th Century. With Map. 8ve. 10¢. 6d.

FARRARS (Rxv. A. S.) Science in Theology. Sermons Preached
Defore the University of Oxford, Svo. Ss.

(P. W.) Origin of Language, based on Modern
Ressarchea. Feap. 8ve. 8.

FRATHERSTONHAUGH'S (G. W.) Tour through the Slave States
of North Ameriea, from the River Potomae to Texas and the Froatiers
of Mexice. Plates. 2 Vols. 8ve. 26s.

FELLOWS’ (Sia Caanixs) Travels and Resegrches in Asia lllnor.
.n.... particularly in the Province of Lydia. New Edition. Plates. Post

'MUSSO\"S (.hxn) Palaces of Nineveh and Persepolis
an Easay om Ancieat Assyrian asd Persian Architecture.
Wco‘uu. 8ve. 16s.

Handbook of Architecture. Being a Concise
22 Tt e £ 8 Dl s e f s e
markable Bui Fourth Th d. With 850 111

FERRIERS (T. P.) Caravan Journeys in DPersia, Afgbanistan,
l‘lml. Twrkistan, and Belonchistan, with Deseriptions of Meshed, Balk,

y de. Scond Bdition. Map. 8vo. 2s.

—_— Himn of the Afghans. Map. 8vo. 2les.

FEUERBACH'S Remarkable German Crimes and Trisls. Trans-
lated from the German by Lady Dury Goaoow. Bvo. 132s.

FIBHERS (Rxv. Gronox) Elenonu of Geometry, for the Use of

. Schools. FifiA Edition. 18mo. ls.

First Principles of Algebrg for the Use of Schools.
FA Edition. 18mo0. 1s. 6d.

FLOWER GARDEN (Tan). An &uy. By Rxv. Tros. Jauzs.
Reprinted from the “ Quarterly Review.” Feap.8ve. 1s.

TORBES' (C. 8.) Iceland; its Volcanocs, Geyecrs, and Glaciers.
Illustrations. Pest 8ve. 14s.

FORD'S (Ricuano) Handbook for Spain, Andalusia, Ronda, Valencis,

Catalonia, Granada, Odlkh, Arragoas, Navarre, &ec. M‘Jllb-

8 Vola. Post bvo.

Gatherings from Spain. Post 8vo. Gs.

FORSTER'S, (Jomx). Arrest of the Five Members by Charles the
Yirst. A Chapter of English llistory re-written. Post 8ve, 18+,

Debates on the Grand Remonstrance, 1641. With

on Intreductery Essay on Eaglish freedom under the Plantagenet and

Tuder Bovereigna, Poet Bve, 12s.

- Oliver Cromwell, Daniel De Fos, Sir Richard Steele,

Charles Charchill, ln-nl Feots. Blegraphleal Lasays. TAind
Kdition, Post 8ve. 12,

FORSYTH'S (Wittiax) Hormuiu, or the Advoeate : an Historieal
Essay oa the Office and Duties of an Advecats. Post 8ve. 1%s.
History of Napoleon at St Helena. From the
umu:.mumn»um Pertrait and Mape. 3 Vels,




PUBLISHED BY MR. MURRAY. 13

PRANCE (Hrsrory or). From tho Conquest by the Gaals to the
Death of Louis Philippe. By Mrs. Manxuax, 86A Thcusend. Weed-
cuts. 1%mo, G

PRBNCH x) in Algiors; The Soldier of the Foreign Legion— .
Poct cg:d)l::d:l‘.o? Ahl‘l-llllr Traunslated by Ledy Duvr Gosvos.

Y0,

GALTON'S (Faamots) Art of Travel ; or, Hints on the Shifts and
Contrivances availablo ia Wild Couatries. Third Kditien, Weed-
cuts. Post8ve. ¥s. 64,

GEOGBAPHICAL (Tux) Journal. Published by the Royal Geo-
graphical Soclety of Londoa.

GERMANY (Hisrorr or). l'ron the Invasion by Marius, to the
pmnt::: :):thopluoﬂlu.lm F{fseeath Thousond, Weed-
euts,

GIBBON'S (Epwanp) I{Mory of the Decline and Fall of ﬂn
Roman Empire. 4 Nrw Kdition. Preceded by Ms A
Edited, with Notes, by Dr. Wx. S8uirs. Mapse. 8 Vols. 8ve. s

(The Student's Gibhon); Being an Epitome of the
Deeline and Fall, incorporating the Researches of Recent Commentators.
By Dr. Wit 8.utit. Sixth Thousand. Woodcuts. Pest 8ve. Ta. 6d.

GIFFARD'S (Epwazp) Deeds of Naval Daring; or, Anccdotes of
the British Navy. 2 Vols. Feap.8vo. Be.

GISBORNE'S (Tmoxas) Essays on Agriculture. Third Edition.
Post 8vo.

GLADSTONE'S (W. E) Prayers .rnngod from the Liturgy for
Family Uso, Second Edition. 12mo.

GOLDSMITH'S (Oriver) Worke, A Ncw Edition. Printed from
the last editions revised by the Author. Edited by Prrza Cuwsme-
HAM. Vignottes. ¢ Vols.8vo. 30s. (Murray's British Classics.)

GLEIG'S (Rev. G. R) Campaigns of the British Army at Washing-
ton and New Orleans. Posat 6vo. 2s.6d.

Story of the Battle of Waterloo, Compiled from Public
and Authentic Sources. Post 8vo. Bs.

Narrative of Sir Robert Snle. Brigade in Afghanistan,
with an Account of the Sei ofJellalabad. Post 8ve. 8s. 6.
Life of Robert Lord Cllve. Post 8vo. Be.

L.re and Letters of General Sir Thomas Munro. Post
8vo.

GORDON'S (Sll Aixx. Durr) Sketches of German Life, and Scenes
from the War of Liberation. From the German. Post 8vo. €.
(Lapr Durr) Amber-Witch: the most interesting
Trial for Witchcraft ever known, From the German. Post Sve. 32s. 6d.
Freach in Algiers. 1. The Soldier of the Foreign
Tegion. 2. The Prisoners of Abd<el-Kadir. From the Freach.

Tost 8vo. 29, 64.
Remarkable German Crimes and Trials, From the
German. 8vo. 12s.

GOUGLR'S (HHxxry) Personal Narrative of Two Years’ Imprison-
ment in Burmah, Woodcuts. Post 8vo. 13s.

GRANT'S (Asanzt) Nestorians, or the L«t 'l'riba eonhxnlng
IO Shorchasof Traver Q’A:&.‘-;’J{—m 'Armenl vy xm.n
ed Lllustrations of Boripturs Propheey, Third Bdision. Foap bve. Go.

o
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GRENVILLE ('l‘n) PAPERS. Being the Public and Private
of George Grenville, his Friends and Contemporaries,
during & penod of 30 years.— Including his Diaar or Pouimoan
Evexrs while First Lord of the Treasury. Edited, with Notes, by

W J. 8miTn. 4 Vols. 8vo. 16s. each.
GREEK GRAMMAR FOR 8CHOOLS. Abridged from Matthise.
By the Buloro' Lowpon. Ninth Kdition, revised by Rev.J. Epwanve.

on!'s (Su. " Gronor) Polynesian Mythology, and Ancient

w«ll:‘.l"llﬂ" of the Now Zealand Racs. Woodcuts. Post
" GROTES (Gzonox) History of Greece. From the Earliest Times
te the close of the generation contemporary with the death of Alexander
the Great. Third Kditien. Portraitand Maps. 12vols, 8vo. 16s. each.

Plato’s Doctrine on the Rotation of the Earth, and

Aristrtie’s Comment npon that Doctrine, &comnd Edition. 8ve, lc 6d.

(Mrs) Memoir of the Life of the late Ary Scheffer.
Becond Editimn. Portrait, Post 8vo. 8s. 6d.

GUSTAVUS VASA (History of), King of Sweden. With Extracts
from bis Correspondence. Portrait. 8vo. 10s. 6d.

HALLAM'S (Hexzr) Conatitutional History of Englsnd, from the
Acoces-ion of Henry the Seventh to the Death of George the Second.

Edition, 3 Vols. 8vo. 30s.
History of Europe during the Middle Ages
Tealh Edition. 3 Vols. 8vo. 30s.
Introduction to the Literary History of Europe, during
the lﬂh, 17th, and 18th Centuries. Fourth Kdition. 8 Vols, B8vo. 36e,
Literary huys and Characters. S8clected from the
last work. Feap.8vo. 3o
R thoriul Worke. Complete. Containing—History
TlEpsint Ml d, o JATyy Wy
HAMILTON'S (Janzs) Wandcrings in Northern Africs, Benghazl,
Cyrene, the Onsls of Biwah, &c. S-cond Edition. \Woodeuts, I’nat 8ve, 13,
(Warrza) Hindostan, Geognphiedly, Statistically,
snd Historically, Map. 3Vols. dto. $ds.6d.
HAMPDEN'S (Bisnor) Philosophical Evidence of Christianity,
or the Credibility obtained to o Mpﬁln Revelation frm its Colne
with the Facts of Naturs. 8ve. 9s. 64
HARCOURTS (Epwazp Vrarox) Sketch of Madeira; with Map
and Plates. Poat 8ve. 8. 64.
HARTS ARMY LIST. (Quarterly and Annually) 8vo.
HAYS (J. H. Davxsowp) Western Barbary, its wild Tribes and
savage Animale. Fost Ove. 2s. 84,
HEBERS (Bisnor) Parish Sermons; on the Lessons, the Gonpel,
or the F ult,hmsnmylnun \’w,u“u Waeek-day Festivale,
Kxth 3 Vols. Pest8ve. 16s.
8ermons Preached in England. Second Edition. 8vo. 9e.6d.
Hymns written and adapled for the Woekly Church
md&han TweltA Edition. 16me. 30,
u.‘l’m Worka, AfA Edition. Portrait. Fesp. 8ve,
Journey through the U Provinces of Indis, From
mun—u‘:na S Metrea .ums-::'- Pre-
vinsss, Twei/td 2 Vels. Ove. 1%
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HAND-BOOK—TRAVEL-TALK. In English, German, French,
and Italian. 18mo. 3s.6d.
NORTH GERMAXY, Hoiuazp, Bxiervx, and
the Rhine te Switzseriand. Map. Post 8ve. 10s.
SOUTH GERMANY, Bavaria, Austria, 8alsberg,

the Austrian and Bavarian Alps, the T aad the Danube, frem Ulm
. to the Black Sea. Map. Put?n. IOO{'."

PAINTING. The German, Flemish, and Dutch
Schaols. Based on Knoisa. Edited by Da. Wasosy. Woodeuts.
2 Vels. Post 8vo. 24s.

SWITZERLAND, Alps of Savoy, and Piedmont,
Maps. Post 8vo. 9s.
FRANCE, Normandy, Brittany, the French Alps,
mmmum.wu.mmom Dauphind, Proveass, and
the Pyrences. Maps. Post 8vo. 10s.

) PARIS awp 1rs Exvinons. MNap. Post 8vo. (Nearly

SPAIN, Andalusia, Ronds, Granada, Valencis,
Catalonls, Gallicia, Arragon, and Navarre. Maps. 8 Vols. Post Ove, 30s.

PORTUGAL, Lispox, &c. Map. Post 8ve. 9a

NORTH ITALY, Sardinia, (Icnu. the Riviers,

Venlcs, Lombardy, asd Tuscany. Map. Post8ve. 132,

CENTRAL ITALY, Froxszxcs, Sovrm Tuscany,
and the ParaL 8rates. Map., PostB8vo. 10s.

————-— - ROME axp 113 Exvizons. Map. Port 8vo, 0s.

SOUTH ITALY, Naples, Pompeii, Herculaneum,
Vesuviua, &c. Map. Post8vo. 10s.
SICILY. Map. Post 8vo. (/n the Press.)

PQL\TNG The [talian 8chools. From the German
of KvorLxr. Edited by 8ir Cnanizs xn-run, R.A. Woodcuts,
8 Vols. Post 8vo. 30s.

EARLY ITALIAN PAINTERS awp Proanxss or
PaixTino 1x IvaLy. By Mrs, Jauzson. Woodouts. Post8ve, 125,

ITALIAN PAINTERS. A Samoar Broorarmican
Dicrionaay. Ry A Lavory, Edltnd by Raurs Wonyun. With a Chart.
Post 8vo. 6s.0d.

— — GREECE, Ionian llltndl, Albania, Thesaaly, and
Macedonia. Maps. Post8vo. 18s.

—— . TURKEY, Marra, Asta Mivon, Coxsraxrmrorix,
Armeala, Mesopotamia, &o. Maps. Post 8ve,

———————— FEGYPT, Thebes, the Nile, Alexandria, Cairo,
the Pyramids, Mount Sinal, &e. Map. Post8ve. 15

SYRIA & PALESTINE. Maps. 2Vols. Post 8ve, 24s.
poy “‘BOMBAY AND MADRAS. Map. 3 Vols. Post

w:DkN)IARK, Noawar and Swxozx. Maps. Post
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HAND-BOOK—RUSSIA, Taz Barrio axp Frarawp, Mape. Post
Ove. 1%,

KENT AND SUSSEX. Map. Post 8vo. 10s.

SURREY, HANTS, and Isin or Wiomr. Mape.
PestOve. Ys.64.

MODERN LONDON. A Complete Guide to the
Metropolis. Map. 16mo. Be.
LONDON, Pastr awp Pazsenr. Second Edilion,
Pest 8ve. 16s.
WESTMINSTER ABBEY. Woodcuts. 16mo. 1le.
ENVIRONS OF LONDON. Maps. Post 8vo.
(Zn preparation.)

BFERKS, BUCKS, AND OXFORDSHIRE. Map.
Post 8ve, Ts. 64,

WILTS, DORSET, AND SOMERSET. Map. Post
Ove. Ts.64.

DEVON AND CORNWALL. Maps. Post 8vo.

CATHEDRALS OF ENGLAND. Sovramax
Division. Wincheater, Ralishury, Exeter, Welis, Chichester, Roches-
ter, Canterbury. With 130 liustrations. 2 Vols., Post 8ve. $ds.
SOUTH WALES, Map. Post 8vo. Bs. 6d.

PAMILIAR QUOTATIONS. From English Authors,
Third Edition. Feap. 8vo. Be.

——— — ARCHITECTURE. Inall Ages and Countries, By
Jauns Feaausson. Fourth Thewsead. With 830 Illustrations. 8ve.

ART3 or THE MIDDLE AGES. By M. Juizs
Lasante. With 200 Iilustrations. 8ve. 18s.

HEAD'S (Siz Faaxcis) Horse and his Rider. I’udh Thovsand.
Wodcuts. Post 8ve. 8.

Rapid Jonrncyl across the Pampas nd over the Andes.

Poot Ovo. 2. 6d.

Descriptive Essays. 2 Vols. Post 8vo. 18s.

Bubbles froia the Brunnen of Nassaa. By aa Oud Max.
Kzt Fdition, 16mo. Bbo.

e Emigrant. Sizth Edition. Feap. 8vo. 2s. 6d.

Stokers and Pokers; or, the North-Westera Railway.
Post 8ve.” 30,64,

e Defenceless State of Great Britain. Post 8vo. 12s.

Faggot ef Freach Sdeh or, Sketches of Paris,

New Edition. 3 Vola. Pest 8ve.

Fortnight ia Ireland. dem Map. 8vo. 12

(Su Gmonox) Forest Scenes and Incidents ia Canada,

Sosond Edition. Post 8ve. 10s.

Home Tour through the Manufacturing Districts of
Eagland. Third Edisien. 8 Vels. PostOve. 1%

—-(lub-m)ﬂhnudwnb or, Twe Chpuuu

Potase Auziliary Verbe, Svsond Edision, niarged. Fosp.

To. 64
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'IuPn‘n-olChnﬂc.
2 Vels. 1tme.
PORD.
anuroes
seond,
Neotes

Origia, History, and Present

Treatise on the Law and Practics of Naval
Sve. 10064
Six Moaths in Italy. 2 Vols. Pest 8ve. 16s.

W. B) Pmaims and Hymns, selected and
u"i“blho rious Selemnities of the Church., Third Edision. Sime.

(J. G.) Month in Norway. Feap. 8ve. 2sa

(Tax). Aa Esaay. By Rzv. Tmomas Jaxms.
(rom the * Quartarly Review.” Feap.8ve. 1a

HOOK'S (Dzax) Church Dictionary. Eighth Edition. 8ve. 16e.
on the Religious Controversies of the Day.

By J. G.Locxuaxr. Reprinted from the

Feap.8ve. ls.
D.) HHimalayan Journals;  Notesofan Oriental
Naturalist in Bengal, the the Khasis
Mountains, &c. Sccond Ed Bvo. 18e.
HOOPER'S (Lrxvr.) Ten Months of the Tuski;
with Incidents of an Arctic Boat Expedition in Seareh of Sir Joha

Franklio.

Cathedral of the Nincte:nth

dve,
by Dzax Mnuax, With 300
of). By Dsax Mirxax. Woodcuts, and coloared
Borders. 8ve. %s.
HOSPI'I’ALS AND SISTERIIOOD3. By a Lapv. Feap. 8vo,

HOUSTOU\'S (M=zs.) Yacht Voyage to Texas anl the Gulf of
Plates. 8 Vels. Post8ve. 2ls,
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HOME AND COLONIAL LIBRARY. A Beries of Works
u“.“. d Post 8vo. Publisbed in Parts at

[®e® Those Werks with & ® are in Twe Jurts)

VOYAGES, TRAVELS, AND ADVENTURES.
®THE BIBLE IN 8PAIN. By Grozos Boamow,
©JOURNALS IN INDIA. By Bisnor lizszn. 4 Parts,
TRAVELS IN THE NIOLY LAND. DyCarrains Inay and Mavorss,
MOROCCO AND THE MOORS. By J. Davamoxp Hav.
LETTERS FROM THE BALTIC. Bya Lapv.
NEW SOUTH WALES. Dy Mas. MxrzpITa.
FATHER RIPA'S MEMOIRE OF THE COURT OF HINA,
A RESIDEXCE IN THE WEST INDIES. By M. G.Lswis.
SSKETCHES OF PERSIA. By Sia Joux Maroota.
SGIPSIES OF SPAIN. By Gromas Doasow,
*TYPEE AXND OMOO; OR, TIIE NARQUESAS AND SOUTH SEAS.
By Heaxaww MxLviLis, 4 Parts,
MISSIONARY LIFE IN CANADA. By Rszv. J. AssorT,
LETTERS FROM MADRAS. ByaLapr.
®HIGHLAND SPORTS. By Cuances 8t. Jouw,
JOURNEYS ACROSS THE PAMPAS. By 8inF. B. Hrap,
SGATULERINGS FROM SPAIN, By Ricmanp Foub,
A VOYAGE UP THE RIVER AMAZON. By W.H. Epwasve.
MANNERS & CUSTOMS OF INDIA. By Rzv.C. AcrLawp,
®ADVENTURES IN MEXICO. By G. F. Ruxrow.
®*PORTUGAL AND GALLICIA. By Loro Carxanvox,
BUSH LIFE IN AUSTRALIA. By Il. W. Haroastn.
ADVENTURES IN THE LIBYAN DESERT. By Bavis 8r.Joss.
°A RESIDENCE AT SIERRA LEONE. By a Laor,

HISTORY, BIOGRAPHY, AND HISTORIC TALES.
THE BIEGE OF GIBRALTAR. By Jouy DaixxwarTza.
THE AMBER-WITCH. By Laov Durr Gozpox.
. OLIVER CROMWELL & JOIIN BUNYAN. By Rosxar SoUTERY.
LIFE OF 8IR FRANCIS DRAKE. By Jonx Bansow.
THE FRENCH IN ALGIERS. By Laoy Dury Gosoon,
HISTORY OF TUE FALL OF TIIE JESUITS.
SLIFE OF LOUIS, PRINCE OF CONDE. By Loap Manox,
LIVONIAN TALES. ByaLaor,
SALE'S BRIGADE IN AFFGHANISTAN. By Rxv. G. R. Grda.
SIEGES OF VIENXA BY THE TURKS. By Loxo Errzsizax,
®SKETCIIES OF GERMAN LIFE. By 8ia A. Goaoon,
®3TORY OF BATTLE OF WATERLOO. By Rzv.G.R. Guwo.
THE WAYSIDE CROSS. By Carr. Mrnuaxw.
CAMPAIGNS AT WASUINGTON. By Rzv.G.R.Gume.
SLIFE OF LORD CLIVE. By Rzv.G.R.Gime.
THE AUTOBIOGRAPHY OF HENRY STEFFENS.
*SHORT LIVES OF THE POETS. By Teouas Caxrasts.,
SHISTURICAL ESSAYS. By Loao Mawos.
LONDON & NORTH-WESTERN RAILWAY. By S P. B. Has,
SLIFE OF GENERAL MUXRO. By Rxv.G.R. Gume.
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HUME (Tus S8rupxxr's). A History of Eagland, from the In-
wasion of Julius Cresar teo the Revolntion of 1683. By Davip Houa.
Correcting his orrora, and coniuaned (o 1838, Fifieenth Theusand
Woodcuts, Post8vo. 7s.64

HUTCHINSON (Cov.) on the most expeditious, certain, and
easy Method of Dog-Bresking. Third Bdition. Weodcuts. Post Sve. Se.

HU’IT(.)'N‘;%EI. l&)ﬂl;::::&i:‘cm;:: lntmdnehon to the Study
with Vocabularies. Scoond Bdition. 13me. 3
IRBY AI\' MANGLES’ 'l‘nvell in Egypt, Nubla, 8yria, and
the lioly Land. Post 8ve.
JAMES' (Rxv. Troxas) Fnblu of Boop. A New Translatioa, with

Ilintorieal Prefece.  With 100 Woodents by Txwmzi and Woer,
Thirty-eightA Thousand. Post 8vo. 2s.6d.

JAMESON'S (Mzs.) Early Italian Paiaters, from Cimabue to Bas-
sano, and the Progresa of Painting in Italy. Noew Kditien. With
‘Woodcuts. Post 8vo. 124,

J ERVIS'S (CAP!.) Manual of Operations in the Field. Post 8vo.

J ESSB'S (Epwazp) Visita to Spots of Interest in the Vicinity of
Windsor and Eton. Woodcuts. Post 8vo. 12s.
Scenes and Occupations of Country Life. Third Edition.
Woodcuts. kcap,8vo. 6s.

Gleanings in Natural History. Eighth Edition. Feap.
8vo, Gs,

JOHNSON'S (Dr. Saxuzt) Life. Ry James Boswell. Jncluding
the Tour to the llebrides. Edited by the late Mn. Cnoxxn, Jespiss
Edition. Portraits. Royal 8vo. 10s. sewed; 12s. cloth.

Lives of the most eminent English Poets. Edited
be Prrea Cussixamax. 8 vols, 8vo. 33¢. 6d. (Murray's British
Classics.)

JOTINSTON'S (Wx.) England : B8ocial, Political, and Industrial,
in 19th Century. 2 Vols. Post 8vo. 18s.

JOURNAL OF A NATURALIST. Fourth Edition. Woodcuta,
Post 8vo, 9s. 6d.

JOWETT (Rev. B.) on St. Paul's Epistles to the Thessalonians,
Galatians, and Rorans, Second Edition. 2 Vola, 8vo. 3Js.

JONES’ (Rev. R.z Literary Rewnains. With a Prefatory Notice.
By Rev, W, WhewkLy, D.D. Portrait. 8vo, 14s.

KEN'S (Bisnor) Life. By A Larxax. Second Edition. Portrait,
2Vols. 8vo. 18s.

——— Exposition of the Apostles’ Creed. Extracted from his
“Practice of Divioe Love,” New Edition. Foap. s 0d.

Approach to the Holy Altar. Extracted from his * Manual

:‘l l"‘nm"ul“hmlu of Divine Leve.® New Edition. FPeap.@ve,

o cs

—
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KING'S (Rev. 8. W) Iulhn Valleyl of the Alm, s Tour
through all the R d “Vals” of Nortbera
Pledmont. lllmtmlonl. Cn'lsvo i8s.

(Rxv. C. W.) Antigne Gems; their Origin, Ute, and

Value, as lnmx:lm of Audeut llhmry. and as {llustrative of Ancient
Art. Illust 8vo. 429,

KING EDWARD VIra's Latin Grammar; or, an Introduction
o the Latia Tongue, for the Uss of Schools. F/tcenth Kdition. 12mo.

8s. 64,
First Latin Book; or, the Accidence,
Syntax, and Proandy, with an Fu‘llab Truululn for the Use of Junior

Fourth Fdition. 12mo.

KIXGLAKE'S (A. W.) History of the War in the Crimea.
Baved chiefly npoa the Private Papers of Field Marshal Iord Raglan,
and otber antbentic materials. Vols. I.and I1. 8vo. I Preparation.

KNAPP'S (J. A.) English Roots and Ramifications; or, the
Derivation and Meaning of Divers Words. Fesap. 8vo. 4.

KUGLER'S Italian Schools of Painting. Edited, with Notes, by

s, c:oa'n.u EastLaxs. Third Edition. Woode-h. 2 Vols. l‘ut

8 .
e German, Dutch, and Flemish Schools of Painting.

Fdited, with Notes, by Dn. Waaory, Second Editien. Woodeuts, 3
Vo's. Post 8vo. 24s.

LABARTE'S (3. Juizs) Handbook of the Arts of the Middle Ages
and Renalesance. With 200 Wandeuts, 8vo. 18s,

LABORDE'S (Lxox »x) Journey through Arabia Petrses, to Mount
!Iu!, and the Exeavated City of Petrira,—the Edom of the Prophecies,

Second Edition. With Plates. 8vo. 18s.

LANES (E. W.) Manncrs and Customs of the Modern Egyptians.
A Nrw Fditin, with Additions and Improvements by the Amthor.
Edited by E. Starrcy Poors. Woodeuts. 8ve. 18,

LATIN GRAMMAR (Krxo Eowanp Vlﬂl). For the Use of
Schools. Fiftcenth Edition. 12mo. 3¢.64d.

First Book (Kixo Epwarp Vira's); or, the Accidence,

Svntax, and Proendy, vlt\ English Translation fer Jusior Classes.

Fourth Edition. 12mo. 30, 6d.

LAYARDS (A. H) Nineveh and its Remains. Being a Nar
rative of Rescarches and Discoveries amidst the Ruins of Ansyria,
With an Account of Iho Chtldnn Clormhnuf Kurdistan ) the Yeszedia,

or : and an Enquiry into tbe Manners and Arts of
Q.b':. An‘f‘.lnt Auyrlus. s.:a uuu-. Plates and Weodcuts. 2 Vols.

Nineveh and Babylon ; being the Result
rrduhn to Auyrh Fourternth Thouwssnd. Plates,
M ﬂl Or Fine Mwper, 8 Vola.

0.
Popular Accouat of Nhevch 15tk Edition. With
Woodeuts. Post 8ve. Bs.
LEILIES (O.P;R..').amcllhok for Young Painters. With Ilustra-
Autobiographical Recollections, with Selections
from his Edited by Tox Tavioa. Pertralt, 2 Vels.
Pest Ove. 18,

Life of 8ir Joshus Reynolds. With an Account
:::wmu.mcmm Foap. 400, Jn the
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LBAKE'S (Con) Topograpby of Athens, with Remarks on its
Antiquities; to which is added, the Demi of Attica. Sesend Edition.
Plates. 3 Vols.bvo. 30,
——————— Travels ia Northern Greece. Maps. 4 Vols. 8ve. 60e
Disputed Questions of Ancient Geography. Map.
Ove. 6s.84.
Numismata Hellenics, and Supplement. Completing a
descriptive Catalogne of Twelve Thousand Greek Coims, with Neotes
Geographical and lilstorical. With Map and Appendix. 4to. 63s.
Peloponnesiaca: A Supplement to Travels in the Morea,
8vo. 15s.
Thoughts on the Degradation of Science in England.
8vo. 84.6d.
LETTERS FROM THE SHORES OF THE BALTIC. By s
Lapy. Post8vo. 2s.64.
Madras ; or, Life and Manners ia India. By
o Lapy, Post8vo, 29 6d.
Sierra Iecone, written to Friends at Home.
By a Laoy. Edlited by Mrs. Nontox. Iost 8vo, 6s.
~——-—-—----— Head Quartcrs; or, The Realities of the War
;:t“t.hso"Cdzu. By o 8tarr Orricza. JFopular Edition. Plass.
LEXINGTON (Tax) PAPERS; or, Some Account of the Courts
of London and Vienna at the end of the 17th Century. Edited by Hox.
H. Maxxzns Surron. 8vo. 1ds.
LEWIS' (S1a G. C.) Essay on the Government of Dependencies.
8vo. 124,

Glossary of Provincial Words uscd in Herefordshire and

some of the adjoining Countics. 12mo. 4s. 64

(Tiapy Tuerrsa) Friends and Contemporaries of the
Tord Chancellor Clarendon, illustrative of Portraits lo his Gallery.
With a Descriptive Account of the Pictures, and Origin of the Collso-
tion. Portraits, 8 Vols. 8vo. 42s.

(M. G.) Journal of a Residence among the Negroes ia the
West Indies. I’ost 8vo. 24. 6d.

LIDDELL'S (Drax) History of Rome. From the Earliest Times
to the Establishment of the Empire. With the Llistory ef Literature
and Art, Library Edition. 8 Vols. 8vo. 28s.

Student's Ilistory of Rome. Abridged from the
Larger Work, #{fteenth Thousand. \With 100 Woodcuts. Post 8ve.

7s.Gd.

LINDSAY'S (Lorp) Lives of the Lindsays; or, a Memoir of the
Iiouses of Crawford and Ralcarres. With Extracts from Official Papers
and Personal Narratives. Second Edition. 8 Vols., Bvo. 24s.

Report of the Claim of James, Earl of Crawfurd and
g:}:am;n_, to the Original Dukedom of Aontrvse, created in 1488.
0. 152

LITTLE ARTHUR'S HISTORY OF ENGLAND. By Lany
CALLCOTT. 100th Thowsand. With 20 Wondcuts. Feap. 8vo, 2s, 64

LIVINGSTONE'S (Rrv. Dr.) Missionary Travels and Researches
in South Africa; including a Sketch of Bixteen Years’ Residemce in
the Interior of Africa, and a Journey from the Cape of Good Hope te
Loanda on the West Coast; thence across the Coutinent, down the
River Zambesi, to the Eastern Ocean. ZThirlisth Thoussnd. Map,
Plates, and Index. 8vo. 3ls,
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LIVONIAN TALES. By the Author of “ Letteis from the
Baltic™ Post8ve. %264

LOCKHARTS (J. G.) Ancient Spanish Ballads. Historical and
Romaantle. Transiated, with Notes. JUustrated Kdition. 4to. 8ls. Or,
Fopular Editim., Post vo. 25,64,

Life of Robert Burns. F{ftA Edition. Feap. 8vo. 8s.

LORDON (Bisnor or). The Dangers and Safeguards of Modern
. Containing Buuuuou to the_Theolvgical Student under
present diffculties. 8vo, Vs,
WUD&N'S (Mas.) Instructions in Gardening for Ladies. With
rections and Caleodar of
wu al l'::p. "mtw for Every Moath. Iighth
Modern Botany; a Popular Introduction to the
Natural System of Plants. Second Edition. Woodeuts. Feap.8vo. €s.
LOWE'S (S1a Hupson) Letters and Journals, during the Captivity
oﬂhpoleo. ot 8¢t lelona. By Wniuiax Foasyra. Portrait, 8 Vels.

8ve,

LVCKNOW A Lady’s Diary of the Sicge. Fowrth Thousand.
Feap. 8vo, 4s.64.

LYELLS (8ix Cmarirs) Priaciples of Geology; or, the Modern
Changes of tha Earth and its Inhaditants considered as illustrative of
Geology. Ninth Edition. Woodcuts, 8vo. 18s.

—————Visits to the United States, 1841-46. Second Edition.
Plates. ¢ Vels. Post8vo. 34s,

MAHON'S (Loro) History of England, from the Peace of Utrecht
90 the Peace of Versailles, 1713 83. Lidrery Edition. T Vols, 8Sve. 980.
Popular Elition. 7 Vols. ‘Post 6ve, 33s.

Life of William Pitt, with Extracts from MS. Papers.
Portrait. Vols. I.and 11, Post8ve. 81s.

“ Forty-Five ; * a Narrative of the Rebellion in Scot-

land. Post 8vo. 8.

History of British India from its Origin till the Peace

onm Post 8vo. 3.6d.

History of the War of the Succession in Spain. Second

l“lc- Map. 8ve. 15s.

Spain under Charles the Second ; or, Extracts from the

%ﬂlxoﬁna of the Hom. ALxxaxpEn S8ranmors, Dritish Minlster at

Madrid from 1090 t0 1700. Second Kdition. Post8ve. Gs.6d.

m&“ of Louis, Prince of Cond6, surnamed the Great.

. o,

Life of Belisarius. Second Edition. Post 8vo. 10s. 6d.

Historical and Critical Essaya. Post 8vo. 6.

8tory of Joan of Are. Feap. 8vo. 1le.

Addrerses Delivered at Manchester, Leeds, and Bir-
mingham. Feap. Bve. 1a

MeCLINTOCK'S (Carr. 81a F. L) Narrative of the Discovery of
the Fate of 8ir Joha Franklin and bis Conpulou in the Aretie Bess,
Twelfth Thowsand. lllustrations. Bve.

MeCOBH (Rxv. Da.) on the Intuitive Convietbu of the Mind in-
dustively invesiigated. 8ve. 12s

M*CULLOCH'S (J. R.) Collected Edition of Ricanso’s Political

Wetha, With Netes and Memelr., Socond Bdivion. Ove. 30s.
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MAINE (H. Suxxzx) on Anclent Law: its Connection with the
Early lllstory of 8oclety, and its Rolation to Modern Jdeas., 8ve. 123,
nwg“w’;s; (.S‘fn Jomx) Sketches of Persia. Third Edition.

t
MANSEL (Rzv. H. L.) Limits of Religious Thought Examined.
Bol:z the Dampton Lectures for 1853, JFeurth Editien. Post 8ve.

MANTELL'S (Giozox A.) Thoughts on Animalcules; or, the
1::( “Woﬂd,um‘dﬂlyhlm a.um—. Plates,

MANUAL OF SCIENTIFIC ENQUIRY, Prepared for the Use of
Officers and Travellers. By varlous Writers, Third Edition revised
Dy the Rev. R. Main. Maps. Post 8vo, 8s. (Published by order ¢f the
Lords ¢f the Admiraity.)

MARKHAM'S (Mnrs.) History of Engl“md. ml'rcm the First Inve-
Balen, 1180k Battion, Woodeuts, 1omorgs, T o U8 Vietorta's

History of Frauce. From the Conquest by the Gauls,
t0 the Death of Louls Philippe. Sixtieth Edition, Woodcuts. 12mo. @s.

History of Germany. From the Invasion by Marius,
to the present time. F{fleenth Edition. Woodcuts. 12mo. Gs.

History of Greece. From the Earliest Times
to the Roman Conquest. DBy Dr. Wx. Suitn. Twenticth Thewsand.
‘Woodcuts, 13mo. 7. 64. Jumdau. 13mo. 2s)

History of Rome, from the Earliest Times
to the Estahlishment of the Empire. By Dzax Lioosii. Fifteenth
Thousand. Woodcuts, 12mo. 7s. 6d.

MARELANDS (J. H.) Revcronce dus to Holy Places. TRird
Edition. Feap.8vo. 2s.
MARRYAT'S (Joszen) History of Modern and Mediseval Pottery
' snd Poreelain, With a Description of the Manufacture. Second
KEdition. Platesa and Woodcuts. Yvo, 3ls. Gl

(Houc:) Residence in Jutland, the Danish Isles,

and Cop Illustrati 2 Vols. Post 8vo, 242,
MATTHIAE'S (Auo\m-ne) Greck Grammar for Schools.  Abridged
from the Larger G By Blomtield. NintA Edition. Revised by

Eowaaps. 12mo. 3s.

MAUREL'S (Jurxs) Essay on the Character, Actions, and Writings
of the Duke of Wellington. Second Edition, Feap. 8ve, 1s 6d.
MAWE'S (H. L.) Journal of a Passage from the Pacific to the

Atlantic. 8vo. 12s.
MAXIMS AND HINTS on Angling and Chess. To which is

added the Miscrics of Fishing. By Ricuamno Prxw. New Kdition.
‘Woodcuts. 12mo. 1e.

MAYO'S (Dn.) Pathology of the Human Mind., Feap. 8vo. 5s. 6d.
MELVILLE'S (Heruanx) Typee and Omoo; or, Adventures
amongst the Marquesas and South Sea Islands. 8 Vols. Post 8ve.
MENDELSSOHN'S Life. By Jurzs Brxzpioz. 8vo, 2s. 6d.
MEREDITH'S (Mns. Cnanrzs) Notes and Sketches of New South
‘Wales, during a Residence from 1830 to 1844, Post 8ve. 3s. 6d.

Tasmania, during a Residence of Nine Yeara
With Illustrations. 2 Vels. Post 8ve. 18e.




% LIST OF WORKS

MERRIFIELD (Mzs.) on the Arts of Painting in Oil, Miniature,
Mosale, and Glass; Gilding, Dy'lns. aod the l‘umﬁu of Colours
MANMAIOGDI. i old M ripts. 8 Vola. Ove.

KESIAII ('I‘HE) AND IUS KINGDOM. The Life, Sufferings,
Death, Re fom of our Blessed Lord. Map. 8 Vols.

8ve. Inthe Press. v eod

MILLS' (Axraun) Indis in 1858 ; A Summary of the Existing
Admiaistration—Political, Fiscal, and Judicial; with Laws and Publie
Documents, from the earliest 1o the preseat u-o. Becond Edition. With
Coloured Kevenoe Map. 8vo. 10e. 6d.

MITCHELLS (Tmoxas) Plays of Aristophanes. With English
Notes. 8vo.—1.CLOUDS, 10s—3. WASPS, 10s.—3. FROGS, Ill.

XII.IAN'S (Dzax) History of Latin Christianity ; including that

of the l'opu to the Poatificate of Nicholas V. Second Edition. € Vola

Ove. T2s.

Character and Conduet of the Apostles considered as
aa Evidence of Christianity. 8vo. 10s. 6d.

Life and Works of Horace. With 300 Woodeuta.

New Kdition. 2 Vols. Crown 8vo. 30e.

Poctical Works. Dlates. 8 Vols. Feap. 8vo. 18s.

Fall of Jerusalem. Fcap. 8vo. 1ls.

(Carr. E. A.) Wayside Cross ; or, the Raid of Gomes,

A Tale of the Carlist War. Post 8vo. 2s.6d.

MODERN DOMESTIC COOKERY. Founded on Principles of
Economy and Practieal Knowledge, and adapted for Private Families.
New Edition, Woodeuts., Feap. 8vo. Be.

MOLTKES (Bno:z‘Rnuin Campaigns on the Danube and the
Passage of the Balkan, 1828-9. Plans. 8ve. 1ds.

MONASTERY AND THE MOUNTAIN CHURCH. By Author

of “ Bunlight through the Mist."” Woodcuts. 16meo. 4s.

MOORE'S (Tmoxas) Life and Letters of Lord Byron. Cabinet
Edition. Plates. 6 Vols. Feap.8vo. 18s.

———— Life and Leueu of Lord Byron. People's Edition.

ortraits. Royal 8vo.

XWLEY'B . L) Hutory of the United Netherlands: from the
Death «f Willlam the Silent tn» the S8ynod of Dort. Embracing the
Eoglisb-Dutch struggle against Spain; snd a detalled Aconunt of the
Spanish Armada. Fowrth Thowsand. Portraits. 8 Vols. 8ve. 30s.

MOZLEY'S (Rxv. J. B.) Treatise on the Augustinian Doctrine of
Predestination. 8vo. 14s.

Primmvo Doctrine of Baptismal Regeneration. 8ve.

XUOI KAN UAL (The)for the Use of Farmers. A Practical Treatise.
on the Chemical Properties, llnw'.nd Application of Manures,
Dy Fazpzaick Farxuxa, Second Editien. Feap. [ 5

MUNDY'S (Gzx.) Pen and Pencil Sketches during a Tour
in Isdia, Third Editien. Plates. Post 8ve. Ts. 64,

MUNRO'S (Gxyxaas 8ia Tuonas) Life and Letters. By the Rav.
G. R.Geute. FPostBvo. Go.

MURCHISON'S (8 Ronncl) Ramis in Europe and the Ural
Mountatns ; W lustrated. With Celoured Maps, Flates,
Bections, &e. ‘oyul

Bunrh ot,.llhuqolth Oldest Rocks oon-

talaing Orgeale Remalas. Third Edisien. Mop and Flates. Ove. @i,

Y (— e e c—
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MURRAY'S RAILWAY READING. For all classes of Readers,
[ The following are published:)
W.u::cov::.. 6 u.. RoLsenann. 64 | Mamon's Joaw n.A!c.

PRLT
%’s Ancian
C » vas Geisremins. lo
lows s Noawav. s
Maoasi’s Waiiiseves. la6d.
Tusososs loes. Camrasis's Lizn ov Bacos. 3a.6d
o7 Navay Danise. i Vcls So. Tus Frowss Ganssw. lo.
onny Bas. lo. Lucxuant's Sranisn Barsane. So.6d4
* Asor's Faswre, 20.6d. Misvony. 6d
os on tax Tuar. o 6d .
rave. So.6d mom Lire. %s.
8t or Dinine. la. 6. Kesncras Aspansens. la
ln.u- s Litanany Essars. 3. Pann’s liinse on Anesine. lo

HURRAY'S (Carr. A.) Naval Life and Services of Admiral 8ir
Philip Durham, 8vo. B8s. 6d.

MUSIC AND DRESS, Two Essays, by a Lady. Reprinted from
the* Quarterly Review.” Fecap.8vo. 1s.

NAPIER'S (Srz Wx.) English Battles and Sieges of the Peninsular
War. Third Edition. Lortrait, Fost8vo. 10s.6d.

— Lifo of General Sir Charles Napier; chiefly derlnd

I Tl D4 ot i Corpeien. s

NAUTICAL ALMANACK (The). Royal 8vo. 24, 6d. (Published

by Authority.)
NAVYP LIST ('I‘be Quarterly). (Published Uy Adwuihority.)
ost 8vo. 29,

NELSON (Itonnr), Memoir of his Life and Times. By Rev.C. T.
SecreTams, M.A. Portrait. 8vo. 10s.Gd

NEWBOLD'S (Lisor.) Straits of Malacca, Penang, and Singapore.
2 Vols. 8vo. 26s.

NEWDEGATES (C. N.) Customs’ Tariffs of all Nations; collected
and arranged up to the year 1855, 4to. 30s.

NICHOLLS' (81» Grorex) History of the English Poor-Lawa
2 Vols, 8vo. 2Ss.

History of the Irish Poor-Law, 8vo. 1lds

--—————— History of the Scotch Poor-Law. 8vo. 12s.

— (Rev. II. Q) Iistorical and Descriptive Account
of the Forest of Dean: from Sources I'ublic, Private, Legendary, and
Local. Woodcuts, &c. 1’08t 8vo. 10e. 6d.

NICOLAS' (Siz Ilarmis) Historic Peerage of England. Exhi.
biting the Origin, Descent, and I’resent State of every Title of Peer.
age which has existed in this Country since the Cunquest. Being a
New Ldition of the * 8ynopsis of the Verrage.” Kovised and Continued
;o mal)"teunt Time. By Wittiax Countuurs, Somervet Lerald.
vo, .

NIMROD On the Chace—The Turf—and The Road. Reprinted
from the “Quartcrly Review.” Woodcuts. Fcap.8vo. 8s.6d.

O’CONNOR'S (R.) Field Sports of France ; or, Hunting, Shooting,
and Fishing on the Continent. Woodcuts. 12mo. 7s.6d.

OLIPHANTS (Lavxexoz) Journey to Katmandu, with Visit te
the Camp of the Nepauless Ambassador. Foap.O8ve, 2s.6d.
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° OXENHAM'S (Rxv. W.) English Notes for Latin Elegiacs ; designed
for early Proficients im the Art of Latin Versification, with Pu(uaq
Rules of Composition in Elegiac Motre. Third Edition. 12mo.
PAOB‘I‘S (Jon) Hungary and Transylvania. With Remuh on
ir Condition, 8ocial, Polldell. and Economical. ZTAird Zdition,
Wouluu. 2 Vols. 8ve. 18s,
PARIS’ (Dr.) Philocophy in Sport made Secience in Earnest;
or, the Firet Principles of Natural Philosophy inculcated by aid of the
Toys and Sports of Youth, Xighth Adition. oodcuts. Post 8vo,
PARKYNS' (Mawsrizip) Personal Narrative of Three Years' Real-
dence and Adventures in Abyssinia. Woodcuts. 8 Vols, 8vo. 30s.
PEEL'S (82 Roscrr) Memoirs. Left in MSS. Edited by
Eaat 8rawnorx and the Right lon. Eowaap Carvwsil, 8 Vels.
Post 8ve. 7s. 6d. each.

PEILES (Rev. Dr) Agamemnon and Choephorae of Easchylus.
A New Edition of the Text, with Notes. &Second ZEdition, 3 Vols.
8vo. 9s. each,

PIHN'S (Rlclnn) lIuiml and Hints for an Angler and Chess-

dcuts. Feap.8vo. ls.

PIHBOSL‘S (va Jomw) F;lth and Practice ; an Exposition of the
Principles and Duties of Natural snd lhvul«l Religion. Post 8vo. 8¢.64d.

(F. C.) Principles of Athenian Architecture, and the
Optieal Refinements exbibited in the Construction of the Ancient
Buildings at Athens, from a Survey. Wit 40 Plates. Follo. 84.8e.

PRRCY'S (Jomx, M.D.) Metallurgy; or, the Art of Extracting
Metals from their Ores and adapiing them to various purposes of Manu.
facture. lllustrations. 8vo. Ja the Press.

PERRY'S (S1» Exsxinx) Bird's-Eye View of India. With Extracts
from & Journal kept in the Provinces, Nepaul, &e. Feap. 8vo. Be.

PHILLIPS' (Jonx) Memoirs of William Smith, LL.D. (the Geo-
logist). Portralt. 8vo. 7s.8d.

Geology of Yorkahire, The Yorkshire Ccast, and the
Mountain-Limestone District. Flates 4to. Part 1, 30e. ~Fart 11, 30,

Rivers, Mountains, and Sea Coast of Yorkshire,
‘With Easays on the Climate, Scenery, and Ancient Inhabitants of the
Country., Second Adition, with 36 Plates. 8vo. 15s.

PHILPOTT'S (Bisuor) Letters to the late Charles Butler, on the
Theological parts of his “ Book of the Roman Catholie Church ;™ with
Remarks on certain Works of Dr. Milner and Dr. Lingard, and e some
parts of the Lvidence of Dr. Doyle. Sccond Edition. 8vo. 16s.

PHIPPS' (Hox. Epxunp) Memoir, Correspondence, Literary and
Unpublisbed Diaries of Robert Plumer Ward. Portrait. 2 Vols. 8ve. 38s,

POPE'S (Arxxawpza) Lifo and Workaa A New Edition. Con-
taining pearly 500 unpublished Lettris. llased om the materials col-
Jected by the {m Mr, Croxxn. Edited with a Nxw Lirs, Intreductions
and Notes. By Rav. Wmitwews ELwixn. Purtraits. Vol. 1. 8ve,

PORTERS (Rxv.J. L.) Five Years in Damascus.  With Travels to
Palmyre, Lebanon, and ether Bcripture Sites. Map and Weedeuts,
.V.l.. l’-GB". [ 7Y

Hudbook forSyria and Palestine: includingan Aocount

Ie i and Inhabi of these

}:‘rm—l "3 ey o ‘“‘.‘.‘.:"" sm.' Desast. um

(Mzs) Rational Arithmetic for Schools and for
lastrusticn. 12me. Se. 6d.
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PRAYER-BOOK (The Illustrated), with 1000 Illustrations of Bor- -
ders, Initiale, Viguettes, &c. Medium 8ve. 21s.

PRECEPTS FOR THE CONXDUCT OF LIFE, Exhortations to
8 Virtwons Courwe and Dissuasirae frem a Vieleas Carssr. Extrected
from (he Seriptures. Second Editien. Feap. Ove. 1la

rxmsxrs (Ju.) Essays on Indian Antiquities,
llh Llrn-lny oi::h'c:l‘:c:. d:"bu. ll::nq, &e.
ﬂl:’n Eowaso Twosas. Illustiratiens. 8 Vols. Sve. §%s. 6d.

PROGRESS OF RUSSIA IN THR EAST. An Historical 8am-
mmummm Third Kdition., Map. Ove

PUSS IN BOOTS. With 12 INustrations; for Old and Young.
By OTT0 SrecxTes. 4 New Kdition. 16mo. s 6d.
QUARTERLY REVIEW (Tus). 8vo. 6a

RANKES (Lrororp) Political and Ecclesiastical History of the
mdu—.«ﬂ-gunsumuumacam Trans
lated from the Germaa by Mzs. AuvsTin. Third Adition. 3 Vels. Sve. 342,
RAWLINSON'S (Rxv. Grorox) Herodotus. A New English
Version. Edited with Notes and Essays. Aul-hl by 81 Huavy
Rawuwson and 813 J. G. Wnkizsos. Secend Aditien. Maps and
Weodeuts. ¢ Veols. Ove.
Historical Evidences of the truth of the Scripture
Records stated anew, with special reference to the Doubls and Diccoveries
;ﬂh“n‘ﬂ-u. the Bampton Lectures for 1658, Scosad Adition. Sve,
T T o Five Great Monarchies otr the Ancicat W::ld.
e TN L S C e A
trations. 3 Vols. &vo. Jn the lress.
REJECTED ADDRESSES (Tax). By Jaxzs axp Honaos Sxrra.
x\«- Kdition. Feap. 8vo. 1s, or Fine Puper, with Portrait, feap. 8ve.,

RKCARDO’S (Davip) Political Works. With a Notice of his
Life and Writings. By J. R. M'CuLiock. New Kdition. 8ve. 16s.

RIPA’'S (Faraxa) Memoirs during Thirteen Years' Residence at the
Court of Peking. From the Italian. Iost 8vo. 2s.6d.

ROBERTSON'S (Caxox) Ilistory of the Clristian Church, From
the Apostolic Age to the Coacordat of Worms, a.D. 1123, Second
Edition. 2 Vols. 8ve. 3is.

Lifo of Archbishop Becket. Illustrations. Post

Svo. Os.

ROBINSON'S (Rsv. Dx) Biblical Researches in the Holy Land.
Being a Journal of Travels in 1833, and of Later Rescarches in 1852,
Maps. 3 Vols. 8vo. 36s.

ROMILLY'S (Sin Saxuxt) Memoirs and Political Diary. By his
8ows. TAird Edition. Portrait. 2 Vols. Feap.8vo. 125,

ROSS'S (Sia Jaxxs) Voyage of Discovery and Research in the
8outhern and Antarctie Regions, 183943, Plates. 3 Vela. Ove. 36s.

ROWLAND'S (Davip) Manual of the English Constitution; a
Review of its Rise, Growih, and Presant State, Pest 8ve. 10s. 6L

RUNDELL'S (Mas.) Domestic Cookery, founded oa Principlos
of Economy and Practice, and adapted for Private Families. JNew end
Revised Kdition. Woodouts. Feap. 8vo. Bs.
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RUSSELL'S (J. Rurazzroap, M.D.) Art of Medicine—Its History
and its Heroes, Purtraits, 8vo.
BUBSIA A Memoir of the Bemnhble Events which attended
lon of the E holas. By Banox M. Koln, Becretary

ouuu Bvo. 105.6d. (Published by I-paw nd.)

RUXTON'S (Geonos F.) Travels in Mexico; with Adventures
amoang the Wild Tribes and Animals of lhol’nlﬂun‘ Rocky Moun-
tains, Yost8vo. Gs.

S8ALE'S (Lapy) Journal of the Disasters in Affzhanistan. EightA
Edition. Post 8vo, 12s.

(Bu Rosznrr) Bngade in Aﬂ‘ghmi-un. With an Account of

." v “.nd d. By Rzv. G. R. GLzio. Post

SANDWITH'S (Hurnn} Narrative of the Siege of Kars
and of the 8ix Months' Resnixtance by the Turkish Garrison under
General Willlams. Seventh Thousand. Poat 8vo, 3s. 6d.

B8COTT8 (G. Giesrr) ltemarks on Secular and Domestie
Architecture, Present and Futnre. Sec.nd Edition. 8vo. s,

(Rosxzr, D.D., Msster of Baliol) Sermons Preached before
the Uaiversity of Oxford. Post 8vo. 8s. 6d.

SCROPE'S (Witr1ax) Days of Decr-Stalking in the Forest of Atholl 3
with some Account of the Nature and llabits of the Red Deer. Third
XEdition. Woodcuts, Crown 8vo, 20s.

———  Days and Nights of 8almon Fishing in the Tweed;
with a short Account of the Natural History and Habits of the S8almoa.
Socond Fdition. Woodcuts. Royal 8vo. 3ls. 64.

(G. P.) Memoir of Lord Sydenham, and his Administra-
tion in Canada. Second Edition. Tortrait. 8vo. 9s.6d.

Geology and Extinct Volcanocs of Central France.
Leermd Edition, revised and enlaried. lllustraiions. Medium 8vo. 80e.

S8ELF-HELP. VWith Illustrations of Character and Conduct.
Re Sawrrr Euines, Thirty-fi7th Thousand, FPost 8ve. Ge.

SHAFTESBURY (Loxp Craxcerior); Mcmoirs of his Early Life.

With his Letters, sm and -ﬂnr Papers. By W. D. Cuntsrin.
Portrait. 8vo, 102, 6d.

S8HAW'S (J. F. )POutlme- of English Literatare. Second Edition.
Revised. et Bvo,
SIERRA LEONE; Described in & Series of Letters to Friends at
Home, ByAl.Anr Edited by Mns. NozTon. Post 8ve. 6s.
SMILES' (Saxuzi) Story of the Life of Goorge Stephenson.
Wondcuta, Eightrenth Thowsand. Post 8vo. 6s.

Self-Help. With lllustrations of Character and Conduet.

Thirty-ANA Thousand. Poat Svo, 6s,

Workmenl Eamnings, Savings, and Strikes: nprlntd

from the Quarterly Review. Feap. 8vo. 1s. 6d.

SOIEBVILLB’S (llnr) Physical Geography. Fowrth RJM
Portrait. Post 8vo.

Conexion of tho Physical 8ciences. Nindh
Kdition. Woodcuta., Post 8ve.

SOUTH'S (Jomw l‘.) Houehou B-rgery or, Hints on Emergen-
privg % " Pep.ove. 46l

SOUTHEY'S (Boun) Bookdtho Church, Seventh Edition.
Post Ove. 7o, 6d.

Lives of Bunyan & Cromwell. Post Sve. 2 6d
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SMITH'S (D:.- Wl:.) Dictionary of ﬁ l‘B;blo lilncl-dhg its
‘ 'l L] i3 .

Antiqu ~ ocnrhyo“o.ngn.':hy R atural Mistory, Secend
Greek and Roman Antiquities. 2nd Edition. Wood-
euts. Bvo. 42s.

Greek and Roman ngnphy and Mythology. Wood-
euts. 3 Vols. Bve. 8I. 10s. 6d.
——~M0reek and Roman Geognphy. Woodcuts. 2 Vols.
80s
~——— . Latin- English Dictionary. Based npon the Works
ol!'oteelud and Freund. Seventh Thousand. 8ve.
English-Latin Dictionary. avo.&lzmo. In preparation.

—————— Mediseval Latin-English Dictionary. Based on the
Work of Ducarox. 8vo. I preparation.

Classical Dictionary for the Higher Forms. 5tk Edition.
7860 Woodcuts. 8vo. 18s.

————— Smaller Classical Dictionary, SixteenthA Thousand. 200
Woodeuts. Crown 8vo. 7s.6d.

Smaller Dictionary of Antiquities. Sizteenth Thowsand,
300 Woodcuts. Crown 8vo. Ts. 6d.

— .——— Smaller Latin-English Dictionary. Twenticth Thousand.
8Square 12mo. 7s.6d.

————— Gibbon's History of the Decline and Fall of the
Roman Empire. Edited, with Notes. Maps. 8 Vols. 8ve. @0s.

. —— - Drincipia Latina—DPart I. A Grammar, Delectus, and
Exercine Book, with Vocabularies. 2xd Elition. 13mo. 3. 6d.
Principia Latina—Part 1I. A Reading-book, Mythology,
Geongraphy, ltoman Antiquities, and llistory. With Notes and Die-

tionary. 12wo. 3. 6d.

Principia Grreca; a Fimt Greek Course. A Grammar,

Delectus, and Exercise- book with Vocabularies. By L. E, Hurrox, M.A.

2nd Edition. 12mo. 3s.

(Jaues & Iloracx) Rejected Addresses. Feap. 8vo.
1s., or Fine Paper, with Portralt, icap. 8vo. Be.

(Tmoxas Assnerox) Life and Pursuits. By Siz Eanorxy
WiILMOT. 2nd Kdition. lilustrations. 8ve. 13s.

STUDENT'S HUME. A History of England from the Invasion
of Jultus Cresar to the Revolution of 1683. By Davio Jirxe,  Contl-
nued to 1835, Fiftrenth Thougand. Woodcents, Post §ve. 7s. 6d.

——— --- HISTORY OF GREECE; from the Earliest Times
to the Roman Conquest. With the lllntory of Literatnre and Art. By
Wa. Sy, LL.J). 20th Thourand. Woodcuts, Crown 8ve, 7s. Ad,
(Questions.  2s.) °,* A Bmailer llistory of Greece. 12mo. 3s. 6d.

HlﬂTUl\\' OF ROME; from the Earlicst Times
to the Establishmeunt of the Empire. “ ith the History of Literature
and Art. By 1. G. Liovrir, D.D. 15(A Thowsand. Woodcuts., Crown
8vo. 75. 6d. *,* A Smaller ilistory of Rome. 12mo. 3s. 6d.

GIBBO\' an Epitome of the History of the Decline

and Fall of the llwnun Empire. Inonrporating the Researches of

Recent Commentators. By Wa. Sxitm, LL.D. 6/ TAousand. Wood-

cuts. Postbvo. 7s. 64,

MANUAL OF ANCIENT GEOGRAPHY. Based

he 1 Dietd ( Greek and Roman G O > 11

B W e el Gy St
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STUDENTS HISTORY OF FRANCE; From the Karlicst Times.
Waondeuts. Post 8vo. Nearly ready.
BPBCKTER’S (Orr0) Puss in Boots, suited to the Tastes of Old
Young. A New Edition. With 12 Woodcuts. Square 12mo. 1s. 6d.
Charmed Roe; or, the Story of the Little Brother
and Sister. Iliustrated. 10-0.
STANLEY'S (Caxow) Lectures on the History of the Eastern
Chburch. Ilans. 8ve.
Apparssxs awp Cuanoxs or Brsmor Sraxezy. With
Memoir. Second Edition, 8vo. 10s.6d.
Sermons on the Unity of Emgelld and Aposto-
Meal Teaching. Seenmd Edition. Poat 8vo. 7s. 64.
8t. Paul's Fpistles to the Corinthiuu, with Notes
and Dissertations. Second Edition. 8vo. 18s.
- Historical Memorials of Canterbury. The Landing of
Aungustine—The Murder of Decket—The Black Prince—The Shrine of
Becket. Third Edition. Woodcuts. Post8vo. 7s. 6d.
Sinai and Palestine, in Connexion with their History.
Fink Kdition, Map, 8vo. 16s.
8T. JOHN'S (Cnazizs) Wlld Sports and Natural History of the
Highlanda. Post 8ve.
(Barix) Adventnre- in the Libyan Desert and the
Oasis of Jupiter Ammon. Woodcuts. Post 8vo, 2s.6d.
STEPHENSON (Grorox) The Railway Engineer. The Story
;{ |.l~ w. By Sanvust SurLzs. Kightzenth Thousand. Woodcuts.
08
STOTHARD'S ('l‘noa.) Life.  With TPersonal Reminiscences.
By Mrs. Baar. With Portrait and 60 Woodcuts. 4to.
STREETS (G. E.) Brick and )hrble Architectare of Italy, in the
Middle Ages. Plates. 8vo. 215
STRIFE FOR THE MASTERY. Two Allegories. With Illus-
trations. Crowa 8vo. 6.
SWIFT'S (Joxarmaw) Life, Letters and Jourmals. By Jomm
Forsten. 8vo. In Preperetion
Workn, Edited, with Notes. By Jonx Pomn. 8vo.

In Preparation
SYDENHANM'S (Lon) Memoirs. With his Administration in
Canada. By G. Porzy 8caorr, M.P, Seomd Fdition. Portrait. 8vo, 0s.6d
SYME'S (Jas.) Principles of Surgery. Fourth Edition. 8vo. 1l4s.
TAITS (Rev. A.C, Bunor or Loxpox) Dangers and Safeguards
of Modern 'l'hnlocy
TAYLOR'S (Hzxxy) how from Life. Feap 8vo. 20,
(J. E) Fairy Ring. A Collection of Stories for Young
Persona.  From the German. YWith lllnstrations by Riczans Dovis,
8rormd Kdition. Woodeuts, Feap. 8vo,
mxnrs (8mJ. B) Chrmmmy in Ceylon. Its Introduction
aad Progress under the Portugnese, Dutch, Rritish, and Ameriean Mle-
sions. With an lHisterieal nmhoﬂho Brahmanical and Buddhist
Superstitions. Woodents, Ove. 1
THOMSON'S (Da. A. 8.) Storyof No' Zealand ; Past and Present
—Savage and Civilised. Seesnd Kdition. lﬂum 2 Vela. Postfve.

(Wi, D.D., Provosr or Quzzx's) Sermons Preached
in Lincsla’s l1an Chapel. 8vo., 10a 6d.
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THREELEAVED MANUAL OP PAMILY PRAYER; arranged
-uh.:.n’t‘hmbbdwlh‘ the Pages backwanrds aad Socward

Royal .
Hi of Literatare. With Critl-
TICKNOR'S “(.Glolol) ‘I:WI" “‘Spanhh y

Writers. Second Edition. 3 Vols. Sve. 24s.

TOCQUEVILLE'S (M. px) State of Fraace before the Revolution,
g:.n::u::(:umdﬂutsm Translated by Haxar Rxav,

TREMENHEERES (H. 8) Political Experienco of the Ancieats,
in its bearing on Modern Times. Feap.dvo. 2s. 6d.
Notes on Public Bubjects, made during a
Tour in the United States and Canada. Post 8ve. 10s. 6d.
Constitution of the United States compared
with our own. Poet 8vo. 0¢.6d.
TRISTRAM'S (H.B.) Great S8ahara; eor, Wanderings South of the
Atlas Mountaine. lliustrations. Post Svo. 18s.
TWISS' (Horacs) Public and Private Life of Lord Chancellor Eldon,
" with Belections from his Cerrespondence. Pertrait. Third Zdisien.
8 Vols. Post 8vo, 21s.
TYNDALL'S (Jomx) Glacicrs of the Alps. Being a Narrative of

various Lxcursions among them, and an Account of Three Years’
Obeervatias and Expociments oa thelr Motion, Strestare, and Geasral
Phenomena. Woudcuts. Iost Bve, 14a

TYTLER'S (Parricx Prasen) Memoirs. By Rxv.J. W. Brraox,
M.A. Seccmd Edition. 8ve. 9. :

UBICINI'S (M. A.) Letters on Turkey and its Inhabitants—the

Moslems, Greeks, Armenians, &8. Translated by Lasr Eastworn.
2 Vols. Post 8vo. 21s.

. VAUGHAN'S (Rev. Do) Sermons preached in Harrow School.

8vo. 10s.61.

VENABLES' (Rev. R. L.) Domestie Scenes in Russia during a
Year's Residoner, chiety in the Interior. S-cend Elitien. Pest Svo. §e.

VOYAGE to the Mauritias and back, touching at the Cape of Good
llope and St. Helena. By Author of “ PapD1aXA." Post 8ve. 9¢. 6d.

WAAGEN'S (Dr.) Treasures of Art in Great Britain. Being an
Aceonnt of the Chief Collections of Paintings, Sculpture, Masuseripta,
Minatures, &c &c, in this Country. Obtained from Persoaal luspec-
tion during Visits to England. 8 Vols. Bve. 88s.

Galleries and Cabincts of Art in England. Being

an Account of more tham Forty Collections, visited in 1954-568.
With Index. 8vn, 18s.

WADDINGTON'S &DIAI) Condition and Prospects of the
Greek Church. Ncw Eldition. Feap.8vo., 3s, 6d.

WAKEFIELD'S (E. J.) Adventures in New Zealand. With
somae Account of the Deginning of the British Celonisation of the
Island. Map. 2 Vols. 6vo. 2us.

WALKS AND TALKS. A Story-book for Young Children. By
AusT Ioa. With Wondeuts. 16me. Be.

WALSH'S (Siz Jonx) Practical Lesults of the Reform Bill of
1832. 8vo. Be. 6L
WARD'S (Rosxrr Pruxzx) Memoir, Correspondence, Literary and

Unpnblished Diaries and Remalns, Dy the }ox. Eouuxp Pawrrs.
Portrait. 8 Vels. 8vo. 38s,
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WATTS (Jaxzs) Life. Incorporating the most interesting pas-
sages from his Private ani Pubdlic Correspondence. By Jauzs I,
Muinmzap, M.A. &econd Edition, Portrait. 8vo. 16s.

Origin and Progress of his Mechanical Inventions. Illus-
:-ued‘;y bis Correspondence. By J. F. Muianzap. Plates. 8 vols

V0. .

WILKIE'S (81» Davip) Life, Journals, Tours, and Critical Remarks
on Works of Art, with a 8elcction from his Correspondence. By Acian
Crwymxonan. Portrait. 3 Vols. 8vo. 42s.

WOOD'S (Lixvur.) Voyage up the Indus to the Source of the
River Oxua, by Kabul and ladakhshan. Map. 8vo. 1ds.

WELLINGTON'S (Tax Duxz or) Despatches during his various
Campaigns. Compiled from Official and other Authentie Documents. Ry
Cot.Guawoop, C.B. New Enlarged Edition. 8 Vols. 8vo. 21s.each.

Supplementary Despatches, and other Papers.

Edited by his 8ox. Vois. I.1o VII. 8vo. 20s. each.

Selections from his Despatches and Gencral

Orders. By Coroxztr. Guawooo. B8vo. 18e.

Speeches in Parliament. 2 Vols. 8vo. 424,

WILKINSON'S (Siz J. G.) Popular Account of the Private Life,
Manuers, and Customs of the Ancient Egyptians, New Edition,
Revised and Condonsed. With 500 Woodcuts. 3 Vols. Post 8vo. 132s.

Dalmatia and Montenegro; with a Journey to

Mostar in Hertzegovina, and Remarks on the Slavonie Nations. Plates

and Woodents. 2 Vols. 8vo. 42s.

Handbook for Emt.—'l'bebes the Nile, Alex-

andris, Calro, the Pyramids, Mount Sinai, &e. Map. Post8vo. 15,

On Colour, and on the Necessity for s General
Diffasion of Taste amonz all Classes; with Remarks on laying cut
Dressed or Geometrical Gardens. With Coloured lilustrations and
Woodeuta, 8vo. 18s.

- (G. B.) Working Man's Handbook to South Aus-
lnlh 'uh Advl« to the I-‘Amer, .M Detalled 1nformation for the
Classes of and A Map. 18mo. 1s. Gl

WILBON'S (Daxixy, D.D, Bunor or Cavcurra), Life, with
Extracts from hia Letters n‘ Journals. DBy Rav. Josiam Barzxas.
New and Condensed Edition. lilustrations, Post 8vo. 9s.

(Gext- 81 Roszrr) 8ecrot History of tho French
Javasion of Ruesia, and Retreat of the French Army, 1818, Second
Kdition. 8vo, 18s.

Private Diary of Travels, Pervonal Services, and

Publie Eventa, during Misslens and Employments {n Spain, 8|elly,
Turkey, Rueis, Palaud. Germany, &e. 1812.14. 2 Vols. 8vo.

WORDSWORTH'S (Rxv. Dx) Journal of ; Tour in Athens and
Attiea. Third Edition. Tlates. Post 8ve. 8s.6d.

— Pictorial, Descriptive, and Historical Account
of Greeore, with a llm«ryof Greek Art, by G. Bcuanr, F.8.A. New
Editien. ith 000 Woodeute. Royal 8vo.

WORN UM (Rarrn). A Biographical Dnctioury of Italian Painters :
vltl n 'hblo ol the Coutemporary Schools of Italy. By a Lapy.

WBLBY’S (Lou) Thoughts on Governmont and Legislation.

TOUNO'B (Dl. 'I‘Ioc.) Life and Miscellaneous Works,edited by Dxax
Pracock and Joay Larrc. Pertrait and Plates. 4 Vels. 8ve. 15¢. eaeh.
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