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PREFACE.

Tho prime conception in a book on naval develop-
mont has to depend, in an especial manner, upon tho
point of view of the writer. Ho might be a Bailor.

In that ca«o it would be expected that the develop-
ment of the aptitudes and characters of the seamen
would be prominent. The difference between the
able seaman of 1800 and the able seaman of 1900,
and between the officers of the great navies of these
two periods might be brought out so as to mark the
advance in knowledge and, to some extent perhaps,
in personal character in both officers and men. Or
the book might have been entrusted to a marine
engineer. He would find his craft suddenly brought
on the scene at the beginning of the nineteenth cen-
tury and growing so rapidly in importance that at its

close he might regard himself as being able to build
the ship, ta drive her, and to command her in action
with an enemy. Dependence upon the wind and
upon sails for locomotion is so primitive a conception
that he might be expected to speak of development
only in terms of the power of steam machinery and of
the results it has achieved and may yet achieve.
What has been done is to entrust it to a ship-

builder who has helped to build line-of-battle ships
having no dependence upon steam, except in the
galley coppers; aud in later years other and far larger
ships, dependent upon steam not only for their pro-
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pulsion, but for fighting their guns, for mating their

signals, for working their boats, and for weighing

their anchors. Whichever of these professions had
been drawn upon one characteristic must have marked
the successful historian. He would be proud of his

connexion with 8ach a service and he would confess

that his delight in it had not been measured by the ex-

tent of his technical knowledge or by his own profes-

sional success, but by his sense of the infinite possi-

bilities which lie open in it tocleai^eyed strong-hearted

human endeavour.

To know so much that he realizes his ignorance

and insufficiency, this is the indispensable attain-

ment in any one who as seaman, engineer, or ship-

builder seeks to record the results of the courage and
patience and skill of those who have laboured in the

development of traffic and of orderly government on
the pathless seas.

London, 1902.
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NAVAL DEVELOPMENT OF
THE CENTURY.

CHAPTER I.

THE ETHICS OF JTAVAL DEVELOPMEIH'.

It may be as well to consider at the outset what
may be called the Ethics of Xaval Development
A map of the world showing the approximate num-

ber of ships always on the ocean routes is an interest-
ing study because it shows that certain roads are
largely frequented; that the traflSc on them steadily
mcreases and that the tendency is to develop more
and more the facilities for commerce at stations along
such roads. Xot less striking is the vast field of ocean
over which there are not yet any lines of traffic or not
enough ships upon the lines to attract attention. The
road through the Bay of Biscay, up the Mediter-
ranean and through the Suez Canal stands out in bold
relief on account of the number of ships of regular
lines always upon it. The Atlantic route from east
to west comes next in bulk of traffic. One sees that
some day a similar stream will cut across the great
American isthmus and will make a south-western road
connecting the British Channel and the English-
speaking lands in the south seas rivalling the western
road in its importance.

Southern America awaits development. We have



S NAVAL DBVELOPIIBNT.

hnl Lki^^* T"" i" "^ "•*""' ''«"J*^ "n^J to note

tante deal with it, m order to foresecgreat trad, linearunning between Europe and the magnificent South

o few that they scarcely sfcow on a trade route map.

««,^Lll rfi °°*'*' prepared, grows in interest, andespecially to thow who feel they are responsibi; for

t^hTir n^
'^"^

'^''t''^'^
*•>« '^** ««~^«'» uponthem. One may see British officers porinir over such

CroTt'thT'^""^ '"" "«°^ BhipTEn^aTnJ^S
K) protect this commerce.

Protect it against whom? And why should Eng-laml regard herself as its protector?
^

The author is not one of those who regard war ascontrary to the teachings of the Prince of Peic"La«ting good is only evolved in this worid throuirhBtnfe and bloodshed. The song of the Angek was

l^ofThe^W "'''*f'

'°' English-speakingCpl"

tZnl •
*'"' '"^^^^ **"•« ™*d« to believVthatthe promise was unconditional and was of the cessationof war and bloodshed. Latin i-nd Greek alike made

It clear that nothing of the kind was meant and that

W^i P^* ^•^I'tr'"^ '»"«* «°™« before dean-hearted Peace, and the omission of this thought fromthe Enghsh authomcd vemon of the Angis' l^.g

?tSlfT.»^ K
^""''"^

T^^'^' The mischief repeat?
Itself year by year. Before the troubles in Armenia

with n ena'^t''
^^'"^'" ''''' «»" ™«"«" -"^"dwith preparations for war were treated by superiorpeople m England as being in the hands^fTnen-

ightened men. The maxim, that to secure peace m-timis should be prepared for war, was denounced as
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Strangoly enough these ume people provoked by
the Armenian MatMacren ci>n(lemned the inaction of
the U)rd» of War in England. And in the coutentionrt
of public opinion to-day on South African troubles
these same good Chriatian folk condemn the British
government on the ground of lives lost, gold spent,
and on the general poverty of the country which has
been the field of the struggle. No Christian man
should be content to argue on that ground. While
injustice and unrighteousness exist in the world, the
sword, the rifled breechloader and the torpedo boat
become part of the world's evolutionary machinery,
consecrated like any other part of it.

One cannot conceal from oneself that France is no
more selfish, unjn- «.;d unrighteous in its national
ideals than Englanc <». Both countries have ^uch
to be ashamed of in the past and neither c^n trust
the other to act always neighbourly. So with this mis-
trust on both sides of the channel the evolutionary
machinery is daUy perfected by the engineers and
practised by the seamen in preparation for the dav
when France, in defence of her supposed rights, may
make a raid into England or may seriously invade her
or may at any rate wage war whh her upon the seas.
Then, says the naval officer, all these lines of com-
merce which move so peacefully across my trade route
map will be dislocated, and all ships flying the English
flag will be liable to confiscation or destruction.

France, at the head of civilisation, is the power
whose war cruisers may come down as Rod Indians
used to do upon the mails crossing the American
prairies. This British officer has personal friends
among the French officers who would, as he foresees,
carry out these raids upon commerce. The bittomess
of feeling which marked the opening of the century
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has wholly disappeared so far as naval men are con-cerned on bothsides of the Channel and U coufd ne^erbe revived. Yet criminal folly on the part of thegovernments of these two countries LySfon a

strong currents of commerce and social intercourse£. ^^.^i;
^"^ "'"^'^ ^«^ P«««« betweenS

^aTbyl. S'n" the //z./ory of the Ro^l^yavy by jvir. Laird Clowes there is a verv strikino.

Hn ^i,J ,'' '"''
°- T' "'f:'" '"-•"''•J «Wps of w°r

.^ .heir tod^ afdte. "noTcCSS

part of the nmeteenth centuiy * ^

^i^t,t°:tsrrnfrrBs:^i?
place above olleis where w.teh .houj^t V ^ ^
.he inters,., of .he ToorU Sfte leL,""""

"""

volume ^f Bn^iS^^r'rTu? £°
'aye p.p„r.io.«.,

which are .h...trffe 5.eXr«-^^^
^irhetSb^BS-for- '>^'-""-

pot^^x°^o7-i?r:.^;ri-^^^^^^^
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maas and passengers to British ports at home and in
the colonies and possessions which were not blockaded.
Ihere would doubtless be, if the war were serious,
a large transfer of flag. If it were not serious the
government would probably undertake to guarantee
against loss by hostile force, and so premiums of insur-
ance would be kept at somewhere about the usual
rates and transfer of flag might be avoided.
The international guarantee of immunity of neutral

8hii» carrying enemy's goods against capture by a
belligerent is not complete because the United States
18 not a party to the Declaration of Paris of 1856
but no powerful neutral is in the least likely to submit
to confiscation of ships under its flag on the plea that
they were carrying enemy's goods not contraband
of war.

The United States stood out, and still stand outIrom this international understanding because theAmencan government favoured a wider measure.
Ihey held that, the maritime Red Indians should have
no right to interfere with peaceful traffic on the roads
of the sea whatever the flag might be that carried
the traffic even though it were that of a belligerent.We are now approaching the JubUee of the Declara-
tion of Pans, and one may hope that before it is

'? i^«f^
!** lo^ J'^''

°* *^^ U"^*«d States Government
ot 1854 to 1857 may prevail,and that private property
at sea shall be declared sacred under any flag whether
belligerent or neutral.

^
In England there is still a party that supports the

issue of letters of marque to private vessels giving
them authority to wage war against other private ves-
sels under an enemy's flag. This party has lost in-
fluence since the British government signified its in-
tention to incorporate the best of suitable private
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^^? u
" '*^ ^'^' ** *^'® outbreak of war. They

would be armed, equipped and commanded as sliira
of war. But there ir always a danger that in the
Heat of war a hard pressed belligerent may resort to
pnvateenng if he is free to do so.
To adopt a measure giving to the ordinary ship-

owner the power to plunder trading ships because
they happen to fly a foreign flag would be a return
to barbansm. Perhaps the risk of this is not great,
^ut there is a very serious aspect to the question.
Place yourself by the side of the British officer of the
JNaval Intelhg, uce Department as he cons over the
ships on the routes which his thoughts patrol and
m^sures the forces disposable to protect the routes.
He looks at the ships requiring to be protected,

sailmg ships and steam "tramps" by the thousand.How many ships will he want. He will tell you
frankly that nothing will satisfy him. Every moan
tramp flying the British flag is as the apple of his
eye; it nmst be protected. He has long ago ceased
to vex himself as to battleships and cruisers if they
were mly free to do their proper work, to protect
the great centres of population and trade, but to what
extent will they have to be diverted from this to pro-
tect these thousands of helpless ships on the trade
routes?

So the British Navy Estimates grow year by year
and the demand is that as the number and cost of the
helpless traders increase, in the same proportion must
money be invested in armour and guns to provide fast
seagoing defenders for them.

There are only two conceivable ways in which thismay be stopped. One is that the United States may so
develop its merchant shipping as to become as in-
terested as England is, and that she mav put forward
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once more her proposal, "The private property of
the subjects or citizens of a belligerent on the high
seas shall ue exempted from seizure bv public armed
Teasels of the other belligerent, except it be contra-
band."

If the United States and Great Britain agreed to

this the concurrence of other powers is certain. Xavv
estimates in Great Britain, in France, in Germany, in

Russia, in Italy, and in the United States would go
once more into well defined channels and would no
longer threaten to overrun the banks and overwhelm
peaceful industries.

Failing this such governments as have a growing
raereantile marine must take care that as it grows it

shall develop warlike features within itself. It has
full capacity for doing so. A ship, in no wise hr • -

ered in the performance of her profit-makinj* dii»'<-s,

may possess, in rudiment, the qualities which !1

make her as formidable to ninety-nine of her trading
companions as if she were a ship of war. The owners
of such ships could be amply compensated for the
necessary expense by a standing agreement to charter
at agreed rates and for the pa>-ment of a retaining fee.

This system is in partial operation in England but
it is opposed by naval officers, by the Navy League,
and by other enthusiasts for a "Strong Xaw" by
which they mean such a fleet of regular ships of war
as shall enable England to wage war with three Eur-
opean powers and secure at the same time all the weak
vessels flying her flag all over the world against cap-
ture or destruction.

The statesmen who at the prospect of a war with
Russia took up at home and abroad all such fast ships
and equipped them at the stations where equipments
had been stored in readiness for such an emergency
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have never been for^ven by the Naw Ti,««

prayer Lrive peace in our time, O Lord-" but if thl

Bew7s?miT "tV'^^^^
''''' "^^^^ «"d ''aval

One might point to the greatness of th^ l,v. r

m times of national Hflno-oT. n-+ "i' ""^ as a auty

ly teke the classes of S^^^ t^e s^r^nr'
'^^^'^-

who have followed the pu«4s ofco^"" e2^2of war and compare the characters fomlT r
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The fashion is to use the word unchristian instead
of inunoral and then to base the Christian ideal upon
the Ethics of the Sermon on the Mount which clearly
will only allow the return of good for evil and con-
demns the force and reprisals of war.

Pictures are drawn by such men of the Prince of
Peace appearing in a vision to the dving sailor or
soldier condemning him as he lies helpless and in
agony because he is found on a field of battle with
dead foes around him.

There is a Christianity which evolves an unselfish
God-fearing life on shiplward and in the din and
smoke of battle, and it is a nobler thing than the
Christianity which seeks to make the best of both
worlds and takes part in no battles save those of
personal self-interest.

Ruskin says in his Crown of Wild Olive : "I found
that all great nations learned their truth of word, and
strength of thought, in war; that thev were nourished
in war, and wasted by peace; taught bv war, and de-
ceived by peace; trained by war, and betraved bv
peace;—in a word, that they were bom in war, and
expired in peace.

"The habit of living light-hearted, in dailv pres-
ence of death, always has had, and must have, a ttnd-
ency both to the making and testing »{ honef»t men.
"War in which the natural instincts of self-defence

are sanctified by the nobleness of the institutions,
and punty of the households, which thev are appointed
to defend: to such war as this all men are born; in
such war as this any man may Uppilv die; and forth
from such war as this have p.iisen, throughout the ex-
tent of past ages, all the highest sanr titles and virtues
of humanity.''

Three prominent features of war in its moutm
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fonns have marked themselves on the past century.

War has made its weapons as destructive and as appall-

ing as was possible: "It has sought to render itself

as little onerous as possible to the powers that remain

at peace : it has sought to restrict its operations to the

regularly organized forces of the country.'*

In the chapters on Armed Ships, on Guns, and on

Hams and Torpedoes the course of development of the

weapons will be seen. In the chapter on private

ships in their relations to belligerents, the progress

of the forces tending to restrict the area of warlike

operations and to avoid causes of offence to peaceable

neighbours will be set forth. It ia very gratifying

to an Englishman to be able to say that when the

existence of these limiting forces was first publicly

recognized it was in words from the throne of Eng-

land. The words above quoted are from the Royal

Proclamation of March 28, 1854, concerning the con-

duct of the impending war with Russia. It was a

proclamation becommg a great Queen; a Queen

worthy of a people who love peace but are not afraid

of war.

It is pleasant to remember also that the French and

the British governments were in full agreement in

the course then taken.

1^



CHAPTER n.

8LOVmE88 OF DEVELOPMENT UP TO THE £ND OF THE

EIGHTEENTH CENTTTBY.

OiTE of the most striking things in connection with

the progress of the navy is that for a great part of the

nineteenth century there was but little movement in

the direction of change in the kind of ships in use in

peace and in war. That we shall see as we look

closely into the nature of the development during the

century which has to be recorded. It may be well

to note how this conservative temper has marked naval

matters for ages. There is but little trace of it in

naval affairs to-day and it is this change which is so

remarkable. It is just forty years ago that the author

in considering mechanical invention in its relation to

the improvement of naval architecture called the

attention of the Institute of Xaval Architects to this

sluggishness of movement in naval matters and sought

to bring out such marks of progress as there were by

taking steps of a century in length backwards during

the preceding six hundred years.*

NAVAL DEVELOPMENT IN 1260.

In the year 1260, vessels of all sizes were con-

structed, and to a certain extent equipped, with a

view to warlike operations. This state of things exist-

ed for manv years afterwards, so that if we can dis-

•Vide Transactions 1860.
11
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cover the principal features of the flhipa used in the
various sea-fights of these periods, we shall possess
those of the English marine in general.

The most formidable vessels used in the reign of
Henry III., who occupied the throne from 1216 to

1272, were the royal galleys. They appear to have
had but one, or at most two tiers of oars, with plat-

forms on each side of the vessel over the heads of the
rowers. On these platforms were stationed the sol-

diers, clad in mail, and armed with swords and lances.

On the bulwarks in front of them were ranged their
shields, made of polished steel. These galleys had
but one mast, which was frequently painted with a
bright colour or gilded. From the mast, from the ex-
tremities of the yard, and from every other available
place, gaudy pennons and banners floated on the wind.
The sail was made of cotton, painted or embroidered
with the arms of the king or some other eminent
person. It would appear from the length of the yard
in some of these vessels that the sails were frequently
triangular or lateen. At the summit of the mast was
a kind of circular box, capable of containing several

men. These "tops" in the larger sort of vessel would
hold six men. Their duty was to haul up large
stones, bricks, and bars of iron from below, and to

throw them upon the decks and into the holds of
the opposing vessels; and so slightly built were these
vessels, that the missiles thus thrown into their holds
frequently penetrated their bottoms. They had no
means of pumping out the water which entered the
vessel through the holes made in this way; and it was
no uncommon thing to see half the knights baling out
the water, while the others were engaged in a hand-to-

hand conflict with the enemy, to whose vessel they had
firmly secured themselves by grappling-irons.
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At each extremity of the vessel there was a raised

platform called a castle, from which, as well as from
the decks, large square-headed arrows, winged with
feathers or with brass, were thrown by the archers,

cither by hand or by a machine called a springald.
Those also who were fortunate enough to secure the
weather-gage frequently threw unslaked lime into the
eyes of their opponents. But they possessed a more
terrible means of destruction than any of these in the
celebrated Greek fire, which appears to have been
used up to the time of the introduction of ordnarce,
more than a century later. Each galley had, besides,

au iron beam called a spur, projecting from the prow,
with which it pierced the sides of its adversaries. We
are informed on good authority that Richard Coeur-
de-Lion while on his way to Palestine, fell in with a
very large Turkish vessel filled with soldiers. He
attacked her with his galleys, but her sides were so

high that his soldiers could not reach her decks with
their lances, while they suffered severely from the
arrows and other missiles thrown Aovm upon them.
Richard then ordered his galleys to recede, to form a
line, and then to advance at full speed and strike her
with tLeir iron spurs. This being done, her sides

were stove in many places, and she speedily sank.
The sailing-vessels kno'.vn as "great ships," and

which were used in conpinction with galleys for war
purposes, appear to have been of four cr five hundred
tons burthen> according to our present builders'

measurement. They were probably eighty or ninety
feet long, and from thirty to thirty-five feet broad.

NAVAL DKVELOrJIEST IN 13 GO.

At this period Edward HI., the conqueror of

Cress'iv, was king of England, and had recently won
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shock of aTolIiZ ^;), fu
^"^'*' *^«* ^y the

sometimes pan- S°r*^ another vessel they were

thrown into The r%r"^' T\'^'" *>««"?«"*«

furnished with apTdderl""^ f '^' ^"^'« ^«™
single one hC to tK ^"'^ ^"'^^'"' °'' ^"t^ «

Pefod theil l^rofsS^ha^a^r^'

in the sam^i '\*„^d\?tLr^ ''
"""^V** ^"^« ^«

construc'tio^i/iVW' wS °'
l/Z^'^"*pelled by oa™ worked betS thl^s7noh^ ^Tappear to have bppn i,<.«^ iT- i 7^ '*"^° vessels

who still ^sILrr "^**.*'^.f^ .^y tfae Spaniards,

Other natiCTlrioT *.' ''""' ^^ ^^^^^th
the common gaS^'^r ^,,^^« "^^t^ed to use

tremities. AsTtf^sTlSs^: TSb^ '* *^^ «^-

applied to the Kin^ of P.J f^^f^^^^ government

gafieya in the wa "^i^J F^cf '" *'^ ^ ^^ ^
NAVAL DEVELOPMENT IN 1460.

I



SLOWNESS OP DEVELOPMENT. j.

and the wiling-veMeU called "cogs" and "caraclw"held he foremost place in the nlvy. 1 y^i^f

br^d Th« 1 ^'tL'''"'!.
^" '^^ ^^'"'' «"'! 46 feet

nJ^LJ '^^"^ *"^ P""^'""^ <J«t«ched castlesof precKlinp penod« appear to have been supprcsse?or rather incorporated with the rest of the reSLl bvcaring up the planking and berthing. aC thtt^, also, cabms were introduced for ordinal „«"
poses including a buttery, pantry, spicerv, ewS andchandlery. The central portions of the LddroTihSe

P^rarurso'thT'llYK
*'^ ^"^^ anrcS,i?n7

trSel Tr,„
""/^^ '"''^"^^ ^«« «t the ex-

eve™ L f^llv
'""^""*

t^
?«^«^« ^a« «o small thatevery ship fully manned had a tender or "victualled'

n?.J/^'^^./^"* *^«^ immersed in tallow w^ em'ployed for caulking th, seams of the bottom IlTw
SAVAL DEVELOPME.NT IS 1560.

oould have mom th.n one tie^of I^ Th, J-
"^
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»«v«I architect in Sontl.n^i i.

the Channel; and probabThor ^1? ''*«'^'"'d. i„
taken a« a warnimr by tho n,^.^ !

"nhappy end was
In 1515 the^He^nri o'^^7«T ''^^

This was a four-mastrd «»,{« .
^'®" •'" built

•Ithough she wrp^b?Jv'rr'°*^'"«"l22g,T„,
long on the keel. ShTlfad 80

° '"°''' *^"° ^^O ^ee
principal decks, and thret ttS''"/°

""'^^ °^ ^^^ two
at.the head and stern rthitthn '^°' *>« *''^««
Bhip must have been SOorV^Lri^r''^ <>' the
midship part. o„„, Weach S\l

'^^'^ *^*° *'»«
commanded the spaiHleck Itan^ T "PP«' *'«"
mgs of the ship that f^ / PP*"*" ^"^m t 1 draw-
much earlier period l!\ ^T'^t'^* «ke that of a
the ship, andEJ"n,'S''^*'f /^?» ^^e top ride «?
mast had twoSl^ji'^^'d^i^^^ ^'^h
this increase in the nuSl^r ote/""^' ^^*^°"«h
proTement,the ship muS h«vo J ''^

•1^'"' « «^«t im-
near the wind, as tKstanc! fef"

'''^ ^"^ -' *<> «ail
very limited, and ^vithThe e.cemSL':? .?'

"^'^^^^ ^«»
Mila on the after masts thcvT *

^^^^ *^o ^«teon

ships had a great tendency to ^i» ^T^. *^t the
extremities; and to rem^v !,; j

^"""^ *** "'°^ at the
their arrangements in tthold^."^"^""*. *^«>^ "^*«^d
of the ship, rather than at thet^T^ ^". *^" »^^d<"«
moving their eookingCaratu« / '"^^*?«' «°d re-
deck above. Thov hadWll«iT *^" ^'«'** *« the
ing-cables for easing theCra rZ"^ l^u"'"

'^°^ moor-
had applied capstan! for SnVtr *^t""«fa«". and
sheathing had been infiJ^ j^ ^°® anchore. Wood-g naa been introduced to prevent the oaJ^
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from wulung out of the aeanu, and to obstruct the
entnnce of the worm. Chak-pumpe were abo coni-
ing into uae.

After the accident to the "Mary Roue," occawoneil
by the lownew of her porto, and hv the fact of thepna being unbrceohed, m wait the custom, they raised
both the guu-decka, or overloop*, as Sir W. Raleiirh
caUa them, and fitted breechings to the guna.

5AVAL DEVELOPMENT IX 1660.

During this century, also, a further advance had
been made in the art of shipbuilding. This was
chiefly due to the labours of Mr. Phineas Pett of Cam-
bridge Umversity He appear* to have been one
of the founders of the Shipwrights' Company which
was esUbhshed m 1606, and became of great conse-
quence. For a considerable period, all the designs
of ships for the Royal Xavy were submitted to them
for approval Mr. Pett built at Woolwich, in 1637,
the tirrt English three-decked 8hi|W)f-war, the "Roval
Sovereign," or the "Sovereign of *he Seas," as she is
sometimes called- She wa« afterwards ciu down to a
two^ecked ship. We see in her a great increase in
dimensions over the vessels of the preceding centurv
Her dimensions were

—

Length on the ffun^eck
Breadth extreme
Depth in hold
Burthen in tons

'

' 'j g^j

She seems to have carried nearly 150 guns.
2

fleet.

173
60
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.he Eo,., N.^, «: t!rrferdir""^
;"

dimensions. Takp inr. «„„ i V difference in

dimensions wer^' " "^"^P^^' *^« "Hog"e;" her

^readth extreme.
Depth In hold. ,

.

Burthen In tons.

.

184
I

48 4
21 I

bottom :f^re "Caitt^^ ^^^^'y - the fonn of

but in height out of wa?er t ^^^^'^^t««°tb centuiy;

The stem of the "rZi qlt
'•''

f,^^^" difference

been less than 50 feS. n?"!'^ T"^^ "«* bave
"Hogue" was onlyla /eet The'

""^^^ '^'^' *^«
made the ships of this JS excessive height
them had to Z ^rdled^thi Tf'/\"* "^«°Af
could be trusted ft sea

'^ ^^"''^ ^^^«'« *%
peS wet 7n"theti:rar'"?*^ ^^^^^^ ^* t'^-

We find here for tLE tTlT*"""?"'* «^ «^>P«-
the stem by transom^, w^^ei f^l'^fV'

'""''^
own time. The entire n^nl f^ ^^""^^ "P *» our
evidently much mor^'Tubrantirf Ti°^ ^^^P« ^««
that the timber werrwell-^o«^nn V?"* *^'^' P™^^«d
able. This ship of Pelt" forT ' ^T' "^""'^ ^^^
famous ship monev wpnf'.i ^""T^^^' ^"^^^ ^^th the

CommonwLTh aJ^w^^^ff/" '""^7^^ of the
Chatham, while she Jf.S^-^^'*''"^^'^ ^y ^^e at
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very good idea of the su'io+antialcharacter of their con-
struction from a to .n\\ rtili m existence, which shows
that the weights o^ tiie liulls ncro • ery nearly equal to
half the load-disp^ ,'o,ut-nt a pr 'jortion which holds
up to our own tin.o Tliih. record points to another
important step which had just Leen taken, in the dis-
covery made by Mr. Deane, afterwards Sir Anthony
Deane, of the mode of measuring the solid contents
of the immersed portion of a ship's hull, by which
means naval architects became able for the first time
to predict the depth to which the ship would sink
both when light and when laden.

'

WAVAL DEVELOPMENT IX 1760.

At this period the dimensions of a 90-gun shin
were

—

'

Length on the gun-deck
Breadth extreme
Depth in hold ..........!.!!
Burthen in tons

i p"?

Those of a 44:-gun frigate were

—

Fcot.

176
49
21

Length on the gun-dee^lc
Breadth extreme !!!!!'.

Burthen in ton.s vVr,

Feet.

127
36

Inches.

Duhamel recommended, with regard to these
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their breadth
^'' '°'=™"«'f <« four tinxi

n.ero?;Se:r,?c '^t'^rfii! twere introduced at the heels of f?«T'*
/'^'^hocks

lunber courses werewfb; tht sid^^^^^^^
«"^

'I'^^r^f ^"d« fitted Tver tiemTh'^Twhich had hitherto been in i,rfLK^- ,
""^^^

charring them on one'iie ^nd weSlL'^'"^' I'other, wassuoersedpH IwfL ^6*""^ them on the

were 'also orS to stand
' Z"""V^ ^°^°^- ^^ps

period after the/^fe^^^L'Sre^^1^^^^^^

sence of fiUinl a'nd Z STj'^ '""^"^^' ^^^ «b-

«hingle ballastfo'^ve s^SbiHt^ to r',*-'^"'^?*'^^
*>f

to promote decay LIp iX^ *i^
"'"?'' «" tended

were sheathed^^h IcaTfl V^^^^ *^^« P^'^^
and others had HWstathw?-T*^ '"PP"' ""^^«'

with large-headedTm n« t ^' which was either filled

of Pitchf tarand brimSe"
^''^' "^^^ « "^*"-

NAVAL DEVELOPMENT IN 1810.

1810 the •Cai„,V.TC"r^"e'o','S' *'«•, '"
wards the "Drcadi,o„Bh,"lJ^° •?,'?? ^"°'' ""=""

largest ship ia E^g^j. Her dimenSorw^^
""'
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Length on the gun-deck
Breaidth extreme
Burthen in tons. 2,616

Feet

205
53

iDCbcs.

8

It 13 surprising to observe how little difference there
was between the vessels of this period and those of
nearly 200 years previously. Almost the only thinj;,^

of note were the reduction in height above water, for-

ward and aft, and a slight increase in dimensions.
The proportion between length and breadth had
undergone but little change; in the "Royal Sovereign"
it was 3.46 to 1, and in the "Caledonia," 3.S2 to 1.

There was in the ships of these two periods almost the
some arrangement of decks and ports; the same thin
boarding in front of the forecastle; the same mode of
framing the stem ; the same disposition of the outside
planking in lines crossing the sheer of the ports;
nearly the same rig; the same external rudder-head,
with a hole in the stem to admit the tiller; and proba-
bly the same mode of framing the hull. For the ships
of 1810 had no diagonal framing of wood or iron, but
the old massive vertical riders; no shelf or waterway
to connect the beams with the side; no fillings al>ove
the floor-head; and no dowells in the frames. Ships
were still moored by hempen cables, and still carried
immense stores of water in wooden casks.

Up to this period there had been during the 5.50
years through which we have passed a gradual prog-
ress, which had consisted mainly of approximation to
the forms and arrangements of Italian, Portuguese,
Spanish, and French ships, all of which had been in
their turn superior to English ships. The same
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sluggishness which had prevailed for centuries prior to
the invention of gunpowder seemed to be again set-

tling on the navy, until the advent of steam made
it start into new life. The great improvements in
practical construction introduced by Sir Robert Sep-
pings just after 1810, while they are an exception to
this position, serve to illustrate it. The weakness in
the framing of the old sterns and their defencelessness
had been the subject of complaint for many years; yet
they were left to be patched up by plasters of wood or
iron when they seemed disposed to drop off; and to be
blown out by impatient captains who w'shed to get a
gun to bear upon an enemy who was raliig him with
impunity.

There is a report of an action fought between the
"Blenche" and "La Pique" frigates in 1794. The
wr' er of the report says: "In the action, the
Blanche's mizen-mast and shortly after her main-mast
were shot away. Just before this happened, we had,
with the intention of boarding, put our helm a-star-
board, and run across the stem of "La Pique," her
bowsprit coming over our quarter-deck. To secure
her in this situation, Captain Faulkner and myself
made every rope we could get hold of fast round our
capstan; and the end of the hawser being handed up,
we effectually secured her by passing it also round her
bowsprit. The "Blanche's" main- and mizen-masta
being shot away, and the head sails filling, she payed
off before the wind, thus bringing "La Pique" astern
towing by the bowsprit. We were immediately much
annoyed from her quarterdeck guns, well served and
pointed forwards, without our being able to return a
gun, having no stern-ports on the main-deck. We
had no alternative left but to blow out the stem-
frame. All the firemen, with their buckets, were
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assembled in the cabin, and both the after-guns

pointed against the stem-frame. This made a clear

breach on both sides, and the fire was immediately
extinguished. We now raked her with great effect,

clearing her decks fore and aft, and they soon called

out that they had surrendered."

The great weakness of the upper part of the bow
was also known, and line-of-battle ships which had
been cut down to frigates gave examples of an im-
proved form, yet nothing was done towards introduc-

ing it. Duhamel, in his Architecture Navale of a hun-
dred and forty years ago, mentions a proposal to cross

the ceilings of ships by oblique iron riders; and a ship

built in France in 1780 had diagonal riders in the hold
over the ceiling. It had been proposed, in 1763, to

fill in the spaces between the timbers from the water-

line downwards, and to caulk the fillings inside and
outside, for the purpose of adding security to the ship

and excluding impure pit. And Mr. Fincham says

that both shelf-pieces and thick waterways had been
in use in French and other foreign vessels before Sir

Robert Seppings proposed the application of them to

English ships. Thus, while the paper read by Sir H.
Seppings before the Royal Society in 1814 appears,

at first sight, to have been highly novel and specula-

tive, and the subsequent introduction of its recom-
mendations into the navy an exception to the ordinary

cautious rule, neither is really the fact.

It is curious to observe, moreover, what a limited

influence the experience and intelligence of private

ship-builders appear to have had during this long
period. However slow the progress of the govern-

ment builders, private ship-builders were content to

follow in their wake. The first letters-patent granted
for improvements relating to ships bear the date,
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January 17 1618. I have gone through all the

a'nTls/o^l"." r «^n^-*'d betwee'nTis'^r^^^

r^Ll- ' ^ ? ^^f"
^°<* "« improvement worthrecording except m the manufacture of sheathinTand

yeJTl^T^j'jcT'^- \"^^^' betwee^tSe

lltZff i^^^^""**
1S<^0 more than one-third of thepatents claim improvements in ships' pumps.

!,"
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CHAPTER in.

"H

THE SAILOB AND HIS HOME FROM A BEITI8H POINT OF
VIEW.

^
The seaman has been a distinct type for genera-

tions, and we are proud of the hardy, careless, active
man, familiar with all the perils of the stormy seas.

The ship in which he serves is a mere instrument, not
easily made interesting. Ruskin has appealed to our
pathetic sense in favour of the line-of-battle ship with
its ribs and sides of strenuous oak, which will writhe
and bend and splinter under attack before it will sub-
mit. But the treacherous iron or steel, which looks

80 strong and submits to perforation so easily, has no
such pathetic claims.

Yet the ship whether of steel or wood, is an impor-
tant factor in the making of the seaman's character.

The man who has spent his life in a ship propelled by
sails will have aptitudes and abilities which cannot be
acquired in a steamer. Large numbers of f-^afaring

men are employed who are not seamen at all. The
ship-builder and the engineer may, in the course of
time, make life on shipboard so much a matter of
routine and mechanism that we shall find only sea-

farers where we have looked for seamen.
When steam-ships were first introduced the number

of persons employed, in proportion to tonnage, was
much greater in the steamer than in the sailing-ship.

But that is no longer so. Sailing-ships and steam-

26
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ships of the same size have now, practically, the same
number of persons in the crew. Those connected
with machinery of diflFerent kinds have displaced sea-
men. ^

The conditions of his home and of his service in
It have been modifying the character of the British
seaman until the officers of the Royal Navy regard
the Naval Reserve man, serving in ships where sea-
manlike training exists in perfection, as a useless per-
son. One says they "do not want him"; another says
that he cannot shoot, and he does not know what

This decline in the character of the British seaman
has been brought about partly by the suppression of
sails but partly also by the complete suppression of
the ships of the Mercantile Marine until quite re-
cently, as an element in the national defence. This
policy of suppression is modem, and falls within the
last fifty years. For some years prior to 1853 it was
the practice to insert in all postal contracts clauses
prodding that the ship should be able to carry guns
of the largest calibre then in use, and shodd be
thoroughly seaworthy in all respects. This brought
all mail steamers under Admiralty supervision. In

IIV 7T^^^r\Z *^^ '"^J^«* ^^PO^ted that the
vessels of the Mad Packet Service would not make
efficient substitutes for regular men-o!-war, but that
they might be fitted as armed packets or as armed
troop-ships. In a second report the committee ex-
cluded iron vessels from those which might be con-
sidered available for war purposes, but did not riveany reasons for this most fateful decision.A Treasury Committee was appointed in 1853 toconsider the question of the cost of the Mail Packet
bervice, and it recommended that future Mail con-
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tracts should be wholly free from armament clauses.

How different and how much more satisfactory the

story of shipbuilding might have been had the Postal

Service been kept in touch with the Royal Navy.
Another ground of complaint made by those who

think the character of the sailor is rapidly falling is

that there is a large foreign element in the British

Mercantile Marine. It is noted that in 1801 forty-

seven per cent, of the able seamen in British Ships

were non-British.

In 1898 the President of the Board of Trade said

the decline of British sailors in the Mercantile Marine
has been a matter of considerable anxiety to all those

who have the interest of the country at heart and
many suggestions have from time to time been made
with a view of endeavouring by some means or other

to check that decline. In the year 1891 there were
41,590 British sailors on board British ships and in

1896 the number had decreased to 35,020 showing a

falling off of 6,570.

In 1891 there were 13,432 foreigners on board

British ships and in 1896 the number had increased to

14,469. He did not dispute that a great many of

these foreigners made good seamen, but the country

would prefer that it ships were manned by British

sailors. "If at the present moment the Naval Reserve
were called out it would leave our Mercantile Marine
almost entirely in the hands of foreign sailors."*

Concerning these foreism sailors a recent writer on
the British Merchant Service (Mr. R. I. Cornewall-

Jones) says: "There are many reasons that conduce
to this gradual decline in the numbers of British

merchant-seamen and unquestionably one is the

*See appendix I.
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t
t

steadilj fa hng rate of wages. The pay of an A. B.on btmrd ships out of the port of London is now ex-
ceedingly low, £2.15.0 a month being about what Jack
gets at the present time. This to a great extent is the
result of foreign competition. I w as the present
rate of pay is on board British ships it is higher than
the foreign sailor can get on board ships of his own
country and so he comes to us; and besides that, most
British ships are better victualled than foreign ships,
so that the foreign sailor gets a double advantage
from his pomt of view by shipping on board British
vesse 8,-he gets better wages than he could get on

b^rin
°'''° ^^ *°** ^"^ '" ^"^^ ^^^ '°*° **^«

"There is one reason, however, that weighs con-
siderably with skippers and mates in favor of employ-ing Dutchmen' m the place of Englishmen, and it
8 a re^n that British sailors would do well to bearm mind; and tiiat is that without any doubt the for-eign sailor does not get drunk to anything Uke thesame extent that the British sailor does »
The outcry against foreign sailors is got up a gooddeal m ignorauce of facts. A writer in the Times

September 21, 1898, says that "by the 13 George II
c. 3, foreigners not exceeding three-fourths of thecrew were permitted in British vessels, and in twoyears to be natiiralised." In 1770 by the 11 George

i lu ^'i°«f«^ant ships were allowed to have three-

i?7o A
.^^" "*''''' foreigners till February 1

1772. Acts permitting the same proportion of for^

XTv^^f iT4.'f.Tn^°5
the time were passed in

1776, 17 < 8, 1779, 1780, 1781 and 1782. A similar

reluTtK •'^
^^^^-

^* ^'^ ^° contemplation to

Wh *^j/7"f. P'-^Portion, after the war, to one-

b8), for the encouragement of British seamen," that

i
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after the expiration of six months from the conclusion

of the war vessels in the forei^, as distinguiHheu

from the coasting, trade were to liave their command-
ers and three-fourths of their crews British subjects.

From the wording of the act it seems to have been
taken for granted that the proportion of three-fourths

bona fide British-bom seamen was not likely to Ix)

generally exceeded. It will have been observed that

in all the legislation mentioned, from the time of

George II. downwards, it was assumed as a matter

of course that there were foreign seamen on board our

merchant vessels. The United States citizens in the

British Navy, about whom there was so much dis.

cussion on the eve of the "War of 1812, came prin-

cipally from our o^vn merchant service and not direct

from America. It is remarkable that, until a recent

date, the presence of foreigners in British vessels, even

in time of peace, was not loudly or generally com-
plained of. Mr. W. S. Lindsay, writing in 1876,

stated that the throwing open the coasting trade in

1885 had 'neither increased on the average the num-
ber of foreigners we had hitherto been allowed to

employ in our ships, nor deteriorated the number and
quality of British seamen.'

"

But besides this we havo to note that the ships to

be manned are British only in name. By a simple

announcement at the Custom House the ownership

may be transferred to foreign capitalists and the ships

and crews would work under another flag.

The anxiety of the President of the Board of Trade
is hardly intelligible in the face of these facts.

The proper way to look at the matter seems to be

this. Maintain carefully the superior character of

the British ships so that men of good character of all

nationalities may find in them a clean and wholesome

life. The language difficulty will always raise a bar-

^t

'MA
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ricr againgt men of another speech m th.f r«„r i.

war between the United St-* 'T
^"'^ '" * *''»« «f

En„and bein^t'^ iTXn ZZ^Z TT'
eS?:r7Al« -e cote^^a^rd'^r
striven for b;ingliHrCaV^^^ to be

all men, is flmt fomXe on&" *'t
'^^^^^^

vexed and iniured hv «1.7^ / T"* *^«" "^^ bo

teeted by a Cl oUhoT """' '"'' «^"'" ^>« ?>•«-

Britain a^nd the United Stat"'
^"""^^^' ^^ «-«*

In an article contributed bv the ««t»,^ * ,

Britist^tt^Al^t^ntpt^^ <^j
^

«

of two parties are seer to be^fke «n^ X *'**' '^'"'^'

for noble work in commo^ i« 'i^' ''Pr''^""^*^
i« entered on; the lov"; brin^Jft' T^b'

"^^^^

neither party has anv irift t^a ^ I .
^° *"'« <^aso

stands in need SSiL °?''* '^^/''^'^^^ ^^^^ oth«r

good will and eonfideS^^
''" ^ "'^^^ ^^P^^>«»« of

th^lt:^s^tU':vtv ^^
js\"* -«o-i-tion for

the time beCc'a?LTh7naSrv:fT^^^^^^ ^which he mav hp anmri^™
"'uiuu.y oi the flag under

follomV ° " " '""«" State; tho act road, „
•H any person, „;,,,„„, .^^ ,.^^^ ^^ ^^^^^ ^.^^^^
October, 1898.
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being a British nubjcot, within or without Her Ma-
je«ty'« (loniinionH, acceptK, or agrees to accept, any
commisBion or engagement in the military or naval
Ber\'ico of any foreign state* at war with anv foreign
Btate at peace with Her Alajesty, and in tliis act re-
ferred to as a friendly State; or whether a British
subject or not within Her Majesty's dominions, in-
duces any other person to accept, or agree to accept,
any commission or engagement in the military or
naval service of any such foreign state as aforesaid,
he shall be guilty of an offence against this act, and
shall be punishable by fine and imprisonment, or
either of such punishments, at the discretion of the
court before which the offender is coni.cted.

'If any person, without the license of Her Majesty,
being a British subject quits, or goes on Iward any
ship with a view of quitting Her Majesty's dominions,
with intent to accept any commission or engagement
in the military or naval 8er\'ice of any foreign state at
war with a friendly state, or, whether a British sub-
ject or not, within Her Majesty's dominions, induces
any other person to quit, or to go on board any ship
with a view of quitting Her Majesty's dominions with
the hke intent, he shall be guilty of an offence against
this act, and shall be punishable by fine and imprison-
ment, or either of such punishments, at the discretion
of the court before which the offender is convicted.
If any person induces any other person to quit Her
Majesty's dominions, or to embark on any ship within
Her Majesty's dominions, under a misrepresentation
or false representation of the service in which such
person is to be engaged, A^nth the intent, or in order
that such person may accept, or agree to accept, any
commission or engagement in the militarv or naval
service of any foreign state at war with "a friendly
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State he shall be guilty of an oflFence against this acL

eTthefof ^ r'^'^l'' '^ ^"« '^^ imTso^ent or

con^W \^T'?"^°*'' "* *^« discretion of the

^'^^V.^^^^Jf
^^»«h, tl^e offender is convicted.'

r.VJ . ^
1 •

''^^'^ *** *^« ^°^*^ States should be theright to claim every British seaman or officer u^derher flag as an American citizen, made so by the fl^

Umted States serving under the British flair should

^l^^^A *? '^"^^. ^^""^ *^«" nationaldSsuch period of service. Acts which would be tre^n
S«l' "J '^'ST""^ ^^ ^"*^^ «««««» »nder thebS
c^IiSSb^-Sr-n-Sr^r^^

high those honours might be it is to L >.„^j fu
would be offered gI.dl/and7om wifh ^'de "^l*?

ft« or the British flag, if the/de^fditMow

T

S.ifeW. * ''°'' ""^ «>™borate the l^^nds whici;

The sereranoe of the P„std Service from it, pod-
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tion as auxiliary to the Royal Navy has affected the
ships as well as the men. The comparative weakness
of the modem iron or steel ship, against blows under
water, is obvious, yet self interest on the part of the
owners and insurers has been allowed to be the sole

measure of the amount of provision that should be
made in their ships to remedy this weakness.

Consider what this weakness is. It often happens
that an iron or steel ship is sunk when only a com-
paratively small hole is made in a single compartment.
The badly arranged bulkheads do not even delay the
sinking. The water spreads itself differently owing
to the presence of the bulkheads, but that is all. In-
stead of levelling itself from end to end throughout
the ship, and gradually rising all fore and aft, the
water first fills one compartment, then finding the top
of the partition separating it from the adjacent com-
partment has been brought below the level of the out-

side water, it proceeds to fill that compartment, and
so on.

In the year 1866 the question of division into com-
partments was fully debated by an influential com-
mittee of naval architects, shipbuilders, ship owners,
Lloyds' surveyors, and sailors. That committee was
the Council of the Institution of Naval Architects.

That Council decided that no iron passenger-ship is

well constructed unless her compartments be so pro-
portioned that she would float safely were any one
of them to fill with water, or be placed in free com-
munication with the sea.

They recommend that all iron ships should be so

divided that not only the one largest compartment,
but any two adjacent compartments might be given up
to the sea without sinking the ship.

It might be supposed that such a decision, brought
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such course wm taken, and in 1S7B S. ',""
the publicatien of the riewa of ,1. r '™.,>'<^'", «"«•
stitution of Naral aT^Ia!! i

<^°""<'>1 »' tlio In-

thcM princi^cT ° *" '"^'' ""* »1^P« »u

twenty Britii^r'r^c^c;^"0^.^
cu^ the"hip".iZnt """* °' "'"°'' ™»" '»'"'

no. one:,hir^n^l^°'^'f'^'!;p». Of fhe»,

an;, intentional .nd ^tSl^'AlS^t^ ^"j" "fmean, of watertight bulkheads ^^ '°'°'^ ^'

.he'^r„?Sttf.*l°':,i'''»,''r."'^'i»-f
follomng ships m3'n. ??' ^"'Wtects, tho

comply STh'e m?,^ ir^"'^': ?">> *«"• <iW "ot

J^:Scn.5:°rmXSCu,Sd""'' '''^

below water cause her to sink
damaged

Ships.

No.

OBOSS BEOI8TEK TONNAGE OVKR 4,000 TONS.

„ .
(Compartments.

Main hold.
Kvory part thro.igh 380 footE^ery part abaft collision bulkboBil
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Shipt. Compart>}ient$.

Xo. 6. Every part throni^h 330 feet.
" 7. Every part abaft collision bulkhead.
" 8. Every part abaft collision bulkhead.
" 9. Machinery space, or after hold.

0B088 TOS5AOE 4,000 TONS TO 3,000 TOSS.

Compmiment$.
Every part abaft collision bulkhead.
After hold.

Every part tbrouKh 350 feet.

Main or after holds.
Fore main or after holds.
Fore main or after holds.
Every part through 390 feet.
Every part abaft collision bnlkhead.
Every part abaft collision bulkhead, exee; ma-
chinery space.

Every part abaft collision bnlkboad.
Every part abaft collision bulkhead, except ma-
chinery space.

Every part abaft collision bulkhead, except ma-
chinery space.

Every part abaft collision bulkhead.
Every part abaft collision bulkhead.
Every part outside machinery space.
Every part abaft collision bulkbeud.
Every part abaft collision bulkhead.
Every part abaft collision bulkhead.
Every part abaft collision bulkhead.
Every part abaft collision bulkhead.
Every part abaft collision bulkhead.
After bold.
Every part through 310 feet.

After hold.

Every part abaft collision bulkhead.
Every part abaft collision bulkhead.
After hold.

.\fter hold.

Every part abaft collision bulkhead.
Every part abaft collision bulkhead.
Fore or after holds.
Machinery ai)ace, or after hold.
Every part abaft collision bulkhead.

Ships.

No 1.
««

2.
• 4

3.
• «

4.
«4

5.
<«

6.
• «

7.
«<

8.
««

9.

M
10.

«4
11.

M
12.

44
13.

««
14.

«4
15.

44
10.

«4
17.

44
18.

«•
19.

««
20.

(4
21.

M
22.

44
23.

44
24.

44
25.

44
26.

««
27.

tt
28.

4*
29.

t«
30.

t4
31.

it
32.
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OB088 TOimAOE 3,000 TOOT TO 2,000 TONS.

' 6a
69.

60.

61.

62.

63,

61.

65.

66.

67.

" 70.
" 70.
" 72.
" 73.
" 74.
" 75.
' 7a
• 77.
' 78.
' 79.

80.

81.

82.

83.

84.

85.

86.

87.

8a

"
00.

"
91.

"
02.

"
93.

"
04.

"
95.

"
86.

F^iiofllirrffi.!""" '''' «""-'«- bulkhead.
Main taold.

Main or alter holds

Afier hold.

After hold.

Ste7hW.°"*'''^"«'^'"°«^J^-
Main or after hold.

After hold.
Every part for 280 feetEvery part for 240 feetEvery part for 330 feet.Every part for 2fi0 feetMachinery space or afte^ holdMachinery space or after hold

M«nh.n°"""'
•''• "'ter holdsMachinery space or after holds.Every part for 270 feet
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OBOS8 mTNAQB 2,000 TONS TO 1,000 TONS.

Of these 58 would have gunk if damaged under

r*!-";^V?/^?^' *^" ^^"^«»°" bulkhead, and the
remainder of the ships, of this size, in one or otherof the vanoua ways described for the larger ships.

' w«I r'^^^ ^'^^? *°"' '^^'^ "^^^^ti^e ^ the sameways, and need not be given in detail.

0.1. ^''^
li

*^^
r"-^'^*^^^ «t««»°e" now existing

thS^Li iT^ ''"^ "^^«' proposing to pass

fulSxeank"'^^-^' '• ''"^'^ "'^^^^ ^emlntbulkheads, efficient; 1. e., m the sense we are consider-

ettlT'"^ '^ "T'^'- «^ *J»« «hiP« increase Inlength. Seeii^ that this Register is a voluntary
association ,^th no statutory j^^ers, it has probabKdone as much as it could in the right direction. ^

it wn, M >1°^*' ^' ?^ ^"' ^"^ ^ considerable that

^ would be impossible now to prepare a list of themore distingmshed existing steamships presenting^ch unsatisfactory features as the liners anTothef

Si"tw/?'^
did befoi^ 1882. Immediately

before that date iron and steel sailing-ships were, with

n^W r^Pf?^"'' r!??"* compartments. The; hadS ",,"f
*«'°° bulkhead. It must not be unde^

Stood that matters with them have much improved
it 18 m the larger steamships that the action of Lloyd's
surveyors has been so influential as to make it impLi-
ble for any one in the future to make such a IfeTofbrge and important badly divided ships as has been

The Institution of Xaval Architects has done muchoontmuously to bring facts and principles intopSnence. As to msurers or underwriters they have never
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been known to move a finger to improve ehippinir,
except indirectly through the Registers. The only
hope of improvement lies with owners themselves, not
with the builders; and with Lloyd's Surveyors.
To these must now be added the various Navy De-

partments who engage merchant-ships ^or war serv-
ice. Such ships are carefully bulkheaded, and the
influence of good building in them will aflFect all
other shipping by the mere force of good example

It 18 impossible to avoid the reflection that if there
was and w this carelessness and recklessness as to the
security of the ships, not much forethought would be
expended on the appointments of the home for the
seamen. The least expenditure—without care as to
whether the character of the seamen was being raised
or lowered by the provision made for his comfort—
this one would expect to find the ruling consideration

So ships and men, by force of trade rivalries and
state carelessness, have been allowed to move on a
level far below the dignity of their calling. In
permitting it the state has allowed its own right arm to
be gradually paralysed. The flagrant inefficiency of
the great mass of iron and steel shipping in the matt' e
of bulkhead subdivision was carefully considered by
a committee in 1890 and is dealt with later on in a
separate chapter.

The total number of vessels belonging to the Brit-
ish Empire in 1899 was 34,896 of lOJ millions net
tonnage. Of registered vessels in the United King-
dom, including the Channel Islands there were 11 167
sailing-ships of 100 tons net and upwards and 9*029
steam-ships of 100 tons gross and upwards. These
ships were manned by 244,135 men of whom 33,805
were Lascars and 36,064 others were not British
subiects.

Much has been said about the change in the char-



THE SAILOR AND HIS HOME. 89

acter of the oflBcers and men in ctate navies which ia

being brought about bv the discontinuance of the

use of sails. The author has seen the men of the

British Royal Navy when they had no power but

manual power in ships or in boats; they were assisted

only by the wind and by the sea. They had learned

in a hard school how to manage these forces. And
the home on shipboard was as unlike the home of

to-day as the duties of that pastime were unlike the

duties of to-day. When the Naval Exhibition was

held in London in 1891 an attempt was made to realise

the home between decks of the sailors of the first part

of the reign of Queen Victoria. For this purpose

the "Victory" was rebuilt as she was in the early

part of the century and the cockpit where Nelson died

on the orlop deck of the "Victory" was reproduced.

The small height between decks, the darkness at mid-

day broken only by the light of horn lanterns, made
people realise a little the cramped home of a former

time. But these between deck spaces were palatial

compared with those of the sailing twelve-gun brigs

which were found in all the fighting and packet duties

of a little over fifty years ago. The living deck spaces

in these brigs where men ate and slept were only

four and a half feet in height under the beams amid-

ship and about four feet two inches at the sides of the

ship. The sailors of that time endured hardness and

it made them a race of heroes.

The table prepared by Mr. Laird Clowes already re-

ferred to shows how serious were the losses at the

beginning of the nineteenth century in the best

found ships; not losses so much from the perils of

war but from the fight with natural forces. Ship-

wreck and fire wereenemies thatclaimed their victims

with appalling frequency. Now it is a rare thing

for a ship-of-war to be lost by storm or by fire.
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On the 2

CHAPTER IV.

into thrieXa/fro'I^Chp^ftf' ST '''" launched
both said to be "o? fin« ^ ? dockyard two ships
recently impro:edt^,":^^^^^^^
One was the "Goliath "80 I r "''?^, areWtectupe."
the other was the «vLo"T ^"^^^ibattle ship, and
The officer who sSn* ^"^ ^ar-frigate.

this >hW' wasTToh^ F^t construction of
shipwright at ChatC^ l?/'°'>5??''

*t«« master-

present writer little thoSt X^*^*"*^*"^^- ^he
launch of these shins tuf' ®P ^® '^tnessed the
«Wards he^oXitX ^^ -^f * <^'^'-^
continuation of the irto^*'«''.'" '''?? °"*«°«» the
eours. of it to another^oT^kth '' h2^^ u^^""'

'"^ *^«
long instead of 190- of 1?nnn\

''^"^e^hip, 390 feet
3,600 tons, and desLed t ' «?

^^'^ ^"^^^* ^°«tcad of
of looking' for a si^r:^*;:^"^ Vfl ^°*«-«tead
under sail, in favouring wiS, 1; f

*° ^^ l^nots,
have 3uppo8ed that inst^d^?7t« ,?'" j^ co^W he
0/ plank, and rib, and tnS of fSV T ^?* ^^'"'^^
the sides of the former 8^1^^ oak which formed
the use of an ironTldn tr:.. 1

7"^"^ '^^'^^ ^ ^^e^end
not more than a me^ f°L [o

*
l"^

oyer skeleton ribs,
The frame o{Z^e72Tf'V''A^'^^'^^

naturally curved timbei of Ttil"
"^ ^^''' ^"^^^ ^^

Her inner planking Stii'"''
""^ ^°^««h oaks.^ and trussing were of English,
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African, or Dantzic oak; and this structuro, apart from
the outer planking, had been formed into a compact
wild watei-tight structure, which, even unplanked
would have floated securely. The outer planking of
oak, or of elm, had then been fastened over all with
oak treenails and copper bolts.

She had been byilt by shipwrights, aided by saw-
yers, blacksmitlu, joiners, millwrights, and caulkers,
bhipwnghts had fashioned wooden moulds in the
mould-loft for cutting out and trimming the timbers to
agree with the curves and lines of the "drawings of
the ship;" they had trimmed the timbers and planks
with axe, adze, and plane; they had made moulds for
all the iron forgings; they would make her masts and
yards and boats.

Her timbers and planking would now be useless;
the art of preparing moulds for them is practised no
longer. Even the boats which the ship carries arenow steam vessels; and the art of wooden mast-makinew a lost art in H M. Dockyards. The shipwright
bmself has well nigh vanished. There are still men
bearing that name and using axe, adze, plane, and
auger but outside the Royal Dockyards the ship-
wright has no longer anything to do with building
the structure of the ship. The art of shipbuildi-ig
has passed mto the hands of platers, riveters, caulkers,
htters and other workers in iron and brass, and their
Unions have shut out the shipwright. The Ship-
wnghte Umon now only claims to make moulds, to
fair the framing by ribbands, to make and break
stages to lay docks, to lay blocks, and to launch ships.

IJoiier makers now call themselves ironshipbuildere
and engineers undertake all ship fittings.
The divisions are as follows:
Iron Shipbuilding.—Fhtmg in all its branches, in-

<fludmg boikr makmg, riveting, chipping and caulk-
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I

chh"S:~?'p^.1l'ti°' ;" "°* <•"'" "•" "-
with .hipbuildi'f « °'" '" P-l''^' «>»»«t»<l

wful with a h^„ .r '"''P'"'?''. "Wlo very

.nd I.™cU„/alw dMW^ ^"«' ''^"« "•^k"

mg gear. The ceneral ^t^. a' ,
"'""^ ""^ "^eer-

month.. The f™„t 'h • ^ '"' ' '"«' '*""!
of od, .Pd thesSl"lTr' 'T?' ""' "'''''=

les| dowella and'reenS of ii 'j*"
""'r" ** «^

staves of copper ^^»J j t'
""" y""" '""g boU-

much misKivin^.'^VC Fnll.^N."?''''
"'"'»'"«

B.iM woodep j^i::™ SSdliftd;^

ijl
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the Channel Bquadron told the present writer that he
feared the French were right in continuing to build
theiT armoured shipa of timber instead of thin iron.When the first steel-bottomed ship^f-war went into
the Mediterranean it was held in the navy that a mis-
take had been made; that the salt water was rapidly

"^r^!?!
*^« Pl''**^ «nd that they were too thin.

• fu
•^*"«'^°?£ '" cost of production is not less strik-

ing than the difference in materials and in methods.
For the £80,000 of the early "GoUath" we have to
substitute twelve times that amount in order to pro-
duce the later one.

^

A word here as to the subsequent history of the two
ships launched on that July day in 1842 may not be
out of place.

The "Goliath" when launched was put in "Ordi-
naiy. She was moored in the Medway until it miffht
be decided to fit her for sea. But as a sailing lineK)f.
battle ship she never was so completed. For fifteen
years she lay in "Ordinary" in charge of shipkeepers,
who were old sailors or old luarines, a;id lived on board
with their families.*

In 1857 it was decided to convert her into a 60-gun

^1^7 o?'
*"** ^^® ^'^ completed accordingly in

1858. She was one of the ships which had caused
l^avy Estimates to go up to 8f millions in 1858, and
led to Lord Derby's Committee of that year. Five
years afterwards she was reported to be useless, and
she was again laid up in "Ordinary" or Steam Reserve
from 1863 until 1870. In 1870 she was lent to the
Managere of the Forest Gate School District, and in
1875, while serving as a school-ship on the Thames,
she was destroyed by fire.

The steamwar-ship "Virago," launched on the same

* See appendix II.
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day M the "Goliath," rorvived her by one year. She
wan taken to pieces at Chatham in 1876.
The "Virago" had been engined by Boulton and

Watt. Her duplacement was 1,660 tons; the indi-
cated power of her enginea wai 646 horsea, and her
measured mile speed was 8 knots. After various serv-
ices at home she was commissioned for the Pacific
Station in 1861. She was recommissioned, after re-
pair, in 1861 for North America and the West Indies
and was paid off in 1866. In 1866 she was again
commiasioi^ for the Aoatralian Station, and was
paid off in 1871 to be finally taken to pieces, as has
been said, m 1876, in the yard from which she had
been launched thirty-four years before.

,^r7^^ JTf^^^*
**^ ^^^ ^"" °^ '"cJ* » 8Wp M the

Goliath" was rather more than half the total weight
of the ship and her equipment Her weights were
made up as follows:

Hull

.

Maeta, yardi, rigeW and sails
OuM, powder and shot
Fresh water
Water tanks and Iron ballast..'

'.'.'.

Provlalons, ooal and wood
Anchors and cables
Boatowaln's, carpenter's, and TOnnc-'s stores"
Boats and their jear
Men and their effects 676.

Tons.

1,882
175
348
383
247
320
84
79
10
78

3,606

The materials of which the hull was composed are
given below. The average weight of timber materialsm the ship 13 taken at 50 pounds per cubic foot, and
that of the masts and yards at 40 pounds per cubic
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foot. It will be understood that it was not the prac-

tice to weigh the wood materials which were em-
plojed, but to measure them and then take an average
weight, at the average point of drynrm or seasoning.

Timbor
,

Iron
,

Copper bolU)
Copper sheeta and mixed meul nai'a.

LeM and braas
Oakum, pitch, tar and painta

Tona.

1,654
118
40
17
10

1,882

The average number of oak treenails in this class

of ship was 35,000.

The cost of the ship was made up in the following
manner, at war rntos

—

Materials in the hull . . .

.

Coat of masts and yards.
Rigging and bloclu
Furniture and stores
Shipwrighto' labour*. .

.

Jolnera' labour
Smiths' labour
Caulkers' labour
Paintem' labour

63.300
3,506
3,000

15,000
9,435
1,106
721
446
178

80,782

Here Shipwrights' labour is nearly 79 per cent of the
whole labour.
In building (^193) H. M. S. "Speedy," which cost nearly

the same amount to her builders, not a single shipwright
worknun was employed.
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«eM lower for™S. '''^"'' ""' " P«'

ViclJA^^TrtiSll',*' -'P" " Queen
comidered to berCr? uf'J"/ P"1>«e. were

eneonraged to publish . M/rf taM„
*° ""7' ""

constituted the na„ ?J °'°^ *"'" Pwperly

5oK„rere^t?,:-i rs?:;?r«•-

between the yesRlsle an3 i8r„"'",'T''««-
But

ine real start was maiif> f«,^1 " °' 8*eel.

when eleven vZlTtJhZZY"^ f^r.^
''^'

gross tonnage of 574 fii o f« ,
?*^'- ^ut of a

i« iron which has E^oTInt ^''^ ^ ^ *^«* '^^^
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portion as inay be needed to give iutren^l andoC
the manganese or other alloys may be very s^ll • fi?:carbon may be about one-tenth leVJe^-T^'

°

The iron shippktes of commerce, prior to 1878were uncertain in quality, often unsoundTstnictur^'and generally either weak or costlv n4l? l^'

Fameley irons v
, fairly uniform in quaUtv and

» cms. c«t £8. 17. 6. to £9. 0. O^'per ton When
stand testa to be imposed on deUverr or ,mL,nspection at the works, tests which weS^Cm^
^jai^, up to ??,r.r/:: tf?: r£: ti

lo explain the causes of these high rates for .mn

prtre''r&^Ki!:it-S
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What this credit was really worth in 1»«j '^ ^«^n hy noting the .etion";;*. i^Jd,' ^^t^!

I

A

B

C

D

QuaUUesof MateriaL CondltloD Of Surface.

Strong, but harsh. ... i Two thirds unfit )

II
for use f

Da ......

Strong and fairly ductile

Do

Coat
per ton.

£ & d.
». 13. 0.

E } Irregular in strength: I

1} fairly ductile.
|

Good.

CJood.

0. 4.0.

17. 12. 0.

18. 2.0.

All unfit for use. . . I 9. 13. o.

°«»^ 22.12.0.

\
One fourth unfit

)

( for use
(

= i 1
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G

H

I

K

QnaUUeaot MatrrlaL

Strong; fairly ductile

,

Weak, not ductile

Fairly strong; ductile.

Stronprand uctllo. ..

CondiUon of SurfMe C<>**
per ton.

One sixth rejected,

Good

£ 8. 4.

12. 2.0.

19. 3.0.

{Good. One sixth J „ .^ „
( defective

f
9.15.0.

(^"^ 12.13.0.

Which wtrl 1^
'^^' ""'^ regarding surface defectswhich were on y important as unfitting the materialfor outside plating, the plates stood as follows

^) K.-.::::::::::::;:::::::::::::: l \iI

d.

0.

0.

0.

0.

per ton
•> it

sizTlTCn P""" "^ Admiralty plates of tlie same
size, at this date, was over £20. per ton. Such plateswere exammed at the iron worlTby residentlnsS

for. At the dockyards there were numerous com-
plaints that bad materials were being employed hi

tThof/''- ^u^'^' t"^ " committee^as ap^inteSby the Admiralty in June, 1874, known as the BoilerL^mmittee to examine into the causes of certain cases

«fJ ^t '"r*'"? '" ^^"""- The committee con-
sisted of two admirals and three naval engineers.

Without waiting for any investigation into boilers
the committee at once condemned the ship-plates in

They reported on 24th of September, 1874- "Wehave found the iron plates supplied to Torts-
4
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mouth doclqrard to be reiy bad, and quite unfit to bo

^fh l^'^'"'-''
«Wlvbuilding, and it ap^f^ Jhatthis has been going on for some time past The eW

.« ^«?^. °° concealment ef the«,'n.m«; ,heyare prond names m commerce and cannot b« l.n,7S
thiB hasty aid ill^nsidered condonSS w ?
possible to c^lit the statement "f the ctZittlT.

"
u may be asked, what was likely to havX" aftT'Kimo time, the character of ship-plates ,t^ij.

'under tb present .ystem^rwo^it^^ silw«er "
The Admiralty had by tbis Ume sStisfled iS Sat
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Steel would eventually displace iron; that uniformly
trustworthy iron made from a cast ingot would in theend displace the uncertain material produced by
puddlmg* m open furnaces and then "piling" andweldmg together these "puddled bars" to form plates

It was obvious that, with regularity and certainty of
the results, cheapness of production must follow,
feuch a trustworthy material, known as crucible steel,
was already m the market, but at prices which wer^
prohibitive for shipbuilding.

It was Sir Ilenry Bessemer who had taken the step
which made It possible to get steel at ship-building
ra es. He had succeeded in making a good market-
able steel at reasonable pnces. He was able to get in
a few minutes, in a crucible of very large size, a heat
sufficient to hold pure iron in a fluid state and drive
off the alloys, in the form of gas and floating slag. Hethen added manganese and carbon, according to the
quality required, and poured out into ingot moulds the

2n!ntT^ i^
material wanted for plates, to be subse-

quently rolled from the ingots.
Such plates had been used in building a few block-

ade-runners during the American War; and they had
been used, to a very limited extent, for internal fram-
ing before 1870, in H. M. ships.
From no fault of the Bessemer process the plates

delivered to the Admiralty by all the EngUsh makers
were for some years uncertain in quality and the com-
plamts from the Dockyards of the treacheries of the
matcnal were constant. The cause lay partly in thewant of familiarity of the workmen with the ^uliar-
ities of the material and the need for special treat-
ment.

The present writer saw every plate and angle bar
which gave trouble at the yards and he is satisfied that,
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an inflamed em of e?trZ^}lY^l ^ "" ^® obtained

heated a ^^0? th«3 ^ ^'^'^ temperature which
driven thi^^hl inhf Bp"!'*"^

^"^'"'^ °^ ^^^
carbon could be driven outW 'I

P'^"^. «" *^^

Jix tons in from 2? toVo L^Tes CS "l^"^
°'

furnace it required from eirbri?' u
^^^ ^'*^^«°«

To these two men S^ ^''^ ^^^ *« <^o this.

building owrmTre^h^oTn/ler""'"^' ^^'P"
have aided it by their labn,™ 7 • /..

P*"^°« ^^^o

^
In 1875 the^authTr s^akTnf^?^? *t'

'?''*"^-

Naval Architects, said:^^ *
*^* Institution of

"Engineers and ship-buildera nw. T*i.- 1
of opinion that steel must eve"tu^lv J^ ?'

^'?"'*""^

shjp-building, both for Jland Iehin2'''Vr
^°

fully understand why the rafP °i°t "^^ I do not

desirable end is so sW ^l^U^TT ^^'^^'^^ t^is

am disposed to Sy tL r^ohJ
*'"''' *"° ^^^'^' ^

there hMbeen no sPnJwt ^^^'^'^^'^l^S armour plates)

material in actual use wJ^T'''^ '^' «hip-building

the single except on of th^': ^'^^P ""' «'^^'' ^ith

developLntXe Vwtworth n'*^"'*^°
«"^ P^'^^^l

fluid steel So f»r
^1^*'^'''^^ Process of compressing

nearly perfoct ns non k„ •
;""yorrn Works la aa

jj • 1
.f^'^/*-'' Ho can be imaerined- hn* {* ;^ ^ ^ ^

fairly m the niarknt «r.A ,J^ .'
""* " is not yet

•tao.. proubuTvf.riirX'sr"" """"^ ^ -
Ao doubt ea^oeUem steel k pr«luced in sm.U ,„.«.
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™l^h«5! ^'^^^^^'^f
«"d the bath at a much cheaperrate than it could be produced ten years ago- andwhere the management is strict and caLul, considera'ble quantities may be delivered of tnistwoX ma-teria Nevertheless our distrust of it is «,%reatthat the material mav be said to be altogether unS

sLfr"*'i'^^^'^^*^^'^' «^^^P* f«r boats anHeSsmall vessels, and masts and yards; and marine en^neers appear to be equally afraid ^f it
^

emlnffri'^*' ^^ *^^ ^°."'"*"^y «^ th« French gov-eniment I had an opportunity of seeing the iron and

he fZ r^'
"''^^" ^^?^"^ *^« 8UpsH>f-war for

tT?J ' « far as I could see, of excellent quality, butthere was an extended use of steel, wWch a^iued

able building at L'Onent, steel is being employedfor the frames, the beams, the deck-plating, the bulk

L'tt^^V"*"*^ '^'•°'^ ,«""«-' andVe innerbottom. There was thus only the outer bottom, and

WnTxdudt""^T""* ;'r t'P' ^"^ -'^^^'^ " "«d
Z! ,wl .7r ^^^.^.i:

^"^« i^«°-«Jad vessels ofwar, the Tempete" and "Tonnerre," designed by the

B;rtafdTo'-*'f "^^T'^'^^^y-^re bulfdii atBrest and L'Onent, with the same distribution of ma-terial. About 600 tons of steel plates, made by TheBessemer and by the Martin-Siemens process, had

an7/ t?*^T
"''^ ? '^''^ ^^^^'«' «"d of steel anglesand double-tee steels 30,000 or 40,000 running feethad been worked into place. This steel had b^en pr^duced mainly at Creusot and Terre-Noire

^

187^"°tL*!;
*^^^ f»nmencement of these vessels, in1873, the use of steel m French ships had been limitedto masts, boats, and very small vessels. Nehher£
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nor steel had hitherto been need in the Pr.„..1, -

"Wed..nd,;"He^ke7.nXr.Z^'' ^ '-

neSKSSr/llX'rS^E
p^-^t^iSTrd'^fet^TO"-

"If it is impoBsible to work the plates withn,,fhammenng, or without local pressurS of ^^Jseventy, or if the curvature givenS^Ser^L^-
necessary to proceed with ca^e^dTkflf't 'v!'!?

promptly anneal«l." He says further/^fought to

ing. VVhen by careful treatment the plate has b^n
sh^lL •" '^'/^^r ^°™' *t« anneal^g pr^^
£ o

1^^""™^*^**^'^ '^rted to, and the heatEd^apphed very gradually, for a sudden aug^enSn
1 2^7*"'" '" " P^'"* ^^«^ th« molecEenI ^ns

th^ *i^f
*^^,

^«»f
g^r-ted might cause a rupture Whenthe plate has been regularly heated tif ««,«?• *

.^mporeture, and u leC cZl^X. SewtS

111
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of the local disturbances will be destroyed and homo-
geneity will be re-established."

The heating furnace used is a Siemens gas furnace,
and the plates are generally allowed to cool upon the
floor of the shop, taking care that it is dry, and that
no part of the hot plate is allowed to come in contact
with any rapidly-conducting material. I could not
read the sentences I have quoted above without the
reflection that a material which needed such care in
its treatment would stand but a very poor chance in an
ordinary ship-yard. I for one should feel very doubt-
ful about a ship built of it for myself, unless' I could
see every plate worked.
The ordinary steel angles in use at L'Orient cost, I

was informed, about £27 per ton, and the double-tee
bars about £41 per ton. Add to this the cost of such
careful labour as I have described, and it will bo
found that ships so built would be codtly.
The author went on to say: "The uncertainties

and treacheries of Bessemer steel in the form of ship
and boiler plates are such that it requires all the care
which has been bestowed upon it at L'Orient to avoid
failure. The question we have to put to the steel-
makers is. What are our prospects of obtaining a ma-
terial which we can use without such delicate
mampulation and so much fear and trembling? We
have gone on for years using iron plates which are a
compound of impure irons of different and unknown
qualities welded together imperfectly in the rolls.We want a perfectly coherent and definitely car-
bunsed bloom or ingot of which the rolls have only to
alter the form in order to make plates with qualities
as regular and precise as those of copper and gun
metal, and we look to the manufacturers for it. I
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bottom plates .nH; fsteeTt?! ^'^.r^''present the undertaldnK will inw>lv« "^ *^'* "*

amount of anxiety and care
"

"^
"^^ ""^ ^°»*«°««

On this Dr. Siemens said- "T}.«« udoubt that steel is a mt>tn]ll' u -
*'°° ^ °o

highest consideration oHiLSu " "^""^^y *>^ ^^o

er-maken, and M^r^rLi^f'"'^^"''
engineers, boil-

that those whiuse that t^ ", ''f
"^'7. namely,

what it is. We h^ar of Zr* -'^^"'^ ^"* ^^^^
and puddled i,^n a/ nroZiT-

*'''" '"!."'*« °^ «*«'»

another furnace and onll?^ '"^ °°f ^"™«^® «°d
conclusion?haTsCl Ca7e"fi^ir'"™"^

^'""^^ **> ^^^^

only as regards quaH^^^^hT^Tr'^^^'ying
may I ask? Steel in VL / ^. " *^** compound
too( or of a punch , o^Th'V °^^^' »" «^««
that of a diamo^nd; steel in theW 7 Wfoaching
an elasticity unequalled by a„/'o^e?me?«r^ "

^^
other substance in nature

1"7 '^^^".n'etal, or any
form of a milled ,^ate ?«' ^^hlT"" '''^^ ^" '^'

toughest material in eLtenrT..?V'''?*'^'"' ^^e
or wrought iron It 0^71^ ^"?^^' **''"» ««PP«'
shape in a coTd 'condirn ?!r't'*

'"^^ almost any
to understand wrarwem;«nK'''*^TJ^^ *'"«''* fi'^

«der its merits or dTmerfts for T^^^^ ^« ««°-

You may say that thoW i j
structural purposes.

portion ^fTt'St I'hTTM^^'ISS.Tr 'IV'-lately experimented with steel inf.-^ J ^ ^"^'«

per cent of carbon. That steelT/ !"? .^o^r-tenths

way, would make an exceS in ^^^

^n^'of^-ff'£l-:t^-itin.t^
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annealed in another way—that is to say, heated to a
certain point and then put into oil—it assumes a
tensile rtrenpth of very nearly 100 toii.^ ]ycr squnro
inch; whereas in the other f.rm just before mentioned
when annealed carefully it^ tensile strength would
not exceed 35 or 86 tons. Now, if the mere fact of
after treatment can produce such enormous chances
in the behaviour of steel, how important must it be to
give to steel the nature which wo desire for structural
purposes. Kow if y.-i take a plate and throw it down
in a wot court-yard, and then punch it and use it
for the manufacture of a boiler, there can be very
little satisfaction in the result obtained from that
material. Very likely in the same plate if you could
cut out pieces you would find very different quaUties
and some of these qualities would be valuable in one
place and would be destructive to the plate in another.
It may be laid do\\.. as a general rule that a higher
material and a higher process requires higher in-
telligence to deal with it If you ride a common
cart-horse, you may go to sleep on him, but if vou ride
a fine^pinted horse all your wits must be about you
or else you may be landed in a ditch. So with stcil'
you have to understand first of all what quality of

"

steel you have to produce, how much carlwn and how
much manganese should be mixed with the material
and how little sulphur and phosphorus you can put tip
with. Until you have done that you do not know
what you are speaking of. It is a material belong-
ing to a group varying between the hardness of a dia-
mond and the toughness of copper; and it is also of the
highest importance that the manufacture throu«rhoiit
and the construction throughout, should be carried on
with superior intelligence. Now should we shrink
from using a material because intelligence is required
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in working and using it? Surely that w«.,u i^

J.^-^

poor compliment to thT^ot^r^ XlBhould have no difficulty in findinTwhat ai?Z'«««J-

obtainingitalwa^?ImS.tXlrL;r^°:r
powerm our own bands than with regard^l^f^
J.

we know, is produced bsTaU qTnl^Te Zd'dler produces sometimes a ball whi\jh is^fu!? ^ *

Si e^laltl^^T P-^'^-J* ot;\redfanTthSmatenai u piled agam, put through the rollers. .nH in

had considerable experience in dealW ^^thit i^ tilquantities in the open hearth furS ^he^Ttewe can produce six, or eight, or ten to^ o^steerofperfectly uniform quality. We can take out Smplesbefore pounng that steel to assu: ourselvrofS
'

the quality desired This metal is thoroughlyS-It IS a perfectly fluid mass-and therefore the^

toughness which is unapproachable byaVS kind

iTent' t "^'r t '"*^ '' /elds e^lnto 50per cent Now if such a material can be produced.
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and if such a material will roMst, aay 80 toM, which
is quite onough for all purpoees, I think that it is the
very beat material for Btnictural requirements."
The result was a contract with Dr. Siemens for

steel for the despatch vessels "Iris" t./' "Mercury"
and the general introduction oi a uj the ship-
building material in the Royal ai ' .M. nr 'V i

,

So late as November, 1870, thr v-n'TMrtf ..f u« v

'

found difficulties with open hf.i . - oi > ut i'». / m-
disappeared.

The present price of ship- ,1 .l' ,-* nl i)(, ti

.

, Tu'nci >

per ton exclusive of delivo. v whiru vf.f <i l^ u-oif,

another half guinea per ton A;.e:U , !« iiilbw, z-uar

,

and teos average about the hua\ -u;! ar:^ nnt\o
bulbs being a little less per ton than plitf^s, n't ^ss
a little more. The cost of the exce ' i . . 1 of .v 1 1 eh
our ships are being built to-day is thub ,.. ^. on^ fourth
of that of the best ship-building iron of 1878 an iron
which, as has been seen, was inferior to steel both in
strength and in soundness.

The saving in building a ship-of-war with 3,000 to
4,000 tons of such material, as compared with the
prices of 20 years ago, is very satisfactory to all except
the favoured iron-makers of the earlier time.••#*#

Table showing the number, tonnage and description
of new vessels classed by Lloyd's Register of British
and Foreign Shipping and the materials employed
during the year 1800.
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Stoam vessels. 583 l 2M 9''a\ iJ-,. ..J l

•

P^iZ" ^/ *^^ nutl'or wUh lllnitit^, *i^^
Progress of the

Painter to the Queen.
"'astratlons by the Marine

H



CHAPTER V.

"abmed snips."

I OB one thing this century mil in after ages be
considered to have done in a superb manner, and one
thing, I think, only.

"It will always be said of us with unabated rever-
ence TAci/ built ships of tlie line: Take it all in all,

a ship of the line is the most honourable thing that
man, as a gregarious animal has ever produced. By
himself unhelped he can do better things than ships
of the line; he can make poems and pictures, and other
such concentrations of what is best in him.

"But as a being living in flocks, and hammering
out with alternate strokes and mutual agreement,
what is necessary for him in those flocks to get or pro-
duce, the ship of the line is his first work. Into that
he has put as much of his human patience, common
sense, forethought, experimental philosophy, self-con-
trol, habits of order and obedience, thoroughly
wrought hand-work, defiance of brute elements, care-
less courage, careful patriotism, and calnj ex])ectation
of the judgment of God, as can well be put into a
space of 300 feet long by 80 feet broad. And I am
thankful to have lived in an age when I could see
this thing done."

John Rcskix,

Harbours of England.

01
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peror l^aooleon TTT ;», « i • •
^°^*^^- Ane Em-

other would have been K ^n . !?
^^ "™**"'' ^^^

in Enrfand had b<.,«^ ,,„
'*"™"- ^og after we

on the upper deck v^ithr...*
^ *"® **P^"'

above the^Joflh^lT T "^^"'^d shelter

adopted, nor .noHntteZnr^TK^'^ •"^'^"" ^^'^

much whother^lrhe; hid Jn'^^thTr
""^"^

^Thave thought it more nccea^rv M ^^^^f
'''^"'^

b more necessary to armour plate the
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batteries against them than against common and
shrapnel shell. Gradually the French have accepted
the turret with guns fired through openings in
the armour.

From the floating batteries the Emperor and his
naval architects passed on to an armour-plated sea-
going ship "La Gloire." She had a complete enceinte
of 4-inch armour for her water-line and for her
batteries. The instincts of the engineer, familiar
with land fortifications, prevailed again over the sea-
man. The guns were fired out of port holes cut in
the armour, port holes which had to be large enough
to allow the gun to train through large angles and to
elevate and depress; an arrangement which has had to
be abandoned. The armour was moreover hung upon
a wooden structure too perishable and too weak for
such uses, as time has proved. The large use of
wood in the French navy must have been forced upon
the accomplished designer of the "Xapoleon" and the
"Gloire." M. Dupuy de Lome was the eariiest cham-
pion in France of iron in place of wood. In boldness
of conception, and in executive skill he takes the first
place among the naval constructors of our time.
No one in the British navy in 1850 appeared to

doubt that we must follow the French lead. So the
British government invited proposals from private
ship-builders and from the master shipwrights of the
Royal dockyards for designs for ships to match "La
Gloire." It will be interesting to note the particulars
of these various designs and to compare them with
modern ships. All the designs were rejected except
the last which was prepared at the Admiralty and
which developed into the "Warrior."

•Jkfjiir'iii
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DESIGNS PREPARED IN 1859 TO MATCH "LA
GLOIKE."

OeilKiier. Length.

Laird
Thames Co,
Mare
Soott

Russell
Napier
Westwood
& Baillie

Samuda .

.

Palmer .

.

tAbethell..
Henwood .

.

tPeake
Chatfield .

.

Lang'
Cradock . .

.

Admiralty,
(O(iiee)

Breadth.

400.0
430.0
380.0

385.0
36o.0

360.0
382.0
340.0
336.0
372.0
354.9
343.6
400.0
360.0

380.0

60.0
60.0
57.0

68.0
56.0

55.0
65.0
58.0
57.0
52.0
66.0

j

60.6
5.5.0

57.0

53.0

Diiplaoe-
nu-nt.
Tons.

9779
11180
7341

7256
8000

7600
8084
7690
7668
6507
7000
7791
8511
7724

8025

Hpepd
luou.

Wt. of
Arm*
our.

Wt. of I. H.
Hull.

m

m
13i
I3im

XMapl

.11

.10

.13

.18

DUpl

.51

.68

.46

.38

.16

.16

15

14

.18

.14

.14

.14

.2

.18

.36

.67

.4

.46

.5.{

.42

Bn-
vlne).

3250
4000
3000

3000
4120

4000
2500
4500
2500
2500
3000

2500
2500

COMPARISON BETWEEN "WARRIOR" OP 1859 AND
"COLLINGWOOD" OF lf84.

Ship.

" Warrior"...

"Collinpwood
of 1884

d
9
a

3SO.0.

325.0.

1

I

58.4.

68.0.

a
a
a
ti

^i

9,210

2
o

CO

14.36

O
r -i

a ^

E

9,200 16.5

.15

*.26

• With bkoklntr.
tTo be built uf woo4

.62

too
Mi

5470

.m 9570
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Looking back from the "Collingwoo<l" of 1884 to
the proposed ships of 1859 we see that, with the
fame displacement as that actually «dopted, there is
an increase of over two knots in speed with a shorter
and wider ship. It will be noted too that in the
I'Warrior" fifteen per centd the total weight of ship
is devoted to armour, and that this is also the mean
proportionate weight of armour in the various designs.
In the "Collingwood" twenty-six per cent is devoted
to armour. The mean proportion of the weight of
the entire ship and her equipment which it was pro-
posed to devote to the hall was forty-seven per cent;
the "Collingwood" is built, with a complete double
bottom and great subdivision, with only thirty-six per
cent of the weight of the entire ship and her equip-
ment.

Diagram A shows the several important steps in
successive years in the dimensions of first class ships-
of-war. Attempts were made, and made successfully,
to keep the dimensions of ships down in order to
secure handiness, and to diminish the first cost and
the upkeep of individual ships, and to avoid largo
crews. The diagram shows at first an increase in
length in the "Minotaur" class. It was objected to
them at the time that with a given thicknew of
armour, size of gun, and speed they were larger
than the corresponding French ships and this was
held to be defective designing. A third of a century
later naval oflicers hold that there are excellent
reasons why English ships of given speed, thickness of
armour and size of gun should be larger than the
corresponding ships of other nations. It is considered
that more extended service is needed for British ships
than for any others and that demands made by them
for coal will be greater. It is held that these de-

6
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mands are not to be expect ^d to be met bv nmto«*o^coabng stations, or byZ transiTrts bX^^S^each British ship carry more coalthaA wi ll caSby a nval ship of equal fiehtine abilitv
j?^^"^

V the ContmUw of the Navrfl rt^f " ""^ "'""^
«gance of her dtaeSon. ZSmirS'Sl.'l"''"poruy French designs

«'"°P"«d "ith oontem-

The building of .h, "Warrior, conunenced 25,h

n n'iiitThirjrr "' •"» '^»' "^^

iron-cased ships were famJUar T,oJ • ,
"'^^

water-line pX,ion/rdtLnthX^ro:';«;''

ship's sides 4r^°o„tcr^I,rr°
"^T ^'"^^ "»

•ho? did no. easTly'^rflt'^h "rn^V?''' ^^C' "i"'
enter the., Mw^winfan'STaterrrrrA^

^1
i
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ample provision was made to prevent the serious ad-
mission of water.

In this between-deck space the sides of the ship
were kept free from all erections or obstructions. The
"wing passages" on the orlop Were clear, from end to
end of the ship, and they were patrolled by the
carpenter's crew who were provided with shot plugs
of wood and oakum and sail cloth with which to close

any shot holes. As against disabled steering gear
there were spare tillers and tiller ropes, and only in-

jury to the rudder head itself was serious. But a
steam-ship, built of iron, and having only a single
propeller was very different. Such a ship must keep
control of her steering power ; and shot holes between
wind and water at the ends of the ship might create
inconvenient changes of trim. So the "Achilles"
was not completed like the rest of these ships, with
most objectional water-line features at their ex-
tremities; she was armour-plated, under the advice of
Sir Edward Reed, throughout the length cf the water-
line; and a larger displacement and increased draught
of water were accepted for her. These objections
had been realised by the designers of the earlier ships,

and the "Minotaur" class, which commenced build-
ing 12th September, 1861, was plated from end to
end at the water-line, and nearly from end to end
in the batteries. Although these ships of 1861 were
so large iioue of the armour was thicker than 5

J

inches.

In the chapters on armour and guns the progressive
steps in the contest between them will be seen.

In diagram A, the only wooden armour-plated ship
given is the "Lord Warden." But a number of
similar ships were converted or built. They were all

armour-plated throughout, and they have all dis-

appeared from the Navy List. They were as follows:

V-i

if*

^t->
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" Repulse "

"Royal Alf^d"
"Zealous"
"Caledonia"
"Ocean"
" Prince Conaort"!
"Royal Oak"
"Lord Clyde "and "licirt wi^^en''!

deck within ZZ Lliti„t?rt^^

1859
1861
1863
1866
1869
1870
1873
1874
1880
1885
1893
1897
1897

"Warrior'
"Minotaur"... -,
"Lord Warden".! S
Hercules". ^

"Devastation" (noWlai" it

Victoria" (no sails)....
Majestic" (no sails)....

"Goliath" (no sails)

12
24
18
18
9

New armoured cruiser q

12
18 "

35 "

38 "

25 "

81 "

45 ton B.
llOi "

46 "

46 "

27 "

9210
10690
7840
8680
9330

10820
9490

11500
9200

10470
14900
12950
11850
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The justification for the reduced thickness or
armour in the most recent ships is given in the chapter
on armour and guns.

It was decided when the "Devastation" was de-

signed in 1869, as an unmasted ship, to give her twin
screws. This arrangement gave such good results

in her, and in the "Thunderer" and "Dreadnought,"
which followed her, that it was determined to fit the
masted ships "Nelson" and "Northampton," designed
in 1874, with twin screws. Having got rid of the cen-
tral propeller in these ships it was seen to be possible
to lower the tiller and to keep it and the rudder head
under cover of an armoured deck, and to place the
deck itself five feet beneath the water-line. In the
"Shannon," a single-screwed ship, of small compara-
tive size, which had preceded these ships by a year,
the forward portion of the armour belt had been sup-
pressed, as in the "Warrior."
The advantages gained by this suppression were

the avoidance of the thinned-down belt armour, which
had been always given to the extremities of the belted
ships; and the substitution of a strong and submerged
deck for the thin and exposed deck which had hitherto
formed the top or cover of the belt at the extremities.

The strong submerged deck was made to form a
horizontal web for the ram, to support it laterally

when striking. This form of ram has been continued
in British ships. The unarmoured spaces in the fore
part of the "Shannon," into which water might enter
were too small to injure the ship seriously if they
were flooded, and the spaces liable to be ll'^oded were
cut up into small store rooms, partly occupied by
water-excluding stores. In this an attempt was made
to carry out in some measure the recommendations of
the Committee on Designs of 1871. An extension
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of this principle marks all the t-eceeding ships havingside armour designed between 1874 and 1885 ^e^t
In the "Nelson" and "Northampton" for the fimtune the raft body at both ends of the ship was adS

ships^ ^':Tf•"""* ''"^ ^y lightened huUsth^ships were made to compare not very unfavourablywith earlier masted ships of much larger sLT Thecomparison between the "Nelson" afd he «Hei!cules" stands as follows:—
(The "Hercules" with a closed battery has alwaysbeen regarded with favour in the navy aTa weU-designed ship The open battery of the^'NeW'

^rmuctcSi^r "^ -PJ—nt^as

Length
Breadth '.'. ,'.".'.*.*

pimlaoement in tons.! ...!!!,."!
|» «• P. of engines !

Speed at m. m. (knots)
Max. thioknesB ofarmour (ins.).'

."

rotal wt. of armour (tons)..

Guns of 9 tons and upward.
No. of ofiBcers and men.
Area of sail in sq. ft..
Area of sail: (displacement)!

'Heroules'

Ft.

"Nelson'

Ft.

325.0
59.0

8680
6750
14.7

9 ins.

1695
8 10 ins.

2 9 ins.
630

28,800

68.6

280.0
60,0

7630
6640
14.05

9 ins.
1720

4 10 ins.

8 9 ins.
550

24,770

64.3

The Devastation" of 1869 not only inauguratedtmn screws m the navy: in her also the absS^ce ofsail power m a sea keeping ship^f-war was tried for
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the first time. With this was associated low side free
board (following the lead of the "Miantonomoh"),and
turrets. By the use of revolving armoured turrets,

originated in the United States, and developed by
Capt. Cowper Coles in England, it was possible to in-

crease the weight and power of the gun, and to pass
from the guns of 18 tons to guns of twice that weight,
and more.

Such turrets were in use in 1869, in the "Royal
Sovereign" and "Prince Albert," fitted under the
superintendence of Captain Coles. Besides these un-
masted ships, two masted ships were already building,
the "Captain" and the "Monarch"; one designed by
Messrs. Laird of Birkenhead, under the uncontrolled
superintendence of Captain Coles; and the other, de-
signed at the Admiralty, under the ControUership of
Sir K. Spencer Kobinson. (For further particulars as
to turrets, see Armour and Guns.)
The boldness of the design of the "Devastation"

was remarkable. It was so novel that before the ship
was tried at sea it was universally distrusted by the
navy, and held to be unsafe. These evil surmises
grew largely out of the loss of the "Captain" on the
7th September, 1870, by capsizing under sail at sea.

The "Captain" capsized because she had a low side
freeboard. The side of the freeboard of the "De-
vastation" being still lower it was held that she must
therefore be an unsafe ship. She could not, clearly,

be capsized by her canvas, for she had none, but she
would certainly be overwhelmed by the sea. This was
the general naval opinion. But the navy did not dis-

tinguish between two very different uses of "free-
board." Height of side out of water is required in a
sailing-ship, where the sails are secured, and cannot
be immediately loosed in a squall, in order to provide
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freeboard waa only threfl fAoT cu V j ° "®' "<^®

initial stability, heVi^^e hethttS fTWith such stabiUty there must h«^ w^ ^ ^^*-

troublesome and diiwTrol r^J.-r ^ ^^ extremely

board beenS if °"'°^ ^*** *^e sideW
rolling, an iTmtS^ evSem^tU^Tr*^ ''^^
absence of a hiehridfi I^aT 1 a"nbutable to the

was often awT ifw^^p^K^?, ^^1* *^* *h« ^^c^
this ship which led tT?],?^ }^^ behaviour of

and after deck a,W^ t ^'^t^^'^'*^ a^ong her sides

sWm TtTr ^* ^^^^*^d has another use in all

opSSngs' in'thrrr '¥h^r^ *'tr ^^^ut
reVshiR had theroLiIi\7^°T^' ^^t«d tur-

while SptaiVcXC°f. ??u^"* °"* «f ^«ter,

It was considered bv th^ A ^^- u l^ *°*^ ^^^n.
feet was insuffidenVfor "W r'*^.*^'* *^^« ^^^^t

there ought to bta ill ,^**«J^«y
freeboard, that

vastation^altho^h he^^^^^^^^ «J?
- the "De-

reduced, a hatchway freeboar^fp^^ "^''T
"^"^^

feet was given
"^^Doard of eleven and a half

M
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troUer of the Navy had left the Admiralty. Neither
of them was satisfied that the ship had been properly

completed for sea. The entire navy, outside the Ad-
miralty, and highly placed persons at Court held that

to send such a ship to sea, would be criminal.

Mr. William Froude, t whom, and to whose able

son and successor the navy owes an immense debt of

gratitude, supported the Constructors of the Navy in

their contention that the ship would be as perfectly

safe in any weather at sea as a ship can ever be. The
results at last justified the designer. Sir Edward Beed,
and not less those on whom the completion and equip-

ment of the ship fell.

But long after the sucgeps of the ship in ordinary

weather at sea had been proved it was held in

Parliament and in the Press, that the low hatchway
freeboard forward and aft, and the peculiar form
given to the after end of the unarmoured side struc-

tures, the "cul de sac" were dangerous features in a
seagoing ship. There was no sound foundation for

these objections but they were very influential in

determining the form of the upper works of the large

armoured ship designed in 1874—^the "Inflexible,"

and high hatchway freeboard was given to her from
stem to stem. This made it necessary to place the

turrets en echelon.

In 1874 the whole aspect of the question of armour
had been modified by the recommendations of the

Committee on Designs of 1871 having been adopted
by the Italian designers in the first class ships

"Duilio" and "Dandolo," which were the precursors

of the "Infiexible" in the shortening of the armoured
enceinte or central citadel. This had already been
done, as has been seen, in England in the "Nelson"
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mam^ums.*
""«'»<>»» witu racing at naval

^^V^^^^^\^l£^r^-ST^o^*nd other
more efflcienUy protected b^ts'^?!^ v',.'^* *0''W, will be
a«uaite.of cwitJe^XSa wwer wl''"t^^'' 'here re!

^ npoa cmj»
«» iwwemu armafflene KiTir~ —•»"«= 'Monarch."

draft cannot be comKl"'oS«S«^^^?^- ?*«^ »o«* %iit

iSsSc? ^^ •'^'•'' ffl -rsj^sse?^'
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It fihould bo Raid that tho thickneiw of the armour
employed in Italy, 22 inclicft, was considered to Ihj

about tho measure of tho power of tho 100 ton gun to

perforate the plate. In the trials of December, 1876,
at Spezia this was confinned. A 22 inch Sheffield

plate was struck by a 17 inch projectile with a Teloc-

ity of 1,500 feet per second. The projectile struck
over a frame, broke it, and turned it up beyond a
right angle, tore through tho skin plating, and drove
fragments of the plate and backing through the skins.

It drove a bolt about 8 feet to the rear of the target.

These were the circumstances in -vhich the design
of the "Inflexible" was prepared. Tho designers had
a certain standard which they had laid down for them*
selves, as being applicable to all ships of war, whether
they are said to be armoured or not, and whether
battleships or cruisers.

They said, "there shouhl Iw the greatest possible
offensive power, and tho defensive arrangements
should bo such as to ensure the ship, as far as possible,

and in equal degrees, against all the various modes in
which she may be disabled or destroyed. From this

it will follow that it should not be in the power of the
enemy to disable the ship by one single blow delivered
by any means at his command, if thi.s could have been
prevented by causing other defences, where he has
not this power, to surrender a portion of their strength
to succour the weak part."

In a well-designed ship there should be defence for
the propellinj^ power, for the steering power, and for
the floating power against the gun, the ram, and tho
torpedo. To a very large extent, they said, the de-
fence against the last two named, the ram and the
torpedo, must rest with the officer in command. But
to resist them he must retdn command of speed and
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•tuering gw. He therefore reauuM th.* !.

equality o^ltS^^'J^^^tT^w'T'^- u^*''"weapon, i. obtained b/^lJ" ^ **^ »" *^««»

the ««miS!^ '^ "** *^« *<"Pedo the skiU of

the sheltered «teerin«rj^,M ' <l"Phcated w-rewi^

the ship Ja a main element In tl!f « •
^® "P**^ <>'

under ?he conditions la^dfrfr^'^T' "^
operations, 13 to 14 knnJa « ^ T' *P'»*'« of
Another question i^^^" '^^.^ " »^cient
been refeied to soU^ It%SrLP^^ ^^^ ^^«
««ume the gun to be unavoSaS^ ^^7°^^* ^^'^
therefore fall out from Z- ,• • ^^''P^'* hoata

PHueiple ^th S^mTand'^UtraToid^: "^

caiVroft^o^tti^H^ r^^^'^^^^
exposed to such jnTn; o^^hUo hi-

"^ "^"'^'^ «°'^

enable her to ehC her mi^? ^Z'^'^T!^^ *"
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• tingle blow from « fn"* than in a aide-annoured ship;

yet thfl Mdo-armnurfHl Mhipd arc thn nlower.

If those priiiciplcH are sound, pnrforahio side armour
has grave dimdvantagfii; yvX it in widely used in all

navies. It haM its value as a defence of stability

under prolonged gun fire, but it is not regarded an in-

dispensable for thin purpose, as the adoption of the

large types of heavily armed ships without side

armour, such as the "Blake" and "Powerful," shows.

The question of the influence of side armour on
stability has been much obscured by partial statements

in parliament and in the press. They were partial

statements because they concerned a Htibject not easily

presented fully to the House of Commons or to the

public generally. The writer may fail in the attempt
he is al)Out to make to ntato the case fairly and clearly,

but he will do his best.

Although armour on the upper parts of a ship

raises the centre of gravity of the ship, yet the pro-

portions and form of the ship can be so adjusted that

she may behave perfectly, in any weather at sea, while

she may have from three to four thousand tons of

armour attached to her, above her middle.

As against the attack of guns, armour on the ship's

sides in the region of the water-line has a great ad-

vantage in preserving buoyancy. If it protects the

entire water-line against perforation then the ship

cannot be sunk by horizontal gun fire.

In "protected" ships (i. e., ships protected by
armour within them, and not upon their sides)

perforation by shot and shell in the neighbourhood
of the water-lino has to be expected. In that case

the amount of water may be limited by making the

water-line region solid or nearly solid. A water-tight

deck is formed a few feet below the water, and an-
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Other a few feet abovn it Ti.« i
many partition and In L 'P''*'® ^*^®e" ^^

through the shot hoS ^°^°'*
°^ ^^^^^^

frily^'^thiHr '° ^'T ^""'^^^'^^ «°d can move

water hadZten toSVK "t ^°"^^ ^^ *^« ««««

th^r^ai:^: fnteafIf'^ *^-."^^*
belts, like the "AdmLl- o}Z7' 5'?" T*^ ^^""^

in one way, and pa^t the^h^
'^'^°'^' ^^^^^

ca% ^pe'nSlr'anfth •
""^ *^^' "-«-' P^t^'

chi/e^.^Btond'tire'Sl^ XL^i^r^ploiT;

BhirwdrTrsKoYfr.*.^"-*^«-*t«
meSts the eSrance oftLTtW.h'*

-to con^part-

water or through porth^?ps «!?? ft ^"""^^ "^^^e"*

guttles will caxfe h^r otnl keefdl
'^/' ''^^^

Even if the water is deep °f th«
1—""^'^^ "* ^^*-

may not turn over in siJkinV „uf ^
If T'^"^'

«^«
top heavy, by ^aso" of a^U *tr"?,^

'^' T^ ^
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hatches through which water can enter freely to the
holds, then the admission of water in large quantities
into the protected space at the water-line must cause
her to turn over before sinking, unless the double
bottom compartments have been voluntarily filled in
order to lower the centre of gravity. It is conceiv-
able that capsizing before sinking may thus be some-
times averted, and seamen ought to know what can
be done by the admission of water in order to avoid
dangerous alterations of trim and to limit the inclina-
tion caused by wounds under water or at the water-
line. Water moving freely on the double bottom is a
capsizing force: water shut up in the double bottom,
the compartments being filled, and not partly filled,

resists capsizing. The modem ship of war whethei
protected or armoured is in danger of capsizing, when
wounded under water, to an extent unknown fifty

years ago. First, water is carefully shut out from the
lower parts of the ship. It cannot enter through port
holes; and when the wound admits water to an under
water compartment the water is not allowed to spread
from stem to stem, as it could in the wooden ships. In
them the bilges, as they were called, were continuous
water courses from end to end of the ship.

Secondly, although some of the older ships were
lofty and top-heavy, they were masted with immense
masts and yards of pine, and, these by their buoyancy
corrected the top-heaviness when the ship was founder-

ing and would probably keep her keel downwards
while sinking. The increased risk of capsizing before

sinking in the wounded ship of war of to-day is not

peculiar to any class, or to any navy. Instructions

are sometimes drawn up, and entered in the ship's

books, to guide oflScers as to the uses of the extensive

flooding arrangements in their ships; but more than
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this is needed. Officers should have practicul dflmnn
8trat.o„ of the eflfect of wounds througU^a^'

may expect in ''protected" ^U^h^J^l s^amoui, when they are wounded at the w^eXeThe "Inflexible" was followed by other tuSit shinsdesigned for large muzzle loadingVun9,andUlS
yXkreTl^?

the same plaf ^t wretclSg'
,•; « i?u 7"**' ^"^ *^<i was suppressed when,

same|splaee,^nTas tfe "HeS^"t '^ol^^and ^Edinburgh" about the same 'as the '^l^.
The two former ships were designed for iq U^^tajasured mile spe^ and they repSent the th^ri^

warsmps. It would not hare been eonsidennl ^flto ex^t even th^ low speed in suchSij^^dnot the models been carefullv tripH Tk ^
i

^f^trd^Ur^r-^rret^tt^^^^^^
and sheere.1 frem it. Thk waTc^^^" ^v a '^^T'dene.; .upe.t.xl W the AdmiralTvTnflx^^riS^
The "C oUW' and "Edinburgh^' .how a^S^ to

WkT*
length m proportion to breadth.

''

the Xavv S: WV: ^"'^'^"^ '^' ^^^'^^^^^ oftne >a\%. ^ir \\ Houston Stewart, did his best tn

gun..
^^
hen the opposition to the breech-Ioadi^
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Byatem eventually ^avc way the new era wan im-
mediately Hignaliw;d by a change in the mounting
from turret to barbette.

Sir HouHton St<!wart, had for many years dosirod
to mount heavy guns en barhelle, as the French di<l,

but with muzzle loading guns it was impossible. As
soon as the new gun was accepted in principle, Mr.
George Rendel was ready with a design for a barbettn
to work a pair of large guns together. With this
barbette tower it was pf»Hsible to raise the guns nincdi
higher than in a turret, withotit an increase in tlio

weight of the armounfd prf>teetion.

The central elevated platform of the earlier ships,
with the giJns en echelon, was at once abandoned, and
the "Collingwood" arrangement as compared with
that of the "Colossus" marks the return of the gun-
makers to reason. The barliette arrangement has
now completely displaced that of the turrtit in I'.ritish

ships.

The "Nile" and "Trafalgar" represent the views of
those who wished to adhere to the turret, and desired
to revert to a large amount of thick side armour. The
ships were well designed and built, and there are
those who think their conception was wise and timely.

The "Deva-station," "Thunderer," "Dreadnought,"
"Inflexible," "Ajax," "Agamemnon," "Colossus,"
and "Edinburgh" are all of the monitor type and grew
out of the American system. Ty.w side freel)oard,
thick armour, a few heavy guns and no seconrbiry
armament are the notes of the system. Il<(garded
as a part of the naval centre plan much may be said
for them, and they may wait for the eventual nnd
certain acceptance of that plan. As parts of a fleet

of fast ships engaged in naval tactics, they are
obsolete.
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tI^LTT' ^ *^® "Colhngwood" this was done

they have been extended and carefullv nrll,^^- !u

liam WJute between 1886 and 1900

wriertn 1^88^^''*'"' P"^^^^^^' ^^ ^^^^ T>resent

water steel deck wrought over the encines boilflra

^-:^'^\^ ' '^* ^^ abo^eT'i^S;
Z Iff *•

P°^**'''° «* «^^°8t Wows of proiectilea

would be ffven by armour on the sides.
^ ^

' >' a,, , "i^^ ""^ ^^^ 'Warrior' type: viz 'W«^
?J1 V"'^ ^^'^f'.' 'Kesistance/ S' Sfe^e^These ships ar^ divided nto three parts longitud nX

whlh h^Tilf *5^ ^^'^'^
^^°^J

°^ *^« ^ater-Iinewmcn Has a belt of armour on the sides and ends-and there are two end divisions protected by an under^water aeck.s m the 'Comus,'but without a raftCy •

Jor h!^?lT r.^
?'^'°^^' ^"'-^ « protected partlor Jialt the length of wate- . anrl tl,« <V(r "

,

and 'Black Prince,' which a. .0 feet IouTT"'armour for only 213 feet. Thcs^'shJ' tt ha^!
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as above stated, three di\a8ions; viz. side-armoured
middles, and protected ends.

III. "There is the ship protected by side armour
through the water-line, associated either with a short
or with a long and conterminous armoured batterv
overhead. In the latter case the ship is said to be
completely protected, in the former only belted; but
in neither of these cases is there a protecting under-
water deck. This class includes nearly all the com-
pleted iron-clads of all navies, and all the protected
ships designed in England between 1861 and 1873.

IV. "There is the ship protected by side armour
on a middle division of the ship associated with pro-
tected ends and raft bodies. In this division is in-
cluded the 'Inflexible,' 'Ajax,' 'Agamemnon,' 'Nel-
son,' and 'Northampton,' the "Duilio,' 'Dandolo,' and
the German ships of the 'Sachsen' type.

V. "There is the ship with protecting deck and
raft bodies from end to end, without side armour, but
with armoured batteries, to which it has been under-
stood that the 'Italia' and lepanto' are to belong,
but of which there is no actual representative at
present." (1878.)

In my opinion all ships of 3,000 tons displacement
and upwards, should be protected. Those intended
for high speed and cruising, and not having large
batteries, or many men about the decks, might be
well protected either as Class I. or as Class II. The
great favour which Class III. has received in all

navies, and the large number of existing ships of the
type will perhaps cause it to keep in favour for second-
class battle-ships for a few years more. Class IV.
must take all first-class ships for the future, unless
Class V. should establish itself, and in that case it is

likely to become the permanent type, with general

§
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improvements in the manner of constructing the raftand mounting and protecting the guns. & wo areobhged to stop at Class IV. there may be a ZZ
will iow i'

*°*^ Y^ ^^ ^° ''"d th« «"nour

Cll^V w«
""'

r^" ^"PP"y «"«''^«^ in P«««ing to

inStJ'ard r^-
^''^' r'-«/««««nable proportionsm ships, and the mcrease in thickness of amour andm power of individual guns may be arrestT

firsTTtrfi 't
«^iP«.P^n«e<l later it appears thatftrst, all the fighting ships are protected. Kext ver^

Wet?ntnt''^C;^"'4"^^^"* the waTeS
inJ tn ni Ar .¥**^^' ""^ 1^«^° succeeded in pass-

hfps i^ tb
• ""'\ ""'" '^^"^^^^ proportion^Tn

n^^f J^o^^ "a °°^u''
"°^ *^^ increasVin thick-

b^ll " ^°^ '" *^^ P^^^^'- «f individual gunshas^Wn arrested. See the development diagr^

thJ?l*7°^
""^ development is shown clearly also inhe relative movement on the different nav^ lists of1898 as compared with those of 1896. Looking tocompleted sea-going ships of 2,000 tons and upwfrds

i89l7irt tlTi fr
9^\^^^^'^ Return o7My

FRANCE.

Removed fr m List.

"Suffren"
" Triomphanto "

. .

!

"Dupeiit Taouars'
"Villare"... .

"Porfait"
"Roland". ...

Wooden Armoured Battle-Ship.

"
Unprotected Ship," It

II
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Added to the Liat.

Tods.

"OilUoe" 2,280
3,890
3,890
3,890
5,276
3,952
3,927

Protected Cruiser.
"Caawtrd"
"D'Amu"
"DuChayla"
"Pothuau"
"Paao*!"
"Deecartea"

GERMANY.

Removed from List.

"Freya" Unprotected Cruiser.

Added to the List.

Tons.

**JEglr" 3,474
1,971

Armoured Ship.
Protected Cruiser."HeTa"

ITALY.

Two annoured ships of 1864 of between 4,000 and
6,000 tons, the "Ancona" and the "Castelfidardo,"
not appearing on the list 189G, have been re-instated.

Added to thp List.

"Carlo Alberto".
"VettorPisanl".

TOBS.

6,396
t),396

Armoured Cruieer.

i
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RUSSIA.

Added to the Liat.

" PetroMTlosk "

"Slawl Veliki".
" Three Salnto".
"Ro88ly»"
"Svletlana" ..

Armoured Ship.

Armoured Cruiaer.
Protected "

GREAT BRITAIN.

Added to the Ltat.

" Illustrious ".
"Caesar"
"Hannibal"..
"Mars"
"Jupiter"

'

"Victorious"....;
" Prince Georire""
"Isls" *.

"Arrogant".
"Dido"'
"Doris".
"Diana "...'.'

"Juno"
"Powerful"

.

"Terrible"..

Tons.

14,900
14,900
14,900
14,900
14,900
14,900
14,900
5,600
5,750
5,600
5,600
6,600
5,600

14,200
14,200

Armoured Ship.

<t

(i

Protected Cruiser.

ii

Ships of war are designed to attempt to disableor to «nk any other ship which may be opposed tothem. Every ship of war is presumed to be ineapable

enemy. However strong the ship may be she is ex-

Ti '"'''] ^?/*^ "P«" ^" floatiVpower Ifshe has mvulnerable side armour, the to^do and
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Ihe nm threaten her bj means of attack upon the
plating, I in. thick, which ia her sole defence from
five or six feet beneath the water to the keel. But,
confining attention to the gun, the best security for

the buoyancy lies in a nearly complete water-line belt

or in a raft body. Many naval officers have con-

tended for a complete belt and have supposed the ram
to be weak if it is unsupported by the armour belt
It is only necessary to remember the parallel cases

of the "Konig Wilhelm," fatally ramming the "Gros-
ser Kurfiirst," and the "Camperdown" fatally ram-
ming the "Victoria." "The Grosser Kurfiirst's" side

at the under edge of her armour belt was certainly no
better able to resist a blow than was the edge of the
well stiffened 3-inch steel deck of the "Victoria," yet
the blow in the first case twisted the ram of the Konig
Wilhelm" out of its place right down to the keel and
turned it round against the bow plating. In the
"Camperdown" the ram, which ends under the

armoured deck, was uninjured. The stem forging
above this deck, which finishes the unarmoured struc-

ture; this alone was forced out of place. The water
admitted here would not have exceeded fifty tons had
there been no scuttles left open during the manoeuvres
in the shot proof deck itself.

Next to the nearly complete invulnerable water-

line belt, as a defence of buoyancy against the gun,
must come, as the author believes, the shortened

invulnerable water-line belt arranged as in the

"Camperdown."
Looking to the many guns which can drive holes

through armour we may see that armour thin enough
to be smashed does not occupy the next place to invul-

nerable armour in usefulness. However long it may
be, a belt of such thin armour is no defence either of

*.-
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buoyancy or of the vital part, of the ahip. Next ineffiaency to a complete invulnerable belt is a .hoiened mvulnerable belt, and next to thaUhe i±^"
S^l^ 7^i^ ^^^ »""«"' " abandoned ^d^Z•nnoured deck covers all the vital parts of the IhioAs against light guns of the qiSck-firing t^^ihe
tT^ifi^"""*- H«««'en»oreridearS^Xe^
the better, even though it be thin A w!S ^
tinuo^ or nearly continuous th wlK K
e-it "o V*"" ®"™Pl«' «™ed almost exclusively with

"ilh fwn 800 to 900 men in the «Sl „Tth^W-c, h« no .„ch p^teetion, theril^t
The difficulties attendini? the Question nf t\,^ a

^ruT'th^ts •"' ^^4^ ^^^^^^-- -

^iZ i 7"*^^' ?"" ^^'^^ ^ that side armour

wui enter upon a new phase.
L-on or steel whether in thin plating or in thir-k

fendXw^f ^^'^^i "^J«^
«^' be fnld tlflend the water-hne of the ship against florwlino. jf

fractures and perforations nmk^ Ifnecl^^lSferio^to a «,hd or approximately solid deck cTraffeT/ht ornine feet thick at the water-line.
^^^ °'

Br^'vln1? T^^^ ^"^ ^T P"b««b«l by LordJJrassey m the last volume of the Naval Annual(1901) appear to threaten destruction to unarmourpdstructures as soon as fire is opened upon theTTut
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it is to bo remembered that the wood in the "Belle-

isle" did not take fire under tremendous shell attack,

although it had not been rendered uninflammable by
chemical process. Next, no trial was made by high

explosive shell fired into coal. Ordinary shell vdll

not set small coal on fire. The fire of the high ex-

plosive is less likely to do so. The best way of meet-

ing these high explosive shells within unarmoured
sides has not yet been considered. It has been
thought enough to attempt to cover the sides with
armour thick enough to explode the shell on the out-

side of the ship. This is the most serious problem at

the present moment, as ships in all navies have large

unarmoured spaces which must somehow be protected

either by overwhelming fire from behind them or else

by defensive arrangements.

Meanwhile it cannot be too often said that naval

officers should have practical demonstration of the

effect of the admission of water.

1. Through a breach in the armour abreast the

engine room or boiler room; (a) the side coal bunker
bulkhead remaining effective; (b) not remaining

effective.

2. Through injury to the unarmoured ends of

ships with short belts; (a) with the ends properly

stowed; (b) not properly stowed.

8. Through injury to the side above a low belt;

(a) when the between decks wing spaces are properly

stowed; (b) not properly stowed.

4. The admission of water in protected ships upon
an armoured deck lying below the water-line; (a) the

spaces over the deck properly stowed; (b) not properly

stowed.

5. The admission ofwater in protected ships where
the armoured deck is arched, so as to be 8om3 feet

'L
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the medium of the 'Monitor* alone, was remarkable
and has been fully recognised by historians. Aa
eminent an authority as Dr. John Fiske, in his His-
tory of the United States, concludes the account of
the famous iron-clad duel with this reflection:

'Among the great men who saved the Union and
freed the slaves, one of the most important was the
man of science, John Ericsson.'

"The use of iron for armouring war vessels was not
a novel idea in 18G1. The Stevens Battery, intended
to be shot and shell-proof by iron armour, was still

unfinished, but dated as far back as 1842. Three
iron-plated floating batteries had been used by the
French in the Crimean war. Both England and
France had put light iron plates on large frigates
and each country was building a dozen or more similar
ships. The 'Warrior,' 'Black Prince,' and 'La Gloire'
were types of these vessels, which were full-rigged
ships with auxiliary steam power, sail rather than
steam being the real motive power. The Secretary
of the United States Navy (Mr. Gideon Welles), in
reporting the state of the navy to Congress in July,
1861, remarked upon the use of armour in other
countries, and asked authority to build armoured ves-
sels should such qpnstniction be recommended by a
competent board of officers after investigating the
subject.

"Congress responded by an act, approved August 3,
1861, authorising the Secretary to appoint a board of
three officers to investigate the question, directing him
to have built one or more iron or steel-clad steam-ships
or steam batteries' should the report of the board be
favourable, and appropriating one million, five hun-
dred thousand dollars to execute the work. An ad-
vertisement was at once issued by the United States

I
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Navy Department asking bids from responsible per-
sons for the construction of iron-clad steam vessels
of war, dimensions and qualities stated in general
terms m the advertisement. Descriptions and draw-
ings of all proposals submitted were required, and
twenty-five working days from date of advertisement
were allowed for the presentation of plans.
"A board composed of two commodores and one

commander, all officers of distinction, was appointed
to consider and report on the plans. The report of
this board IS a fair exposition of tb^ naval and scien-
tatic beliefs of the time.

"They said, Tor coast and harbour defence they
(iron-clad ships) are, undoubtedly, formidable ad-
juncts to lortifications on land. As cruising vessels,
however, we are skeptical as to their advantage and
ultimate adoption.

" The enormous load of iron, as so much additional
weight to the vessel; the great breadth of beam neces-
sary to give her stability; the short supply of coal she
will be able to stow in her bunkers; the greater power
reqmred to propel her; and the largely increased cost
of construction, are objections to this class of vessel
as crmsers, which we believe it is difficult to overcome,

i-rom what we know of the comparative advan-
tages and disadvantages of ships constructed of wood
over those of iron, we are clearly of opinion that no
iron-clad vessel of equal displacement can be made to
obtain the same speed as one not thus, encumbered
because her form would be better adapted to speed

"'

As yet we know of nothing superior to the large
and heavy spherical shot in its destructive effects on
vessels whether plated or not. It is assumed that
4a-inch plates are the heaviest armour a sea-going
vessel can safely carry.'

°
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"This board reported on p'^venteen propositions for

armoured vessels. From '^nese proposals the board

selected three and recommended that contracts be

made with the bidders as follows:

—

"With C. S. Bushnell & Co., of New Haven, Conn.,

for an iron-clad gun boat on the rail and plate prin-

ciple, the resulting vessel being the first 'Galena.'

"With Merrick &; Sons, of Philadelphia, for a large

wooden ship with iron citadel, subsequently named
"New Ironsides."

"With Jo^ 1 Ericsson for the 'Monitor.'

"It was omy by a train of accidental happenings,

that the plan of the 'Monitor' ever came before the

board and was accepted. When Mr. Bushnell learned

that his plan for the 'Galena* would be accepted he

went to New York to consult Ericsson about the de-

tails of the vessel he expected to build. Ericsson ex-

hibited to him a model showing the principles of the

'Monitor,' the model being a modification of one he

had submitted to the Emperor Napoleon III. in 1854.

''The Napoleon model had a shield or 'turtle-back'

deck and its turret was in the form of a hemisphere.

Mr. Bushnell observed the possibilities of the model

and by taking advantage of personal acquaintance

laid it before Secretary Welles. Soon thereafter Mr.

Bushnell took the model to Washington and exhibited

it to the Board, where it excited some interest and

was then rejected. BushnoU induced Ericsson to

make the journey to Washington and explain his de-

sign, which Ericsson did with such eloquence and

masterly show of knowledge that his plan was ac-

cepted and he was told to proceed at once with the

construction. With the energy for which he was

famous, Ericsson had material for his vessel going

a

•I

:I -V
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before the formal contract was prepared.
The contract, dated October 4, 1861, required

S^nr '° w! '"'^^r *^ ^"^^^ «° iron-;lad,^ho^
proof steam battery, of iron and wood combined, ofdimensions stated in general terms in the contract. Asea s^ed of eight knots per hour, to be maintained

Snfir**
consecutive houi^, was stipulated. Tho

contract price was 275,000 doUare, to be paid in

26,000 dollars, payments to be made as often as theBupenntendent of construction should report that the
process of work warranted. A reservation of 25 per

?C I'V A
satisfactory trial of the vessel, not laterthan mnety days after she should be read^ for seaThe superintendent of construction of the entire ves^

sLT^a^:' ^°^"^' ^''^ ^- «*--' ^^

h^ wLr •

"* T^^ *^^ '^^^^ «P««d, or should

r^fuXi°^f T,
'*^'''

'•'T^^ '^' contractors shouldrefund the full amount that had been paid them. Thisprovision is the basis of the widespread fiction that

^?or° '°^.^^rr.'^^^
P«id for the building of theMonitor' out of their own pockets, and wefe reim

Fartls '?ii;^*"
'^' ""'^ P™^^^ ^^^ "°^^ - blXJ- act IS that every payment was made according tocontract before the vessel left Xew York and the 95per cent reservation was paid within a week after thefamous duel m Hampton Roads. Her performanceon that occasion was considered satisfactorv, though

'aS '''' °?' "P '" ^°"*™^* requirements.^
Another requirement of the contract shows how

reluctant the naval experts of that day were toaS
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steam on board ship on any terms except as an ad-

junct. It required the contractor to 'furnish masts,

spars, sails, and rigging of sufficient dimensions to

drive the vessel at the rate of six knots per hour in a
fair breeze of wind.' Ericsson's idea of stability as

applied to light-draft vessels did not agree with this

requirement, and he did not observe it; nor does it

appear that the naval officials attempted to enforce it.

At any rate, the Monitor was a steamer pure and
simple, without mast, spar, or sail. Not many years

later the top hamper of masts and sails on a low
freeboard turret-ship gave the British navy the

tragedy of the 'Captain.'

"The name 'Monitor' was given by Ericsson him-
self, as shown by the following letter written by
him in January, 1862, to Assistant Secretary of the
Navy, G. V. Fox:—

" 'Sir—In accordance with your request, I now sub-
mit for your approbation a name for the floating

battery at Greenpoint. The impregnable and aggres-

sive character of this structure will admonish the

leaders of the Southern Rebellion that the batteries

on the banks of their rivers will no longer present
barriers to the entrance of the Union forces.

The iron-clad intruder will thus prove a severe
monitor to those leaders. But there are other leaders

who will also be startled and admonished by the boom-
ing of the guns of the impregnable iron turret.

'Downing Street* will hardly view with indifference

this last 'Yankee notion,* this monitor. To the Lords
of the Admiralty the new craft will be a monitor,
suggesting doubts as to the propriety of completing
those four steel-clad ships at three and a half million

a piece. On these and many other similar grounds,

I propose to name the new battery 'Monitor.'

"

7

U""
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Every detail of this epoch-making craft sprunjr
from the vigorous brain of John Ericsson, and his
restless energy rushed the work forward with un-
precedented rapidity. Hull, machinery, turret, inin-
mounts, all that was in her, in short, grew from hisdesigm Working drawings, often rude and onlym peiicil, went from his table to his aides to be per-
fected, or directly to the workshops, almost as fast
as sheets from a printing press.
"To hasten the work to the utmost, it was parcelled

out to many contractors. The hull was l„ult by
Thomas i. Rowland at the Continental Iron Works
at Greenpoint, N. Y.; the main engines and auxiliary
mLJunery were built by Delamater & Co., of New
lork; and the turret came from the Novelty IronWorks also of New York. The turret was bdlt up
of eight layers of one-inch iron plates, bolted togetherMany lesser establishments contributed to the work by
subcontracts for bolts, rivets, and other material.
Ericsson hoped for 15-inch guns, but they could not
be made in time The ship was launched on January
dO, 1862 with her main engines installed on board;
this was 101 working days from the date of contract.

Ibe dimensions of the vessel as built followed
closely the figures named in the contract. The ex-
treme length was 172 feet; extreme beam, 41 feet 6
inches. The iron hull was 124 feet long, 18 feet wide
at the bottom, and 34 feet wide at its junction with
the armour raft, or upper body; depth of hold 11 feet
4 inches; mean draft 10 feet 6 inches; inside diameter
of turret, 20 feet; height of turret, 9 feet; displace-
ment 987 tons. The deck was covered with iron
plates one inch thick, and the sides of the upper bodv
had five inches of iron armour.
"The upper body was a sort of wooden raft on top
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of the iron hull. It is difficult to describe this ar-

rangement to any one not familiar with ship con-
struction. An elongated shallow tin pan wi*h a heavy,
iron-bound plank of the same shape, but considerably
longer and somewhat wider, laid on top of it and set

afloat may give the general idea. Ericsson himself
described the invention as a fort on a raft. It was
not pretty, nor 'ship-shapo,' according to the notions
then prevalent; but it was the germ of the modem
battle-ship.

"The top of the turret was made of bars of com-
mercial railway iron, two small openings being left
for escape hatches. The turret was large enough to
permit of loadmg the gun at the muzzle when it was
run in. During this operation the gun ports were
screened by huge iron pendulums, hanging from the
top of the turret, suitable eye bolts and tackles being
provided for heaving these pendulums aside when the
guns were to be run out. The pilot house, built log-
cabin fashion, of heavy iron billets, 9x12 inches, with
the comers dovetailed and bolted, was far forward
on deck, with no communication with the turret, ex-
cept a speaking tube. This voice pipe was found
unreliable, and the position of the pilot house pre-
vented ahead firing. In all monitors built afterwards,
the pilot house was put on top of the turret.

"Ericsson's favourite steam engine was that de-
scribed as the vibrating lever type, by which a rock-
ing or oscillating motion v.as changed to rotation by
means of connecting rods. His first application of
this was the rather remarkable half-cylinder engine
with swinging 'barn-door' piston, put in the 'Prince-
ton' in 1843, Double-tnmk cylinders followed this,
and the final development appeared in the great 100-
inch engines of the 'Dictator' and 'Madawaska,' of the

%

%
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rr"

United States navy, in which the steam cylinders were
not different from other practice, but still transmitted
power by the rocking arms.

"There were two return tube 'box' boilers, placed
side by side, forward of the engines, each containing
two furnaces, joined to the back combustion chambers
by large oval flues. The height of the boilers from
water-bottoms to top of shell was nine feet, from
which It will be seen that they occupied practically
all the vertical space between the deck and bottom
of the ship. Each boiler dischai^cd its smoke through
a short uptake to a grated hole flush with the deck,
there being no smoke-pipe. The object of this was to
avoid an obstacle to firing the guns. In all subse-
quent monitors smoke-pipes were provided.

"Without air downtakes or ventilators, a mild
forced-draft system had *o be resorted to. This was
supplied by two steam engines driving, by belting, two
large hi >wers which discharged air into the engine and
fire-rooms, whence it had no egress except through the
furnaces. Air for the blowers was drawn from grated
openings in the deck similar to those provided for the
escape of smoke. The object of the gratings, of
course, was to prevent missiles and debris falling into
the blowers or boiler uptakes. Low iron coamings,
or trunks, about five feet high, were provided to ex-
dude water from these deck openings in a seaway.
When cleared for action these tninks were to be un-
shipped, leaving the deck entirely clear, except for
the pilot house.

"The anchor, instead of being catted and fished to
the usual position on the edge of the upper deck
forward, was arranged to be hove in by its own chain
to a recess in the forward overhang. Vrom there it

could be worked by simply heaving in qx veering
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chain, without endangering men on the low deck in

rough weather or in the presence of the enemy. In
this position also it was out of the way and was safe

from being carried away by shot. Ericsson regarded
this protection of the anchor as an important feature,

and later greatly resented adverse criticism of naval

captains regarding it.

"On February 19, three weeks after launching,

the 'Monitor* had a trial trip that was such a failure

that she had to be towed home. Almost everything
went wrong. This is not to be wondered at, however,
when we remember how rapidly the structure had
been assembled and that it was composed of many
pieces from many workshops, m.ide from rough plans.

The trouble with the propelling engines was charged
to faulty valve-setting and was easily remedied. Both
gun mounts were disabled because the guns were fired

without compressing the friction gear by which tho
recoil was to be taken up,but the damage was small
considering the possibility for a general smash-up.

"The greatest defect was the lack of control of the
vessel by the steering gear.

"The first .rial trip developed many faults that

were to be expected in such a hastily-built craft.

These were remedied within two weeks, and on March
4, a final, and successful trial trip was run, the guns
were satisfactorily tried, and a favourable report was
made by a board o^ naval officers. Two days later

she went to sea under convoy and in tow, though
using her own steam as well. She had been formally
commissioned on February 25 under conunand .f

Lieutenant John L. Worden, United States Navy.
Twelve officers and forty-five enlisted men comprised
her personnel. Chief Engineer A. C. Stimers, the

superintendent of construction, went to sea in tho
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^r^ *** obeei^o her performance and pivo tlie officere
the benefit of hia knowledge. lie was, as stated by
Colonel W. C. Church, in his Life of John Ericsson,
the only man on board who thorouj;hly understood
the characteristics of the vessel.'

"The voyage to Hampton Roads was eventful and
almost ended the career of the 'Monitor,' and with
it the fate of iron-clads for an indefinite time. Rough
weather was encountered, and water broke over tho
smoke and blower trunks, nearly putting out the fires
and stopping the pumps from lack of steam for four
or five hours on one occasion. Loss by foundering
vas imminent at this time because of the great quan-
tity of water that got into the vessel under the base of
the turret and through the hawse pipes. The blowers
stopped because the belts got wet and the engine and
fire-rooms filled M-ith noxious gas from the fires and
had to be abandoned. In trying to remedy this
trouble, the chief engineer, Mr. Xewton, and his as-
sistants were overcome by the gas and were carried
to tho top of the turret where they revived, though
they were thought dead when dragged out of the
engine-room. Trouble and danger also resulted from
the wheel-ropes jumping off the steering wheel and
becoming jammed.

"After two days of toil and peril the 'Monitor' es-
caped from the dangers of the sea into the presence of
a new enemy. Late in the afternoon of March 8
she passed in at the Capes of Chespeake, and from
the sound of shotted guns knew that her time for
action had come thus early in her career. The 'Merri-
nuic' was abroad that very afternoon, and wreck and
destrxietion followed her wake. A rude improvised
iron-clad herself, she marked a new era in naval war-
fare, and beforc her a large fieet of supnosedly
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formidable flhips of war was as helpless as a flock of

sheep assailed by a wolf.

"Night fell l>efor<! the 'Monitor' came up to the

aeemingly doomed Union fleet in Hampton Roads.

The 'Merrimac' had glutted her thirst for blood for

the day and was at anchor and at rest, but in her

silence in presence of the shijw that she meant to at-

tack in the morning i 'le stood for all that men under-

stand by the dominion of the seas. Lighted by the

burning wreck of the frigate 'Congress,' the "Monitor*

moved up toward Newport News and anchored near

the stranded 'Minnesota,' upon which vessel, it wad
certain, the first blow of the morrow would fall.

"The 'Merrimac* got under way on Sunday morn-

ing, March 9, with the intention of destroying the

Union fleet lying at her mercy. When she advanced

to attack the "Minnesota," the "Monitor" came out

from behind the big frigate and assumed the role of

defender. In the furious duel between the iron-clads

that followed, neither was vanquished. The 'Merrimac*

retired to Norfolk without having accomplished any
part of her projected day's work, and the 'Monitor*

remained on guard, successful in the duty she had
undertaken, and ready to fight the first comer.

"In the fight the 'Monitor' fired forty-one solid 11-

inch round shot, twenty of which made marks that

were afterward observed on the shield of the 'Merri-

mac;' the iron plating of the latter was much dis-

turbed and broken, but the casemate was nowhere

pierced all through. Tw( ty-one of the 'Merrimac's*

shells (she fired no solid shot), struck the 'Monitor,*

the most damaging blow being one that cracked an

iron 'log* of the pilot house and disabled Lieutenant

Worden. Two men in the turret were disabled by

concussion. No one was killed on the 'Monitor.*
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As the fiwt 'H)nflict between mastleM Btcamen—
engineer^. »hipfc,-it will be interesting to romirk
briefly the part taken by men of the engineering force.The crew of the 'Monitor,' including Chief Engineer
Stlmer^ numbered fifty-eight. Of thew, thirteenwere officers. Five officers were of the line, or sea-

« !1^"°*'^' ^""^ '^'"* engineers; the othem were theurgeon, paymaster, and captain's clerk. Twenty-one
enl«ted men were petty officers, seamen, and linds-men of the seaman class; seventeen were firemen and
others belonging to the engineer class. The remaiu-

pea« that the fighting force,-the men at the gun^in the magazine, and at the engines and boiler^applying power to handle the ghip and the guns, werealmost equally divided between the seSaen anjengmeenn™ branches.

AfZ^fl.?5? w*""!
'""

^^""f^ *° * "^°rt existence.
After the fight she remained at Hampton Roads in
anticipation of another raid by the 'Merrimae,' enirair.ing once the batteries on Sewall's Point. On Mav 1«
she led the squadron of vessels that went to Norfolkon the evacuation of that place by the enemy. Threedays later, with the 'Galena' and three oSe; ve^
she went up the James river to within seven miWRichmond and attacked Fort Dariing, on Drurv's
Bluit. Omng to difficulty in elevating heronsenough to bear on the fort, her part in^the atSwas insignificant

:
she was struck three times and hadno casualties The 'Galena,' another product of thearmourn^lad board, it will be rememberid, was reughlvused by the plunging shot from the bluff. flTr^a^am the gallant John Rogers, remarked in his report:^Ve demonstrated that she is not shot proof.' Her
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bar armour wm nhot through thirteen timea; thirteen
of her men were killed and eleven wore wounded.

"During the summer months the 'Monitor' re-

mained in the James River on patrol duty, often
engaged with the enemy's sbarpshoott rs and shore
batteries. At the end of the year the Xavy Depart-
ment Iwgan assembling a floet of iron-clads off Charle-
ston for the reduction of that place. The 'Monitor'
and a new and improved monitor—the 'Passaic'—left

Hampton Roads on December 29, under tow, but
using their own engines. The next night, off Capo
Hattcras, heavy weather was encountered and the
'Monitor* foundered. Water in quj^ntities came in
under the turret and through the hawse pipes, and
the experiences of her first sea trip were generally
renewed.

"The water gained steadily and impaired the fires

by swashing against the grate bars, until the falling
steam presaure showed too plainly that the engines
and pumps must soon stop. At 10:30 p. m. signals
of distress were made to the vessel towing her—the
Rhode Inland—and that vessel iindcrtfx>k the dpntrrr-

ous and very difficult task of removing the crew by
means of boats in the heavy sea, but before the work
was done ,he 'Monitor' sank. This happenc<l soon
after midnight in the morning of December 31, 18G2,
alwut twenty miles south-south-west of Capo Ilatteras.
In Commander Bankhcad's report of the disaster ho
asserted his conviction that a serious leak had been
sprung by the pounding of the sea, separating the iron
hull from the upper body, and this seems very proba-
ble." So runs Mr. Bennett's story in Cassier.

There can be no doubt that the report of the captain
as to the cause of the leak was well founded. The
blows of the sea under the overhanging armoured

i
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sides, the flat shelves of which were five feet under
water, must have been in themsWves more than the
ship could bear. In addition to this the flat bottom
of the vessel was only 10^ feet under water and in a
heavy seaway waves would strike her under this flat
surface. She was too large and heavy to rise to them
and the force of their blows would be too much for
any ship to endure. A far larger and stronger ship,
built many years afterwards, the "Livadia," Kusaiaii
Imperial Yacht, suffered so severely from this cause
owing to her shallow draught and flatness of bottom
that she was found to be unable to live in such a sea
as that which brought the "Monitor" to an untimelv
end.

"^

The introduction of the armoured turret in the
"Monitor" influenced all the future of aimed ships
and in the form of turret or barbette the revolving
gun behind armour survives in all navies.
The sea-going qualities of ships with such a low

freeboard came as a turprise to the ship-builders.
Ship-building practice was for a time influenced by a
consideration of the advantages offered by low
freeboard in fighting ships, but these considerations
have been overborne in recent ships for the purpose
of securing dry upper decks from end to end in a
sea-way, another ominous sign perhaps of desire for
easy living in a ship of war.

St



CHAPTER VI.

PBOPELLINO MACIIINEBY.

The enormous changes which have been or still

have to be considered in the dimensions, materials of
construction, and speeds of ships have been brought
about by the Marine Engineer. The Naval Architect
specifies the power which the engines are required
to develop, but he has previously been intently watch-
ing the progress of the Engineer in raising steam
pre^ures, increasing the number of revolutions of
engines, and gaining in the amount of steam he can
produce per square foot of grate surface, and per
pound of coal.

He takes advantage of the Engineer's achievements
and sets his demands a little in advance of what has
already been done. Step by step, it has been the
advance of the Engineers which has been the cause of
the success of the new ventures of the Naval Archi-
tect.

The ship-builder sometimes modifies form and
proportions in the ships and gains in doing so, but all

these modifications follow the marine engine in its

development of power in proportion to its own weight,

and to the weight of fuel it requires. And even in

the forms and proportions of ships it is the Marine
Engineer who strikes out new roads, as we have seen

in the development of the torpedo boats and vessels.

When the Institution of Naval Architects was
107
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founded m 1860 ship-buildere had already seen Mr.
Jirunel doing the work of an expert of the first rankm their ovvn profession, and they knew that in the
State service in France no snch division between
shipKbmlding and Marine engineering existed as thatmth which they were familiar. Yet the Membership
of the Institution was confined to naval architects and
sbip-builders; and marine engineers were only asso-
ciates In the course of a few years the distinction
vanished and the bulk of the present members have
been trained as marine engineers.
In the future the ship-builders who are not marine

engineers must still further diminish. The profession
of shipwright outside the government dockyards
cannot now produce naval architects or ship-builders
in England. Within the government yards all the
apprentices are trained as fitters, familiar with ma-
chinery and these may find their «ray, if they leave
the dockyards, into the ranks of the marine engineers.

Ihe Royal Corps of Naval Constructors, founded
by the joint influence of Lord Brassev and Sir Hous-
ton Stewart will so long as it exists be a security for
«iejK)ssession by the state of a competent Desi^ng

The Marine Steam Engine is already such a fear-some thing to care for, and drive, that men shrink
from making change" in engines of large and settled
type; and had it not been for the possibility of ex-
perimenting in torpedo boat machinery the advances
made m the larger types would have been impossible
Higher steam pressures, faster engines, forced draft!
water tube boilers, and well formed propellers; all
these subjects have been submitted to repeated and
crucial trials m .orpedo vessels, and have then found
their way into tho larger ships. The men to whom
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this is due are Mr. Thomycroft, Mr. Yarrow, and M.
Normaiid.

The first step was the building of the "Miranda" at

Chiswick. A marine engineer writing to the Times

concerning the review of the fleet in 1897 generously

acknowledges this. He says:

—

"In the earliest days of steam navigation, when the

Queen came to the throne, three lbs. steam pressurrj

per square inch was the ruling practice, and about

half a ton of machinery was required to produce one

indicated horse-power. At the expiration of about

thirty years—i. e., in the year 18')7—pressures had
risen to 20 lbs. or even 30 lbs. to the square inch, and

piston speeds had progressed from the original 220 ft.

per minute to as high as 450 ft. or 500 ft. per minute.

At first as much as five lbs. to seven lbs. of coal were

often burnt to produce one-horse power for an hour,

but by the time Her Majesty had half completed the

period during which she has reigned, the consumption

of coal had been reduced to from 3| lbs. to 2^ lbs. for

the same purpose. Up to that time the ordinary

marine boiler was rectangular in form, and was appro-

priately known as the 'box-boiler.' When the 'De-

vastation' came out in 1873 not much advance had
been made. She had the same type of direct-acting

horizontal trunk engines of the simple or non-com-

pound type, and her boilers, which were of the rec-

tangular type, were only pressed to 30 lbs. to the

square inch. The weight of all machinery complete

was 2.96 cwts. per indicated horse-power. Her piston

speed on trial was a little over 500 ft. per minute. In

the 'Inflexible,' which was anchored close to the 'De-

vastation' on Saturday, we have another vessel repre-

senting an advance in warship machinery. She was

completed in 1881 and had cylindrical boilers pressed
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to 60 lbs. to the square inch, and had compound en-
pnes made by John Elder and Co., the firm that first
introduced this type of engine into marine prac-
Uce. Her piston speed was close on 600 ft. per
minute on trial.

"Without dwelling upon other typical vessels pres-
ent at ,the review we will give corresponding details
of one of the most recent vessels present. The 'Roval
Sovereign' which was second in the line containin-'
the chief battle-ships, representf. a class of vessell
having triple-expansion engines ancJ cylindrical re-
turn-tube boilers. The pressure of g °am is 155 lbs.
per square inch and the piston speed is over 900 ft.

per minute.^ About IJ cwts. of nachinery were
required to give one indicated horse power. The coal
burnt to produce one indicated horse power for an
I jar was at full speed about 2 lbs., although better
economy could be obtained at lower speeds.

"It will thus be seen that during Her Majesty's
reign, steam pressures have risen from 3 lbs. to 155
lbs. (we exclude the water-tube boiler, to which refer-
ence will be made presently), piston speeds have ad-
vanced from 220 ft. to not far from 1,000 ft. per
minute, and as a consequence—for steam pressure
and piston speed are the chief elements contributing
to lightness—the weight of marine machinery of large
ships has fallen from 10 cwts. per indicated horse-
power to If cwts. Coal consumption has kept pace
with other features, the economy of modem warship
machinery being as notable as its lightness. The
fuel burnt has decreased from between 5 lb. and 7 lb.

down to 2 lb. per indicated horse-power per hour.
These figures do not represent the best that has been
done in regard to modem ships, but they may be
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taken as fair on the basis of comparison here adopted.

"From an engineer's point of view the line of little

vessels that formed the extreme northern line of the

fleet was certainly as interesting as any part of the

display. In the torpedo boats we have seen in past

times the finger-posts to the engineering practice of

battleships and cruisers that were to come. Higher
steam pressures, higher piston speeds, open column
engines, and lastly, water-tube boilers have all been
led up to by the example of these small and com-
paratively inexpensive vessels. Probably no engineer

has more influenced the course of marine engineering

practice than the inventor of the torpedo boat."

The first official report of the trial of a Screw
Steamer ever made to the British Admiralty was made
by Captain Chappell and Mr. Thomas Lloyd on the

2nd May, 1840.

The vessel reported on was the "Archimedes," built

by the Screw Propeller Co., to test the new instni-

ment of propulsion. She was tried against the "Wid-
geon," which was then the fastest of the Dover
Packets. The "Archimedes," assisted by her sail in a

fresh breeze, performed fhe voyage between Dover
and Calais in less time than it had ever been performed
by H. M. Mail Packets, viz. in two hours one minute
from Dover to Calais, and one hour fifty-three and a

half minutes from Calais to Dover. The highest

speed on these passages was thus 10 knots an hour.

Cog wheel gearing was employed to give the neces-

sary velocity to the propeller shaft, and this made
so much noise that the Report said the noise alone

would prevent it from being supplied to any of H. M.
Packets.

It is, however, says the Report, in propelling vessels

'i

ii
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TVY *^^ "^^^^ °^ ^'- Smith's invention willprobably be experienced. In such cases the rumbUngnmse m the ship made by the spur wheels is of nfg^at moment even if it cannot be oveit^ome; for out°side the vessels the noise is not audible to s^ great adistance as that made by the common paddle ^leelSoon afterwards Mr. Brunei was^ engaged to

ahTofwaV'^
'*^^ ^^ ^ ««-- propelKo':

The "Eattler," a vessel 176| feet long, which hadbeen commenced as a paddle wheel fteamer wasaunched at Sheerness and delivered to Messrs. Maudlay and Mr. F. P. Smith to fit screw engines forthe tnal of various forms of screws. Ex^rimentewere commenced on October 30, 1843. The oe^formances of the ship were found to be so satisfactory

\\i off ^!f*''\'^ i^"
inachinerjr, below the wate^hje offered such advantages to a warship that 'n1845 the Lords of the Admiralty ordered more thantwenty vessels to be fitted with screws

Prior to this date, Mr. Brunei had been mainly in-strumen al in introducing the screw propeller into the
mercantile marine. It had been adopted, on his ad

adopted for the Bntish Navy it was required that the
propeller should be capable of being easily unshippedm any weather at sea so that the ships might retain
tneir saihng power.

^^ o

^It^^^^
the screw propelled vessels in the British

iS avy were as follows:

iif
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"Ajax"
"Amphion"....
"Archer"
"Arrogant"....
" Blenheim " . .

.

"Brisk"
"Conflict"
"Dauntless"....
"Desperate"....
"Encounter"..,
"Fairy"
"Greenock"....
"Highflyer"....
"Hogue"
"Horatio"
"Megaera"
"Minx"
"Miranda"
"Niger"
"rhoenix"
"Plumper"
"Rattler"
"Reynard"
"Rifleman"
"SanaPareil"..
"Sharpshooter"
"Simoon"
"Teazer"
"Termagant"..
"Vulcan"
"Wasp"

Diaplaee-
meat—Tons. Ind.H.P.

3.090 846
2,025 592
1,238 345
2,444 623
2,790 938
1,410 601
1,443 777
2,350 1,3*7
1,405 700
1,290 646
196 321

1,835 719
1,775 702
3,155 8.57

1,176 553
1,554 926
203 234

1.350 613
1,454 628
1,225 382
652 150

1,078 437
604 153
565 190

3,000 622
518 365

2,240 630
205 128

2,403 1,360
2,076 793
1,086 186

Speed in knota
per hour.

7
6
7
8
5
7
9

10.0
9.4
9.4
11.9
9.6
9.4
5.5
8.8
10.2
9.1

10.7
8.7
7.1
6.5
9.6
7.3
8.0
7.0
9.1
6.7
7.7
9.5
9.6
6.0

At that date (1850) there were fast paddle Mail
Steamers, but their highest speed did not exceed 13^
knots per hour.

The displacement of ships, indicated power of en-

gines, speeds, and indicated horse-power per ton
weight of propelling machinery given below mark the
advances made at successive stages.

8
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Dftte. Ship,
Oiaplkoe-
ment.
Ton*.

LH.P. Speed.
Knola.

I. a P.
per too

weight of
machinery
(water

in boilen).

1859
1863
1878
1881
1882
1883
1885
1885
1886
1886
1888
1889

"Warrior"....
"Bellerophon".
"Inflexible"...
" Imperieuse "..

"Mersey"......
"Collingwood "

"Howe"
"Galatea"
"Trafalgar"...
" Melpomene "

.

"Blenheim"...
"Latona"

9.210
7,560

11,880
8,400
4,060
9,600

10,300
6,000
11,940
2,950
9,000
3,400

6,270
6,520
8,010

10,000
5,000
9,500

11,500
8,500

12,000
9,000

21,400
9,000

14.

14.17

13.81
16.7

17.3
16.5

16.8
18.1

16.7

19.0
21.5
20.0

6.1

6.6

6.6
8.

12.0

7.7

1L8
11.7

12.6

14.8

13.8

13.0

1885

1891

"Sharpshooter"

"Speedy"

735

810

3,500

4,7^*

20.0

20.2

17.0

22.1

0) BeUerUle boUers put In after 1885.
(S> Thomyoroft boilers.

Mr. Thomycroft has given some interesting par-
ticulars showing the increases in boiler pressures andm piston speeds at various dates.
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LH.P.

Boiler
prenure

R«TOl.
per

Speed o(
PUton
(ft. per
mln.)

per ton
weight of
maonlnery

Inlba. mln. inolttdlDC
boilera and

water.

f"CityofBoe-1

IKSjj J ton" and 1

1 "City of New f

I York " J

35 20 480 3.7

1857 ''Persia" 25 15 360 4.5

1861 } "Holyhead >

} Mails "i
25 22 286 7.

1872
( " Miranda " )

I (Yacht) f

"Gitana"

120 600 800 35.6

1876 120 320 850 51.6
1877 "Lightning"... 120 440 880 39.

1880 Torpedo boats.. 130 650 866 33.

The types of machinery in the recent ships of the

British Royal Navy are given by the Engineers in-

Chief as follows:

The "Anson," "Benbow," "Caraperdown," "Col-

lingwood," "Howe" and "Rodney" have vertical,

three-cylinder compound engines with twin screws,

running about 100 revolutions per minute at full

power. The stroke is three feet nine inches and
piston speed 750 feet per minute. The "Colling-

wood" differs slightly from the others, having 95 rev-

olutions per minute; three feet six inch stroke, and a

piston speed of 665 feet per minute. The boilers are

of the single-ended return-tube type, twelve in num-
ber, with three furnaces in each. The load on the

safety valves is 90 lbs. per square inch. The boilers

are placed in four compartments arranged back to

back against a middle line bulkhead.

The "Anson" differs slightly. She has eight four-

furnace boilers carrying 100 lbs. of steam.
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The "Nile" and "Trafalgar" have vertical three-
cylinder, tnple-expansion engines, with twin screws
running at 05 revolutions per minute at full power.The stroke is lour feet three inches; and piston speed
807 feet per minute. They are fit' 'd with six single-
ended return-tube boilers. Boiler pressure 135 fts
per square inch.

^T??^
7^"^" 7^^^ ""^ ^"^•«'" "Repulse,"

'Royal Sovereign," "Ramillies," "Resolution," "Re-
venge," and "Royal Oak," have vertical three-cVlinder
tnpl^xpansion twin-screw engines, designed to run
at 108 revolutions per minute at full power of 13,000
1. 11. 1

.
The stroke is four feet three inches, and

the piston speed 918 feet per minute. The Valve
gear and propellers (except in "Royal Sovereign")
are arranged to work at a maximum power of 11,000
1. 11. F. m order to obtain more economical results at
ordinary rat":?, of working.

fvP^-t"'"' "*i«^t'i.« "ngle-ended return-tube
type, eight in number, m four compartments arranged
back to back against a middle line division. Each
boiler has four furnaces with two, three, or four com-
bustion chambers. The load on the safety valves is155 lbs. per square inch.
The "Barfleur" and "Centurion" have engines gen-

erally similar to the above. The number of revolu-
tions for 13,000 I. II P. is 105 per minute; the stroke
four feet; and the piston speed 840 feet per minute.
Ihe boilers are similar to those above, with four fur-
naces, having two combustion chambers in each. The
load on the safety valves is 155 lbs. per square inch.

• ^^\^^^^'^^'^C
^'•l«»do/' "Undaunted," "Nar-

cissus," "Galatea," "Immortalite," and "Aurora"have horizontal twin-screw triple-expansion enginesrunning 110 and 115 revolutions per minute at fdl

f
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power. The stroke ia three feet six inches or thrco

feet eight inches and the piston speed 770 or 806 fe<'t

per minute. They are fitted with four double^ndcd
boilers, having three furnaces ut each end, with either

one or three combustion chambers. The steam pres-

sure ia 130 Tbs. per square inch, except the "Aurora"
and "Galatea," which have 135 Iba. and the "Aus-
tralia," which has 137 lbs.

The "Edgar," "Ilawke," Endymion," "Gibraltar,"

"St. George," "Royal Arthur," "Crescent," "(Jraf-

ton," "Theseus," have vertical three-cylinder triple-

expansion engines, and twin screws designed to work
at 100 revolutions per minute at full power. The
stroke is four feet three inches and the piston speed
850 feet per minute. The valve gear and propel hrs,

except in the "Edgar," "Ilawko" and "Grafton," are

arranged to work at a maximum power of 10,000
horses in order to obtain more economical results at

ordinary rates of working.

The first five of these vessels have four double-
ended and one single-ended boiler: the rest have
single-ended four furnace boilers with return tubes.

The steam pressure is 155 lbs. per square inch.

The '.'Mersey," "Severn," "Thames," and "Forth"
have horizontal twin-screw, compound, two-cylinder
engines, running about 120 revolutions per minute at

full power. The stroke is three feet three inches;

and the piston speed 780 feet per minute. They are
fitted with six boilers of the circular direct-tube type,

placed in two compartments. The boiler steam pres-

sure is 110 lbs. per square inch.

The arrangements in 29 ships named below are that

there are vertical three-cylinder triple-expansion en-

gines, and twin screws designed to work at 140 revolu-

tions per minute at full power of 9,000 horses. i
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The stroke u three feet three inches, and the pUton
Hpeetl 910 feet per minute. In the first 21 of these
ships there are three double-ended and two single-
ended boilers, and in the rest eight single-ended
boilers, of the return-tube cylindrical three-furnace
type, with separate combustion chambers. They are
arranged in two compartments, with stokeholds
athwartships. The load on tho iwfety valves is 165
lbs. per square inch.

The ships are "Andromache," "Apollo," "Inde-
fatigable," "Intrepid," "Iphigenia," "Latona," "Me-
lampus," "Naiad," "Pique," "Rainbow," "Retribu-
tion," "Sappho," "Scylla," "Sirius," "Spartan,"
"Sybille," "Terpsichore," "Thetis," "Tribune,"
"iEolus," "Brilliant," "Bonavcnturo," "Cambrian,"
"Charybdifl," "Flora," "Astnea," Fox," "Forte,"
"Hermione."
The "Medea" and "Medusa" have vertical twin-

screw triple-expansion engines, running at 140 revolu-
tions per minute at full power. The stroke is three
feet three inches, the piston speed 910 feet per
minute. There are four double-ended boilers; six
furnaces with common combustion chambers and the
boiler pressure is 155 lbs. per square inch.
The "Marathon," "Magicienne" and "Melpomene"

have horizontal twin-«crew, triple-expansion engines,
running at 140 revolutions per minute at full speed.
The stroke is three feet, the piston speed 840 feet per
minute. These are four double-ended, six-furnace
boilers, with three combustion chambers in each
boiler. The boiler pressure is 155 lbs. per square
inch.

The "Katoomba," "Mildura," "Wallaroo," "Tau-
ranga," and "Ringarooma" have vertical twin-screw,
triple-expansion engines running at 160 revolutions
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per minute at full power. The stroke ix two feet nine

inches, and the piston spood 880 feet per minute.

They are fitted with four two-furnace, double-ende«l

boilers, having common combustion chambers. The

boiler pressure is ir)r) lbs. per square inch.

The "Barham" and "Bellona" have vertical twin-

screw, triple-expansion engines designed to run at 220

revolutions per minute at full power. The stroke is

two foot three inches and the piston speed 090 feet

per minute. They are fitted with six locomotive

boilers, with wet bottomed fire-lw^xes. The boiler

pressure is 155 lbs. per square inch.

The "Pallas," "Pearl," "Philomel" and "Phoebe"

have vertical three-cylinder, triple-exp»..dion engines,

with twin screws designed to run at 100 revolutions

per minute at full speed. The stroke is two feet nine

inches and the piston speed 880 feet per minute.

They are fitted with four double-ended cylindrical

retium-tube boilers with two furnaces at each end

and a separate combustion chamber to each furnace.

The boiler pressure is 155 ti>8. per square inch.

The torpedo gunboats have vertical twin-screws,

triple-expansion engines. The revolutions per minute

at fiill power vary between 250 and 310; and the

piston speed between 875 and 930 feet per minute.

The boiler pressure varies between 145 and 155 lbs.

per square inch.

All of them have locomotive boilers, with wet-

bottomed fire-boxes, except the "Sharpshooter" which

has Belleville boilers, and the "Speedy" which has the

Thomycroft water-tube boilers.

These vessels are "Rattlesnake," "Grasshopper,"

"Sandfly," "Spider," "Sharpshooter," "Spanker,"

"Boomerang," "Karakatta," "Salamander," "Sea-

gull," "Sheldrake," "Assaye," "Plassy," "Skipjack,"

\t '^r k
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"SpeedweU," "Alann," "Circe," "Gleaner," "Gossa-
mer," "Hebe," "Leda," "Antelope," "Jaseur,"

2^< "Niger," "Onyx," "Renard," "Dryad

"

Halcyon" "Harrier," "Hazard," "Hussar" and
Speedy."

Particulars as to the machinery in the ships of the
American Navy are given in the tables attached to
the chapter entitled Fifteen Years of Progress in the
United States Navy.

Interesting particulars have been collected by Mr.
Maginms m his work, entitled The Atlantic Ferry,
ginng the type of machinery in the Atlantic Liners.
Some of the more remarkable of these are as

follows:

—
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In other chapters particulars have been given of

the Parsons' Turbine Engine. It seems to have before

it a great future.

It is perhaps in relation to the ships which may be

designed to serve the double purpose of mercantile

service and service in war that it is most interesting.

Should it be successful it can be kept below the water-

line and below a deck which is itself below the water-

line. We may soon see Canada possessing first-class

Liners so designed that they may be on the State List

of efficient war cruisers and earning the subsidy

which will be gladly paid because it will lighten the

burden of providing special war cruisers, and will at

the same time enlist the services of all designers and

marine engineers in strengthening the navy ii. this

branch of war service.

I
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CHAPTER Vn.

B0ILEB8.

Up to the early eighties the most economical boiler
for steam pressures of 30 to 40 lbs. per square inch
above the atmc<»phere was one with flat bottom, top,
sides and ends. The strains were principally resisted
by numerous internal straight iron stay rods. As the
demand arose for higher steam pressures the unsuita-
bility of this form had to be recognized. It was not
possible to increase the number of stay rods without
making the inside of the boiler inaccessible and with-
out seriously increasing the weight.
To take steam of 60 lbs. pressure and upwards

cylindrical boilers were introduced. Some of these
had two furnaces and some three.

Then in order to get low boilers of this cylindrical
form they were made double-ended with a central
combustion chamber. The weight of such boilers
including the water in them was about If cwts. per
indicated horse-power. As working pressures of steam
went up to 120 or 150 lbs. per square inch the locomo-
tive type of boiler was introduced with closed stoke-
holds and a forced fan draught.

In all these boilers of various types there were
tubes, through which the heated gas passed, which
increased the heating surface of the boiler, the tubes
giving off heat as they conducted the flame and gas
through the body of the water. These tubes were
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not very effective because the motion of the hot gas
was parallel to the surface of the tubes.

A great change was then made by carrying the

water in the tubes and allowing the hot gases to act

upon the outsides of the tubes. This is the water-

tube boiler.

Patents for this system of boiler, commonly known
as the water-tube system, were taken ont in 1850 for

the Generateurs Belleville.

In 1855 M. Julien Belleville had succeeded in

perfecting a boiler of this type; i. e. a type "ayani
pour seule circulatian dans un ivbe en serpentin, place

audc'tus ou autour du foyer et formant un parcours
ascendanV* He had at any rate so far succeeded that

in 1855 it was fitted in a French ship of war—the
corvette "La Biche" of 200 horse-power. The tubes
employed were welded and not solid-drawn tubes, only
welded tubes being attainable in France at that date.

The "Biche" was furnished with four boilers of

this type, but the tubes gave trouble, opening at the

welds after a certain number of successive dilatations

and contractions, and there were incessant leaks of

tubes. This type was further tried and then definitely

abandoned in 1859. At that date the manufacturers

"latssant de cote le principe de la circulation unique

dont it avail jusque—la poursuivi V apph. ion,

adopta le principe des appareils a circulation ruulti-

ple, qui est aujourd ' hui celui de la plupart des chau-

dieres a tubes d' eau, actuellement en pratique."

Many successive models, differing from each other,

were created in 1862, 1868, 1872, 1876, 1889. The
model of 1889 obtained the grand prix in the Uni-

versal Exhibition in Paris at that date.

M. Julien Belleville claims to be the first to create
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1

and realise in water-tube boilers the essential com-
bination necessary for their proper working.
The successors of M. Julien Belleville designed in

1894 the boilers fitted in H. M. S. "Sharpshooter."
This ship of 746 tons displacement and of 18| knots
speed was fitted with eight Belleville boilers giving a
total power of 3,600 horses. In the meantime the
French Navy put these boilers into the armoured
oruiaers "Latouche-Treville," "Chanzy," and "Ami-
ral Chamer" and a number of similar ships. The
ironclads "Brennus," "Charlemagne," "Saint Louis,"
"Bouvet," "Gaulois," and many large cruisers also

received Belleville boilers. Some large ships of the
Messageries Maritimes were also fitted including the
"Australien," "Polynesien," "Armand," "B6hic,"and
"Ville de k Ciotat." "La Tamise" for the Dieppe
and Newhaven Channel service designed for 21 knots
speed was fitted with Belleville boilers to generate
4,500 horse-power, as were also the large United
States packets "North West" and "North Land" of
7,000 horse-power. The Hussian Imperial Yacht
"Standart" had Belleville boilers for 15,000 horse-
power and the Russian cruiser "Rossiya" for 14,500
horse-power.

In the Royal Navy of Great Britain the boilers were
adopted in the "Powerful" and "Terrible," cruisers,

to generate 25,000 horse-power. Each of these ships

has forty-eight boilers. The large French ironclad

"Brennus" has only 32 and the "Charlemagne,"
"Saint Louis," and "Gaulois" only 20.

The ships in the British Navy fitted and fitting

with this boiler are as follows. The indicated horse-

power of the ship is added. "Aboukir," 21,000;
"Albemarie," 18,000; "Albion," 13,500; "Bac-
chante," 21,000; "Bedford," 22,000; "Berwick,"
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22,000; "BuHark," 16,000; "Canopus," 13,500
"Cornwall," 22,000; "Comwallis," 18,000; "Creasy,'

21,000; "Cumberland," 22,000; "Donegal," 22,000
"Drake," 30,000; "Duncan," 18,000; "Essex," 22,'

000; "Euryalus," 21,000; "Exmouth," 18,000
"Formidable," 15,000; "Glory," 13,500; "Goliath,''

13,500; "Good Hope," 30,000; "Hogue," 21,000
"Implacable," 15,000; "Irresistible," 15,000; "Lon
don," 15,000; "Kent," 22,000; "King Alfred," 30,
000; "Leviathan," 30,000; "Lancaster," 22,000
"Monmouth," 22,000; "Montague," 18,000; "Ocean,'
13,500; "Russell," 18,000; "Sutlej," 21,000
"Venerable," 15,000; "Vengeance," 13,500; "Aa
dromeda," 16,600; "Argonaut," 18,000; "Ariadne,'

18,000; "Amphitrite," 18,000; "Arrogant," 10,000
"Condor," 1,400; "Diadem," 16,500; "Encounter,'

12,500; "Europa," 16,500; "Fantom," 1,400
"Furious," 10,000; "Gladiator," 10,000; "Hermes,'
10,000; "Highflyer," 10,000; "Hyacinth," 10,000
"Mutine," 1,400; "Niobe," 16,500; "Powerful," 25,'

000; "Rinaldo," 1,400; "Rosario," 1,400; "Sharp-
shooter," 3,500; "Shearwater," 1,400; "Spartiate,'

18,000; "Terrible," 25,000; "Vestal," 1,400; "Vin
dictive," 10,000.

While the water-tube boiler was being developed
in France, as narrated, it attracted much attention in

the United States and in 1878 the Messrs. Herreshoff
of Bristol, Rhode Island, had succeeded in making
a successful boiler for small vessels in which they
employed a single coil of wrought iron pipe two inches
in diameter and 300 feet long for a 16 knot torpedo
boat, 60 feet long. Feed water was pumped slowly
through the coil and was converted into steam before
it reached the end of the coil.

A drawing of this boiler is annexed because it is in-
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teresting as having been the first successful water-

tube boUer ever used in the British navy.

In 1878 the British Admiralty ordered the boat

of which particulars are given of Messrs. Herreshoff,

and Mr. John Herreshoff delivered it at Deptford in

January, 1879. The boat did all that was promised

on her trials.

That the boiler required careful watching by skilled

persons was soon proved. The boat was accepted and
removed to Portsmouth with cautions that the con-

tractor, Mr. Geo. Dunell, should be informed when
any trial was to be made. The sailors and engineers

at Portsmouth decided to try the "new fangled thing"

themselves without giving notice: the upper part of

the coil became over-heated, thro\igh defective circu-

lation, and there was a rupture of the tube. Some
vedette boats were subsequently ordered of Mr. Her-
reshoff and gave satisfaction.

In the meantime Mr. Thomycroft and Mr. Yarrow
noted that their performances in the corresponding

60 feet boats built of steel had been excelled in this

roughly built but exceedingly clever and successful

construction of wood and steel. Each of these engi-

neers thereupon designed a water-tube boiler as an

improvement on that of Mr. Herreshoff.

In 1885, the Admiralty ordered of Mr. Thomycroft
a second-class torpedo boat with his new water-tube

boiler to be tried against a similar boat with a loco-

motive boiler.

These were known as second-class torpedo boats 99
and 100. The last named of these had the water-tube

boiler.

The boats were 64 feet long, eight feet broad, and
had a displacement of 13.2 tons. The result was

as follows:
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HMtinff rarfaoe In so. feet
Grata nirface in sq. feet
Working preHure in lbs

ToUl weiffht (dry) tons
Welffbt oi wftter, tons.
Total weight Inoludinff water, tons
Horae-power developed
Speed ol boat in Icnota

Looom. w.-tube
boUar. bolter.

265.5 606
6.94 8.6

130 145
2.88 2.42
,«« .64

3.56 3.06
174 106
16.13 16.81

This English boiler was so successful that Mr. Her*
eshoff had the mortification to receive orders to fit

Thomycroft boilers in boats built by him for the

United States navy. Mr. John Herreshoff is one of

the world's great men and can afford to have a whole-

some check occasionally without the risk of imperil-

ling his fame.

But in the interval between the fitting of this Eng-
lish boiler in 1885 and the fitting of "Sharpshooter"

with the Belleville boiler in 1894-5 the water-tube

boiler question slept in England.

The crisis had, however, come. Engineering of

July 22, 1887, says "The Spanish torpedo boat

'Ariete' with Thorneycroft water-tube boiler achieved

the unprecedented speed of 26 knots on her trial rip.

There is no doubt that this excesnive speed was due
in a large measure to the boiler with which this

vessel was fitted."

But the British Admiralty did not see until later

that a time for definite trials of the water-tube boilers

had arrived and the public was unprepared for the

great plunge into a new system in 1894-5 when the

boilers of the "Terrible" and "Powerful" were fitted

on the Belleville plan.



BOILERS. ISl

Between the dates of the trials of the "Ariete" in
1887 and of the adoption of the Belleville in the
"Sharpshooter" in 1894 the navy might have been
prepared for the change. The change was inevitable
but it was certainly made without reckoning upon the
possible attitude of the working engineers and stokers
in the Navy to a system which enormously increased
their cares and responsibilities.

The British Board of Admiralty was eventually
obliged in deference to public opinion to appoint a
committee to consider certain questions respecting
modern types of boilers for naval purposes. This
committee appointed in September, 1900, were in-

formed that the points on which they should report
were as follows:

"To ascertain practically and experimentally the
relative advantages and disadvantages of the Belle-
ville boiler for naval purposes as compared with the
cylindrical boiler.

"To investigate the causes of the defects which
have occurred in these boilers and in the machinery
of ships fitted with them, and to report how far they
are preventable either by modifications of details or
by difference of treatment, and how far they are in-

herent in the system. The Committee should also re-
port generally on the suitability of the propelling and
auxiliary machinery fitted in recent war vessels and
offer any suggestions for improvement; the effect as
regards weight and space of any alterations proposed
being stated.

To report on the advantages and disadvantages
of the Niclausse and Babcock and WilcOx boilers com-
pared with the Belleville as far as the means at the
disposal of the Committee permit, and also to report
whether any other description of boiler has sufficient
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advantages over the Belleville or the other two type*
above mentioned as a boiler for large cruisers and
battle-ships to make it advisable to fit it in any of Her
Majesty's ships for trial."

In February, 1001, the Committee presented an in-

terim report to the following effect:

—

"The Committee are of opinion that theadvantagcs
of water-tube boilers for naval puriK>8cs are so groat,

chiefly from the military point of view, that, provided
a satisfactory type of water-tube boiler be adopted,
it would be more suitable for use in IDs Majesty's
navy than the cylindrical type of boiler.

"The Committee do not consider that the Belleville

boiler has any such advantage over other types of
water-tube boilers as to lead them to recommend it

as the best adapted to the requirements of His
Majesty's navy.

"The Committee recommend:

—

(a) "As regards ships which are to bo ordered in

the future:—That Belleville boilers be not fitted in

any case.

(b) "As regards ships recently ordered, for which
the work done on the toilers is not too far advanced:—That Belleville boilers be not fitted.

(c) "As regards ships under construction, for
which the work is so far advanced that any alteration

of type of boiler would delay the completion of the
shijis:—That Belleville boilers be retained,

(d) "As regards completed ships:—That Belle-

ville boilers be retained as fitted.

"In addition to the Belleville type of boiler, the
Committee have had under consideration four types of
large straight tube boilers which have been tried in

war vessels and are now being adopted on an extended
scale in foreign navies. These are:

—
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(a) "The Babcock and Wilcox lM)ilor.

(b) "The NiclauH«c l>oiler.

(c) "Tho DUrr Iwiler.

(d) "The Yarrow large tube boiler [(a) and (b)]

have also been tried in our own navy with satia-

factory results and arc now being adopted on a limited

scale.

"If a typo of water-tulw boiler has to bo decided

on at once for use in the navy, the Committee suggest

that some or all of these types Ikj taken.

"Kvidenco has been given before the Committee
to the effect that three most im{)ortant re<iuircment8

from the military point of view are:

—

(a) "Rapidity of raising steam and of increasing

the number of boilers at work.

(b) "Reduction to a minimum of danger to the

ship from damage to boilers from shot and shell.

(c) "Possibility of removing damaged boilers and
replacing them by new boilers in a very short time
and without opening up the decks or removing fixtures

of the hull.

"These requirements are met by the water-tube
boiler in a greater degree than by the cylindrical

boiler, and are considered by the Committee of such
importance as to outweigh the advantages of the
latter type in economy of fuel and cost of up-kcep.
"The Committee consider the following points in

relation to the construction and working of the Belle-

ville boiler to constitute practical objections of a
serious nature:

—

(a) "The circulation of water is defective and un-

certain, because of the resistance offered by the great

length of tube between the feed and steam collectors,

the friction of the junction boxes, and the small holes

in the uipples between the feed collector and the
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generator tubes, which also are liable to be ob-
structed, and may thus become a source of danger.

(b) "The necessity of an automatic feeding ap-
paratus of a delicate and complicated kind.

(c) "The great excess of the pressure required in
the feed pipes and pumps over the boiler pressure.

(d) "The considerable necessary excess of boiler
pressure over the working pressure at the engines.

(e) "The water gauges not indicating with cer-
tainty the amount of water in the boiler. This has
led to serious accidents.

(f) "The quantity of water which the boiler con-
tains at different rates of combustion varying,
although the same level may be shown on the water
gauges,

(g) "The necessity of providing separators with
automatic blow-out valves on the main steam pipes
to provide for water thrown out of the boilers when
speed is suddenly increased.

(h) "The constant trouble and loss of water result-
ing from the nickel sleeve joints connecting the ele-
ments to the feed collectors.

(i) "The liability of the upper generator tubes
to fail by pitting or corrosion, and, in economiser
boilers, the still greater liability of the economiser
tubes to fail from the same cause:

—

(j) "Further: The up-keep of the Belleville boiler
has so far proved to be more costly than that of
cylindrical boilers; in the opinion of the Committee
this excess is likely to increase materially with the
age of the boilers.

(k) "The additional evaporating plant required
with Belleville boilers, and their greater coal con-
sumption on ordinary service as compared with
cylindrical boilers, has hitherto nullified to a great
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extent the saving of weight effected by their adop-

tion, and, in considering the radius of action, it is

doubtful whether any real advantage has been gained.

The Committee are not prepared without further ex-

perience to say to what extent this may not apply

to other types of water-tube boilers."

Six members signed this report. The seventh

member reported further as follows:

"Although the Belleville boiler has certain un-

desirable features, I am satisfied, from considerable

personal experience, and from the evidence of engi-

neer officers who have had charge of boilers of this

type in conamissioned ships, that it is a good steam

generator, which will give satisfactory results when it

is kept in good order and worked with the required

care and skiF

"I am also satisfied, from my inspection of the

boilers of the Messageries ^laritimes Company's S. S,

'Laos,' after the vessel had been employed on regular

mail service between Marseilles and Yokohama for

more than three years without having been once laid

up for repairs, that, with proper precaution, the ex-

cessive corrosive decay of the tubes which has oc-

curred in some instances can be effectually guarded

against.

"Having in view the extent to which Belleville

boilers have already been adopted for His Majesty's

ships, and the fact that there are now three or four

other types of water-tube boilers which promise at

least equally good results, I am of opinion that, pend-

ing the issue of the final report of the Committee,

Belleville boilers should not be included in future de-

signs. At the same time, I see no necessity for de-

laying the progress of ships which have been designed

fit
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for Belleville boilers in order to substitute another
type of boiler."

M. Bertin in his well kno^vn book Chavdieres
Marines (Translation by Leslie S. Robertson. John
Murray, London), says:

—

"That in the French navy it has been found that a
combination of cylindrical and water-tube boilers
works satisfactorily and he foresees the introduction of
watei^tube boilers into the Mercantile Marine in this
manner."
The gain in weight by the several steps is shown

by M. Bertin in his tabular information from which
the following is taken:

Single-Ended Return-Tube Boilers.

Indlokted
home-
power.

6,982.
7,148

.

8,351.
8,332.
8,M8.

"Bretagne")
"Gasoogne" J

"Sfax"
"AmiralBaudin"
••Isly"

Merchant
«hip«.

Total weiirht of
boilers looludins
water. (Ton*.)

1027.
1055.
493.5
821.2
542.8

Double-Ended Boilers.

10,892

.

11,990.

13,324

.

"CAjile "

"Capitaine Prat''".'
" D'Entrecasteaux ".

661.2
628.1
722.6

Locomotive Type.

518 ..

.

1,944 . .

.

1,668 . .

.

Torpedo boats.
"Bombe"
"Achdron"...

12.89
49.07
84.69

Weirht
per horse
power.
(Lbe.)

329.6
330.6
174.C
167.0
151.

137.8
117.8
121.7

65.76
56.57
113.7

if

Ml
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Belleville Type.

isr

Indicated
hOTse-
IMwer.

Total weUrht of
boUera inoluding
water. (Tons.)

Weight
perhorM
power.

8,202.
13,817 .

"Alger"
" Bouvet

"

437.5
580.38

119.5
94.1

D'Allest Type.

9,106.
9,832.

14,803

.

9,376

.

"Jem lapea"
" Chat 3loup-Laubat ". .

.

"Cam t"
"DuC lylor"

402.78
373.28
591.45
378.93

99.1
85.

89.5
90.5

Nidausse Type.

9,438 . .

.

"Friant" 363.19 86.2

Normand Type.

1,176 . .

.

Torpedo boats. 15.21 29.

It is not reasonable to propose that water-tube

boilers should be abandoned because they give trouble.

All boilers give trouble. The original flat boilers

were always a source of trouble from deformation and

leakage. If steam were not got up very slowly in

them, troublesome and often serious leakage followed.

Then, too, like all boilers, they were liable to burst

open and the amount of water suddenly flashed into

steam made a burst a matter of vital consequence to

the ship.

The cylindrical boilers in their turn gave in the
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British navy the most serious trouble through leaky
tubes.

The water-tube boiler has so many advantages in
minimising the consequences of a rupture; in the
rapidity with which i team can be got up, and in light-

ness, that it is sure to nuike its way.

1:



CHAPTER Vin.

GUNS.

The first guns devised for getting a horizontal fire

with shells were made in 1821-2. Before that date

shells or bombs had been thrown from mortars. A
13-inch bomb weighed when empty, 100 lbs. and had

a bursting charge of 6 lbs., 2 ozs. It was fired with

20 lbs. of powder from a mortar weighing five tons.

The mortar rested on a bed of timber weighing an-

other five tons. Mortars were fired at about 45° eleva-

tion, and at a range of 2^ miles they would break

through any roof or any deck. At a range of one

mile, and with an elevation of 42°, the point which

the bomb would strike co\ild be foretold within 150

feet.

In 1824 some guns of 50 cwt. to throw 8-inch shell,

and of 85 cwt. to throw 10-inch shell were tried. Such
shells were soon found to be so destructive, when ex-

ploding between the decks of a ship, that they were

at once provided for ships of war by all the maritime

powers.

After this, Mr. Martin introduced a hollow shot

filled with molten iron. A 10-inch shot contained 40

lbs., and an 8-inch, 25 lbs. of this fiery liquid metal.

Shells fired from a 68-pr. containing 26 lbs. of

molten iron were fired at the "Undaunted" an old 44-

gun frigate. Five were fired at distances between

200 and 350 yards. Kos. 1 and 3 broke up, charred

139
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the deck, and set the lining on fire. No. 2 did not
break but became red hot and set fire to the frames in
which it lodged. Nos. 4 and 5 broke up. Immed-
iately afterwards dense smoke came from the shot
holes, and from the hatchways of the ship. In six
minutes the ship's fire engines were at work but the
men who worked them could not endure the heat and
smoke for five minutes. Fire floats failed to ex-
tinguish the fire and the ship was sunk by firing six .

68-lb. shot between wind and water.
Shells, and shot filled with molten iron, were so

formidable against wooden ships that it was seen to be
necessary to take some means to meet them. Col.
Paixhans had stated years before this that the proper
answer was to make the ship proof against artillery by
an iron cuirass. A French committee was appointed
to consider the proposal. The publication of these
facts led the English government to design some iron
vessels for war service. The French decided not to
do so.

In 1842 experiments were made by the Admiralty
to ascertain whether wrought iron plates of f-inch
thickness riveted together so as to make up a thick-
ness of six inches, were ball proof, experiments
previously made in America, by Mr. Belmeno, having
been reported to be proof against 32-prs. and 8-inch
shell guns.

Admiral Sir Thomas Hastings reported that as the
result of the Admiralty experiments, wrought iron
plates six inches thick made up of sixteen plates three-
eighths of an inch thick and fixed over the planking
of a ship's side, would give no protection at 400 yards
against shot fired with 10 lbs. charges from 8-inch
guns and heavy 32-prs. It may be added, he said,
that supposing that they would, they could not well
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be brought into use, because the weight of the top-

works would be so much increased by the addition of

such iron plates that the velocity of steamers, the

velocity and stability of sailing ships, and the qualities

of each class as sea-boats, would be so materially in-

jured, as to render this measure impracticable.

In 1846, other experiments were made by the Ad-

miralty, with the "Ruby" iron steamboat of 73 tons.

Capt. Chads reported as follows:

—

"The shot going through the exposed or near side

generally makes a clean smooth hole of its own size,

which might be readily stopped; and even where it

strikes a rib it has much the same effect; but on the

opposite side all the mischief occurs; the shot meets

with so little resistance that it must inevitably go

through the vessel, and should it strike on a rib on the

opposite side the effect is terrific, tearing off the iron

sheets to a very considerable extent; and even those

shot that go clean through the fracture, being on the

off side, the rough edges are outside the vessel, pre-

cluding the possibility almost of stopping them.

"As it is most probable steam vessels will engage

directly end-on I have thought it desirable to try

to-day what the effect of shot would be on this vessel

so placed, and it has been such as might be expected,

each shot cutting away the ribs, and tearing the iron

plates away sufficient to sink the vessel in an instant.

"The 10-inch shot for example with 12 lbs. of

powder passed through the bottom plates on one side,

struck a rib on the other side, and made a hole four

feet long, three plates wide."

In 1849, ordinary iron plates were tested against

musketry, canister and grape shot. It was found that

a plate less than f-inch was penetrable by a musket at

40 yards. That a plate less than ^-inch was penetra-
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ble by 82-pr. caniuter at 100 yards: and that finch
plate WM penetrable by 32-pr. grape at 200 yardu.
Also that the rektive resistance of iron and oak plank,
were nearly the same as their specific gravities; viz!
one to eight, finch of iron being equal to one inch of
wood.

The report in this case was against the use of iron
for the bottoms of ships and in favour of its use for
the upper parts.

It said:—1. "Shot of every description in passing
through iron make such large holes that the matOTiiS
IS improper for the bottoms of ships.

2. "Iron and oak of equal weight oflFering equal
resistance to shot, iron for the topsides affords better
protection to the men than oak, as the spKntera from
It are not so destructive.

k ^'
u^r?" *'?^®™? °<* lodgment for shells in passing^ugh the side, if made with single plates, it will

be free from the destructive effects that would occurby a shell exploding in a side of timber."
In 1850, the investigation advanced another staeeby experiments made with two targets each ten feet

square made exactly like the "Simoom" at the wales
as to plates ribs, and security (the plates being fthick); but the mside planking and the occasional fil-hng-m pieces of oak between the ribs were omitted.
These sections were placed 35 feet apart to represent
the two sides of the ship. Between the targets a
screen of 1-mch fir boards was placed to ascertain the
seventy of the splinters, and anothr of extended can-
vas to ascertain their number.
The guns and charges used were such as the

steamers then carried; viz. 32-pr. with 6 to lO-lbs

ii"'^^'A"i^'"^'*
^^"^°*'^ ^^"°^ *°d «>«d shot with

10 and 12-lb9 "barges.
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The report was, "The result of these experiments is

the reverse of those made in the 'Buby* in 1846, a

small slight built iron vessel, when the great damage
was found to be sustained on the shot passing out on
the opposite side of that fired at, making clear round
holes only on the first side. On the present occasion,

the resistance being so much greater, the principal

injury has been to the front side; and the fractures

made are of that description, that two or three shot

and sometimes even a single one striking under the

water-line must endanger the ship. There is also

another most serious evil attending this greater resist-

ance which was not anticipated and which has caused

great surprise. The shot or shell in striking are

shivered into innumerable pieces, passing on as a cloud

of langrage with great velocity, sufficient to pass

through the inch fir boards, the larger piecesgoing 400
or 600 yards, and some through the other target mak-
ing large irregular holes; this would be most destruc-

tive, and I fiimly believe men could not stand behind

it"

These experiments, Capt. Chads considered, proved

that whether iron vessels are of slight or substantial

construction, iron is not a material cdculated for ships

of war.

A final experiment was then made to ascertain

whether by filling in between the iron frames with oak
and working 4-inch oak planking on the inside the

severe splintering would be modified. It was re-

ported that:

1. "The holes made by the shot are not so ir-

regular as on the former occasion but are clear and
open; all parts of the shot passed right through the

iron and the timber and thea spread abroad with con-

aiderable velocity, parts of the iron plates and a few
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very small pieces of shot were sometimes retained in
the timber.

2. "With low charges the shot did not split into
so many pieces as before.

8. "With high charges the splinters from the shot
were as numerous and as severe as before, with the
addition in this, and in the former case, of the evils
that other vessels are subject to, that of the splinters
from the timber.

** From, these circumstances lam confirmed in the
opinion that iron cannot be beneficially employed as
a material for the construction of vessels of war."

This led to the condemnation of a fleet of iron ships,
17 in number, which were either fitted or in course of
preparation as vessels of war. They were:

—

IRON SHIPS IN 1850.

"Simoom"....
"Vulcan"
"Greenock"..
"Megsera".. .

" Birkenhead "

"Trident"....

Guns. Ton.

18 1980
14 1764
10 1418
10 1554
5 1400
6 850

and 11 smaller vessels, carrying guns.
Thus on entering on the Russian war it had been

decided that ships of war must be built of wood,
unprotected by iron, as even six inches of iron placed
on the wood failed to protect it.

The favourite guns were therefore shell grms. The
armament of a three-decker of 121 gims, consisted of
one-half 65-cwt. shell guns, and one-half 32-pr8. with
one 68-pr. pivot gun. The shell guns were placed on
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the lower and middle decks. In a two-decked ship the

lower deck was armed throughout with shell guns, and
the other decks with 32-prB. of from 42 to 58 cwt.

The main deck also was sometimes partially armed
with shell guns.

It was during the Russian war in 1854-5 that Capt.

Cowper Coles mounted a 68-pr. gun upon a raft of

casks. The raft called the "Lady Nancy" was much
approved of by Lord Lyons, and Capt. Coles was sent

home to assist in devising means for mounting and
training heavy gun;^. There was no turntable on this

raft, and no armour. Capt. Coles did not propose a

turntable for a mounting until some years afterwards.

The "Lady Nancy" raft was approved because of
its lowness and smallness of mark, its light draft, its

steady platform and the facility it gave for training

the gun.

The "Monitor" was designed by John Ericsson to

be shot and shell ^..oof, and to obtain this protection

he thought it necessary to make the amount of surface

to be protected a minimum. The only portion of the

ship which should be elevated was the battery. A
round battery, enclosing a gim and slide, was the most
economical arrangement possible, ?.nd this must be
capable of revolving.

The subsequent development of the turret under
the direction of Capt. Coles, and afterwards by the

adoption of hydraulic machinery for controlling it, as

devised by Sir W. Anustrong's firm, was purely
English.

In August, 1861, the Armstrong breech-loading

guns in the navy were the 100-pr., total length 10
feet, and weight ]ust over four tons ; the 40-pr., of the

same length, and a little over one and a half tons;

the 20-pr., 5^ feet long, and a little over half a ton in

10
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weight. Besides these there were 12-pn., and O-prs.
The "Wnrrior" and other ships were armed with

some of these lOO-prs., and with 68-pr8. The pivot
guns were mounted on slides and the broadside guns
on reais;hock carriages with directing bars.

The ammunition applied to the "Warrior" was as
follows:

—

Shells.

FUled.

Empty.

'Common 100 pra.
" 40 "

.

Seffment 100 "
.

•• 40 "
' Common!.. !!!l00 " '.

" -40 '•
.

Segment 100 "
.

" 40 "
.

68prs.

Roanda.

100
80
100
80

....100

.... 80

....100

.... 60

....UO

... .100

....200

...2380

Shells Filled

Shot solid rjo*^"'
( 68 ••

;

Mr. Longridge, in a letter to the Secretary of State
for War written in 1882, summarises the history of the
breech-loading gun up to the dnte of his letter. Mr.
Longridge was a rival inventor, out he was a member
of the Institute of Civil Engineers, and knew hia facts
well.

"After the helter-skelter rush," he says, "into Arm-
strong breech-loaders, which, between 1858 and 1862,
cost the country two and a half millions steriing—not
with the approval of many who had made the subject
their special study, but against their opinions and
remonstrances—it was found as had been predicted,
that these guns, though possessing some excellent
qualities, had—to use Sir J. Adye's words—a trick of
'getting out of order at critical moments, and accidents
occurred to the men that worked them.' 'The officers
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and men loet confidence in these weapons, and were as

anxious to get rid of them as they had been to obtain
them.'

"The anxiety to obtain them is a matter we must
take upon trust; of the anxiety to pr» rid of them there
is no doubt.

"Then came the so called'cari: m "uquirie" ''imited,

however, almost entirely to i'<» .^^<U\.it: < \h wo
rivals, Armstrong and Whit.,; • h u\- h.vj; •->,

t.. "d
and, in my opinion, very '-liLLtrr.'tiv w^:lilK•titl^; 'n

1803, the trials in 1864- >n (i.^, and .0 Vcv. i-

tees appointed from 18''S to l.-7<., r'^.-nlt.'r^' i-' an
unanimous opinion of l.i* fui" C.'Puait'.o tii it a
muzzle-loading system ou^'it lO 1 - ii i/oJiic.-'d. I aus
after many years investigatloni, >i. I uo <;: on iituro

of many millions sterling, we loiiv^ i i it tl. ; wi re all

wrong, and had to begin again. 1
• nil M; , long

period critics were pooh-poohed, outside inventors

were kept at arm's length, and Woolwich and Elswick
reigned supreme.

"But at last, in 1870, all was to be put right, and
for ten years again millions of money were expended
in the new muzzle-loading armament.

"Then again began doubts and fears, to what extent

called forth by those troublesome Germans, with Ilerr

Krupp at their head, I know not; but at length those

doubts and fears have culminated in the new discovery

that we are again all wrong not only that muzzle-
loaders are a mistake for heavy ordnance, and breech-

loaders the thing, but that even the muzzle-loaders,

built at snch enormous cost, were ill-designed and in-

efficient, and that it is possible to make even muzzle-
loaders of the same weight nearly double the power of

those on which we have spent so much time and
money. Thus we are again on the eve of a period of
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reconstruction. We are to have guns of a new type,
and, are told by Sir John Adye, probably new ships
to carry these new guns. The outlook is grave, in all

truth, and it is not at all strange if we feel somewhat
shaky in our faith in these new-type guns and their
makers."

In 1870 various kinds of stud shot were under trial
adapted to the rifling of the muzzle-loading guns and
designed to prevent the rapid erosion of the grooves.

In 1876 the naval ordnance forming the armament
of H. M. Ships consisted mainly of wrought iron
muzzle-loading guns. Of these there were two kinds
of 38 tons, one of 12i-inch and the other of 12-inch,
two kinds of 12-inch guns, one of 35 tons and
another of 25 tons; two kinds of 25 ton guns, one of
12-inch;and one of 11-inch, one of 10-inch (Mark II.);
one of 9-inch (Mark VI.); one of 8-inch (Mark III);
two of 7-inch (Mark in.) and (Mark I.). There
were four kinds of 64-pr8. The highest muzzle velo-
city which had been obtained from any of these was
1,420 feet per second. The most powerful breech-
loading guns in use in the ships was a 4-ton gun, and
the highest velocity obtained from a breech-loading
gun was 1,193 feet per second.

Cast iron smooth bore guns (GS-prs., 8-inch, and
32-pr8.) were still mounted in some ships. There was
also the wrought iron smooth bore 100-pr. of 6J tons
which gave the highest initial velocity of any of these
guns—1,700 feet per second.

The various large guns in course of manufacture for
the navy at the end of 1876 were as follows:

—



GUNS. 149

LARGE NAVAL GUNS AT END OF 1876, ALL MUZZLE-
LOADERS.

•

root-tona per

InobM. Tons. Ft. long.
Lb*,

proleotito.
LtM.

ehATge.
iaohofshou

elreom-
(•ranoe.

17 100 33 2000 341 685
16 80 261 1700 370 548
12* 38 19 800 200 360
12* 38 19 800 130 300
12 35 16 700 110 220

25
18
12

600
400
250

67
60
43

""

In August, 1878, expcriiuents made with some re-

cently manufactured M. L. guns at Elswick showed
that considerably greater effects could be produced
with lighter guns. Sir Wm. Armstrong said they had
a new gun of 8-inch bore weighing 111 tons, and fir-

ing a projectile weighing 180 ttw., with a maximum
charge of 95 lbs.: this would give a velocity of 2,116
feet per second, equal to a penetrative power of 222
foot-tons per inch of shot's circumference, which was
in excess of that produced by the 35-ton gun. A re-

duction of weight from 35 ton*? to 11^ tons has been
obtained without loss in armour-piercing power. The
loss in smashing or breaching power was of course very

great. Sir Wm. Armstrong also said that they had at

Elrwick, nearly ready, a breech-loading gun of equal

power and dimensions. This date, August, 1878,
marks the first step towards realizing the long cher-

ished desire of Sir Houston Stewart to get rid of the

muzzle-loaders. At this date there was at Elswick a
12-inch muzzle-loading gun of 40 tons in progress
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•
;

which was expected to rival the piercing power of the
new 80-ton gun.

It waa seen that aa the perforating power of the
guns and the greater range of the projectiles were
likely to be more highly esteemed in the navy than
smashing power, with lower velocities, it would follow
that the size of future ships in relation to the power
of their armaments, might be greatly reduced, and
that the value of side armour would be lessened. The
possibility of introducing these more powerful muzzle-
oadmg guns into the «Ajax» and "Agamemnon" and
Colossus" and "Edinburgh, " then building, was at

once considered.

An alternative proposal was then made by the
Ordnance Department for a new 10-inch muzzle-load-
ing gun, chambered to give increased velocities. The
gun proposed was 19 feet long, of 20| tons weight
with a charge of 100 to 115 pounds of powder; the
expected gain in power was 33J per cent ^.er the
service gun.

It appears that as early as 1873 experiments had
been made by the Ordnance Department, for chamber-
ing guns to obtain higher velocities, but difficulties
arose and the subject dropped.
The Armstrong proposal was for a 38-ton muzzle-

loading gun with a projectile of 640 lbs, a velocity of
about 2,000 feet per second and with a gain of pene-
trative power upwards of 50 per cent over the short
guns of 38 tons preparing for these ships.

In November, 1878, a model was prepared showing
how these long muzzle-loading gims might be loaded if
employed m turrets of the size of those in the "Ajax."
The great disadvantage would be that, at quarters and
in action, the four loading chambers and the two ports
of each turret must be permanently open, and there-
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fore bubject to the invasion of the sea, if it gets upon
the deck.

In December, 1878, it was decided not to delay the

"Ajax" and "Agamemnon" any longer. The change

to longer guns and breech-loading, or to loading long

muzzle-loaders outside the turret, involved large con-

siderations which could not be disposed of hastily ; and

the long guns were not yet made, and were of course

untried. It was settled that the ships must bo com-
pleted for the 38-ton gun chambered as then arranged.

The hydraulic gear for mounting these guns was then

proceeded witli.

A few months later the work wu"* again suspended

pending the result of enquiry at Malta as to the ex-

plosion of the 38-ton gun of the "Thunderer." In

April, 1879, a committee was appointed to consider

the (juestions then before the Heavy Gun Committee
and the question of breech-loading guns was to be

included.

In August, 1879, the Admiralty approved of long

breech-loading guns mounted in turrets for the "Edin-

burgh," "Colossus," and "Conqueror," with arrange-

ments for opening and closing the breach and for load-

ing, as shown by Sir \Vm. Anustrong in December,

1878, and they so informed the War Office.

At this date the War Office decided to manufacture

a 12-inch rifled breech-loading gun in accordance with

a Woolwich design. In May, 1880, a 43-ton breech-

loading gun was ordered from Sir Wm. Armstrong as

an experiment, to be delivered in ten months. In

August, 1880, the War Office was told that the limit

of length of gun adni'ssable in the "Edinburgh,"

"Colossus," and "Conqueror" was 27f feet, but that

in the "CoUingwood" any reasonable length could be

adopted.

in
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In July, 1880, it was finally decided that the 43-ton
guns of the "CoIomus," "Edinburgh," and "Con-
queror" were to be breech-loading.

In January, 1881, it was proposed to raise the
charge for these guns from 286 lbs. prismatic powder,
to 400 lbs. of slow burning powder. On the 16th
March, 1881, the first 43-ton gun, manufactured at
Woolwich, was tried at Shoebury. On the 18th
Januaiy, 1882, the Elswick 43-ton gun was tried at
Woolwich. On the 17th February, 1882, the d«ign
for 43-ton guns for the "Colossus." "Edinburgh," and
"Conqueror," was approved. The weight of the pro-
jectile was decided upon, 29th September, 1883; and
the weight of the charge on the 15th March, 1884.
The building of these ships had been commenced as

follows:—"Edinburgh," March, 1870; "Conqueror."
April, 1879; "Colossus," June, 1879.

In 1886 Lord Ravensworth asked in Parliament
"for what purpose the 'Colossus' was to be sent to
sea; what trials or tests the 43-ton guns of the 'Colos-
sus' had been subjected to since the bursting of the
'CoUingwood's' 43-ton gun on May 4th, and what
were the orders given to the officer appointed to the
command of the 'Colossus' with regard to the use or
abstention from use of the ship's guns. A very great
deal of interest had attached to the 'Colossus' from
the day when she was first designed. Slie was laid
down exactly seven years ago, and therefore it could
not be said that the Admiralty had show^n any great
precipitancy in sending tlie ship to sea. She was one
of the first ships built with steel-faced armour. She
had two turrets in which she carried four steel breech-
loading guns. She carried also five 6-inch guns, ten
Nordenfelts, and some Gardner guns. Both in her
offensive and defensive aspect she was one of the most
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powerful iron-clads afloat. He wished to draw atten-

tion to the remarkable history of the 43-ton guns

which she carried in her turrets.

"In 1882, the authorities at the Royal Arsenal

recommended the abandonment of wrought iron in

the construction of heavy ordnance for the navy,

and supplied a design for the construction of a steel

breech-loading gun. There were in this country men
who for their long attention to the delicate question

of the right construction of heavy ordnance were

second to none, and these refused to manufacture guns

upon that design. They objected to the construction

of the gun and also to the mode in which it was pro-

posed to manipulate the working of the steel. He
was informed upon indisputable authority that steel

was at its best when it approached nearest to wrought

iron, and that if it departed from the condition of 'low*

steel and was worked up to being 'high' steel it might

be stronger but it was more brittle. For gun manu-

facture the nearer it was kept to those qualities pos-

sessed by wrought iron the better. It was a remarka-

ble circumstance that about the time that doubts arose

both in regard to the design and the material of these

43-ton guns there were five in hand, but the author-

ities were not content with completing these, which,

having regard to the money already spent upon them,

was reasonable enough, but they ordered six others to

be manufactured. These 43-ton guns were originally

designed to carry a charge of 400 lbs. of powder.

This was subsequently reduced to 290 lbs., and even

with this it was found that after 16 rounds they

jammed, and the charge was then reduced to 222

lbs. which was the charge in the gun which

bur-t on board the 'Collingwood.' He should like

to hear from the noble Marquis what trials and what

T
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been submitted to since that

To this the Marquis of Ripon

tests these guns had
lamentable accident"
replied:

—

"In regard to the 48-ton guns he thought it

was desirable that the public should clearly under-
stand the question raised by the bursting of the gun.
It applied only to a particular class of the 43-ton
gun. The 43-ton guns which were now being
manufactured and which would be hereafter delivered
to the navy were of an improved pattern and were not,

as the best authorities believed liable to the objections
urged against this particular class of gun. He should
like to mention also that the 43-ton gun of the 'Colos-

sus,' although of the same description as those of the
'CoUingwood,' had passed through more trials than
those of the 'CoUingwood.* The guns of the 'CoUing-
wood' had only been tried at proof. It was the opinion
of many naval men that in regard to those guns the
particular danger arose especiidly in connection with
the first round of fire after proof. Whether that was
so or not he could not say, but that was the opinion
held. Doubts had been thrown, and reasonably
thrown, upon this particular class of 43-ton gun in

consf quence of what happened the other day on the
'Col igwood.' He and his colleagues immediately
after he accident communicated with the War Office

with the view of seeing whether these guns could not
be replaced. The Admiralty was not responsible for

the construction of these guns: the War Office was
responsible; and it was only fair to the Board of Ad-
miralty who were concerned in this matter that he
should mention the fact. On enquiry he ascertained

that the War Office were making and would soon com-
plete 43-ton gtms for land service, made upon an im-
proved principle and not liable to many of the objec-

& II
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tions which had been urged to the 43-ton guns (Mark
II.). He therefore went to the Secretary of State for

War and asked him to supply those guns for the navy.

Looking at the circumstances of the case his Right

Hon. friend at once agreed to do so. The guns, how-

ever, were made with tnmnions and would require to

be altered. They would bo ready at once, and he was
informed that in three or four months at the outside

the whole of the guns would be placed at the dis-

posal of the navy. Six of these guns would be sup-

plied to the navy. Besides that it was intended to

chaschoop the 1 1 guns referred to by the noble Lord,

and he had already ordered two new guns of the very

latest and best pattern. He had under consideration

whetherthe Admiralty shouldordersomemore of these

guns, although they would not be completed for 12 or

14 months. He hoped in consequence of the arrange-

ment which he had been able to make with the War
Office that the navy would receive six 43-ton guns of

a satisfactory kind within a period of not more than

four months. It was true that in these circumstances,

and looking to the fact that the 'Colossus' was going to

sea for the purpose of thoroughly testing her sea-going

qualities, as a matter of precaution the Admiralty had

directed the captain not to fire these 43-ton guns at

target practice. He hoped that before the cruise was

finbhed those guns would be replaced by the other and

more satisfactory guns to which he had referred."

Some idea may be formed from this brief history

of the difficulties attending the preparation of modem
ships for their gims. The statesman who in 1884

expressed his doubts as to the direction in which

money could be best spent upon the navy showed by

his doubts that he knew more and not less than those

who were provoked by his pnident policy. The bold

I



156 NAVAL DEVELOPMENT.

confession of his doubts marks his honesty and his
courage.

The carriages and mountings are an even more
troublesome item in modem construction. "In 1862,"
Bays Commander Dawson, "wb6n I ceased to be senior
lieutenant of the School of Gunnery at Devonport,
the standard broadside guns were those of 58 cwt. and
65 owt. worked on antiquated track carriages by four-
teen men. Those who have, ifa former days, worked
the oflScer's gun at first quarters in the 'Excellent,'
may remember the ezhanstion incidental to the jerk-
ing action, both on the handspikes and on the tackles,
in dragging the gun round the sweep piece to different
bearings beyond the 'wooding* point. On the 'Cam-
bridge* broadside was a 95-cwt. gun on an equally bar-
barous rear-chock carriage, which 22 stalwart seamen,
urged to their utmost powers, vainly strove to train
with rapidity equal to that of the 65-cwt. guns, and
after breaking most of the gear, the attempt had to
be abandoned. The principal slide gun of that period
was the 68-pounder of 95-cwt., a good shooter, most
unsafely mounted. A single rope on either side, and
a single whip in rear, formed the running-in gear.
The carriage was not tied down to the slide, nor was
the slide tied do\vn to the deck. The compressors
did not control the movements, except when set up for
actual firing. And when the ship was in lively mo-
tion at sea, it was highly dangerous to cast off the
lashings so as to use the gun. For, whilst in the fore
and aft position, the gun might capsize or fetch way,
and in the attempt to nm it in, to shift the pivots or
to load, there was a constant peril that in a quick roll
it might break loose from all control. These slide
guns, therefore, yren seldom used in a sea-way, and
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when they were, it wm no small relief to nU conceroed

when they were again finnly lashed to the decks and

bulwarks. Captain Preedy's evidence, in 1865, as to

similar slides for the Ofton guua on the llector,' is

applicable to both weapons, 'The other day wo had

great difficulty in running the gun in, with 22 men on

the train whips and tackles attached to the carriage,

the ship heeling over 6° ; but the fact of firing the gun,

I have no doubt, woidd have brought it in. Why I

alluded to running in was this, the ports of these iron

ships are low, and if you get a gun out and cannot

get it in again, it would be a serious matter in a sea-

way.' Rear-Admiral O. T. P. Hornby stated, in

1805, that Captain O. O. Willes, having cast loose,

for exercise in a sea-way, a GJ-ton gun so mounted,

the gun was unmanageable, and the men were afraid

to go near it. Any experienced naval artillerist who
will carry his thoughts back seven years, will wonder

at the hardihood of Captain Willes in attempting in a

sea-way, to cast the lashings off the elide guns of that

period. So unsafe were the g\m slides then in use,

that ships so provided were virtually disarmed by a

moderate swell of the sea, as reported by the late Ad-

miral Warden and the captain of the 'Lord Clyde,' so

late as 1866."

Gun mountings have passed through many changes

since that date. Captain Coles, Admiral Robt. Scott,

Mr. Vavasseur, M. Canet, Sir Wm. Armstrong and

Co., Sir Joseph Whitworth & Co., and the Vickere

Firm have all contributed to the final result which is

that every gun is absolutely under control. Even the

110-ton gtm mounted in the "Sans Pareil," and the

new guns of less weight in the barbettes of other shipa,

are worked in a sea-way without any difficulty.

J
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Of the quick-firing guns the 6-inch Admiralty gun
fired ten rounds in 85 seconds. The 8-inch 15j-ton
gun fired four rounils in 22 seconds with ammunition
supplied from magazine.

The 37-m. m. gun fires one pound projectiles at the
rate of 300 per minute.

The 57-m.m. fires G-lb. projectiles at the rate of 28
per minute and is capable of perforating 7.0 ins. of
wrought iron at the muzzle. The 4-inch gun fires

25 n>. projectiles at 15 rounds per minute and has a
parforating power of 14 ins. of wrought iron at the
muzzle. The 8-inch gun fires a 250 lb. projectile

at the rate of five rounds per minute. Its perforating

power is 28^ ins. of wrought iron at the muzzle.
The accompanying paragraph on the gun-power of

cruisers taken from Engineering gives the most
recent views of gunners in England.

"In connection with the launch of the first class

armoured cruiser 'Euryalus' from the Xaval ( 'onstruc-

tion Works of Messrs. Nickers, Sona, and Maxim,
Limited, at Barrow-in-Furness, on Monday last, the

question was raised as to the gun-power of cruisers

generally, a subject which is of primary importance,
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in view especially of the effective equipment of Ru»-

Sinn and French commerce deetroyen, in which, as a

nile, gun-power haa more attention than protection.

The 'Euryalua' and her aister-ahipa mark an important

advance, as compared with the veseels of the 'Diadem'

chwa, because they are not only faster and have an

armoured belt in addition to a protective deck, but

they are fitted with the latest 9.2-inch guns, one each

at bow and stem, in addition to twelve 6-inch quick-

firers divided along the broad8i<le, including four avail-

able for firing ahead in line with the keel and four for

firing astern. The Vicker's mounting of the 9.2-inch

gims is also a special feature, and while hydraulic ap-

pliances have been fitted, the whole mechanism is so

balanced that it can be easily rotated by manual

labour, although it weighs 120 tons, so that in the

event of the fracture of the hydra\dic piping, or any

of the mechanical gear being disabled, the guns can

still be rotated and elevated easily. Thus, in the

convenience of arrangment and in ballistics, a great

improvement has been made upon the 'Diadem,*

which had two 6-inch guns placed side by side forward

and aft, where the one 0.2-inch weapon is now in-

stalled. The time has come when a change has to be

made in the direction of increasing the range and

power of the cruiser's guns. The 9.2-inch weapon of

the Vicker's type, fitted to the 'Hogue' and 'Euryalus,'

has a total muzzle energy of 19,209 ft-tons, while

the 6-inch guns have a muzzle energy of 5,340 ft.-

tons; the British service weapons fitted to the earlier

ships had only an energy of 3,356 ft.-tons. Thus, as

compared with the 6-inch weapons of the 'Diadem,'

the one 9.2-inch gun has an energy six times greater,

and although there were two 6-inch where there is

now only one 9.2-inch, there is great advantage in

! j
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being able to strike such a blow as is possible with
the laiig^^r gun. It is just in this direction that ad-
vance is likely to be made, beccuse a ship likely to

bring into action a few very long-range guns may do
v^ry considerable damage to a commerce-destroyer
eager to escape with her superior speed from a slower
enemy; and thus the time has come when the 7.S-inch
gun must be adopted in addition to the 9.2-inch in
large ships, and as a substitute for 6-inch guns in
smaller ships for use in bow and stem-chasers. This
7.5-inch gun, which has been supplied by the Vickers
Company, and has passed through successful trials in
the service, has a muzzle energy of 11,825 foot-tons,

as compared with the 5,340 foot-tons of their 6-inch
guns, so that with four for bow and stem use, as well
as for firing on the broadside, even a moderate-sized
cruiser would be able to do first-class execution against
a heavily-armed ship, because of the long range of
these 7i-inch guns. As to the rapidity of fire, the
smaller gun discharges eight roimds per minute, and
the larger weapon six rounds per minute, so that from
all points of view the 7.5-inch gun is well worth the
slight addition to weight which its installation would
involve."

I 1



CHAPTER rX.

i

AAMS, TOBPEDOES Ain> TOBFEDO BOATS.

M. DE BLOCK in his address on "War at the Royal
United Service Institution in London on the 1st July,

1901, said that, "Formerly there were no means of

constraint but force; to-day if there existed an arbitral

tribunal whose judgments coxild be carried out by ex-

cluding a recalcitrant from the benefit of the inter-

national conventions war would become impossible.

That was the reason why armaments formed a crime
against humanity. The greatest service, therefore,

that coidd be rendered to humanity was to study pro-

foundly the new conditions of war and the results to

be hoped therefrom. When all were convinced of the

impossibility of deciding international quarrels by
means of war, disarmament would be imposed gradual-

ly by the force of things."

M. de Bloch has become famous by his able advo-

cacy of the position that the perfection of military

weapons has made it impossible to appeal to war on
land as a means of settlement of the grave questions

which have hitherto been so settled. It is understood
that his labours had much to do with the action of the

Czar of Russia in bringing about the Hague Confer-
ence.

Certainly the experiences of war in South Africa go
far to affirm his contentions as to the enormous losses

which great bodies of men massed together may suffer

11 m
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at the hands of small bodies of well armed and mobile

enemies. Whether this will have the effect of dis-

crediting the old modes of massing men for attack and

defence remains to be seen. We are not here con-

cerned with that question but with the bearing of M.
de Bloch's contentions on naval war.

In the formation of war navies it has been held for

many years past by some naval officers and naval

architects that the massing of men and material in

ships and in fleets was impolitic. Many mobile units

with free personal initiative were, it was contended, to

be preferred to a less number of very large ships.

Suppressing the personal initiative of a number of

highly trained officers in ships under the command of

one man who absolutely limited and controlled the

action of the subordinates was held to be unwise. The
further grouping of such large ships in fleets under a

single command was, it was urged,no longer justifiable

seeing how great was the attacking power which might

be used effectually by a few men.

The navy differs from the army in this important

respect that a large naval force once concentrated in

one unit cannot be broken up. The huge ship once

created remains, and if used at all must be used as a

fully manned huge ship. And a fleet once brought

into action under the Vice-Admiral commanding the

fleet cannot be detached from the flag and the ships

made to work on independent lines without confusion

and disaster. And whatever M. de Bloch may say as

to the great power which is now put into the hands of

a few men on the land, applies with much greater

force on the sea.

When it was first proposed to revert to the use of

the ram in naval warfare men objected that it was

an ungallant form of attack: the torpedo was held to
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be a devilish invention, and torpedo inventors and
torpedo boat builders were no better than assassins.

A little reflection will show that this ia not so. M. de

Bloch tells us why it is not The perfection of the

weapon tends to make war impossible. If ships could

be attacked under water as easily as a few Boers with
long range rifles and smokeless powder can attack a

body of soldiers, maritime war could not be waged.

Fleets would disappear and there would remain only

the commando raised for an occasion; and these com-
uiandos would be formed out of the ordinary peaceful

elements of a mercantile marine.

For the present it is much more difficult to assail

big ships at sea by means of small ones than it is to

punish a large land force massed together, by means
of a hastily levied well armed and very mobile non-

military force. But the agents are at work which
will perhaps bring about the gradual approximation of

operations on land and on sea.

The chapter on Mercantile Auxiliaries shows what
has been done to gradually introduce the new ele-

ments into state navies and at the same time to prepare

for the eventual disappearance of the huge fighting

ship, designed only for fighting, and of the fleets com-
posed of many fighting ships worked together.

One of the author's greatest personal efforts was to

endeavour to get the ram recognised, as a proper

weapon of war and to secure itsintroduction into every

ship of war. And he further was instnmiental in the

creation of vessels of small size and of speed superior

to the battle-ships of the time, the sole or principal

weapon in them being the ram. The "Polyphemus,"
one of these, was intended to be a Ham and not a

combined Ram and Torpedo ship. Admiral Sir

Gkorge Sartorius, who greatly interested himself in
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the 'Tolyphemufl," lost his interest in her when it was

decided that she should be armed with Whitehead tor-

pedoes, as well as with the ram and with the means of

defence against boat attack. The introduction of

torpedoes made the ship far more costly than she need

have been and it is possible that the type would have

been continued and improved had the simplicity of

the ram been adhered to.

The submarine attack whether by ram or torpedo

is incomparably more dangerous than the above water

attack. It is so dangerous that it was long thought

to be impossible to save a ship which should be once

fairly struck by ram or by torpedo. But great atten-

tion has been bestowed upon subdivision of the under-

water hulls of ships of war and it has been hoped that

ships might be so designed that could not be fatally

injured by a single blow whether delivered by gun, by

ram, or by torpoio. It was considered that H. M. S.

"Victoria" was so designed. Her consort and almost

sister ship the "Camperdown" struck her fairly with

the ram. The blow was one of those smashing under-

water blows which had been held to be necessarily

fatal. The bulkhead arrangements in the "Victoria"

did not save her because they were rendered in-

operative by open doors in the bulkheads. The report

on the disaster justified the provision made by show-

ing that the ship would not have sunk had the doors

been closed either before or immediately after the

collision.

The first torpedo tried against ships was one towed

astern of the attacking ship. It was known as the

Harvey torpedo and was so worked that when the

ship to be attacked was just being passed by the at-

tacking ship the towed torpedo was partly released so

as to cause the resistance of the water through which
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it was towed to force it out sideways towards the ship

to be attacked. The torpedo thus met the stem or

the bow of the ship and was made to explode on con*

tact. This was succeeded by a much superior weapon

known as tlie Whitehead torpedo. This may be re-

garded as a shell fired from a gun, for such it is. But

it is much more than this. On reaching the water

into which it plunges soon after leaving the gun it

acts as a submarine ship propelled by a marine engine

and a screw propeller. It travels at high speed in the

direction in which it has been dischuged and pre-

sumably straight for the ship which it is to attack. On
striking the ship an apparatus known as the whiskers

fires the explosive charge. If this charge were fired

when the whiskers were in contact with good armour

at or just below the water-line but little damage would

be done. The blow must be struck below the armour,

or not less than, say, six feet under water. There is

equilibrium apparatus in the torpedo which being set

for a given depth under the water first brings the

torpedo up after its dive and then settles it at this

fixed depth so that the torpedo, when once settled,

runs a level course until it meets the soft bottom of

the ship some ten or twelve feet under water.

Every part of the torpedo was exposed to the view

of the gunners when the torpedo was opened except

the levelling apparatus. The balance chamber in

which it operated was sealed and could be inspected

only by certain confidential ofiicers to whom by agree-

ment Mr. Whitehead communicated the secret. They
were pledged by solemn agreement, between Mr.
Whitehead and the contracting government not to

communicate the secret even to the admiral in com-

mand of the fleet. This solemn agreement was en-

tered into by one European government after another

I
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at the time when the contract was made. Long after

eveiy maritime power had purchased the secret these

confidential officers remained the sole possessors of it

The next step was to provide small fast vessels capa-

ble of discharging these missiles under cover of dark-

ness or smoke. It had been taken for granted for

generations that small vessels could not have such

high speeds as were attainable by large ones. The

torpedo boat in the hands of M. Thomycroft dispelled

this illusion. The first torpedo boats designed em-

Joyed a more simple form of torpedo than the White-

lead. The bursting charge was fixed to the end of a

ong manageable spar which was thrust over the bows

of the boat and under the bottom of the ship attacked.

This was known as the spar torpedo. The use of this

torpedo was attended with such risk on the part of the

assailants that it was soon superseded by the boat fitted

with one or more guns or tubes from which the White-

head torpedo might be discharged.

Some of these boats were so small that they could

be hoisted on board a ship and stowed and carried

there until the time came for putting them to use.

These boats weighed about twelve tons and were 60

feet long and had a speed of 16 knots an hour. Larger

and faster boats were then prodi'oed which could not

be hoisted into ships and which attained a speed of

over twenty knots an hour. Eventually a class of

vessel was produced larger and faster than any torpedo

boat, and armed with guns for destroying toi^jedo

boats, as well as with torpedoes for attacking ships.

These are known as Destroyers. Ships have also been

specially designed to form a home or centre ior such

vessels, carrying several torpedo boats on their decks,

and having on board a repairing factory for the vessels

and their machinery.

I i
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There is still another kind of torpedo boat—the sub-

marine boat. Such a boat was built by Mr. J. Scott

Russell on the Thames in 1854 under the authority of

Prince Albert and Lord Palmerston. It was built

secretly, and the fact that it had been built, had been

sent to Portsmouth, and had come up under the

^ jttom of a merchant ship there, much to the surprise

of both parties, was not commonly known until years

afterwarids.

Quite recently this experience was repeated with

one of the most modem of submarine boats. The

officer in conunand had been operating in the harbour

without the knowledge of the officers of the ships of

war lying there. Desiring to ascend he found that

something was wrong and that the more ballast he dis-

charged the more firmly he appeared to be fixed.

Meanwhile the captain of one of the large ships find-

ing something strange and unfamiliar was going on

beneath his ship, telegraphed to ask if the torpedo

boat was out. Learning that she was, he let go his

moorings and shifted his position, thus releasing the

prisoner which speedily jumped up in the water beside

him.
But the submarine boat has come to stay. A nation

like France, threatened with the blockade of her prin-

cipal ports, will strain every nerve to perfect this

under water attack, by which she may at least make

blockading too perilous a business to be lightly under-

taken. That she has had some success may be seen

by the records of the proceedings of these boats.

"Two French squadrons the Mediterranean and

the Northern were operating in the Mediterranean

in Jiily, 1901. During the operations the Gustave

Z6de suddenly turned up in the port of Ajaccio, un-

heralded but safe and sound, and so completely in
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fighting trim, in spite of the long voyage from Toulon,

that she dared even to torpedo the battleBhip Jaur^gui-

berry as the latter was leaving her moorings. The
unexpected arrival of the submarine created consterna-

tion. She had passed nearly the whole day at sea out

of sight of land. She left Toulon in company with

a tug and may for a time have utilized the assistance

this furnished in order to economize her store of elec-

tricity. But she arrived, at all events, quite alone at

Ajaccio with enough electricity at her disposal to

torpedo one of the enemy's vessels. She entered the

bay of Ajaccio completely submei^ed. sighted by none
of the signal-stations, and was thus able to traverse

the entire line of war vessels in the bay." So runs

the report in the London Times.

Thus on the sea we are preparing for some such

surprises as those which befell the British generals

on the land in South Africa.

In addition to mobile torpedoes the ships endeavour-

ing to enter an enemy's port are thretUiened with

stationery torpedoes either discharged on contact or

by means of an electric current directed from the

shore. Such entrances are thickly planted with sub-

merged mines and countermining is one of the

common operations in which seamen are practised.

They carry in light boats a string of mines. They
force or find their way into the mined area and sink

lines of torpedoes to a desired and fixed depth below
the surface. These are then exploded and all mines
lying within range of the explosion will themselves

explode or be disabled, thus leaving a passage up
which the ships may pass.

til si
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The sketches on page 170 show the first arrange-

ment of armour in sea-going ships built of wood.

In contrast with it see the arrangement of armour
in the "Majestic" and "Magnificent" class.

During the period marked by continual increases in

the breaching power of the guns and in the resisting

power of the armour the use of large guns in some few
ships WHS favoured as being the best way to stop the

desire for thicker armour.

In a paper before the Royal United States Service

Institute in about 1882, the author said he did not

believe that increases in the calibre and weight of

guns would tend to thicken armour. The result of

the contest would, he believed, be that armour would
finally disappear as side plating for the hull of the

ship, and that where it must continue to be used for

the protection of the gun and its mounting it would
improve in quality, so as to be impenetrable to shell,

however made. The principal projectile must be

shell, and we shall probably find ourselves, he thought,

with steel defences of excellent quality, but of very

limited extent, over our gun mountings; and the

smallness of their size and their impenetrability to

shell will practically leave them unassailed, while the

upper works of the ship, above the shot-proof deck

are attacked by shell. This is in fact just what has

1«
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happened m may be leen bj loolmg dnmigli ihe d»-

signa for modern shipa given in Braaaey'i Naval

AnnuaU.
One thing remaina to be udd. The effect of

nnKaliiiig blows upon thin armour may turn out to

be very disastrous. The armour ia hard and resists

perforation, as glass will, but it is probably no better

against Mti—hmg blows than the softer armour was.

Twenty years ago it was the known effect of heavy

breaching blows, not of perforation, which occasioned

anxiety. There appears to be no such anxiety now,

but it ia not quite clear why there is not. In the

French ship "Dupuy de Lome" for example, there

is a very large surface of thin shell-resisting armour.

This armour u believed to be proof to spe<^ial high

explosive shell; it nuy be so, and that is a great point

gained. But this large area of thin armour invites

the attack of solid shot, and of projectiles from guns

of much larger calibre than 4-inch, which is the thick-

ness of the side armour.

The example of the French is being widely

followed, and we are seeing once more large areas of

thin armour which must be attacked by smashing

shot or by large shell. It must be expected that when

the high explosive shell is stopped by thin Harveyed

armour an attempt will be made to break into the

shield and its supporting structure by heavier or better

projectiles, and to wreck what cannot be pierced. If

it should be said these shells are now more to be dread-

ed than any wreckage of an armoured side, it appears

to be a fair question whether it would not be better to

limit the destructive area of these exploding shell by

partitions and screens, rather than to put up against

them structures which invite smashing blows and will
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become when smashed, the most terrible of missiles as
they are driven in fragments across the decks.

Since the first armoured ship was launched at Brest
in 1858, it has been held by high authority on both
sides of the Channel that clothing ships with armour
was a vain device, and that the fashion would pass
away; that the resistance of the armour would be over-
mastered by the gun; and that new modes of attack
would be devised against the large portions of the
ships necessarily left unarmoured. But the armour
has held its place, although it has undergone many
changes under the stress of the attack upon it. It
increased in thickness from four inches to as much as
24 inches. It changed its character from forged iron,
to steel-faced iron, and then to forged steel. It sought
to evade direct attack by change of position, and took
to covering the decks instead of the sides. In some
form or other it has held its ground, and every ship of
war has armour. No one builds unarmoured ships for
war service, except where the vessels are too small to
be able to bear even a thin protecting deck. Armour
has come to stay. Armour-plate-making is a firmly
established induFtry. The industry has had its vicis-

situdes, and it is better not to enquire too curiously
as to how many times it has had to change from one
form of costly plant to another.

For a long time shipbuilders and artillerists could
not agree as to the comparative merits of compound
armour (iron at the back and steel at the front) and
armour wholly of moderately carburized steel. They
are all agreed now that it must be wholly of steel,
highly carburized, and hardened on the face. The
Schneider system, making the whole plate of one large
ingot, has prevailed, and the English building-up

ii I
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plan has been beaten out of the field by the aid of

American ingenuity and enterprise.

The improvement in the resisting power of armour

which has been brought about during the last ten

years is stated to be more than 50 per cent. When
wrought iron was in use, before Mons. Schneider gave

us steel plates, 22-inch armour could be perforated

by good 12-inch projectiles; and 19-inch armour by

9.2-inch projectiles. Now, in plates of average thick-

nesses (six inches to 12 inches) the best projectiles re-

quire a diameter at least equal to the tlucfaiess of the

plate which they are required to perforate. Six-inch

plates will resist perforation from a 6-inch projectile

fired at 1,960 feet velocity per second. A plate lOJ

inches thick has resisted well a 9.2-inch projectile with

1,800 feet velocity. This plate had already received

five rounds of 6-inch projectiles with velocities of

about 2,000 feet per second. None of these latter

made more than a splash upon the plate. The pro-

jectiles go to pieces against these new plates. But

the newest guns, with modem powder, are quite capa-

ble of doubling the energy of the projectile, and it

is important to consider whether the projectiles

hitherto produced would be capable of using up this

energy. No doubt increased velocities may secure

perforation, although the punch may go to pieces.

It has been found, for example, that projectiles which

with 2,000 feet velocity did no serious damage to the

plate could be forced through the plate in pieces when

the velocity was raised to 2,400 feet per second.

May it not be that, as against hardened plates, shot

which will pulverize are less suitable for high veloci-

ties than shots made of more ductile material, which

will submit to a moderate flow of the steel during the

instant that perforation is being effected? It appears
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to be useleas to double the energy upon a punch which
goes to pieces with the eneri^y already commonly em-
ployed. Eager seekers after improvements in plates,
in which there is keen rivalry, are likely to overlook
that other department of their works where the pro-
jectile is made. It is to war officers and marine
arsenals rather than to contractors that we must look
for improvements in shot.

Increase in the size of ships of war is largely de-
pendent upon this relative advantage of the armour
over the gun. So long as armour is believed to be
capable of resisting perforation attempts will be made
to cover larger portions of the ships with it, and the
lai^r the ship the more easy it is to cover her sides
with armour impenetrable to the average gun. With
armour in the ascendant ships will grow in size; with
guns in the ascendant numbers of ships rather than
large ships will come into favour. ^

While this advance in the quality of armour has
been in progress other causes have favoured the use
of thin armour. The quick-firing gun has greatly in-
creased the power of an enemy to disable the crew
working in above-water unarmoured places; and the
use of shells charged with melinite, or other high
explosives, has still further increased the power of the
attack on these parts of the ship. We have witnessed
therefore, during the last few years, the growth in the
navies of Europe of opinions unfavourable to large
guns and thick armour. How great this change of
opinion has been may be realized by recalling a few
facts.

Among the officers in the British navy who had
the best opportuntities for studying the question of
armour against guns was Admiral Sir John Hay. He
said in 1873, "If the armour is not impenetrable then
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it is worse than useless." At the same date Yice-

Admiral Touchard, a mo«t distinguished o£Scer in the

French navy, said, "Of what service then is this

cuirass from the moment when it is penetrated? Far

from being a protection it is a danger." In 1876

Admiral Sir Geo. Elliot circulated in Parliament a

pamphlet designed "to stop the useless expenditure by

the Admiralty of vast sums of money on the ships

ordered by them" not because the ships were partially

unarmoured, but because they were armoured at alL

In that pamphlet he declared armournslad ship-

building to be the result of want of foresight, for

which, he was willing to admit, there was some excuse.

But he contended that the evidence of the superiority

of the gun, and the developments of the efficacy of the

ram and the torpedo had deprived us of sufficient

excuse of late years to continue to fight the losing

game of armour against guns.

So late as 1881 the general view as expressed by

the late Signor Brin, the celebrated designer, and

more recently the Italian Minister of Marine was as

follows: "It is not then the size of an iron-clad which

makes her formidable: it is not by the number of her

guns that we must reckon the power of a man-of-war,

but rather by the weight of the projectile she can

fire at each shot from each gun."

We know how unfashionable these views are now.

"We have naval officers in England whose whole

thought seems riveted upon the quick-firing gun. But

it needs to be remembered that the quick-firing gun is

either not under the cover of armour at all, or it is in-

completely covered by very thin armour, and it may
be silenced by corresponding fire from the adversary.

The same may be said, generally, of the high-explosive

shell guns.
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As against the efficient heavj aimonr-piercing pro*
jectile there is no defence, except thick aimonr; and
a single perforation of this armour will prod'ice the
disastrous wreck with which some of us were so
familiar at Gavre, Spezia, and Shoeburjness. And
behind this armour lie the vitals of the ship which
a flying fragment of plate may instantly disable.

It is the fashion to say that the rapidity of the
blows and the volume of the fire which can be de-
livered in a given time are the important factors in
each ship. This might be so in duels, and in fleets
composed only of ships designed for duelling, with
nearly equal speeds, armour, and armament; but if one
fleet should have guns in some of its ships capable
of perforating the thickest armour of the adversary,
and the adversary should have no such guns, it would
take much hard fighting on the part of the latter
to redress the inequality. These questions are pushed
out of sight while the armour-piercing projectile re-
mains shorn of its power of mastery. Bestore it to
its proper position &n(* we shall learn once more that
while the ram and the torpedo may be avoided or
mastered, the gun cannot be, and that destruction is

borne, inevitably, upon the wings of the well-directed
shot. The result would be the immediate return to
smaller ships and smaller crews.
What is most important in the progress which has

been made in guns is set forth in the last volume of
Brassey*- T^aval Annual where the effects of the fire
of hi^ V osive shell upon H. M. S. "Belleisle'
shown.

The conclusion reached by Lord Brassey
follows:

—

"The 'Belleisle* experiments demonstrated most
forcibly that armour gives most efficient protection

are

IS as
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against shell-fire, and that the unannoured parts of a
ship are hopelessly untenable under the fire of a num-
ber of quick-firing guns."

There were no quick-firing guns in th'^ Russian
batteries in 1854-5, but there were powerful shell

guns. The British naval officers came home with this

one demand, "For God's sake keep out the shells."

During the last half century we have devoted our-
selves to the task first of keeping out the shells from
every part of the ship, then of saving ourselves from
the worse evil of having our armour driven into our
faces by armouivpiercing projectiles. This we did by
thickening armour in the more important places and
leaving the less important unarmoured. Armour-
piercing projectiles have now given place to quick-
firing shells and the cry is once more, "Keep out the
shells." Thin armour is again being spread out on the
ships' sides as it was forty years ago. The gun will
increase in penetrative and smashing power to meet it

and we are apparently to go a second time over the
old road.

12
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CHAPTER XI.

THS UEBOAimLE ICAKINE AND STEAM SPEEDS AT SEA.

The most striking way in which progress may be
seen is not by setting forth the numbers of ships pro-

duced in successive eras although that would show
rapidity of development in steadily increasing pro-

gression but rather by observing the progress in type
in ships upon a certain principal route.

Mi. Arthur Maginnis in his recent book, The
AttarUie Ferry, its Ships, Men and Working (Whit-
taker & Co., London and New York, 1900), has done
this very admirably.

His interesting table of Atlantic records and events
shows us that the first steamer crossed the Atlantic in
1819. This was the "Savannah," built in New York.
She left New York for Liverpool on Monday, 24th
May, 1819. She arrived at the mouth of the Mersey
on Sunday, 20th Jime, 1819, a passage of four weeks.
The paddle wheels were made to turn in easily,

there were no paddle boxes and the paddles could be
secired on board in the space of twenty minutes and
the ship was then propelled by her sails. The actual
continuous working of the engines was only a little

over three complete days out of the twenty-nine and
a half days of the voyage. The reason for using the
machinery so little was that the vessel had only 75
tons of coal on board for the voyage. The machmery
was taken out in the following year and the vessel
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was employed as a sailing ship until she was wrecked
in 1822. It is estimated that her total weight or
displacement was 1,850 tons and the indicated horse
power of her engines about 90: her speed was about
six knots and the expenditure of coal per hour a little

over one-third of a ton.

The first passenger steamer crossed the Atlantic in
1838. She was the **Royal William" of the City of
Dublin, Steampacket Co., despatched from Liverpool
by the Trans-Atlantic Steamship Co. to New York.
She attained a speed of about eight knots an hour.
Her dimensions were 145 feet in length and 27 feet in
breadth.

The first ship of the Cunard Line to cross was the
"Britannia" in 1840. Mr. Cunard afterwards Sir
Samuel Cunard came from Canada to England in
1839 and with Mr. George Bums of Glasgow and Mr.
David Maclvor of Liverpool, arranged to run a trans-
atlantic line of mail steam-ships from Liverpool to
Halifax and Boston, fortnightly in summer, and
monthly in winter. The British government subsi-
dised this line with £81,000 per annum. She made
the passage in 15 days. In 1844 this ship was frozen
in by thick ice in Boston Harbour. The Boston peo-
ple in order to free the mail packet cut a canal
through the ice to the open sea seven miles long and
100 feet wide. She was released two days after her
time for sailing. The British postal authorities
offered to defray the expense of this uniisual feature
of navigation but the citizens of Boston declined to
be reimbursed. It was agreed at the time that New
York should have been the port for the mailpackets
as the sea there ne/er freezes.

This ship was 207 feet long and 34^ feet broad.
This steamer with her sisters the "Arcadia," "Co-
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lumbia" and "Caledonia" was built of wood at Port
Glasgow by Robert Duncan & Co. The paddle en-
gines by which they were driven were built by Robert
Napier.

In connection with this venture we come upon a
cluster of great names, the names of men who will

always be famous for their work in naval development
during the nineteenth century.

Then follows the Collins lane (an American Line,
New York to Liverpool), (1850); the Inman Line
(1860); the Alhm Line (1854); the Anchor Line
(1856); the National Line (1863); the Guion Line
(1866); the White Star Line (1871); the American
Line (1873). The first vessel of the Allan Line was
the "Canadian" an iron screw propelled vessel, 278
feet long and 34 feet broad.

The first iron steamer which crossed the Atlantic
was screw-propelled—the "Great Britain" which made
her first passage in 1845. She was 274 feet long and
48^ feet broad.

The engines of this ship were of 1500 L H. P. The
furnaces burned 65 tons of fuel per day. She had six

masts, the second one from forward was the only one
which was square rigged. She was built at Bristol in

1843 but was detained in dock for nearly 18 months
waiting for the widening of the entrance to allow her
to pass out. After making passages from Liverpool

to New York in 1845-46 she was stranded on the coast

of Ireland for an entire winter. From 1853 to 1874
she worked on the Liverpool and Australian trade as a
four-masted ship square rigged on two masts. In
1882 she was changed into a full rigged sailing vessel.

It is impossible to speak of this ship without recalling

the name of the Engineer Brunei, who undertook the
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construction of an Atlantic Liner in iron in 1845
and arranged that she should be screw-propelled.

The "Great Britain" was not a record breaker as to

speed as the "Great Western" built at Bristol from
Brunei's earlier designs was. This ship (the "Great
Western"), built at Bristol by Patterson, in 1837,
made the passage between Bristol and New York in

fourteen days one day of which was lost by a stoppage
at sea. The distance on the homeward passage was
about 3,190 knots. Taking thirteen days for the pas-

sage this gives ten knots for an average. The ship
must be credited with another knot or say eleven knots
for a measured mile speed. This was a remarkable
performance; for the highest speeds obtained by the
mail steamers in the Dover and Calais passage in 1840
was only ten knots. This vessel is marked as a record
breaker in speed in the diagram showing "The Vic-
torian Expansion in Steam Speeds at Sea." The man
who conceived the fast wooden paddle steamer the
"Great Western," the strong iron "Great Britain,"
screw-propelled, for the Atlantic passage and after-

wards the "Great Eastern," full of new and excellent
structural devices, was indeed a great man.

Mr. Maginnis has prepared in tabular form a valu-
able mass of information concerning the advance
made in Atlantic Navigation between 1840 and 1899.
The dates of typical ships in this period are as

follows: 1840, "Britannia;" 1843, "Great Britain;"

1850, "Arctic;" 1855, 'Tersia;" 1858, "Great East-
em;" 1864, "Scotia;" 1869, "City of Brussels;" 1871,
"Oceanic;" 1874, "Britannic;" 1875, "City of
Berlin;" 1881, "City of Rome;" 1882, "Aurania;"
1883, "Oregon;" 1884, "America;" 1885, "Etruila;"
1889, "City of Paris;" 1890, "Teutonic;" 1893,

1 S-.
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"Campwua;" 1897, "Kaiser WUhelm;" 1899,
"OceMiic."

The lengths of the steamers steadily increase. The
"Britannia" commences with 230 feet over all and
the "Oceanic" closes with 704 feet. The "Great
Eastern" breaks the continuity of progress in length.

The first steel ship, the "Aurania," was also shorter

then the iron ships "City of Berlin" and "City of
Rome."
When steel was once taken up the advantages over

iron were seen to be so great that all the succeeding
ships except the "Oregon" were built of steel. The
last of the wooden ships in this list was the "Arctic,"
in 1850. The last of the iron ships was the "Oregon,"
1883. The last of the paddle ships in this list was
the "Scotia," in 1864. The last of the single^rew
steamers was the "Etruria," in 1885.
The indicated power of the propelling machinery

was in the "Savannah'' 90 horse-power; in the "Bri-
tannia," 740; in the "Oceanic," 29,000; and in the
"Deutschland," 36,000.

The speed of the "Britannia" in 1840 was eight
knots per hour, that of the "Eaiser Wilhelm der
Oroese" has reached an average of over 22^ knots per
hour on the passage. The "Britannia" burned 38
tons of coal in 24 hours, the "Kaiser Wilhelm der
Grosse" bums considerably over 600 tons in 24 hours.
The first cost of one of these liners is now about

three-quarters of a million sterling and we are told
that the sum of £30,000 has to be realized on each
trip before any profit is made by the owners.

This vast development comes within the century.
Robert Fulton's steamer the "Clermont" first ran on
the Hudson in 1807. Bell's "Comet" which was only
24 feet long was the first steamer on the Clyde and

I
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she wu the beginning of steam navigation. She waa
only of five horse-power and she could onlj run at the

rate of five knots an hour in slack water. The Ho-
boken Steamer 'Thoeniz" was built by Robert L.

Stevens in 1808 and she was the first to face the open
sea. The first to cross the Atlantic was, as already

said, the ''Savannah" built by Fickett and Crocker of

New York in 1819.

In the near future we may see a remarkable advance

made on the lines proposed by the Hon. C. A. Parsons.

The latest step taken by him is announced in

Engineering as follows:

—

"Parson's steam turbine has long been recognised as

an economical means of driving electric generating

machines, and it has proved most satisfactory in the

working of the propellers of torpedo-boat destroyers,

adding greatly to their speed; but merch /hip

owners have, as is usual, looked to others to uark

on the initiation of the system for driving orcunaiy

steamers. Under these circumstances, Messrs. Denny,
of Dumbarton, who have ever been to the front in

scientific shipbuilding work, joined with the Parsons

Company, securing at the same time the co-operation

of Captain John Williamson, long associated with the

Clyde tourist traffic, and these three found the capital

for the construction of the first steam turbine-driven

merchant steamer, which has just been launched from
Messrs. Denny's yard. Messrs. Denny have adopted

a form and size of hull so as to get comparative results

between two steamers, whose only difference is that

one is paddle-driven, the other has propellers operated

by turbines. The paddle steamer is the 'Duchess of

Hamilton,' one of the most successful of the Clyde

estuaiy steamers, and she steams 18 knots: the new
ahip named the 'King Edward'is to get 20 knots by
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reMon partly of the lev weifrht of machinery. The
veaael is 260 feet long iKttwcen perpendiculan, 80
feet breadth moulded, and the depth to promenade
deck ia 17 feet 9 inchea. She has three declci—lower,
main, and promenade, the latter extending right fore
and aft A double-ended cylindrical boiler haa been
adopted for Bteam generation, and owing to the limited
depth of a ship a separate vptake and funnel has been
provided for each end. There are three steam turbines
and three shafts, the high-pressure turbine driving
the central shaft and the two low-preasure turbines
those on either side. The centre shaft has one pro-
peller, and the two side shafts two propellers each,
so that there are five propellers in all."

The progress of the century may be set forth strik-

ingly in relation simply to speed in steamships at sea.

The author recently prepared for the Greenock Philo-
sophical Society in the shape of a James Watt Anni-
versary Lecture some groups of interesting particulars
on these lines. The author said to his Greenock
audience:

—

"In Westminister Abbey, in the little chapel of St.

Paul, attention is arrestedby Chantrey's famous statue
of James Watt.

"It stands beneath the banners of foigotten nobles
and knights, within arm's length of four famous
tombs, over which it is uplifted. On one side is the
beaut^ul tomb of the Daubenys, who died, husband
and wife, near four hundred years ago. On the other
is the tomb of Frances Sidney, Countess of Sussex,
who was the pious founder of Sidney Sussex College,
Cambridge. Immediately in front rests the body of
Lord Keeper Bromloy, who presided at the trial of
Queen Mary Stuart, and died two months after her
execution. Behind it is the monument erected in
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memoty of Lord Bourchier, who wu made standard'
bearer to King Henrj V. for hu exploits at Aginootirt
"The 'Deanery Guide' to the Abbey saya that

Chantrey's statue was just able to force its way
through the doors, but the vaulting gave way beneath
the weight, disclosing rows upon rows of gilded
coffins. The good Dean who tells us this appears to
doubt the wisdom of placing such an imposing statue
in the narrow precincts of the Chapel of Henry VII.

^
"But James Watt loomed large upon the ima^na-

tion of his countrymen when he died, eighty yearn ago,
and has continued to do so ever nince. *He enlarged
the resources of his country,* says the inscription upon
the pede^tf r,f the statue, 'and increased the power
of man; the onument was raised, not to perpetuate a
name whicu must endure while thj peaceful arts
flourish, but to show that mankinu ha\e learned to
honour those who best deserve their gratitude.' So
wrote Henry Brougham, with the full concurrence of
the king, his ministers, and his people, in remem-
brance of the deeds of the citizen of Greenock whom
we are assembled to-day to honour once more in his
native town. That you do bo continue to assemble is

an even more remarkable testimony to his fame than
is th<? colossal monument in the great Abbey.

"It is my desire, in responding to the gracious in-
vitation of your Society to me to give this address, to
follow your example by calling attention to what has
been done in recent years by fellow countrymen of
ours, and by men of other lands whom we equally
honour, in 'increasing the power of man,' and enlarg-
ing his resources by the aid of the steam engine in
ships, and especially in increasing spoed at sea.

"On steam navigation generally, I would call your
attention to its enormous expansion within quite re-
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cent years. On the 2l8t January, 1867, my friend,

Mr. tfohn Scott Bussell, gave the Watt Lecture here

on the application of the inventions of Watt to mod-
em steam navigation. Since that date the steam ton-

nage of the mercantile shipping of Great Britain has

miUtiplied more than sixfold.

"In the Boyal Navy there has been a sixfold in-

crease in these thirty-two years. The effective horse-

power' of the steam ships in the Hoyal Navy was, in

1867, half a million. To-day it is, according to the

£ngineer-in-Chief, about three millions. If my old

friend, Scott Russell, could be awakened from his

dreamless sleep on that lofty hillside overlooking the

English Channel at Ventnor, and could be told of this

immense advance, I think that even he would find his

most sanguine anticipations as to the future of steam
navigation overpassed. If we ask the experts concern-

ing the advances that have been made in engine con-

struction during these thirty-two years, they will tell

us that the pressures of the steam generated in the

boilers have gone up in the largest sUps from 30 lbs.

per square inch to nearly 300 lbs. per square inch, that

piston speeds have increased from 500 feet per minute
to 900 feet per minute, and that the revolutions of the

screw-propeller have risen in very large ships from 75
per minute to 120 per minute and in smaller vessels

to 400 per minute. Mr. Scott Russell had considerable

influence in settling the elements of the design of the

steam frigate 'Warrior,' which is still upon the active

list of the navy. We have recently been told by the

Engineer-in-rhief of the navy that the steam mach-
inery of the torpedo destroyers gives the same horse-

power as the ^Warrior's' engines give, with one-seventh

of their weight, and one-half the consumption of fuel.

"At the date of Mr. Scott Russell's lecture the
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crack Cunarder was the 'Russia.' Her horse-power
was 3,100, with a coal consumption of 3.1 lbs. for each
horse-power per hour. To-day the crack Cunarders are
t^e grand ships built on the Clyde, with engines de-
veloping nine times as much power, and with a coal
consumption per unit of power only two-thirds of that
in the 'Russia.'

"But to go back to earlier history, we may ask our-
selves what were the speeds at sea which marked the
supreme attainment, before the Greenock man took
the matter in hand, and for many years afterwards?
It is difficult to get precise information as to the high-
est speeds which were attainable under sail, because
measured mile processes, had they existed, are not
applicable, and also because lengths of passage on
which we have to estimate the speed give averages
which must have been considerably below the actual
speeds through the water during exceptionally favour-
able runs. And it is these exceptional speeds which
we need in comparing large and small ships for com-
merce and for war.

"I have been favoured with the opinion of the most
experienced seaman of the old school still living among
us. Captain Henry Moriarty, C. B., and he tells me as
follows:—'Sail,* he says, 'would certainly beat the oars
in boats, but I greatly doubt a speed of 13 knots, or
anything like it, ever being attained by boats before
the mighty power of steam was applied to them. The
quickest run of which I ever remember to have heard,
in the case of a ship, was from St. John's, Newfound-
land, to Liverpool in about 1832. The vessel sailed
on Sunday morning and the master dined with the
Mayor of Liverpool on the following Sunday as an
honour earned by his extraordinary passage. The dis-

tance from St. John's, Newfoundland, to Liverpool
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is about 1,974 miles from point to point, not allowing
for a few miles tip the river—on the other hand the
ship may have been a fe^ hours over the seven days.
This gives an average of llf knots »n hour. Captain
Moriarty thinks 14 knots may have been a little

exceeded in the best parts of the passage. Sir William
White says that there are several cases on record
in which sailing yachts have attained speeds of
13 or 14 knots an hour. H. M. S. 'Inconstant' has
made runs, he tells us, of 13i to 14^ knots per hour
under sail alone.

"These speeds may in exceptional cases of racing
yachts have been somewhat exceeded, but we cannot
set the speed at which any service can have been per-
formed for communication or for commerce at sea,
before the advent of steam, at over 14 knots an hour.
"On the war side we must set the standard of attain-

ment considerably lower. Sail was mainly useful in
war in bringing ships within fighting range. When
the vessels were once engaged the ^s were simply
an encumbrance and a penl. Only where forces were
unequal and attempts had to be made to evade or to
force a fight could advantage in sailing power become
important and decisive. Passages were made by fight-
ing ships under sail as good as any that were made by
the fastest ships carrying mails—in fact, the 'Mails'
were fighting ships. But in the actual fighting opera-
tions after the positions had been taken speed did not
count. The only speeds which could be safely
reckoned on in combats were such as were obtained
by war galleys. We know that the galley of the
Northmen was an exceedingly well-formed and well-
proportioned boat. There is an almost complete actual
Viking galley in existence. It is probably a true
representative of the boats which carried KoUo and







MERCANTILB MARINE AND STEAM SPEEDS. Ig9

his Northmen to Nonnandy. She is 80 feet long and
16| feet wide. With a complement of one hundred
men her total weight or displacement would have
been about 28^ tons. It is impossible to conceive that
such boats, or any boats propeHed by oars, could have
surpassed in speed the Oxford and Cambridge racing
boats which compete annually on the Thames. These
boats are from 60 to 63 feet long, and they go over the
course at the rate of 11^ or 12 statute miles an hour,
or 10 knots an hour. We must accept this speed as
the highest ever under command as an element in
actual fighting at sea before the advent of steam.

"If you will turn to the diagram (Victorian expan-
sion) which has been prepared to show the way in
which speeds increased during the reign of Queen
Victoria you will see how wonderful the expansion
has been. At the commencement of the reign no
passages at speeds exceeding 14 knots could be made,
however urgent the circumstances. The Queen lived
to see with her own eyes a steam vessel running at 34
knots an hour. This speed has been obtained in a
vessel designed for war service, and the Queen thus
found herself in the remarkable position that whereas
all previous maritime communities had found their
fighting speeds limited to ten knots an hour, her own
people have given her the power of sending her sailors
into close action at speeds more than three times as
great, and they have accomplished this within sixty
years. A Scotsman laid the foundation, an English-
man made the three greatest steps in it, and an Irish-
man has made the last.

"The diagram is arranged to show a scale of years
commencing with the first push out under steam in ex-
cess of the immemorial speeds and coming up to date.
On a certain scale a line is drawn representin"' a die-



190 NAVAL DBVBLOPIIBNT.

n

iii

tanoe from the centre line of a sixtieth part of ten
knots. On the mercantile side of the diagram there
ia another line showing fourteen knots. On this same
scale the lengths of the ships are drawn, and the space
passed over in a given time represents the number of
her own lengths which each ship would pass over in

that time. The time represented is one minute. The
ships at the bottom of the diagram on the right would
have passed over about six times their own length in

one minute when traveling at 14 knots an hour, and
the diagram is made to show this. This is what I have
called the supreme power under sail.

"At the date 1837 the 'Great Western* is shown—
Bnmel's great venture in Atlantic steam navigation.

The point she would reach at her best speed in smooth
water is put at eleven knots. This was a remarkable
performance, for the highest speeds obtained by the
mail steamers on the Dover and Calais passage in 1840
was only ten knots. The next above the 'Great West-
em' is a remarkably fast vessel of the time—the
'Banshee.' She had a displacement not exceeding 280
tons, and as the areas of the blocks are in proportion

to the displacements or weights of the ship, she is

represented by a thin line. She is said to have
reached a speed of 13^ knots in 1848. In 1859 we
get a Royal West India Mail steamer, built by Robert
Napier, with a record of 14 knots. Almost immedi-
ately after came the Irish mail boats, with the very
high speed of 17} knots in smooth water. The fastest

Cunarder of 1865, the 'Java,* ia credited by the
Cunard Co. with only 14 knots, but here again some-
thing must be added to the sea speeds in order to

compare with the ships of war on the other side of the
diagram, where measured mile speeds are taken. I

have therefore shown the measured mile speed of he

r{ I
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'Java' as 15 knots. Then follows the *Britannic,'

designed and built at Belfast for the White Star Line;
and then the 'Umbria' and the 'Lucania,' built on the
Clyde. This latter ship reaches what I should regard
as a measured mile speed of 23^ knots. She has
actually run, according to the Times ocean records,
562 knots in 24 hours, which is 23.4 knots. The
'Lucania' is 610 feet long. The new 'Oceanic,' build-
ing at Belfast for the White Star Line, is to be 704
feet long, and, as I am very glad to see, 68 feet wide.
She is nearly five times as large as her predecessor, the
'Oceanic' of 1870.

"These passages have, according to the Times,
shown the highest average of speed on theAtlantic run
during 1898, to have been:—'Lucania,' 21.99 knots;
'Umbria,' 18.59 knots; 'Campania,' 20.96 knots; 'Ma-
jestic,' 19.37 knots; 'Etruria,' 19.13 knots; 'Teutonic,'
19.6 knots.

"The fighting ships on the war side are placed in the
positions they would occupy at the end of one minute
had they started with their stems at the middle line.

The battle ships of the early part of the Queen's reign
are shown at a speed of ten knots an hour, which is

certainly in excess of any speed they could have com-
manded, but it represents, as has been said, a speed
which might rossibly have been obtained for war
purposes under very favourable circumstances by
boats propelled by oars. It is not until 1850 that the
steam line-of-battle ship makes its appearance with a
speed of 11J knots. In 1861 the armoured ship
'Warrior' appears with 14 knots. In 1868 the
armoured 'Hercules,' with 14^ : nots, and with her the
corresponding cruiser 'Inconstant,' with 16^ knots.

Then follow, in 1857, the twin-screw armoured ship
'Alexandra,' of 15 knots, and the corresponding twin-
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screw cruiaer 'Iris,* of 18 knots. In 1884 we have the
twin-screw armoured ship 'Howe,* of 16f knots, and
the corresponding armoured cruiser "Undaunted,* of
18 knots. At the top of the list of increasing speeds
appear the ships of the 'Goliath' class of 1897 of 18J
knots, and the corresponding cruiser class, 'Powerful'
and 'Terrible'—22 knots.

"Among the ships of commerce the progress has
been steady. It has been effected by improvements
in material, in propellers, in speed of machinery, and
by greater lengths of ships, following the lead of the
White Star liners.

"On the side of the ships of war it was not until
1875 or '76 that the desire arose to have higher speeds
than those with which the navy was familiar for
fighting purposes. It was ten years later still that sail

power was finally abandoned, and the attainment of
high speeds under steam became possible. In all the
ships shown, up to and including the 'Alexandra,* large
sail power was an important feature, first perhaps as
a training factor, then as a means of reducing coal
consumption, and lastly, as a stand-by in the event of
a break down in machinery, or of having empty
bunkers.

"If I were asked who set the fashion for higher
speeds in vessels of war, a fashion to which so much
is now sacrificed, I should say that the Armstrong firm
originated it in ships built for weak foreign navies to
whom speed would be of great importance. Before this

date British Naval oflScers appear to have said that
speeds of fourteen knots could be approached under
sail. That, therefore, ofiicers in command of steam
ships with auxiliary sail power would use sail often,

whereas, if higher steam speeds were given in cruising

vessels, sail would fall into disuse, as it had already

>;|r
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done in the French n«vy. They were already building
long and narrow steamers of superior speeds under
steam, but with no sail power, while in Great Britain
we were building short, protected, well-armed ships,
with considerable sail power, but not fast as steam
ships. The 'Calliope' is a ship of this latter type with
large sail power, but, as we know, with sufficient steam
power to enable Captain Kane to steam out to sea in
tue teeth of the gale at Samoa.

"It was in 1880 that Mr. George Rendel designed
for the Armstrong firm some vessels of war, for China,
210 feet long, and of 16 knots speed. Into these he
put heavy guns and a large amount of protection by
skilful devices which enabled him to avoid the use of
armour on the sides of the ship. These he followed
up, in 1882, by the design of the 'Esmeralda,' of 18^
knota. She was 270 feet long. These vessels, and
particularly the 'Esmeralda,' did two notable things.
They made the fortune of the Armstrong firm; for the
'Esmeralda' type, sometimes with a narrow strip of
side armour, but more often with none, is now in high
favor in all navies. Secondly, they have led to
increase in speed in all ships of war, and to the
abandonment of sail power. Steam has been spoiling
the sailor in merchant ships for many years, let us see
to it or it will do the same in ships of war.

^
"Thecruising shipofwarhasnow renchedthe dimen-

sions and nearly the speed of the most powerful At-
lantic mail steamers. This, in my jud^nent, is greatly
to be resretted. I think it would not Lave happened if
the mae ^linery in the mail steamers had been reasona-
bly protected against gun fire. The splendid Re-
served Cruisers, like the 'Teutonic' and the 'Cunard-
ers,' and the rest, are now armed, protected by speed,
some of them by twin screws and by good bulk-
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heads. But their ea|^et still stand high above the

sea level. Herein lies their remaining weakness for

actnal fighting if the duty of protecting commerce

i^afnst fast hostile cndsers should be entrusted to

them. While we have to note that the ship of war

has already reached the top speeds of to-day, we must

note also that on a somewhat diF' >nt road still

higher speeds are available for wai rvice, and no

limit can be assigned to the speeds which may be

obtained along this road in future. I have in this

connection to call your attention to four short and

narrow lines on each side of the diagram, shooting out

ahead of all the ships in the minute assigned to them,

starting from the middle line. These represent suc-

cessive steps in the most striking development of

steam power which has occurred in the history of

steam navigation. They are the vessels of the torpedo-

boat type, commencing with the 'Miranda* in 1871,

passing on to the 'Gitana,' built for the Baroness

Rothschild, on the Lake of Geneva, in 1876; to the

*Ariete,' built for Spain in 1887; and to the *Tur-

binia,' built on the Tyne in ?S3T

"The 'Lucania' travels over nearly four times her

own length in a minute, and the 'Powerful' over

rather more than four times her length. The 'Miran-

da,' which was 50 feet long, went well over thirty

times her own length in a minute; and the 'Turbinia'

which is 100 feet long, has done somewhat better.

"Up to 1871 it was thought to be impossible to

make dmall steam vessels go as fast as the fastest

large ones. In the *Miranda' we saw this done for

the first time. Mr. Thomycroft built this 'uoat of

exceeding lightness, and put into her very fast-running

engines. She achieved for him a success unequalled

in the long history of progress in marine propulsion,

\i
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•0 far «8 we know it. In this boat 35j hone-power
WIS developed for every ton weight of the machinery,
including boilers and water. The Irish mail boaU
of 1860, shown juat below the 'Miranda' on the right
aide of the diagram, obtained only seven horse-power
per ton. In the 'Uitana' of 1876, Mr. Thomycroft
increased this performance to 61 J horses per ton, or
43J Iba. for each steam horse, including boilers and
water. The 'Gitana' and the 'Ariete' were both
record breakers. Out of four great steps in speed-
making, which will make the hurt quarter of a century
forever illustrious, Mr. Thomycroft must be credited
with three, and an electrical engineer, the Hon.
Charles Parsons, with the last. They have had fellow-
workers who have earned renown in the same field.
Mr. A. F. Yarrow on the Thames, and M. Normand at
Havre, have each successes in record breaking on the
road first entered by Mr. Thomycroft. These little
vessels are so light that no appreciable area can be
asMgned to the blocks representing them.

"Mr. Thomycroft, in hia several successes, has given
us a new form of boat, a new svstem of construction,
a new fom of propeller, dnj an effective way of
generating steam by methods which had been often
tned unsuccessfully and abandoned.

**Mr. Parsons has given a new marine steam engine.He has also confirmed, by dearly bought experience,
the fact of a senoua and only recently recognised
limitation in the power of the screw propeller, brought
to hght ^first by Mr. Thomycroft in his trials of the
IJanng. The first public reference to difficulties
which might be expected when the propeller was
driven at very high speeds was made much eariier
namely, in March, 1888, by Mr. Sydney Baraaby in
a diacusdion at the Institute of Naval Architects. In



196 NAVAL DEVELOPMENT.

1895, in connection with the trials of the 'Daring,'

Mr. Thornycroft and Mr, Barnaby, in a joint paper
read before the Institute of Civil Engineers in Lon-
don, gave the propeller conditions under which this

diflScuIty would be met.

"Mr. Parsons first built the 'Turbinia' with one
screw propeller, and then found he must put in threo

shafts and nine propellers in order to meet these diffi-

culties and get full effect out of his high speed
engines. He is now building engines of 10,000 and
12,000 horse-power for destroyers of some 320 tons

displacement. He says that in applying turbine
engines of, say, 30,000 horse-power to a large pas-

senger vessel or war-ship, four screw shafts with two
screws on each shaft would probably be necessary

in order to get over the propeller limitations in

efficiency which have been referred to.

"Before passing from the sheet which gives the
records of expansion in speeds we ought to note a few
names of men who have most contributed to the
wonderful result. First, there is James Watt, with
his creation of the steam condenser and the revolu-

tion he effected in men's thoughts as to the capacities

of the steam engine. Then we have Captain Erics-

son, F. P. Smith, B. Woodcroft, Professor Rankine,
and John Isaac Thornycroft in the propeller. Isam-
bard Kingdom Brunei, in his 'Great Western,' 'Great
Britain,' and 'Great Eastern,' made successive steps

in advance in the proportions of ships and in struc-

tural arrangements for securing lightness with effi-

ciency. Mr. John Scott Russell, Sir Edward Har-
land, Mr. Thornycroft, the late Mr. W. Froude, and
his son, Mr. R. E. Froude, have all made progress in

the improvement of form, and especially Mr. W.
Froude as the adviser of the Admiralty in favour of
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wide ships with suitably fonned ends. In 1875, the
'Iris' anr< 'Mercury' broke the record for ships of war
in e: -m as iho rcidt of his investigations. If we
com are the piopcv..on8 of this ship of 18 knots with
tho6 oi the; 'J^h' of 20 knots, built twenty years
after *!U'la, we shall find that they are the same.

"Speaking of che 'Howe,' a later and very much
larger ship, also based upon the investigations made
by Mr. Froude in his tank experiments at Torquay,
Sir William White says, comparing her with the 'War-
rior,' that while the 'Howe' is shorter than the 'War-
rior' by 55 feet, is broader by 10 feet, and is heavier
by 800 tons, she was as easily driven as the 'Warrior'
up to the maximum speed which the 'Warrior' ob-
tained. The 'Howe,' moreover, reached a mean speed
of 17 knots against the 14 knots of the 'Warrior.'
Comparing the 'Howe' and 'Collingwood' of 1884
with a well formed armoured ship of 1868, the same
authority says that the two types of ships are of the
same length, but the later ships are nine feet broader
than the earlier one. If, he says, the earlier ship had
performed as well as the later and broader ships, her
speed, with the power she developed, would have been
li knots higher than it was. The later vnde ships, he
concludes, although a thousand tons heavier than the
earlier one, can be driven at the top speed of the
earlier ship with only 70 per cent, of her power.

"This great increase in breadth threatened heavy
rolling, but it was hoped that the disposition of weights
and the use of bilge keels would overcome the rolling
tendency introduced by wide beam and great stability.

Happily the forecast, justified as it seemed to be by
previous experience with bilge keels, was confirmed
in all the ships.

"In structural arrangements for securing speed bv
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lightness of hull we have Mr. Brunei, Mr. Scott Bus-

sell, Mr. Thomycroft, and other persona, making re-

markable contributions. Of prime importance in

lightening the hull and machinery of the ship are im-

provements in the material of which they are built. In

the wooden line of battle-ship 'Goliath,' launched in

1843, the weight of the hull or body of the ship, with-

out masts, guns, or stores of any kind, was rather more

than one-half of the completed weight of the ship.

Seven-eighths of the weight of the hull was made up
of the weight of the timber alone with which it was

built. In the iron ship of war, 'Warrior,' the weight

of the hull was still one-half of the total weight of the

ship exclusive of her armour.

"In the steel ship the weight of the materials comes

down from over 50 per cent to 36 per cent of the dis-

placement. This saving is due partly to wise disposi-

tions of material, but mainly to improvements in the

material itself— improvements which we owe tr. Sir

Henry Bessemer and Sir William Siemens, but chiefly

to the latter. The story concerning the material is

modestly told by Mr. James Kiley, one of the heroes

in it, and now the general manager of the Glasgow

Iron and Steel Company, in the Engineering

Magazine for November and December, 1898.

Among the striking things which he tells us is that

while in 1877, twenty years after Bessemer steel was

fi-^t introduced, not a single ship was building of steel

under Lloyd's survey, over a million tons were build-

ing under that survey in 1889, as a consequence of the

improvements made by Sir William Siemens and of

the start made by the Admiralty in 1875. These im-

provements in material, resulting in the production

and general adoption of mild steel, have affected every
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part of the ship, of her engines, her boilers, and her
armament. Among the improvements in steam ma-
chinery, tending to increases in speed, have been in-

creases in speed of revolution; the economical use of
steam by which heat has been made to do more work
while it was under control; the introduction of forced
draught to the furnaces; and the improvements in

water-tube boilers. In the more important of these
the "Clyde" has been notably distinguished, as it has
also been in the successive steps taken by the able
directors of the Cunard Company. I have not men-
tioned improvements in armour as tending to increase
speeds in ships carrying it, because, while armour has
certainly gone ahead of projectiles in respect of qual-
ity, and has met, in a remarkable manner, the succes-

sive steps in the development of quick-firing guns of
small calibre, we are still left in doubt aa to how the
best thin armour will behave under smashing blows
from large projectiles."

The following table compiled from Lloyd's 1 ister

shows the sizes, speeds and nationalities of all *he fast

steamships in the world at the close of the nineteenth
century.
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lAST OP STEAM SHIPS IN THE WORLD IN 1900 OP
OVER 3000TONS GROSS TONNAGE AND OP SPEEDS
OP 14 KNOTS AND UPWARDS. THEIR SPEED. TON-
NAGE AND NATIONALITY.

Twenty Knots and Above.

Nkme.

"Campania"
"Etruria"
"Lucania"
"Majestic"
"Oceanic"
"Teutonic"
"Umbrla"
"La Lorraine"
"LaSavoie"
"Deutechland"
" Kaiser Wilhelm II.".

.

« Kaiser WUhelm der
Grosse"

"Kaiserin Maria Ther-
esia "

" BIronprinz Wilheiai "'.

.'

'.

"Moskva"
"New York"
"Philadelpliia"
"SULouU"
"St. Paul"

12860
8120
12962
9966
17274
9984
8128
11200
11200
16600
20000

14349

8278
15000
7267

10674

Owners of BritiA or
V. 8. iUvu.

11629
11629

Cunard.
Cunard.*
Cunard.
WUte SUr.*
White Star.
White Star.*
Cunard.*

Intern. NaT. Co.
Intern. Nav. Ca
Intern. Nav. Co.
Intern. Nav. Co.

Nineteen Knots and Under Twenty Knots.

"L'Aquitaine".,..
"LaTouraine"
"Columbia"
"POrst Bismarck".
"Kherson"
"Orel"
"Petersbursr"
"Saratoff"

8810
9047
7241
8430
6438
4880
6336
5309

^Seepage 191.
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Eighteen Knots and Under Nineteen Knota.

Nwne.

"Caledonia"
" Aueuate Victoria "

••Lahn"
"Arabia"
"Australia"
"China"
•Egypt"
"Himalaya"
"India"
"Omrah"
"Ophir"
"Ormuz"
"Ortona"
"Persia"
"Saale"
"Trave"

QroM
ton-
nace.

7558
8479
6351
7903

KaUon-
kUty.

7912
7912

7911
8291
6910
6387
7946
7900
6267
5261

Br. ..

Germ.
Germ.
Br...
Br. ..

Br. .,

Br...
Br...
Br. .

.

Br...,
Br....
Br. . .

.

Br. . .

,

Br. . .

.

Germ.,
Germ.,

Ownen o( Britlih or
V. S. sblps.

P. & O. Ca

P. & O. Ca
P. & O. Co.
P. & O. Co.
P. & O. Co.
P. & O. Ca
P. & O. Co.
Orient S. N. Co.
Orient S. N. Co.
Orient 8. N. Co.
Pacific S. N. Co.
P. & O. S. N. Co.

Seventeen Knots and Under Eighteen Knots.

"Briton"
"Carisbrook Castle "

"City of Rome"
"Kildonan Castle"..
"Kinfanus Castle"..
"Norman"
"Saxon"....
"Scot"
"ArmandB^hio '"".!;

"Australien"
"LaBretagne"
" La Champagne "

. .

.

" La Gascogne "

"Polyn^sien"
"VUIedelaCiotat".
"AUer"
"Arcadia"
"Atrato"
"Aurania"
"Austral"

10248 Br. . .

.

7626 Br. . .

.

8453 Br. . .

.

9652 Br. . .

.

9664 Br. . .

.

7537 Br. . .

.

12570 Br. . .

.

7816 Br. . .

.

6635 Pr
6428 Fr
7112 Pr
7087 Fr
7395 Fr
6506 Fr
6431 Fr
6217 Crerm..
6603 Br. . .

.

5140 Br....
7289 Br. . .

.

6524 Br. . .

.

D. Currie & Co.
D. Currie & Co.
Barrow S. S. Co.
Union Castle Co.
Union Castle Co.
D, Currie & Co.
Union Castle Co.
D. Currie & Co.

P. & O. Co.
Royal MaiL
Cunard.
Orient S. N. Co.

I
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Seventeen Knot* and Under Eighteen Knots.

Nama.

"Britannia"
"Clyde"
"Danube"
"Germanic"
"Magdalena"
"Nile"
"Ocoana"
"Omental"
'•Peninsular"
"Thames"
"Victoria"
" Annam"
"Ernest Simons"....
"Indus"
" La Navarre »'.

"Tonkin"
««Ems"
'•Margherita"
"America Maru "

. .

.

" Hong Kong Maru ".

"Nippon Maru"
"China"
"Havana"
"Mexico"
"PrlsoUla" (Paddle)

QroM
ton-

nrnge.

6526
6645
5946
5071
5140
5946
6603
5284
5287
5645
6527
6344
4562
6357
6648
6364
4912
3577
6210
6064
6048
5060
5667
5667
5292

Nfttion-
allty.

Br. .,

Br. .,

Br. ..

Br...
Br. ..

Br...
Br...
Br...
Br. ..

Br...
Br...
Ft....

Pr....
Fr....
Fr....
Fr....

Oerm
Italian
Jap
Jap.. .

.

Jap.. .

.

U.S...
U.S...
U.S...
U.S...

Ownen of British or
n. 8. stalpa

P. A O. Co.
Royal Mail.
Royal Mall.
White Star.
Royal Mail.
Royal Mall.
P. & O. Co.
P. & O. Co.
P. & O. Co.
Royal MaU.
P. & O. Ca

Pacific Mall.
N. Y. & Cuba Mail.
N.Y.& Cuba Mail.
Old Colony S. Co.

Sixteen Knots and Under Seventeen Knots.

'= Empress of China"
''Empress of India".
''Empress of Japan"
"Orizaba"
"Orotava"
"Oroza'
"Oroya"
"Servia"
='Br^il"
"Chili"
"CordiUiftre"

5905 Br. . .

.

5905 Br. . .

.

5905 Br....
6298 Br. . .

.

5857 Br. . .

.

6297 Br. . .

.

5857 Br....
7392 Br ...

5876 Fr
6375 Fr
6379 Fr

Canadian Pacific
Canadian Pacific.
Canadian Pacific.
Pacific S. N. Co.
Pacific S. N. Co.
Pacific S. N. Co.
Pacific S. N. Ca
Cunard.
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Sixteen Knote and Under Seventeen Knots.

Nune.
QroM
ton-
n*se.

NaUon-
aUty.

Owner* of BriUah or
U. 8. Upa.

' * La Noi'mandie "...

"La Plata"
"Nord America "...

"Puritan" (paddle).
"Assaye"
"Bavarian"
"Britannic"
"Don"
"Dunottar Castle".
" Dunvegan Castle "

"Ivernia"
"Oravia"
"Orient"
"Orinoco"
"Para"
"Plassy"
"Saxonia"
"Sobraon"
"Tagus"
"Tantallon Castle"..
"Trent"
"Tunisian"
"Bohemia"

*'Semiramis".

"Hamburg"
" Kaiser WilhelmlL"..
"Kiautoohou"
"Werra"
"Orione"
"Perseo"
"Sirio"
" Alfonso Xm."
" Beina Maria Cristina' '

.

" Governor Dingley " . .

.

"Hamilton"
"Jefferson"
"Kansas City"
" Plymouth (paddle ).. .

.

" Princess Anne "

6283
5807
4826
4593
7376
10376
5004
4028
5465
5938
13800
6321
5631
4434
4028
7380

13800
7382
6545
5636
6573

10576
4318

4023

10600
6661
11100
?:')12

.i61

4158
4141
5125
5161
3826
3128
3127
3679
3779
3079

Fr...

Fr..

.

Italian
U.S..
Br. ..

Br. ..

Br. ..

Br. ..

Br. ..

Br...
Br. ..

Br. ..

Br. ,.

Br...
Br. ..

Br. ..

Br. ..

Br. ..

Br. ..

Br...
Br...
Br. .

A ustro-
Hang

.

Austro-
Hung.
Germ..
Germ..
Germ..
Germ..
Italian
Italian
Italian
Span..
Span..
U,S...
U.S...
U. S. .

.

U.S...
U.S...
U.S...

Old Colony.
P. & O. S. Co.
H. & A. Allan.
White Star.
Royal Mail.
D. Currie & Co.
D. Currie & Co.
Cunard.
Pacific S. N. Co.
Orient S. N. Co.
Royal Mail.
Royal Mail.
P. & O. Co.
Cunard.
P. ft O. Co.
Royal Mail.
D. Currie & Co.
Royal Mail.
H. & A. Allan.

Portland S. S. Co.
Old Dom. S. S. Co.
Old Dom. S. S. Co.
Savannah Line.
Old Colony S. Co.
Old Dom. S. Co.
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Fifteen Knoto ud Under Sixteen Knots.

Nhi*

'M<MUW'

"Orlas*." ..

"OropeBs"..
"Rome"
"Cleopatra*'

"HabBburg".

QroM
tOB-

3915

6317
5303
6545
4082

4016

"Barbaroesa" 10769
"Bremen" 10625
"FriedrlchderGrosse".. 10568
" Grosser KurfOrst" 13182
'• KOnigrAlbert

"

10613
" Koni^n Louise " 10566
"Prinzese Irene " IIOOO
"Savola" 6279
"Eiad" 4608
"ElNorte" 4605
"ElRio" 4604
"ElSud 4572
" Pilgrim " (Paddle) 3484
"Carthage" 6198
"Chile" 3226
"Clyde" 4099
"Colombia" 3335
"Coptic" 4356
Cuzco" 3808
Cymric" 12647

"Doric" 4676
"Elbe" iS93
"Fumessia"

| 5495
7755
3227
4380
6608

Nstlon-
•utr

Br.

"Gothic"
"Guatemala"
" Hawardan Castle "

"Hyson"

"Iberia".
"Kintuck'

4689
4447

Br.
Br.
Br.
Austro-
Hung
Austro-
Hung
Germ..
Germ..
Germ..
Germ,.
Germ.,
Germ..
Germ..
Italian
U.S...
U.S...
U.S
U.S
U.S
Br,

Ownma of British or
V. 8. ahipK

N. S. S. Co
Zealand.

Pacific S. N. Co.
Pacific S. N. Co,
P. & O. Ca

New

Br.
Br.
Br.
Br.
Br.
Br.
Br.
Br.,
Br.,
Br. ,

Br. .

Br..
Br..

Br. .

Br. .

S. Pacific Co.
S. Pacific Co.
S. Pacific Co.
S. Pacific Co.
Old Colony S. Co.
P. & O. Co.
Pacific 8. N. Co.
P. & O. Co.
Pacific S. N. Co.
White Star.
Orient i,. 8. Co.
White SUr.
White Star.
Royal Mail.
Henderson Bros.
White SUr.
Pacific S. N. Co.
D. Currie & Co.
China Mutual S. N.
Co.

Pacific S. N. Co.
China Mutual S.N.
Co.

'W
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Fifteen KnoU and Under Sixteen Knots.

Nmm.
QroM
ton-
Dkge.

NktiOB-
mUty.

Owner* of Britlah or
U. S. aUiw.

"Llgruria".
"Mesaba".

4677
6833

"Moor"
" Moyune "

" Norham Castle "

.

••Orcana"
"Orellana"
"PakLingr"
"Parisian"
"Peru"
"Roelin Castle",..
"Shannon"
"Teenkai"

"Warrimoo".

"YangTsze".

"Priesland"
"Versailles"
"PrinzHeinrich",...
"Prinz Regent Luit-
pold".

'inzessin Victoria
Louise"

"Potsdam"
"Rotterdam"
"Statendam"
"PutamiMaru"
"Kasuga Maru "

"TaichiMaru"
"Tainan Maru"
"YawataMaru"
"Leon XIII"
•• P. de Satrustegui " .

.

"Mariposa"

4464
4646
4392
4803
4821
4447
6395
3226
4487
4362
4462

3326

6457

6409
4336
6263

6288

4600
12522
8139
10491
3841
3820
3358
3450
3818
4686
4710
3158

Br.
Br.

"Miowera" 3393 Br.
"Mokoia" 3502 Br.

Br. . ,

.

Br. . .

.

Br. . .

.

Br. . .

.

Br. . .

.

Br. . .

.

Br. . .

.

Br. . .

.

Br. . .

.

Br. . .

.

Br. . .

.

Br. . .

.

Br....

Belg'n
Fr . . .

.

Germ..

Germ..

Germ..
HoU'd.
Holl'd.
HoU'd.
Jap....
Jap.. .

.

Jap.. .

.

Jap....
Jap....
Span'h
Span'h
U.S.

Pacific S. N. Co.
Atlantic Transport
Co.
New Zealand S. Ca
Union S. S. Co.,
New 2tealand.

Union Castle Mail.
China Mutual S.N.
D.Currie&Co. [Co.
Paciflo 8. N. Co.
Pacific S. N. Co.
China Mutual S.N.
H.&A.Allan. [Co.
Pacific S. N. Co.
D. Currie & Co.
P. & O. Ca
China Mutual S.N.
Co.
New Zealand Ship-
ping Co.

China Mutual S.N.
Co.

Oceanic S. Co.
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Fourteen Knota and Under Fifteen Knot*.

QroH
ton-
DBC*.

"Athenian"...
"C^aUfomian".
"Oerbrabire".
"KenaWton".
"Maidlla"....
"Monowai",.,

" Rowanmore "
" Southern Croas"
"Southwark"
"Staffordshire"..
"Winifredian"
" Westernland "

"Portugal"
"Bayem"
"Preuaien"
"SWihaen"
"Maaadam"
"DuoadiUaUiera"
" Ducheaaa di Geneva "

.

"Montevideo"
"Sejuranoa"
"VigilanflU'*.
"Armenian"
"BaUarat"
"Beacon Grange"
"Bengal"....:
"CaSithia ".'.*.'.'!!

"Ceatrian"
"Cheahire"
"ChingWo"

"Chuaan"...
"City of Vienna"'
"CorooTado"....
"Coromandel"..
"Gaello"....
"Olenogle "...;;

3882
4244
6636

5026

Natloii-
aUt7.

Owner* of BrlUah or

3433 Br.

"Idaho'

9360
6060
8607
6006
10406
6708
6649
6034
6296
6026
3900
4304
4304
6297
4033
4115
8826
4890
4042
4666
6698
8823
6708
3883

4636
4672
4568
4652
4206
3750

Br.
Br.
Br.
Br.
Br.

Br....
Br....
Br....
Br....
Br. .

.

Belg'n
Fr.. . .

.

Germ..
Germ..
Germ..
Hol'nd
lUlian
Italian

U.S...
U.S.,
Br...
Br...
Br...
Br...
Br. ..

Br...
Br...
Br...

Br. ..

Br...
Br...
Br...
Br...
Br...

6308 Br.

Canadian Paoiflo.
H. A A. Allan,
fiibby Broa.
Intern. Nar. Ca
P. & O. Ca
Union S. S. Co. of
New Zealand.

W. Johnston & Co.
Houlder Bros.
Intern. Nav. Co.
Bibby Broa.
F. Leyland & Ca

N.Y.& Cuba Mail.
N. Y. & Cuba Mail.
P. Leyland & Ca
P. & O. Ca
Houlder Bros.
P. A O. Ca
Cunard.
P. Leyland & Ca
Bibby Broa.
China Mutual S. N.
Ca

P. & O. Co.
C. Smith & Sons.
Pacific S. N. Co.
P. & O. Co.
White Star.
McGregor, Gow dc
Co.

T.WilBon.Son&Co.

; i
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Fourteen Knota and Under Fifteen Knota.

Haa*.
QroM
tOD-

Nktion-
aUty.

Ownan of Biitlth or
U. B.ahiiM.

"lonio"
"KalMw"
"LanoMhire"
"Laurentian"
" MalU "

"Moravian"
"Nubia"
"Oopack"
•' Parramatta "

" Rovbton Grangre ".

"SalamiB"
"Shropshire"
"Simla"
"Sorato"
"Sutlej"
"Svlvanla"
" Templemore "

"Thames"
"Uestermore"
"Valetta"
"Vedamore"
"Victorian"
"Yorkshire"
"Imperator"

" Imperatrix ".

"Lafayette"
"KoningWUlemL"
"KoningWUlemlL"....
" Koning WUlem IIL". .

.

"Koninffin Wilhelmina"
"Kamakura Maru "

"AlvaresCabral"

"Loanda"
"Malange"
" Rei d& Portugal.
•' Buenos Aires "

.

.

"Catalufla"

4748
3921
4244
4522
6064
4573
6014
3883
4886
4018
4508
6721
6884
4581
4164
6598
6344
4258
6111
6048
6330
8825
4261
4213

4194

3394
4272
4290
4300
4249
6123
3199

3199
3544
3198
6311
3785

Br. ..

Br. ..

Br...
Br. ..

Br...
Br. ..

Br. ..

Br. ..

Br...
Br. ..

Br...
Br. ..

Br. ..

lir. ..

Br...
Br...
Br. .

.

Br. .

.

Br. .

.

Br. .

.

Br. .

.

Br....

Br....

Austro
Hung..
AustrO'
Hung.
Fr
Hol'nd

Jap...
Portu-
guese

Span.,
Span..

White Star.
China Mutual S.N.
Blbby Bros. [Ca
H. & A. Allan.
P. & O. Co.
G. Thompson & Co.
P. & O. Co.
China MutualS.N.
P. & O. Co. [Co.
Uoulder Bros.
G. Thompson & Co.
Blbby Bros.
P. & O. Co.
Pacific S. N. Co.
P. & O. Co.
Cunard.
W. Johnston & Co.
P. & O. Co.
W. Johnston & Co.
P. & O. Co.
W. Johnston & Co.
F. Leyland & Co.
Blbby Bros.
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Fourtaan Knota and Under FlftMO Knots.

"MontMirat"
"City of Parn"
"at/ofPeklnir"
"Clt7ofRlodflJaL'«l>v"
"Conoho"
"El M»p"
"OriMb*"
"Peru"
"UmnUlU"
"Victoria"
"WbU» W»1U"
"YuontMi"

Otvm
toa-

4076
3532
6060
35M
3724
3531
3407
3528
3070
3602
3010
3625

N»tlOB-
•Utjr.

?^'
U.S.,
U.S.
U.S..
J. 8..
U. 8.

.

U.S..
U.S..
U.S..
U.S..
u.a.

OwBcra of Brittak or
U. B. •hlpa

Pm. Mnll S. S. Co.
Peo. Mnll B. 8. Co.
Pm. Mall 8. 8. Co.
C.H.Mallory&Co.
South. Paolflo Ca

.

N.Y.& Cuba Mall.
Paolflo Mail.
Ptto.CoaatS.S.Co.
N. American Mail.
Pao. CoaatS. S. Lo.
N.Y. ft Cuba Mall.



CHAPTER XIL

WATEBTIOUT SUBDIVIBIOIT.

Refebence has already been made, in the chapter
on the Sailor and hu Home, to the action of the
Council of Naval Architects in 1867, five years after
the Board of Trade h..d induced the legislature to set
owners and builders free as to what bulkheads there
should be in passenger and in other ships.
At that date (1867), the country had been startled

by the peculiar circumstances attending the loss of the
S. S. London and it was this loss which led to the
action of the Institution. After the deliberations
were concluded a deputation of the Council, of which
the author was one, had an interview with the Presi-
dent of the Board of Trade in the hope that the
matters brought to his notice and particularly that
of water-tight bulkheads might influence legislation.
But the Board of Trade feared to impose fetters,

and did nothing. Then the Admiralty made enquiries,
offered suggestions, and as will be seen by the evi-
dence given was successful in influenc:'>g owners to
put in additional bulkheads and to make those effec-
tive which were in.

Official returns which credited the ship with a
certain number of bulkheads took no notice of the
fact that they were often useless: in some cases,
because holes had been cut in them for convenience;
and in others that they finished at a duck quite near

14 209



210 NAVAL DEVELOPMENT.

the water-line. Owners were found to be willing to

remedy these defects. Sometimes by a very small
expenditure ships which had flagrantly failed to

satisfy the condition of 1867 were made to do so.

In 1883 Mr. James Dunn, an Admiralty ofllcer,

read a paper at the Institution of Naval Architects

on this subject. He said that it had been his duty for

several years to give special attention to this question

for merchant ships and he had had the opportunity
of fliUy considering it in consultation with the ship-

owners. In the early days of iron ships he said they
found the ships furnished with a collision bulkhead,
placed a few feet from the bow, and this bulkhead
saved many ships. At the stern also was a bulkhead,
or a box, through which the shaft passed water-tight

into the tunnel or passage; and enclosing the ma-
chinery and coal space were two iron bulkheads re-

quired by Act of Parliament, thus leaving two spaces,

the fore and after holds, for freight carrying. At
that time such an arrangement practically divided the
ship into three equal lengths, which was thought satis-

factory. By and by ships were lengthened and the
machinery space shortened so that the cargo holds

became each more than twice the length of the mid-
ship compartment. Then in 1862, that section of the
Merchant Shipping Act which gave the Board of

Trade surveyors power to require water-tight parti-

tions to be fitted was repealed under the advice of the

Board of Trade itself and without any discussion what-

ever in parliament.

The partitioning off of the machinery space was a
necessity so obvious that it was continued, and in this

position the Admiralty found the question when, in

1875, Mr. Ward Hunt desired to have the question in-
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vestigated. After careful enquiry, extending over
many months, the serious conclusion arrived at was
that there were not thirty British sea-going ships in
existence complying with the requirement of the In-
stitution of Naval Architects in order to secure a
minimum measure of safety.

There were found to be more than 4,000 steam-
ships, of 100 tons and upwards, which would sink if
any compartment between the collision and the
stuflSng box bulkheads were laid open to the sea in
smooth water.

At this date, and subsequently, the Secretary of the
Board of Trade was rejoicing that the law had been
repealed in 1862 which compulsorily required two
bulkheads. On the repeal of that law, said he, in
1887, there came to be four, five and six bulkheads
directly. That shows, he said, that if you want any
improvement to go on you must not tie any industry
down by hard and fast statutory laws, however good
they may appear at the moment. If he had been
asked whether these bulkheads rose far enough above
the water-line to be of any value for preventing or
delaying foundering he must have replied either that
they did not, or that he had no information in that
respect. The fact is that these bulkheads were put
in to stiffen the structure of the ship and not as useful
water-tight partitions.

So far as Lloyds' surveyors were concerned they
were demanding that iron steam vessels should have
one bulkhead at a reasonable distance from each end
of the vessel in addition to the engine room bulk-
heads. These bulkheads were to extend to the upper
deck, in vessels having one or two decks, and, to the
tonnage deck, or deck next below the upper deck, in
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three-deck vessels. SaHing vessels were required to
have a collision bulkhead only, although many of
these sailing ships carried passengers.

A nS^u^'P*
referred to by Mr. Dunn,—the more than

4,000 ships of 100 tons and upwards which would have
sunk had any compartment between the collision and
stuffii^-box bulkheads been thrown open to the sea in
Mnooth water,—these were all satisfactory to the
Board of Trade of that date.
The Board of Trade authorities made no sign, but

Lloyds Committee took heart of grace in 1882 and
decided that steam vessels to be classed must, if they
were 280 feet long, have an additional water-tight
bulkhead m the fore hold, and vessels 330 feet long
an additional bulkhead in the fore and after holds.
These bulkheads except in awning decked vessels were
to extend to the upper deck. They required also thatm their one, two, and three-decked ships the bulk-
heads enclosing the machinery space should be carried
watertight to the upper deck.*

toUw*--^^
°' Lloyd's Surveyors now stand, (1900) as

1. Screw steamers are to have a water-tight bulkhead ateach end of the engine and boiler space. In addition a
on*iftw«JfHlr"f^l°K°

bulkhead is to be ftted at not le^^ thaS
one-twentieth of the vessel's length abaft the stem at thelower deck, and a water-tight bulkhead is also to be fitted ata reasonable distance from the after end of the veeseL In
aJl cases the foremost or collision bulkhead is to extend from
tne floor plates to the upper, spar, or awning deck, and its

]!^t^rl!*?'^/^,ll'°,*^ilf^ ^y ^'"°? *^« P«*'^ "^^ water
to the height of the load line.

h,J^ steamers 280 feet and under 330 feet in length, an
additional water-tight bulkhead is to be fitted in thb main
hold about midway between the collision and boiler roombulkh^s. In steamers 330 feet and under 400 feet In lenirth.
an additional water-tight bulkhead is to be fitted in the after
hold; in steamers 400 feet and under 470 feet in length
seven water-tight bulkheads are to be fitted ; in steamers 470
feet and under 510 feet in length, eight water-tight bulk-
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m

Referring to these rules Mr. Dunn remarked that
it was to be hoped that spar-deck and awning-deck
steamers would some day be similarly well treated.
"We shall all hope, too," he said, "that the divis-

ional bulkheads shall be fitted in all classes, and that
they shall not, as they may now, stop at the deck
which is awash, but that they shall be carried to a
deck well above the load water-line."

Mr. Dunn gives the case of a ship illustrated by
Fig. I.—and there are many such ships, he said, now
afloat—in which a good number, are provided and
distributed as shown, but three of which, it will be
seen, are stopped at the deck which is awash.
"The bottom gets damaged and springs a leak, say

in No. 1. hold, or in Xo. 2 hold, or in both; and how
many such cases have we known where the water
enters, and gains on the pumps, and slowly, but surely,

rises to the top of the dwarf bulkhead, causing the
ship to trim as indicated in Fig. 2. The water is then
free to flow over the top of the bulkhead and pour into

the next hold, the effect of which is inevitably to send
her head-first to the bottom.

"Now we assert that such a ship would keep afloat

with the water in No. 1 and in No. 2 hold, provided
it is confined by the bounding bulkheads being carried
a few feet higher than the natural level. What this

natural level is, and to what height the bulkhead

heads are to be fitted, and in steamers 540 feet and under 600
feet in len^^th, nine water-tight bulkheads are to be fitted.
These bulkheads are to extend to the height of the upper
deck in vessels with one, two, or three decks, to the spar
deck in spar-deck vessels, and to the main deck in awning
or shelter deck vessels. In awning- or shelter-deck vessels,
or vessels with a continuous superstructure, a deep web
frame or partial bulkhead is *o be fitted on each side in the
'tween decks, over each of the water-tight bulkheads which
extend only to the main deck.

I

L
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should be carried, are points readily determined by
the naval architect.

"But if they are not carried up, but are left as

shown,—and in too many cases they are left so

—

then we say they had better not be in the ship at all,

as they will contribute to her loss by keeping the
water at one end of the ship, and carrying her bows
under; whereas, if they are not fitted, the same
volume of water entering as is indicated in the pre-

ceding diagram, and not being confined to one end,

will distribute itself through the ship all fore and aft,

in which case the trim is preserved, she will still float.

And, although the freeboard is reduced, she will still

be seaworthy; the fires may be kept burning and the

machinery going sufiiciently long to bridge over the

space dividing life from untimely death.

"We will now take another view, and consider two
cases, in jne of which the bulkheads were well placed

and cared for, and proved that under such conditions

they may be of greatest value; the other case is in all

respects a contrast. In the first case they were placed

in the positions and carried to the height indicated

in Fig. III. A steamer of nearly 5,000 tons ran into

this ship in a fog, struck her abreast of No. 3 bulk-

head, opening up two compartments to the sea; but,

fortunately, the bulkheads .
' been carried to a

reasonable height, and the water could not get beyond
them; they stood the test, she did not sink, but she

kept afloat at the trim shown in Fig. lY. and in this

condition steamed 300 miles safely into port.

"The next case is one where we have the same num-
ber and a similar disposition of biilkheads as in the

previous case; but, unfortunately, some of them are

rendered valueless by being stopped at or about the

water-line, as indicated in Fig. V. This sketch repre-
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Bents a large number of first-class steamers now afloat,
and should such an accident happen to any of them
as has just been described, they would certainly not
have the good fortune to complete their journey, as in
the last case; but the water, not being confined to the
two holds numbered 2 and 3, as it was in the previous
case—^which is an actual one—will pour over the top
of the dwarf bulkhead into the foremost hold, and the
ship will soon get into the position indicated in Fig,
VI. Water will then be reported to be making in the
engine-room, if indeed she should not disappear before
then.

"^

"With the sanction of the Admiralty, two fair^ized
models have been made to represent the merchant
steamer of a very acceptable type, judging from the
large number built and building. In one of these
models are placed the bulkheads according to a com-
mon practice; i. e., with two bulkheads enclosing the
machinery space and a divisional bulkhead in the fore-
hold. In the other the bulkheads are arranged so as
to represent a ship entitled to admission to what is

known as the Admiralty List; i. e., with four bulk-
heads beside those at the bow and stem; viz. two en-
closing the machinery space, one divisional bulkhead
in the fore-hold, and a corresponding one in the after-
hold, all of which are carried to the upper deck.
"The models are loaded with weighted wood blocks,

the blocks being of a bulk to represent the cargo in a
passenger ship floating at an ordinary load draught
with each compartment below the upper 'tween-decks
appropriated to cargo, having one-half of its space
occupied—a condition ordinarily assumed at the Ad-
miralty when determining whether a ship is qualified
for the Admiralty List—and they fairlv represent
such a ship as regards their measure of stability.
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A hole is made through the bottom plating, to
reprasent an actual hole, about one square foot in area
and eight feet below the water surface in each com-
partment, and a plug ia placed in it, so that by re-
moving a plug any part of the model may be laid
open to the water.

"The first, or the badly bulkheaded model, very
soon disappears after the withdrawal of any one of the
plugs, because the water rushing in soon risec to the
level of the water outside and is then, or before then,
free to flow over the top of the dwarf bulkhead into
the adjoining hold.

"But if the corresponding hole in the good model
18 opened up, the water soon gets in and finds its
level, but it is then confined between the bulkheads,
and the model remains afloat."

Mr. Dunn rested his hopes of better subdivision in
the future on the action of the Committee of Lloyd's
Register. The Lloyd's Surveyors are undoubtedly
the most competent corporation of shipbuilders con-
nected with the Mercantile Marine in the world, and
their public spirit is beyond question. But it must
be remembered that they are under the orders of a
Committee of Shipowners, and that this Committee
cannot compel owners to register in their books and
submit to their rules. There are rival registries
competing with them. Their long submission to a
condition of things, such as has been described, is en-
tirely due to the necessity which lies upon them to
follow public opinion. It ia not their business to
inform it, nor to go in advance of it. Only a govern-
ment department could have done that, and the fatal
action of the Board of Trade in 1862 was a practical
abdication of its duties. If control had been main-
tained over bulkhead division in British ships it would
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have been easy to take care that foreign ships, not

properly divided, should not embark passengers in

British ports. The indisposition of the Board of

Trade to interfere still continues, evidently with the

concurrence of shipowners and underwriters.
^ But there is disquiet in the minds of all those

who interest themselves in the security of the lives of
passengers, or of seamen, at sea. Whenever any ques-

tion arises out of a great disaster in a passenger ship,

as to how life-saving appliances may be enlarged and
improved, those who set themselves to enquire dis-

cover that the only life-saving appliance much worth
considering is the water-tight bulkhead.

In this way it happened that a bulkhead committee
was appointed in 1890 under the presidency of Sir

Michael Hicks-Beach.

It had been preceded by a committee on life-saving

gear in 1887. A writer in the Times, April 3, 1893,
writing evidently with a full knowledge of the sub-

ject, gives the following account of the action of the

committee 1887-1890.

"In 1887, a select committee was appointed by the

House of Commons to enquire into the "existing laws

and regulations regarding boats, life-buoys, and other

life-saving gear required to be carried by British Mer-
chant ships. Lord Charles Beresford was chairman,

and it was a strong committee containing many ship-

owners. Their report and evidence have been pub-
lished as a Blue-Book (No. 249 of 1887). They made
two recommendations deserving notice. First, That
an advisory committee of experts—representatives of

shipowners, shipbuilders, officers and seamen, and
technical societies—should be appointed by the Board
of Trade and that this committee should frame rules

for the future equipment of various classes of ships
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it was impossible for him to avoid tJie conclusion that
experU thought such appliances of little worth as
compared with efficient water-tight subdivision. In-
cidentally it appeared also that Mr. Ismay's commit-
tee thought safety for high-class passenger steamers
to require such subdivision as would permit any two
compartments to be simultaneously thrown open to
the sea without involving the sinking of the ships.

"Action was unavoidable. The Prwident of the
Board of Trade, before issuing his new rules for boats
and life-saving gear, had appointed the bulkhead com-
mittee, and framed their instructions in the following
terms:

—

'To consider and report upon the following matters,
yiz.:—

1. 'As to the manner in which ships shall be sub-
divided, so that they may float in moderate weather
with any two compartments in free connexion with
the sea; and what rule there should be as to the pro-
portion of freeboard of the water-tight deck next
above it, to which such bulkheads are attached, as
shall be sufficient to enable the ship so to float.

2. 'As to the description of ship to which such
should apply in regard to size, or what difference, if

any, as between paddle or screw steamers, or sailing

ships, or as to ocean voyagers, or cross-channel
steamers.

3. 'Upon the construction and fitting of water-
tight bulkheads, with a view to their being able to
sustain the necessary strain, particularly when the
ship is rising and falling in a sea-way, without shoring
or other adventitious aid, should it so happen that two
adjoining compartments are in free communication
with the sea, regard being given to the support of any
'twcen-decks abutting thereto.
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4. 'In what manner the surveyon of the Board
of Trade can beat determine the sufficiency of such
bulkheads.

5. IJnder what restrictiona may paaaage ways be
permitted through bulkheads, aa cloaable by portable

plates, or so-called water-tight doors, «ielf-acting or

otherwise; and what precautions are necessary as to

openings in longitudinal bulkheads to enable the

water to pass freely or under control from one side

to the other, in case of the ship showing signs of in-

stability, as might readily be the case should she be
struck on a transverse bulkhead, and two compart-
ments, both on one side, be in free communication
with the aea.

6. *Whether a transverse compartment, divided

into two by longitudinal bulkhead, should be treated

as one or two compartments.

7. 'What particulars, drawings, and calcvlations

should be furnished by the owners of ships to the
Board of Trade when they desire to take advantage of
the following paragraph in the niles made under the

Merchant Shipping (Life Saving Appliances) Act,

1888, (51 and 52 Vict., cap. 24^:—

WATEBTIOHT C0MPABTMEST8.

" 'When ships are divided into efficient water-tight

compartments so that with any two of them in free

communication with the sea the ship will remain afloat

in moderate weather, they shall only be required to

carry additional boats or life-rafts of one-half the
capacity required by paragraph (f) class 1., Division

A. of these rules.'

8. *Whether independently of the precise require-

ments of the foregoing paragraph, the committee have
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«ny recommcndationa to make with reference to bulk-
heads which would, in their opinion, contribute to the
safety of life at sea.'

"The committee nominated to deal with thoao mat-
ters was comparatively a small one, but strong and rep-
resentative in character. Naturally prominence had to
be given to ship-builders, since the inquiry was so
largely technical. On the other hand the interests of
ship-owners were involved in the inquiry. Happily
many gentlemen are both ship-builders and ship-own-
ers; and from their ranks the committee was largely
drawn. Sir Edward Harland, of Belfast, was widely
knoMm as the builder of some of the finest passenger
steamers afloat, as well as vessels of all classes.

Mr. Laing, of Sunderland, and Mr. Royden, of Liver-
pool, not merely represented important shipping
centres, but were eminent in ship-Luilding and ship-

owning. Mr. Anderson, of London, who had served
on the former committee, was experienced in the
working and management of an enormous business, in-

cluding steamers and sailing ships. To these were
added a representative marine engineer, the late Mr.
Kirk, of Glasgow, and a naval architect of repute,
the late Professor Jenkins, of Glasgow University,
whose death brought to an untimely close a career of
the highest promise. To these appointments no ex-
ception could possibly be taken; but it was a matter
of surprise, when the committee was announced, that
it contained no representative of Lloyd's Register of
Shipping, or of the Constructive Department in the
Admiralty, since in both directions valuable assist-

ance might have been obtained.

"The questions raised in paragraphs 1, 2, and 8 of
the foregoing reference are clearly of the greatest

importance, amounting to a demand for reconsidera-
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tion of the whole subject of water-tight subdivision in
existing merchant ships. The remaining paragraphs
deal with matters of considerable interest, but not of
jwimaiy importance, and largely of a technical char-
acter. Leaving these latter questions for a time,
attention will first be directed to the spacing of bulk-
heads, which has been shown above to be the crucial
matter, especially in cargo vessels.

"The committee deal at great length with the prob-
lem of the 'maximum length of the space which may
be flooded with water and the vessel still float in
moderate weather.* Tabular statements are given for
ships of various types, under diiferent assumed condi-
tions of loading, with cai^es of various densities. An
enormous amount of labour was bestowed upon this
portion of the report; but the detail is chiefly of in-
terest to the expert, and for the average reader, or
for the ship-owner, the deductions made by the com-
mittee from their experiments and calculations need
alone receive attention. The committee's tables con-
sequently contain implicit answers to the first ques-
tions put to them. Further, the committee deal, in
general terms, with the no less important question of
the heights in ships to which bulkheads should be
carried in order to prevent the water rising above their
tops when compartments are bilged. All these
matters, however, involve no novelty in principle; and
for any existing or proposed vessel can be very simply
dealt with by direct calculations when limiting condi-
tions have been fixed.

"The pith of this section of the report lies in the
following extract:

—

'Although all vessels, whatever their length, can be
subdivided so as to be able to float in moderate weather
with any two adjoining compartments in free com-
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munication with the sea, yet if small vessels were sub-
divided to that extent their holds would be so reduced
in length as to impair their value for commercial pur-
poses. Having regard, therefore, to the exigencies of
trade, we recommend that the following six grades be
adopted, according to which certain vessels should be
fitted with bulkheads in the manner indicated
(Diagrams A and B) viz. :

—

'First grade:—Vessels subdivided throughout their
length so that they may float in moderate weather
with any two adjoining compartments in free com-
munication with the sea.

'This grade should apply to:

—

(a) 'Sea-going atoam vessels, whether paddle or
' -ew, which have passenger certificates under the
- ' rchant Shipping Acts, and which are not less than
425 ft. in lernrth.

(b) 'Cross-channel steamers, irrespective of their
length, whose principal employment is the carriage
of passengers, or passengers and mails, as for instance,
those running betweenHolyhead and Dublin or Kings-
town, Dover and Calais, Folkestone and Boulogne,
Newhaven and Dieppe, Liverpool and the Isle of Man.

'Second grade:—Vessels subdivided throughout
their length so that they may float in moderate
weather with any two adjoining fore-body compart-
ments, or with any one aftei^body compartment, in
free communication with the sea. A compartment
the fore end of which does not extend more than a
quarter of its length forward of the centre of the ves-
sel's length may be treated as an after-body compart-
ment.

'This grade should apply to sea-going steam vessels
which have passenger certificates under the Merchant
Shipping Acts and are less than 425 ft. but not less

than 350 ft. in length.

i
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"Third grade:—Veusela
their length so that they

subdivided throughout
so that they may float in moderate

weather with any adjoining two of the three foremost
compartments, or with any one of the other compart-
ments, m free communication with the sea.

'This grade should apply to sea-going steam vessels
which have passenger certificates under the Merchant
Shipping Acts and are lees than 350 ft, but not less
than 300 ft. in length.

^Fourth grade:—Vessels subdivided through their
length so that they may float in moderate weather with
the two foremost compartments, or with any one of
the 'X'her compartments, in free communication with
the tad.

'This grade should apply to:

—

(a) *Sea-going steam vessels which have passenger
certificates under the Merchant Shipping Acts and
are less than 300 ft. in length.

(b) 'Sea-going sailing vessehi, irrespective of their
length, which carry more than 50 passengers in all,

or a greater number of passengers, cabin or other, than
in the proportion of one statute adult passenger to
eveiy 33 tons of the registered tonnage of such ships.

Tifth grade:—Vessels subdivided throughout their
length so that they may float in moderate weather with
any one compartment in free communication with
the sea.

'This grade should apply to:

—

(a) 'Sea-going steam vessels not having passenger
certificates under the Merchant Shipping Acts, and
being not less than 300 ft. in length.

(b) *Sea-going sailing vessels aof coming under the
fourth grade, and being not less than 275 ft. in length.

'Sixth grade:—Vessels subdivided in the fore-body
so that they may float in moderate weather with any

• i
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one of the fore-body compartments in free communica-
tion with the sea.

'This grade should apply to:

—

(a) *Sea-going steam vessels not having passenger
certificates under the Merchant Shipping Acta, and
being less than 300 ft. but not less than 260 ft. in
length.

(b) *Sea-going sailing vessels not coming under the
fourth grade, and being less than 275 ft. but not less
than 225 ft. in length.

*Every vessel coming under any of the above cate-
gories should have her foremost bulkhead at a distance
from the stem, measured along the load-line, not less
than 5-lOOths of the ship's length.'

"These are the practical recommendations upon
which ship-owners and ship-builders have necessarily
fixed attention, and upon which the Board of Trade
had to decide whether action shall be taken. The
Rules for Life-Saving Appliances issued by the Board
in June, 1890, stated that 'When ships of any class
are divided into efficient water-tight compartments to
the satisfaction of the Board of Trade they shall only
be required to carry additional boats, rafts, and other
life-saving appliances of one-half of the capacity re-
quired by these rules,' What ship-owners need to
know definitely is whether the grades of the com-
mittee will in future be the measure of 'the satis-

faction of the Board of Trade.' For vessels in the
first grade it appears that, at least, eight bulkheads
would be required; for those in the second and third
grades generally six bulkheads would suffice; for
steamers in the fourth and fifth grades five bulkheads
would be generally needed. Sailing vessels in the
fifth grade would need four bulkheads.

"It will be noted that the committee only recom-
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mended the extent of subdivision enabling any two
compartments to be simultaneously open to the sea
under their first grade. This includes all the largest
and swiftest ocean-going steamers and all the cross-
channel passenger steamers. Most persons will admit
that this is no excessive requirement for vessels carry-
ing large numbers of human beings. Experience
shows, moreover, that in ocean-going steamers of the
largest size this condition can be accepted without
prejudice to the earning powers, so that the proposal
only endorses the best existing practice. For cross-
channel steamers cargo-carrying is of minor impor-
tance, and extension of subdivision will be treated
chiefly in its bearing on accommodation. Possibly
other methods of subdivision than the exclusive use
of transverse bulkheads may find favour in such craft
and be approved by the Board of Trade, which alter-
natives would involve no sensible decrease in safety.

"The minimum requirement for passenger steamers
is found in the fourth grade; ignoring the collision

bulkhead for a moment, although it has to be fitted,

this minimum requirement amounts to an endorse-
ment of the old Admiralty conditions. Any one
compartment abaft the second bulkhead from the bow,
or the space before that bulkhead, is not to involve
the foundering of the vessel when the space is thrown
open to the sea. This is certainly a very modest de-
mand; but it applies to vessels which are of small
dimensions.

"Between these extremes, under the second and
third grades, come other passenger steamers. It is un-
necessary to dwell upon the gradual increase of sub-
division recommended with increase in size. The
committee obviously attached great weight to thfe re-

quirements for carrying and working cargo in these
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vessels, wherein that section of the earnings has
greater relative impor<^^ance than in the largest

steamers."

"The committee's proposals," continues the Times'
Reporter, "for standard subdivision in passenger
steamers do not go beyond, even if they quite ap-

proach, the best existing practice. Criticisms here-

after will probably c.'»me from advocates of minuter
subdivision, on the ground that the safety of human
life has not been put sufficiently high in comparison
with commercial advantage.

"In dealing with cargo-steamers the committee
clearly, and perhaps necessarily, put commercial con-

siderations in the first place. For vessels above 300
ft. in length they recommend the old Admiralty
condition; for vessels under 300 ft. in length

and down to 260 ft. they practically give up
any subdivision of the hold abaft the machinery
space. It can hardly be supposed that even if a

new law were passed on the subject of water-tight sub-

division, it would be so framed as to bear har(Uy upon
the owners of cargo-ships previously built and to in-

volve expensive structural alterations. Taking the

common-sense view, one would say that the committee
wished to give somewhat greater safety to future

cargc -carriers, and considered that this could be done
without seriously diminishing commercial efficiency.

"Sailing ships carrying more than 50 passengers or

rnore than one adult passenger to every 33 tons of

I'egistered tonnage are placed in the fourth grade, and
are recommended to be subdivided so that they shall

keep afloat with the two foremost compartments or any

one of the other compartments open to the sea. This

is a most important advance, the character of which
will be understood from what has been said abov^
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particularly respecting emigrant shipe. Other sail-
ing veaaels, cargo-carriers, are put upon the same
temw as cargo-steamers of about 25 ft. greater length;
and in these cases also a substantial advance on exist-
ing practice is recommended. Recently there have
been considerable additions to the size and numbers of
sailing ships, the safety of which would undoubtedly
be much increased if the views of the committee were
adopted without serious interference with the stowage
or working of cargoes.

"The most perfect system of bulkheads may be
rendered useless if proper care is not bestowed upon
the arrangement and management of openings made
in the sides of the ships (for light and air, for coaling,
and for ports), and situated near the region of the
water-line. The committee emphasise this fact, and
propose various practical rules which would fully meet
the case if adopted. They also enter into detail on
the proper arrangements for making and working
doors and passage-ways in bulkheads; but of these sug-
gestions only one need be mentioned. It is that in
merchant ships there should be a regular drill for
closing watertight doors, corresponding to the estab-
hslied drills in fire extinction and boat lowering.
This applies especially to passenger steamers, and is
well worthy of adoption by owners Ideal bulkheads
have no doors; in practice, easy communication fore
and aft, at least in the engine and boiler spaces, is a
necessity in both war- and merchant-ships. War ves-
sels, with their numerous disciplined crews, have drills
in closing doors witnout preparation or notice, thus
simulating the conditions of accident. Merchant
vessels carrying passengers should imitate this practice
as a measure of precaution. It is true that such ves-
sels have fewer men and much less stringent dis-
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cipUne; on the other hand, there are fewer doors and
simpler subdivision.

"This naturally leads to the remark that the com-
mittee practically ignore all water-tight partitions ex-
cept transverse bulkheads for merchant-ships. No
doubt there are good reasons for their action. In
war^iiipg, as a defence agninst torpedoes or other
under-water attacks, nearly every partition primarily
erected for stowage or accommodation is made water-
tight, whether it be transverse, longtitudinal, or hori-
zontal. Every cubic inch of space in the war-ship is
assigned for some special purpose. On the contrary,
in merchant-ships large hold spaces, are necessary for
cargo carrying, and tranverse bulkheads are much the
most convenient, besides being on the whole most
efficient."

"The last paragraph of the report recalls attention
to the fact that the Bulkheads Committee grew out of
the Life-saving Appliances Committee. It runs as
follows:

—

'Having regard to the great additional safeguard
which such subdivision as we have recommended
would provide against loss, not only by collision or
stranding, but also by fire, we would suggest that the
Board of Trade might well offer a larger concession
than that mentioned in Section 7 of the reference to
this committee as an inducement to owners to sub-
divide their vessels to the extent that we have in-
dicated under the several grades. We, therefore, sub-
mit that in such case owners might be relieved of the
obligation to carry any part of the additional boats,
rafts, and other life-saving appliances required by the
rules issued by the Board of Trade under the Mer-
chant Shipping (Life-Saving Appliances) Act, 1888.'

"This recommendation opened a way to the prac-
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tical encouragement of efficient Bubdivision by the
lioard of Trade, under the proviHionH of the Act of
1888, and as interpreting the Kulea of 1800. It has
already been remarked that strong adverse opinions
have been expressed with reference to the multiplica-
tion of boats and life-saving appliances. This is par-
ticularly true as regards the equipment of sea-going
vessels. In fact it is undeniable that such appliances
are chiefly of service in keeping people afloat for
limited periods supposing rescue to be at hand. And,
further, in passenger steamers carrying large numbers
of people, It is difficult, or as many say, practically
impossible, to arrange the boats and lifeisaving gear
so that they may be at once available. To carry many
boats that can be got out with difficulty, and which
cannot be efficiently manned by the limited crew even
if got out, is little real gain. But to keep the ship
herself afloat, even when seriously damaged, must
always be advantageous; and if she sinks ultimately,
to gain time for getting people and provisions into
boats, must be of value.

"Without unduly reducing boats and life-saving
appliances, the committee's recommendation put a
premium on increased subdivision, by enabling the
well di\ ided ship to gain in equipment upon the ill-

divided vessel.

"This the Board of Trade can do without new legis-
lation. After persevering for 30 years on the prin-
ciple of non-interference with the structural arrange-
ment of ships, the Department will, no doubt, require
strong reasons for a change of policy and for a return
to compulsory legislative enactments respecting water-
tight subdivision. The existing practice of the
Board of Trade in dealing with the machinery and
boilers of passenger steamers is held, in many quarters,
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to hamper prof^resa and fetter ingenuity. Strong op-
fHMition would therefore he raised to legiBlation on
the Huhject of bulkheads, and it is to be hoped that
the proper secnritv of passengers and erews over the
high seas \ ill l>e in«urc<l \iy the voluntary action of
ship-owners and the pressure of competition. The
standard of efficiency in all features of ship constnic-
tion is continuously being raised by the leaders in ship-
building and ship-owning, and, where they lead, others
mu^» eventually follow."

Since the report of the Committee was presented
the Board of Trade has used its powers under the Act
of 1888 to insist upon the full provision of life-saving

appliances or satisfactory subdivision. Beyond this

indirect use of their recommendations the Committee
has had little public recognition of their work. Re-
cently, at the annual meetings of the Institution of
Na /al Architects, the late Sir Kdward Harland spoke,
with considerable feeling, of the report 'being under
a cloud,' and vigorously defended the character of the
work which was done and the recommendations made.
There can be no doubt but that Sir Edward Harland
and his colleagues deserve the gratitude of all in-

terested in shipping for the manner in which this

important inquiry was conducted. The diagrams
show very clearly what the view of the commit-
tee was as to the reasonable and fairly safe
division of ships. The action of the President of to
Board of Trade in giving such an indication of the
future road for ship-builders and 8hi|>owner8 should
receive national commendation, whether it is embodied
in legislation or not. Sir Edward Harland las since
died and the author feels that it is only juat, in this

connection, to lay a wreath upon his grave. When
the enquiry with which the writer was connected
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twenty yean ago, which reBulted in the report of Mr.
Dunn, wa« made, it was not possible to find anywhere
in Great Britain a builder who rose above the level set
by the Board of Trade and Doyds' Committee and
gave such subdivision in the large liners and other
ships built by him as is embodied in the recommenda-
tions made in 1890 by the Bulkhead Committee. It
was only in Ireland that this was done, and the
builder was Harland.
The Bulkhead Committee did not look so much for

fresh legislation or the influence of Registries as for
action by the Board of Trade surveyors in enforcing
the better subdivision through concessions in other
directions. The action taken by the Board of Trade
as expressed in the instructions to surveyors is as
follows:—"When ships of any class are divided into
efficient water-tight compartments to the satisfaction
of the Board of Trade, they shall only be required to
carry additional boats, rafts, and buoyant apparatus
of one-half of the capacity required by these rules, but
the exemption f' 11 not extend to life jackets or
similar approved articles of equal buoyancy suitable
to be worn on the person."

Turning to the instructions as to bulkheads in the
Board of Trade regulations dated 1896 we find no
reference to the recommendations of the committee.
The rule is "an efficient and water-tight engine-room
and stoke-hole bulkhead, as well as a water-tight bulk-
head, and an after water-tight compartment to enclose
the stem tube of each screw shaft, should be fitted in
all sea-going steamers, both new and old, and in the
absence of any of these the case must be specially re-
ferred to the Board of Trade before a declaration is

given. As regards other bulkheads, although sub-
division of the ship is desirable, the surveyors should
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not for the present refuse to grant a declaration
because they had not been fitted.

In other words no control is proposed is the direc-

tion recommended by the committee even for pas-

senger steamers. / . other steamers and all sail-

ing ships, whetli' . - mt; Ing passengers or not, are

"^r o * bulkheads.
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The service performed by the Admiralty in this

matter received very generous recognition from ship-

builders. Mr. William Denny said in 1882, "The Ad-
miralty and especially Mr. Bamaby may claim for

themselves that in the water-tight subdivision of hulls

they have revolutionised the merchant service. They
sounded the first note of alarm upon that point, and
they have since utilised the interests which they raised

in developing a right system of water-tight sub-

division. Mr. Dunn has remarked that the division of
a steamer's hull into many compartments involves

some slight expense, but although it ma -nvolve ex-

pense I am able to say from the experi* -e of ship-

owners for whom my firm has built that it involves

also large conveniences. The steamers which trade

between India and this country have, not only to do a
service between terminal ports, but they have," further,
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to do a service between their owners' intermediate

ports, and find it of very great value, instead of having

laige holds in length and capacity, to have holds in

which they may place with ease the stowage for each

separate port and dischai^e it at once, when they

arrive there, without disturbing the stowage for the

terminal ports. We may congratulate Mr. Bamaby
and the Admiralty that they have not merely intro-

duced a change into the merchant service which has

been useful from a point of view of safety, but which
has been useful commercially."

APPEiraiX TO WATERTIGHT SUBDIVISION.

(Note, by the Author, upon the loss of H. M. S.

Victoria, on 22nd June, 1893, from the effects of a

collision, as to the bearing of the circumstances of the

loss upon the efficiency of bulkhead division.)

I have never been called upon to offer any explana-

tions as to the arrangements in the Victoria, although

the design of the ship was due to me, and I certainly

should have been had there been any alleged de-

ficiency in bulkhead subdivision, or any error of judg-

ment in the arrangements for making the water-tight

doors and scuttles effective.

Nor has there been charged against the ship that an

insufficient amount of stability was provided to meet

such an accident.

Yet the fact remains that in this ship all that bulk-

heads can be made to do was under the control of a

large and highly disciplined crew and that neverthe-

less she sank in smooth water from a single blow. It

has been suggested that this will be remembered in

disparagement of the usefulness of bulkheads unless
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the results of the Admiralty enquiry of 1893 are re-

called and set forth.

It will be remembered that the technical part of the

investigation was conducted by Sir William White,

the Director of Naval Construction, although he was

not responsible for the design of the ship. He was
known throughout the shipbuilding world as being

not only the most competent man upon whom the

duty could possibly have fallen, but of being also

incapable of improperly screening the designer from
any blame which was due to him. The designer of

the ship was satisfied on his part that the Board of

Admiralty would do justice to the ship in any appor-

tionment of blame between the structure and the

control.

In making this investigation and report the Director

of Naval Construction was following precedent.

When in 1875 the "Vangi:ard,'' a completely armour-
belted ship, was sunk in the Irish Sea as the result of

a collision, it was not her designer but his successor in

office who investigated and reported on the circum-

stances as they affected the design of the ship.

The energy of the blow delivered by the "Iron

Duke" which sank the "Vanguard" was estimated to

have been the energy of the 25-ton gun M, L. gun
at the muzzle, and that of the blow delivered by H.
M. S. "Camperdown" to have been equivalent to that

of the 45-ton B. L. gun at the muzzle. The ram of

the "Camperdown" was, moreover, more prolonged

than that of the "Iron Duke."
The Admiralty minute on the question of closing

the water-tight doors, and on the construction and
stability of the ship was as follows:

—

1. "The capsizing of the 'Victoria' under the spe-

cial circumstances above described does not suggest
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any insufficiency of stability in the design of that

vessel. The provision made was ample for all require-

ments. When fully laden and in sea-going trim the
metacentric height was five feet, stability reached its

maximum at an angle of 34^ degrees to the vertical,

and the range of stability was 67^ degrees.

2. "The question remains, what would probably
have happened if all doors, hatches, etc., had been
closed in the 'Victoria' before the collision took place.

Investigation shows that while the loss of buovancy
must in that case have been considerable, yet. Making
all due allowance for probable damage, the ship would
have remained afloat, and under control, and able to

muke port under her own steam. Her bow would
have been depressed about to the water-level; her
heel to starboard would have been about one-half of
that observed before the lurch began; her battery
ports would have been several feet aljove water, and
she would have retained ample stability.

3. "The evidence clearly shows that the existence
of longitudinal water-tight bulkheads in the 'Victoria*

was not the cause of her capsizing. There were only
a few minor longitudinal partitions in '.he fore part of
the ship. Many of these were inoperative because of
damage or open doors.

"It also proves that the loss of the ship was not due
to injuries sustained above the protected deck. Those
injuries produced a loss of buoyancy forward which
was unimportant compared with that resulting from
the flooding of compartments below the protective
deck.

4. "The fact that the 'Victoria' was not armour-
belted to the bow had no influence upon the final re-

sult of the collision. No armour-belt could have pre-

vented the ripping open of the bottom below water

'H'W^^tT ^isf^ma
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by the ram-bow of the 'Camperdown' and the flooding

of the compartments to which water could find access

through the breach.

5. "In conclusion, their Lordships are of opinion

that the general structural arrangements of the 'Vic-

toria' (similar in many respects to those of other ships

in Her Majesty's navy), with the arrangements of

water-tight doors, armoured belt, and protective deck,

did not by any fault of principle contribute to the

loss of the ship; but that, on the contrary, had the

water-tight doors, hatches, and ports been closed, the

ship would have been saved, notwithstanding the

cr'ishing blow which she received from the 'Camper-

down.'

6. "The duty remains of taking every possible step

to prevent the recurrence, imder similar circum-

stances, of the conditions which, after the collision,

resulted in the loss of the ship.

"Regulations will therefore be issued to the fleet

which, while maintaining the responsibility and dis-

cretionary powers of commanding ofiicers, will insure

that, under special circumstances, and particularly

when there is risk of collision, doors, hatches, etc.,

shall be kept closed as far as possible, and men sta-

tioned at any that are necessarily left open.

"Thc.^e regulations will also direct that, under cer-

tain conditions arising out of collision, or under-water

attack, the gim-ports and other openings in the upper

structure shall be closed before water can enter and

endanger the stability of the ship."

It is from this minute quite evident that no argu-

ment can be based on the loss of the "Victoria" against

the value of bulkheads. The lessons affect the

management of the doors and scuttles. They were

much needed for there arc n., people anywlxcrc 60
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careless of their lives and so unwilling to take pre-

cautions for their preservation as are British seamen.
As to the provision necessary for keeping efficient

control of water-tight doors and scuttles, I have long
ago declared that, in my judgment, the only satis-

factory way is to station a watch at every such door
or scuttle which is under water and must he open,
and that such a rule should be enforced in every com-
missioned ship, except when she is at moorings in a
home port. The duty of such a watch should be to

use the efficient means placed under his control for

closing or securing such door or hatch when the call

is made by bugle or pipe.

If this were also made the rule in passenger ships
the public would soon learn the value of the additional
security to life in such ships.



CHAPTER XIII.

HODEL EXPERIMENTS IX AW OK NAVAL DEVELOPMENT.

Soon after the formation of the Institution of Naval
Architects and Marine Enj^ineers in England Mr. Wil-
liam Froude set up at Torquay under the auspices of
the Admiralty an establishment for experimenting
upon the resistances and speeds of models of ships.
Up to this time there had been books written and

theories formed on fluid resistance and ship-builders
thought they knew much upon the subject. But
before 1870, men worked really in the dark. The es-
tablishment at Chelston Cross, Torquay was destined
to throw a flood of light upon the subject and the
Civil Engineer Wm. Froude, trained under Brunei on
the West Country Railways and in tho preparatory
work for the great steamships—to him the nineteenth
century owes a very large part of its distinction.
If the author had to choose a man whose portrait
should be in the front of these pages as more repre-
sentative than any other of the foremost workers in
Xaval Development during a wonderful century he
thinks he would find himself supported by the ship-
builders all over the world in elioosing Mr. Froude.

In supporting tliis enterprise on its first inception
the British Admiralty was advised by Admiral Sir
Robert Spencer Robinson then controller of the Navv
Dr. WooUey and Sir Edward Reed, the Chief Con-

243
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structor who had been Secretary to the Institution

of Naval Architects.

Without this advice it is inconceivable that the Ad-
mirals would have agreed to spend money on play-

ing with models in a tank. But this tank was
destined to be famous. Mr. Froudc devoted himself

and his private means absolutely to this enterprise

and it was a dclierht to go \vith him into the story

of the arrangements and devices by which he sought

to combine accuracy and simplicity in the apparatus.

The tank, the house, the travelling machinery, the

measuring and timing apparatus, the model making

—

everything was original and efficient. The establish-

ment was eventually transferred to Haslar and is now
a recognised part of the outfit of the Designing Staff.

It is presumed that there is no difficulty now in secur-

ing the inclusion of the necessary expenditure in

Naval Estimates, but for years it was necessary to

colour a little the reports of progress in order to secure

the annual subsidy to the Torquay Woiks. Mr.
Froude himself was incapable of using a word of ex-

aggeration, lie was an ideal observer. His friends

and colleagues who believed in him felt themselves

honoured in looking forward with him past the un-

avoidable delays and difficulties to an assured suc-

cess.*

The object of the Establishment was to submit to

experiment various proportions and forms of ships in

model in order to compare the relative resistances in

the same model at various speeds, and in different

* Every new design (or a Bolp of war for the stAte Ik now
tested in modols by the Froude methods not only in Eng-
land but also in Germany, Russia, Denmark, and In the
United States of America.
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fonns and proportions in several models of equal
speeds. There was reason to doubt whether a model
on a scale of J of an inch to a foot would give useful

information as to what would happen in the ship

which it represented. Would a measurement of the
model resistance of a speed which corresponded with
that of the ship represent tnily the resistance in the

ship and would the wave phenomena represent in a
tank what would happen in the open sea?

Mr. Froudo's account of the phenomena and of the

assumptions made in the experiments is as follows:

—

"If a ship be D times the 'dimension,' as it is termed,

of the model, and if at the speeds Vi V, Vg . . . .

the measured resistances of the model are Ri R, Rj
. . . . , then for speeds DJ V„ D^ V,, DJ V„
.... of the ship, the resi^^tances will be D' Rj,

D* Rj, D* Ra To the speeds of model and
ship thus related it is convenient to apply the term
'corresponding speeds.* For example, suppose two
similar ships, the length, breadth, depth, etc., of which
were double one of the other. Then, if at a given

speed (say 10 knots) the resistance of the smaller ship

were ascertained, wo may infer that at a speed of

\/2 X 10 = 14.14 knots in the larger ship there would
be a resistance eight times as great as in the smaller

vessel."

"This law is in accordance with the old rule that the

resistance varies as the square of the velocity, and also

as the area of the surface exposed to resistance. It

takes into account both the resistance due to surface

friction (subject to some correction) and the forma-

tion of deadwater eddies. The passage of the ship

through the water creates waves which are dependent

for their character upon the proportions and form of

the ship. These constitute also an element of resist-
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ance. They are due to differences of hydrodynamio
pressure inherent in the system of stream-lines which
the passage of the ship creates. These wave-configura-

tions should be precisely similar when the originating

forms are similar and are travelling at speeds pro-

portional to the square roots of their respective dimen-
sions, because the resulting forces will be in that case

as the square of the speeds. For example, if the sur-

face of the water surrounding a ship 160 feet long,

travelling at 10 knots an hour, were modelled together

with the ship, on any scale, the model would equally

represent, on half that scale, the water B\jrface sur-

rounding a ship of similar form 320 feet long, travel-

ling at 14.14 knots an hour; or again, on 16 time^ that

scale, the water surface surroimding a model of the

ship 10 feet long, travelling at 2 J knots. Experiment
has abundantly confirmed this proportion as to the

similarity of waves caused by similar forms travelling

at corresponding speeds. The rcRistance caused to

these forms respectively by the development of the

waves would therefore also be proportionate to the

cubes of the dimensions of the fonns and would follow

the law of comparison stated above. It is necessary,

however, to observe that, in dealing with surfaces

having so great a disparity in length and speed as

those of a motlcl and of a ship, a very tangible correc-

tion is necessary in regard to surface friction."

The vessel tried by Mr. Froude for confirming the

law of comparison was H. M. S. "Greyhound," of

1157 tons. She was towed by H. M. S. "Active," of

3078 tons, from the end of a boom 45 feet long, so as

to avoid interference of "wake." It was found to be

possible to tow up to a speed of nearly 13 knots. The
actual amount of towing strain for the "Greyliound"

was approximately as follows:—At 4 knots, 0.6 ton;

i I i
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at 6, 1.4 tons; at 8, 2.5 tone; at 10, 4.7 tons; and at 12,

9.0 tons.

"Comparing tlie indicated horse-power of the

'Greyhound' when on her steam trials and the resist-

ance of the ship as determined by the dynamometer, it

appears that, making allowance for the slip of the

screw, which is a legitimate expenditure of power,

only about 45 per cent of the power exerted by the

steam is usefully employed in propelling the ship, and
that the remainder is wasted in friction of engines and
screw and in the detrimental reaction of the propeller

on the stream lines of the water closing in around the

stem of the vessel.

"The system of experiments involved the construc-

tion of models of various forms (they are really fair-

sized boats of from 10 to 25 feet in length), and the

testing by a dynamometer of the resistances they ex-

perienced when running at various assigned appro-

priate speeds. The system may be described as that

of determining the scale of resistance of a model of

any given form, and from that the resistance of a

ship of any given form, rather than as that of search-

ing for the best form, and this method was preferred

as the more general, and because the form which is

best adapted to any given circumstances comes out

incidently from a comparison of the various results.

We drive each model through the water at the suc-

cessive assigned appropriate speeds by an extremely

sensitive dynamometrical apparatus, which gives us in

every case an accurate automatic record of the model's

resistance, as well as a record of the speed. We thus

obtain for each model a series of speeds and the corre-

sponding resistances; and, to render these results as

intelligible as possible, we represent them graphically

in each case in a form which we call the 'curve of the



S48 NAVAL DBVELOPMF VT.

rMwUnce' for the particular model. On a straight
baae lino which repregents speed to stale we mark off
the series of points denoting the several speeds em-
ployed in the experiments, and at each of these point*
we plant an ordinate which represents to scale the
corresponding resistance. Through the points defined
by these ordinates we draw a fair cun-ed line, and
this curve constitutes what I have called the curve of
resistance. This curve, whatever bo its features, ex-
presses for the model of that particular form what is
in fact and apart from all theory the law of its resist-
ance in terms of its speed; and what we have to do is
if possible to find a rational interpretation of the law.
Now we can at once carry the interpretation a con-
siderable way; for we know that the model has so
many square feet of skin in its surface, and we know
by independent experiments how much force it takes
to draw a square foot of such skin through the water
at each individual speed. The law is very neariy
and for present convenience we may speak as if it
vyere exactly—^that skin resistance is as the area
simply, and aa the square of the s|)ecd. Now, we have
so many square feet of inmiorsed skin in the model,
and the total skin resistance is a certain known
multiple of the product of that number of square feet
and of the square of the speed. Now, when we lay
off on the curve of resistance a second curve which
represents that essential and primary portion of the
resistance, then we find this to be the result: the curve
of skin resistance when drawn is found to be almost
identical with the curve of total resistance at the
lower speeds; but as the speed is increased the curve
of total resistance is found to ascend more or less, and
in some cases to ascend very much alwvc the curve of
akin resistance. The identity of the two curves at

Mfea ll
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the lower speeds is the practical representation of a
propoaition which the highest mathematicians have
long been av?are of, and which I have lately en-
deavoured to draw the public attention to, and to
render popularly intelligible, namely, that when a
ship of tolerably fine lines is moving at a moderate
speed the whole resistance consists of surface friction.
The old idea that the resistance of a ship consists es-
sentially of the force employed in driving the water
out of her way, and closing it up behind hor, or, as it

has sometimes been expressed, in excavating a channel
through the track of water which she traverses,

—

this old idea has ceased to be tenable as a real proposi-
tion, though prima facie we know that it was an ex-
tremely natural one. We now know that, at huiuII
speeds, practically the whole resistance consist-s of sur-
face friction, and some derivative effects of surface
friction, namely, t'o formation of frictional eddies,
which is duo to the thickness of the stem and of the
sternpost ; but this collateral form of frictional action
is insignificant in its amount unless the features of
the ship in which it originates are so abruptly shaped
as to constitute a departure from that necessary fine-
ness of lines which I have described; and we do not
attempt to take an exact separate account of it.

"Thus we divide the forces represented by the
curve of resistance into two elements,—one 'skin re-
sistance,' the other which only comes into existence as
the speed is increased, and which we may term 'resid-

uary resistance.' And we have next to seek for the
cause and governing laws of this latter element. Xow
when the passage of the model along the surface of the
water is carefully studied, we observe that the special
additional circumstance which becomes apparent as
the speed is increased is the train of waves which she

L
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puts in motion; and indeed it has long been known
that this circumstance has important bearings on the
growth o'f resistance. It is in fact certain that the

constant formation of a given series involves the opera-

tion of a constant force, and the expenditure of a

definite amount of power,depending on the magnitude
of those waves and the speed of the model; and, as

we thus naturally conclude that the excess of resist-

ance beyond that due to the surface friction consists

of the force employed in wave-making, we in a rough
way call that residuary resistance 'wave-making re-

sistance.*

"Perhaps I had better say a few words more about
the nature and character of these waves. The inevita-

bly widening form of the ship at her 'entrance'

throws oflF on each side a local oblique wave of greater

or less size according to the speed and to the obtuseness

of the wedge, and these waves form themselves into a

series of diverging crests, such as we are all familiar

with. These waves have peculiar properties. They
retain their identical size for a very great distance

with but little reduction in magnitude. But the main
point is that they become at once dissociated from
the model, and after becoming fully formed at the

bow, they pass clear away into the distant water and
produce no further effect on her resistance. But,

besides those diverging waves, there is produced by
the motion of the model another notable series of

waves which carry their crests transversely to her line

of motion. Those waves, when carefully ob? rved,

prove to have the form shown in detail in the accom-
panying illustration. In the figure there is shown
the form of a model which has a long parallel middle

body accompanied by the series of these transverse

waves as they appear at some one particular speed

i! !
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with the profile of the series defined against the side
of the model. It is seen that the wave is largest
where its crest first appears at the bow, and it re-
appears again and again as we proceed stemwards
along the straight side of the model, but with suc-
cessively reduced dimensions at each reappearance.
That reduction arises thus:—In proportion as each
individual wave has been longer in- existence, its outer
end has spread itself farther into the undisturbed
water on either side, and, as the total energies of the
wave remain the same, the local energy is less and less,
and the wave-crest, as viewed against the side of the
ship, is constantly diminishing. "We see the wave-crest
is almost at right angles to the ship, but the outer end
is slightly deflected stemward from the circumstance
that when a wave is entering undisturbed water ite

progress is a little retarded, and it has to deflect itself
into an oblique position, so that its oblique progress
shall enable it exactly to keep pacg with the ship.
The whole wave-making resistance is the resistance
expended in generating first the diverging bow waves,
which, as we have seen, cease to act on the ship when
once they have rolled clear of the bow; secondly, these
transverse waves, the crests of which remain in con-
tact with the ship's side; and, thirdly, the terminal
wave, which appears independently at the stem of the
ship. This latter wave arises from causes similar to
those which create the bow wave, namely, the pres-
sure of the streams which, forced into divergence
then, here converge under the run of the vessel, and
re-establish an excess of pressure at their meeting.
The term 'wave-making resistance' represents, then,
the excess of resistance beyond that due to surface
friction, and that excess we know to be chiefly due to
this formation of waves by the ship.

M I
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"The waves generated by the ship in passing
through the water originate in the local differences of
pressure caused in the surrounding water by the ves-

sel passing through it; let us suppose, then, that the
features of a particular form are such that these dif-

ferences of pressure tend to produce a variation in the
water level shaped just like a natural wave, or like

portions of a natural wave of a certain length.

"Now an ocean wave of a certain length has a cer-

tain appropriate speed at which only it naturally

travels, just as a pendulum of a certain length has a
certain appropriate period of swing natural to it.

And, just as a small force recurring at intervals corre-

sponding to the natural period of swing of a pendulum
will sustain a very large oscillation, so, when a ship is

travelling at the speed naturally appropriate to the
waves which its features tend to form, the stream-line

forces will enstain a very large wave. The result of
this phenomenon is, that as a ship approaches this

speed the waves become of exaggerated size, and run
away with a proportionately exaggerated amount of
power, causing corresponding resistance. This is the

cause of that very disproportionate increase of resist-

ance experienced with a small increase of speed when
once a certain speed is reached.

"We thus see that the speed at which the rapid
growth of resistance will commence is a speed some-
what less than that appropriate to the length of the
wave which the ship tends to form. Now, the greater
the length of a wave is the higher is the speed ap-

propriate to it; therefore, the greater the length of the
waves which the ship tends to form the higher will

b*" the speed at which the wave-making resistance

begins to become formidable. We may therefore ac-

cept it as an approximate principle that the longer are
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the features of e ship which tend to make waves the
higher will be the speed she will be able to go before
she begins to experience great wave-making resistance,
and the leas will be her wave-making resistance at any
given speed. This principle is the explanation of the
extreme importance of having at least a certain length
of form in a ship intended to attain a certain speed;
for it is necessary, in order to avoid great wave-
making resistance, that the Svave features,' as we
may term them, should be long in comparison with the
length of the wave which would naturally travel at the
speed intended for the ship.

"This view of the matter, then, recognizes the
tendency of a ship, when the speed bears a certain
relation to the length of her wave-making features,
to make large waves and to incur corresponding wave-
making resistance. But it does not take account of
the possibility of the waves made by one feature of
the form so placing themselves with reference to
other features as, by the differences of pressure es-
sential to their existence, either to cause an additional
resistance, or on the other hand to cause a forward
force wLich partly counterbalances the resistance
originally due to their creation. The way in which
this may o?cur we have seen strikingly exhibited in
the results of the experiments I have been describing.
We see that in the very long parallel-sided form the
sternmost of the train of waves left by the bow has
become so small that its effect on the stem is almost
insensible; and here we find, consequently, the united
resistance due simply to the generation of a separate
wave-system by each end of the ship. As we
gradually reduce the length of middle-body, the stern
is brought within the reach of waves large enough to

produce a sensible effect, and according as it ia
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f,

brought into conjunction with a crest or hollow, the
total ware-making resistance l^ecoming least of all
(except at the very highest speed) when the middle-
bodv is reduced to nothing.

"The variations in residuary resistance due to thesa
transverse waveformations are variations of quasi-
hydnwtatic preseure against the after-body, corre-
sponding with the changes in its position with refer-
ence to the phases of the train of waves, there being a
comparative excess of pressure ("causing a forward
force or diminution of resistance) when the after-lx»dy
is opposite a crest, and the reverse when it ia opposite
a troogL

'•By a ^perfect fluid* is meant one the displacements
of which are governed solely by the laws expressed
in the equation of fluid motion, the particles of which
therefore are without viscosity, and are capable of glid-
ing rectilinearly along a perfectly smooth surface
or past each other without frictional interference. By
an imperfect fluid is meant one in which, as in water,
as well as those with which we are practically ac-
quainted, such frictional interference is inentable.

"Dealing first, tl.^n, with the case of steady rectilin-

ear motion in a perfect incompressible fluid, infinite-
ly extended in all directions, it is plain that the motion
will create differences of pressure, and therefore
changes of velocity, in the particles of the surround-
ing fluid, which thus move in what are called 'stream
lines.' At the commencement of the motion of the
body the particles of the fluid undergo acceleration
in their respective stream-line paths, and these accel-
erations imply a resistance experienced by the body;
but after the motion has become established the differ-

ences of pressure satisfy themselves by keeping up the
stream-line configuration; the energy whicli the



S56 NAVAL DEVELOPMENT.

particles receive from the body while they are being
pushed aside by it along their stream-line paths is

finally redelivered by them toit as they collapsearound
it, and come to rest after its passage, and the integrals
of the + and - pressures on the body are exactly equal
at every moment. The manner in which this is eflFec-

ed is governed by the general laws of fluid motion, as
expressed by the well-known equations; and, since
these equations contain no term which implies a loss of
e^'^rgy, the energy existing in the body, as well as in
the stream-line system, remains unaltered; so that,
if the motion is steady, or without acceleration or re-
tardation, the body passes through this theoretically
perfect fluid absolutely without resistance. Nor must
it be thought a paradox (for it is unquestionable) that
even a plane moving steadily at right angles to itself
through a perfect fluid would in the manner described
experience no resistance. But if the fluid, instead of
being inflnite in all directions, be bounded bya definite
free surface parallel to the line of motion, such as a
water level, the existence of this surface cuts off the
reactions of all those particles which would have
existed beyond the surface had the fluid been un-
limited alike in all directions, and which would have
given back in the manner described the energy im-
parted to thtm. By the absence of these reactions
the stream-line motions which would have existed in
the infinite fluid are modified, and the differences of
pressure involve corresponding local elevations of the
surface of the water in the vicinity of the moving
body. And since, in conse(]uence of the action of
gravitation (the force which control ' the surface), a
water protuberance seeks immediately to disperse it-

self into the surrounding fluid in accordance with the
law8 of wave motion, the local elevation partly dis-
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chargw itself alon^ the sarfaoe hv waves whirh cam-
with them the amount of enensr emVxlied in theiV
production. Thu euerjry w, in fact, part of the acirre-
gate energy which wa. impaned to the particles of
flmd while they were being pu.-he*i a..ide, and which,m the infinitelT extended fluid, would have l>een
wholly restored to the WJy during their collapse after
Its passage, but u now, in fact, dissipated. The exact
quality between the - and - pn^.ures no longer
exists, and the brxly experiences a definite resistance
which It would not do if the fluid were infinite in all
directions.

"It is clear, moreover, that the nearer the moving
body approaches the surface the greater are the differ-
ences of pressure to \^ satisfied, the greater will Ih- the
^vaves forme«l, and the crreater the dissipation of
energy. Thus, for example, a fish will experience an
inCTease of resLstance as its path lies nearer to the
surface, the train of waves it creates Ijecoming then
a visible accompaniment of its progress. A fortiori,
when the body moves along the surface as a ship dfKrs
on water, those differences of pressure which would
exist during the morion il the fluid were infinite in all
directions satisfy themselves in still larger waves,
which, in fact, are the waves which accompany the
b.>ly m its motion. The waves which thus visibly ac-
company a vessel in transitu form a marked phenom-
enon m nver steaming. Thus we see how, althoughm a perfect fluid extender] infinitely in all directions,
a body, when once put in motion", would move a^
solutely without resistance, yet, when the fluid is
bounded by a eravitating surface at or near the line
of motion, the body will experience r»--istancr; bv the
formation of waves, notwitkstanding that the fluid
is a perfect one.

17
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'If the fluid is again supposed to be infinite in all

directions, but imperfect, the phenomena previously

described undergo appropriate modifications, and the

moving body will also suffer a specific resistance,—in

the first place by its having to overcome the friction

and viscosity of those particles of the fiuid with which

it is in contact, and next because the friction of the

surrounding particles inter se destroys that orderly

arrangement of the stream-line confl^ration which

allows of the energy imparted to the particles being

returned without loss. If the supposed imperfect

fluid is bounded by a free surface, as already de-

scribed, and the body moves at or near this surface,

it will experience resistances depending on fluid fric-

tion, almost exactly in the same manner as if the

fluid were infinite in all directions. It will also ex-

perience very nearly the same resistance in virtue of

the wave-making action as in the perfect fluid; and

we here see the two sources of resistance existing inde-

pendently of each other, and due to totally different

causes."

The various experimental establishments in exist-

ence in all parts of the world have been modelled on

the lines of that at Chelston Cross.

Mr. Denny of Dumbarton in Scotland, described

that in operation at the Leven shipyard at a recent

Engineering Conference.

The tank itself is 300 feet long: For 250 feet it ia

22 feet broad and ten feet deep and contains in all

about 1,500 tons of fresh water. The remaining

fifty feet of length consists of two shallow docks, one

at each end, constructed for convenience in ballasting,

trimming and other such operations.

Over the water, supported on suitable beams and

girders is a double line of rails, the distance between
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the rails being 3 feet 4 inches. On these rails

run a dynamometer truck and screw truck, which are
drawn along by an endless wire rope and an ordinary
two-cylinder engine. The governor designed by Mr.R E. Froude h extremely sensitive. The modelfloats
underneath the dynamometer truck to which it is

connected by means of a spring the extension of which
is measured as a measure of the resistance to the
model at the various speeds used. The model is free
to move either longitudinally or vertically but is pre-
vented from moving transversely by giiides.

The extension of the spring is multiplied about
eleven times by a bver which carries the recording
pen, this pen writes the ifecord of strains on paper
stretched on a revolving drum. The electric pens
mark time and distance—one marks every half second
from a carefully standardised clock fitted with electric
contacts, the other marks every ten feet by means of
contacts at the side of the rails. A third pen is at-

tached to a governor and indicates whether speed has
been constant throughout the run. If it is not,
diagrams are useless.

The propeller or propellers are driven in their
proper positions at the stern of tlio ship at arranged
speeds from the following screw truck.

The thrust and turning force of the screws arc
measured and marked as in the case of the resistances
on the model.

Thus the dynamometer truck gives the means of
ascertaining the resistance of a model, and from the
screw truck the thrust revolutions and the turning
force necessary to drive the screw or screws is obtained
and from this the required horse-power of the engine
to give the designed speed in the ship represented in
miniature.
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The apparatus is of extreme delicacy. All the
levers are hung on knife edges or flat springs, and all

the wheels in the screw truck are either working on
ball bearings or Atwood pulleys. The quantities dealt

with especially at low speeds are extremely minute.
It is believed that results are obtained to within one-

tenth of one per cent of the truth.

The models are cast in paraffin wax and cut to

shape by a copying machine fitted with rotary cutters

designed by Mr. William Froude, and afterwards

finished by hand. They represent accurately the

actual ships and the displacement is checked by weigh-
ing the model and ballast against the displacement at a
certain water-line.

The principle upon which the tank results are used
in predicting speeds and power depends, so far as the

resistance of the ship is concerned, upon Mr. Fronde's

law of comparison.

Mr. Denny gives some instances of the usefulness

of this system.

In 1887 the Belgian government wished to pur-

chase fast paddle steamers to improve their Ostend
and Dover service. A thorough investigation was
commenced in the tank and started with a vessel 300
feet long, 35 feet broad, with a draught of water of

about 8^ feet.

After making several models it was found that the

best speed which could be guaranteed would not be
more than about 10^ knots. Dissatisfied with this as

it did not exceed what had already been done,

it was determined to continue experimenting
with a view to doing better. Among others a

model was tried with the same draught of water and
length, but 38 feet broad, the displacement being the
same. It was found that instead of being able to
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guarantee only 10 J knot*, 20^ knota could be
guaranteed.

The two veaselg which were the practical rcflults of
these experiments the "Princeaa Ilenrictte" and the
"Joaephine" each did a speed of 22.1 knots on a pro-
longed and severe trial. Model paddles driven by an
electric motor were tested along with the model.
Apart from the question of resistance a most impor-
tant question in a paddle boat is the position of the
paddles as afiPecting the immersion of the wheels. If
proper allowance for longitudinal waves is not made
all calculations may be upset by the discovery that at
the proper speed for the ship there is a wave crest or a
wave hollow at the paddles which either increases or
diminishes their required immersion and efficiency.
In the case of these two steamers the position of a
wave hollow at the wheels was seen to give a de-
pression of 10 inches below the surface at 20^ knots
to which the wheels had to be accommodated.
Having stated how the tank has helped in the pro-

duction of paddle steamers by the prediction of the
actual wave profile with a given form and speed of
ship, Mr. Denny gives instances of the value of
screw experiments. What has been found out, he
says, is both for ships and screws that there is no such
thing as a perfect form of ship but that the form
must vary with every varying condition of length,
draft of water, displacement and speed. Also that
there is no perfect form of screw and that the screw
of one ship which might give a phenomenally good
result on that ship would, as likely as not, give a
phenomenally bad result on another, and different
type of vessel.

^
Mr. Denny gives a case of a vessel where the tank

signally helpied them in the matter of propellers. The
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vessel was 270 feet long and the speed was to be 17^
knots with twin screws. Power for fully 18 knots

was allowed for but the result in the ship was only

17^ knots and that with an abnormal expenditure of

power. Numerous trials were made and it was foiind

that by trimming the vessel nearly level as against 1^
feet by the stem the speed was increased by about
one-half a knot. This showed that there was some-
thing wrong with the stream lines aft in which the

action of the screws was influential. Trials were then
undertaken in the tank with various shapes of pro-

pellers and various areas of blades, i'inally the tank
predicted that if a propeller of the same diameter,

and the same pitch, but with about 20 per cent more
surface were fitted the speed at normal draught and
trim would be increased one-half a knot. This was
done and the predictions of the tank were fulfilled.

In one case where the vessel was required to be
navigated in shallow water the speed asked for was
thought to be beyond what could be got in a very
shallow river. A false bottom was fitted to the tank
to represent this and the experiment showed that the
deep water resistance might be easily increased by 60
per cent in moderately shallow water.

Speaking after the use of the tank for ten years Mr.
Denny says that it saves the designers many a sleep-

less night and anxious day.

It is clear that the great cost of experiments made
in actual ships would be enough to limit the informa-
tion which could be gained in these all important
matters, and, apart from cost, the varying conditions
of wind and weather would make precision quite un-
attainable.

At the Summer Session, 1901, of the Institution of
Naval Architects and Marine Engineers it was decided
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that the time had come when there should be a Froude
experimental tank in England or Scotland or both
which should be accessible to the public. The works
to be under the control of an expert who would take

care that all investigation should be treated confident-

ially in the interests of the designers of the models
submitted to experiuicnt.

The proposition accepted and adopted by the meet-

ing was as follows:

—

"That this meeting having regard to the desira-

bility .of establishing a tank in this country for test-

ing the resistance of models and which might be

available for all shipbuilders request the Council of

the Institution to take the matter into serious con-

sideration with a view to arriving at the best means
of carrying out the suggestion."
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CHAPTER XrV.

CO-OPEBATION IN NAVAL DEVELOPMENT.

In official life in Great Britain as in that of other
European countries the virtue of secrecy ia highly
valued.

That fine word "confidential" is much esteemed.
Sometimes there is a confidential enquiry into some
important national concern. First rate men are on
the commission. Witnesses are examined whose evi-
dence is of the highest value and a report follows.
This report is so confidential that only a few highly
placed officers are allowed to read it. They go out
of office, pledged to secrecy, and their successors have
to administer public affairs in ignorance of the exist-
ence of a report which, if they knew, would seriously
modify their action. If that report had been pub-
lished to all the world no injury resulting from the
disclosure could possibly equal that which is done by
concealing from the workers of to-day the facts and
the opinions of the students and thinkers and experts
who preceded them.

If the reports are published, it is said, some enemy
may have weak places in our defences revealed to him.
It is far worse that the existence of the weak places
should be unknown to their natural defenders when
they have been established on good evidence. Secrecy
is the delight of diplomacy in every foreign office in
Europe. It is unfortunately in high favour also in
matters affecting naval development.
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Our dockyards and arsenals are supposed to em-
bosom secrets on which the fate of the nation depends.
No foreigner must enter a dockyard without a special
permission. This secrecy is made supremely ridic-

ulous by the facts which are perfectly well known.
For example, when the latest design for a ship of war,
which is to be built by contract is completed at the
Admiralty all the leading shipbuilders on the list

of contractors are invited to send draughtsmen
to make tracings of the drawings so that they
may be in a position to send in tenders for build-
ing the ship. These same builders are engaged in
tendering for designs prepared by themselves for for-
eign governments and are at liberty to embody pU the
newest ideas in the construction of the State Ship and
her machinery in a ship for this foreign government.
They may indeed hand over such a ship long before
the government ship is completed.
Then as to guns and ammunition. Almost noth-

ing new ever comes from a government arsenal. All
the improvements are made by private firms like Arm-
strongs and Vickers; and these firms are ready to
make for any customer. As a set-off to this, similar
precautions are taken in France and Germany and
Russia and racial distinctions are kept up as offensively
as possible. As a matter of fact the^e are no secrets
in any dockyard or arsenal at home or abroad which
in the least degree justifies such unfriendly action by
government officials.

The world has been enlightened lately aa to how
the desire to keep petty secrets, in artillery, works
itself out in France, and who are the sort of people
who benefit by the system—a system which creates
distrust and ill feeling and encourages dishonesty.

It would benefit humanity if there were an Inter-
national Bureau issuing a technical periodical giving
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every supposed improvement in any department of
military and naval manufacture. It would prevent
great waste of money, and go far towards removing
national distrusts.

In matters of naval development this has been
partly accomplished by the formation of the Institu-

tion of Naval Architects and Marine Engineers. Here
the foremost men in all navies cooperate. An im-
provement in a material,or in structural arrangement,
or in the mode of investigating natural laws and their

application to ships, is at once made known and openly
discussed.

What the diplomatists and oflScials mischievously
do against the world's peace, shipbuilders and engi-
neers undo. Men like Froude and Thomycroft and
Yarrow in England, like De Bussy, Bertin, Bender-
Fontaine and Normand in France, Schlick and others
in Germany and Melville and Cramp in America

—

these men happily find for us, in cooperation, a bond
of alliance.

The English Institution founded in 1860 has been
a great peacemaker. It has prevented an infinite

waste of money by discrediting bad schemes and
plans, and by establishing sound principles and it has
led to a friendly interest not only in the men who are
engaged in rival navies but also in the success of their
works.

Take for example the case of submarine boats. To
the British Sailor the matter stands thus. To secure
British lines of commerce against French cruisers in
the event of war with France we must, he says, have
ships enough to blockade the French naval ports and
prevent their ships from getting in or out.

The French naval officer says, we cannot submit to
this: We have a great mercantile marine and to be
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unable to protect it is to cover ourselves with shame.

Let lis get out and measure swords in the open seas,

we for our rights, you for yours. We cannot submit

to be shut up like rats in a trap. We shall devise

submarine boats capable of passing with a fair chance

of success under the blockading ships and attacking

them with torpedoes.

The Institution of Naval Architects says, "deeply

interesting! Let us discuss these boats. How can

we limit their sources of failure and increase their

chances of r.uccess?"

In the end let us suppose that the submarine boat

by joint effort is fairly worked out and proves its suc-

cess in war. If that were so the world would be a

distinct gainer and the larger the maritime interest of

the nations the larger their gain because it would

further discredit the big sea battalions—the large

armoured ships.

The English Institution has met with success which

is very gratifying to its members and it sees with

pleasure the growth of a similar Institution in the

United States. No country could sustain such an

Institution unless its mercantile marine were strong

so as to furnish a large number of associates not them-

selves either naval architects or engineers, but all

connected in some way with maritime trade and

interests.

In England it has been found that a president who
is not in the profession of shipbuilding c engine

building nor dependent upon the success of par-

ticular firm or company works well.

It might be that professional or trade rivalries

would introduce difficulties if another course were

taken. The Institution has been very fortunate in

its presidents—all of them have been Peers of the

I
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Realm. Our experience has been that in the English
peerage there is wide understanding of the injunc-
tion "He that would be greatest among jou let him
be the servant of all."

It is in this connexion that a few of the most
notable of the workers in the promotion of naval
development may be referred to. The brief obituary
notices given in the Transactions of the Institution
during the last forty years show the land marks of
progress during the century.

The first of these obituary notices* was of the
brothers John and Charles Wood, naval architects of
Port Glasgow.

The first of their ships was the first steam-ship—the
original "Comet," built on the Clyde for Bell in the
year 1812. The original "Comet" was a vessel only
40 feet long, 12 feet beam, and three horse-power.
In 1813 they built the next, the "Elizabeth," which
was 15 feet longer (a great stride), and of eight horse-

power; and in the following year they built the Clyde,
10 feet longer, and of 12 horse-power. In 1816 they
built the "Glasgow," the first steamer that ventured
80 far to sea as the Island of Cumbrae; and when the
adventurous voyagers, as they were then regarded,
left upon their voyage, their friends bade them fare
well, upon an enterprise which they termed "a tempt-
ing of Providence." But they got home in safety, and
a few years afterwards they built the vessel called the
"Talbot." In 1817 they built the first towing steam-
boat,which from her intended employment was named
the "Tug," hence the name of a well-known useful
class of steam-vessels.

The "Talbot," which the Woods built for David

'Transactions of the Institution of Naval Architects. VoL
n. pp. 142, 143, 145 and 147.
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Napier in 1818 was the first mail packet that ran

from Dublin to Holyhead. The next remarkable

vessel of theirs was the "James Watt." It was an
enormous advance in ocean steam navigation. It was
designed in 1820 by Charles Wood. She had engines

made by James Watt & Co., and was an enormous
ship in those days. The ship before her was 60 feet

long, and she was 120; the ship before her was 14
horse-power, and she was 100 horse-power. It was in

those days a wonderful and enormous stride in naval
architecture, and in itself formed, for ten or fifteen

years, the pattern stepm-ship. This "James Watt"
came to London, and was for a long time a pattern ves-

sel. Before designing her, Mr. Charles Wood sug-

gested, as I say, the practicability of building steam
vessels fit to run from London to Leith; and, in 1820,
he designed the vessel just mentioned. As she was not

to be propelled by masts and sails, with their leverage

to depress the forebody of the vessel, but by paddles,

which would impel her in the same manner as oars,

she should be formed, he said, as the row galleys of

the ancients were, and, therefore, her water lines were
made exactly the same in the forebody as the after-

body, the midship frame being equidistant from the

stem and sternpost. The cod's-head and mackerel's-

tail that had been unnaturally joined together in other

steamers were thus for ever separated.

John Wood built the pattern ship of the Cunard
Line* and also the pattern ship of the second series of

that line. The pattern of the first series was the
"Arcadia," while that of the second was the Europa.

* M. Maginnia says that the Britannia was the first of thla
line and that she with her sisters the Arcadia, Columbia and

'ill

<"l

Caledonia were
Glasgow.

built by Robert Duncan & Co. of Port
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LIST OP STEAMERS BUILT BY MESSRS. JOHN AND
CHARLES WOOD, BETWEEN 1812 AND 1846.

Okt«

1812

1817
1815

1819

1821

1821

1821

1828

Name.

"Comet"
"Elizabeth"
"Clyde"
"Glasgow"
"Tug" ....

"Caledonia"....;
"Argyle"
" liord Nelson "

.

.

"Albion"
" Neptune "

"Robert Burns".
"Talbot"
"Port Glasgow"..
"Defiance'*.
"Marquis of Bute"

' James Watt
" Inverary Castle "

.

"Caledonia"
"Thane of Fife"..
"Edinburgh Castle"
"Highlander"
"Maldoflslay"..,
"MaidofMorven"
"Largs"
" St. Catherine ".

.

"Stirling Castle".
"Ayr"
"St. George"
"Venus"
"Cupid"
"Corsair"
"Belfast"
"Glasgow"
"Kilmun"
"Locluke"
"Castle Finn"
"ValeofClwyd"..
"Monro"

40
65
65
60
70
82
70
74
72
72
72
76
74
65
60
120
84
84
82
82
60
84
65
84
88

88
94
100
40
120
108
120
60
65
70
90

11
12
16
17

16
16
16
16
16
14
19
14
14
14
24
17
14
18
18
16
17
14
17
16
17

17
17
17
12
20
19
20
12
13
14
16

I*

9817

Trade

3 Glasgow and Greenock.
8 Glasgow and Greenock.

12 Glasgow and Greenock.
16 Glasgow and Largs.
32 Went to Leith.
16 Glasgow and Greenock.
16 Glasgow and Greenock.
16i Glasgow and Greenock.
20 Glasgow and Largs.
20 Glasgowand Largs.
20 Glasgow and Greenock.
60 Went to Dublin.
16 Glasgow and Greenock.
12 Glasgow and Greenock.
14 Glasgow and Greenock.
100 Went to London.
40 Glasgow and Inverary.
32 Glasgow and Greenock.
40 Went to Leith.
40 Went to Leith.
20 Glasgow & Tobermory.
60 Glasgow and Islay.
30 Glasgow & Tobermory.
36 Glasgow and Largs.
34 Glasgow and Largs.
16 Glasgow and Arrochar.
60 Glasgow and Ayr.
48 Glasgow and Arrochar.
70 Glasgow and Kilmun.
10 Glasgow and Kilmun.
100 Went to Belfast.
60 Glasgow and Belfast.
100 Glasgow and Liverpool.
20 Glasgow and Kilmun.
30 Glasgow and Kilmun.
30 Went to Derry.
60 Went to Liverpool.
70 Went to Isle of Man.

B «
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LIST OF STEAMERS, ETC—CONOLUOBD.

D*ie.

1828

1832

1837

1837

1839

1840

1841
1842

1842
1845

Nune.

"Menal"
"Mona'Blsle"
" Arran CaaUe "

*'Windaor Castle"..
"Elbe"
"Queen Adelaide".
"John Wood"
"Robert Napier"..
"Vulcan"
"Perth"
"Dundee"
"St. Columba"
"Nimrod"
"Queen of the Iblea"
"Coleraine"
"City of Glasgow ".

"Isabella Napier"..
"Mercury"
"Sovereign"
"Beremie"
"London"
"Duke ofRichmond"
"Commodore "

"Isle of Bute"
"Maid of Bute"....
"Maid of Arran"...
Ship "Annabella"..
Ship "Falcon"
Ship "Shandon"...
"Admiral/' 600 tons
Ship "Acadia"...
S. "Mary Campbell"
Ship "Temmdon".
Ship"Acbine"....
Ship " Fleetwood ".

Ship "John Wood"
Ship"Europa"....

120
108
94
101

110
117

120
128
132
151
151
114
99
117
112
145
135
132
130
155
158
140
167
104
105
94

20
19
16

16*
17

22
23
24
24
28
28
20
17
22
22
24
23
22
24
29
28*
24
29
16
17
17

n

100
90
50
55
70
130
140
180
200
280
280
100

70
140
140
250
220
190
200
260
320
240
350
60
70
60

Trade.

Went to Wales.
Went to Isle of Man.
Glasgow and Rothesay.
Glasgow and Rothesay.
Glasgow and Rothesay.
Went to Derry.
Glasgowand Livarpool.
Went to Derry.
Glasgow and Liverpool.
Went to Dundee.
Went to Dundee.
Glasgow and Derry.
Glasgow and Ayr.
Went to Isle of Man.
Went to Coleraine.
Glasgowand Liverpool.
Went to Derry.
Glasgow and Dublin.
Went to Leith.
Went to Bombay.
Went to Dundee.
Went to Leith.
Glasgow and Liverpool.
Glasgow and Rothesay.
Glasgow and Rothesay.
Went to Arra^i.

Cunard.

Cunard.
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The foregoing notice is from the pen of John Scott
Russell.

"Mr. T. J. Ditchbum, Member of Council, set up
the first Iron Shipbuilding Establishment on the
Thames.*

"In 1822, when he commenced building steam ves-
sels, the average speed did not exceed eight miles an
hour; in a few years he raised it to 14 with wooden
vessels. In 1844 he obtained, with an iron vessel, a
speed of eighteen mile^ an hour in dead water at the
measured mile. In the year 1845, Mr. Ditchbum
was consulted by the Lords of the Admiralty as to
the most proper size and form of vessel in which to
convey Her Majesty from Whitehall to Woolwich.
After carefully considering the subject, he proposed
a certain form of vessel, and advised that she should
be propelled by an Archimedean screw.

"Although experiments had been made wilh a pro-
peller of this description, and some of their Lordships
had been towed in their barge from Whitehall to
.Woolwich several years before by a small screw-
propelled boat of Ericsson's, yet so' little was known
as to the actual merits of this method of propulsion
at that time, that Mr. Ditchbum'a proposal was not
at first favourably received by their Lordships. But
Mr. Ditchbum, like all men of real genius, had the
power to make others believe in what he did, and also
in his ability to carry out what he undertook.
"From the fact alone of her being the first screw

steamer introduced into the Royal Navy, this little

vessel is remarkable and interesting; but ehe had much
higher claims to consideration than that, for not only
was she the first screw-propelled vessel in the Royal

•Trans. I. N. A. Vol. XI.
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Navy, but she was also one of the very best results

of that mode of propulsion, maintaining a high char-

acter for speed, and the possession of other good
qualities, for over twenty years.

"Mr. Ditchbum had long foreseen that iron was the
material with which the future navies of England
must be constructed, and he perseveringly pressed the
Admiralty authorities of his day to make a series of
experiments in iron shipbuilding for military pur-
poses, by building ships entirely of iron with a view
to get great speed, and of iron and wood for fighting
puqKJses, and iron and wood for coast defence ; but
the prejudice against the use of iron in the Royal
Navy was too great at that time to get his suggestions
carried out, but he did get f^ rder to build an iron
man-of-war, a brig of twcn ,tin8, with a view to
her competing with a fleet ot . 2-gun brigs that were
then constructing, some in the Royal Dockyards and
others by private individuals.

"Mr. Ditchbum'a brig was called the *Recniit,*and
immediately after she was completed she waa com-
missioned and sent to Lisbon; but the trials anticipated
were never made, the advocates of the wooden ships

condemned her, and she was sold out of the Royal
Navy, but nevertheless possesses some interest, being
the first iron fighting ship that belonged to the Royal
Navy of England."

BEV. HENBT M08ELEY.*

"The Rev. Henry Moseley was one of the Vice-
Presidents of the Institution. In 1850 he published
a paper on the 'Rolling of Ships.* It contains the

• TrauB. I. N. A. Vol. XIII.
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most complete investigation of the oAcillatory motion
of a floating body that bad at tbat time appeared. It

is in this paper that the idea of the 'Dynamical
Stability' of a ship was first given.

WILLIAM JOHir MACQUOBN BAOTnifK.*

"One of the great men on the Councilof the Institu-

tion was William John Macquorn Rankine, bom in

Edinburgh in 18J0. 'Tlankine's most important con-
tributions to science are in the dynamical theory of
heat, in the theory of the steam engine; in that
of waves in liquids, especially of sea-waves, and
on the resistance and rolling of ships. He was
among the earliest students in this country who
were able to understand what was meant by ther-
modynamics. He contributed largely to the ex-
tension and settlement of the theory, and probably
to a greater extent than any other person to its reduc-
tion to rules adapted to the practice of engineers; in-

deed he may be considered one of the founders of the
science. In the study of waves in liquids, he and
Mr. William Froude appear to have been the first

persons who successfully worked out a possible theory
of waves of finite displacement in the sea; all the
previous researches were either incomplete in theory
or limited to infinitesimal disturbance. Rankine and
Froude, working independently of one another, appear
to have been the first to arrive at a definite demon-
stration of the mechanical possibility of the trochoidal

wave. They were not the first to suggest that the
trochoid was the clue to the geometry of the sea-wave:

Gerstner and Scott Russell had already done that; but
it was Froude, in the Transactions of the Institution

•Trans. I. N. A. Vol. XIV.
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of Naval Arehiteeh, and Rankinc, in the Tranme-
tion$ of the Royal Society, who first gave proof that
it complied with all the conditionB of fluid motion,
except that of the absence of molecular rotation.

"His study of the resistance of ships appears to have
been suggested by an application, addressed to him
and to ProfesBor Thomson, now Lord Kelvin, by his

friend, James Rolx-rt Napier, for advice as .o

the power necesHary to propel vessels of any fonn.
Professor Thomson then called attention to the
defect in existing theories, with reference to the
resistance of water to a ship's progress, from not
taking account of the viscosity of the fluid. Pro-
fessor Rankinc statcl that if the resistance outside a
ship was the samo as that inside a water-pipe, the
power required to propel a certain vessel would be so

arid so, naming a power of about two-thirds what Mr.
Xapier had estimated to bo necessary. Alluding to

this. Professor Rankine wrote in August, 1858, to the
Philosophtea I Magazine

:

—
" 'In the course of last year there were com-

municated to me in confidonce the results of a groat
body of experiments on the engine-power required
to propel steamships of various sizes and figures at

various speeds. From those results I deduced a
general formula for the resistance of ships having
such figures as usually occur in steamers, which, on
the 23rd of December, 1857, I communicated to the
owner of the experimental data; and ho has since

applied it to practice with complete success.*

"This circumstance no doubt led to his addressing

himself to the th( ory of ships. With this ob; ct in

view, he investigated the form and mechanica work
both of sea-waves and of waves in canals, the waves
which accompany ships, the loss of work consequent
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on the formation of divergent waves, the stream-lines
or lines of motion of water flowing prjt a ship, the
eflFect of the combined oscillation of a ship and a wave,
the steadying effect of keel-resistance, and many other
important points of the hydraulics of a ship. On
nearly all these points he did important original work,
although in many of them the credit must be shared
among him and others who were working abreast of
him—^notably Sir W. Thomson (Lord Kelvin) and
Mr. W. Froude. He also studied the question of pro-
pulsion, and placed its theory on a soimd basis. This
branch of knowledge owes more to Kankine than to
any other writer."

MB. JOHN SCOTT EU8SELL.*

**Mr. John Scott Russell was the moving spirit in
the formation of the Institution of Naval Architects
and Marine Engineers. It may be said that he was its

founder. Though he had intended to become an
engineer, he does not appear in the outset of his
career to have found an opening in the profession.
He settled down in Edinburgh when he was eighteen
or nineteen years of age, and in conjunction with one
of his friends, founded a preparatory school for the
University, called the South Academy, which exists at
the present day. He was encouraged shortly after-

wards to commence science classes at the Mechanics'
Institute at Leith, and at the University of Edin-
burgh, by the example of his old professor of
geometry at St. Andrew's, who had settled down at
Edinburgh, and whose classes were well attended.
The original method with which Scott Russell treated
scientific questions, and his excessive force and clear-

• Trans. I. N. A. Vol. XXIIL
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ness of exposition, rapidly produced a deep impression

on the students at the University; his lecture-room

was soon filled, and when he commenced his second
course, he had emptied the classes of his rival and
former master. He continued at Edinburgh for some
years, lecturing at the University and carrying out
experiments on steam-engines and boilers. In 1832,
Sir John Leslie, the Professor of Natural Philosophy,
died, and so great was Mr. Scott Russell's reputation

and popularity as a teacher, that he was appointed,

when only twenty-four year^ of age, to temporarily
fill the vacancy pending the election of a new pro-

fessor. On the understanding that Brewster was to

be elected, Mr. Scott Hussell declined to compete for

the post, but when it was known that Forbes was a
candidate, and had a good chance of being elected,

many of Mr. Russell's friends strongly urged him to

offer himself. This, however, he declined to do, and
after Professor Forbes' election, Mr. Scott Russell's

connection with Edinburgh University seems to have
terminated, and he henceforth devoted himself with
greater attention to practical engineering and experi-

mental research.

"In the year 1833, Mr. Scott Russell was consulted

by the directors of a Scotch Canal Company as to the

practicability of adopting steam navigation on canals.

His reply was to the eflFect that neither he nor any-
body else could give an opinion of any value on the

subject, but that he would gladly undertake experi-

ments, if the directors would authorise him to do so,

and would place a portion of the canal at his disposal.

They assented, and in this manner was commenced
the famous series of experiments on the nature of

waves, and on the resistance which water opposes to

the motion of floating bodies, in connection with
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which Mr.Bussell's name is so well known. He read

his first paper on the subject before the British

Association in 1834. This he followed up with an-

other paper in the following year, and in 1836, at the

Bristol meeting of the Association, he and Sir John
Robinson, Secretary of the Royal Society of Edin-

burgh, were appointed members of a committee to in-

vestigate the whole subject of waves. The report was

drawn up by Mr. Scott Russell, and was presented to

the Association in 1837. It contains the record? f a

variety of observations on ordinary waves of the oca,

tidal waves, and waves generated in confined channels,

together with the conclusions drawn from the observa-

tions.

"In this report Mr. Russell minutely describes the

Wave of Translation, which he discovered in 1834.

At the same meeting of the Association he read two

papers of great practical interest, viz. one on the

Mechanism of Waves in relation to the improvements

of steam navigation, and the other on Improvements
in Tidal Rivers. In the first of these papers he

announced for the first time, it is believed, his wave-

line system of shaping vessels.

"The first vessel on the wave system was built in

1835 ; it was called the 'Wave.' It was followed in

1836 by the 'Scott Russell,' the 'Flambeau,* and
'Fire King.' At this time Mr. Russell was employed

as manager of the shipbuilding yard which is now
owned by Messrs. Caird & Co. While in this em-

ployment, he succeeded in having his system intro-

duced in the constniction of the new fleet of the

Royal Mail Company, and four of the largest of their

vessels at that time, viz. the 'Teviot,' the 'Tay,' the

'Clyde,' and the 'Tweed,' were designed and built

by himself.
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**In 1844, Mr. Russell removed to Londn, and took

an active part in the management of the Society of

Arts, which was then not in a flourishing condition.

By his energy he succeeded in resuscitating it. He
was appointed joint-secretary to the Society, in 1845,

and subsequently became solo secretary. During his

secretaryship the Society obtained a Royal Charter of

Incorporation, and the series of national exhibitions

was commenced, which eventually led to the holding

of the first great International Exhibition of 1851.

The late Prince Consort bore testimony to the

value of Mr. Russell's labours on behalf of the Exhibi-

tion, in a letter in which he stated that it was 'by dint

of Mr. Scott Russell's tact, judgment, penetration,

resource and courage .;iat obstacles vanished and

intrigues were unmaskr '
'

"Mr. Scott Russell wa.- for many years well known
as a shipbuilder on the Thames, and introduced sev-

eral important improvements in the construction of

iron vessels. He was the first to plate iron ships with

alternate *in and out strakes.' He also invented and

developed the longitudinal system of building, and

was the first to introduce cellular double bottoms.

Although this system of construction has not been

followed much in th° mercantile marine, a modifica-

tion of it has been employed by the Admiralty in the

construction of men-of-war; ever since the first intro-

duction of iron-clad shipbuilding into the Royal Navy.

The largest and most famous ship which Mr. Scott

Russell constructed in the Thames was the 'Great

Eastern.' She embodied all the principal features

of shape and construction for which Mr. Scott Russell

contended; viz. the wave-line form, longitudinal

framing, cellular double bottom, iron decks, and

numerous complete and partial transverse bulkheads."
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DB. JOSEPH WOOLLEY, M. A.*

"Dr. Joseph Woolley,M. A., was one of the original
founders of the Institution, and one of its most active
suppfJrters.

"In the year 1848 he conunenced that part of his
career which was of most interest to the members of
the Institution, for he was then appointed Principal
of the School of Naval Construction at Portsmouth
Dockyard, and retained this post till the school was
abolished by the Admiralty in 1853. During the
short time that this establishment was in existence
Dr. Woolley numbered amongs; Iiis pupils many of
the best-known naval architects of the dav, including
Sir Edward Reed, Sir Nathaniel Barnaby, Mr.
Barnes, Mr. Crossland, and Mr. Morgan.

"Dr. WooUey's high mathematical attainments, and
the interest which he took in applying his scientific

knowledge to the solution of many of the intricate
problems connected with ship design and construction,
enabled him to render the most valuable services to
the science of naval architecture, and much of the
progress which has taken place during the past forty
years must be attributed to his labours, both as a
teacher and as an investigator. His appointment to
the School of Naval Construction put him in a position
to learn how very backward the theory of naval archi-
tecture was in this country, and he earnestly set to
work to remedy the then existing state of things, with
a success to which the Transactions of this Institu-
tion bear continuous testimony.

"When at Portsmouth he wrote an able treatise on
Descriptive Geometry, a subject which was then
almost unknown in Great Britain. He also arranged

•Trans. I. N. A. Vol. XXX.
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a complete course of studies for the tise of his

students, embracing every subject bearing on naval

architecture. He afterwards wrote a second treatise

on tlic application of descriptive geometry to the prob-

lems of naval construction, but the manuscript was
only just completed when the Portsmouth School wa^
abolished, and the book unfortunately was never pub-

lished. On vacating his post at Portsmouth, Dr.

Woolley was appointed Admiralty Inspector of

Schools, and in 1858 he was nominated one of H. M.
Inspectors of Schools. In these capacities he rendered
important services in organising education for the

navy.

"One of the earliest efforts of th& Institution was
directed towards influencing the government to re-

establish a technical School for Xaval Constructors,

and when, in 1864, the Royal School of Xaval Ar-
chitecture and Marine Engineering was founded,

under the joint auspices of the Admiralty and the

Committee of Council on Education, Dr. Woolley was
very rightly appointed Inspector-General and Di-

rector of Studies. He held this post under somewhat
modified conditions till, in 1873, the School was
merged in the Royal N^aval College at Greenwich.

"Shortly after the loss of H. M. S. 'Captain,' in

1870, Dr. Woolley was nominated by the Admiralty
a member of Lord Dufferin's Committee, which was
appointed to consider many vexed questions relating to

the design of ships of war. This committee, in their

very able report, threw much light on the difficult

subjects which they were appointed to consider.

"W hen the qualities of H. M. S. 'Inflexible' were
called in question, the Admiralty appointed a com-
mittee, of which Admiral Sir James Hope was Chair-

man, to investigate the subject. Dr. Woolley was one

I
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of the members of this committee, and his participa-
tion in its labours was almost the last public duty in
connection with Naval Architecture which he was
called on to perform.

"Dr- Woolley invented a very elegant method of
ascertaining the volume of the displacement of a ship
or other floating body."

MR. JOHN PENN.*

"Another notable member of Council was Mr. John
Penn, of Greenwich. "Though the oscillating engine
was not invented by Mr. Penn, he early recognised its

great advantages, and applied it with improvements
of his own to the river steamer 'Endeavour,' which
ran between London and Richmond. The improve-
ments which he eflFected were so great than in 1844 he
was employed by the Admiralty to supply new eni^nes
of the oscillating type to the Admiralty yacht 'Black
Eagle.' This task he accomplished with great suc-

cess. His new engines and boilers occupied only the
same space as the old ones, and developed double the
power. In consequence these engines came into gen-
eral use, and Mr. Penn afterwards received orders to

engine the Royal yacht 'Victoria and Albert' and
the 'Great Britain' steamship.

"His success in improving the screw-engine was per-

haps even more marked. One of the great objects to

be accomplished in order that screw-propellers might
be usefully applied to men-of-war was to keep the
engines well below the water-line in a position of
comparative security against the effects of shot and
shell. One of the solutions of this problem was the

introduction of the well-known type of trunk-engines,

•Trana. I. N. A. Vol. XX.
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in which the intermediate gearing was done away
with, and the piston coupled direct to the crank with-

out the intervention of a piaton-rod, an arrangement

which enabled the engines to be kept low and com-

pact. The first vessels fitted with these engines were

the 'Arrogant' and 'Encounter' in the year 1847,

and these proved so successful that the type came into

general wse for men-of-war, and before Mr. Penn'a

death, his firm had fitted up no fewer thf i 230 vessels

with trunk-engines of sizes, varying from 20 horse-

power for small gunboats, to 8,832 horse-power, which

latter power was developed by the engines of H. M. S.

'Neptune,' and is the greatest power ever attained by

a single pair of cylinders. Mr. Pern also paid great

attention to the subject of increasing the piston speeds

of screw-engines, and by careful design and great per-

fection in workmanship he was enabled to make im-

provements in this direction, which were attended by

large savings in the weights of the machinery and the

spaces occupied by it.

"Another great ser\'ice which Mr. Penn rendered to

the cause of screw-propulsion was the application of

lignum vitSD to the sea-bearings of screw shafts. For

a long time the success of the screw as a substitute for

paddle-wheels was rendered doubtful by the rapid

wear of every description of metal beariftg. After a

scries of experiments had been carried out for him by

Mr. Francis Pettit Smith, Mr. Penn patented in 1854

the use of lignum vit£E for this purpose, and applied

the invention with the most complete success, in the

first instance to H. M. corvette 'Malacca,' for,

previously, this vessel had been wearing away her

outer screw shaft bearings at a rate of 3^ ounces per

hour, but after the introuuction of wooden bearings

she was enabled to steam 15,000 miles, the ear at the

end of this voyage being scarcely appreciable."



Hi II

il :

I

I

284 NAVAL DEVELOPMENT.

BIB WILMAU SIEMENS.*

The obituary notice of this distinguished man says:
"Charles William Siemens was bom in Ilunover, in
1823, and had the advantage of receiving in his early
youth a technical education of a kind which was not
at that period to be obtained in this country. Of an
adventurous disposition, the young Siemens deter-
mined to leave his native land and try his fortune in
other countries. He landed at the East end of Lon-
don in 1843, 'with,' to use his own words, 'only a
few pounds in my pocket, and without friends, but
with an ardent confidence of ultimate success within
my breast.' Thanks to the kindness of Mr. Elking-
ton and Mr. (afterwards Sir Josiah) Mason, he found
his first opportunity in this country, and succeeded
in turning it to good account, and was enabled to
return to his own country and to his mechanical engi-
neering again using his own words, 'a comparative
Croesus. He, however, did not remain absent long,
but returned shortly after\^'ards to settle in this coun-
try for good. His career in the land of his adoption
has been on6 unbroken series of successes. It would
be impossible, within the limits of this short notice
to give an account of all the inventions which have
been made or matured by Sir William Siemens dur-
ing the last forty years. The greater portion of them
have nothing to do with the science of naval architec-
ture. He was eminent not only as a mechanical engi-
neer, but as an electrician, a chemist, and metal-
lurgist, and It was in the latter capacity that he was

T- V,
•1^*''

^''^'"'^ *^^ ™«'* -nduring influence on
shipbuilding.

"In the year 1875, Mr. Bamaby, in a paper read be-

• Trans. I. N. A. Vol. XXV.
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fore thu Institution, made his memorable challenge

to the Bteel-makers of Great Britain to produce for

the use of the Admiralty a quality of steel which
should satisfy ship-builders, which should possess cer-

tain well-defined characteristics which he was careful

to specify, and which should enable the Constnictivo

Department at the Admiralty to build vessels of steel

throughout with confidence. Dr. Siemens at once ac-

cepted the challenge, and the metal produced by the

Siemens open-hearth process was proved to possess

all the qualities which were asked for, and it was
accordingly used as the material for the construction

of the hulls of the 'Iris' and 'Mercury.' So satis-

factory has it been found that this quality of steel

and Bessemer steel are now in extensive use in the

Royal dockyards for the construction of the hulls and
boilers of ships of war, at a cost far below that of the

iron of 1875, and its use is everv dav extending: in the

mercantile marine."

VICE-ADMIBAL PARIS OF THE FRENCH NAVY.*

He was for many years nn Associate of the Institu-

tion. "He entered the French Xavy as midshipman

in 1822, commanded a frigate in 18-iO, became a post-

captain in 1846, in which capacity he took part in the

Crimean war, and was especially distinguished in the

attack on Kinbum. He thrice circumnavigated the

globe, the first time as midshipman on board the

'Astrolabe.' He was promoted to the rank of rear-

admiral in 1858, and to vice-admiral in 1864. When
steam propulsion for war-ships first came into notice,

he obtained permission to go to England to study

•Trans. I. N. A. Vol. XXXIV.
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the construction of the marine engine, and he paascd

three months at the factory of William Fawcett; ho
was afterwards largely inntrimiental in causing the

introduction of steam propulsion into the French
Navy. lie was the author of several works on pro-

fessional subjects. Among the first was his Diction-

nuire de la Marine d Vapeur; then followed his

Manuel du Mechanicien, his Cad'chlnme du Me'
chanicien, and a trtuitiae on the screw propeller. In
18(>.*{ he was appointed a Membre de V Institut. For
some time he was at the head of the Ilydrographic

Service of the French Admiralty, and ho was also a

Member of the Bureau des Longitudes. After his

retirement from active service, he was appointed Con-
servator of the Marino Museum at the Louvre. He
found the Museum in a very indifferent state, and
left it the most perfect in the world. He himself

contributed largely to its collections, for he was a

most expert and artistic draughtsman, and during tho

last twenty years of his life ho drew no less than

three hundred plates illustrating old types of ships,

many of which would have been lost for ever but for

his labours. He published these plates in a beautiful

work entitled Souvenirs de Marine Conserves. He
arranged with the Academy of Science to continue

the work after his death. He was also an expert

modeller, although he had lost his left arm. The
large model of the Suez Canal at the Louvre is en-

tirely the work of his hand. Vice-Admiral Paris

was elected an Associate of thv; Institution in tho

year 1862, and he was elected nn Honorary Associate

in 1885. He contribiitcd six Papers to the Transac-

tions, the latest being a Description of an Instrument

to Analyse Rolling, published in 1886."
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WILUAM FKOCDE.*

"William Fronde, Vice-President of the Institution

of Xaval Architects, was l>om in 1810, and was a son

of Archdeacon Fronde, of I)arlinf;ton, Totnes. He
was a King's Scholar at Westminster, and went
thence to Oriel College, Oxford, where he was the

pupil of his brother, Ilurrell Froude, end of John
Ilenry Xewman. He would dwell in after years

with gratitude on the sound training in mathematics
which he received from his brother, and which re-

sulted in his obtaining a first class in the Mathemati-

cal Class List.

"On leaving Oxford, Mr. Froude adopted the pro-

fession of a civil engineer, and became a pupil of

W. H. R. Palmer, and in 1838 an assistant of Mr.
Brunei, under whom he was engaged on the works
of the Bristol and Exeter Railway, and in other engi-

neering work. Mr. Fronde's regular professional

•work ceased in 1846, when he retired on account of

his father's failing health; but he continued to oc-

cupy himself in scientific investigations of a high

order, as for example, the discharge of elastic fluids

under pressure, and the resistance experienced by a

plane moving obliquely in a fluid. Mr. Froude also

gave his assistance in the solution of various practical

questions in the district in which he lived.

"His intimate friendship \rith Mr. Brunei led him
back at times to take part in engineering work, and
on the occasion of the launch of the 'Great Eastern'

(1857) Mr. Froude conducted a series of experiments

on friction, and on the behaviour of the ship herself.

"It was also in reference to the 'Great Eastern*

that, in 1856, at Mr. Brunei's request, Mr. Froude

•Trans. I. N. A. Vol. XX.
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undertook the inquiry into the rolling of ships, which
will always be connected with his name.

"Mr. Froude grasped the true elementary nature of
the action of wave-water on a floating body, and of
the effect of su' .aive waves on a ship exposed to
their action.

^
As <in essential stepping-stone to pro-

gress in the inquiry, he established on thoroughly
sound principles the mechanical possibility of that
form of motion known as the trochoidal sea-wave, a
subject which has Iwen discussed by other writers.
The leading principles of his views he exempliiied by
experiment, and at an early meeting of this Institu-
tion (1861) he brought forward the leading proposi-
tions with regard tc the rolling of ships, which form
the groundwork of the now established theory on the
subject. The building up of the theoretical struc-
ture thus started was a task which he rapidly pro-
ceeded with; he appreciated and applied in their cor-
rect bearing on the subject the several causes modi-
fying the applic ion of tbo elementary principles,
and he explained his views in papers contributed to
this Institution.

"Having brought the inquiry to this stage Mr.
Froude wa3 fortunate in having an opportunity of in-

vestigating the subject experimentally. By still-

water rolling experiments on a large number of Her
Majesty's Ships (1871 to 1876) he obtained by self-

recording apparatus a definite measure of the resist-

ing force offered by the water to the rolling motion
of a ship in still water. Tne results when analysed
he reduced to mathematical expressions which repre-
sented the action of this force. lie also measured
the rolling at sea of the 'Comet' gimboat (1872)
and of the 'Greyhound' (1872), using for that pur-
pose a simple arrangement of a pointer worked by
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an observer, combined with a Bclf-rocording pendu-

lum.

"Mr. Froude, appreciating the effect of 'resistance'

in checking rolling, had from an early date recor -

mended the extende*! use of bilge-keels as a remedy.
They bad been applied with much success to the

Indian troop-ahips, and as a meml>er of the Commit-
tee on Designs, Mr. Froude had made instructive

experiments with largo models of the 'DevastatiKii'

fitted with bilge-keels of various sizes (1871). Fur-
ther, to test the importance of bilge-keels, compara-
tive trials were made off Plymouth (1872) of two
ships of the same class, the one ('Greyhound') with

bilge-keels, and the other ('Perseus') without; the

results have been published.

"When the 'Devastation' made her sea-going trials

Mr. Froude accompanied the vessel in trials oflF

Queenstown and off Bantry (1873), and on her first

voyage to the Mediterranean (1875). Though seas

of the character most suitable for experiment vtere

not {o\r.^ on either occasion, dhe met with a very

heavy sea off Bantry, and with a long and low swell

off Lisbon, which supplied valuable experimental

data.

"In the 'Greyhound,' when tried off Pl,>Tnouth and
subsequently in the 'Devastation,' Mr. Froude used

an instrument he had devised, in which a heavy,

delicately-hung fly-wheel which took the place of the

pointer, and a suitably placed pendulum, recorded

their behaviour on a diagram, and not only measured
the ship's oscillation, but also measured, as a differ-

ential phenomenon, the mean wave acting upon the

ship, with a degree of exactness exceeding that with

which it had hitherto been possible to ascertain the

profile of the surface ~ive of t! o sea.

19
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"As a member of the 'Inflexible* Committee, Mr.

Froude had the opportunity of testing experimentally

on a large model the extent to which loose water in

a ship may operate to check roiling, a point which

he had for some time thought of much importance,

and which had been one of the features of the design

of that ship. The quelling effect was most marked.

"Aided by these experimental researches, Mr.

Froude had brought to definite terms the quantitative

determination of the leading features in the theory

of rolling, and may in fact be considered to have

established not only the leading true principles, but

to have put these into a workable shape. Not, in-

deed, that he considered the inquiry exhausted, for

at his death he had in preparation at the experiment

tank at Torquay means for prosecuting further im-

portant branches of the investigations, by means of

experiments on models floating in artificially-formed

waves. The same apparatus was also intended for

the investigation of the cognate subject of pitching,

on which Mr. Froude had made observations in the

'Devastation* off Bantry, and on which he had made

valuable reports to the Admiralty. Mr. Froude

prepared a memorandum for the guidance of officers

of the Royal Navy in making the observations of

ocean waves which are ordered to accompany observa-

tions of rolling. A mass of valuable data is thus

being acquired.

"The value of Mr. Fronde's labours on the subject

of rolling is probably exceeded in a commercial, if

not in a scientific, point of view by that of his work

in regard to the resistance and propulsion of ships.

Being an able yachtsman, and also experienced in

steamship trials, the problem of the resistance of the

water to a vessd moving through it had been amply
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brought before his notice; and when he had the op-

portunity he endeavoured to feel his way towards a

consideration of the subject by experiments with
models. While thus engaged, he set himself to con-

sider, and succeeded in arriving at the law of com-
parison by which a ship's resistance may be deduced
from that of her model. He exhibited the general

correctness of the proposition by conclusive experi-

ments.

"Mr. E. J. Reed, then Chief Constnictor of the

Navy, saw the importance of encouraging a method
of thus economically ascertaining the resistance of

ships; and having visited Mr. Froude, and seen the

experimental results, he requested Mr. Froude to put
into a definite proposal his willingness to conduct a

series of experiments for the Admiralty. Mr.
Fronde's offer was accepted at a later period, not

without some public questioning as to the compara-
tive utility of small-scale and full-sized experiments.

An experimental tank with its machinery was erected

near Mr. Fronde's house, at Chelston Cross, Torquay,

and most valuable work has been there carried on.

All the recent ships of the Koyal Navy have been
subjected in model to these experiments. Several

kindred experiments were also tried, and a series of

experiments on form has been in progress, with a
view to obtaining generally applicable principles.

Also, as a preliminary to the other work, a series of

experiments on surface friction were tried.

"In 1871, on the recommendation of the Commit-
tee on Designs, an important experiment was tried

under Mr. Fronde's superintendence. A full-sized

ship, the 'Greyhound,' was towed at various speeds

and the tow-rope strain accurately measured. The
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results verified the law of couiparison on which the

utility of the model experiments chiefly depends.

"The problems of resistance naturally lead to those

of propulsion, as many of Mr. Froude's papers will

testify, and in this Mr. Froude has rendered impor-

tant service by pointing out, measuring and dividing

into its several elements the waste of power connected

with the use of propellers, and of the screw propeller

especially. The above-mentioned 'Greyhound' tow-

ing trial, compared with the results of her steam

trials, marked sufficiently the magnitude of the

waste. One important element of this waste, on

which Mr. Froude had made some experiments on

a small scale, is the prejudicial action of the screw

propeller when placed too near the stem of the ship,

where it wastes power by din inishing the water pres-

sure at the stem of the vessel. The action of screw

propellers formed an important part of the investiga-

tions at Torquay, and the amount of the augmenta-

tion of resistance caused by the action of the propel-

ler behind various forms of ships has been deter-

mined with considerable exactness. The surprising

results of the early steam trials of H. M. S. 'Iris*

led Mr. Froude's attention more closely than before

to the action of the propeller itself, and his paper on

the Elementary Relation hi-oeen Pitch, Slip, and

Propulsive Efficiency, read at the Institution, was

the last of \aa many contributions to our Transac-

tions.

'Tor the investigation of the propulsion of ships, it

being of the greatest importance to obtain accurate

and detailed records of the phenomena attending their

performance under steam, Mr. Froude had for some

time past turned his attention to measured mile trials.

His paper on Mr. Denny's 'progressive speed trials*

m
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was one of the fruits of this. A number of elaborate

observations were made by Mr. Froudo during the

measured mile trials ot the 'Iris,' resulting in a large

body of interesting information, and his investiga-

tions on this subject will probably lead to a great in-

crease in the practical and scientific value of steam
trials.

"To determiuj the power wasted in marine engines,

and so to estimate the proportion of the whole indi-

cated horse-power actually delivered to the screw

propeller, Mr. Froude, at the request of the Admir-
alty, designed and superintended the construction of

a dynamometer to be capable of measuring 2,000

horse-power.

"He also, though rarely, gave popular explanations

of the subjects he was dealing with. In his opening

address as President ot 'e Mechanical Section of

the British Association at Bristol in 1875, he gave an
intelligible exposition of the doctrine of stream-lines

as far as it effects the fundamental principles of the

resistance of ships. '^
.is address he afterwards de-

livered as a lecture at he Royal Institution.

"Mr. Froude was an able workman; with his own
hands he executed many most accurate pieces of work,

and was thus apt at truly testing the workmanship
of others. His mechanical skill is shown by the de-

sign and details of the many beautiful machines he
contrived for his various investigations. The model
cutting machinery; the happy idea, the result of

thoughtful consideration, of using hard paraffin for

the models ; the highly sensitive governors used in the

various instruments; the resistance-recording appara-

tus for the model experiments; the large machine for

measuring the tow-rope strain in the full-sized ship

trials; the rolling recording instrument; and, lastly.
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the large screw-engine dynamometer,—all bear wit-

ness to his mechanical skill. The principle of the

last-mentioned machine especially was the legitimate

outcome of a correctly followed search for a means to

the desired end.

"Mr. Froude went out to the Cape in H. M. S.

'Boadicea,' in December, 1878, for a holiday, and
was on the pomt of starting for England, refreshed

in mind and body, when he was taken ill with dysen-

tery. He died on May 4. He was followed to his

grave in the Navy Cemetery, Simons Town, by men
ami officers of Her Majesty's ships, as was fitting for

one who had rendered such great services to the coun-

try in relation to the Royal Navy. His death is a

heavy blow to science, and more especially to that

branch of science with which the Institution is con-

cerned.

"It is understood that in the official letter of con-

dolence sent by the Lords Commissioners of the

Admiralty to Mr. Froude's family, they expressed

strongly their sense of the services rendered 'to the

Navy and to the Country, in making his great abili-

ties, knowledge, and powers of observation available

for the improvement of the designs of ships, without

reward or any other acknowledgment than the grate-

ful thanks of successive Boards of Admiralty.' The
value of his services to naval architecture has been as

fully recognized abroad, for it was in the interests

of a general progress in the knowledge of the laws of

Nature that he laboured."

SIE EDWARD HAELAND.*

"In the year 1852, after visiting the Great Exhibi-

•Trans. I. N. A. Vol. XXXVII.
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tion in London, Edward Harland went to Glasgow,

and was engaged as a journeyman by Messrs. Thom-
son, of Clyde Bank, who were at that time engine

builders; but shortly afterwards the firm commenced
ship-building, and young Harland very soon became

chief ships* draughtsman. He did not, however, re-

main long with Messrs. Thomson; for, in 1853, he

was appointed manager in the firm of Thomas To-

ward, on the Tyne.

"In the following year he replied to an advertise-

ment for a manager from Messrs. Robert Hickson &
Co., of Queen's Island, Belfast, and obtained the post,

but the firm got into diflSculties and had to make an

arrangement with its creditors. Business was recom-

menced, and, shortly afterwards, with the assistance

of Mr. Schwabe, of Liverpool, Mr. Harland bought

the works, and soon afterwards took into partnership

Mr. WolflF, a nephew of Mr. Schwabe, who had served

his apprenticeship as an engineer with Messrs. Joseph

Whitworth & Co., of Manchester. Thus was founded

the famous firm of Harland & Wolff.

"Amongst the earliest orders received by the new

firm was one for three iron screw steamers, from

Messrs. J. Bibby, of Liverpool. These vessels were

270 feet long, by M feet beam. In 1862, when
Messid. Bibby placed a further order with the firm,

Mr. Harland proposed that the new vessels should

have a greater length, both absolutely, and relatively

to their beam, and the 'Grecian' and 'Italian' were

built of the same beam as the former trio, but 310

feet long. Longitudinal strength was obtained by

making the upper decks of iron, a system then in its

infancy, but which was originally introduced in the

'Great Eastern.' In spite of many prognostications

of failure these vessels turned out entirely success-

.
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ful, and three more were ordered of the same beam,
but 20 feet longer. Sir Edward Harland was always
a strong advocate down to the end of his life of long
ships. He had, however, to encounter a great deal
of opposition to his ideas. These vessels were nick-
named 'Bibby's CoflSns,* by people who prophesied
that they would never return to port; but they did
nothing to justify the prophets of evil. On the con-
trary they proved highly successful, and many fur-
ther orders were placed with the firm by Messrs.
Bibby, each new vessel showing an increafie in length
over its predecessor.

"Perhaps the vessels wth which the names of
Messrs. Harland and Wolff are most identified are
those of the Oceanic Steam Navigation, commonly
called the White Star Line. When this company
was founded by Messrs. Ismay and Imrie, of Liver-
pool, six new steamers were ordered from Messrs.
Harland and Wolff. They were to be capable of
carrying heavy cargo as well as a full complement
of passengers, between Liverpool and New York.
The first of these vessels, named the 'Oceanic,' was
launched in August, 1870, and marked a new depar-
ture in the history of trans-atlantic navigation.
Every new improvement that could contribute either
to the efficiency of the vessel or to the comfort of the
passengers was embodied in her. She was 400 feet
long on the keel, by 41 feet wide; of 3,807 tons
gross, and 2,000 I. H. P. She was the first trans-

atlantic liner fitted with vertical tandem compound
engines. This was in the days of the infancy of the
compound marine engine. The first-class passenger
accommodation was placed amidships and the saloon
extended to the whole width of the ship. Over the
t loon was a commodious promenade deck; gas, for
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lighting purposes, was manufactured on board, and
electric bells fitted for the first time on board a pas-

senger steamer. As is well known this vessel proved

a very great success. She was followed by the

'Britannic' and 'Germanic,' which were celebrated

ships in their day, and these were succeeded by a num-
ber of other steamers for the same line, each being

an improvment on its predecessor, till the culminat-

ing point was reached in the 'Majestic' and 'Teu-

tonic,' launched in 1889, being 582 feet long, by

67 feet 8 inches beam, of 10,000 tons gross, and

18,000 I. H. P. developed in two sets of triple-expan-

sion engines.

"The White Star Line and Messrs. Harland and

Wolff were not famous for great passenger steamers

alone. Reference should also be made to their splen-

did cargo and live stock steamers. Amongst these

mav be mentioned the 'Nomadic,' 'Tauric,' and

'Bovic,' built in 1891 and 1892, the 'Gothic,' built

for the New Zealand trade in 1893, and the 'Civic'

and 'Georgic' also for the New Zealand trade, which

are at present the largest cargo steamers afloat, being

of over 10,000 tons gross measurement.
^

T' e firm commenced engine-building in 1880, and

in 1884 constructed as much as 41,800 I. H. P. The

works, which occupied two acres when taken over

by Mr. Harland, covered at the time of his death an

area of eighty acres."

1

ME. THOMAS ISMAY.

"Thomas Ismay was bom in 1837, at Maryport,

where his father was a shipbuilder and shipowner.

He was apprenticed, at the age of 16, to Messrs.

Trans. I. N. A. Vol. XLIT.
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Imrie & Tomlinson, shipowners, of Liverpool. With
his fellow-apprentice, Mr. William Imrie, he after-
wards started the well-known firm of Ismay, Imrie
& Co. In 1867, he acquired the White Star Line of
Australian clippers, and in the following year, in con-
junction with Mr. William Imrie, he founded the
Oceanic Steamship Company, which is popularly
known as the White Star Line. In 1870, this com-
pany entered into competition for the Atlantic trade
with the S. S. 'Oceanic,' built for it by Messrs, Har-
land & Wol£F, between whom and Mr. Ismay's firm
there always existed the most intimate business rela-

tions. The 'Oceanic' marked a new departure in
the history of trans-atlantic navigation. She was
followed by the 'Britannic' and 'Germanic,' and
by many other famous vessels of continuously in-

creasing size and comfort, culminating in the vessel

'Oceanic' The company also built many cargo
boats of very large size, including the 'Georgic,' of
10,077 tons registered. Thanks to the attention
which Mr. Ismay devoted to the comfort and safety
of its passengers, the White Star Line rapidly became
a favorite one with the travelling public, on both
sides of the Atlantic, and has had a most prosperous
career.

"Mr. Ismay retired from the firm of Ismay, Imrie
& Co., in 1892. He still, however, retained the
chairmanship of the White Star Line, the fleet of
which amounted in the aggregate, last year, to 164,-
000 tons."

hi :i

"M

UR. WILLIAM DEimr.*

"William Denny, of Dumbarton,was another prom-

Trans. I. N. A. Vol. XXVni.
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inent member of the Institution. Mr. Denny's firm

was amongst the earliest to recognize and to take ad-

vantage of the qualities of mild steel for shipbuild-

ing purposes. In the year 1876 they built their first

steamer of Bessemer steel; viz. the 'Taepirg,' a

light-draught paddle-boat, constructed for the Irra-

waddy Flotilla Company. Two years afterwards

they built another steamer for the same company,

this time of Siemens steel, and in the year following

they constructed the 'Kotomahana,' for the Union

Steamship Company of New Zealand, which was the

first ocean-going merchant steamer built of mild steel.

"In the year 1883 the attention of naval architects

was concentrated on the subject of the stability of

ships. The natural result was a large number of

papers on the calculation of stability in the Transac-

tions of this Institution for the year 1884. One of

the most important of these was contributed by Mr.

William Denny, under the title of 'Cross Curves of

Stability, their Uses and a Method of Constructing

Them, Obviating the Necessity for the Usual Cor-

rection for the DiflFerences of the Wedges of Immer-

sion and Emersion.' Shorty after the 'Daphne' in-

quiry, it occurred to Mr. Denny that, as stability

curves were required for at least four draughts of

each steamer, it would be well if some method of

obtaining these curves could be found which would

facilitate their construction. The actual methods

adopted were devised by two gentlemen on the staff

of the firm, and are described in the paper. This

was the last contribution of Mr. Denny to the Trans-

actions of the Institution.

"Mr. Denny's influence on the progress of naval

architecture was by no means limited to the papers

read before this and other scientific institutions. He
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was remarkable, as a business man and a ship-builder,
for his faith in scientific methods, and for his eager-
ness in endeavouring to apply the teachings of science
to everyday commercial practice. His vienrs on this
subject cannot be better explained than by quoting
his remarks in the discussion on two papers read by
members of his staff, published in Vol. XXVI. of the
Transactions: 'What I claim, however, is that my
firm have laid it down as a fixed policv that no theory
shall bo put forward in their office which is not im-
mediately linked to practice. Such a policy is of
value, because theory is continually rendered more
fruitful by embracing practice, and practice is kept
from degenerating into mere rule of thumb by being
wedded to theory, I believe in such matters we are
wiser and more sensible in the present day than we
were in the past.'

"It was in strict accordance with these views that
he determined that his firm should have an experi-
mental tank for the purpose of trying model experi-
ments, similar to that first set up at Torquay by the
late Mr. W. Froude for the Admiralty."

SIB JAMES WEIGHT.*

"Sir James "Wright was one of the Vice-Presidents
of the Institution. He was for many years Engineer-
in-Chief of the British navy. Sir James Wright's
tenure of office corresponded with a period of inces-
sant change and improvement in steam machinery
for the introduction of which into the British navy
he was responsible. When first he was appointed
assistant to the Engineer-in-Chief, steaui pressures
averaged about 20 lbs. to the square inch. Box-

• Trans. I. N. A. Vol. XLI.
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boilers were used, and the engines were fitted with

jet condensers. Gradually pressures rose, the box-

boiler gave way to the cylmdrical type, the engines

were made compound, and surface condensers sub-

stituted for those of the simple jet type. Engines

and screw propellers in war-ships were duplicated.

The introduction of triple-expansion engines enabled

very high pressures of steam to be used advantage-

ously, and involved great increases in the scantlings

of cylindrical boilers. It was in Sir James Wright's

time also that forced draught was introduced into the

navy, and during the last few years of his service

torpedo boats with locomotive boilers were adopted."

LORD ORASSEY.

"The name of Lord Brassey stands high in this

mutual effort towards naval progress. His Naval
Annual has brought to all the ship-builders and engi-

neers of the world the most valuable information, not

by way of disclosing secrets, for he does not do

that, but by comparing ideas and plans from all

navies and throwing light upon difficult problems for

the common benefit. It is largely due to him that

England has been able to hold aloft the lamp of pro-

gress in the naval development of the last part of

the century."

i.n
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CHAPTER XV.

FUTXKZr TXAB8 OW PB(K>BE88 HT THX ITinTXD STATU
KAVT.

FiFTMK years ago I rjited Roach's shipyard
and inspected, by the courtesy of Mr. Secretary Whit-
ney and Chief-Constructor Theodore Wilson, the new
cruisers "Boston" and "Chicago."
At an earlier period I had been the examiner in

naval architecture at Greenwich of the men who
were already busy in designing the new navy. I had
lome talk at Chicago with business men as to the pro-
jected scheme for the formation of a great navy.
There was not much enthusiasm for it there. But
there was a strong naval sentiment apparent at Wash-
ington and a fine group of trained seamen ready to
put their hearts into the work.
They were not hampered by being obliged to go

through the slow beginnings of things. They had
steel to begin with as a buHding material; fast nm-
ning engines for propulsion; good types of boilers,

steel armour and breech-loading guns.
They commenced, with the l^st wishes of England,

on the high rungs of the ladder. They had just
secured the design of the "Texas" by competition, and
I afterwards saw the detailed plans in course of prep-
aration for building her in an English shipyard. By
these drawings and plans she was eventually built at
Norfolk Navy Yard.
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If she ia compared with the ships designed in the

United States subsequently the immense advance

made by the Naval Architects of the States is strik-

ing. The *'Oregon," "Kearsarge" and "Iowa" classes,

the "Charleston" and "Georgia" classes, and arm-

oured cruisers "New York" and the rest make up a

fine navy.

There are now on the list for the United States 22

ships of over 10,000 tons displacement. Several of

these are of 22 knots an hour speed and are armed
with 12-in. and 13-in. guns of the most powerfiil

type.

The sizes of the ships have gone steadily up.

Data.

1890..
1892..
189S..
1896..

1899..
1900..

NMse.

"Indiana"
"Iowa"
"Kentucky"
"Alabwna"
"Maine" (new)
" Georgia " (sheathed) ..

.

"Virginia" (unsheathed)

DtapUeenMnt.
Ton*.

10,200
11,340
ll.MO
11,566
12,400
16,320
14,950

I recently sat with a large assembly of British and
Foreign ship-builders, engineers and naval officers

when Professor Biles, one of the Vice-Presidents of

the Institution of Naval Architects, set before them
particulars of tit great work which had been done

in the United States.

I append here two of the sets of tables prepared by
him for the information of European sailors and ship-

builders.
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Professor Biles called attention to the fact that

cofferdams filled with obturating material which is

expected to expand when in contact with water are

fitted very generally at the sides of the ships. This
material is the pith of the com stock and has been
experimented upon very fully by the Navy Depart-
ment with the result that they prepare their designs

with the intention of adopting it generally. It is

evident that if the com stock material swells when in

contact with water sufficiently to fill up holes made
by shot it will have an important effect upcii the
margin of stability and probably of buoyancy of the
ship in action.

The French government have experimented simi-

larly with cocoa nut fibre.

The gist of all these contrivances is that there is a
struggle between the gunners and the ships—a strug-

gle which threatens the ship with fatal consequences
from the admission of water into parts lying near the
water-line unless they are protected with armour.
The ship-builder seela to avoid this by filling such
spaces with coal, or with other water-excluding ma-
terial. It is not so much to stop holes that, it is

wanted, but to occupy beforehand with light material
vacant spaces into which water would otherwise flow
through woimds in the skin. This question is highly
important to the British navy in its protected ships

and in the ships with short armoured citadels. Yet
the British Admiralty are never heard of as experi-

menting in this direction or as availing themselves of
other people's experiments. Both as a matter of
buoyancy and stability there is nothing which would
80 well repay attention in all navies.

The unreadiness of the British sailor to give atten-

tion to anything except what is hurtful to the enemy
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is well known. He cannot be trusted to adopt or to

improvise anything which seems directed towards

securing his own safety.

In the manufacture of armour the United States

factories have forced the pace in inventive progress.

In the chapter on guns reference is made to the

progress of the United States gunmakers.
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CHAPTER XVI.

BBrnSH NAVAL PAmCS DUBINO THE CENTUBT.

It cannot be said that the oflBcers of the Royal Navy
are satisfied in the face of their responsibilities. Every
now and again they shout in the ear of the publio, and

demand more ships and more men. Such national

arousings are known by the profane name of Naval

Panics.

More money is then demanded to increase the num-
bers of the particular ships of "The Great Squadron
of His Majesty's Naval Royal" which no longer aids

"The Shipping of England" "in commanding the

great and large fields of the ocean," but which dis-

places it, and assumes all its duties as part of the na-

tional defences.

It will be interesting to note some of these period-

ical arousings while the work of displacing and sup-

planting has been going on. In 1850 Sir Francis B.

Head published a book, The Defenceless State of

Oreat Britain (John Murray). In it he quotes from
"Admiral Bowles, late one of the Lords of the Ad-
miralty," the following letter:

—

"Our present force consists chiefly of these objec-

tional classes I have already so severely condemned,

and being consequently, wherever they are found,

notoriously inferior to the enemy's ships, in that part

of the world, will in all probablity be sought and at-

tacked with all the confidence naturally resulting from
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the conaciousneas of superiority; and even if they

escape capture will be redu d to the hunuliating

neceseity of a purely defensive system, until reinforce-

ments arrive, while our merchant ships will fall an

easy prey to privateers, etc. The 28-gun frigates and

10-gun brigs must inevitably be overpowered by any

vessels of war (nominally of their own class) to which

they may be opposed, and with which they cannot

honourably decline an engagement; but what will be

the feelings of the officers and men, whose blood

and honour will have been thus wantonly sacrificed,

and of their countrymen at large, when the light of

truth breaks in upon the nation? When it is seen

that enormous sums have been lavisujd on injudicious

and inadequate preparations, and that after seventy

millions expended in putting our navy into what was

considered a perfect state of equipment we have to

throw aside the greater part of our smaller ships, and

again recommence operations; will not the burst of

p-iblic indignation be loud and tremendous, and will

it be admitted as a sufficient vindication to allege that,

in many particulars, the British navy was far more

inferior at the commencement of former hostilities?"

How familiar we are with similar charges written in

later years, and in more polished English.

Sir Francis Head gives also a descriptive sketch

of the Capture of London by a French army. He
points to the absence from the navy of "Gunner-

Seamen" as its main defect, and as the prime cause

of the failure of the navy to prevent the imagined

landing of the French. He quotes further a strong

letter from Admiral Sir Charles Napier, the political

Admiral of the day.
. . t> ,

Sir Edward Creasy in his "Fifteen Decisive Battles

of the Worid," published in 1851, takes occasion to
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compare thoae who deride the idea of the country
being in peril from the sudden attack of a hostile
expedition with one of the misleading Syracusan
orators in B. C. 413.
At this date (1850) England had 86 sail of the

Line and France 45. In 1852 Navy Estimates were
revised and increased. They were £5,835,588 in that
year. The Russian wa , whioU broke out in 1854,
found Great Britain in the possession of a powerful
steam fleet including two-deckers and three-deckers,
but all built of wood, and all, of course, imarmoured.
In 1858 the Navy Estimates were £8,851,371.

In December, 1858, and January, 1859, a commit-
tee sat under the Administration of Lord Derby "to
consider the very serious increase which had taken
place of late years in the Navy Estimates while it rep-
resented that the naval force of the country is far
inferior to what it ought to be with reference to that
of other Powers, and especially France, and that in-
creased efforts and increased expenditure were im-
peratively called for to place it on a proper footing."

One of the main causes assigned for a prospective
further increase was the comparative state of prepara-
tion of France in respect of powerful screw steamers.
The committee reported that the superiority in line-of-
battle ships over France in 1850 represented by 86
British to 45 French had vanished, for France had
since that date converted all the sailing ships, that
were fit, into steam ships and we were obliged to ac-
cept the position that steam ships were the only ships
really effective for the purposes of war. This move
on the part of France had been followed by England,
but she had lost time and her superiority was gone.
England had now only 29 steam line-of-battle ships,
against 29 of the French. The committee recom-
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mended the conversion of 19 sailing ships-of-the-line
into steam ships-of-the-line and steam frigates. Sir
John Pakington in the Spring of 1859 brought in
estimates for carrying out these recommendations.
The committee confined its proposals to wooden

ships, unarmoured, but Sir John Pakington very
wisely decided to commence at the same time two
armoured steam frigates and to build them of iron.
In coming to tliis decision he was greatly influenced
by the advice of Mr. John Scott Russell. The great
naval tactician of that day was General Sir Howard
Douglas who in August, 1858, published a book,
entitled Naval Warfare with Steam. In this book
speaking of an unarmoured wooden line-of-battle ship,

the "Renown," he said, "The 'Renown* is our best
screw steamer and should be the model of those to be
hereafter constructed."

In pursuance of the committee's views, and of naval
views generally, wooden ships were built and con-
verted for screw ships of war without armour, and in
1861 there were 67 w^ooden steam ships of war build-
ing and converting for the Royal Xavy, and Xavy
Estimates had gone up to 121/1; millions sterling.

These €7 ships include ships which had been built,

launched and placed in "Ordinary." Technically and
in official returns these ships in "Ordinary" were not
"building" because they had been launched. But it

was the practice of that time to leave about one-eighth
of the total work in building to be completed when
the new ship was removed from "Ordinary" to be pre-
pared for sea. (Appendix I.) While she lay in
"Ordinary," which might be for many years, list

pieces were cut out from her planking to admit air to

the frames, and the upper deck was covered with a
water-tight wooden canopy. Many of these 67 ships
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were never completed for aea, for in 1868-9 the

French had again changed their ship-building tactics,

a fact not sufficiently appreciated by Lord Derby't

Committee of that date. At that very time they had
four sea-going iron-plated ships building, and this

change marked as untimely all the fleet which the

navy estimates of 1850 and the immediately subse-

quent years provided for, except the two armoured
uiips which Sir John Paldngton had introduced. The
constmotion of an armoured fleet went on slowly, and
in 1874 the navy was said to be in a shameful condi-

tion. Sir J. Hay said in Parliament that naval offi-

cers concerned in the administration of naval affairs

ought to have resigned their poets rather than to have
countenanced a policy resulting in so much mischief.

Sir Edward Beed said the government had practically

abandoned the naval position of this country in

Europe.

We have thus seen, since the last half century com-
menced, a panic because the wooden sailing ships of

war were of inferior types: another because sailing

line-of-battle ships had become useless, since there

must be steam-power in them: then steam line-of-

battle ships built of wood must be armour-plated to

make them of any service. Later still wooden steam

line-of-battle ships armour-plated had to disappear

because wood was not the proper material of which to

build them. Subsequently mercantile marine speeds

have lai^ly increased, and the Hoyal Navy speeds

of 11 to 14 knots are no longer accepted as satis-

factory. With the higher speeds demanded sail power
became inadmissible and must be abandoned.

Still later quick-firing guns and "high explosive

shells" demanded armour even more imperatively than

the common shell guns had done; thick armour was

Ir;

II
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discredited, and thin armour, widely spread, became
again the mode.

In the meantime the transformation in guns has

been laborious, costly, and the cause of serious delays.

At the end of 1864, £2,800,000 had been spent as we
have seen on breech-loading guns, chiefly for the navy,

but the breech mechanism proved to bo faulty, and

the muzzle loader was re-established in favour in Eng-

land. In 1875 muzzle-loading guns of as much as

100 tons weight were in course of manufacture by

Armstrong. Then muzzle-loading guns were con-

demned by the navy and complete re-armament with

breech-loading guns decided on; and so far as the

construction of the ships armed with the heaviest guns

would admit of it they also must be transformed to

suit the new ordnance.

Running through all this shifting scene, there has

been a growing sense of the steady degradation of the

personnel of "The Shipping of England," so far as

any command of "the great and large fields of the

ocean" is concerned. This has quickened the national

desire for a Royal Fleet equal in power to any con-

ceivable combination of foreign enemies, and capable

of ensuring, so it is said, the eflRcient blockade of all

hostile ports.

Those who like splendid isolation may not perhaps

notice how diflBcult it will be for our commercial

rivals to submit to this. They say control of the

seas, as guardians of the maritime peace, a control

arising out of the mercantile shipping itself would be

one thing; control of the seas as a question apart from

our commerce; by which the British government may,

at its will, shut all the traders of a foreign power out

of its own ports, and leave them outside, undefended,

is quite another thing. This view of the matter has

i

i

I

> 'I
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been forcibly put by a Dutch naval critic in The Rev-
olution in Naval Warfare. (Harmon and Sons, St.

Martin's Lane, 1867.) The writer has preferred to
remain anonymous. He probably thought his teach-
ing would not be palatable to English readers.

During the last half century there has been a great
advance in the dimensions of British ships. The ex-
ceptional ship of 1852, the "Leviathan," or "Great
Eastern," can no longer be regarded as a monster.
The needs of commerce have now brought us up to
her great length. The advances made by the marine
engineers have enabled commerce to employ such
large ships, at high speeds, without extravagant dimen-
sions of engines, or excessive cost of fuel. The Royal
Navy has been prompt to adopt economical improve-
ments in machinery; and torpedo-boat practice has
given to the Royal Navy greatly increased steam
pressures and faster running engines year b>- year.

Ships of the Royal Navy find themselves faced by
speeds in mail steamers, over ocean passages, which
they cannot rival, because of their less favourable
proportions in length and breadth, and because also
of the weight of armament they are obliged to carry.
For this reason the mail steamer will be able, as a
general rule, to keep out of their reach.

Ships of the Royal Navy are faced also by small
vessels of immense speed. Already we have a boat of
100 feet in length running at 34 knots. Such vessels
could be carried by fleets, and their presence in actions
at sea must be reckoned on. That the presence of
torpedo boats in naval engagements at sea will modify
what are called naval tactics does not seem to admit
of question. So also in attempts to blockade a strong
port the possession of such vessels by the blockaded
fleet must present a most serious diflSculty to the
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blockadera. When war with Russia was feared in
1884 tlie one aourco of anxiety, which it was impos-
sible to relieve bv any measures of precaution, was the
security of the largo nhips which were to operate in
the Baltic, where a strong force of torpedo boats was
known to exist. Still the dimensions and speeds of
fighting ships increase. Naval mana?uvre9 have, by
tlH'ir mimic encounters, quickened the popular imagi-
nation in favour of these high speeds notwithstanding
that such sizes and ripoed-s demand dangerous concen-
tration of officers and men in single hulls. The idea
of naval centres, with numerous fast ships, grouped
about heavily-anned and well-protected slower ones,
is discredited. (See Report of Committee on De-
signs, 1871.)

British mercantile shipping is conservative in its

methods. The control of the lioard of Trade and of
the Surveyors of the diflferent Registries does not tend
to rapid progress. In the Roval Navy advance is

stimulated by military rivalries and by the rewards
which fall to successful invention in the arts of war.
Merchant ships profit slowly by some portions of this

military advance, but on the whole the ship of war
becomes more and more specialized among ships. Such
specialization in war-shipping injures the countries
which have the largest shipping interests, and favours
those which have the least.

It is the fashion to regard the low British Naval
Estimates of the years immediately preceding the
Naval Defence Act of 1889 as indicating unwilling-
ness on the part of successive administrations to do
justice to the navy.

So far as the policy extending over these years can
be gauged it may be said that there was a manifest
desire to avoid mere coast-defence ships, and to make

i 1
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Relative lengths, displacenetit*, or weighti, numbers a( officers and

men in the crews and speeds of first-class ships sud of torpedo vessels.

The lengths of the arrows show the nnmber of lengths cf the ship

or the porttoos of her Icnfrth passed over in ten seconds.

MAJESTIC, 757 <»*««» ""> "m»-

D
GOLIATH, 700 officers and men.

-

ALBATROSS (Destroyer) «o officers and men.

if

TURBINIA, »o officers and men.

(nrrr.
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all armoured shipping available on the high seas so

that as the ships become obsolete they may form coast

and harbour defences. Armoured ships of large size

were not built, but powerful guna and thick armour
were put into ships of moderate size. Protecting

decks over machinery tmd magazines were introduced

into all classes of ships. Ships having no side armour
were limited in size so that no crews in such ships

should exceed 300 men. A minimum speed of 13
knots was fixed for cruisers, and place was found for

a large number of vessels of smaller size than the

cruisers, for training and for consular service. They
were kept of small dimensions and cost so as to

multiply the niunber of independent commands for

young officers, and to increase their training power.

They were all fully rigged, and were much under sail

since'their best steam speed did not much exceed their

best sailing speed. They had iron or steel frames
and copper bottoms. All the existing highly trained

officers on the active list of the navy have benefited by
the large number of independent commands which
these vessels gave. It may be safely said that no
foreign vessel of their tonnage could have siu^assed

these small British ships in fighting efficiency. But
foreign vessels were longer, had less sail, were faster

steamers, and so, going out of naval favour, these

vessels have gradually given place to larger ships

worked wholly imder steam.

A list of such vessels of less than 2,000 tons dis-

placement between 1872 and 1873, is as follows:

—
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Name.

("Encounter"
"Modeste"
" Amethyst "
"Sapphire" .^
"Diamond" .W
"Satellite"
"Hyacinth"
"Heroine"
"Caroline"
"Rapid"
"Royalist"
"Gannet"
"Wild Swan"
"Penguin"
"Osprey"
'
' (Cormorant

"

"Dw«on"
" Pegasus "

"Miranda"
"Kingfisher"
"Matlne"
"Espifele"
"Doterel"
"Phoenix"
"PantOme"
"Albatross"
"Egeria"
"Plying Fish'
"Sappho"
"Daring"
"Wanderer"
"Dolphin"
"Rambler"
"Ranger"
" Algerine ''

" Plamingo "

"Griffon^'
"Condor"
"Palcon"
"Swift"
'•Linnet"
"Arab"
"Lfly"..
"Prolic"

Tons.

1970
1970
1970
1970
1970
1420
1420
1420
1420
1420
1420
1130
1130
1130
1130
1130
1130
1130
1130
1130
1130
1130
1130
1130
940
940
940
940
940
940
925
925
835
836
835
780
780
750
700
756
756
720
720
610

LH.P. Oompl*-
ment.

2130
2180
2140
2360
2140
1110
1190
1130
950
950
950
1110
800
720
1060
960
1010
970
1020
1090
1120
il40
1120
1120
970
840
1010
840
840
840
750
750
690
760
810
750
730
770
720
1010
1050
660
830
900

220
220
220
220
220
150
150
150
150
125
125
140
140
140
140
140
140
140
140
140
140
140
140
140
125
125
125
125
125
125
100
100
100
100
100
100
100
100
100
75
75
100
100
77
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Nam«. Tons. LH. P.
Comple-
ment.

" Kestrel " 610
610
610
560
560
560
455
455
455
455
455
455
455
455
455
455
455
461
465
465
465
465
465
465
465
465
465
465
438
4.38

430
430

830
890
710
660
600
600
530
440
510
370
400
390
470
450
480
460
470
440
480
480
470
470
360
470
420
360
350
380
640
530
480
520

77
" Ready " 77
" Rifleman" 77
"Albacore" 60
"Mistletoe" 60
" Watchful " 60
"Cvenet" 60
"Express" 60
' • Contest" 60
" Sheldrake" 60
"Mallard" 59
"Moorhen" 59
" Foxhound " 69
" Forward " 69
"Firm" 69
"Firebrand" 59

"Firefly" 59
"Redwing" 69
" Graonler " 59
" Wranflrler

" 69
"Wasp"' 59
"Espolr" 59
" Banterer " 69
" Ckxskchafer " 69
"Bullfrog" 69
" Starling " 60

"Stork" 60

"Raven" 60

"Ariel" 59
"Zephyr" 69

"Goshawk" 59
" Swinger " 69

Another feature of the time we are considering

—

the seventies and early eighties—was that fast At-

lantic and other liners were extensively modified by

their owners to make them more secure against

foundering from a single under\vater blow. This

gave them, at the same time, a higher military value,

although it still was not much, against armed ships of

similar construction.
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"VVliile these aims were pursued the lai^e fighting

ships, of 2,000 tons displacement and upwards held
in comparison with those of other Powers the position

shown in The Naval Review of 1886 by the author
(E. Marlborough & Co., Old Bailey.)

The large table given in that review showed the

ships which were built of wood, and those which were
unprotected, and it was clear that French naval
policy had not been continuous or sound. Some of
the ships were powerful and it could not be said that

any were otherwise than well designed, but armoured
ships built of wood, and iron ships unprotected, would
certainly require to be withdrawn from service in a
few years. This was perfectly well known to the
French engineers and, in the tables referred to, the
efforts they were making in 1885 to get protected

ships, and especially armoured ships are shown.
A diagram was prepared for the Greenock

Philosophical Society in 1899 and is reproduced here

shewing in small rectangular blocks proportionate in

length and bulk to the length and displacement, re-

spectively, of the ships all the ships of sea-going types

which were complete for sea in several European
navies in May, 1898. Ships of less than 2,000 tons

displacement have been omitted as being too small to

be shewn and ships built of wood and unprotected
ships, as being obsolete.

The blocks represent, in length, the relative lengths

of the ships, and in area their relative displacements.

The spaces between the blocks are proportional to the

thickness of the armour by which the vital parts of the

ships are protected, so that a group of heavily-

armoured ships is made to occupy space in proportion

to the significance of the armour protection which it

carries. The small circles in the British group divide
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the designing periods into four of nine years each;

viz. 1859-68; 1868-77; 1877-86; and 1886-95. The

last section represents the death duties period in

finance.

Referring now to the four designing periods in the

British list, the ships stand in the following order:

—

First period.—"Warrior" (1), "Black Prince" (2),

"Achilles" (3), "Minotaur" (4), "Agincourt" (5),

"Northumberland" (6), "Bellerophon" (7), "Her-

cules" (8), "Monarch" (9), "Audacious" (10), "Iron

Duke" (11), "Invincible" (12), "Swiftsure" (13),

"Triumph" (14), "Sultan" (15).

Second period.—"Devastation" (16), "Thunderer

(17), "Superb" (18), "Keptune" (19), "Alexandra"

(20), "Shannon" (21), "Dreadnought" (22), "Temer-

aire" (23), "Nelson" (24), "Northampton" (25), "In-

flexible" (26), "Cleopatra" (27), "Comus" (28),

"Curacoa" (29), "Champion" (30), "Conquest" (31),

"Carysfort" (32), "Constance" (33), "Cordelia" (34),

"Calypso" (35), "CalUope" (36), "Ajax" (37),

"Agamemnon" (38).

Third period.—"Conqueror" (39), "Polyphemus

(40). "Colossus" (41), "Leander" (42), "Arethusa"

(43) "Amphion" (44), "Phaeton" (45), "Mersey"

46 "Severn" (47), "Thames" (48), "Forth" (49)

"Edinburgh" (50), "ColUngwood" (51), "Rodney

(52), "Howe" (53), "Benbow" (54), "Camperdown

(55), "Anson" (56), "Imperieuse" (57), "Warspite

(58) "Hero" (59), "Sans Pareil" (60), "Australia

(61) "Galatea" (62), "Orlando" (63), "Undaunted

(64), "Immortalite" (65), "Narcissus" (66), "Aurora"

(67), "Nile" (68), "Trafalgar" (69).

The corresponding ships on the French list at the

end of the third period are:—"Friedland" (1), "Re-

doutable" (2), "Devastation" (3), "Duperre ' (4),
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"Vauban" (5), "Baudin" (6), "Coiirbet" (7), "In-

domptabie" (8), "Terrible" (9), "Caiman" (10), "Ro-

quin" (11), "Formidable" (12), "Dugueaclin" (13),

"Iloche" (14), "Magenta" (15), "Marceau" (16),

"Neptune" (17), "Sfax" (18).

Dnrinj? the next nine years of the thirty-nix, the

French added to their list thirty-six ships, and the

British eighty-eight ships.

The names ai«:—(French) "Tage" (19), "Cecile"

(20), "Troudo" (21), "Coetlogon" (22), "Cosrafto"

(23), "Surcouf (24), "Davout" (25), "Dupuy do

Lome" (26), "Alger" (27), "Jean Bart" (28),

"Isly" (29), "Brennus" (30), "Latouche-TreviUe"

(31), "JemmapQs" (32), "Valmy" (33), "Bouvines"

(34), "Trehouart" (35), "Suchet" (36),"Friant" (37),

"Chasseloup-Laubat" (38), "Bugeaud" (39), "Chamy"
(40), "Chanzv" (41), "Charles Martel" (42),

".Taureguiberry" (43), "Linois" r44), "Bruix" (45),

"Camot" (46), "Foudre" (47\ "Galilee" (48), "Cas-

sard" (49), "D'Assas" (50), "Du Chayla" (51),
"Pascal" (52), "Descartes" (53), and "Pothuau"

(54).

The British ships of the fourth period are placed in

the order in which I give the names, as follows:

—

"Melpomene" (70), "Marathon" (71), "Medea"
(72), "Medusa" (73), "Magicienne" (74), "Ringa-

rooma" (75), "Mildura" (76), "Katoomba" (77),

"Tauranga" (78), "Philomel" (79). "Pearl" (80),

"Phcebe" (81), "Pallas" (82), "Wallai j" (83), "Vul-

can" (84), "Blake" (85), "Blenheim" (86), "Sybille"

(87), "Pique" (88), "Thetis" (89), "Naiad" (90),

"Terpsichore" (91), "Sirius" (92\"Andromache" (93),

"[Melampus" (94), "Latona" ' -5), "Iphigenia" (96),

"iEolus" (97), "Scylla" (98), "Retribution" (99),

"Brilliant" (100), "Intrcpiil" (101), "Sappho" (102),

"Rainbow" (103), "Indefatigable" (104), "Spartan"
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(105), "Tribune" (106), "Apollo" (107), "Edg«r"

(108), "Endyniion" (100), "Koyal Arthur" (110),

"Ilawke" (111), "ThoHcuB" (112), "St. George"

(113), "Gibraltar" (114), "Crescent" (115), "Graf-

ton" (116), "Pelonis" (117), "Bonaventure" (118),

"Forte" (110), "Flora" (120), "llermione" (121),

"Fox" (122), "Charvbdia" (123), "Astnea" (124),

"Cambrian" (125), "Eclipso" (126), "Venua" (127),

"Minerva" (128), "Talbot" (120), "Centurion" (130),

"Barfleur" (131), "Renown" (132), "Royal Sover-

eign" (133), "Emprew of India" (134), "Hood"
(135), "Repulse" (130), "Ramillieu" (137), "Reso-

lute" (138), "Revenge" (139), "Royal Oak" (140),

"Magnificent" (141), "Majestic" (142), "Illustrious"

(U3), "Cffisar" (144), "Ilannibal" (145), "Mars"

(146), "Jupiter" (147), "Victorious" (148), "Prince

George" (149), "Isis" (150), "Dido" (151), "Doris"

(152), "Diana" (153), "Juno" (154), "Powerful"

(155), "Terrible" (156), and "Arrogant" (157).

The displacement or bulk of each of these ships is

represented fairly to the eye; so also is the significance

of the armour protection.

There are points of great importance as to whether

there is armour un the sides, and, if so, how high it

rises and how far it extends along the sides of the

ship. These I have been unable to show on the

diagrams.

One thing which I desire to bring out is the in-

dicated horse-power with which these ships are driven.

It works out aa follows:

—
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"Kniar Pojarsky" (1), "Peter the Great" (2),

"General Admiral" (3), "Duke of Edinburgh" (4),

"Vladimir Monomach" (5), "Dimitri Donskoi" (6),

"Rynda" (7), "Alexander II." (8), "Nicolas I." (9),

"Ekaterina U. (10), "Tchesma" (11), "Sinope" (12),

"Admiral Nakhimov" (13), "Admiral Komilov" (14),

'Tamyat Axova" (16), "XH Apostles" (16), "Gan-

gut" (17), "Navarin" (18), "Rurik" (19), "George

the Victorious" (20), 'Tetropaulovsk" (21), "Sisoi

Veliki" (22), "Three Saints' (23), "Rossiya" (24),

"Svetlana" (26).
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LIST OF OEBIIAN SHIPS.
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"Konig Wilhelm" (1), "Preussen" (2), "Friedrich
der Grosse" (3), "Kaiser" (4), "Deutschland" (5),
"Sachsen" (6), "Baiern" (7), "Wurttemberg" (8),
"Baden" (9), "Oldenburg" (10), "Irene" (11), "Prin-
zess Wilhelm" (12), "Beowulf" (13), "Siegfried"

(14), "Frithjof (15), "Heimdall" (16), "Hilde-
brand" (17), "Hagen" (18), "Weissonburfr" (19),
"Kurfurst Friedrich Wilhelm" (20), "Brandenburg"
(21), "Worth" (22), "Kaiserin Augusta" (23),
"Gefion" (24), "Odin" (25), "^gir" (26).

LIST OF ITALIAN SHIPS

"Maria Pia" (1), "San Martino" (2), "Ancona"
(3), "Castelfidardo" (4), "Affondatore" (5), "Duilio"

(6), "Dandolo" (7), "Flavio Gioja" (8), "Vespucci"
(9), "Giovanni Bausan" (10), "ItaUa" (ll),"Lepanto"

(12), "Re Umberto" (13), "SiciUa" (14), "Lauria"

(15), "Morosini" (16), "Dona" (17), "Stromboli"

(18), "Vcsuvio" (19), "Etna" (20), "Fieramosca"
(21), "Dogali" (22), "Piemonte" (23), "Liguria"

(24), "Etnma" (25), "Lombardia" (26), "Umbria"
(27), "Sardegna" (28), "Elba" (29), "Marco Polo"
(30), "Calabria" (31), "Carlo Alberto" (32), "Vettor
Pisani" (33).

The French navy was at the beginning of the
period of expansion quite inadequately represented
by large fighting ships. There was uncertainty as to

approaching developments in guns, in armour, and
in machinery. The French Naval Commission of
1886 demanded that no expense for a new armour-clad
should be incurred before the express sanction of the
Chamber of Deputies had been obtained. England
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was infonned on Admiralty authority that the two
ships laid down in August, 1885, ( the last two in the
third period), would probably be the last large iron-

clads built. At that date (August, 1885), the French
navy consisted almost entirely of wooden ships and
unprotected ships. The French ships of that date
which were completed for sea, which were of sea-

going, non-obsolete types, and which were of at least

2,000 tons displacement, numbered only eleven; viz.

"Heroine," "Friedland," "Redoutable," ''Devasta-

tion," "Duperre,* "Vauban," "Tonnerre," "Fulmin-
ant," "Tempete," "Vengeur," and "Tonnant." Since
that date the five last named have been degraded by
removal from the sea-going lists, and the first has
disappeared from the lists altogether.

The wooden and unprotected ships in the French
list of August, 1885, were 49 in number. Of the
same class of obsolete ships there were at the same
date in the British list only 19. As against the eleven
non-obsolete French ships there were 56 in the British
list

The lists of such obsolete ships of 1885, either built

of wood or unprotected, are as follows:

—

British ships:—"Lord Warden," "Repulse," "In-
constant," "Shah," "Volagp," "Active," "Rover,"
"Boadicea," "Bacchante," "Euryalus," "Iris," "Mer-
cury," "Raleigh," "Opal," "Tourmaline," "Tur-
quoise," "Ruby," "Emerald," "Garnet." In May,
1898, twelve of these had disappeared. The seven
still remaining are not shown on the diagrams.

French ships of obsolete type corresponding with
the above were as follows:—"Provence," "Valeur-
euse," "Surveillante," "Richelieu," "Savoie," "Flan-
dre," "Revanche," "Bolliqueuse," "Alma," "Du-
quesne," "TourviUe," "Thetis," "Taureau," "Ata-



SH NAVAL DKVELOPMBNT.

-I
'

lante," "Montcalm," "Reine Blanche," "CerWre,"
"Belier," "Bouledogue," "Tigre," "Ocean," "Maren-
go," "Infernet," "Sane,""Suffren,""La Galiasonifere,"

"Champlain," "Turenne," "Iphigenie," "Naiade,"
"Arethuse," "Colbert," "Trident," "Victorieuse,"

"Triomphante," "La Perouse," "D' Ertaing,"
"Nielly," "Duguay-Trouin," "La Clocheterie," "Du-
petit-Thouars," "Fabert," "Seignelay," "ViUars,"
"Forfait," '"Magon," "Roland," "Primanguet," and
"Bayaid."

In May, 1898, thiriy-one of these ships had dis-

appeared from the lists. The eight en still remain-
ing are not shown on the diagrams.

I have referred particularly to these facts because
they are contrary to much cherished British opinion.

But the facts were so well known to French naval
constructors and naval officers that when comparisons
were made in England highly favourable to France
they used to say sadly that they only wished the
writers could be made to prove their confident state-

ments. We are in danger of overlooking most impor-
tant distinctions if we include wooden ships and un-
protected ships in reckoning the power of fleets of
fighting ships. I have omitted them from all the
diagrams. Otherwise the diagrams represent the
facts presented to Parliament by the Admiralty on
the 17th May, 1898.

It was in 1885-86 and immediately before and after

it that the country was charged with having allowed
the navy to fall below that of France. What truth

there was in the charge may be seen by these facts.*

*Mr. H. W. Wilson a well-known writer of repute on
naval questions, writing in Sept. 1809 on the Nav.^ Adminis-
tration of the Century, speaks of the " panic aud wasteful
expenditure involved in the alarm of 1886." The author is

! 4
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The French naval authorities were straining every

nerve to satisfy their own reasonable needs, and to

make this a plea for an immense increase in the British

navy, was hardly fair. It does not follow that the in-

crease was not wise and right. No one who thinks

about our naval requirements, with our helpless

mercantile marine, can ever think we have too many
ships or too many men. The country demanded the

increase; the money was found for it, the materials,

the guns, good types of engines and boilers, the dock-

yards, and the designers were ready, and the work
has been done rapidly and well. But those men who
belittled the British navy, in 1885, as compared with

that of France were either ill-informed or not very

scrupulous.

The question now is what will be done with this

fleet. Do not let it be supposed that it will remain

proof against the weapons of naval war for many
years. Its triumph will no doubt be brief; and men
will be saying, not many years hence, how unwise it is

to expect anything approaching finality in such

matters.

The possession of such a fleet affords an opportunity

to British statesmen which may never occur again

in their time. Conscious of its strength the nation

might try once more and perhaps is now trying the

value of a policy it has sometimes, but very rarely

favoured. It might try to remove causes of offence

between us and our neighbours. It might even go

in a position to judj^e with knowledge and fairness in this

matter and he says confidently that in the face of probable

war In 1885 with Ruiaia there was no sign whatever of panic

In the British Na%'al Administration or of wasteful expendi-

ture. The question of alleged wasteful expemliture is dealt

with in the Chapter on the Utilization of the Mercantile
Marine.

•^*i!feSW2*T3?SS
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80 far 88 to test the truth of a principle on which much
of the strenpfh and joy of private life depends. It
might try whether it is not true for nations, as well
as for individuals, that it is more blessed to give than
to receive. So far as this is being done the writer, for
one, is thankful.

By the kind permission of I/)rd Brasaey a diagram
prepared by him shewing the actual expenditure on
new ships of war for the British Navy, 1872-1902, is
given here.

As we study it we ask ourselves whether it is not
time that some reasonable settlement should bo made
as to shipbuilding expenditure for a war navy.

^
We may not get for many years yet, either the

mtemational protection of private property at sea
or the gradual incorporation of wariike features in
fast merchant shipping. Either of these measures
would at once reduce the demand for special armed
ships. But apart from success on these lines there
are considerations which go in the direction of
some necessary limit to this expenditure. As
matters now stand as soon as the sailor marks
some new power of offence or defence making its
appearance in a ship of war he wishes to see this
new power in immodiate operation throughout the
British n&vj. IIo is not content with the introduc-
tion of these now features into British ships at such
a rate as will keep abreast of three cthor navies com-
bined. He desires that all ships shall be condenmed
in his own navy whioh do not possess these superior
qualities. So a groat roconstruction is demanded
every few years and a wliolesale withdrawal of ships
from the effective Xavy List.

This demand of the fighting ma.i for the most per-
fect weapon throughout his entire armoury, however
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often the change may be necessary, has a curious effect
upon the good Admiralty and War Office Official. He
does not hesitate to take up an attitude of hostility to
all innovation and to do his best to suppress it. Sad
experience as to what advancing tides will do is per-
haps working changes in the official mind, but the
author well remembers the authority and seriousness
with which the doctrine was held fifty years ago.
The party in the British Parliament and Press

which forces the pace of reconstruction to-day has no
such justification as they had who drove out the
sailing ship and the wooden ship. This modem party
treats the muzzle-loading gim armament aa being vital
in the sense that the use of steam was. There are
sailors in high eonimands to-day who appear to take
this view as to the total disqualification imposed by
the absence of breech-loading ordnance in a ship.
These same men, when they were younger, spoke Ps
strongly as to the disqualification' imposed by the
presence of breech-loading ordnance in a ship. Noth-
ing, in those days of their ardent youth, would satisfy
them but the entire rearming of the fleet with what
they called the well-known and trusted muzzle-loader.
The breech-loadine: guns might have l)cen retained for
all they were worth and in couree of time men would
have become familiarised with them. Defects and
weaknesses would have been soberly valued and
grt<dually removed. This would not do. Every ship
must be as perfect as it was possible to make it. More-
over the requirements of drill and of uniformity of
stores was imperative, and the inferior breech-loading
guft must go. We had to pay heavily for that and we
are called upon now to reverse the process and get rid
of all ships having a muzzle-loading armament. These
reconstructions take the same course io the matter

«r^.isas^s^stiui.
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of speed. A certain number of ships fell below a
standard of speed which they have in their minds, but
which none of them can justify by any sound reason-

ings or coherent imaginings. Such ships, they say,

must be regarded as obsolete and shoiild not be
reckoned at all in cstinuting the relative strength of
navies. This limit of speed is not a matter of agree-

ment among these critics. They agree only in this

that the limit rises as each new and faster ship is pro-

duced. The well-trained government official will not
produce a faster ship if he can help it, or at least the
improvement shall be very small, but the designer for

some small foreign power comes with the best that can
be done in speed, and the official ships drop hopelessly

astern. If a large ship of war of 20 knots sea-going

speed were produced somewhere to-morrow we should
find that the line between useful and useless ships

would shift its place immediately in critical notices of
the navy. Ships which were reckoned last month as

effective would be struck out. If the new ship had
more than 20 knots England would be regarded as lout

if she pinned her faith any longer on the existing

navy.

But this is eminently unreasonable. Every well-

built and well-protected ship of war has, and a'ways
continues to have a fighting value in proportion to its

displacement or total weight. Experience shows that

the progress of invention lessens this fighting value

by something like 2J per cent every year after the

completion of the ship until, at the end of twenty
years, the ship although kept in a perfect state of

repair has lost 50 per cent of the value originally due
to its displacement, as a seagoing ship.

It is probable that no well-built steel ship, carefully

maintained as a structure, ever loses more than half

%V'A



840 NAVAL DEVELOPMENT.

its first value as part of a great navy. This would not
be true of ships in which speed is the ruling factor.

They become obsolete sooner and more seriously.

It is a question whether at each recommission, in
time of peace, the number of officers and men should
not be reduced in favour of newer ships in the pro-
portion that the efficiency of the ship has been reduced
by lapse of time.

It may be well to add here the last British cry of
alarm as to the navy. It is a letter entitled A
National Danger published in the London Times in
large type on Ist July, 1901.

"The Crimean AVar may fairly be said to have in-

jured the cause of national defence by obscuring its

vital requirements. The defects of our military sys-
tem were so palpable and the unnecessary suffering
and humiliation which they directly entailed were so
keenly felt that public attention was absorbed by the
crying needs of the army. It was thus forgotten that
the campaign liad been rendered possible only by the
command of the sea, that disaster was averted only
by the naval supremacy which enabled our perishing
forces to Ik; recruited and re-equip|H>d, and that if

naval inferiority ever befell us the Umpire would be
indefensible. Oblivion of the greatest lesson of the
war sufficed to warp our policy and to induce neglect
of the Fleet. It followed that for years, our position
was one of peril, none the less real because at the time
unrecognized. So complotoly was the toacliing of
centuries of history ignored and so absolutely were the
national needs misunderstood that when, in 1859,
widespread uneasiness as to the designs of France pre-
vailed, safety was sought in volunteers and in
fortifications, while our naval strength was allowed
to decay.
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"After a long period of grave national danger the
rehabilitation o! the Fleet was at length undertaken
in response to «n appeal to history and to reason; but
the waste to which the mis-reading of the lessons of
the Crimean War directly led defies calculation.

"Precisely the same baneful result appears likely
to follow the war in South Africa. Again serious
defect* in our military forces—defects many of which
cannot be ascribed to inadequate military Budgets

—

have been manifested. Again the vitally important
duties discharged by the navy on the seas are im-
perfectly realized. And again there is a strong tend-
ency in the direction of greatly increased army ex-
penditure without any regard for the higher policy
of defence.

"If the fleet is inadequate, ill-formed, or unpre-
pared for war, no increase to our military forces can
bring any accession of strength to the Empire. If
the navy is in want of funds, we have no right to
divert a shilling to the service of the army.

"Unfortunately, the situation is now far more
serious than in the years which followed the Crimean
War. Our neglect of the navy encouraged French
competition and left us with heavy arrears to make
good. Two European navies, those of Russia and
Germany, have attained dimensions never anticipated
and are rapidly increasing. The splendid isolation
on which we seem to pride ourselves was never so
marked as now. Nor at any previous time have we
been regarded with such general dislike and suspicion
as now visibly prevail. Never before in our long his-

tory was naval strength so absolutely essential to our
national security.

"Nevertheless, we choose a time when our naval
deficiences are manifold to add about 35 per cent to

S
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our miliUry expenditaw. Btoken being
^
iorely

needed for our Bhipe of v. ax, we more than triple the

yeomanry, which is to be trained annually for 18 dayt

at great ooet The Mediterranean Fleet atands in the

forefront of the naral position. If it were defeated,

or eren prerented from taking the offennve, the re-

lults would be diaattrous. It is madne« to trust any-

thing to chance in the Mediterranean or to believe

that, when war breaki out, deficienciea can be sup-

plied. Time will certainly not be there accorded to

us, as has happily been the case in South Africa. Yet,

when the Mediterranean Fleet has pressing needs, it

is actually proposed to spend £1,700,000 annually

upon additions to the Auxiliary forces. The fiddling

of Nero when Rome was burning can be far more

easily justified than this amazing performance. It

is necessary Uiat the reeervea of munitions of war,

which have never been adequately maintained, should

be brought up to a reasonable standard. The ill-

judged parcimony of successive governments must

now be atoned for by a heavy outlay. Such neces-

sary expenditure cannot be grudged; but much of the

large increment claimed by the War Office does not

fall into this category. To squander money upon

Auxiliary forces at a time when the fleet is in want

of men and of ships implies national insanity. Is it

too late to make a transfer from Army to Navy Votes,

or must we contemplate a frech development of the

dangerous impolicy which followed the CximeaQ

War."



CHAPTER XVIL

Tltt IWrMTENCE or THE UriCZ CAXAL VTOJf BBITISII
WAVAt DEVELOPMKJfT.

The opening of the Canal gavo an opportunitv to
Jlntwh Bhipownere to open now linos for sea-carriaire
to India, Auatralia, New Zealand, China and Japan,
and the opportunity was not lont. British ship-build-
ers l)enofited very greatly by the opening of the new
route because new types of ships were needed
The daring enterprise of M. de Lesseps and the

enthusiastic financial support given to him bv the
±rench people thus had as a first consequence an im-
mense advance in British trade and manufactures.
Hut while It did this it struck a heavy blow at the
naval might of Great Britain by the change it
brought about in the character of the shipping on the
great trade routes. The route by the Cape of Good
Hope gave a chance to sailing ships in their competi-
tion with steam ships, and the East India Ships were
fine training fields for seamen. Gradually the East-
India-Men and the China clippers found themselves
cut out by steam carriers through the canal and a
glance at the diagrams and tables given in this book
will Jow how the sailing ship is befng forced out of
the British carrying trade. Not only do sailing
ships cease to train seamen: matters are worse
than IS told in that statement, for the steani.shin l,e-
comes gradually less and less fitted to give equivalent
training.

^
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The Royal Navy has suffered by this change of

route to India in the suppression of troop transport

by the Cape.

It was decided that since it would be cheaper to

send troops in large steamers by the canal to India

such steamers should be built. They were mere

floating hotels with an army of servants and a hand-

ful of sailors and they had no training power for

seamen.

Great Britain suffered also most seriously m an-

other way by this change. The Indian troop service

brought the Cape Colony into touch with home, and

money was spent there which encouraged trade in the

Colonv. When the change was made Egvpt and

Red Sea ports gained at the expense of the Cape and

it is very probable that had the British government

foreseen what was to happen in South Africa they

would have decided to keep up the home tie and main-

tain the sea training of the men. They would have

built troop-cruisers for India, working always round

the Cape. It may be that the mean saving on troop

service has had much to do with colonial alienation in

South Africa. One thing is evident. The change of

route has made Egypt so important to England that

France has seen the growth of British interest there

with vexation and heart-burning. M. de Lesseps has

been the means of bringing England and France to

the verge of war over Egyptian troubles and has

created a perpetual cause of misunderstanding ther^

All the events in Egypt from the bombardment of

Alexandria to the overthrow of the Dervish power

grew out of the creation of the canal.

It is extremely likely that had the old Cape route

for Commerce and especially for Indian transport

11
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been maintained there would have been no Boer diffi-

culties with Groat Britain.

If the canal between the Atlantic and the Pacific
were made, some such transformation would come
over American and Canadian shipping. Ships would
be built on the eastern seaboard of the North Ameri-
can continent to create trade with the western ports
of South America.

Brazil and Argentina open up very slowly and the
prospect of the creation of markets in South America
from their ports is very gloomy. The Spanish com-
munities on the Pacific side are more enterprising
and would offer a good opening for American capital
if there were a canal.

The magnificent rivers flowing through thousands
of miles on their way from the mountains to the
Atlantic announce clearly enough that the future of
South America lies mainly in the development of the
countries lying east of the mountain ranges, but there
is some five thousand miles of Pacific seaboard in
South America which would be brought by a canal
nearer to New York and Montreal by sea than it is

to any part of Europe.
The steam vessels passing through the Suez Canal

in 1900 were 3,441 of 9,378,152 net tons; of these
1,935 of 5,605,221 net tons were British. The num-
ber of troops carried through the canal in 1900 was
154,249 and the number of civilian passengers was
102,415.
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CHAPTER XVm.

THE UTILISATION OF MERCHANT SHIPS FOB WAB PUB-

POSES.

The withdrawal of postal steamers from aitxiliary

armed service had much to do, as has been said else-

where, with the lapse of the iron steamers in reason-

able provision for safety at sea in the event of colli-

sion or of rending open the bottom by grounding.

Mr. Ward Hunt caused an enquiry to be made as to

what elements could be secured in such ships for

armed service and it was found as has also been stated

that the bulkhead subdivision was seriously defective

throughout the mercantile marine. The principal

lines were but little better than the inferior ones.

In 1877, the author, after describing at the Insti-

tution of Naval Architects the various defects of the

merchant steamer for use in war, said that when

Mr. Brassey (now Lord Brassey) first proposed some

time before to revert to subsidies for merchant steam-

ers for war purposes he told Mr. Brassey that he had

considered it many times, but that these difficulties

stood in the way.

The author went on to say that Mr. Ward Hunt

had not been disposed to rest at this point. Assum-

ing that such ships would be no match for unarmoured

ships properly built for war purposes they would evi-

dently be the equals of ships of their own kind em-



UTILISATION OF MBBCHANT SHIPS. 347

ployed by the enemy, and these would be certain to
be numerous and most formidable against sailing

ships and slow steam ships. If, said the author, I
went no further I should have made out a case for
asking the owner of our fast ocean-going ships to

look after his bulkheads; to consider how he might
protect his machinery and hull about the water-line;
and how he might best arm himself. I might fairly
ask him to do this in his own interest—because if he
remains under the flag he must nm the risks of war
in his ordinary business. He may of course be char-
tered or bought by the government, but the most suit-

able ships will in that case command the first pur-
chase and the best prices.

Beference was then made to the fact that the Ad-
miralty had authorized the formation of a list of
ships with the promise of preferential employment.
Such ships were to be inspected by Admiralty Officers,

their bulkhead arrangements shewn on plans to be
recorded at the Admiralty and an undertaking given
that the bulkheads would be so arranged and main-
tained that the ship would continue to float with any
single compartment thrown open to the sea.

Hundreds of ships were modified by owners at
their own expense to meet these conditions and secure
a place on the list.

The author said: I must express my joy—I can
use no weaker word—at the ready acceptance by all

the great shipowners in the United Kingdom of the
Admiralty bulkhead condition. It may take many
years to recover lost ground and bring all first-class

steam-ships up to the standard, but the acceptance of
the Stan 'ard is now an accomplished fact and I trust

we shall never again see in England a first-class steam-
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chip designed which would not float in smooth water

although only one of its compartments had been

brought into full communication with the sea.

But I am disposed to think we may go considerably

further than merely providing for selfdefence. I

believe the ships may be so defended and armed, as

to become not only quite capable of defending them-

selves and of destroying armed ships not regularly

built for war, but also most useful auxiliaries in all

important naval operations. It is quite certain that

they can at a few hours' notice be efficiently de-

fended by a shot-proof screen across the deck before

the machinery, and can as a rule, be quickly and

inexpensively armed. The extent to which, with

suitable protection and armament, they could be em-

ployed in naval warfare, may be thought out, if we
consider what those operations will be. I think they

may be summarised as follows:

NAVAL OPEEATIONS IN WABFABE.

i

Defensive.

1. Self-protect-'on by merchants or travellers on

the high seas against rovers, whether men-of-war or

armed merchant ships.

2. The patrol of the highways of commerce by

vessels in the employment of the government, for

the destruction or capture of rovers.

3. Clearing the offing of important harbours, at

home and in the colonies, of hostile vessels, includ-

ing breaking the attempted blockades of ports.

4. Convoying merchant ships.

5. Protecting harbours, naval stations, and coasts,

at home and in the colonies, against violation.
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Offensive.

349

1. The capture of trading ships belonging to the

enemy, or liable to capture on his account,

2. The infliction of injury upon harbours, naval

stations, and coast towns, and landing military forces

on the enemy's territory.

3. Disabling or destroying the armed ships of the

enemy.
4. Blockading the principal ports of the enemy to

prevent the passage of merchandize inwards or out-

wards, and to lock up his armed ships.

5. Transporting troops, stores and munitions of

war, and keeping up communications by despatch

vessels.

Of the five classes of work placed under the head

of defensive warfare, a fast merchant ship armed
could perform two, in independence of the regular

ships of war, and could take part in all the rest as

auxiliaries to the iron-clads. And a precisely similar

statement holds good with regard to the five classes of

work placed under the head of offensive warfare. I

do not stop to particularise these as a little study of

the question will, I believe, ensure acceptance of

this view.

There are certain general principles which may be

accepted as arising out of the relation between the

several types of fighting ship.

1. The iron-clad ship will, as a rule, be slower and
have less coal endurance than the first-class unarm-
oured or lightly-armoured ship. The iron-clad ship

will therefore be unable to force the first-class un-

armoured or lightly-armoured ship to engage her.

2. In duels between fast xmarmoured or lightly-

armoured steam-ships, the ship with most guns—sup-
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posing them to be equally good and equally well

nerved—will generally be the victor, whatever the

relative speeds or turning powers of the ships may
be, because such actions will generally be determined

at long ranges.

3. Since the merchant ships cannot mount numer-

ous guns, they will, even when armed, find the mod-

ern regular ship of war almost always their victor

in single combat, and fast unarmoured or lightly-

armoured ships will be more effective against armed
merchant ships than iron-clads would be.

It follows from this that fast unarmoured or

lightly-armoured ships of war must be of great conse-

quence to a navy against which armed merchant ships

may be employed by an enemy.

4. The speed with which fast steam-ships can, in

any weather, bear down at night upon slower steam-

ships and sailing-ships, and the terrible naturo of the

attack they can make upon such ships with shells, the

ram, and the torpedo, will make it impossible to con-

voy successfully sailing-ships and slow steam-ships,

in face of the attack of even unarmoured ships, pro-

vided they are fast and efficiently armed.

And if successful navigation of sailing-ships and

slow steam-ships under convoy is impossible, still less

will it be possible to navigate such ships safely with-

out convoy.

The inferences I would draw from the foregoing

considerations are:

—

1. That the merchant-ship which was at one time

the equal of the ship of war, which continued to hold

a high place in naval warfare until far into our

century, gradually lost its place for the reasons I

have ^ven, and eventually fell into contempt among
naval men for war purposes.

f:-i
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2. That the extension, in point of space, of delicate

machinery in the ship of war, and the perfection of

the explosive missiles with which it may be attacked

above and below the water, have topether within the

last few years been gradually bringing the two kinds

of ships again together, except where armour is used.

3. That the appreciation of this fact on the part

of the ship-owners should produce gradually a still

closer approximation, so far as it can be made con-

sistently with success in commercial pursuits.

4. The appreciation of it on the part of the govern-

ment might bring about such an arrangement as

would secure for the state the services of all suitable

vessels in the event of war, and prevent them from

passing into the hands of our enemies.

5. The possibility of forming efficient colonial con-

tingents to the Imperial naval forces for colonial

defence becomes less remote. Colonial naval re-

serves may be created and built up within the

colonial trading fleets to be supplemented by and

worked with heavy iron-clads, furnished by the Im-

perial Navy, to be stationed at the most important

points of the colonial coasts.

I repeat, that with a wider knowledge of the weak

points in the fast steam merchant ships, regarded

from the point of view of the Royal Navy, the sug-

gestions I have offered may have the effect of bring-

ing about valuable changes, without in any way in-

terfering A^'ith the sound commercial qualities of the

ships.

We have a magnificent national possession in our

mercantile steam fleet. A large portion of it pos-

sesses high speed, coal endurance and seaworthiness.

It needs to be manned by trained British seamen, and

to be at the service of the state.



853 NAVAL DEVELOPMENT.

> I

•J

If

The chief surveyor of Lloyd's Register said with
regard to the water-tight bulkheads arranged for in

the Admiralty list that they would be a great source
of safety to ships; he said that the Hules of Lloyd's

Register formerly required these bulkheads; and the
admission of midship bulkheads continued only to the
middle deck, which rendered them useless as a de-

fence against foundering was entirely owing to the
action of Admiralty officers superintending vessels

chartered to carry troops. Shipowners preferred to

lose their class at Lloyd's rather than carry up the
engine room bulkheads beyond the middle deck as

they would therefore sacrifice their chances of em-
plojTnent as troop ships.

Unhappily the same department gave cause of com-
plaint subsequently to shipowners who had altered

their ships and found as they alleged, no preference
given to their ships over ships which were not on the
Admiralty list.

In 1885, in the prospect of war with Russia the
Admiralty took action in this matter. For some
years previously guns, mountings and ammunition
had been provided at distant ports in British posses-

sions suitable for the best ships on the Admiralty
list or for any fast well-built steamer.

All suitable ships were at once taken up by tele-

graph in Australia, China, and on other stations where
the ships were and they were armed.

Lord Brassey describing what happened says:

—

"In the spring of 1885, in prospect of war, 16 ships
of this superior class as to speed on the Admiralty
list were taken up in different parts of the world as
armed cruisers. They had a total gross tonnage of
78,397, and varied in average ocean speed from 12

;|
•
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to I8V2 knotfl. Ten of these ships had average ocean

speeds of 14 knots and upwards, and six had 16 knots

and upwards. At the same time 118 transports were
engaged. Of these 25 were on the Admiralty list."

In the statement o{ the First Lord of the Admir-
alty, presented to Parliament with the navy esti-

mates for 1887-8, reference is made to the utilisation

of auxiliary resources as follows:

—

"The inquiries, which an Intelligence Department
must needs make, brought before the Board in forc-

ible contrast the great disproportion between the

volume of floating commerce of the Empire to be
protected and the force at present available to protect

it, compared with the mercantile and war marine of

foreign nations. To bring the British Navy and
commerce into the same relative proportion as that

which exists elsewhere in Europe is neither needed
nor practicable. To carry out a plan which, at the

approach of war, would immediately convert our fast-

est and most powerful merchant vessels into effective

war cruisers, and thus turn the assailed into assail-

ants, seemed a naturcl solution of the difficultv: but
there were various obstacles to its realization. The
cost of retainers, the diflBculty of providing crews and
stokers, the delay in the alterations necessary, the con-

tingency that when wanted the vessel might be at

the other end of tho world—these difficulties in com-
bination deterred previous Boards from making the

experiment.

"It occurred to us that the Post Office expenditure

might be utilized, and that if we worked in combina-

tion, postal contracts could be associated with condi-

tions by which the use of the vessels carrying the

mails might under certain contingencies be economic-

ally secured to the state. The revision of the North
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American contract was a moat favourable opportun-
ity for a trial of the idea. The White Star Company,
one of the tenderers, had expressed their willingness

to build two vessels to be approved by the Admiralty,
of a speed and strength superior to any merchant ship

afloal^ with engines and boilers below water, with fit-

tings for guns built in during construction, and, when
manned, with half crews of Nava^ reseiTe men.

"In return for their use, the company requested an
annual subsidy which would recoup the owners a por-

tion of the larger outlay the exceptional construc-

tion of the vessels required.

"The Cunard Company, another of the tenderers,

has the fastest English ships afloat. A large portion
of the oificers and men in the employ of the Cunard
Company are Naval reserve men. Their ships are

never more than eight days distant from Liverpool,

and, therefore, always obtainable at short notice.

"The A dmiralty, after full consultation with the
Treasury and Post Office, commenced negotiations

with these two companies.

"They were influenced greatly by this considera-

tion, that merchant vessels, when armed, to be really

serviceable, should have exceptional speed and coal

capacity, enabling them to overhaul the weak and to

escape the strong.

"Such exceptional speed entails a primary cost in

engines and boilers, and a consumption in coal that
renders the remunerative employment of the vessel

very difficult. Only a few of the richest and best-

conducted passenger lines can afford to build such
vessels, and the profits derived from their employ-
ment in recent years have been small.

"Unless some inducement is given by the English
government to continue the building of such vessels,

>
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they mnat diminiBh in number, whereaa abroad, by
Bubeidies, their construction ia directly encouraged.

It is neither to the credit of the country, nor for the

advantage of our Marine, that vessels of this class

should mostly be under foreign flags.

"The arrangement made with the two companies

differs in detail, but is the same in principle.

"By the payment of an annual subsidy, reduced one-

fourth so long as the mail contract lasts, the govern-

ment obtain from the Cunard Company the use of the

'Aurania,' 'Etruria,* and 'Umbria,* in time of

emergency at a price fixed both as regards hire or

sale. The necessary platforms and fittings for carry-

ing guns are to be put in at once; the crev.'s of the

ships to be half Naval reserve men; the owner to

take charge of the gun mountings required. Under
this arrangement, it is believed that within a week
all these vessels could be fitted, armed, stored, and
manned as armed cruisers. The use, at fixed prices,

of the remainder of the fleet, if required, was a sec-

ondary condition of the contract.

"With the White Star the .arrangement was practi-

cally the same, except that no payment was to be

made till the two new ships to be built wer- ready

for sea.

"By this arrangement the Admiralty have ob-

tained, at a moderate annual coat, the use for five

years of the three fastest steamers afloat, and two even

faster, when constructed.

"Negotiations with the Australian colonies have for

some time past been carried on, which though not

concluded will, we hope, result in those countries con-

tributing towards an extension of the Imperial Navy,

rtud maintaining, as an integral part of the fleet, an

i 4i.
i
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AustraUan squadron, in addition to the force which

has hitherto been stationed in those waters.

"The rate of hire of the before-named vessels, of

any or all, is fixed at the rate of 20 shillings per gross

reeistered ton per month if the owner provides the

crew, or at the rate of 15 shilUngs per gross registered

ton if the Admiralty provide the crew. All risks of

capture and of hostilities are assumed by the Admir-

alty. The company is to be allowed seven days pay

at the stipulated rate of hire, for any of the vessels

chartered, for taking down cabin fittings not required

by the Admiralty, and ten days on the same pay at

the termination of the service for replacing those ht-

tings, the work of dismounting, dismantUng, and re-

instating to be performed by the company at the

expense of the Admiralty.

"Should the government hire, ant! subsequently

elect to purchase any steamer under this agreement,

three-eights of the amount of hire paid during the

period, not exceeding six months immediately preced-

ing the purchase, will be allowed by way of rebate

from the amount of purchase-money provided by

these presents.
,

"During the currency of this contract any vessels

which may be substituted in the mail service for

those before-named, except the steamers hereinafter

referred to, shall also be subject to the like conditions

as repards purchase and hire. In the event of pur-

chase the price shall be fixed at the cost price to the

company, with 10 per cent additional for compulsory

sale, less an abatement in the manner previously pro-

vided. ^ , . it, i.

"The Director of Naval Construction reports that

the plans of these two proposed new vessels provide

vessels far in advance of anything that has yet been

m

M
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submitted to the Admiralty for the purpose of armed

cruisers. They are to be of large size, of exceedingly

high speed, provided with twin screws, have their

engines and boilers placed below the water-line, be

divided into numerous compartments, and have pro-

tected steering gear. They will be capable of con-

veying fully 2,000 men, whom they could land at

Bombay via the Suez Can.il in fourteen days, or via

the Cape in twenty-two and one-half days. Their

coal capacity will enable them to keep the sea for

probably not less than three months.

"In order that the vessels receiving special subven-

tion may be ready for service as armed cruisers at the

shortest possible notice, the company shall afford the

Admiralty every facility, compatible with the use of

the vessels as mercantile ships, for placing on board

during the construction of the steamers such perma-

nent fittings and arrangements for their armament on

approved plans as will enable them to be prepared

for service within a week of arrival and discharge

of cargo at Liverpool; and as regards the guns con-

templated to be placed upon the upper deck, the

Admiralty are to provide the racers and other fittings

and gun mountings, which the company are to keep,

if required, in their store-house at Liverpool without

charge, ready for immediate placing in the ships at

the cost of Admiralty, and to maintain the same in

clean order for immediate use free of charge.

"One-half of the crews employed for these vessels

shall consist, as nearly as possible, of men belonging

to the Royal Naval reserve.

"Should any of the ships be sold to a British ship-

owner approved by the Admiralty, the privileges of

this agreement remain attached to the ships under

the new ownership.

i
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"The price for the ships receiving the subvention is

to be the cost price thereof, subject to the conditions

for compulsory sale and abatement previously men-

tioned, but the Admiralty agree not to exercise their

pre-emption, as regards purchase only, for two years

after their completion.

"In order to have the ships ready for service as

armed cruisers at the shortest possible notice, the

company shall afford the Admiralty every facdity

compatible with their present use as mercantile ships

for placing on board such fittings and arrangement

for their armament as will enable them to be pre-

pared vv-ithin a week of their arrival at Liverpool and

discharge of cargo. For this purpose the company

consent to the Admiralty fitting the permanent sup-

ports and platforms for the four guns to be earned on

the poop and forecastle.

"As regards these four guns and the eight guns con-

templated to be placed on the upper deck, the Ad-

miralty are to provide the racers and other fastenings

and gun mountings, which the company are to keep

stored, if required, without charge, ready for immedi-

ate placing in the ships at the cost of the Admiralty,

and to maintain the same in clean order ready for

immediate use free of charge.

"One-half of the men employed as the crews of

these vessels are to be Royal Naval reserve men.

"Conditions of transfer to a British owner approved

by Admiralty are the same as in contract with the

White Star Company."

The final issue of all this is that practical measures

have been taken by all governments to secure the

services of such ships. A list of these ships is given

at the end of this chapter. These ships bear the flags

of different countries, but there is no national tie

F .J.h :

i
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whatever unless the ships are hound by contract and

not even then unless the penalties are considerable.

We have just seen a line of British steamers change

nationality. There was nothir.'^ except the Postal

Contracts to prevent the entire White Star Line for

example from passing into the hands of a foreign

power by the stroke of a pen in 1885, when the action

was taken which Lord Brassey has described.

Those who find fault with that action have per-

haps failed to notice that our fast mercantile marine

is national only in name and that by notice given at

the Custom House the whole of it might be trans-

ferred to another coimtry in a few hours as the effect

of a panic or of a money bargain.

When war threatens this must be a source of im-

mediate anxiety if maritime operations are likely to

be serious. The only way to prevent transfer of flag

would be for the government to underwrite the insur-

ance policies and allow the trade to continue at all

risks. Or, if the insecurity of sailing-ships and slow

steamers were too great and they had to be laid up
then the state would have to take the burden by
nominal purchase of the ships for an agreed time,

paying interest to the owners on the nominal purchase

money. One has only to remember the depredations

which can be committed by a single fast steam-ship

upon slow shipping to see how serious such a peril is.

Professor John Harvard Biles said at the Engineer-

ing Conference at the Institution of Civil Engineers

in London in June, 1899:

"The two purposes for which merchant steamers

may be used by the navy in time of war arc: (1)

armed cruisers; (2) auxiliaries for supph-ing a fleet

with necessaries, and as troop transports.

"For the former purpose they may have to fight
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cruisers; for the latter, they will frequently require

protection from either armed mercantile cruisers or

regular war-ships, but their ability to do the duty is

undoubted, and need not be discussed.

"Obviously as armed cruisers vessels must Jiavo

considerable speed, and their numbers are in conse-

quence limited. Lloyd's give the following:—20

knots and upwards, 43; 19 knots and upwards, 35;

18 knots and upwards, 48; 17 knots and upwards, 83;

16 knots and upwards, 77; 15 knots and upwards, 128.

"Slower vessels will probably not be used as armed

cruisers. Those speeds appear to be in most cases

sea speeds. Some of the larger vessels have coal-

bunker capacitv, exclusive of holds, sufficient to en-

able them to steam for from 10,000 to 12,000 knots

at 10 knots speed.

"We may reasonably assume that vessels of this

character are better able to maintain their speed at

sea than war-ships. Their every day business is to

run at some speed called full speed, and most of them

do not run at any other speed. It does not follow

that they cannot steam easily at lower speeds, but a

ship which ordinarily does not steam at full speed is

more likely to fall short of maintaining full speed

over long periods than one which is in the habit of

doing it."
_

"In the recent Spanish-American war the cruisers

'St. Louis' and 'St. Paul,' 'New York' and 'Paris,'

could steam at four knots, with the main throttle shut,

by the use of the exhaust steam of the auxiliary en-

gines only. A-bout 30 tons per day is the necessary

consumption on auxiliaries, and the exhaust steam was

sufficient to propel the ship at four knots and keep

the machinery ready for immediate increase of speed

-I i ':
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to 20 knots. Eight minutes is the time given by the

engineers to make this change.

"In consequence merchant ships have been consid-

ered to be most suitably used as scouts or despatch-

boats, and no attempt has been mide to give them an
armament equivalent to war-ships of anything like

their size, power, and speed. Some of the results of

arming and fighting the mercantile cruisers of the

United States navy seem to point to the ability of
these vessels to cope with thoroughbred war-ships.

"One point is deser^•i^g of consideration. Is there

not a considerable value in a floating structure,

whether it is subdivided and protected as a war-ship,

or Has no more subdivision nor protection than a

tramp ? It floats, and it offers considerable resistance

to sinking whatever kind of ship it is. Does not the

result of modem sea-fighting point to the conclusion

that a ship is more likely to be disabled by her crew
being driven from their guns than from her being

sunk from the effects of shell-fire ? If this is so, the

extra subdivision and protection of buoyancy and
stability of a war-ship over a merchant-ship may not

be called into play, and the fight between the two will

become one of guns versus protection of gunners.

This leads to the consideration of the question of port-

able protection for gunners in the merchant-ship.

"In the first-class cruisers, case-mates are built into

the ships. These would be impracticable in a mer-
chant-ship. But guns with shields are portable

enough, and would place a merchant-i:hip in a very
favourable position compared with a second-cla"

cruiser, as her size and deck area allow her to moun'
much larger number of guns. In a paper which I reav.

in 1894 before the Institution of Xaval Architects I

y>\
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endeavoured to show how large mail-steamers could

be made as fit to fight as many first-class cruisers.

Portable side-armour was proposed, which should be

ready for bolting on in time of war. If this system

were adopted for the protection of guns, by placing

them in a box-battery as the Americans have dono and

the Japanese are doing in the ship Mr. Dunn has de-

signed for them at Barrow, a considerable number of

guns could be mounted, which could be as well pro-

tected as in first-class cruisers. This subject is, how-

ever, too detailed to be discussed here, but it is not an

impracticable operation to have portable armour put

on a mail-steamer.

"The work done by the American line steamers m
the recent war included scouting, drawing the fire of

forts to discover their strength, cable cutting, troop,

coal, and water carrying. AH this work can be done

by any vessels of high speed and large coal endurance,

but it is worth discussing whether, having employed

vessels valued at £100,000 to £500,000 each to do

this work, it is not desirable to go a little further and

make them able to do more by arming and protecting

them so that they can meet second-class cruisers with

the chances in their favour and with a fair chance of

holding their own against a first-class cruiser. If

they can, then the number of cruisers which will be

available to protect our commercial routes may be

much increased.

"The practicability of designing merchant-steamers

so as to be readily adapted for war purposes has been

discussed in the institution of Naval Architects. The

desirability is always a subject for discussion.

"The experience of recent wars points to the desira-

bility of having vessels which can carry large coal

and store cargoes, and which have facilities for read-

ily transferring these cargoes to war-ships at sea.
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This work could be well done by some of the large

freight-carriers or liners which carry mails. Special

appliances would have to be fitted to these vessels,

which might or might not carry these appliances in

their regular work. In the construction of these

vessels special consideration might be given to their

use for such purposes. Some large freight-carriers

have ocean speeds of 15 knots, and such vessels would

be of great service in time of war.

"A question arises in connection with the special

and ordinary types of merchant-vessels as to their abil-

ity to carry guns. These vessels are generally con-

structed of scantlings much thicker than those of war-

ships, and many places in their decks are amply

strong enough to carry guns. Possibly some parts

would require special strengthening, but this could

be readily applied if necessary.

"In the matter of position of machinery in relation

to the water-line, the later vessels of moderate and

large size have their machinery and boilers not far,

if anvthing, above the water-line.

"With a little consideration given to the question in

the early stages of design and construction it is easy

to arrange the structure so that the coal which these

vessels carry will give protection. Twin-screw en-

gines and increased revolutions are tending to make

merchant-ships more safe in this respect.

"The principal point to note in connection with

merchant-ships for war purposes is, that a ship of any

kind offers considerable resistance to the destruction

of its buoyancy and stability, and, in consequence,

with guns and gunners sufficient and sufficiently pro-

tected, the merchant-ship need not be much, if at all,

inferior to many war-ships."
, tt • j

At the close of the conference at the Royal United

Service Institution following the lectures by M. de
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Bloch on the lessons of the Transvaal War M. de

Bloch said, on the question of maritime war, that he

was of opinion that the protection of England's com-

merce would prevent fleet difficulties in time of war.

The moral advantage of a larger fleet would not, he

thought, be feared by a nation possessed of swift and

powerful cruisers, against which battle-ships are use-

less. "In such a war speed determines everything,

and in a war of commerce a weak nation which can

put upon the seas a single cruiser which can steam

one knot quicker than any of the enemy's ships may
come out victorious."

It is the command of this single cruiser which the

State will need. The way to get it, and the only way
to get it, is to subsidise, generously, private shipbuild-

ing enterprise. Each successive step in advance will

then be taken in England, if she chooses; in the

United States, probably, if England does not choose.

Otherwise Germany will lead. The price of a war-

cruiser taken in navy votes every year and allotted

to subsidies would give us this great advantage.

ROYAL NAVAL RiSERVED MERCHANT CRUISERS
SUITABLE TO RECEIVE AN ARMAMENT.

"Campania".
"Lucania"...
"Himalaya".
"Australia".
"Victoria"...
"Arcadia"...

Owner.
Lenffth.

LH.P.

Oe«Mi
speed.

FMt. Knott.

Cunard Co • 610.0
610.0

465i
465i
466
466

30.000
30,000

10,000
10,000

7,000

7,000

21
Cunard Co 21
Peninsular&OrientolCo.
PeninsulariOrientalCo.
Peninsular&OrientalCo.
PeninsularAOrientelCo.

17
17
16
16

lil

* These speeds are given under the authority of Braasey's

Naval Annual.
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ROYAL NAVAL RESERVED MERCHANT CRUISERS
SUITABLE TO RECEIVE AN ARMAMENT—Cbnttnttfd

LenfftiL Omu
ki» Owner. IH.P.

peed.

Feet. Knota

r"Maje«tlc" White Stor Co 565 16.000 20»

i "Teutonic'' White Star Co 565 16,000 20*

1
a

"Empress of
India"... Canadian Pacific Co. ...

.

440 1U,0U0 16
"Empreasof

China".. Canadian Pacific Co 440 T0,000 16
h "Empress of

1 Japan".. Canadian Pacific Co 440 10,000 16
"Etruria".... CunardCo 501i 14,500 19i
"Umbrla" Cunsrd Co 501i

516
470
455
455

14,500

10.000

0.500
5,200

5,200

19*
16*
17

"Servia" Cunard Co
"Aurania"... Cunard Co
"Britannic".. White Star Co 16
"Germanio".. White Star Co 16
"Cymric"....
"Britannia"..

White Star Co 455
466

6,700
7.000

16
Peninsular&OrientalCo. 16

"Oceana".... Penlnsular&OrientalCo. 466 6.000 16
"Peninsular". Peninsular&OrientalCo. 410i 4,972 16
"Oriental"... PeninsularftOrlentalCo. 410i 4.972 16
"Valetta".... PeninsularftOrlentalCo. 420i 6.000 15
"Massilla"... Peninsular&OrlentalCo. 4201 5,000 16
"Rome" Peninsular&OrientalCo. 430 6.500 15
"Carthage".. Peninsular&OrientalCo. 430 5.000 15
"Ballarat"... PeninsularftOrlentalCo. 420 4,600 14
"Paramatta".. Peninsular&OrientalCo. 420 4,500 14

MERCHANT CRUISERS AUXILIARY TO FRENCH
NAVY.t

Name. Length. Speed.

"La Touraine" 520 feet.

334 "
334 "
341 "
495 "
493 "

19 knots.
"Due de Brasrance"
" Eui?6ne Perelre "
" G^n^ral ChanzT "
"La Bretasme"
"LaChamoaene "

'Seepage 101.

tSlz shlpa 17M to tO knot* speed htve been ftdded since this list wm
prepared.

:
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MERCHANT CRUI8BR8 AUXILIARY TO FRENCH
VAVY—Continued,

••LaOMooffne"
" Mftrtehia BugMud "

"VUled»Al»er"
••LaNararre"..
'*L«Noniuuidie"
"VllledeTunii"
••Mo*»"
"St. AiuruaUn"
"VenaiUes"..
••ViUade Madrid"
"ViUade Naples"
'•ArmandB^bio"
"Auatralien"
"PolynWen"
"VUIede la Clout"
*'BnMtBlinoni"
"InduB"
"BrtBll"
••Chill"
••CordUWre"
••LaPlaU"

MERCHANT CRUISERS AUXILIARY TO THE GER-
MAN NAVY.

Name

" Kaiser Wllhelm "...

.

•' Deutschland "
•• Kronprinz Wllhelm "

" Kal«er Wllhelm der Groeae "

" Kalaer Friedrick III

"

"KalBerPriedrlck"
' • Kalserin Maria Theresla '

'

"Augusta Victoria"
"Klautechou"
"Fflrst Bismarck"
"Hamburg"
"Columbia"
••Lahn"
"AUer"
"Trave"

^: .if

tti :
"1

fit ^ ^ ; 5
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MERCHANT STEAMERS AUXIUARY TO THE RUS-
SIAN NAVY.

Nmm. LsncUi. Bp««d.

"Ci»r" 319 (eet.

319 "

319 "
284 "
284 "

288 "
288 "
212 "
440 "

266 "

493 "
440 "

360 "
608 "

325 "
4 1 i "

It

ti

-.. ; "
506 "
386 "

440 "
440 "
385 "

14 1

14
14
16
16

14i
14i
13
12
13m
13
14
20
11*
19
19m
19
20m
12
12
121

[note.

"CsareTnft " It

"CMirita*" II

"Onuid Duke AlexU " i«

*' Grand Duke €k>iutantiDe "

"Grand Duke Na 1"
II

II

"Grand Duke Na 2 " 11

" Roumantzflff " II

" Ekaterinoelav" II

"Khabarovsk" It

" Kberaon" II

"Kiev" II

"Kostroma" 11

"Moakva" II

" Niini NoTfforod " II

"Orel" II

" Petersburir

"

ti

" Poltava " II

"Saratoff" <i

"Smolensk " II

"Tamboff" 11

" Vladimir" II

" Voronej

"

II

"Yaroslav" (i

MERCHANT STEAMERS AUXILIARY TO THE
UNITED STATES NAVY.

Name. Lensth. LH. P. Spe«4.

"SULouIb"
"St. Paul"
"Paris"
"New York"...
"Newport"
"City of Para".
"Caracas"
"Philadelphia"

535 feet.

535 "

617 "

517 '

326 "

345 "

283 "

300 "

18,000
18,000
20,000
20,000

'2,250

22.2 knots.
22.5 "
20.7 "
20.6 "

12
13
12

II

II
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MERCHANT STEAMERS AUXILIARY TO THE
UNITED STATES NAVY—Cbntmned.

"VenetueU"
"OtImU"
"Yumupl"
"aty of WMhlnvton ". .

.

"Santoff*"
"Seneca"
"Yttoaun"
"Seguranfla"
'•Vlrilanflia"
"AdVance"
••AlUanoa"
••CllyofSydney"
"City of Peking"
"City of Rio de Janeiro ".

"Peru"

Laagth.

303
338
336
300
298
271
336
821
322
2M
303
330
408
345
330

feet.

Lap.

2,250
1,850
4,500
2,000

2,800

14 knota.
14 "
16 "
14 "

14
14
14
15
14
16
13
14
14

K
(I

II

II

II

II

II

Six other veasels of from 290 to 260 feet in length.

Of converted merchant veasela retained in the

navy there are six others of from 810 to 390 feet in

length and of speeds between 13 and 16 knots.

u



CHAPTER XIX.

PRIVATE SHIPS 15 THUB BXLATIOK TO BXLU0KXSNT8.

Thebe are several questions which have received
investigation and been brought near to settlement
during the century in matters of International Mari-
time Law.

> here are three of these of primary importance:
1. The law of contrabancl.

2. The rights of neutrals.

8. The liabilities of private unarmed ships under
the belligerent flag.

1. Contraband is that which is contrary to Ban
or Edict or Law. Goods that a neutral is prohibited
by the laws of war to furnish to either belligerent
such as arms^ ammunition and military or naval sup-
plies, such goods are contraband. But nothing can
be justly regarded as contraband unless so regarded
by the laws of nations or by express convention be-
tween certain parties.

The acknowledgment of this law of contraband
implies a right of search by a belligerent. Lord
Stowell said: "The right of visiting and searching
ships on the high seas, whatever be the ships, what-
ever be the cargoes, whatever be the destinations is

an incontestible right of the lawfully commissioned
ship of a belligerent nation: because till they are
visited and searched it does not appear what the ship
or the cargoes or the destinations are : and it is for the

369
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purpose of ascertaining these points that the necessity

of this right of visitation and search exists. This

right is so clear in principle that no man can deny it

who admits the right of maritime capture, because if

you are not at liberty to ascertain by sufficient en-

quiry whether there is property which can be legally

captured, it is impossible to capture." The bombard-

ment of Copenhagen in 1801 was one of the results

of this policy. Sir Travers Twiss said in the En-
cyclopaedia Britannica that apart from treaty the

main rules that govern the right are as follows:

"It is a belligerent right and can be exercised only

in time of war unless in the case of a vessel reasonably

suspected of piracy or breach of revenue regulations.

"It can be exercised only by a ship of war duly com-

missioned by the sovereign of the belligerent power

and only in the case of a merchant vessel, whether

of an enemy or neutral power.

"It cannot be exercised in neutral waters, and an

attempt to exercise it in such waters is a gross viola-

tion of neutrality.

"It can be exercised only for certain purposes such

as to examine the ship's papers and to see whether

she carries any contraband goods.

"After the ship of war has raised her flag an affirm-

ing gun loaded with blank cartridge must be fired to

bring the merchant vessel to.

"In case of reasonable suspicion it is the duty of

the ship of war to detain the merchant vessel for the

decision of a prize court. Resistance by a neutral

vessel, whether alone or in convoy, renders her liable

to capture according to the English and United States

doctrine.

"Most continental authorities lay down that the

declaration of the officer in charge of the convoy is to
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"be accepted, and that a refusal to accept such decla-
ration may justify the convoy in resisting search.
There is also a conflict of opinion as to whether a neu-
tral loses his neutral rights by loading his goods on
board of an armed ship of the enemy. It has been
held in England that such a proceeding is a violation
of neutrality, as aflFording a presumption of resistance
to search."

The right of search says the writer above quoted
is historically interesting as "on two occasions it has
brought Great Britain into collision with the United
States. One of the causes of the War of 1812 was
the right then claimed (but since abandoned) by
Great Britain of searching vessels of the United
States for British subjects serving in them as seamen
with a view of impressing them for the Royal Navy.
In 1861 the British mail steamer 'Trent' was stop-
ped on the high seas by a United States ship-of-war,
and Messrs. Slidell and Mason, two commissioners of
the Confederate States, proceeding to Europe, were
taken out of her and afterwards imprisoned in the
United States. On diplomatic representations being
made at Washington by the ambassadors of Great
Britain and other powers the commissioners were re-
leased and a war was avoided."

2. The rights of neutrals.

A great step was taken in 1856 in securing to
neutrals the right to carry the goods of an enemy,
except contraband of war, without liability to capture
or the confiscation of the goods.

Private property not being contraband of war was
thus secured against capture on the open seas by the
neutral flag. No such right held if an attempt was
made to enter a blockaded port.

The law runs as follows: (The author said in the
article "Navy," Encyclopcedia Britannica.)
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In 1856 a most important event occurred seriously

affecting this question, viz. the signing of what is

known as the Declaration of Paris, a sort of rider to

the treaty of Paris of March, 1856, by which declara-

tion it was laid down that, "whereas it was formerly

legal to grant royal commissions to private owners to

equip, arm, and man private cruisers, to capture the

commerce of the enemy for their own property, this

shall no longer be legal; that, while the cruisers of

the state may capture and destroy private ships bo-

longing to subjects of the hostile state, they may i t,

as of old, search neutral ships in the open seas to dis-

cover and confiscate hostile property contained in

them, but only to verify their right to fly the neutral

flag, and to discover and confiscate property held to

be contraband of war, destined for ports of the

enemy."
The precise terms of the Declaration were as fol-

lows:

—

1

.

Privateering is and remains abolished.

2. The neutral flag covers enemy's goods with the

exception of contraband of war.

3. Neutral goods, with the exception of contraband

of war, are not liable to capture under enemy's flag.

4. Blockades, in order to be binding, must be effec-

tive, that is to say, maintained by a force sufficient

really to prevent access to the coast of the enemy.

3. Liabilities of private ships.

The history of the proceedings which led to the

original declaration in 1854 by Great Britain and

France is detailed in Vol. 12, Congress of United

State 33, Session 1, 1853-4 by Mr. James Buchanan,

then United States Minister in England. He takes

considerable credit to himself for influence brought

by him to bear on Lord Clarendon, before the British

Cabinet decided to adopt the rule as to neutral ships.

Is i
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He expressed the view which had been long taken by
the United States government aa to the doctrine that

free ships should make free goods, a doctrine which
England had never hitherto accepted.

There were probably other good influences at work
behind the Throne in favour of lessening as much as

possible the evils of war, and Englishmen who read
the Queen's Proclamation of 1854 will be sure that

they can see her own hand in it.

The Proclamation ran as follows:

—

Her Majesty, the Queen of the United E[ingdom
of Great Britain and Ireland, having been compelled
to take up arms in support of an ally is desirous of

rendering the war as little onerous as possible to the

Powers with which she remains at peace.

To preserve the comm^ice of neutrals from all un-
necessary obstructions Hi Majesty is willing, for the

present, to waive a part oi the belligerent rights ap-

pertaining to her by the law of nations.

It is impossible for Her Majesty to forego the

exercise of her right of seizing articles contraband of

war and of preventing neutrals from bearing enemy's
despatches, and she must maintain the right of a
belligerent to prevent neutrals from breaking any
effective blockade which may be established with an
adequate force aga?"«* the enemy's forts, harbours

or coasts.

But Her Majesty will wa've the right of seizing

enemy's property on board a neutral vessel unless it

be contraband of war.

It is not Her Majesty's intention to claim the con-

fiscation of neutral property, not being contraband of

war, found on board enemies' ships and Her Majesty

ftirther declares that being anxious to lessen as much
as possible the evils of war and to restrict its opera-

24
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tiona to the regularly organized forces of the country

it ia not her present intention to issue letters of

Marque for the commissioning of privateers.

Westminster, March 28, 1854.

A similar communication was made by the Lega-

tions of France in the United States and in other

countries on April 28, 1854.

It is this last clause affecting the interests of the

private unarmed ships under the belligerent flag, a

clause subsequently forming clause 1 of the Declara-

tion of Paris, which we have now to consider.

Mr. Buchanan tells us that so far as his influence

went it was against the course *.' n in suppressing

privateering.

Mr. Buchanan in his convex nation with Lord

Clarendon on this subject learned that Lord Clar-

endon held a strong opinion against privateering as

inconsistent with modern civilisation and liable to

great abuses.

"I," says Mr. Buchanan, "admitted that the prac-

tice of privateering was subject to great abuses, but

it did not seem to me to be possible under existing

circumstances for the United States to agree to its

suppression unless the Naval Powers would go one

step further and consent that war against private

property should be abolished altogether upon the

ocean, as it had already been upon the land. There

was nothing really different in principle or morality

behind the act of a regular cruiser and that of a

privateer in robbing a merchant vessel upon the ocean

and confiscating the property of private individuals

on board for the benefit of the captor.

"The genuine dictate of Christianity and civilisa-

tion would be to abolish war against private property

upon the ocean altogether, and only to employ the
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navies of the world in public warfare against the
enemy, as their armies were now employed, and to
this principle, thus extended, it was highly probable
that the government of the United States would not
object.

"The United States could not consent to abolish
privateering under other circumstances. The only
means which it would possess to counterbalance in
some degree the far greater numerical strength of the
navy of Great Britain, for example, would be to con-
vert the merchant-vessels of the United States, cast
out of employment by the war, into privateers and
endeavour by their assistance to inflict as much injury
on British as they would be able to inflict on Ameri-
can commerce."
Here then we have early in 1854 the position estab-

lished which the United States government after-
wards occupied and fortified by argument.*

Before passing on to those more extended argu-
ments in favour of privateering it may be well to
notice a fallacy imderlying it.

In Mr. Buchanan's judgment the sailing-ships of
the United States, which were excellent and abun-
dant, would have formed the bulk of the privateers
which she could have employed. Steam-ships had not
then gone so far ahead of sailing-ships in speed as to
make sailing-ships unavailable and it had not yet
dawned on the political mind that steam would not
only deprive sailing-ships of all value as privateers,
but would also give to a very few ships absolute
Tuastery over the great bulk of mercantile steam
shipping.

•See Appendix to this chapter Mr. Marcy to Count
Sartlges July 28, 1856.

'
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If this could have been foreseen and the power of

incorporating these few ships into the State navy

realised, Mr. Buchanan would certainly have felt that

he was resisting a great public good for the sake of a

power, worth little at the moment, and which was

rapidly vanishing.

All justification for privateering is gone when this

condition of things is realised. The new principle

has the immense advantage that the men who will

fight in the subsidized cruisers are not private citi-

zens, fighting for plunder, but public servants fight-

ing for the rights of their country under the rules

of war.

When in 1856 the question came up again at Paris,

the plenipotentiaries who had signed the Treaty of

Paris of 30th March, 1856, drew up the Declaration to

which reference has been made embodying the four

rules and said:

"That maritime law in time of war has been the

subject of deplorable disputes; that the imcertainties

of the law and of the duties in such a matter give rise

to differences of opinion between neutrals and belli-

gerents which may occasion serious difficulties and

even conflicts, that it is consequently advantageous

to establish a uniform doctrine in so important a

point; that the plenipotentiaries assembled in con-

gress at Paris cannot better respond to the intentions

by which their governments are animated than by

seeking to introduce into international relations fixed

principles in this respect; the above-mentioned pleni-

potentiaries being duly authorized resolved to concert

among themselves as to the means of attaining this

object; and having come to an agreement have

adopted the following solemn declaration:

—

.ill .:
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1. Privateering is and remains abolished, &c, &c;
The four rules already quoted, having been set

forth, the document goes on:
"The governments of the undersigned plenipotenti-

aries engage to bring the present declaration to the
knowledge of the States which have not taken part in
the Congress of Paris and to invite them to accede
to it.

"Convinced that the maxims which they now pro-
claim cannot but be received with gratitude by tho
whole world the undersigned plenipotentiaries doubt
not that the efforts of their governments to obtain the
general adoption thereof will be crowned with full
success.

"The present Declaration is not and shall not be
binding except between those Powers who have ac-
ceded and shall accede to it.

"Done at Paris the sixteenth of April, One thou-
sand Eight hundred and fifty-six."

Unfortunately for the world the United States,
usually a leader in good things, was to adopt the posi-
tion and the fallacy of Mr. Buchanan taken in 1854,
and, as we shall see, was to allow Mr. Buchanan him-
self, a little later, as President elect of the United
States to haul down with his own hands the flag he
had hoisted in 1854 for the wider measure of relief of
merchant-ships from capture and injury in war.
But for that act on the part of President Buchanan

in April, 1857, the proposal of the President of the
United States for the amendment of clause 1 of the
Declaration of Paris made before the Senate, August
12, 1856, "that the private property of the subjects
or citizens of a belligerent on the high seas shall be
exempted from seizure by puMic armed vessels of the
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other belligerent except it be contraband"—this pro-

posal would, the Author believes, have been now uni-

versally accepted.

On Nov. 24, 1856, Mr. Marcy had received at

Washington a dispatch from Mr. Mason at Paris de-

claring that the Imperial government of France

would accept the amendment and adding Kussia has

already done so, and several other powers have re-

ceived it with favour. Mr. Marcy says, "If there is

strenuous resistance in any quarter it will come from
England."

But England had offered no such resistance when
in April, 1857, President Buchanan caused the Brit-

ish government to be notified that the United States

would be pleased to consider the negotiations sus-

pended.

The actual situation is shewn by the following State

papers:

Mr. Dallas to the Earl of Clarendon.

Legation of the United States, London,

February 2Jt, 1857.

"WITH reference to the interview at the Foreign

Office on the 20th instant, the Undersigned, Envoy
Extraordinary and Minister Plenipotentiary of the

United States, has now the honour to submit to the

Earl of Clarendon, Her Majesty's Principal Secre-

tary of State for Foreign Affairs, the accompanying

draft of a Convention, declaratory of certain prin-

ciples of maritime law, to the adoption of which he

has been specially instructed to invite Her Majesty's

Government.
*'The Plenipotentiaries of Gr at Britain, Austria,

France, Prussia, Russia, Sardinia, and Turkey, while

' I
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assembled in Congreas at Paris on the 16th of April,
1856, having taken into consideration the subject of
maritime law in time of war, agreed to a Declaration
containing the following four 'maxims':

—

"1. Privateering is, and remains, abolished.
"2. The neutral flag covers enemy's goods, with

the exception of contraband of war.
"3. Neutral goods, with the exception of contra-

band of war, are not liable to capture under enemy's

"4. Blockades, in order to be binding, must be
effective; that is to say, maintained by a force suflSci-

ent really to prevent access to the coast of the enemy.
"The Plenipotentiaries also engaged that their

respective Governments should bring this Declara-
tion to the knowledge of the States which had not
taken part in the Congress of Paris, and invite them
to accede to it; and added, that it was not and should
not be binding, except between those Powers who
have acceded, or shall accede, to it.

"To the United States the above-mentioned Declar-
p.tion has been formally made known by several of
the Governments whose Plenipotentiaries subscribed
it (though not by Her Majesty's Government), and
their adhesion invited.

"These four principles of international relation
have long engaged the consideration of the American
Government. About two years prior to the meet-
ing of the Congress at Paris, negotiations had been
originated, and were in train, with the maritime na-
tions for the ^loption of the second and third prop-
ositions, substantially as enunciated in the Declara-
tion. The fourth of those principles, respecting
blockade, had, it is believed, long since become a fixed
rule of the law of war. And, in relation to the first
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of those principles, contemplating, in deference to
the higher civilization and purer philanthropy of the
age, a general relinquishment of a right undoubtedly
possessed by every nation—^that of employing private

armed vessels against an enemy—^the President of
the United States had publicly, in his Message to
Congress at the opening of the session in December,
1854, expressed the policy and sentiment of the
American Government and people.

"To all of the propositions of the Declaration made
by the Plenipotentiaries at Paris, the Government of
the United States has been, therefore, for some time,

and still is, prepared cordially to accede, excepting

only with such an addition to the first as has always
seemed to the President indispensable to the attain-

ment of its true and humane purpose—^that of dimin-
ishing the calamities of war.

"The Undersigned forbears, in this communica-
tion, to press upon the Earl of Clarendon the reasons
which brought the Government of the United States

to the conviction that the enlargement of the first

proposition in the Declaration of the Plenipotenti-

aries at Paris, as made in the accompanying draft of
a Convention, is necessary before that proposition can
justly claim its assent. Those reasons have been dis-

tinctly and fully stated in various executive and
international Papers, which have doubtless heretofore
reached his Lordship's notice. They arise, indeed,

naturally, in any deliberative mind, by which the re-

linquishment of the right to employ privateers is con-
sidered in its bearing upon the Constitutional struc-

ture, the economical policy, the commercial activity,

and the defensive means of the United States.

"It is undoubtedly true that some incongruity may
be detected in comparing the second and third prop-
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oritiong with the first of the furnighed draft; but it
has been thought most prudent to abstain from any
effort to improve the form of the Convention by
changing the phraseology employed by the Plenipo-
tentiaries at Paris, or by the American Executive.
The respective propositions, thus worded, have been
addressed to and reflected upon by maritime nations
generally, and much delay and inconvenience would
necessarily be consequent upon moulding them ane jr.

If Her Majesty's Government be disposed to concur
in the principles themselves, it is not presumed that
an objection will bo suggested by the mere form in
which they are embodied.
"The Undersigned is directed to invite Her

Majesty's Government to conclude the proposed Con-
vention; and he has the honour to apprise the Earl
of Clarendon that the President of the United States
has transmitted him a full power to negotiate and
sign it whenever agreed upon.
"The Undersigned, &c.

"(Signed) G. M. DALLAS.

Inclosure in Above.

"A TREATY, &c.

"The United States of America and

animated by a common desire to render more inti-
mate the relations of friendship and good understand-
ing now so happily subsisting between them, and more
especially to establish these relations in accordance
with the present state and progress of civilization,

have mutually resolved to declare, by means of a
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fonnal Convention, the principles of Maritime Law
which the High Contracting Parties acknowledge as

the ba^ of neutral and belligerent rights at sea, and

which they agree to recognize as permanent and im-

mutable, and to observe between themselves and with

other Powers which all recognize and observe the

same towards the Parties to this Convention.

"For this purpose, the President of the United

States has conferred full powers on

and

has conferred like powers on

and said Plenipotentia nes, after having exchanged

their full powers, found in good and due form, have

concluded and signed the following Articles:

—

ABTICLEI.

"The High Coni,. ; L*ting Parties do hereby agree

to observe the following principles as immutable rules

of Maritime Law:

—

"First. That privateering is, and shall remain,

abolished, and the private property of subjects or

citizens of a belligerent, on the high seas, shall be

exempted from seizure by the public armed vessels

of the other belligerent, except it be contraband.

"Second. The neutral flag covers enemy's goods,

with the exception of contraband of war.

"Third. Neutral goods, witn the exception of con-

traband of war, are not liable to capture imder

enemy's flag.

"Fourth. Blockades, in order to be binding, must

be effective; that is to say, maintained by a force
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sufficient really to prevent acceM to the coaat of the

enemy.

BTICLS n.

"The High Contracting Parties do hereby declare

that, henceforward, in judging of the rights of citi-

zens and subjects of neutral nations, they will ob-

serve the principles contained in the foregoing

Articles, and be guided by them, and that all nations

which shall stipulate by Treaty to accede to the afore-

said principles, and observe the same, shall enjoy the

rights secured thereby as fully as the two Powers
signing this Convention.

"This Convention shall be ratified by the President

of the Fnited States, by and with the advice and con-

sent of the Senate thereof and by
and the ratifications shall be exchrnged at

within fifteen months, to be counted

from the date of the signature hereof, or sooner, if

possible.

Mr. Dallas to the Earl of Clarendon.—(Receivsd

April 27.)

Legation of the United States, London,
April 25, 1857.

"THE Undersigned, Envoy Extraordinary and
Minister Plenipotentiary of the United States, re-

ferring to his letter of the 24th of February, 1857,

relating to a modification of the rules of maritime

law which were proposed by the Conference at Paris,

has the honour to inform the Earl of Clarendon, Her
Majesty's Principal Secretary of State for Foreign

Affairs, that he has recently been specially instructed
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by his Government to suspend negotiations upon that

subject until he shall have received further instruc-

tions.

"The Undersigned, &c.
"(Signed) G. M. DALLAS."

Mr. Stark, an American writer,* tells us that see-

ing the difference between the action of James Bu-
chanan the minister and President Buchanan it

was thought that he meant to propose an amend-
ment to the amendment of President Pierce, which
he had thus withdrawn, bv which amendment he

would have proposed to go further and abolish

commercial blockades as there had been some con-

siderable public feeling in America in favour of this

greater relief to commerce during maritime war.

"But," says Mr. Stark, "unfortunately he never did

and the United States remained outside the pale of

the Declaration of Paris at the outbreak of the Civil

War in 1861."

"When," says Mr. Stark, "the Civil War broke
out in the United States and the government at Rich-

mond announced its intention to issue letters of

marque the greatest consternation was produced in

the North. It was reflected that had the United
States acceded to the Declaration of Paris the South-

em States, then certainly part of the Union, would
have been bound to it and we might justly have in-

voked the assistance of foreign nations to prevent its

violation. As it was the immense commerce of the

North was exposed and there was no way of retaliat-

ing on the Southerners by sea." The United States

government at this date approached the governments

* Ahciition of Privateering and Bniaraiion of Pari$. Colum-
bia Preta, New York, 1897.

If
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of Great Britain and of France for the purpose of
joiuincr in the Declaration of Paris in the hope that

it ini//it gain an advantage diplomatically over the
Sout /. When it was seen that France and Great
Britain would not lend themselves to this the pro-

posal was dropped."

(See Parliamentary Papers, North America 3, en-

titled "Correspondence concerning International

Maritime Law," presented to Parliament 1862.)

In the course of this later correspondence Lord
John Russell had taken the place of Lord Clarendon.

It had been seen that there was a feeling in the

United States that the proposal of the President of
the United States in 1857, following on the earlier

proposals of 1856, was insufficient so long as com-
mercial blockades remained possible; and it was re-

membered that the United States proposals had been
withdrawn without explanation while they were
under consideration in England.

It is not therefore surprising, although it is much
to be regretted, that an opinion was expressed by
Great Britain against the amendment of the United
States and in favour of the continued liability of

peaceful merchant-ships to capture by the regular

war cruisers of a belligerent.

On June 12, 1861, Lord John Kussell, writing to

the British Legation in Paris, said:

Lord J. Russell to Mr. Orey.

"Sir, Foreign Office, June 12, 1861.

THE Ambassador of France came to me yester-

day, and informed me that the Minister of the United
States at Paris had made to M. Thourenel two prop-

ositions.
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The first was that France shouW agree to add to

the l8t Article of the Declaration .i Pans the plan

of protecting private property on the sea from cap-

ture in time of war. • „ k^
The second proposition was, tj^* P"7ft"?« ^I

ing abolished by the adoption of the Ist Article of

th! Declaration of Paris^°^«"^ff P^^^™
ct'

privateers sent out by the «,^tyled Southern Con-

federacy should be considered as pirates.

M. Thouvenel wishes to learn the opinions of Her

Majesty's Government upon these propositions Her

Majesty's Government decidedly object to the first

proportion. It seems to them that it would reduce

?he ^wer in time of war of all States havmg a mill-

tarv as well as a commercial marme.

Yt ^ hardly necessary to point out that m practice

i^ would be almost impossible to listmguish between

bona fide ships carrying merchandize, ^^^ ships^^^u^

ulently fitted out with means of war under the guise

of merchant-vessels. ^ . ,

With regard to the second point Her Majesty s

Govermnent are not disposed to depart from the

neutral character which Her Majesty, as well as the

Emperor of the French, has assumed.

You will read this despatch to M. Thouvenel.

I am, &c.

(Signed) J. RUSSELL."

In reply Mr. Grey wrote:

Mr. Orey to Lord J. Russell—(Received June 15.)

"My Lord, ^«»-^' «^""' ^^' {^^^'
^m obedience to your Lordship's ""factions, I,

yesterday, read to M. Thouvenel your despatch of the
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12th instant, relating to the propositions made by
the Minister of the United States to his Excellency.
M. Thouvenel expressed great satisfaction on find-

ing how completely your Lordship's views ccincided
with his own. His Evicellency said he was already
aware that your Lordship entertained the same opin-
ion as he himself did on this subject, but he had not
yet heard it so decidedly expressed, and he desired
me to convey his thanks to your Lordship for the
communication.

His Excellency proceeded to say that the first prop-
osition had not been made by Mr. Dayton until he
had asked that Minister to address him an official

note on the subject. His answer to it was that the
Imperial Government would be glad if that of the
United States acceded 'purely and simply* to the Dec-
laration of Paris, but that it was out of the question to
accept the condition which it wp nroposed to add to
that Declaration, for the effec^ ould be, as your
Lordship observes, greatly to reduce the power in time
of war of all States having a military as well aa a com-
mercial marine. With regard to the second proposi-
tion, his Excellency said it vo-i made by the United
States with the evident object of leading the French
Government to take a decided part against the South-
ern Confederacy, but this attempt had failed, and
there was no intention on the part of the French
Government to depart from their neutral character.
M. Thouvenel also informed me that he has not

yet received any further communication from Mr.
Dayton.

I have, &c.
(Signed) W. G. GREY."

The United States favoured the capture of com-
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merce by ships under letters of marque because

otherwise they said, weak powers would be unable to

equip efficient cruisers and they would suffer as

against strong navies. The fallacy was, as has been

said, not then apparent because steam and high steam

speeds had not given to one hundredth part of the

mercantile marine overwhelming advantages beyond

those possessed by the remaining ninety-nine parts.

The purely corojiercial Marine, according to the

American view, wants to arm its ships under letters

of riarque that it may be able to harry the commerce

of t irt State having a military as well as a commercial

marine. The latter, according to the British view,

wishes to send its war cruisers against the commerce

of the former in order to be able to take advantage

of its military marine.

If the latter had not a lai^e military marine, priva-

teering would have been given up by the former (the

purely commercial marine) ; so also, according to Lord

John Russell, would the capture of commerce by war

cruisers. It is thus according to these authorities the

mere existence of the large military marine, and not

the growth of the mercantile marine and the respon-

sibility resulting from it, which keeps up the liabili-

ties of commerce at sea to losses not paralleled on the

land and which will spread such useless disaster.

It is therefore to the military powers that the

world must look to give much needed relief to hu-

manity at large and to the burdened tax payers of the

military powers in particular.

Great Britain alone, or with France, could at any

moment reopen the negotiations with the United

States which were suspended in 1857.

If the proposed Convention of Feb. 24, 1857, were

adopted by the representatives of the powers which
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made the Declaration of 1856 an immense influence

for the promotion of good understanding among the
nations would be created.

These powers would now be Great Britain, Austria,
France, Germany, Russia, Italy and Turkey, and to
them would be added the original promoter of the
policy—the United States of America.

Great Britain is now in the position that she insists

on the maintenance of the right to capture merchant
ships by her ships of war because otherwise she coiild

not use her full strength as a military power on the
sea. She alleges also that the only reason why she
creates a military navy so large as to excite the fears
of her neighbours is because her merchant ships are
liable to capture. Truly a strange position if she
does not desire to create fears and jealousies.

The only other reason given by Lord John Russell
for refusing to exclude merchant ships from capture
and confiscation by war cruisers was that "it would
be almost impossible to distinguish between bond fide
ships carrying merchandise and ships fraudulently
fitted out with means of war under the guise of
merchant vessels."

Seeing that belligerents would retain the right of
search how can it be supposed that disguised armed
ships could avoid detection and capture ?

In the treatise by M. Charles Dupuis Le Droit de
la Guerre Maritime (Paris A. Pedone, 1899) the case
is argued out very fully. There are two paragraphs
which represent, according to him, the British view
of the value of the right to capture private ships, and
what he thinks should be the continental view. Both
are in favour of the retention of the right, but for
absolutely contradictory reasons. The British reason
is, he says, that it is to her advantage. ^^L*Angle-

tf
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terre, de son cote, eat convaincue que le droit de prise a

He, eu cours dea grandea guerrea maritimea du
XVIII' Siecle et de la periode napoleonieune, la cauae

du developpement de sa marine,la source de sa preport-

derance commerciale, Elle lui attrtbue cette su-

prematie aur lea mera qui etait aaaurement pour elle,

le but principal de la lutte."

The reason which should operate with the conti-

nental powers is that the continuance of this maritime

practice is to the grave disadvantage of Great Britain.

"Dea puissances insulairea" he aays "telles que

r, Angleterre ou le Japan ou dea Mats comme lea

Elats-Unia d' Amerique, dana une guerre avec une

puissance dont V Ocean les separe, seraient pratique-

ment invulnerables. II serait chimerique d'en appeler

a la force pour redresser Us torts que leur aeraient

imputahlea."

(
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APPEXDIX TO CHAPTER XIX.

Mr. Marcy to Count De Sartiges.

Department of State, Washington,
July 28, 1856.

THE Undersigned, Secretary of State of the
United States, has laid before the President "The
Declaration concerning Maritime Law," adopted by
the Plenipotentiaries of Great Britain, Austria,
France, Prussia, Russia, Sardinia, and Turkey, at
Paris, on the 16th of April, 1856, which the Count do
Sartiges, Envoy Extraordinary and Minister Plenipo-
tentiary of France, has presented on behalf of the
Emperor of the French to the Government of the
United States, for the purpose of obtaining its adhe-
sion to the principles therein contained.

Nearly two years since, the President submitted,
not only to the Powers represented in the late Con-
gress at firis, but to all other maritime nations, the
second and third propositions contained in that Dec-
laration, and asked their assent to them as permanent
principles of international law. The propositions
thus submitted by the President were:

—

"1. That free ships make free goods—that is to
say, that the effects or goods belonging to subjects or
citizens of a Power or State at war are free from
capture and confiscation when found on board of neu-
tral vessels, \vith the exception of articles contraband
of war.

391
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"2. That the property of neutrak on board an

enemy's vessel is not subject to confiscation unless the

same be contraband of war."

It will be perceived that these propositions are sub-

stantially the same as the second and third in the

Declaration of the Congress at Paris.

Four of the Governments with which negotiations

were opened on the subject by the United States have

signified their acceptance of the foregoing proposi-

tions. Others were inclined to defer acting on them

until the return of peace should furnish a more aus-

picious time for considering such international ques-

tions. The proceeding of the Congress of the Pleni-

potentiaries at Paris will, as a necessary consequence,

defeat the pending negotiations with the United

States, if the two following propositions, contained in

Protocol No. 24, are acceded to:—Ist, that the four

principles shall be indivisible; and 2nd, that the

Powers which have signed or may accede to the Dec-

laration shall not enter into any arrangement in re-

gard to the application of the right of neutrals in time

of war which does not at the same time rest on the

four principles which are the object of said Declara-

tion. As the indivisibility of the four principles, and

the limitation upon the sovereign attribute of negoti-

ating with other Powers, are not a part of the Declar-

ation, any nation is at liberty to reject either, or both,

and to act upon the Declaration without restriction,

acceding to it in whole or in part. In deliberating on

this important subject, it behooves all Powers to con-

sider, and, if they think proper, to act upon this dis-

tinction. AH the Powers which may accede to that

Declaration, and the subsequent restrictions con-

tained in the 24th Protocol, will assume an obligation

which takes from them the liberty of assenting to the
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propositions submitted to them by the United States,
unless they at the same time surrender a principle of
maritime law which has never been contested—the
right to employ privateers in time of war.
The second and third principles set forth in the

Declaration, being those submitted to other maritime
Powers for adoption by this Government, it is most
anxious to see incorporated, by general consent, into
the code of maritime law, and thus placed beyond
future controversy or question. Such a result, secur-
ing so many advantages to the commerce of neutral
nations, might have been reasonably expected, but
for the proceedings of the Congress at Paris, which
require them to be purchased by a too costly sacrifice
—the surrender of a right which may well be con-
sidered as essential to the freedom of the seas.
The fourth principle contained in the Declaration,

namely, "Blockades, in order to be binding, must be
effective; that is to say, maintained by a force suffici-

ent really to prevent access to the coast of the
enemy," can hardly be regarded as one falling within
that class with which it was the object of the Congress
to interfere; for this rule has not, for a long time,
been regarded as uncertain, or the cause of any "de-
plorable disputes." If there have been any disputes
in regard to blockades, the uncertainty was about the
facts, but not the law. Those nations which have re-
sorted to what are properly denominated "paper
blockades" have rarely, if ever, undertaken after-
wards to justify their conduct upon principle, but
have generally admitted the illegality of the practice,
and indemnified the injured parties! What is to be
judged "a force sufficient really to prevent access to
the coast of the enemy," has often been a severely-
contestec question j and certainly the Declaration,

m
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which merely reiterates a general undisputed maxim
of maritime law, does nothing towards relieving the

subject of blockade from that embarrassment. What
force i" requisite to constitute an effective blockade

remains as unsettled and as questionable as it was be-

fore the Congress at Paris adopted the Declaration.

In regard to the right to employ privateers, which

is declared to be abolished by the first principle put

forth in the Declaration, there was, if possible, less

uncertainty. The right to resort to privateers is as

clear as the right to use public armed ships, and as

incontestable as any other right appertaining to belli-

gerents. The policy of that law has been occasion-

ally questioned, not, however, by the best authorities;

but the law itself has been universally admitted, and

most nations have not hesitated to avail themselves of

it; it is as well sustained by practice and public opin-

ion as any other to be found in the Maritime Code.

There is scarcely any rule of international law

which particular nations in their Treaties have not

occasionally suspended or modified in regard to its

application to themselves. Two Treaties only can

be found in which the Contracting Parties have

agreed to abstain from the employment of privateers

in case of war between them. The first was a Treaty

between the King of Sweden and the States-General

of the United Provinces, in 1675. Shortly after it

was concluded the parties were involved in war, and

the stipulation concerning privateers was entirely dis-

regarded by both. The second was the Treaty of

1785, between the United States and the King of

Prussia. When this Treaty was renewed in 1799,

the clause stipulating not to resort, to privateering was

omitted. For the last half centur\* there has been

no arrangement, by Treaty or otherwise, to abolish
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the right, until the recent proceedings of the Plenipo-
tentiaries at Paris.

By taking the subject of privateering into consider-

ation, that Congress has gone beyond its professed
object, which was, as it declared, to remove the uncer-
tainty on points of maritime law, and thereby prevent
"differences of opinion between neutrals and belli-

gerents, and consequently serious difficulties and even
conflicts." So far as the principle in regard to priva-

teering is concerned, the proceedings of the Congress
are in the nature of an act of legislation, and seek to

change a well-settled principle of international law.

The interest of commerce is deeply concerned in

the establishment of the two principles which the
United States bad submitted to all maritime Powers;
and it is much to be regretted that the Powers repre-

sented in the Congress at Paris, fully approving
them, should have endangered their adoption by unit-

ing them to another inadmissible principle, and mak-
ing the failure of all the necessary consequence of the
rejection of any one. To three of the four principles

contained in the Declaration there would not prob-

ably be a serious objection from any quarter, but to

the other a vigorous resistance must have been antic-

ipated.

The policy of the law which allows a resort to

privateers has been questioned for reasons which do
not command the assent of this Government. With-
out entering into a full discussion on this point, the

Undersigned will confront the ordinary and chief ob-

jection to that policy, by an authority which will be

regarded with profound respect, particularly in

France. In a commentary on the French Ordon-

nance of 1681, Valin says:

—

"However lawful and time-honoured this mode of

|4
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warfare may bo, it is, neverthelou, diMpproved of

by 8ome pretendod philosophers. According to their

notions, such is not the way in which the State and
the Sovereign are to be served: whilst the profits

which individuals may derive from the pursuit are

illicit, or at least disgracefuL But this is the lan-

guage of bad citizens, who, under the stately mask
of a spurious wisdom, and of a crafty, sensitive con-

science, seek to mislead the judgment by a conceal-

ment of the sect'et motive which gives birth to their

indifference for the welfare and advantage of the

State. Such are as worthy of bhme as are those

entitled to praise who generously expose their prop-

erty and their lives to the dangers of privateering."

In ! work of much repute published in France al-

most simultaneously with the proceedings of the Con-
gress at Paris, it is declared that—"The issuing of let-

ters of marque, therefore, is a constantly customary
belligerent act. Privateers are bona fide war-vessels,

manned by volunteers, to whom, by way of reward,

the Sovereign resigns such prizes as they make, in the

same manner as he sometimes assigns to the land

forces a portion of the war contributions levied on the

conquered enemy."—(Pistoye et Duverdy, Dea Prises

Maritimes.)

It is not denied that annoyances to neutral com-
merce, and even abuses, have occasionally resulted

from the practice of privateering; such was the case

formerly more than in recent times: but when it is a

question of changing a law, the incidental evils are to

be considered in connection with its benefits and ad-

vantages. If these benefits and advantages can be
obtained in any other way, without injury to other

rights, these occasional abuses may then justify the

•h M
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change, however ancient or firmly established may
be the law.

"^

The reasons which induced the Confess of Paris
to declare privateering abolished are not stated, but
they are presumed to be only such as are usually
urged against the exercise of that belligerent right.
The prevalence of Christianitv and the progress of

civilization have greatly mitigated the severity of the
ancient mode of prosecuting hostilities. War is now
an affair of Governments. "It is the public author-
ity which makes and carries on war; individuals are
not permitted to take part in it, unless authorized to
do so by their Government." It is a generally re-
ceived rule of modem warfare, so far at least as
operations upon land are concerned, that the persons
and effects of non-combatants are to bo respected.
Ihe wanton pillage or uncompensated appropriation
of individua property by an army, even in possession
of an enemy 8 country, is against the usage of modem
times. Such a mode of proceeding at this day would
be condemned by the enlightened judgment of the
world, unless warranted by special circumstances.
Every consideration which upholds this sentiment in
regard to the conduct of a war on land favours the
application of the same rule to the persons and prop-
erty of citizens of the belligerents found upon the
ocean.

It is fair to presume t'-at the strong desire to amel-
iorate the severe usages x war by exempting private
property upon the ocean from hostile seizure, to the
extent it is usually exempted on land, was the chief
inducement, which led to the Declaration by the
Congress at Paris, that "privateering is and remains
abolished."

The Undersigned is directed by the President to
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say, that to this principle of exempting private prop-

erty upon the ocean, as well as upon the land, applied

without restriction, he yields a most ready and willing

assent. The Undersigned cannot better express the

President's views upon the subject than by quoting

the language of his annual Message to Congress, of

December 4, 1854:

—

"The proposition to enter into engagements to

forego a resort to privateers, in case this country

should be forced into a war with a great naval Power,

is not entitled to more favourable consideration than

would be a proposition to agree not to accept the

services of volunteers for operations on land. When
the honour or rights of our country require it to

assume a hostile attitude, it confidently relies upon

the patriotism of its citizens, not ordinarily devoted

to the military profession, to augment the army and

navy, so as to make them fully adequate to the emerg-

ency which calls them into action. The proposal to

surrender the right to employ privateers is pro-

fessedly founded upon the principle that private prop-

erty of unoffending non-combatants, though enemies,

should be exempt from the ravages of war; but the

proposed surrender goes but little way in carrying out

that principle, which equally requires that such priv-

ate property should not be seized or molested by na-

tional ships of war. Should the leading Powers of

Europe concur in proposing, as a rule of international

law, to exempt private property, upon the ocean, from

seizure by public armed cruizers as well as by priva-

teers, the United States will readily meet them upon

that broad ground."

The reasons in favour of the doctrine that private

property should be exempted from seizure in the

operations of war are considered in this enlightened
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age so controlling as to have secured its partial adop-
tion by all civilized nations; but it would be difficult
to find anv substantial reasons for the distinction now
recognized in its application to such property on land,
and not to that which is found upon the ocean.

If it be the object of the Declaration adopted at
Paris to abolish this distinction, and to give the same
security from the ravages of war to the property of
belligerent subjects on the ocean as is now accorded
to such property on the land, the Congress at Paris
has fallen short of the proposed result, by not placing
mdiyidual effects of belligerents beyond the reach of
public armed ships as well as privateers. If such
property is to remain exposed to seizure by ships be-
longing to the navy of the adverse party, it is ex-
tremely difficult to perceive why it should not, in like
manner, be exposed to seizure by privateers, which
are, in fact, but another branch of the public force of
the nation commissioning them.

If the principle of capturing private property on
the ocean and condemning it as prize of war be given
up, that property would, and of right ought to be, as
secure from molestation by public armed vessels as
by privateers; but if that principle be adhered to, it

would be worse than useless to attempt to confine the
exercise of the right of capture to any particular de-
scription of the public force of the belligerents.
There is no sound principle by which such a distinc-
tion can be sustained; no capacity which could trace
a definite line of separation proposed to be made; and
no proper tribunal to which a disputed question on
that subject could be referred for adjustment. The
pretence that the distinction may be supported upon
the ground that ships not belonging permanently to a
regular navy are more likely to disregard the rights

i
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of neutrals than those which do belong to such a navy
is not well sustained by modern experience. If it be

urged that a participation in the prizes is calculated

to stimulate cupidity, that, as a peculiar objection, is

removed by the fact that the same passion is addressed

by the distribution of prize-money among the officers

and crews of ships of a regular navy. Every nation

which authorizes privateers is as responsible for their

conduct as it is for that of its navy, and will, as a

matter of prudence, take proper precaution and
security against abuses.

But if such a distinction were to be attempted, it

would be very difficult, if not impracticable, to define

the particular class of the public maritime force which

should be regarded as privateers. "Deplorable dis-

putes," more in number and more difficult of adjust-

ment, would arise from an attempt to discriminate

between privateers and public armed ships.

If such a discrimination were attempted, every na-

tion would have an undoubted right to declare what
vessels should constitute its navy, and what should be

requisite to give them the character of public armed

ships. These are matters which could not be safely

or prudently left to the determination or supervision

of any foreign Power, yet the decision of such con-

troversies would naturally fall into the hands of pre-

dominant naval Powers, which would have the ability

to enforce their judgments. It cannot be offensive to

urge weaker Powers to avoid as far as possible such

an arbitrament, and to maintain with firmness every

existing barrier against encroachments from such a

quarter.

No nation which has a due sense of self-respect will

allow any other, belligerent or neutral, to determine

the character of the force which it may deem proper

! ;
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to use m prosecuting hostiUties; nor wfll it act wisely
if It voluntarily surrenders the right to resort to any
means, sanctioned by international law, which, under
any circumstances, may be advantageously used for
defence or aggression.

The United States consider powerful navies and
large standing armies, as permanent establishments,
to be detnmental to national prosperitv and danger-
ous to civil liberty. The expense of keeping thenfup
is burdensome to the people; they are, in the opinion
of this Government, in some degree a menace to
peace among nations. A large force, ever ready to
be devoted to the purposes of war, is a temptation to
rush mto It. The "olicy of the United States has ever
been, and never more than now, adverse to such estab-
lishments; and they can never be brought to acquiesce
in any change in international law which may render
it necessary for them to maintain a powerful'navy or
large regular army in time of peace. If forced to
vindicate their rights by arms, they are content, in
the present aspect of international relations, to rely,
in military operations on land, mainlv upon volunteer
troops, and for the protection of their commerce in no
inconsiderable degree upon their mercantile marine.
If this country were deprived of these resources, it
would be obliged to change its policv, and assume a
military attitude before the world. In resisting an
attempt to change the existing maritime law that may
produce such a result, it looks beyond its own interest,
and embraces in its view the interest of all such na-
tions as are not likely to be dominant naval Powers.
Their situation in this respect is similar to that of the
United States, and to them the protection of com-
merce, and the maintenance of international relations
of peace, appeal as strongly as to this country, to with-
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stand the proposed change in the settled Law of Na-

tions. To such nations, the surrender of the right to

resort to privateers would be attended with conse-

quences most adverse to their commercial prosperity,

without any compensating advantages. Most cer-

tainly no better reasons can be given for such a sur-

render than for foregoing the right to receive the ser-

vices of volunteers; and the proposition to abandon

the former is entitled, in the judgment of the Presi-

dent, to no more favour than a similar proposition in

relation to the latter. This opinion of the impor-

tance of privateers to the community of nations, ex

cepting only those of great naval strength, is not only

vindicated by history, but sustained by high author-

ity. The following passage in the Treatise on mari-

time prizes to which I have before referred, deserves

particular attention:

—

"Privateers arc especially useful to those Powers

whose navy is inferior to that of their enemies. Bel-

ligerents, with powerful and extensive naval arma-

ments, may cruize upon the seas with their national

navies; but should those States whose naval forces are

of less power and extent be left to their own resources,

they could not hold out in a maritime war; whilst

by the equipment of privateers they may succeed in

inflicting upon the enemy an injury equivalent to that

which they themselves sustain. Hence Governments

have freqiaently been known, by every possible appli-

ance, to favour privateering armaments. It has even

occurred that Sovereigns, not merely satisfied with

issuing letters of marque, have also taken, as it were,

an interest in the armament. Thus did Louis XIV
frequently lend out his ships, and sometimes reserve

for himself a share in the prizes."

It certainly ought not to excite the least surprise
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that strong naval Powers should be willing to forego
the practice, comparatively useless to them, of em-
ploymg privateers, upon condition that weaker
Powere agree to part with their most eflFective means
of defending their maritime rights. It is, in the
opinion of this Government, to be seriously appre-
hended that, if the use of privateers be abandoned, the
domimon over the seas will be surrendered to those
Powers which adopt the policy and have the means of
keeping up large navies. The one which has a de-
cided navral superiority wcruld be potentially the mis-
tress of the ocean, and by the abolition of privateer-
ing that dommation would be more firmly secured,
feuch a Power engaged in war with a nation inferior
in naval strength would have nothing to do for the
security and protection of its commerce but to look
after the ships of the regular navy of its enemv.
rhese might be held m check by one-half, or less, of
Its naval force, and the other might sweep the com-
merce of Its enemy from the ocean. I^-Qr would the
mjunous effects of a vast naval superiority to weaker
States be much diminished if that superiority was
shared among three or four great Powers. I'/ig un-
questionably the interest of such weaker States to dis-
countenance and t, -t a measure which fosters the
growth of regular naval establishments.

In discussing the effect of the proposed measure—
the abolition of privateering—a reference to the exist-
ing condition of nations is ahnost unavoidable An
mstance will at once present itself in regard to two
nations where the commerce of each is about equal
and about equally wide-spread over the worid As
commercial Powers they approach to an equality, but
as naval Powers there is great disparity between
them. The regular navy of one vastly exceeds that

I
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of the other. In case of a war between them, only

an inconidderable part of the navy of the one would

be required to prevent that of the other from being

used for defence or aggression, while the remainder

would be devoted to the unembarrassed employment

of destroying the commerce of the weaker m naval

strength. The fatal consequences of this great in-

equaUty of naval force between two such belUgerents

would be in part remedied by the use of privateers;

in that case, while either might assail the commerce

of the other in every sea, they would be obhged to di^

tribute and employ their respective navies m the work

of protection. This statement only illustrates what

would be the case, with some modification, m every

war where there may be considerable disparity m the

naval strength of the belligerents.

History throws much light upon this question.

France, at an early period, was without a navy, and m
her wars with Great Britain and Spam, both then

naval Powers, she resorted with signal good effect to

privateering, not only for protection, but successful

aeeression. She obtained many privateers from Hol-

land, and, by this force, gained decided advantages on

the <^ean over her enemy. Whilst in that condition,

France could hardly have been expected to originate

or concur in a proposition to abolish pnvateenng.

The condition of many of the smaller States of the

world is now, in relation to naval Powers, not much

unUke that of France in the middle of the surteenth

century. At a later period, during the reign of Loms

XIV, several expeditions were fitted out by him, com-

posed whollv of privateers, which were most effect-

ively employed in prosecuting hostilities with naval

Those who may have at any time a control of the

li

m'
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ocean will be strongly tempted to regulate its use in
a manner to subserve their own interests and ambiti-
ous projects. The ocean is the cor .non property of
all nations, and instead of yielding to a measure
which will be likely to secure to a few—possibly to
one—an ascendancy over it, each should pertinaci-
ously retain all the means it possesses to defend the
common heritage. A predominant Power upon the
ocean is more menacing to the well-being of others
than such a Power on land, and all are alike inter-

ested in resisting a measure calculated to facilitate

the permanent establishment of such domination,
whether to be wielded by one Power or shared among
a few others.

The injuries likely to result from surrendering
the dominion of the seas to one or a few nations which
have powerful navies arise mainly from the practice
of subjecting private property on the ocean to seizure
by belligerents. Justice &iA humanity demand that
this practice should be abandoned, and that the rule
in relation to such property on land should be ex-
tended to it when found upon the high seas.

The President, therefore, proposes to add to the
first proposition in the Declaration of the Congress
at Paris the following words:—"And that the private
property of the subjects or citizens of a belligerent on
the high seas shall be exempted from seizure by pub-
lic armed vessels of the other belligerent, except it be
contraband." Thus amended, the government of
the United States will adopt it, together with the
other three principles contained in that Declaration.

I am directed to communicate the approval of the
President to the second, third, and fourth proposi-

tions, independently of the first, should the amend-
ment be unacceptable. The amendment is com-

26
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mended by so many powerful conaiderationB, and the

principle which calls for it has so long had the em-

phatic sanction of all enlightened nations in military

operations on land, that the President is reluctant to

believe it will meet with any serious opposition.

Without the proposed modification of the first prin-

ciple, he cannot convince himself that it would be

wise or safe to change the existing law in regard to

the right of privateering.
_

If the amendment should not be adopted, it will

be proper for the United States to have some under-

standing in regard to the treatment of their priva-

teers when they shall have occasion to visit the ports

of those Powers which are, or may become, parties to

the Declaration of the Congress at Paris. The

United States will, upon the ground of right and com-

ity, claim for them the same consideration to which

they are entitled, and which was extended to them,

under the Law of Nations, before the attempted mod-

ification of it by that Congress.

As connected with the subject herein discussed, it

is not inappropriate to remark, that a due regard to

the fair claims of neutrals would seem to require some

modification, if not an abandonment, of the doctrine

in relation to contraband trade. Nations which pre-

serve the relations of peace should not be injuriously

affected in their commercial intercourse by those

which choose to involve themselves in war, provided

the citizens of such peaceful nations do not comprom-

ise their character as neutrals by a direct interference

with the military operations of the belligerents. The

laws of siege and blockade, it is believed, afford all

the remedies against neutrals that the parties to the

war can justly claim. Those laws interdict all trade

with the besieged or blockaded places. A further
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interference with the ordinary pursuits of neutrals in
nowise to blame for an existing state of hostilities is
contrary to the obvious dictates of justice. If this
view of the subject could be adopted, and practically
observed by all civilized nations, the right of search,
which has been the source of so much annoyance, and
of so many injuries to neutral commerce, would be
restricted to such cases only as justified a suspicion
of an attempt to trade with places actually in a state
of siege or blockade.

Humanity and justice demand that the calamities
incident to war should be strictly limited to the belli-
gerents themselves, and to those who voluntarily take
part with them; but neutrals, abstaining in good faith
from such complicity, ought to be left to pursue their
ordinary trade with either belligerent, without re-
strictions in respect to the articles entering into it.

Though the United States do not propose to em-
barrass the other pending negotiations, relative to the
rights of neutrals, by pressing this change in the law
of contraband, they will be ready to give it their sanc-
tion whenever there is a prospect of its favourable
reception by other maritime Powers.
The Undersigned, &c.

(Signed) W. L. Mabcy.
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CHAPTER XX.

THB NAVAL OUTLOOK FROM WHITEHALL AT THE CLOSE

OF THE CENTUBT.

The British Kavy Estimates which are debated in

the summer represent the policy of the Admiralty

and the various demands arising from that policy

when the estimates were framed some six months

Just as this work draws to a close there is an op-

portunity to give a statement of this policy in the

words of the Secretary to the Admiralty in the House

of Commons. He said, as reported in the London

rme« 6th July, 1901:

The curiosity of the House is legitimately occupied

with the manner in which the largo vote to be taken

in this and future years for new construction is to be

expended. I may come at once to the description of

the new ships which it is the intention of the Admir-

alty to lay down in the new programme. As to the

battleships, there has been for a long time in this

House a certain amount of controversy with regard to

the character of the battleships which were being

built in this country. There were some who felt

that, in view of the progress which has been made by

other nations in the matter of distribution of armour,

there were changes which it was desirable should be

made in the direction of giving larger offensive and

larger defensive power to our battleships.
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NEW BATTLESHIPS.

Once more the Admiralty intend to take a step in
advance, and to produce a ship which will be superior
to any battleship we have yet produced. The new
battleships are to bo vessels ^of approximately 10,500
tons displacement. They are to have a length 20
feet greater than the "Formidable class"; the indicated
horse-power is 18,000; and it is hoped that they will
realize on a trial of eight hours' continuous steaming
181/^ knots speed. The protection, which in general
character is similar to that of ships of the "London"
class, will comprise an armour belt from the lower
protected deck to a small height above the water-lino
of 9 inches, and thence from the main deck with a
thickness of 8 inches; and this will be continue J over
the whole length between the barbettes and the heavy
guns. A peculiar feature will be introduced in these
ships which has never been introduced in recent bat-
tleships in the navy. The plan of placing the 6-inch
guns in separate casemates will be abandoned, and
the plan already adopted in a ship built in this coun-
try, but not for the government, will be followed.
The ten 6-inch guns will be enclosed in a battery with
7-inch armour, and this battery will be divided by
traverses to diminish the effect of any shell which
may succeed in penetrating the 7-inch armour. The
peculiarity of these ships which distinguishes them
from their predecessors is that they will have a new
feature in their armament. It is proposed to add to
the four 12-inch guns now forming the normal arma-
ment of first-class battleships of the world four
9.2-inch guns. These are guns of very great power,
which as yet have not been introduced in the second-
ary armament of any first-class battleship. These
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gum will be very well protected. They will be

mounted on mountings similar to those placed in the

'*CreMy"clM(B,and which, after careful teatu^have been

found to be the most trustworthy claas of mounting.

They will be protected by 6-inch to 7-inch armour,

and two of them will have a forward fire and two of

them an aft fire. The result will be that these ships

will get a forward fire of two 12-inch guns, of two

9.2-inch, and two 6-inch guns, and the aft fire will be

of the same formidable character. I think these

ships will compare most favourably with any ships

which, as far as we know, are being built for any

European Powers, and we shall have great reason to

be satisfied if they realize our expectations. Some-

times I hear it asked, "What's in a name!" There

is, I think, a good deal in a name. It has been de-

cided to give to these three great battleships names

which, I think, will be appreciated. One of them

will be called by the name of the Sovereign— the

"King Edward." The other two ships will commemoi^

ate the great support rendered to His Majesty and to

this country by two great branches of our kindred

race. The other day there was celebrated the birth

of the great Commonwealth of Aiistralia, and only a

day or two ago we celebrated the birthday of Canada;

and it waa felt not an inappropriate method of recog-

nizing in our great naval service the military help

rendered by those two branches of our community by

naming the new ships the Dominion and the Common-

ivealth.

CBUISEB8 AIO) DE8TEOYEE8.

The next item of construction is the cruisers. It

is proposed to lay down six armoured cruisers. The

i,.
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•ix cruisen will be in all material respects except one
identical with the ships of the "Monmouth" class.

These are vessels of 8,900 tons, 22,000 indicated
horse-power, and 23-knot speed. The one difference
will be the introduction of heavier armament. The
ships of the "Monmouth" class will carry forward and
aft two pairs of 6-inch guns. In the new ships we
propose to place instead of two 6-inch guns a single
7.5-inch gun. There is a material increase in the
power of the 7.5-inch gun as compared with the
6-inch gun. We believe that these cruisers will be
fully able to take their part in competition with any
cruisers we have reason to believe are likely to bo
brought against them. Lastly, with regard to the
destroyers. The ten destroyers we propose to build
are similar to the 30-knot destroyers of the latest

type, but a wise departure is to be made in one re-

spect. The 30-knot destroyer has a speed which, in

my opinion and in the opinion of all those who make
themselves acquainted with the life history of these
boats, is very much a fancy speed. They have run
this speed at the original trial at light draught, but
when loaded to full draught these boats and others

have been reduced by three or four knots from the
ideal speed. It is proposed to make the new boats

stronger in their general construction. We hope
that they may be able to carry a larger supply of coal,

and at the same time to ensure that they will run up
to their full working load draught at the actual speed.

SCIENTIFIC EQUIPHEirr.

The new ships we propose to build will be equip-

ped in all respects in the most perfect manner which
knowledge or scientific possibilities suggest. They
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will receive all those accessories of which we have

heard a good deal lately. They will be provided

with the latest and most effective guns, and the most

improved ammunition. Their guns will be provided

with the cordite charges and with the telescopic sights.

They will be provided with electric hoists, and their

torpedoes will receive the gyroscope. Cordite is a

comparatively new propellant. The powder cham-

bers in several of the guns were designed to take the

old black powder charges, and consequently the

chambers were much too large for the small cordite

charge. Experiments were immediately made to

adapt cordite to those guns, and as soon as the experi-

ments were completed we began to supply cordite

charges for those guns. Wisely, I think, we began

with the ships at home. We had to choose between

furnishing the ships at home with the new charges or

withdrawing ships from the active list in order to

make experiments upon them. We preferred the

former alternative; but there will be no difficulty, as

soon as we think it desirable to withdraw those ships,

to make the necessary alterations on them also.

There has been no delay in the supply of those

charges, and any indictment against the Admiralty on

that head must, I believe, fail. There has been a

similar complaint in regard to projectiles. That com-

plaint also is not, I think, well founded. We are sup-

plying to every one of the new ships armour-piercing

shells. An armour-piercing shell is rather an expen-

sive and complicated creature. It costs Is. a pound

and it is exceedingly peculiar in its structural quali-

ties. Still, we have been making these shells with

the greatest possible promptitude. They have been

made for the whole of the ships carrying 12-inch guns

and some of the ships carrying 13.5-inch guns, and
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they are being made for the remainder. But, as we
have over 300 ships in commission, probably more
battleships in commission than the whole navy of
France, it will be realized that to carry out this costly
manufacture at the speed which some members ap-
pear to think desirable is practically impossible.
What could be done has been done, and never for one
moment has the Admiralty stinted money to provide
the ships with the most perfect appliances. The
gyroscope, again, is an exceedingly complicated and
beautiful appliance. It is based on the principle that
a rapidly revolving object will tend to preserve the
direction in which it originally started. Its manu-
facture is a long process, involving considerable
skilled labour, but still it has been carried out with
unremitting zeal and a great many vessels are sup-
plied with them. There has been no relaxation in
the effort to provide all torpedoes with this necessary
and desirable accomplishment. We have already
ordered a considerable number of those electric hoists
which were first introduced in an imperfect form into
the "Powerful," "Terrible," and "Centurion." They
are being put in their perfect form into the new bat-
tle-ships and cruisers. We are ordering a large num-
ber of the new hoists and we hope to introduce them
into many of the ships which are at present completing
for sea and some of the ships already at sea. Here,
again, there has been a new departure which has been
made after proper inquiry, and the result will be to
give to the navy a perfect appliance as soon as manu-
facturing possibilities allow us to secure them.
Neither in respect of the new ships nor the old ships
have we neglected to do what we could in the way of
providing eqmpmeut.

I
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ITEW DOCKS AND FLEET AUXILIASIE8.

The six new docks which we hope to have avail-

able for the large battleships and cruisers will ameli-

orate the situation; and when we have completed the

breakwater at Valetta, in Malta, for which money
will be asked, we shall have improved our powers of

protecting and docking these new ships in the Medi-

terranean. We have been reproached for not includ-

ing in our programme certain auxiliary ships. The
honorable member might give us credit for good in-

tentions in so far as these were illustrated by actual

performances. We have been reproached for not

having a hospital ship. We have now a hospital ship,

and a well-equipped one, which has been added to the

navy by the generosity of a private individual who
has been able to a certain extent to administer funds

provided by a great friendly nation. The "Maine"
will now take her position in the Mediterranean,

and it will be found of enormous value. "We
have provided in these votes for a large amount of

equipment for hospital ships in the event of war; and,

in the opinion of the Admiralty, the equipment of

hospital ships is one of those things which may, with-

out disadvantage, be postponed until the probability

or even the certainty of war. It would not be to the

advantage of the navy, and it wotdd be to the disad-

vantage of reasonable economy, to equip more of

these ships in time of peace than are needed for peace

time. We have also taken in these Estimates

money for a repairing ship. That ship is in an
advanced state of completion. Provision will also be
made in the repairing ship for carrying a limited

quantity of ammunition; but naval opinion is not as

tmanimous upon the question of the desirability in
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peace time of specializing ships for this purpose as
appears to be supposed in some quarters. That is a
matter on which I do not express an opinion. We
have taken £80,000 for the purchase or construction
of coaling vessels, and, in addition to this, we have no
less than seven chartered colliers regularly running
at home and abroad for the coaling of the Fleet. It
is thought by some that it might be better to build
our own colliers for the purpose. There are two
opinions about that, and I am much inclined to be-
lieve that the view of the Admiralty is the correct
one. We get the services of these chartered colliers

for the whole time we require them and in the places
where we require them. If an estimate were framed
for the construction of a collier it might easily hap-
pen, as has happened with almost every other class of
ship, that in a short time this ship would be super-
seded by some other vessel. We believe that it is

probable, if the practice of chartering colliers is con-
tinued and generally recognized aa one of the de-
mands likely to be made on the mercantile marine,
that owners will adjust their colliers to our require-
ments, and will, in their interest and ours, provide a
class of vessels which would in every way be suitable
for our requirements. Meanwhile we have issued ad-
vertisements for tenders for five small steam colliers

and four steam launches for local coaling services,and
we are fitting a certain number of coal barges with
the Temperley transmitters which are so invaluable
in getting coal on board ships not lying alongside a
wharf. I come to another point. £bq)eriment8 were
made during the last manoeuvres as to what were the
requirements of a distilling ship, and those experi-

ments proved that the distilling ship we used for the

Vurpoee of the manceuvres was most unsuitable. The
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experience then gained has been utilized for the prep-

aration of a new distilling ship which is about to be

added to the strength of the navy and which we
believe to be much better. It has been said that we
have no method of supplying fresh water to the ships.

That is a mistake. In addition there is a powerful

distilling apparatus at every station where it is not

possible to obtain a projwr supply of fresh water. The
ship of which I have spoken is a valuable addition to

the distilling plant we already have. It is a mistake

to suppose that we have been so blind to the require-

ments of a modem navy as not to supply distilling

plants for the purposes of the Fleet

One great invention which has been made recently

is that of wireless telegraphy. We have provided the

Marconi apparatus for a large number of ships, but

not for all. We have issued orders that every flagship,

first-class cruiser, and second-class cruiser as she comes

to be repaired shall be fitted with Marconi's wireless

telegraph installation. We have been purchasing the

whole of the component parts for those instalktiona.

They will be put in as those ships come in for repairs,

whenever the ships do not already possess them.

i

.



CHAPTER XXI.

THE OPEN GATES.

iMI

The new century opens with a gathering of Naval
Architects and Marine Engineers in the City of Glas-

gow in connection with the International Exhibition

of 1901.

Glasgow University provided the workshop in

which James Watt brought his mechanical instincts

to the solution of the great problems in the develop-

ment of the power of steam. At the foot of Gilmore
Hill, on which the University stands, the exhibition

buildings are grouped on either side of the banks of

the Kelvin. There in the Marine Engineering and
Shipbuilding Section are the exhibits of the great

Clyde firms which have created the bulk of the

modem mercantile shipping of the world.

There are the exhibits of Clydebank; Denny of

Dumbarton; Stephen of Linthouse; the Fairfield

works; Inglis of Pointhouse; the London and Glas-

gow Co.; the old Napiers' firm, now Beardmore; the

Greenock firms and a crowd of others working on

the shores of the Clyde. With these are joined the

models of ships built by other British firms of high

repute. There is the "Asahi" for Japan; the "Sut-

lej" and "Bacchante," 21 knot armoured cruisers; the

"Leviathan," 23 knot armoured cruiser, 500 feet long

and of 30,000 horse-power; the great cruisers

"Cressy" and "Aboukir" of 12,000 tons; the 23 knot
417
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armoured cruiser "Monmouth" and a large number
of other veasela building for H. M. (Government.

Here also are the models of the Clyde-built ships for

the Atlantic lines, for the Cape of Good Hope lines,

for the Australian lines and for the Orient and other

companies. Here are models of the "City of Paris"

and "City of New York," built at Clydebank and

employed with signal success as armed cruisers dur-

ing the war between the United States and Spain.

Here are the "Campania" and "Lucania," built at

Fairfield and prepared to receive armaments as

cruisers under the British flag. Clydebank exhibits

the "Moskva," 20 knot cruiser for the Russian volun-

teer fleet. She is shown with her guns moimted.

So the new century opens with the recognition of

the value of the well built merchant-ship fov armed

service in war and there is no more important and

significant fact in the exhibition.

Those who would proportion the expenditure on

armed shipping to the merchant shipping under the

flag requiring to be protected should first remove sub-

sicUsed cruisers from the helpless list and then add

them to the armed shipping, assigning to them, in

proportion to their tonnage, at least half the value

assigned to armed cruisers.

The session of the Naval Architects opened ap-

propriately enough with a paper by Lord Brassey on

Mercantile Auxiliaries. Lord Brassey drew atten-

tion to the admitted value of these auxiliaries and

showed that no proper appreciation had yet been

shown in Parliamentary votes of the facts of the case.

The amount asked for the navy in the Naval Esti-

mates for the current year is £32,000,000 and the

amount payable to the owners of our reserved mer-

chant cruisers out of this amount is only £63,000.
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The total value of our foreign trade is greater than
that of France, Germany and Russia all taken to-
gether. It might surely be said that in order to
secure the needed serrices of the mail ships in war
for ourselves and prevent them falling into hostile
hands the owners should be at least as much encour-
aged as those of these other countries. But what
are the facts I The estimated amount of Postal sub-
sidies paid by France, Germany and Russia is esti-
mated at nearly 2i/4 millions sterling, while the
Postal subsidy of Great Britain is only £637,000.

So it comes about that while in the last eight years
we have added only one ocean going 18 knot ship to
our Mercantile Marine Germany has built four dur-
ing the last four years.

Lord Brassey said: "If the requirements were
carefully considered in the original design, it would
be possible to give as much, or nearly as much pro-
tection to the mercantile auxiliary as to the regularly
built cruiser. Mr. Peskett, of the Cunard Company,
has recently offered some practical suggestions on this
subject in a lecture delivered at Liverpool. Mr.
Peskett is a strong advocate for subsidies to mercan-
tile auxiliaries, conditional upon the adaptation of
the ships to the requirement of naval warfare. I
may quote from a precis of his lecture:—'Merchant
ships of the "Campania" or "Saxonia" class could
actually be built lighter than they are under the pres-
ent system, if they were built with one very strong
deck, such as a protective deck with sloping sides, or
with a deck of cellular form. The disposition of ma-
terial in some of our large steamers is not perhaps in
strict accordance with the best designs our naval archi-
tects could produce, but is entirely due to the require-
ments of owners, and the various registration societies.
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I should saythat a cruiser's hull, with protective deck,

is lighter in proportion to her displacement than that

of many of our first-class passenger steamers.

" 'Taking into consideration the fact that our su-

premacy depends on the efficiency of our Naval and

Mercantile Marine,a committee of Admiralty officials,

shipowners, and shipbuilders should he formed to dis-

cuss the best method of constructing a combined Naval

and Mercantile Marine, and to consider whether

ships could be built as merchant cruisers, w.th pro-

tective decks, ram stems, machinery, and steering

gear below the water-line, and still be able to carry

enough passengers and mails, which with a reasonable

subsidy would make the ships remunerative to own-

ers.'

"These ships would have to be permanently

mounted with light guns, racer plates for heavier

armaments being built in the ships during construc-

tion, the heavier guns and mountings being kept at

ports of call, and made to suit the various ships of

any particular fleet.

"It has always been recognized that mercantile

auxiliaries cannot be effective unless specially de-

signed for conversion into cruisers. In the discus-

sion at the Institute of Naval Architects on Mr.

Bamaby's paper already referred to. Sir Edward

Reed proposed that shipowners about to build large

and swift merchant vessels should be invited to sub-

mit their plans to the Admiralty. The cost of any

alterations which they might be willing to make in

order to adopt these vessels for the emergency of war

service should be met by a grant from the govern-

ment.

"It is the main object of the present paper to urge

the adoption of valuable and practical recommenda-
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tions, which have been too long neglected. It is the
fixed resolve of the people, and, perhaps the first duty
of British statesmen, to keep the Empire secure from
attack, and to give protection to the commerce on
which our existence depends. In pursuance of this
policy we have more than doubled the expenditure
under Navy Estimates, and still we seem to fall short
of the full requirements for the naval defence of the
Empire. It would be impossible to fix a limit to the
number of cruisers required for the protection of a
commerce which extends over every sea. The con-
struction of cruisers has absorbed in recent years a
large proportion of the shipbuilding votes. But
when the cost of the first-^lass types falls little short
of that of the battleship, the numbers we can build are
all too few for the work they might be required to
do. We cannot cut down the expenditure on battle-

"If, therefore, our regular built cruisers are fewer
than we could wish, we must look to our own Mer-
cantile Marine, and, out of the abundant materials
we there find ready to our hands, we may organise a
supplemental fleet of armed cruisers such as no other
State can furnish. The Admiralty should utilise
these resources by liberal subsidies. The standard of
requirements should be high. The speed should not
be less than that of the "Deutschland"—let us say,
22 knots at sea. Mercantile auxiliaries should be
protected by a deck or belt of Harveyised armour

—

the necessary armaments should be in readiness.
Calculations of cost can hardly be attempted in a
paper in which nothing more is attempted beyond
suggesting a policy. This, at least, is certain,*^that
the cost of the adaptations and protective arrange-
ments necessary in a mercantile auxiliary will be

27
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small in comparison with the first cost of a regularly

built vessel of war. For a first-class cruiser we may
take the cost at three-quarters of a million. Allow-

ing 8 J per cent on the money invested, adding 6

per cent for depreciation, and 1 per cent for insur-

ance, we have in round figures for the first cost an

annual writing down charge of £70,000 a year.

"In addition, there is the cost of maintenance,

which, whether in commission or in reserve, vnW cpr-

tainly be considerable. Allowing for the protective

arrangements of the mercantile auxiliary the liberal

sum of £50,000, and a writing down charge on this

amount of 10 per cent, and taking 10s. per ton dis-

placement for the annual retainer, we have, for a

mercantile cruiser of 10,000 tons, an annual charge

of £10,000. We must further take into view the

economy resulting from the maintenance of the mer-

cantile auxiliary by the shipowners, as against the

maintenance of the man-of-war in our Royal yards.

In conclusion, I claim that it has been clearly shown

that we can have many auxiliaries for the cost of one

cruiser; and these aunliaries may have effective pro-

tection. If not equal to the ship of war as combat-

ants, they will be superior in coal endurance and prob-

ably in speed for long distances. They would be the

scouts of our fighting squadrons. They would pro-

tect our commerce from interruption by the auxiliary

vessels of a hostile Power.

"While the building of cruisers for the navy should

be continued, the resources we possess in the marine,

which our maritime enterprise has created in extent

practically without limit, should not be neglected.

Here, in Glasgow, I look for powerful support to a

policy not now presented for the first time to the con-

sideration of the Institute of Naval Architects. It

has been advocated for many years by your ablest
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men, it is being steadily pursued, to their signal ad-
vantage, by every naval adminiBtration: we are lag-
ging behind, how stfriously, has been shown bv the
figures which I have quoted. If the expenditure on
auxiliary cruisers were raised from £00,000 to £600,-
000 a year, in a few years we should be enabled to
provide no ineffective protection for our vast trade."

After discussion it was proposed by Admiral Sir J.
Dalymple Hay, the oldest Vice-President of the In-
stitution, seconded by Mr. Thomycroft, its most dis-
tinguished officer and member, and carried unani-
mously that "taking into consideration the fact that
our supremacy* depends on the efficiency of our
Naval and Mercantile Marine, a Committee of Ad-
miralty Officials, Shipowners, and Shipbuilders should
be formed to discuss the best method of constructing
a combined Naval and Mercantile Marine." Steps,
will be taken by the Council of the Institution to en-
deavour to give effect to this resolution.**
Here then lies one ground of hope for the new

Century: hope that as the maritime interests of Great
Britain increase the defensive power of her shipping
may increase. In speaking of Great Britain's inter-
ests it is clear that all human interests run on the
same lines. It is to every one's advantage that where
oversea commerce is there should be a corresponding
defensive power, so that those wiMi most to lose by
war and therefore with the strouj^est incentives to
peace may have corresponding power to ensure it.

These ships can never have the warlike efficiency
*

of the regularly built men <-i war, but they have a
proportionate efficiency whi' ii can be fairly estimated

•This word is not used in any sense different from what
would be expressed by " National Security."
•*Ck>nimittee subsequently appointed by Lord Selborne.

I
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and with proper guidance and subaidiea the standard

of efficiency will continually rise. The regular ships

of war would then have clearly defined centres' and

circles of influence and the nation would know how

to measure the necessity for the expenditures upon

naval armaments.

Through the open gates of the Century at Glasgow

this is one of the fair visions which we see.

Another closely related to it is the new rotary

Marine Engine of the passenger vessel now on its

trials from Messrs. Denny's yard. This vessel, the

"King Edward," is to carry 2,000 passengers. The
number of revolutions of the engines and propellers

will be 1,000 per minute. There are difficulties to be

overcome in this type of engine in getting economy at

cruising speeds, and these affect mainly ships of war.

Linen need not suffer from this limitation. And
supposing the liners to be fitted with such engines

their one note of inferiority as compared with regu-

larly built ships of war will disappear.

T''3 author has been concerned in building, with

the lull approbation of the navy, large cruisers hav-

ing no more defensive power than the Atlantic liners

have, excepting that the engines of the state cruisers

were kept below the water-line while those of the

liners stand high above water. The new engines go

easily under the water level and, what is more, they

will go under a protecting deck. Supposing these

engines to be successful it will be the strict duty of

governments to take up and subsidise every fast liner,

so built, which the owners may be willing to charter

on a standing contract and to arrange for an arma-

ment.
In this exhibition there is a model of a Cross Chan-

nel steamer to be propelled by Parson's compound
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turbino or rotary cnginea working with 20,000 horse-
power. This vcggel is to bo 275 feot long, 32 feet

broad and 13 feet deep. The steam pressure ia to be
250 lbs. per sq. in. and the estimated speed is 30
knots. The significance of this type of engine is so

u • problem of the development of the mer-
.uxiliar . hat it is to be hoped it may meet

1 'a nttii'i' ?'!> '8. The problem is as interest-

oilier ^. .(rs 1 to ourselves. It is the one
onomy combined, in the naval

me powers,

was under trial on the Clyde
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It' vi;ii f f ne Institution of Naval Archi-
;U • .iiut;o'.v an-) the report made of the result

in th* '(•.)tc*i
, •'(•re is as follows:

*'TI>^ fbriu- trii Is of the turbine steamer 'King
Edvar hich ^.lessrs. Denny & Brothers, Dum-
barton, have built for a Glasgow syndicate, were run
on the Firth of Clyde yesterday. Hitherto the tur-

bine has been applied only to torpedo-boat destroyers,

but Mr. Parsons and his colleagues have always been
sanguine of its success in propelling vessels of all

kinds where a high rate of speed is necessary or de-

sirable. They believe it is suitable for pleasure

steamers, passenger and cross-channel steamers, liners

(including Atlantic liners of the largest size), cruisers

of all sizes, protected cruisers, and even battleships.

The only conditions they stipulate for are that the

vessel shall have a moderately high speed and be
fairly large. For slow vp^els and vessels of small

size they do not, in the . i antime, recommend the

turbine. The pioneer vesc jI, the "Turbinia," built

in 1894, proved the practical nature of Mr. Parson's

theories, and the two torpedo-boat destroyers "Viper"

and "Cobra" proved thoroughly that very high speed
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can be united to economy in coal consumption. The

"Viper" ran at 36 knots. At 31 knots, the guaranteed

speed, the consumption was 2.38 lbs. per I. H. P., a

fraction less than that required by the guarantee.

After these "experiments," it remained for the pro-

moters of the turbine method of propulsion to find a

company enterprising enough to adapt the idea to a

passenger steamer, and test the machinery in every-

day work alongside other vessels with ordinary en-

gines.

"The 'King Edward,' which was launched on the

IGth of May, 1901, is a vessel 250 feet in length be-

tween perpendiculars, 30 feet in moulded breadth,

and 17 feet 9 inches in depth moulded to promenade

deck. The machinery consists of three separate tur-

bines driving three screw shafts. The high-pressure

turbine is placed on the centre shaft, which carries

one propeller, and the two low-pressure turbines each

drive one of the outer shafts, each shaft in this case

carrying two propellers. Inside the exhaust ends of

each of the latter are placed the two astern turbines,

which operate by reversing the direction of rotation

of the low-pressure motors and outside shafts. In

ordinary ahead going the steam from the boilers is

admitted to the high-pressure turbine, and after ex-

panding about five-fold, it passes to the low pressure

turbines, is again expanded in them about another

25-fold, and then passes to the condensers. At 20

knots the speed of revolution of the centre shaft is

700, and of the two outer shafts 1,000 per minute.

When coming alongside a jetty, or manoeuvring in or

out of harbour, the outer shafts only are used, and

the steam is admitted by suitable valves directly into

the low-pressure motors, or into the reversing motors

for going ahead or astern, on each side of the vessel.

-I I
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The high-pressure turbine, under these circumstances,

revolves idly, its steam admission valve being closed,

and its connection with the low-pressure turbines be-

ing also closed by non-return valves. The main air-

pumps are compound and worked by worm-gearing

from the main engines in the usual way. There are

also small auxiliary air-pumps worked from the circu-

lating engines for draining the condensers before

starting. The other auxiliary machinery is similar

to that in vrasi^Is with reciprocating engines, and in-

cludes a feed-heater fed from the exhaust steam of

the auxiliaries, and also when necessary by steam

drawn from an intermediate point in the expansion of

the main turbines.

"The boiler, which is a large double-ended one of

the Scotch pattern, having a funnel at each end, is

supplied by Messrs. Denny & Co., and the turbines,

of which there are three, by the Parsons Marine
Steam Turbine Co., of Wallsend on Tyne. The ves-

sel has been built under the special supervision of the

Board of Trade, and has a certificate for carrying

over 2,000 passengers. She is intended for the

Fairlie to Campbeltown service, and the estimated

speed was 20 knots. This speed was obtained several

times in preliminary trials, notably on Wednesday of

this week, when the vessel ran at 20.483 knots on the

measured mile at Skelmorlie, but it remained for

yesterday to demonstrate publicly the capabilities of

the new vessel, and at the same time practically begin

running on the service for which she was built."

The "King Edward," which did the run back from
Campbeltown to Prince's Pier at a speed of 20 knots,

begins on Monday regular sailings from Fairlie to

Campbeltown in connection with the Glasgow and

South Western Railway. Engineering of 5th July,
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1901, gives the following particulars of the engines:

"The propelling machinery consists of three Par-

sons' steam turbines working compound. These are

placed aide by side. In ordinary working, and when
going ahead, steam is admitted from the boilers to the

high-pressure turbine, where it is expanded fivefold.

From thence it passes to the two low-pressure or wing
turbines placed one on each side, where it is expanded

25-fold, and then passes to the condensers. The total

ratio of expansion is therefore no less than 125-fold.

Each turbine has its own shafting- and on each of the

wing shafts there are two propelh rs, while the centre

one carries only a single screw. When coming along-

side a pier or manoBuvring in crowded waters the

wing motors alone are used, steam being admitted

directly into them by suitable valves. The high-pres-

sure turbine is then shut o£F, the steam-admission

valve being closed, whilst connection between it and

the low-pressure turbines is also shut off by an auto-

matic arrangement. There are special turbines

placed inside the exhaust ends of the low-pressure

turbines for going astern with the wing screws. The
whole of the manoeuvring, excepting, of course, by
the rudder, is effected by the manipulation of valves

in a very simple manner. The feed-pumping engines

are worked separately, as are the circulating pumps
and fans for forced draught. The main air pumps
are worked by means of worm gearing from the wing
ohafts; but there are auxiliary air pumps, actiiated by
the circulatiug-pump engines, for clearing the con-

densers of water when the main engines are not in

operation. There is a feed heater which uses the

exhaust steam, or steam taken from an intermediate

point in the turbines if necessary. There is also a

filter to clear the steam of grease. Other machinery

III
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usual on Teasels of this class is fitted. The boiler is

of the usual return-tube type, being double-ended,
and having four furnaces at each end. It is placed
in a closed stokehold. The model has been subjected
to a large number of trials in the Dumbarton experi-

mental tank, and the result has been a very beautiful

under-water shape. This keen bow and easy delivery

are made possible by the lightness of the Parsons'
turbine engines. The weight of the motors, con-
densers, with water in them, steam pipes, auxiliaries

connected with the propelling machinery, shafting,

propellers, &c., is 66 tons. This, we believe, is con-

sidered to be about half the weight per indicated

horse-power developed of the average of the propel-

ling machinery of paddle-boats of a similar type.

There is also a gain in the hull construction due to

the absence of paddle-boxes and sponsons.

"Another advantage resulting from the use of the

turbine machinery is the additional passenger accom-
modation that can be provided. This is due to the

lowness of the form, enabling the engines to be placed
under the main deck.

"Still another advantage due to the adoption of this

machinery is the noiselessness with which it runs.

So far as the turbines themselves are concerned, it ia

not possible to tell whether they are running or not
by placing one's hand on them. There is, however,
a very slight vibration that can be felt right astern,

and this is due to the propellers. Whether this can
be eliminated or not remains to be seen, but certainly

no vibration is set up by the main engines them-
selves."

In this forecast nothing has been said about other

fuel as a substitute for coal. The use of oil in aid of

coal seems likely to have a future before it. At pres-
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ent it can only be said that it is in the matter of fuel

that least has been done; and that there is great room

for development.

The historian of Naval Development in the twenti-

eth century will no doubt find how great things have

been done by agencies which are now in their in-

fancy. Among these may perhaps be the foundation

in England of a National Physical Laboratory which

has marked the closing year of the century. Moved

by the Roy»l Society the Treasury was granted

money for the establishment of such an institution.

The Queen endowed it with the gift of one of the

Royal Houses—Bushy House near Teddington on the

Thames. Bushy House was for many years lent by

the Sovereign of England to the exiled members of

the Royal House of France. It is now being trans-

formed, and in the course of a few months engineer-

ing shops and physical laboratories will be in full

work. The navy will share in the good results of

the researches thus endowed by the State, for noth-

ing is without interest to the navy which affects

metallurgy, electricity and chemistry, and these de-

partments will be especially developed.

The laboratories will be open for investigations

originated by any one who desires to institute them

and they ^11 be conducted confidentially for such

private persons on the payment of the regular fees.

The director of the National Physical Laboratory

is Professor Glarebrook, a well-known physicist.
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Report of committee appointed by the Board of
Trade to enquire into the manning of British Mer-
chant Ships, 1896:

"Since the final repeal of the navigation laws,

which required that the master and three-fourths of
the crew of every British ship should be British sub-

jects, and reserved the coasting trade entirely to Brit-

ish ships and British seamen, the whole world has
been open as a recruiting ground to British ship-

owners, who have not been hampered in their selec-

tion by any restriction as to colour, language, quali-

fication, age or strength. Consequently the British

bom seaman has had to face competition with for-

eigners of all nationalities, not excepting negroes and
Lascars, a competition more keen than any trade
ashore has had to contend with, and all the more keen
becaiisc employment on board ships is more accessible

to foreigners than in any other description of British

industry.

"We are informed that except with regard to cer-

tificates, which must be held by masters, oflicers, and
engineers in certain cases, and which, moreover, may
be obtained by men of any nationality, there is at

present practically no bar to the employment of any
person of any nationality in any capacity whatsoever
on board any British ship.

"Having regard to the lower scales of wages and liv-

ing amongst the foreigners with whom our seamen
431
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have thiu been brought into competition in British

ships, it is not surprising that there has been a disposi-

tion on the part of British bom seamen to escape

from such competition and find employment ashore.

"It would appear that in 1891 the whole number
of seamen employed in the foreign trade of the

United Kingdom was 131,375 of whom 22,052 were

foreigners, and 21,322 were Lascars, nearly 33 per

cent in aJl being non-British. The number of

A. B.'s in the foreign trade was 40,625, of whom 12,-

226 were foreigners, and 6,953 were Lascars, or over

47 per cent non-British.

"It should be remembered that the navigation

laws, which limited the proportion of foreign seamen,

secured the preponderance of British subjects in the

crew of every British ship under that law as it form-

erly existed in this country, and under the present

laws of nearly every foreign country, a vessel carry-

ing (say) 24 hands should have at least 18 national

seamen; but under the existing law of this country,

British vessels may be, and often are, manned almost

exclusively by foreigners.

"However undesirable it may be that British sailors

should be thus ousted by foreigners from British

ships, and however dangerous this change may prove

to the State in time of war, the fact must be recog-

nised that the existing unrestricted admission of for-

eigners and Lascars may eventually result in further

diminishing outside of the Royal Navy, the number
of British seamen. The qualified British seaman, en-

joying no preference of employment over even the

unqualified foreigner, and receiving no better pay,

may abandon a competition in which the conditions

are decidedly unfavourable to him.

"The shipowner may select his employes from all
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nationalities, at any rates of wages, and may also (as
the law now stands) at his discretion or caprice, either
require or dispense with proofs of qualification. On
the other hand, the British sailor having perhaps
qualified himself for the rating of A. B. by four
years' service before the mast, may present himself
at a shipping oflUce and sign articles—on no better
terms as regards food, berthing, and pay—with
Scandinavians, Germans, French, Italians, Greeks,
Turks and Negroes, some of whom may possess no
proof of qualification, and no adequate knowledge of
the English language, but who are protected as re-
gards employment in vessels of their own national-
ities, wherever such vessels exist. It is the opinion
of the committee that any deterioration of British
seamen which may now exist is not owing to the
decadence of our countrymen, nor to their dislike for
the sea, but to the lack of sufficient attraction in the
sea service as at present conducted to draw and hold
the best class of British workmen, and in a great
measure to an insufficient number of boys ^ing
trained, to supply the necessarv waste in the nimiber
of A. B.'s.

"We feel constrained therefore to emphasise the
fact that whatever grounds there may be for fearing
foreign competition in the ownership of vessels as the
result of manning legislation, we owe, as we have just
seen, to the absence of legislation on the subject of
manning a form of competition so aggravated as to
threaten to drive the British able seaman and fireman
out of our merchant ship.

"Amongst the remedies proposed by the shipown-
ers* representatives is the establishment, ai the puhlic

expense, of training ships for boys for the purpose of
increasing the number of available British seamen,

i
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the Royal N»vy to have at all times the flrat daim

upon the service of thoae so trained, who shall, how-

ever, be free to obtain employment in the Mercantile

Marine or elsewhere when they are not required for

service in the Royal Navy."

Mr. Joseph Hoult, one of the members ol the Com-

mittee, adds: "Generally, British shipping is on the

wane. Other countries are making rapid advances,

and it behoves Pariiament to take immediate steps

for the protection of the shipping industries against

the unfair competition of foreign shipping, and try

to foster the industry which in times of peace is the

most vital the country has, and in the event of war

that on which the very existence of the country would

depend."

'
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Note on Building before placing ships "in Ordi-
nary."

A few years ago when the ribs, beams, and plank-
ing of a ship were built after an approved and time-
honoured pattern, it was usual to estimate the pro-
gress which had been made in her construction by
observing how many of her timbers were trimmed,
how many beams were across, and how much of her
planking had been worked. It had been ascertained
by long observation what proportion the labour upon
these successive stages mually bore to the total labour
required to build the ship, and the estimated propor-
tion at any given stage was expressed by a fraction of
which the base was 8. When the ship was half
built it was said that | had been built. Curiously
enough this mode of calculation did not proceed be-
yond the point when the ship was ready for launching.
There might be a large amount of labour required to
fit the ship for sea, but this was a varying and uncer-
tain amount depending upon the nature of the service

for which the ship was to be fitted, and upon altera-

tions which might be made in rig, cabin accommoda-
tions and other matters. The progress of "building"
as it was called, was considered entirely apart from
the work of fitting-out, and the Returns made to

Parliament were fairly accurate but of very little

value.

II
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APPENDIX m.

Losses of ships of the British Royal Navy in the

early part of the nineteenth century, distinguishing

between those captured or destroyed by the enemy

and those otherwise l<Mt.

The losses due to the ordinary perils of life

at sea are so large as to emphasise the difference

between life in sailing-ships and life in steam-

ships. The losses of steam-ships in the Royal

Navy during the last quarter of the nineteenth

century by ordinary sea perils appear to number just

six. His Majesty's ships very often take the ground

and sometimes remain hard and fast aground for a

time; but with steam power, sometimes their own and

sometimes that of consorts they get off again. They

usually take the ground under circumstances favour-

able for recovery. Sailing ships driven ashore by

stress of weather nearly always become total wrecks.

Familiarity with disaster in this form has dropped

out of the sailor's life.

The list is abstracted from Vol. V of The Royal

Navy, edited by Mr. »W. Laird Clowes and others,

and published by Messrs. 8. Low Marston & Co. It

is given here by their kind permission. The original

list gives the names of officers in command of the

ships at the dates of their loss and also gives the losses

in the French and Spanish navies.
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APPENDIX rV.

Steadiness at Sea.

1)!

When armour was first introduced it was feared
that armoured sea-going ships would behave badly;
that they would wallow in the seas, and otherwise
misbehave themselves. And the earlier ships did this.

There is perhaps no greater triumph to record in rela-

tion to big ships than the arrangements by which the
heavy sea-going ships, loaded with armour, are made
to foot it over the seas as gently and gracefully as

the slim Atlantic liner.

This latter type of ship can behave on occasion very
badly. But the horrors of sea sickness are best ap-
preciated, so far as steam ships are concerned in a
cross channel steamer.

In order to overcome this disagreeable feature of
travelling life Mr. J. I. Thomycroft of Chiswick
fitted up a yacht with a steadying apparatus. The
yacht had a displacement or total weight of 230 tons

and the controlling weight by which the ship was to

be balanced was 8 tons. When this weight was
pushed over by the apparatus to be described the

vessel was made to incline 2°,i. e., the vessel when up-

right and at rest, could be made to incline 2° to star-

board or to port, according to the side to which the

controllable ballast was moved. If it were proposed

to balance a ship among average Atlantic waves,

which are perhaps 180 feet long, the maximum slope
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of the waves would have to be assumed to be about
seven degrees. If such a movable weight is provided
that when out to the fullest extent of its travel on one
side of the centre line of the ship it will incline her
7° in still water then this weight will suffice to keep
the vessel quite steady among any waves having a
slope not exceeding seven degrees.

But the ameliorating effect of a very much smaller
amoxmt of weight than this is very marked. Sup-
pose, for instance, the weight employed is only suffi-

cient to incline the vessel 3V1» degrees in still water,
the roll d"e to a wave slope of 7" would be reduced
by one half. The heavy rolling seen occasionally in
Atlantic steamers, which is not caused by wavea of a
very steep slope, but by a succession of waves keep-
ing time with her swing is something which can be
stopped with a very much smaller weight than would
be necessary to heel her over to the large angle some-
times attained; in fact a very moderate weight would
suffice to prevent it.

A passenger on board the yacht so fitted describes
the result very vividly. The passenger was the
Director of Naval Construction in the British Navy.
He said, "By the courtesy of Mr. Thomycrolt, I have
had an opportunity of taking a trip to sea in the
'Cecile,' to look for bad weather and observe the
working of this apparatus. I feel bound to say a
word or two on what I then saw. It is quite unneces-
sary for me to say anything in order to emphasise the
impression that Mr. Thornycroft's own descrip'ion
must have created of the wonderful ingenuity and
practical success of this apparatus, which was tried in
this yacht under very adverse conditions. The yacht
was very stiff, with a metacentric height of about

4V^ ft. and a very short period. Both of these cir-

3
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cumstftnces tell against the gear. Yet by my own
observation I can certify to the fact that the move-

ment of a relatively small weight did destroy half the

rolling. The vessel, being put beam on to the sea,

was first tested with the gear out of action, the weight

being fixed, and then with the weight moving. The
average range of oscillation in the one case was only

half what it was in the other. Mr. Thomycroft says

perhaps less than the truth in remarking the last half

of a big angle is usually the most distressing to those

who feel angular motion. Moreover, he has only

dealt lightly with one part of his apparatus, where he

probably deserves the greatest credit. We all know
that Mr. Thomycroft, in speaking of his own work,

is always modest, and in this particular department I

think he has excelled himself. It is very easy to

speak of controlling the gear of a hydraulic ram by
the movement of a small pendulum, which pendulum
follows the rolling of a very quick-moving yacht.

But it is quite another thing to secure that control.

In my judgment, whatever may be the outcome of

this electrical arrangement for the special purpose

which Mr. Thomycroft has here in view, the use of

similar arrangements will not be limited to this par-

ticular class of apparatus. I believe Mr. Thomy-
croft has secured his rights for other possible uses of

the apparatus, and I am confident that the beautiful,

almost automatic, and, I may say, intelligent move-
ments one sees in this gear will be capable of very

wide application. But the peculiar thing about this

apparatus is that when watching its working, or, if

you prefer it, sitting at table and eating, you know
at once what is going to happen from the working of

the gear. A long series of fairly uniform waves may
be met; then the weight moves regularly, and yoa
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hear it moving to and fro below the cabin floor, and
gain, it may be, great comfort from the knowledge
Then there comes a 'smooth' or an exceptional wave.
When the 'smooth' comes on, the apparatus seems
to say, 'Am I to start V It is quite ready to start,

and it seems as if it would start, but it says, 'No ; it is

a false alarm,' and stands still. That is an abso-
lutely correct description. It is no exaggeration.
Mr. Thornycroft will bear me out, and also Mr.
Tower, who was on board with me. Whatever the
controlling gear was called upon to do by the wave
phenomena outside the vessel, it did neither more
nor less. As to the possible application of this beau-
tiful arrangement, which is based, as Mr. Thorny-
croft tells us, strictly on the investigations of the late
Mr. Froude, I do not pretend to speak. I have my
own thoughts on that matter. One can say this,
however, that the idea of moving a weight to check
rolling is not a new one. Mr. Winans in his cigar
ships, proposed to have moving weights. I have
heard that such weights were actually fitted, but
there was no e£Scient controlling gear; and a moving
weight which does not do what is expected of it may,
of course, be a danger instead of an advantage."

Mr. Thornycroft describes the apparatus as fol-
lows:

"The motion of a ship at sea, generally known by
the term 'rolling,' is not only productive of much
discomfort, but in many cases is a source of consider-
able danger: this motion of a vessel I have been en-
deavouring to overcome. It is probable that auto-
matic steadying gear was made at a very early period;
for when men first added sails to their canoes as a
means of propulsion, these sails also gave steadiness,

although not originally intended for that purpose.

,i
i
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The extended use of steam is depriving fast passenger
vessels of this ancient steadying gear, which is still

one of the best, and consequently causing increased
rolling. For comfort at sea we require in our ships
some device that will afford the resistance to rolling
which the sails gave. The need is an increasing one,
because it is now usual for steamers to keep their
course in bad weather; although with greater speed
the apparent period of the waves may be so much
lengthened as to cause coincidence with the natural
period of rolling of even the largest vessels, and Lord
Kelvin has measured angles of roll, in crossing the
Atlantic, of 40° each way from the vertical, giving a
total angiUar motion in one roll of 80°. Mr. Tower's
success with his steady platform on board ship, in-
duced me to believe that it was perhaps possible to
steady the whole ship as far as rolling was concerned.
"The effect of moving the centre of gravity of any

vessel can be estimated with certainty, even though
the ship be exposed at the same time to any particular
ff^stem of waves, and by this means a vessel may be
effectually steadied. The modern theory of the con-
ditions which govern rolling is due to the late Mr.
William Froude. It is foimded on the fact that the
free surface of a liquid is always, in a sense, level;
but when it is undulating it has alternate angular
motion, which tends to roll a vessel by means of her
own stability.

"The term 'stability' correctly describes the prop-
erty of returning to a position of equilibrium, if dis-

turbed, only when a vessel floats in still water. On
a wave surface, 'stability,' or more correctly 'stiff-

ness,' of a vessel tends to place the masts at right
angles to the moving surface; but, as sufficient stiff-

ness to maintain this position cannot be provided, the
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usual result is that the ship rolls to a much greater
angle than the wave surface. The question that
ZAt. Froude asked himself was this: 'What is the
cumulative result of the continuous action of a series
of consecutive waves oijerating on a given ship?'
and he was successful in answering it by his theory of
rolling, which is now generally accepted.
"The only cause of rolling which it is important to

consider is the angular motion of the water or wave
slope, and, as this extends to such a depth in ocean
waves that even the largest vessels do not penetrate
to a depth at which the motion is sensibly different
from the surface motion, the vessel tends to place her
masts normal to the vave surface.

*1t is only by the successive impulses of several
waves that large angles of rolling are attained, and
when a ship encounters a system of waves, of a period
equal to her own natural period of rolling in still

water, the most dangerous condition is reached.
"Under these circumstances the angle of rolling

will increase until, either the work taken up by resist-

ance is equal to the work done on the ship per roll, or
failing this, she will turn over.

"To make a vessel steady, we can reduce the work
the waves individually do on the ship by taking from
the stiffness of the vessel. But if this has already
been done, as far as is consistent with the other quali-
ties required, the only method then available is to
increase the resistance to rolling.

"The resistance due to a vessel's own form and sur-
face depends on angular velocity, and is consequently
very small for small angles of roll, and this is a defect
which allows considerable rolling to be caused with
a very small disturbing force, when this is isochron-
ous with the vessel's natural period.
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"By moving the centre of gravity of a ship a Yesist-

ence may be obtained which is independent of angular

velocity, and by so doing it is possible to balance the

wave effort, and prevent angular motion, this being

the most desirable course.

"The manner in which the controlling gear works

will be better understood, if we imagine a vessel re-

maining upright among waves, while near the centre

of gravity of the ship we place a short-period pendu-

lum suspended so as to move with little friction; this

will follow the change in the apparent direction of

gravity without appreciable loss of time, so that any

change in the wave angle and apparent direction of

gravity cannot take place without due warning, which

will indicate the time and amount of the disturbance.

It is therefore only necessary to make the motion of

the ballast bear some particular and constant ratio to

the motion of this short-period pendulum to keep the

balance true. The inertia of a heavy mass will cause

some loss of time, as we can only use a limited force

for its control, but it is posable to accelerate the

phase of motion and overcome this difficulty, so far

as to get good results.

"If now we imagine the ship to roll in still water,

the effect of the combination just described will be

to balance the ship's stability for a limited angle, but

this defect is removed by the introduction of a second

pendulum of long period which tends to move the

ballast in the opposite direction to the first one, and

enables the apparatus to discriminate between the

angular motion of the water and that of the vessel.

"I find, however, that the long-period pendulum is

rather a delicate instrument, and that its function

can be served by a piston retarded by a cataract ar-

ranged so as to always elowly return the brilast to
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the centre, and this device has the effect of accelerat-
ing the phase of motion, which, in some cases, we also
require.

^

"We are therefore able,by very simple parts, to con-
struct an apparatus which will indicate the direction
and amount of motion necessary to be given to the
ballast at a particular time so as to resist the wave-
this power of indicating may be converted into one of
controlling by suitable mechanism. The loss of time
due to mertia of the necessary ballast is not always
unfavourable when the apparatus has to extingu4
roUmg motion, the greatest effect being obtained
when the ballast crosses the centre line of the ship at
a time when it is most inclined to the water surface,
and this corresponds to a quarter of the phase behind
the motion of the short pendulum.

**In order to test the apparatus at sea, a tank for

ul <^*' ,^J*®*1 V°^«'
*^e cabin floors of the steam

yacht Cecile'; this revolved about a shaft and was
free to turn completely round the axis, which was
inclined aft as much as the space available would per-
mit.

*^

"The motion of the ballast was controlled by a
water cyUnder having loaded valves in passages com-
municating between its two ends; these valves Umited
the resistance to motion offered by the water on the
piston, which was connected to a crank on the shaft
This water cylinder was also available for giving mo^
tion to the ballast, ar ' for that purpose it was fitted
with a valve for dis' iting water under pressure.
Ifae mechanism for t.. aating this valve has already
been referred to; care was taken to make it as prompt
in action as possible, and it was found that no appre-
ciable loss of time in the action of the gear occurred
in this part of the apparatus.
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"The first experiment made at sea was in rough

weather; the yadit 'Cecile* left Shoreham harbour on

March 10, 1891. There had been a severe gale and

blizzard in the night, and the wind was still blowing

hard; with sea on the port quarter the vessel rolled

about io" each way. After passing the Owers light-

ship the apparatus was started, and the effect was to

reduce at once the angle of rolling to about 9*^
; and,

in order to make sure that this was not due to chang-

ing the course of the vessel, a circle was turned, and

it was found that the good result was maintained

throughout.

"Various modifications of the apparatus were made,

and the controlling gear was made more sensitive;

but for action in bad weather it appeared that the

gear was not improved by the alterations made.

These alterations made the gear work in waves of

reduced steepness, so that a small disturbance which

would only cause a rolling motion of 2° or 3° was

suflScient to put the gear in action.

"Examination of the automatic records proves that

although the resistance to motion exerted by the

moving ballast was only equal to about one-quarter

the greatest turning moment due to the wave slope,

this resistance was sufficient to reduce the rolling

motion in a very satisfactory manner, and greatly in-

crease the comfort afforded by the vessel. The roll-

ing was usually reduced by the apparatus one-half,

the vessel when disturbed by an unusually steep

wave became steady much more quickly, and the feel-

ing produced on board was, that that half of the mo-

tion which was deducted from the rolling was much
the worst half."
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The Loss of the ''Cobra" Torpedo-Boai Destroyer.

The finding of the Court Martial in the enquiry as
to the cause of the loss of the "Cobra" was as foUows:

Ibe Court, having considered the whole of the
evidence before them, find that His Majesty's ship
Cobra foundered on the morning of the 18th day of
September, 1901, while on passage from the Tyne to
Portsmouth. The Court has come to the conclusion
that His Majesty's ship 'Cobra' did not touch the
ground nor meet with any obstruction, nor was her
loss due to any error in navigation, but was due to
structura weakness of the ship. The Court also find
tbat the Cobra' was weaker than other destroyers,
and m view of that fact it is to be regretted she was
purchased into His Majesty's service."
The race for high speeds has resulted in a grave

Qigftstcr.

How the race has progressed may be stated briefly.

First torpedo boat for Norway

Second, for Sweden

Third, for Denmark

BuUder.

Thornycroft

Tliornycroft

Thornycroft

Year.

1873

1875

1875

Speed.
MOes an
hour.

17i

17i

18

457
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In 1876, boats were built in England for the

French navy of 18 knots.

In 1877, the first torpedo boat for the British navy

was built at Chiswick with a speed of 18^ knots.

In 1878, Messrs. Yarrow of Poplar raised the rec-

ord to 21.93 knots; in 1880, to 22.16 knots and in

1885, to 25.1 knots per hour.

In 1887, the "Ariete," which was fitted with watei^

tube boilers, was built at Chiswick and attained a

speed of 26 knots.

In 1893, the record was again beaten by Mr. Yar-

row with a speed of 27.31 knots. The subsequent

steps were as follows:

Bonder. v«weL Date. Speed In knou.

Yarrow
Thomycroft. .

.

Thomycroft. .

.

Yarrow
Normand
Thomycroft...
Thornycroft. .

.

Parsons.

"Hornet"
"Daring"
"Boxer"
"Sokol"
"Forban"
"Desperate"....
"Albatross"
"Viper"

1893
1893
1896
1895
1895
1896
1898
1899

27.S1
29.27 Light draft.

29.31

29.77
31.020
31.034
32.3
35.5

The credit of the ships built on the Thames has

hitherto been unquestioned. Their record in this

respect is supported by the following:

The Loss of the "Cobra."

To the Editor of the Times:

Sir.—May I be permitted to endeavour to remove

the want of confidence which is felt just now, due to

recent events, by naval officers and the public, touch-
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ing the seaworthinefls of vesseln of the torpedo boat
type (which includes destroyers) ?

The following is a short statement of the number
of vessels of this class, varying from 100 ft. to 220 ft.

in length, which we have constructed, and which have
navigated long distances without showing the slight-

est symptom of structural weakness:—Thirteen navi-
gated to Buenos Ayres; 11 to Pola; four to Rio de
Janeiro; two to Valparaiso; one to China; five to
Holland; two to the Dutch East Indies; one to
Ecuador (via Cape Horn); six to Greece; five to
Italy; six to Japan; one to the Black Sea; one to St
Petersburg; and one to Australia. Total 69.

I may add that we make a practice of insuring our
vessels until they are handed over, which sometimes
includes delivery at distant ports, and we have never
had occasion to make a claim on the underwriters
either due to structural weakness or breakdown of
machinery.

'

I remain, Sir,

Yours truly,

A. F. Yabbow,
Isle of Dogs, Poplar, E., Oct. 21.

The Loss of the "CobraJ*

To the Editor of the Times:

Sir.—The question which has been raised at the
"Cobra" Court-Martial, as to whether 30-knot torpedo-

boat destroyers can be anything but fair-weather
boats, leads me to write you upon an experience which
I had recently. I was a guest on the Imperial Japa-
nese fleet, crossing from Chemulpho to Chifu (in the

1

I
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middle of this year). The fleet consisted of two bat-

tleshipe, three large armoured cruisers, one smaller

armoured cruiser, and two destroyers. I was iable

from the "Asama," armoured cruiser of 9,800 tons, to

watch the action of the destroyers in rough weather.

We encountered a typhoon about six hours out and

had most terrible weather. So bad was the storm

that no merchant vessels would venture out of har^

hour, even new steamers of 2,000 to 3,000 tons losing

several days rather than risk the force of the waves.

The "Asama" pitched and rolled abnormally—on

more than one occasion rolling to 13 degrees. The
two destroyers were both fast boats, one of 82 knots,

the other of 30 knots speed respectively. They were

built on the Thames, at Thomycroft's and Yan-ow's

yards. Naturally they were affected greatly by the

weather and pitched and rolled tremendously. They
suffered no material harm, however, and arrived

safely at Chifu; from here they were able to proceed

to Ta-Ku six hours later.

Speaking with one of the officers who had brought

one of the destroyers out from England, he informed

me that the boat came out alone, unaccompanied by

a larger vesseL The voyage lasted 5V^ months and

much bad weather was encountered. There were no

mishaps, however, and no breakages all through the

voyage.

It may be said that isolated cases prove nothing,

but it is of interest to know that British-built fast

torpedo-boat destroyers can pass successfully and un-

harmed even in the roughest weather, manned in

these cases by Japanese, not British, sailors. Thank-

ing you in advance,

I am yours truly,

Alfred Stead.

14 Norfolk Street, W. C, Oct, 16.

.$
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The finding of the Court Martial will doubtless bo
followed by a Report to Parliament and that may be
confidently expected to re-establuh the credit of the
Destroyers either by showing that the ruptures and
buckling which hare occurred are due to preventable

causes, apart from the actual thicknesses of material
employed, or else by the introduction of such
strengthening as may be desirable in vessels which
have been built with insufficient care.
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