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ELSWICK CRUISERS.
(For Descriplion, see Page 156.)

BLANCO ENCALADA

p—ctte P et Bt 4

At the annual meeting of the Federation of Master
Cotton Spinners, held in Manchester at the close of
last week, the report of the past year’s workin(f was
adopted, the position and outlook heing regarded as
Fenemlly satisfactory. The Eresident spoke of the
ong years of depression, which for duration and
ceverity were unparalleled inits history. A year ago
trade began toimprove, and that im rovement{ad con-
tinued and had been maintained. e outlook for the
immediate future was satisfactory. He then referred
to the amicable manner in which the wages question
was dealt with this year, as in 1897, and expressed the
opinion that the operatives never before realised how
nearly identical were the interests of employers and
employed, and he believed that in future they would
work more harmoniously than ever. The amicable
relations were mostly due to the Brooklands Agree-
ment, and he hoped that the conciliation scheme now
being drafted would bring about an equitable treaty
of a permanent character. He then referred to the
way in which the Compensation Act had been worked,
the claims under which had been comparatively small.
The premium rates quoted by the various companies
were very large—too large to be undertaken—but by
mutual arrangement the riske were small.

the work of the Federation had been successful, al-

though very arduous, and the joint committee of the
two parties had worked together extremely well. The
Federation represents 18,000,000 spindles, and it is
hoped that the whole of the employers will shortly be
enrolled as members. The great feature in the report,

Altogether |

and in the speech of the president, is the successful
way in which the millowners and the operatives now
deal with all labour questions, inclusive of accidents
ocourring in the course of employment. The general

belief is that a Conciliation Board will now be formed
which will deal with all such questions, and avert
strikes and lock-outs in the future. This is the end
aimed at.

The building trades dispute may now be said to
have been settled. In its gntor stages the plasterers
have acted alone, and the other branches in combina-
tion, the latter endeavouring to arrange & scheme of
conciliation for dealing with labour disputes. At the
conference held towards the end of last week, at the
Salisbury Hotel, a general scheme for the establish-
ment of a Board of Conciliation was adopted. At
the next conference, in about a month’s time, the rules
are to be submitted and ratified. The arrangement

arrived at so far has had the effect of putting an end | La

to the Yorkshire lock-out, this being one of the con-
ditions of such an arrangement. e important fea-
ture in connection with this scheme is that it affects
the building trades generally throughout the country.
The board will represent the carpenters and joiners,
masons, bricklayers, plumbers, painters, and now also
the plasterers. Probably the labourers will also be
included—the whole representing a vast body of
orﬁgnised and skilled labour.

he dispute with the plasterers may also be said to

! have come to an end. At a cocference held at the

Salisbury Hotel last week various Yointa at issue were
discussed, some questions being held over for another
meeting. The question of rates of w in Man-
chester, and the giﬂ‘utential rates at Rochdale, Ashton-
under-Lyne, and Stalybridge, was referred to the
Lancashire and Cheshire Federation, the secretary
of the plasterers to visit the city of Manchester in
reference thereto, and report thereon. Practically,
therefore, the dispute is at an end. It is to be hoped
that the principle of conciliation will now govern all
branches of the building trades, and thusavert strikes
and lock-outs which have in the past been so frequent,
and on a large scale. Every step in this direction in-
creases the force of the movement. It ismore difficult
to start conciliation than it is to continue it when once
started. The strides in this direction recently have
been great and important.

The condition of the engineering trades throughout
ncashire continues to be good, all the leading de-
partments being fullY employed. Machine tool-
makers are exceptionally busy, a large export trade
being done, particularly to China. Locomotive
builders are exceedingly pressed with orders, and so
also are boilermakers and makers of electrical cranes.
Ironfounders, smiths, and machinists generally are
alsobusy. In some cases it is reported that orders
are not coming forward so freely, but this probably is
due to the advance in prices, some customers holding
back in the hope of some abatement. But there does

I not at present appear to be any chance of this. For
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this reason some makers of tools are content to keep
up a stock rather than diminish the output, as cus-
tomers can only wait a certain time or buy elsewhere.
In the iron trade there is little change. The advance
in the price of pig iron has, perhaps, tended to check
buying, but makers are well sold and prices are firm.
The demand for finished iron is larger than for many
yoars past, and the indications are that it will be
maintained for some time. The steel trade is excep-
tionally brisk, and nut and bolt makers are ve? busy
at advanced prices. Altogether the position is favour-
able and the outlook is good.

The wages question in mid-Launcashire looks rather
threatening, as notices have been tendered to cease
work unless an advance of 1s. per week is conceded.
But the chances are that a settlement will be arrived
at, as the employers agreed to give that advance if

trade continued good in July. The question has been | ad

on hand ever since January, and it is not very likely
that at the last moment a stoppage will be ris{ed, ex-
oept for very good reasons. Xt & recent meeting the
employers stated that trade did not warrant the ad-
vance, but things have not gone worse since then.

In the Wolverhampton district the demand for iron
and steel is far in excess of the supply, sig iron being
very scarce, the hot weather having decreased the
output. Quotations are very firm round, but the
Ironmasters’ Association has not given any sign of a
further advance. Steel manufacturers report heavy
bookings and large inquiries for future supplies.
Indeed there seems to be no abatement in the
demand for material of nearly all kinds and quali-
ties. The local trades, users of iron and steel,
such as the engineers, ironfounders, boiler makers,
smiths, bridge and girder constructors, tank makers,
and the workers at the railway sheds, are all ve
busy. Itis the same for the most gart, in the hard-
ware trades, both light and heavy. There is scarcely
aa industry that can rightfully complain of slacknees,
though some are lees busy than others. The heat has
been 80 great that at the mills and forges, as well as
at the furnaces, the men have had to give in for a
spell for health’s sake. The advance in the men’s
wages will doubtless affect the rates of bar iron of the
best qualities, probably this week.

In the Birmingham district the iron and steel trades
are exceedingly busy. Certain specialities of bar iron
have been in great request for Government purposes,
some qualities realising exceedingly heavy prices per
ton. Unmarked bars continue in good request at the
advanced rates, even on the basis of no discounts.
Pig-iron makers are said to have sold in advance the
entire output far the current quarter. Engineers,
ironfounders, smiths, boiler makers, &c., continue to
be well employed, and so are most of the other iron,
steel, and metal-using industries. There is scarcely
an industry that can complain of slackness, thongh in
a few cases they may complain of comparative dulness
in view of the great activity in certain branches.
There is peace in all the chief centres of industry
throughout these districts.

The miners of South Wales commence the current
month with an advance of 1} per cent., making the
total 3&1 to 25 per cent. above the standard of 1879.
This advanee is given under the old sliding scale.

While old-age pensions are being suggested at 65
years of age,alst appears that labourers Eﬁ?‘lsgardenem
in the Rlo!sl parks are being discharged at 60 years
of age. How are they to live to 65 to get the fpem;ion?
As a matter of fact workmen at the age of 60 find
more and more difficulty in finding employment,
especially if they have been in one firm }t))r a long
time. KEven with the roving class when age is appa-
rent, the men find a difficulty. Strength and endur-
ance are Piteed against age and experience, often to
the latter’s disadvantage.

One of the saddest things in connection with labour
disputes is the increasing violence, especially in
America, Australia, and other new countries where
labour has an equal voice in all matters pertaining to
legislation. The rioting and outrages at Cleveland,
Ohio, U.S., are sad from every point of view. The
wrecking of cars by dynamite and the maiming of
innocent people who happened to be in them is a
mode of argument not to g:a tolerated. In all such
conflicts the innocent suffer, and in case of death the
crime is murder. If the mob is faced with Gatling
guns the fault lies with the rioters, not with the
authorities. The mob was furious with the conductor
who shot a boy, but what of the miscreant who blew
up a car, injuring fourteen persons, four of them
most seriously ? The labourers’ strike at Leicester was
bad enough, and might have ended disastrously, a bad
example enough in the old country. Violence cannot
be defended on any ground, and, as a rule, it ends
badly for the men. In England we are learning,
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slowly it may be, but surely, that amicable settle-
ments are the best for all parties in labour disputes.

The labour war in Denmark is not yet settled ; the
men are shov:n;f great persistency in standing ont.
The Eoglish trades are sending some assistance, but it
is not much for the number of men requiring assistance.
But the Danish men are peaceful in their attitude,
action, and language. So far no riotous scenes are

reported.

ELSWICK CRUISERS.*
By Mr. PriLIP WATTS, Member of Council.

I PURPOSE in this paper giving some particulars of
Elswick cruisers built 't)l‘nring the last ten years.

In the Esmeralda, Flﬁ; 1 and 2, 156, built in
1882-3, from designs by Mr. George Rendel, considerable
vance was unquestionably made towards what may be
called the modern protected cruiser. The features which
it was sought especially to develop in the design of this
vessel were, first, great speed and manceuvring power ;
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ticulars, armament, Ptotection, &c., of a number of
typical cruisers completed at Elswick during the past
ten years, including those of the Piemonte, which were
also given in gg p.%er 1o this Institution at the spring
; meetings in 1889*; tke illustrations show some of these
! veasels in outline, and particularly the disposition of
armament, armour, &c. i

The vessels given in Talle II. have protective decks
and no side armour ; thosein Table III. have side armour.
The Piemonte and Yoshino (Figs. 3, 4, and 5) have each
a Eoop and forecastle. The other two vessels in TableII.,
which are upwards of 4500 tons displacement, and the
three vessels in Table III., which are upwards of 7000
tons diaplaoementi);.m all flush-deck shipe. The Piemonte
had only a single bottom, as had also the 25 de Mayo and
the 9 de Julio, but the Yoshino and all other cruisers
since built at Elswick, some five-and-twenty in all, have
been provided with inner bottoms.

Machineré/, Speed, &¢.—The vessels given in Table I.
were provided with horizontal engines; but all the
vessels built by my firm during the t ten years,
including those shown on Tables II. and III., have bad
vertical engines wholly below the water line. I believe
the Piemonte, laid down in 1887, was the first cruiser

TABLE 1.
« ‘Naniwa” and ‘“Chih Yuan” and
¢ Esmeralda.” “ Takachiho.” s’ | g « ”
e 0. Ching Yuan.
(Ohilian.) (Japanese.) (Ttalian.) (Chinese.)
Year of launch .. .. . l 188s. 1885. 1885. 1886.
Length between ndiculars| 270 6. 800 ft. 250 ft. 260 ft.
Breadth, monldese P . .. 42 ,, 46 ,, 37 ,, ”
Draught, mean . 18 1t. 6 in. 181t. 6 in. 14 ft. 6 in. 15 ,,
Displacement, in tons .. 2050 8727 2050 2300
Indicated horse-power—
With forced draught.. e .. 7179 6850
With open stokeholds 6083 7120 6012
8peed, in knots—
With forced draught .. . e .. 19.66 18.5
With open stokeho'ds. . . 18.8 18.77 17.68
Armament .. . . ../Two 10-in. B.L.R. guos;Two 10-in. B.L. guns;Six 6-in. B.L. guns ; Three 8-in. B.L. guns;
six 6-in. B.L.R. guns ;| six 6-in. B.L. guns; two| nine 6-pdr. Hotchkiss;| two 6-in. B.L. LH
two 6-pdr. R.F. guns; 6-[:]:. R.F. guns; ten| six G ; four tor-| eight 6-pdr. H kiss;
five 87-mm. Hotohkiss;| 1-in. Nordenfelt ; fowr| pedo tubes two 3-pdr. Hotchkiss ;
two Gardners Gatlings; four torpede eight 1-pdr. Hotchkiss ;
tul six Gatlings ; four tor-
pedo tubes
Protective deck—
Thickness on slopes .. .. 1in. 3in 2in. 4 in.
Thickness, horizontal parts . .| 1, 2, 1,, 2,
Oonning tower .. .. .- 1,, 2, » 3,
Coal supply, normal .. 400 tons 350 tons 160 tons 200 tons
» bunkers full » £00 ,, | 480 ,, 52) ,,
TasLe II.
* Piemonte.” ¢ Yoehino.” ‘* Blanco Encalada,.” ‘ Buenos Alres.
—_— (Italian.) (Japanes».) (Chilian.) (Argent ne.)
Year of lJaunch . 1888. 1802, 1803. 1£95.
Length between perpendicul 800 ft. 3860 ft. 870 ft, 396 ft.
Breadth, moulded .. .. 38 ,, 46 ft. 6 in, 45 ft. 9 in. 46 ft. 6 in.
Druxﬁl;z, mean? .. . 15 ,, 17 ft. 18, 6, 17,11,
Di ment, in tons .. 4180 4568 4788
Indicated horse-power— |
With forced draught 12 788 15,750 14,500
With open stokeholds 7,060 10,320 9,500 18,292
Speed in knote—
With forced draught 22.8 28.0 22.8
With open stokeholds . 20.41 . 21.6 2L7 ' 23 20
Armament .. . .. .. 8ix 6 in. Q.-F. guns ; six Four 6-in. Q.-F. guns;Two 8in. Q.-F. guns ; Two 8in. Q.-F. guns;
4.7-in. %-!a:gum; ten| eight 4.7.in. Q.-F.[ ten 6-in. Q.-F. guns; Four 6n. Q.-F. guns ;
6-pdr. Hotchkiss; six| guns; twenty-two 3-| twelve s-gdr. Q.-F. 8ix'4.-7-in. Q.-F. guns ;
1-pdr. Hotchkiss ; four| under Q.-F. guns; guns; ten 1-pdr. Q.-F.' Sixteen S-pdr. Q..F.
10-mm. Maxim ; three| five torpedo tubes guns; two Gatlings; guns; six 1-pdr. Q.-F.
torpedo tubes five torpedo tubes | guns; five torpedo tubee
Proteotive deck—
Thicknees on slopes .. .. 3in. 4}in. and 8} in. ¢in.and8in. | 3 in
Thickness, horizontal ports .. 1, 1} in. 13 in. | 1.,
Oonning tower .. .. .. 3, " 8 , | 6 ,,
Coal supply, normal .. 200 tons 850 tons 850 tons 350 tons
" bunkers full 400 ,. 1000 ,, 866 ,, 1000 ,,

second, exceptional power of attack; third, protection
other than by side armour. . .

Lord Armstrong advocated this class of vessel in the
early days of protected cruisers almost to the exclusion
of armourclads, and, before the introduction of h ex-
plosives, there can be no doubt that such vessels were
very much more on an equality with armourclads, as
fighting shipe, than they have been since.

Particulars of the Esmeralda are given in Table I.
She was 270 ft. long, of 2950 tons dis lacement. Her
engines were of horse-power, and she attained a
speed of 18.3 knots. Her armament consisted of two
10-in. guns, six 6-in. guns, and a number of smaller guns.
Her machinery, magazines, &c., were whollx below the
water line, and were protected by an arched deck of 1-in.
armour from stem to stern.

After the Esmeralda the Giovanni Bausan was built,
practically from the same designs, and later the Naniwa
Kan, Dogali, Chih Yuan, and Ching Yuan were also built
by my firm from designs by my predecessor, Sir William
Vghite. The Dogali was of 2060 tons displacement, some
950 tons less than the Esmeralda, but she steamed at
19.6 knots speed. Her armament consisted of six 6-in.
guns and a number of smaller guns, and her armour deck,
which extended from stem to stern, consisted of & central
flat portion 1 in. thick, and sloping sides 2 in. thick.

In Tables II. and III. are given the dimensions, par-

'_Psper reagl’)*e[o;e the Institution of Naval‘jmh—itec;g

built with vertical engines wholly below the water line.
The advantages of vertical engines had for some time
been fully reoognmed They could be more_conveniently
balanced, and brought less strain on the ship’s structure,
were considerably lighter than horizontal engines, were
subject to less wear and tear, and wear did not throw
them out of truth to the same extent as in horizontal
engines ; with twin-screw engines they could also be got
into much less space, especially in a fore and aft direction,
and all the working parts were much more accessible.
But difficulty had been found in getting them below the
water line, and, where adopted in protected cruisers,
great weights of armour had to be expended in rotecting
the tops of the cylinders, which extended some ?eet above
the water line,

In the Piemonte my first intention was to have two or
more sets of vertical engines upon each shaft, arranged in
such a way that one set only could be used for economical
steaming. But this arrangement iuvolved some addi-
tional weight ; and, finally, I found it possible to aocept
a single set of vertical engines of 27 in. stroke upon each
shaft. Each set of engines had four cylinders, the low-
pressure cylinders being divided into two, each expandin
mto its own condenser. This enabled well-balan:
smooth-running to be provided, which have proved satis-
factory in every respect. The fntioulm of these en-
gines were given in my paper of 1889.

* See ENGINEERING, vol. xlvii., page 508,
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All the veesels given in Table II. and in Table III.
bave been engined by Messrs. Humphrys, Tennant, and
Co. They all have boilers of the ordinary cylindrical type,
having a working pressure of 165 b, per square inch, ex-
ocepting the O’Higgins, which has been fitted with Belle-
ville boilers. The boiler tubes in these veesels have been
fitted with Messrs. Humihrys’ atent tube connections.

In the Piemonte, as I have already stated, a stroke of
2 ft. 3in. was adopted, and 7050 indicated horae-fower
were realised on the trial with open stokeholds, and 12,780
indicated horse-power with forced draught. The number

horse-power, with about 145 revolutions, and a piston
8 of about 940 ft. minnte, and with less than
14 in. air pressure in the stokeholds the engines deve-
loped upwards of 20,000 indicated horse-power, with
about 160 revolutions and a piston speed of about 1040 ft.
per minate.

It may be remarked that with this quick-running
machinery low powers may be developed more economic-
ally than in slower running machinery, as they are deve-
loped in smaller ines. In this respect inc
piston speeds and revolutions for full powers appear pre-

|

—*“xosmno®—

our agent, he had unwisely argued that our. undertaking
to '“vg:the additional haliknot ‘could make no_ sible
difference to us. two vessels, at their official trials,
exceeded slightly their contract speed. - The speeds given
for the veasels in Table II. are the means obtained over a
number of hours.- Natural draught and open stokehold
speeds have usually been taken over six hours, and foroed
draught speeds have usually been taken over three or four
hours. Curves of s corresponding -to revolutions
have been constructed from data obtained by running the
vessels over the Admiralty measured mile at the mouth

“
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of revolutions corresponding to these powers were re-
spectively 160 and 185, and the corresponding piston
8 720 ft. and 832 ft. per minute respeotivel% In
the 25 de Masyﬁo, 9 de Julio, and Blanco Encalada (Figs. 6
and 7, page 166), the low-iremure oylinders were each 66 in.
in diameter, and the stroke 2 ft. 6 in. In the Yoshino and
skmgo the stroke was 2 ft. 9 in., and in the Buenos
Aires the stroke was 3 ft., while in each of the vessels
iven in Table 1I1,, the Esmeralda, and O’Higgins (Fi
and 9) Asama and Tokiwa (Figs. 10 and ll‘ the stroke
was 3 ft. 3in. Inall of these vessels and others, at full
spoed with open stokeholds, the number of revolutions
varied from 155 to 185 per minute. Iun the Tokiwa, with
open stokeholds, the engines developed about 15,000

ferable to the increased boiler pressures which have been
sdg&wed in many recent vessels,

ith reference to the s of these vessels, our rule
at Elswick has been to aim at giving half-a-knot more
speed than we have undertaken by contract, and with one
exception we have succeeded in doing this; the one
exoeption being the case of two cruisers recently built for
a distant country, in completing the contract for which
our t exoeeded his instructions, and undertook to
give the half-knot which we had in reserve. There were
no penalties in the case, the purchasers only reservi
the right of refusing the vessel in case a certain
considerably below t

tained ; and as this minimum speed was not changed by

e contract speed, should not be ob- | Ch

of the Tyne, and these curves have been used in determin-
ing the speed over the four or six hours’ run from the
mean number of revolutions of the engines durmil these
runs. Four consecutive runs with and against the tide
have been made over the measured mile under the rules
which hold for the British Navy. The Commissions re-
ceiving the ships have taken the times of the runs and
the revolutions of the engines. The timesand revolutions
on the runs have also been taken by my staff, the latter
electrically against a time scale on a continuous sheet of
pafer passing over a cylinder.

n vessels of from to 5000 tons displacement, a
speed of about 21} knots has been obtained with open
stokeholds, and a knot or 80 more with forced draught.
The 25 de Mayo, of 3100 tons displacement, obtained 21}
knots with open stokeholds, and 22.6 with forced draught.
The 9 de Julio, of 3500 tons displacement, obtained 21}
knots with open stokeholds, and with forced draught.
The Yoshino, of 4180 tons displacement, obtained 21.6
knots with open stokeholds, and 23 knots with forced
draught. The Blanco Encalada, of 4560 tons displace-
ment, obtained 21.7 knots with open stokeholds, and
22.8 knots with forced draught. Excertionally high
sﬁ was provided in the Buenos Aires, of 4800 tons dis-

ment ; she steamed 23.2 knots with open stokeholds,
ut no official trial with foroed draught was made.

The Piemonte, and some other veesels, of less than
3000 tons displmement!rhhnve'been provided mtw
lower than 21§ knots. e Piemonte herself, of tons
displacement, attained a speed of 20.6 knots with open
stokeholds, and 22.4 knots with foroced dmuihc.

Of the first-class cruisers given in Table IIL, the
Esmeralda, of 7000 tons dis ment, attained a speed
of 23 knots with open stokeholds; the O’Higgi of
8500 tons diaglwement, attained & speed of 21} knots
with open stokeholds ; and the Tokiwa, of 9700 tons dis-
Hh.oement, attained a speed of 20.9 knots with open stoke-

olds, and 23.1 knots with forced draught.

With reference to the manceuvring power of these
vessels, the resistance to turning has been reduced as
much as possible, chiefly by the removal of the after
deadwood, and in some cases of ships even exceptionally
long and of deeg‘ draught, remarkable results have been
obtained. In Table IV. the diameter of the circles
turned in by several of the veesels given in Tables II.
and III. are recorded, ther with the length of the
ship over all, ratio of the diameter of the circle turned in
to the length of the ship, and time required to turn
through 180 deg. at full speed. Each of these vessels can
turn in about § lengths, and reverse their course in about
two minutes.

We have received many reports on the steaming per-
formances of our ships during the past ten years, and
without any exception they have bven of a most en-
co ing and satisfactory nature. In some cases ef‘peeda
exceeding those attained on trial have been reached, and
long distances involving many days’ steaming have been
fret&:lently traversed at full g One naturally looks
to the stress of war for bringing to light defects in war-
ships, but although we have learnt a great deal from
recent wars, the steaming performances of the ships have
always been most highly spoken of. Admiral Ito, who
commanded dnring the recent war between Japan and

ina, wrote us: '*In no less a degree do I nise the
important part played by the ships which were built
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in_ our yard, and I oanTu; here ;\im the opportunity |armaments of the 25 de Ma; : Bhno‘o Enctlada, ada, and Ten 6-pounder quick-firing guns. o
of zxpm{ning to you and to my friends at Elswick | Buenos Aires include two 8-11{0’ guns. The Blanco En- Four n;p:obine g‘]um.
my high sense of admiration for the behaviour of these carries also ten 6-in. guns, and the Buenos Aires Two under-water broadside torpedo tubes.

i t oruisers, Throughout this war they have | four6-in. guns and six 4.7 guns. All of these vessels One above-water torpedo tube.

never failed to fulfil our strictest expectations, and they
have been of immense service to us in executing the
manifold duties of a modern naval operation.” ith
reference to Yoshino, Admiral Tsuboi, whose flag she
bore during the war, bhas since unfortunately died, but

Admiral Dewa, who was Chief Staff Officer of the Flying | sel

Squadron during the war, states that being *‘ the fastest

carry
also a 1 number of smaller guns, and all carry five
above-water torpedo tubes excepting the Piemonte, which
carries only three, The whole of the main armament is
in each case carried on :ﬁen decks, the gunners being
protected only by strong shields carried on the guns them-

ves.
Passing to Table III., the armaments of the veesels

The Asama and Tokiwa, of 9700 tons displwemént,
carry :
Four 8-in. quick-firing guns.
Fourteen 6-in. quick-firing guns.
Twelve 12-pounder quick-firing guns.
Seven 2§-pounder

” ”

veseel in the fleet, and being armed with quick-firing guns
and smokeless powder, she was taxed to the uttermost
throughout the whole war, and performed numerous lon,
distance runs extending over many days at speeds
21 knots and upwards, and the mnchinery never failed
or gave trouble or anxiety on any occasion.”
Armaments.—The Piemonte was the first ship provided
with quick-firing guns, and with her powerful main arma-
ment of 8ix 6-in. guns and six 4.7-in. guns her power of
attack was at the time ter than that y any
other cruiser afloat, and many other vessels of twice her
size. The Yosehino, 9 de Julio, and several other vessels
were provided with similar armaments, while the main

The Esmeralda, of 7000

here shown are still heavier.
tons displacement, carries :

Two 8-in. quick-firing guns.

Sixteen 6-in. quick-firing guns.

Eight 12-pounder quick-firing guns.

Ten 6-pounder quick-firing guns.

Four ims and three above-water torpedo tubes.
The O’Higgins, of 8500 tons displacement, carries :

Four 8.in. quick-firing guns.

Ten 6-in. quick-firing guns.

Four 4.7-in. quick-firing guns.

Ten 12-pounder quick-firing guns.

Four under-water broadside torpedo tubes.
One above-water armoured torpedo tube.

The whole of the guns of the Esmeralda (Figs. 1 and 2)
are carried on the upper deck, except two 6-in. guns
carried upon a spar deck forwards, and two 6-in. gunl
carried upon a spar deck aft, and four 12-pounders,
two forward and two aft on the main deck. The arrange-
ment is such that one 8-in. gun can fire all round the bow
from 46 deg. abaft the beam on one side to 45 deg. abaft the
beam on the other side ; and the other 8-in. gun can fire
all round the stern from 45 deg. before the on one
side to 46 deg. before the beam on the other side. All the
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