


THE following paper has been drawn up by my directions with the view of
throwing light upon the various questions relating to the mounting of guns for
coast defences in the immediate future. It is possible that a considerable
amount of coast fortification may shortly have to be undertaken, and it seems
desirable fo attempt to sef forth the general principles which will have to be
taken into consideration. These principles deserve to be subjected to a wide
and searching discussion. In my opinion it is undesirable in the highest
interests of the country that questions of defence should be dealt with as
the special prerogative of a handful of Officers in a single office, and I
strongly hold that the more minds brought to bear upon them the better. It
18, I consider, of special importance that Naval and Artillery Officers should
have an opportunity of hearing and expressing opinions upon matters relating

to coast defence.' Their views cannot fail to act as a wholesome cor-

rective to those of Engineers. The opinions advanced in this paper may

not; therefore, receive universal acceptance. They are merely put forward
as suggestions open to discussion and criticism.

ANDREW CLARKE,
I.G.F.




ience of coast defen: ¥ be defined as that of mounting for heavy
he best advantage, the 1atter depending on two sometimes antagonistic
tions :—1st, the offensive of the gun must have its fullest scope; 2nd,
he protection given to the guns ‘detachment must be the maximum, compat-
ible with the first condition, and with rcasonable economy. Great coast forts,
- such as South Hook, Popton, Hubberstone, Carlisle, and Camden, covering a con-
“ siderable area, and provided wit rrack accommodation of every kind, will be
erare. Future coastdefences will, probably, take the form of powerful bat-
ither provided with comparatively slight gorge defence, or protected by a
field or provisional redoubt commanding their dispersed emplacements. Even in
3 i land defences with tlanks resting on the sea, as at Plymouth,
‘that the heavy guns which might be required for the sea defence
‘ be placed in the forts themselves, but rather in independent
anded by them or within their protective circle. The reasons
‘mainly three:—1st, the breech-loading rifle, aided by the
dered comparatively slight earthworks eminently defensi-
landing party ; 2nd, the modern war ship has few men to
tions ashore are now less likely to be undertaken than
uction of depth to a minimum is desirable in the case of
10 the fire of the heaviest guns. Coast batteries can rarely bhe
nd attack of the nature of a siege, and have, in fact, seldom
orce provided with siege guns would have made short
ok, even when it was new. In any ease, it will probably be
 the gorge of an independent coast battery must either be defend-
or indirectly, against the attack of a mere landing party unprovided
ery, but possibly disposing of light field guns; or it must be
: . as the front of a land work. No intermediate measure of
ection appears logical. Large and important harbours, which it is decided
protect, must have land defences, permanent or provisional, and their sea
would stand or fall with the latter. Islands and analogous sites offer
ial conditions of their own.

a

s

¥ probably be taken, therefore, that the coast battery of the future
a rule, have comparatively little permanent gorge defence, and less
accommodation. In this there is a simplification of the problem of
sfence, which is much more apparent thanreal. It isnow lessa question
y fortification than of techmical detail. But in the many complications
detail, yearly increasing with the weight of guns and in the adjustment
jcate compromise between mutually incompatible advantages, there
‘an ample field for genius. Moreover, with the increase of range in
id defence, and the great diversity in draught, armour, armament, and
apabilities of modern vessels of war, there has come increased difficulty
)ast guns to the best effect. The chart must be studied more care-

it 1S more than ever necessary for the engineer to be able to look at

‘coast defence from the purely naval point of view.

questions are particularly important at the present moment. After
idvance, dating from the introduction of rifled guns, artillery has now
‘leap in the introduetion of the long breech-loader. Morcover,
t the defence of our commercial harbours and coaling stations
ndertaken, while the time has certainly arrived for a re-arma-
with revision, or reconstruction, of our present first line works.
efore be out of place to consider the question of the protection

in the light of such experience as is forthcoming.
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sand, German defences on Baltic and

Disadvantages.

Guns necessarily crowded, thu®

* giving to the attack a considerable

margin in direction of fire. Individual
segments proved to be capable of being
broken up by repeated hits. Probably
somewhat cramped. ILateral range of
individual guns limited. Tield of view
restricted.

ed by Krupp in 1877-78 with guns of 15

etion (except  to
limited only by
. dopted

Disadvantages.

Probably inapplicable to heavy
guns. A single hit at or near muzzle
mlcrht Jam gun. Whole weight has to
be lifted or lowered in aiming, Train-
ing limited.

I glish example ; Fort Milutine at Kronstadt.

and size of

vourable to

. ely small target.
'wo guns combined in
Overhead protection
nel and splinters. Con-

re ):ds-‘-de field of view

unfavourable to penetra-
ossibly be worked by

0 9-inch guns of 12 tons
the greatest armament

Disadvantages.

Excessively costly. Steam or hy-
draulic power required. Possibility
of jamming, perhaps not yet fully rea-
lised. Small difficulties in fine laying,
unless turret is completely under con-
trol of No. 1. Not well suited to
colonial conditions generally, Some-
what conspicuous.

Disadvantages.

See Tarret. Some difficulty in rapid
fine laying may be _experienced, if
traversing is done by men at a distance.
Interior space much cramped. Some-
what conspicuous as a target. Untried
at present.

'

Grusow Turret.—German defences in the Baltic and North Sea.

- Advantages.

Cast-iron allows any
f form. Economy claim-

Disadvantages.

See Turret. A segment several
times hit will break up; the destruc-
tion of a segment would possibly ser.-
ously affect whole turret.

~—The Gruson system of mounting with a muzzle pivot is probably
8 10 any form of turret or cupola, and is a matter altogether apart
question of chilled cast-iron armour.)
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~ Breech ,E‘b@ds’(m _;.Bar&ef e Guns.—No present example. Hoods are

ng manufac

bection gga,mﬁ hit by a heavy
ojectile-at szmll a«ngle. '

fbettes, with turntable and horizontal splinter proof shield.

at Elswwk for naval purposes.

Disadvantages.

See Barbettes. Applicable only to
B.L. guns. Possibly somewhat cramp-
ed for working. Lateral protection
nil, unless angle of training is com-
paratively small. Target thrhtlv in-
creased.  Shell, otlnermse haxmless,
may be burst bv the hood.

Load-

ormed at elevation.—No present example in the case of shore guns.

’ signed. for H.M. Ship Co]hngwood” &e.

Advantages.

Excellent protection to loadin
ﬂmbﬁars Gun offers a small mar
‘during loading. Can be rendered
fairly invisible. Protection equal to
‘that of a turret, obtained at much less
cost. Gomparathely small weight to

' ved for tra.versmg

Advantages.

ent protection to gun and

xcept to former at mo-

ng. Layihg performed

r. Can be rendered abso-
invisible except for the short
Btha gun is up. Probably highly
1omical when range of fire “and

. gun for Victoria.

' Advantages.
anterweight carriage.
a turtle-back shield confers

” verhead protection, except
g hlgh angle fire of heavy

Addi- -

Disadvantages.

Requires power to raise breech into
firing position. Muzzle and chase of
gun always exposed. Untried at
present.

Disadvantages.

Unsuitable to new long guns. Car-
riage necessarily somew hat comphcated
W el"‘ht increases rapidly with that of
gun. Possibly inapplicable to larger
guns than 10-inch M.L. of 18 tons.
Has at present been applied to no gun
heavier than 9-inch of 12 tons.

Disadvantages.
Probably requires much keeping in
order. Difficult to repair. At present
untried in this country for heavy guns,.

d&uéz'terbalanced Disappearing Platforms.—Fort Constantine, at Kron-

| A'dvafntages.
and b above.
W as desired below crest of

Gun can be

Disadvantages.

Both gun and platform have to be
raised and lowered. Steam essential
for rapid firing. Probably costly and
somewhat complicated At present
apparently applied to 11-inch B.L. long
guns. - Not much known about success
of working.

3
unfzthods of protection might haye been instanced, but the above may
eoepted as.a complete catefrory of types under which all mountings
likely to come into Use, may be classed. 1t isto be observed that,
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, still following the ship, a cramped advanced site, excep-

and the desire to rcalize’ the most complete protection

with an all’-rOuxi’d fire, necessitated the Dover Turret. Mean-

‘expense and other disadvantages of the stone and iron

irected attention to other modes of protection, and about

ieff first reduced the disappearing principle to a practical

d in 1874 in overcoming great difficulties with rare energy

genius. In spite of the Lichly favourable report on the coun-

ge for the 9-inch gun of 12 tons, this mounting can hardly be

introduced into the service—there are only two existing exam-

cally the principle is restricted to guns not heavier than the 7-

ons. 'The best example of the application of this principle is at Flat-

ne, where the emplacements are fairly dispersed, and well concealed. These

lacements ave, as faras protection is concerned, quite as satisfactory as when

they were first built. 'he worst instances are at Popton and Hubberstone, where

the pits are built up in a row on the top of stone and iron casemates. The

rapidly-increasing cost of the mounting in the case of larger guns led Colonel

Monerieff to the design of hydro-pneumatic carriages, which were never adopt-

‘ed in England for those guns, buat are represented in principle and design by

the hydro-pneumatic siege-carriage of to-day, and the new disappearing care
riages for 8-inch long B.L. gun, under construction at Elswick.

~ Up to a certain point, therefore, the maximum possible of material protec-

jon was the object aimed at in gun-mounting. At the same time the great cost of

vulnerability rendered other modes of protection necessary under some circums-

'stances, and barbettes have not only mever altogether disappeared, but have been

‘largely constructed of late years. For fairly elevated sites, the barbette mount-

ne, ol acemmt"’of relative cheapness, wideangle of fire, and unlimited facilities

_ .vation; has always found more or less favour, and the application of this

_ principle in the French ships ¢ Admiral Duperré,” < Daguesclin,” ‘‘Triomphante,”

« Victorieuse,” “ La Galissonnitre,” now in process of imitation in the *Im-

e” and * Warspite,” certainly points to this principle as little likely to

' bandoned in the future. In the “ Péméraire” England took the lead in

- applying the disappearing principle to a ship of war. Meanwhile, however, the

: evelopment of shrapnel and machine gun fire has tended to increase the

_ m of height above the sea level, prescribed by theory for barbeltes, to

add to the height of front parapet, and to bring methods of under-cover loading

into prominence, The heaviest English guns at present mounted—the 100-ton

;rmstrongs at Gibraltar and Malta—are in barbelles, fire over a high parapet

nd have & complete system of under-cover loading, so that practically the gun
alone is exposed to direct fire.

_ The general adoption of the breech-loading system is now inevitable for
heavy guns. ILtis a necessity brought about by the demand for great length
" of bore, and is practically one of the direct results of the great advance in the
" manufacture of gunpowder. Breech-loading, originally condemned on the
grounds of complication, is now virtually the simpler system in the case of the
rger guns, since the difficulty of providing an altogether satisfactory under-
ver loading arrangement for long muzzle-loaders will hardly be overcome. It
is doubtful whether any better system can be devised than the so-called * pro-
tected barbette proposed by Sir W. Armstrong and Co., and recently tried with
" a104-inch M.L. long gun at Shoeburyness, but the inherent objections to
" this system are sufficiently apparent. Althouch few more heavy M.L. guns
will now be built, the great number in the service cannot be expended, and
the time at which all these guns will have been eliminated does not fall within
e range of necessary provision. It may even be contended that under certain
seumstances the muzzle-loader is the most suitable weapon, and although it is
‘difficult to admit that the handling of the breech-loader is beyond the powers of
{local or coloured troops, it may nevertheless prove that in distant tropical sta-
tions the new B.L. guns require an amount of care and attention to ensure effi-
ciency, which they cannot with certainty receive. While, therefore, such con-
‘siderations may conduce to the permanent retention in the service of the M.L.
mw Safe to assume that all new guns of the heaviest class will be breech-
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ai sﬁ,pi'ﬁ‘t etion of this class), that gun progress is

To oppose £ the ship shore defences as closely as possible

-qne sense to fd\l)lll' the attack, since the same guns and

¢ in view of a naval action, will

such shore defences.

ton years on our

difficult fto

1__1 battery ‘suhsequcn ,]y and nut ver y <\a>y to strengthen a

2 What measure of strength shall we decide upon? Moreover,

it i‘ange of our guns in future by the size of a port is not to be

of; small ports and muazzle )ivoting become inevitable, nearly the

o'ht of the gun must be liftcd or lowered in laying, and steam or

ic power soon becomes meeessary.  'With a turret or cupola, the neces-

v driving power is still so(mer caehed. It is doubtful if even a 88-ton

' ould be worked by hand power in'a cupola. There is, perhaps, no real

Ob,)ee n to following the etample set 1n the mm‘orn \.np of war. But to do

so clearly mtroduces a new set'ef risks, inevitable for the \lup but -which

should be -avoided in the shore Pattery as lonc as possible. As long as a gun

éﬁn:possﬂﬂy be wox:ke& by kand there is L\l(l(‘llﬂ 7 an argument against further

eomplications of any kind. Turret and cupola alike must be full of machinery,

- which a single man who chanced, tem). mm}v, to lose his head might damage

o "nd ﬁle possﬂnhty of immediate repair. Moreover, there must be a risk

of al mmo '1the ftirret or cupola by a lucky shot, for alth <>u~h the ¢* Hotspur”

’ ; § @ Glatton’s” turret in the round fired with this ol jeet, the

ries Of a ﬁl‘ea PI‘O]ectlle with the high velocities now attainable, <l ".‘ cal-

and Iﬁ ould be unwise to assume complete immunity from this risk

ounds of & sinzle experinient.* 1t would hardly nave becen expected

10-mch Palhser shell s&r'kmﬂ' the unarmoured portion of the [nflexi-

it up and pass o ut through the deck.

v there would especially at d]sfd 1t foreign stations, be a certain amount

dan,, “of these elaborate fighting machines hem » found wanting at the eritical

ent from carelessne», jehoraneeror meglect. A turret must, practically,

in commission, and cannot come home periodically for repairs and

] jon like an “tInfiexible”” "Agan, if defences of this class are to be

adopted on a large seale, an entlrelv new force, corresponding to the Naval
i‘}nghteer Department must be added to the Atmx

& Practically, however, expense §s'anything but a matter of indifference, and
; ﬂthongh Italy has decided on an immiediate ln()\l\mll of 18 Gruson turrets for
: iénce, it will probably be some time before we : wdopt similar measures.

it appear to be certain that they are nec essary, or even altogether
¥ The whole question of the choice of modes of protection will be
f ft&und on consideration, to be ¢losely bound up with the views which may be

: taken as to—

(1) The probable accuracy of the fire of ‘ships.
(2) The proh‘ﬂ)le effect of shr: pnel and common shell.

r fdoptmv the barbette, open battcry with embrasures, or the disappear-
clyle, certam rmln are ohnoudv aceepted. . Is it worth while for the
to. decept tm‘se I‘l\\\:' 'Eu this very important

, since few will agree

ioned, admit—even

For the dat.l are neilh('r complete nor altogether

10!) Colonel In'rlhn remarks, re teml to one round fire

rich struck clou(, to the bottom of the t, turned in t
y merhcally down into the earth. It is ble that a si
,ya,w, ust avmded in thl\ hul (tlmt of the ¢ ,1.'

: Iu‘domplete, the tarret ought to }1.1\ rece x\ d a mm 1 1'at a point on its
: :uheasﬂewoi from tll" L!Alﬂ Until this and oti um;w"}, wve been g
that our information on the subject of either land ov ships’ turrets

'GorpsPapers, Vol. XXI, 1873). {1 is to be feared'that our knowled
nchwnll doubtless, be leMmJ from the forthecoming experiments with'a upola at East-
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oe of individual shots is now enormously
fairly be doubted whether the possible destructive effect
y on well designed works has been materially augmented.
a single lucky 8-inch spherical shell might have dis-
ngle shore gun and killed or wounded all its detachment. A
shell can do 1o more in a properly traversed battery, may even
since a modern gun and ifs carriage is a very substantial traverse
linters, while it is open to question whether a line of battle ship,
500 or 600 yards, had mot actually a better chance of obtaining
han an ¢ Inflexible” at 2,000 yards. Comparing gun with cun,
; cy of fire has immensely increased. Comparing ship with ship the
ances of hitting have probably diminish .d, notwithstanding that naval gunnery
< ‘gi’éatly improved in the last 80 ycars. The ranges at Alexandria were
somewhat long—Iless than half thoseadopted by the French at Sfax, however—
but it is not certain that ships will gain a2 balance of advantage in future by
‘closing with good shore batteriesiproperly manned. They will, it is true, be
" able to bring their machine guns into action; but the effect of the latter will
 beneutralized in the case of B.L. guns by the protection which can be provided,
and by better-protected machine and quickfiring guns on shore. [f the shore
batteries consist of well designed and dispersed barbettes, with good cover for
‘the detachments, the effect of the fire of tlie ship will in some respects actuslly
diminish as she reduces her range. Shrapnel will become useless. 'The dis-
. advantage of the ship will be the more pronounced as the elevation of site of
__ the battery increases. ller one considerable advantage is that being nearer, she
has a better chanee of picking out and inflicting a direct hit on the shore guns
‘themselves. But a shore gun offers a very small front target, and if the guns
:support one another well, the ship will not always be able to a broadside
shot at one barbette gun without laying herself open to the close unreturned
fire'of another. The comparative target of the single ship and single gun is
_enormously against the former, and it there is sufficient dispersion, it is clear
that it is this comparison which must be instituted and not that of the shipand
~ battery. Practically, however, the ship will in many cases have little option in
. the matter of range, on account of submarine mines and the action of fast tor-
- pedo boats; while, in most cases, it is possible for the desiener of the shore
- battery to fix the minimum range at which a vessel of given type can engage it.
. If the tactics adopted by the Freneh at Sfax—Dboats at “a few hundrec 7
! gim-vessels at about 2,300 yards, Sroneladsat 7,000 to 4,300 yards- re tried
. against well-armed and well-fought shore batteries, the policy e latter
would be evident. First dispose of the boats with machine gun fir
‘then sink the gun vessels with common shell, treating them simultaneousl;
‘shrapnel, finally commence deliberate fire with Palliser projectile
ironclads. The three operations can be suecessively carried on
‘able security. It will need a great deal of shooting from the g
_a shore gun is grazed, and the ironclads will de no harm at all , fences.
At Sfax, after a remarkably deliberate fire of 2,002 projectiles de d under
~ peage practice conditions, the ¢ defensive power ” of the place is reported to
 have been ¢ practically uninjured.”
.. Some facts drawn from the Alexandria action throw a strong licht on the
" question of the accuracy of fire to be expected from ships. Mek "ort
rie work, armed with five heavy R.M. L. guns, 9 S. B. guns and five mortars,
was engaged by the Monareh,” < Penelope,” s Invineible,” and “Téméraire’ for
o about three-and-a-half hours. During one hour, the “ Inflexible” contributed a
~portion of her fire. The ranges of the three first-n ymed ships varied from about
v et 1200 to 1.000 yards, that of the «Téméraire ’’ was 500. and of the ¢ Inflexible”
53 8,800 yards.. The “ Invincible” and ¢ Téméraire’’ were anchored throughout the
affair. The guns of Tort Meks were practically all en barbelle, U leaviest
“of them firing over a 4-feet 8-inch parapet, the interior wall of which projected
1 foot 10 inches above it, with athickness of 2 feet 6 inehes. During the action
ot a single gun \was dismounted or disabled, and two only were touched by heavy
projectiles, which just grazed them, having indents 1} inch deep. One gun was

I & a R 4§
MeKs fort, a ]Ht‘-l:z\lli—
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' # Captain Fisher, R.N., basing his ealculations on tonna

sion that it is now necessary to be 620 times as g yod a shob w

of battle ship; or, in other words, that a miss is enhanced by this numbe




 loss. , of course, presupposes that the emplacement
as it s uld be wherever possible. A common shell just

, eircular pit would catch the wall beyond and burst,
man of the gun detachment, and unquestionably so
might take hours to clear the gun platform.

t 2 cefnmon shell in the air in front of an earth battery with

rbette with a high parapet, is practically useless. This was

Admiral Porter’s orders before the attack on Fort Fisher :—

inst earthworks when the shell bursts in the air is thrown away ”’

hell now and then exploding over a gun en farbetie may have a good
there is nothing like lodging o shell before it explodes.” Itis doubt-
xcellent thing to burst ashell directly over a gun, but it would be
esting to know how many a ship would have to fire before obtaining such
_Some idea of the difficulty of obtaining much searching effect with
n-shell from ships’ guns gonveyed by the fact that at 2,400 yards the
howitzer, our best high s weapon, under perfectly favourable condi-

perhaps, even more important, since shrapnel

1gbe: The real effect of the 417 shrapnel and

candria is somewhat difficult to estimate. Only information

side could elear up the point. One gun and earriage received

ullet hits, all apparently inflicted by an 11-inch shell from the

head and base of which were picked up in front. This gun

mbrasure the neck of which had been previously ruined by

% Inflexible.”” Moreover, it is probable that the hit was deli-

after the action. The remaining shrapnel hits on guns and

ht be counted on the fingers, but it is of course possible that

; erazes might not have left a distinguishable mark. Some of the
officers engaged at Alexandria were impressed by the good results of
“shrapnel but these results would be considerably enhanced by the
s of the Boyptian works. In estimating the Alexandria results, it is
rticularly necessary to separate those which the nature of the works rendered
itable. The fact that a ship could silence the fire of the saluting battery
je line wall at Gibraltar with shrapnel would not be a convincing argu-
f the efficiency of the latter against coast defences generally. = At

a work almost a flenr d’eanu—there was hardly a place where the head
dinarily tall man would be covered if he stood close to the parapet. * The

£ the shrapnel fire of heavy guns has not been experimentally ascer-

- For present purposes, therefore, it is assumed to follow the same law

He case of field guns, as enuncioted by Lieut.-Colonel Nicholson, R.A.+
cing the lateral velocity as constant and equal to 90 fs.,{ the semi-angle of

. R ¢
d calculated as tan %Q, where @ is the velocity of the shell at the

sent of burst, agrees in the case of the 64-pr. exactly with the result actual-
ed at Dungeness. In the cnse of the 10-inch M.L, the spread simi-
sulated varies from 83° at the muzzle to 5 12 at, 4,000 yards. With this
e, in estimating the searching effect of shrapnel it will probably

Iy accurate to add 5 degrees to the angle of descent unless the shell

+ short of the object that the increased curvature of the trajec-

ullets becomes of practical importance. The possible effect will

s much with the height of the shore gun. Thus w ith the service
using a battering charge, a ship must be at 1,750 yards distance
izontal trajectory at the crest of a battery 300 feet high, while

ngle of descent of 6 degrees she must move to 3,350 yards.§ If
Dattery is 100 feet high, the corresponding ranges are 1,050 and
Thus, supposing a shell to be burstn the most favourable posi-
the bullets in the case of a crest 100 feet above the ship’s guns
irds have a drop of less than 11 degrees, and at 16 feet from an

Bxperiments are now béing carried out to clear up this important peint.
£ ¢ Shrapnel Fire,” Lient.-Colonel Nicholson, R.A.

Caleulated by Captain T. 8. Jackson, R.N.

 Taken from a diagram worked out by Captain T. S. Jackson, R.N.




0 affair, where the artillery saffered severely from rifle
1 re actually whitened by bullet splashes. The high scarps af
Fort,' Adda, and Phatos, distinctly showed every Nordenfelt Lit, but
al namber of such hits was quite insignificant. It seems a fair infer-
hat the vas ,mﬂ:jority of the 16,000 bullets fell short ; or, as was actually
ase at Meks, flew well over the battery. Captain Fisher, R.N., states—
st of our ships used their Nordenfelt machine guns, but nothing is known
fo the effect p'roduced.” «Mhe bullets were found far and near, so it is to
eared the fire was not very acourate.” *Itis difficult, indeed almost im-
sible, to see where the comparatively small Nordenfelt bullet hits.” . The
ditions at Alexandria were favourable to machine guns. The ranges of the
hore squadron were not excessive, and the tops of the ships were above the
vel of the shore guns. Captain Lewis, R.I., in his lectures on Permanent
ortification,* remarks—* It might be guite possible for a boat armed with a
nachine gun to keep a heavy gun silent, that is, if the boat could manage to
begin.”” Tt'is not easy, however, to see why a boat firing at the water level
should succeed, while the machine guns in the tops of the « Penelope” and
s Tnvineible” failed for three-andeashalt hours. In the case of an open
battery at a moderate level above the sca, a machine gun on board a ship
could effect nothing at short range. Mounted in a boat it would be still worse
off. The explanation of the apparent foilare at Alexandria is, doubtless, that
the ranges were, on the whole, too great, and that even where the latter were
more suitable for machine gun fire, the distance, the smoke of the shore guns
and of the ships’ guns, the sand thrown up and smoke caused by the bur sting
ghells, utterly obscured the effect of the Nordenfelts, and the men who served
them had no idea where their bullets were going. Whether matters would be
otherwise in the case of the pigmy shells of the 1i-inch Hotchkiss must at present
remain amatterof conjecture, but the prospect is not altogether hopeful for them.t
As to the possible effect of the larger quick-firing guns also, nothing is at present
known. These guns may suceeed in making up the deficiency in rate of fire
grom which a modern irenclad suffers. They are capable of making good peace
practice at 2,000 yards, and they are very handy. But, on the other hand, the
angle of descent at 1.000 to 1,500 yards is not great, and they will have little
gearching effect. If it should prove possible to hit the chase or breech of a
barbette gun at frequent intervals, the moral effecs of the splinters will be con-
‘siderable. Hits on the parapet in front will have-little or no value. Shells
successively delivered into the port of a turret or casemate would unquestion-
ably be dangerous. It remains to be seen whether a ship can do these things,
and good experiments would do much to clear up the point. In any case, the
gquick-firing gun will probably not! be carried behind armour, and the un-
armoured portions of a ship may be expected to suffer very severely in the first
action in which modern coast guns are properly handl
The introduction of heavy breech-loaders will affect the question of protec-
tion in the following ways. The great length and comparative Weaxness of the
_ chase are somewhat unfavourable. Even with the oth te protec-
' tion promised by a cupola or tarret, the great protrusi will render
it liable to a side hit which might easily di 3 it.  Von 8 iha, in his
treatise on coast defence, says; ‘‘ guns mot nted en barbetie may vs be dis-
abled by an jronelad.” The remark miche have been made more general. All
guns, however mounted, may be disabled ironc] and, as far as safety
is concerned, the disappearing principle p
ofection. It might be fairly argued that the dange
“disabled incurred by a barbette gun is' little greater
turret or cupola, provided always that the former has
~ and receives flank proteciion from bonnettes. A br
. ean be loaded en barbette while offering a minimum
kinds, and the actual loading numbers are admirably protected he breech
f the gun itself, particularly i the operation is periorm d at « ion. ~ Un-
therefore, the fire of more than one ship can be concentrated upo individual

R.E., Oteasionial Papers, Vol. VIL., 1882.
¥ Some light will doubtless be thrown on this question by the experi
I‘ichgﬂm; but the absence of the smoke cansed by a return hre will to a consider:
eblained Sy




@, probably entailing hydraulic power for the larger
be adopted.®* The thickness of metal in a compound
1 be well able to withstand the heéaviest projectiles that the
mg to bear upon it, and the possibility of subsequent
i not be lost sight of. Since cast-iron armour cannot well
on battery should possess a strength decidedly greater than
needs demand.

Phe disappearing principle will undoubtedly remain in some form,
& must always be an exceedincly effective mode of protection on
‘ extrenie invisibility. A disappearing gun in a well placed pit
bvided with a turtle back splinter-proof shield is probably far better protected
an in a turret. Moreover, a gun so mounted possesses the great advantage that
tture advances in the offensive power of ironclads are little likely to dimin.
sh the value of its protection. Tor the new breech-loaders the counterweight
arriage is unsuitable, and hydro-pneumatic mountings have not yet by any
B reans reached their full development. It will shortly be known whether
these mountings can be satisfactorily applied to the 8-inch B.I.. If this is the
case, it may be expected that larger guns, up to the 10-inch B.L., will be
tried with every prospect of success. Were several adjacent guns to be thus
mounted, it will probably be desirable to provide a small steam engine -able by
pumping to ensure the maintenance of the pressure necessary to raise the guns.
The engine would be merely a reserve of power, and would not be needed as
long as the carriages were in perfect working order. For the old muzzle-loaders,
there is no reason that the counterweicht system should not be employed,
xs originally contemplated by Colonel Moncrieff, for guns up to the 9-inch
o system would be applied only in cases where low sites, with deep
water within short range; are unavoidable. The mounting is necessarily costly,
but the gun may, probably, be considered to be as well protected as if mounted
$n a casemate with @ heavily armoured front, while in the opinion of the
Special Committee appointed to consider the question of counterweight car-

riages, one disappearing gun may be estimated as equal to two in casemates.

. b. The principle of the * Collingwood *’ mounting appears to be eminently
applicable to coast defence guns of the heaviest class. The measure of protec-
tion provided is at least equal to that of o turret or cupola. It is true that this
protection is unquestionably inferior to that conferred by the disappearing
_ principle, but the practical difficulties arc certainly less. The target offered to
the ship is so small that the comparatively slight risk of a direct hit—almost
the sole danger to which a gun thus mounted is liable—may probably be
accepted without hesitation. With the heavier guns hydraulic power must
" undoubtedly be employed, and there appears to be no better application.
" Whether the hydro-pneumatic principle can be applied to this mounting,
50 as to obtain a saving of power, and enable several guns to be worked by a
small engine, remains to be seen. The addition of an armoured glacis will be
necessary, and itsis possible that chilled iron may be suitable for the purpose.

6. The barb:i;te, with a central pivot, is likely to be the most ceneral form
of mounting. The heaviest of the new guns at present tried with this mount-
3 , 43-ton gun, firing a charge of 400 1b. Whether heavier guns, up to
the limit of hand working, can be thus treated remains to be seen. With the

2

j front pivot may possibly be necessary, and hydraulic power
d. 'he main danger of the barbette mounting is on the flanks,
jould rarely be sacrificed to a wide angle of fire where it is

p fo take up a flank position. An angle not exceeding 120

hettes, will be the most generally suitable, and can be ob-
“a front pivot. Circular pits are objectionable, but less
on high sites. The emplacement should have the minimum
ed masonry above the line of descent of heavy projectiles fired
0 yards. It may prove desirable to protect with iron the

already been partially attained by the *small-port » carriages adopted for 10-inch and 12-5-inch
sils the great disadvantage that the field of view is extremely limitel. Guns thus mounted would,
id by the aid of a depression position-finder.




ved at, s well as the reasoning on which it has been

om, are evidently open to criticism. The data are con-
‘and the personal equation will always affect conjecture.
moment a series of experiments in naval gunnery, carefully
: sl considered conditions, is greatly needed. There is
jon against such experiments, and their expense would be
1t is possible that the results would lead to a great saving

Since the above paper was written, important experiments have been
carried out at Inchkeith to ascertain the effect of machine and quick-firing
guns and shrapnel against an M.L. cun en barbelte. Practically, however,

these experiments little affect the views previously advanced. They show
' that an M.L. gun en barbeite could not be continuously served in face of the
machine gun fire of a ship if this fire were as accurate as the exceptional con-
tions at Inchkeith permitted. They attest the value of a shell-firing machine
un. They eclearly demonstrate the disadvantage of circular pit emplacements
‘unless employed in connection with horizontal or turtle-back shields. They
indicate that machine and quick-firing guns are now a necessary part.of the
~armament of coast defences. Finally, they appear to favour the disappearing
_ principle for new B.L. guns on low sites, while indicating that on moderately
" hich sites these guns can be served with small risk if furnished with well-
* designed steel breech-hoods, and provided that the arc on which a ship can
directly engage them does not exceed about 120°.

- LoNDON;

Sepiember 1584.
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