This article was downloaded by: [University of Toronto
Libraries]

On: 25 December 2014, At: 16:00

Publisher: Routledge

Informa Ltd Registered in England and Wales Registered
Number: 1072954 Registered office: Mortimer House, 37-41
Mortimer Street, London W1T 3JH, UK

Royal United
j ]
IU'U RINAL Services Institution.

Journal

Publication details, including
instructions for authors and
subscription information:
http://www.tandfonline.com/loi/
rusil9

Broadside Fire, and

a Naval War Game.

Captain P. H. Colomb R.N.
Published online: 11 Sep 2009.

To cite this article: Captain P. H. Colomb R.N. (1879) Broadside
Fire, and a Naval War Game., Royal United Services Institution.
Journal, 23:101, 507-535, DOI: 10.1080/03071847909417112

To link to this article: http://
dx.doi.org/10.1080/03071847909417112

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy
of all the information (the “Content”) contained in the
publications on our platform. However, Taylor & Francis,
our agents, and our licensors make no representations or
warranties whatsoever as to the accuracy, completeness,
or suitability for any purpose of the Content. Any opinions
and views expressed in this publication are the opinions
and views of the authors, and are not the views of or



http://www.tandfonline.com/loi/rusi19
http://www.tandfonline.com/loi/rusi19
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/03071847909417112
http://dx.doi.org/10.1080/03071847909417112
http://dx.doi.org/10.1080/03071847909417112

Downloaded by [University of Toronto Libraries] at 16:00 25 December 2014

endorsed by Taylor & Francis. The accuracy of the Content
should not be relied upon and should be independently
verified with primary sources of information. Taylor and
Francis shall not be liable for any losses, actions, claims,
proceedings, demands, costs, expenses, damages, and
other liabilities whatsoever or howsoever caused arising
directly or indirectly in connection with, in relation to or
arising out of the use of the Content.

This article may be used for research, teaching, and private
study purposes. Any substantial or systematic reproduction,
redistribution, reselling, loan, sub-licensing, systematic
supply, or distribution in any form to anyone is expressly
forbidden. Terms & Conditions of access and use can be
found at http://www.tandfonline.com/page/terms-and-
conditions



http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [University of Toronto Libraries] at 16:00 25 December 2014

LECTURE.

Friday, April 23, 1879.
Apyiear, A, P. RYDER in the Chair.

BROADSIDE FIRE, AND A NAVAL WAR GAME.
By Captain P. H. Corous, R.N.

1. To Admiral Randolph belongs the honour, which, so far as I
know, will. be unchallenged, of being the only man in Europe who
has distinctly faced a tactical problem in naval warfare. No doubt
there are others, especially on the Continent, who have incidentally
met and discussed varions questions which present themselves the
moment we leave the well-trodden path of vague gencralities, and
come to particular and definite facts. But it is to be observed of
these authors—of whom Admiral Bourgois, of the French Navy, is an
example—that their treatment of different points is only incidental
and partial. If they freat of the gun as a weapon they will take up
its accuracy, its penetrating effect, and perhaps its arc of training. If
they tako up the ram, they will show how it 1s governed by the curves
described in turning. If they take the torpedo, they will speak of it
almost as if there was no other weapon available, and certainly as if
the enemy was passive. But Admiral Randolph has taken upall these

oints. He has assumed an unctive enemy replying to the attack to
the best of his ability, and he has endeavoured to come to some
relntive conclusions on a single point—the best method of placing the
guns on board an armonred ship. '

2. I am sure the gallant Admiral would be the last to assert that he
has finally disposed of the question. On the contrary, I feel confident
that his wish in reading his papers was to stir us all up to further and
}c;loser investigation by the use of the methods he has put into our

ands.

3. What are those methods? They are, first, the placing together
aud considering the relative tactical effects of time and spuce. Time,
ag it effects the covering of distances, either on a straight course, or in
turning through given angles, and as it determines the vapidity of fire.
Space, as it governs the approach or withdrawal of enemies’ ships; as
it bounds the possibility of ramming ; as it interferes with the arc of
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training of the guns, and the h.its an.d peuetration of _the projectiles.
Time and space together, sometimes in concert, sometimes in opposi.
tion, as they affcct movement and gun-fire ; natarally also torpedo fire,
if we were yct in a condition to take up that subject.

4. Using’ Admiral Randolph’s methods, and acknowledging very
fully my obligations to him and to them, I propose to make one small
advanee in their application, and to see whether we shall be led to any
further or different conclusions by this slight improvement.

5. Admiral Randolph assumed a space in turning and a time in
turning for the two ships which played the part of examples. I pro-
pose now to substitute for these assumptions nearly the accurate
results of an experiment. In the year 1877, the turning powers of
Her Majesty’s ship “ Thunderer” were very carefully -ascertained,
and mapped out for several diffcrent speeds. There are nicetics in
the results which must hereafter come into play, but we are hardly
ready for them yet. Bub in taking the broad results for two dif-
ferent speeds, and using them as Admiral Randolph used the assumed
results, we are evidently on ground which is just the surer by as
much as the data are nearer the truth. In any conclusions we may
arrive ab to-day, we may assure ourselves that in so far as they depend
on tnrning powers at speed, they will be very nearly trne for two
ships similar to the *‘Thunderer” in smooth water. You will
observe, thercfore, that while we shall still, and necessarily, be deal-
ing largely with assnmptions which may he challenged as only
remotely approaching the trath, we shall be resting a good deal on
what cannot be challenged, except within very narrow limits. We
shall get, I think, another illustration of an axiom omn which I
have for many years insisted, namely, that the differences of opinion
which exist amongst us on the rights and wrongs of naval tactics, are
removable in peace time by study and experiment. In fact everything
which is going on in the naval world convinces me more and more of
the growth of mechanism—if I may use the expression—in future
sea-fights. We seem to be losing every day some page in that large
chapter of accidents which made past sea-fights so romantic even in
the dry pages of James. By consequence, we are approaching every
day towards a system when the certaintics are calculated heforehand,
and when a ship or a fleet may mechanieally and scientifically win,
or be beaten, without touching, except in the persons of one or two
leaders, on that splendid heritage of personal heroism which our
naval forefathers bequeathed to ms. It does not require any wide
stretch of a humorous imagination to think, in these days of rams
and torpedoes, of Officers and ships’ companies in cork jackets standing
by to swim for it as the fleets approach, but doing nothing else. For
as, if you propose to sink the ship, the men in her are neither here
nor there, you may come to an agreement to give up the destfuction
of life which would be the chicf result of a * brutal ’* artillery fire, and
simply play the game of ship-sinking until either side has had
enongh of it. Of course, in such coming times, we should have a
properly organized * Blue-cross ™ society, whose business it wonld be
to pick up the cork jackets which, with those in them, would be the
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only débiis of the fight. DBut this is by the way, and for our posterity
to consider.

6. If I may venture to offer a eriticism on Admiral Randolph’s first
paper, I may perhaps bo allowed to say that I think he pushed his
method too far on that oceasion, and hoped to get more from it than
it was quite capable of yielding in its then condition. "Although +we
may, by the use of the Admiral’s great powers, bring about a con.
sensus of opinion on such & subject as the relative values of broad-
side or end-on fire, I think we should be continoally reminding cne
another that this is not our object. It is quite possible that we may
all—inclnding the very ablest—think wrongly on such a question,
and our object is to get at the actual facts quite apart from any
opinions that we may hold. The effect on my mind on first reading
the Admiral’s paper was, that in supporting broadside fire as I had
done, I had gone beyond the facts, and could not offer a sufficient
defence to the Admiral's end-on attack. But when I began to analyse
more closely, I could not help feeling that much of his apparent
superiority was due to a skilful use of elements in the combat which
he disallowed to his opponent. He appeared, for instance, to permit
himself a command of regulation of speed, which his opponent did not
exercise; and in the case of the ram, he gave himself a superiority
which does not appear to me to be inherent in that weapon. Many
years ago I endeavoured to show in this theatre that the difference
between ramming and being rammed was exceedingly fine, and was in
fact a question of very few seconds in time, and very few yards in
space. I venture to think that this point iwas not altogether as pre-
sent to the Admiral’s mind, throughout his hypothetical combat, as it
is to my own. I found in short—or perhaps I should say I thought I
found—that all the resnlts arrived at by the Admiral were-not sup.
ported by a still closer investigation, and a still more rigid adherence
to ascertained facts.

7. As T am not hero making a reply to the gallant Admiral, but
really following out the methods be has proposed to some of their
conclusions, I shall not now follow him further, but will merely note
that if the discussion takes the peculiar form which T shall have the
honour of suggesting, the points to which I have adverted will
naturally work themselves to the front.

8. I think the problem beforo us at the present epoch of naval
progress was correctly stated by the gallant Officer in lus title, and I
may perhaps be allowed to say that, in the discussion which followed,
there was o difficulty in dealing precisely with that problem, and no
other. The question is, the relative importance of broadside as com-
pared witls end-on fire. Everyone would perhaps agree with Admiral
Phillimore’s dictam that o one in these days would attempt to arm a
ship without providing some end-on fire. But this being so, the real
question is ‘“ how much end.on fire, secing that in most cases you
*“ take it away from the broadside fire 2’ The gallant lecturcr took a
typical ship of 12 guns, and gave it as the result of his investigations
that one-third of these guns may be advantageously taken away from
the broadside in order to fire right ahead and right astern. But we
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need not go to hypothetical cases to see how opinion sways and varieg
in our Navy, and how it determines the expenditure of vast snms o,
the public money first in one direction and then in another, as the
Service inclines to what I may term, for shortness, my view, or to the
gallant Admiral’s. .

8. Go to the “ Warrior,” ¥ Black Prince,” * Resistance,” * De.
¢ fence,” “Hector,” and * Valiant ;” * Achilles,” “ Northumberland,”
“ Agincourt,” and * Minotaur "; * Rogﬂ Oak,” * Caledonia,”
“Qcean” and “ Prince Consort ”; * Enterprise,”” * Favorite,”
¢ Zealous,” and ‘ Research”—that is, to the series of ships ordered
from 1859 to 1863—and we have only very faint indications of an
opinion in favour of end-on fire. But take the later ships from 1863
onwards, and you can see as in'a map the growth of this opinion. We
get it faintly in the “ Lord Warden” and “ Lord Clyde,”- ordered in
1863; more strongly in the * Bellerophon,” where two 61-ton guns
represented the end-on fire, as against 10 12-ton guns representing
the broadside fire. In a later ship, the * Hercules,” the end-on
opinion has gained strength, and we find the end-on fire represented
by 4 18-ton guns, and 2 12-ton guns oni of a total armoured force of
8 18-ton and 2 12-ton guns. But in the * Hercules” and * Sultan”
the opinion was not strong enough to actually withdraw guns from the
broadside. Arrangements were made by which the Captain might at
his discretion follow Admiral Randolph’s opinion or mine. Extra
ports and some extra weight of armour were the sacrifices ‘then
thought proper to make to the end-on idea. Butin a few years the
idea is bolder, and it builds the ¢ Audacious” class, where—bnt for
an enlargement of end-on ports, which we have not yet admitted on
the broadside—4 guns are withdrawn from the broadsides of 10, and
given up to end-on fire. We now go on s little further, and we come
to the “ Alexandra,” where the end-on idea has made a great step.
It is here not only a question of withdrawing from the strength of
the broadside, but actmally throwing it into the - background by
placing specially heavy guns as end-on guns. She carries 6 18-ton
guns on the broadside, and she carries 6 end-on guns, but of these, 2
are 25-ton guns.

10. Yet the end-on idea is far from being content with its victory
over the * Alexandra.” It went two steps further, invaded a mew
province, and took away the armonr from the sides of the * Nelson,”
* Northampton” and “ Shannon;” then invaded another new province,
made a dash at the turret system, and, aided perhaps by other con-
siderations, it put the turrets of the *Inflexible” at an angle to the
line of keel.

11. Thus the end-on idea, not making its practical appearance until
1863, has gone on enlarging its borders nntil it has insisted that-even
our turret system was wrong, and I know not now whether it will
be content with practically reversing our ideas of fiftcen years ago, or
whether it wants still more!

12. But what are the causes of this wonderful change of opinion ?
‘We surely onght to be able to appeal to some definite results, either of
experiment or argument, which have so decided the ease in favour of
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the end-on fire. Yet I believe it must be stated that there were no
such things before the Admiral read his first paper here.  We have
the statements of opinion—vague and general—on record, and we
have the effects of the opinion in the ships I have named, but we
have-in support of these tremendous results, only the Admiral’s paper
in the form of argument, and nothing that I know of in the form of
experiment.

18. But Admiral Randolpl’s argument only goes, after all, as far as
to say that the relative importance of broadside and end-on fire is as
3to 1; we have not had his views on the-question whether he would sink
the level of the broadside below the level of the end-on fire as in the
# Alexandra” or but on an equality with it as in the * Inflexible.”
So we see that if even we admitted every word of Admiral Randolph’s
allegations and accepted his. arguments in full, we should still be
lagging behind the actual facts which are before us, solid and un-
yielding in the ships I have named.

14. T am only too well awave that the langunage I am using will be
construed into an attack on our naval policy so far as counstruction
goes. If I am attacking anything—which I take leave to doubt—I
am attacking the active service of the Navy, not excluding myself as
an humble member of it. It is- from us that the ideas have come, the
embodiment is no doubt independent of our control, but I fancy few
will be prepared to complain of the-armament of the ships I have
pamed who take kindly to the estimate of the-relative importance of
end-on fire embodied in them.. Buton the other hand, I am very well
convineed of this, that if, in the immediate future, actual war should
teach ns that the relative value of the end-on fireis much less than it is
credited with being in the most recent ships, neither we nor the country
will spare the constructors who designed them, and they unfortunately
will have little or no proof that they only did as naval opinion com-
manded them.

15. Thus, in brief, we see that a vast change in the method of arming
our ships has come about in silent steps, and we are assumed to have
come to very distinet decisions, when in reality—always excepting
Admiral Randolph—we have only suffered an opinion to grow, and
have passed it on, without any serious examination.

16. Let us take a concise survey of some of the broader considera-
tions affecting this question. In such a ship as the “Alexandra,”
your endeavour must be to keep your enemy somewhere before the
beam, where you can get your 25-ton gun to bear with fonr 18-ton
guns, In such a position only one 18-ton gun will be out of action.
Your enemy, on the other hand, will endeavour to keep a little abaft
your beam if he is a simple broadside ship, because then the whole of
his power will be opposed to less than two-thirds of the * Alexandra’s.”
What means has the “Alexandra” for keeping her enemy before the
beam, when the enemy is determined to remain abaft the beam? If
the “ Alexandra” has the greater speed, and uses it, she will but
facilitate the wish of her enemy. If, on the contrary, she either has
less speed, or uses less specd, her enemy can at onee meet her by
using still less, It is troe that if the ““Alexandra’ can so arrange

2u2
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matters as to get astern or on tho quarter of her adversary at g
small distance, the adversary must keep her speed if she has it, other.
wise she will be nltimately and easily rammed in the stern, being the
most tender point. The adversary will also, in such a ease, find a great
difficulty in getting out of that bow-position once she is in it, unlesg
she has the superior speed. But this is only when the distance apart
iz small. If she is not at the moment afraid of the ram she can easily
aud at once alter her relative position to the ** Alexandra.” . Thus we
sce that the position of an enemy subject to the most effective fire of
the * Alexandra,” must either be temporary, or else the gun-power
which the “ Alexandra™ has been solicitous to employ, fades in value
and convenicnce before her ram-power. If you have your enemy’s
stern or quarter ahead of you, and have the capacity to run into it,
surely you will do so, and let your guns take their lower place? 1If,
on the other hand, your speed is such that you cannot ram her, it is
very certain that she will not stay there on either bow if she cannot
make an effective reply from that position. But now take the con-
verso case, where the adversary having got a position a couple of points
abaft the “ Alexandra’s” beam, and finding her advantage from more
than one-third of the “Alexandra’s” gon-power being out of action,
proposes to stay there and make use of her advantage, how is the
* Alexandra ” to shake lier off? She dare not reduce speed, for that
will bring her the adversary’s ram ; she dare not attempt to bring her
guns out of action to bear; that also will lay her open to the ram,
She may turn away from her adversary, but it 1s risky if the distance is
small, and if not, her adversary will simply place herself on the oppo-
site quarter and go on again,

17. Now consider a like ease with an * Inflexible,” asshe is, opposed
to another with her turrets in the middle line of the ship. The weak
points in the “Inflexible” are four points before the port beam, and
four points abaft the starboard beam. If the adversary can lie on
either of those points she will have just donble ‘the power of the
“Inflexible,” and she will undoubtedly choosethe starboard quarter for
the rcasons alveady given. The ¢ Inflexible” in this case has an ad-
vantage over the * Alexandra,” inasmuch as both her quariers are not
equally weak : if she can only bring her opponent on her port quarter,

-the latter will lose her advantage. Under these conditions, it is guite

certain that the adversary would not remain on the port quarter, and
if she were unable to regain her true position on the starboard quarter
we should either find her fighting it out on an equality on the port

.quarter, or yawing across and across the stern of the “ Inflexible”

50 as to bring her after turret into play. 1f the * Alexandra’s bat-
tery were turncd end for end, so that her strength lay abaft her beam,
and her weakness before it, the adversary’s nominal tactics would be
to lie before the beam on either side; bub this is clearly o position she
conld only maintain by favour. If the ** Alexandra " had the superior
speed she would drive her adversary off with her ram. If she had the
inferior speed, she would bring him abaft her beam and subject him to
her heaviest fire at her discretion.

18. If the ““ Alexandra” met a ship whose strength lay in stern and
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quarter fire, just as the ¢ Alexandra’s” lies in bow fire, then the endea-
vour of cach would supplement that of the other. The * Alexandra ”
would desire to keep her enemy on the bow, and subject to her
heaviest fire, while the enemy would equally desire to keep the
« Alesandra™ on her quarter, .and sulject to her heaviest fire,
But I do not think any naval Officer at present knows how the
« Alexandra’ can subject another ship to her heavicst fire if the other
ghip does not desireit. Certainly no one has yet shown how it is to
be done. Even Admiral Randolpl’s paper confirms this view, for the
only position at all approaching permancnee which his ships take up,
is where he assumes to force his enemy, by priority of his own move-
ment, to lic on his quarter. He makes no attempt to force him to lie
on his bow, because, no doubt, he has found it impossible to do so.
But it is evident that he cannot.really ¢ force” his enemy to lie on his

uarter. That is & question entirely in the hands of the cnemy him-
self. It may be, perhaps, that the enemy, must either lie there, or
gradually discontinue the action. But this, as I have elsewhere endea-
voured to point out, leaves the advantage on the side of the enomy.
Admix(-inl Randolph in such a case would have been driven off his own
ground.

19. From this discussion we deduce the broad principle that in a
duel in the open sea there is now but one position which can approach
permanency, in which end-on fire comes into play, that is, where one
ship desires to keep the other on her guarter, and the other desires to
keep her enemy on the bow. I believe there are no two ships afloat
which would mutually aim at these positions. No doubt these positions
would be as good as any others for carrying on an artillery duel
between two ships whose armaments were similarly disposed, but then
the danger of the ram is so great that no ship which did not gain in
gun-power by the act, would willingly allow an enemy to lic on her
guarter.

20. Such broad considerations as these would lead us to suppose
that the tactics of the ducl—which is alone before us in this paper—
would, lead in the opposite direction to that at present taken in the
design of our war ships; if it is in any case safe to withdraw guus
from their ordinary broadside use, they should be withdrawn to
strengthen the stern and quarter fire ; the bow fire may be left weak.

21. The argument is somewhat close, and may therefore bear repeat-
ing. In strengthening your stern and quarter fire, yon guard your
weakest part from the ram attack; in strengthening your bow fire,
you are but setting up a weak rivaley with your most powerfal
weapon—the ram. If nothing else shows it to us, Admiral Randolph’s
paper does so, that if the action is fought by passing and re-passing
on opposite tacks, all end-on fire withdrawn from the broadside is a
dead loss. He knows this so well that his whole aim is to avoid such
an action. Then he shows that there is but one other form of action
which has any permarvency, that is where one ship leads and the other
follows. But this can only be a permanent form where the bow is
the strong point of one ship, either from the ram or the gun, and the
stern of the.other is the strong poinb from its gun-power. Only one
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eause will make the quarterly or stern position at all permanent for a
ship with.-weak bow fire, that is, the prospect of using her ram; but
this very prospect is that which will prevent the other ships from
assuming the bow position, The ship which has got into the quarterly
position will assuredly keep it, however weak her bow fire may be, if
she finds herself gaining on her adversary, and sees a chance of
ramming., DBub if the ship ahead obsevves this gain upon ber, it is
guite certain that she will quit her bow position if she possibly can,
even if she gives up the superiority of her fire astern. On the other
hand, it the headmost ship finds herself with the superior speed and
the superior stern fire, she will be desirous of maintaining that position ;
but then the sternmost ship will quit Ler place the very moment she
finds her fire from thence relatively weak, and her speed inferior. It
would be simply fatuous to remain there, with no prospect of ramming
and an inferior gun-power., She will remain, as I said before, if her
bow fire is equal to her adversary’s stern fire, but then il is a question
whether the adversary hersclf will care to maintain a position which
gives her no advantage, but leaves her open to be rammed if a tem-
porary accident happens to her engines. Thas, to repcat again the
important axiom, if it is safe, and tactieally proper, to withdraw any
guns from the ordinary armoured broadside, they shonld be used to
strengthen stera fire; but then such strengthening can only be useful
as a last resource to guard against the case of attack from astern by
o ship with superior speed and the ram. The question still remains,
is it safe and tactically proper to weaken. the broadside, sceing that
this superior stern fire is only a last and not very firm resource, useful
chiefly when escape from the ram by manccuvring is impossible ?

22, These are broad principles, but are, I think, distinet enough to
draw out some clear discussion with the materials I shall put before
the meeting before I close. But I must now pass to some of the cases
where the end-on fire idea has now its greatest triumphs. I mean the
cases of the * Shannon,” * Nelson,” and ¢ Northampton.” I call
these ships the greatest triumphs of the end.on fire idea, because
they are so on the surface, and perhaps also at bottom; but if I
rightly understand the idea- of their design it embodies a middle
ground ; one not taken up by Admiral Randolph, and one which it
taken np by me would not have been carried out as it has been in those
ships. [t1s very romarkable that Admiral Randolph, when he came
to face the problem of the duel so boldly as he has done, gave up the
stronghold of the end-on fire idea iwithout a struggle. If any doctrine
can be said to be distinctly held by the majority of the naval tacticians
whose opinions have built our modern ships, it has been the importance
of bow-fire during the approach of cnemies’ ships. The bow-to-bow
action has been the only action contemplated by the majority until
Admiral Randolph practically abandoned it. Where is 1t gone to,
when the action is not held to begin until the ships ave within 800
yards of cach other? But the Admiral was compelled to abandon it,
T have not the slightest doubt, and I consider that the logic of facts
is every day converting naval men from that most mistaken view of a
sea-fight, and teaching them that, during the approach, gun.fire is
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neither here nor there even from an  Alexandra.” But in the
« Shannon,” “ Nelson,” and “Northampton ” the heaviest guns are
withdrawn from the ordinary broadside, and in the ** Shannon” there
is no stern fire to correspond. In all three ships the armonr is
withdrawn from the broadside, and in the * Shannon” protects her
from raking fire from ahead only. Here it is certain the im-
portance of the position of approach is upheld almost to an extreme
oint. Hoyw, therefore, shall we fight these ships, having demanded
them and obtained them?  Clearly, during the approach, we are
expected to use and rely on our 18-ton guns forward, Clearly also’
we are to pass our enemy on opposite tacks with electric broad-
sides ready and with the men below, But now lock at the tactical
assumption we are making in reference to this bow 18-ton gnn. If
we withdraw it from the intended broadside at close quarters we are
assuming that it is more effective when fired at long range end-on
than when fired at short range broadside-on. If we determine to
make it a part of our projected clectric broadside, then we mmst be
content not to nse it as an end-on gun within say 800 yards. If we
use it within that distance we must, at moderate speeds, be content to
leave it out of the broadside, as it will not be ready in time.l Recol-
lecting the shertness of the period of approach, I conceive that very few
naval Officers wounld hesitate as to the proper employment of this gun
under such circumstances. A round at 1,600 yards and another at
800 yards, with a very great risk of not getting a third at all, wonld,
I feel certnin, decide any Captain in command of one of these ships
against employing the gun in any way during the approach, and in
favour of treating it as part of his broadside. But then, in providing
him with this end-on fire, which he is so unlikely to use unless the
circumstances are exceptional, we have not inconsiderably detracted
from the value of his broadside. To bring every gun to bear, they
must all be laid right abeam, and seeing that any complete concentra-
tion is difficult even on this point, there is a very great chance of
only a portion of the broadside taking effect. If in the * Nelson " the
whole six guns were free to concentrate on a point 200 yards distant,
the electric broadside would mnaturally be discharged the instant the
encmy’s bow appeared in the cross wires of the divector.. This would
ensure hitting even if there was a hang fire. But if there were no
concentration it would hardly be prudentto fire until the how was well
past the cross wires. A too early fire might lose shot ahead, and a too
late fire might lose shot astern of the enemy’s ship. In this kind of
action the stern 18-ton gun wonld in the same way be most usefully
embodied as part of the broadside, any shot fired later from it would
clearly be of less value, beside the consideration that, if it did not go
with the broadside, the smoke from the latter might prevent a shot
being got at all at a reasonable distance.
23. Those who go fully with Admiral Randolph in the objections to
electric. firing would no doubt fight the ¢ Shannon,” * Nelson,” and
1 At 20 knots mutual approach, 800 yards = 1 12" ; avernge time between rounds

with the 1S8-ton gmm 1° 113  See Nocl, “Essay on Great Britain's Maritime
“Power.” Journal, vol. xxii, p. 464
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“Northampton” as just described, except that the captains of the
guns would remain, tube-lanyard in hand, and await the order * fire
by word of mouth. Butif tbey go still further, and condewmn firing
by broadsides altogether, then I am afraid they must condemn the
three ships in question, for as against armoured ships of their size
they may be weak. Suppose the ““ Nelson ” pitted against a ship like
the  Belleroplion,” and suppose the “ Nelson,” rejecting the opposite
tack and broadside action, takes one of Admiral Randolplh’s positions
to bring the * Bellerophon ™ on her starboard quarter, Then suppose
the “ Bellerophon,” seeing cortain advantages in this position, accepts
it, provided she can keep sufliciently up to bring her port broadside to
bear by a slight yaw. Then we can see what will happen. She will
have opposed to her one 18-ton and four 12-ton guns, but the four
12-ton guns and their crews are unprotected by armour. Every one
of the * Bellerophon’s » shells striking this unarmoured part will not
only be horribly destructive where it strilkes, but will be partly in the
nature of an enfilading shot, and will create havoce along and on both
sides of .the deck. The * Bellerophon” will reply with five 12-ton
and one 63-tor gun. DBut these are all under armour. In absolute
gun-power the ““ Bellerophon ” is only inferior, if one 12-ton and one
Gi-ton gun are inferior to an 18-ton gun. In relative gun-power she
will vary according to her position, that is, according to the angle at
which the ¢ Nelson’s ”” shot will impinge on her plating. The ¢ Bel-
“lerophon ” would endeavour not to engage too closely, and would take
care not to expose too much of her broadside target to guns which
wonld easily pierce her G-inch plating. I suppose her choice position
would be 500 yards, and three or four points on her enemy’s quarter.
Under such conditions she would be pretty safe from the 12-ton guns.?
At the moment of firing her broadside she would be more open to
burt, but we are to suppose that she would so time her broadsides as
not to open her target until after the “ Nelson” had fired, and before
she was again ready. Under such conditions the relative gun-power of
the “ Bellerophon ” with the “Nelson  would be five 12-ton and one
64-ton guns against o single 18-ton gun, and I should imagine that
the superiority would be so great that the ¢ Nelson’s ”” erew would be
unable to stand to their guns for any time. But this is a problem
requiring special and close working out. It is quite true that a shot
from the 18-ton gun would penefrate the * Bellerophon,” but then
several shot would strike the vulnerable battery of the “Nelson” for one
which struck a vital part of the “ Bellerophon,” and the balance would
seem to be very much indeed in favour of the latter ship. It may be
said of those who reject the opposite tack system of fighting that the
“Nelson” could destroy the * Bellerophon ” by keeping her astern and
using her protected 18-ton guns only.  But I think the * Bellerophon ™
wonld not accept this kind of combat, and I do not know how the
other would compel her. It may be said again that the superior speed
of the “Nelson ” would give her the choice of positions with a ¢ Bel-

! Roughly epeaking, her target as opposed to the 12-ton guns would be 83-inch
plate, 14-inch backing, and 2-inch ekin. A target representing perhaps 117 in re-
eisting power against the 12-ton shots, with 109 of energy perinch of circumference.



Downloaded by [University of Toronto Libraries] at 16:00 25 December 2014

BROADSIDE FIRE, AND A NAVAL WAR GAME. 517

s Jerophon.” It would give ber, I think, the choice of bringing her to
action, and if the'* Bellerophon ” was not very carcful it might give
the “ Nelson” the chance of the ram from astern, but there appears
to be only one position which superior speed can command, that is the
osition ahead or on the bow of the adversary, and then we have seen
that the other ship need not accept the rear position if she does not
wish to do it. I think the argument goes to show that to fight with
an advantage over an armoured broadside ship of their sizes, the
« Shannon,” “ Nelson,” and * Northampton * must adopt the opposite
tack principle, and this is & prineiple which the other ships, being of
jnferior speed, must either accept or fly from, with the chance of
being ultimately rammed from astern. Bnt if these ships are to be
fonght 50, then I conceive that there ave very grave doubts as to the:
value of their special end-on arrangements. Their battery armour is
disposed as though their chief daunger was raking fire. Their heaviest-
quns are placed as if this offering of themselves to raking fire were
fo be the normal position of the ships in action, but it looks as.
thougl they could only take up such a position either at a great
loss on the bow of the enemy, or astern of the enemy, when their
presumed snperior speed and consequent chance of ramming throws
the whole gun question into the background. '
- 24, T have brought these practical considerations before my
brother Officers in order to at once disabuse their minds of a too
prevalent view that the matter Admiral Randolph debated is specn-
Iative. There is at this moment no question which is less specula-
tive and of more immediate npplication. If a strong gathering of
leading naval Officers in this theatre came to a perfectly clear judg-
ment on the relative importance of bow and end-on fire in a mnaval
duel in the open sea, and if it could be shown that their conclu-
sion rested on a definite basis of fact, there is not a dranghtsman at
the Admiralty who would not only be bound, but would feel himself
bound, by that decision. It is qguite- certain that no clear decision
has yet been arrived at, and that our ironclad ships represent every
view, from nearly all end.on fire to no end-on fire. As every
opinion cannot be right, some embodiments of these opinions must
be wrong. The very practical question before us is, which ¢

25. It may be argued that no decision is possible, and that we must
go on arming our ships haphazard according to the unstable opinion
of the day. I do not think that anyone who holds that opinion has
mentally faced its consequences. Suppose that the wrongly-armed
ship on our side gets opposite the rightly.armed ship on some other
gide, will the passions roused in England by the result admit of a calm
debate such as we can have now? Noj; this is the real time to debate
such questions, and Admiral Randolph has shown us how to do it.

26, But to come to definite conclusions, we must submit to more
restrictive conditions, than those the Admiral employs. Wlen, under
these restrictive conditions, we get conclusions which are approximately
true, and cannot be controverted with any show of reason, then we
enlarge our conditions by the variation of one of them, and on this we
advance to further conclusions, and so on, until we establish the truth
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so far as it can be established. Then, all who listened to the Admiral’s
papers must have become aware thab no single mind was capable of
establishing conclusions. They were only to be arrived at by the
contest of two minds, one taking up one idea of fighting a naval duel,
and the other o different idea. Then, upon the application of the fixed
conditions, each combatant will learn how much of his idea is tenable,
becanse the upholder of the other idea will find out its weak points,
T venture to propose to the meeting that the discussion should take
the form of arguing out some principles of the naval duel under these
fixed conditions, and T have prepared the necessary materials, I will
myself, assisted by any members who think with me, take up and fight
a broadside ship, while I propose that some other member who relies
much npon the end-on methed, assisted by such as agree with him,
should take up a ship armed to represent an equality in the importance
of broadside and end.on fire. 1 have already shown you that our
modern ships have assumed a much higher value for end-on fire, and
our older ships a much lower value ; to take them as equal, will there-
fore be a fair starting point. )

- 27. 1 invite you in short to play the first naval war game which has
ever been played in public in England, and the conditions and instri-
ments of the game may be shortly described. We have first a sheet
of paper representing a portion of the open sea. Two hostile ships,
X and Y, have sighted and approached each other until they are end-on
and distant 2,000 yards. Each ship ts of like size and construction;
each has the same thickness of plating and the same number of guns
of identical power. The guns are in battery, not in turrets or en
barbette. They are eight in number in each ship, and X, representing
a pure broadside ship, has her guns in broadside ports, allowing of
three points training before and abaft her beam. The ship Y, relying
equally on broadside and on end-on fire, has her guns disposed with
two on each broadside, two rcpresenting bow fire, and two repre-
senting stern fire ; that is, two guns will train three points before and
abaft her beam. One will fire from right ahead to two points before
each beam ; and one will fire from right astern to two points abaft
each beam.! These guns are all ander the single condition, that one
minute of time shall elapse between each discharge.?

28. In motive power, our ships can each have a speed of 82 knots
or of 104 knots, or one may have the higher spced and the other the
lower. Iimpose the condition, however, that neither ship shall alter
her speed during the fight.? I also think that, at this first public trial,
we should keep the speeds equal, and so simplify the conditions.

29, In turning powers, the ships are necessavily limited by their

! In the modern battery ships, the tactical value of the end-on guns is in most
cazes increased by enlarging the arc of training to 90°. I have a right to elaim
either its reduction as above or the same are for broadside guns.

. 2 This is Admiral Randolph’s condition: the 18-ton gun averages 1’ 113” between

each round in prize firing, the 12-ton gun 39}”. These times would certainly be

increased in action.  See Noel, * Naval Essay,” 1877,

1 3 This is one of the conditions which may hercafter be enlarged upon definite
ata.
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gpeeds. DBut I am prepared with scales which suit either speed.
These scales show the time and space occupied in turning through
any number of points up to 8, or beyond that turn. These seales
also show the spaces traversed on a straight curve per minute, and they
also countain a scale’ of yards, and a means of measuring compass
pearings and arcs of training for gun-fire. In employing these scales,
T imposo the condition on each ship, that she shall put her helm hard
over when she moves it at alll

30. The scales are drawn from the most accurate datn available.
They represent very nearly the absolute truth as regards Her
Majesty’s ship *“Thunderer” in smooth wafer. And if we suppose
our batteries mounted on the under-water hulls of two “ Thunderers,”
wo are dealing with conditions of speed and turning powers which are
only in a very small degree hypothetical.®

81. Each ship is & ram, and at liberty to use the weapon, but, of
course, equally open to be rammed herself,

82. It is necessary to impose conditions of time upon the com-
batants, and these conditions are that so long as the distances are so

reat as to preclude the direct delivery of the ram blow-—whatever the
ultimate intentions may be—each combatant has a move extending
over one minute of time. When the delivery of the ram blow is
announced, the move lasts for half a minute. It is farther allowed
that each combatant may, when his turn comes to move, control
his ship up to the end of two moves; that is, while his adversary is
moving, so that he can take his ship up again where he intended
she should be.

33. A successful rom will of necessity decide the combat. Other-
wise the winner will be decided by the value of the shot fired. These
values can be taken out from the Table, the constrnction of which
can be briefly explained, and is a very fit subject for discussion at the
end. Two elements clearly govern the probable value of shot fired,
the distance of the target, and the angle at which the shot would strike.
A third clement comes in for ships in the size of the targets vertical
and horizontal, which vary according to the angles the path of the
shot makes with the line of keel. TFor end-on shot, the horizontal
target is at its maximum, and tho vertical target at its minimum
and wice versd for broadside shot. As, with our present data,
any table of this kind must be somewhat empirical and rough,
I allow these two values to eliminate each other. Then I say that
the maximum valoe of a shot fired at a ship must be when there

.1 This is also one of the conditions capable of enlargement when reliable data come
before ns. At prosent there is very little of a reliable character.

* Admiral Randolph has supposed the “Thunderer” to be an exceptional ship
in turning powers; but this is not so. The diameter of her final cirele, at 11 knots,
i8 48 lengths. That of the * Iron Duke,” with common rudder and ordinary wheel,
is 5'4 lengths at full speed. The other shipe of her class, with balanced rudders
and common wheels, have a final diameter of 3'8 lengths. The *Thunderer,” at
11-1 knots, turns through 16 points in 2’ 21*. The “Iron Duke,” at full speed,
turns 16 points in 2' 26", and the other threc ships of her class in 2" 8”. Five
French twin screws are stated to average a final diameter of 528 lengths, but there
are doubts as to the measurcments,
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is almost a certainty of hitting, and the shot if it hits will strike
fairly normal to the armour. I pnt this as giving a distance not ex.
ceeding 300 yards and a path of shot ab right angles to the line of
keel. If the shot is fired along the line of kecl, I strike off 20 per
cent. of this value as an allowance for the angle of the water-line
plating, and for the chances of the light iron work turning the missile
before it reaches the thwart-ship armour. Now, the chances of bhitting
a given vertical target must vary at least as the square of the distance,
The power of penetrating also falls rapidly with the distance. If I
reduce the value of shot fired at the broadside and end-on targets in
proportion to the square of the distance, it wounld appear that I am
giving the full value which distant fire can claim.  There remains
now, but to find a value for each distance for shot fired in a direction
between 0° and 90° to the line of keel. This is done by considering
that'at 4 points from the linc of keel, shot falling on the broadside
and transverse plating would be equal in penetrating power, but re-
dunced in value in consequence of their striking angle. Roughly taking
such loss as one Lalf of the maximum, we fill the columns up by
interpolation. ‘

34, I am now in the hands of the Chairman and of the meeting as
to the form of the discussion. I have given the principles of my War
Game, which I hope will very soon be published in a workable form,
but if we play the first pnblic game as I propose, I must remind the
meeting that no single game will decide this question of placing the
guns. All T am prepared to express is my belief that we are getting
a key to construction and armament, which will have from this day
forward a.very direct and important bearing on naval policy all over
the world.

85. The exact problem which I offer for investigation to-day is, can
the ship X, by skill in mancenvring, employ Lalf his gnn-power over
an arc extending three points before and abaft his beam, with success
against a ship whose skill in maneuvring is less important because
there is no point uncovered by his gunn-fire, and whose only disadvan-
tage is that in the position in which X will aim at placing him he has
only three-eighths of his full strength ?

36. It will have been observed that there is very little originality in
my proposed miethods, and that mine is not the first attempt at a War
Game. Ihave already expressed my obligations to Admiral Randolph ; I
must now express them to Commander Castle, who made the first definite
proposals for & War Game in 1873, and who first devised the construc-
tion of scales representing time and space in movement. I am doing
little more than following where others have led, with the assistance of
newer data.
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Table for Valuing Shot Fired.

Distance Striking Angle in Points,
mn
yards. |y 1 2 3 4 5| 6 7 8
300 | 80 | 50 | 60 [ 30 | 50 { 50 | 6o | S0 {100
100 | 45 | 38 | 88 | 27 | 27 | 27 | 83 | 45 | 55
500 | 290 | 26 | 22 | 18 | 18 | 18 | 22 | 29 | a7
goo | 20 | 17 | 15 | 12 | 12 | 12 | 15 | 20 | =5
o0 | 13 | 13 | 11 9| of o | 1|1 10
500 11 10 8 7 7 7 8 11 14
000 | 9 8 7 6 6| 6| 7| ol n
1,000 | 7 6| 6] 5| 5 s| 6| 7] 9
1200 | 5| 4| 4| 8| 8| 8] ¢ 5] 6
1400 | 3| 8| 2| 2| 2| 2| 2| 3} 4
1,600 3 2 2 2 2 2 | 2 | 3 3
180 | 2 { 2 1 1| 1 1 | 2 | 2| 2
2000 | 1| 1| of of o} o ] 1] 1] 1

The CrAmrMAYN : It scems fo me that Captain Colomb in his very interesting paper
invites us to do two things: ‘one to discuss the various suggestions he has thrown
out, and the other to witness a war game this evening which?w has sketehed out and
shadowed forth to us. The discussion is a very simple matter and will not involve
any difficulty, but the war game is a very different matter ; who is to bethe umpire ?
If Captain Colomb is prepared to step down in the arena and to conduet o war gae
with some one else, it Is necessary of course to have an umpirc who thoroughly
understands the game, its rules, and the whole subject, and from whose decision
there is to be no appeal. Now as far"as I know there is no one present to undertake
that post to-day, and therefore I should be inelined to advise you to hear the discus-
sion, and defer the war game until a future occasion. I will now eall upon any
gentleman who wishes to discuss the paper.

Admiral Raxporen : As our gallant and talented leeturer has done me the honour of
making my paper the test for a large part of his paper to-day, perhaps you will permit
me to make some observations upon it. First I would wish to pay him my tributo
of praise, admiration, and thanks for the painstaking and thorough-going manner
in which he has investigated and ‘elucidated this very important subject, a subject
second to none of the very many important ones which are the necessary studies of
our profession. I said “second to none,” but should I not be more correct in
saying superior to all? for I believe all your material put together without good
naval tactics will be absolutely worthless. Notwithstanding this, T am sorry to say I
fecl that although it is so important a subject it is preciscly the ono that is least
attended to and practised of any, and certainly not through any want of zeal or
fault of the Officers themselves. 1hold that at the present day naval Officers, ns a
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body, hunger and thirst after knowledge and practice, to s degree utterly uncqualleq
at any former period : I impute no blame or fault to anybody. At the Admiralty
no doubt cvery possible attention is paid to this question of naval tacties, more cs.

ccially perhaps in reference to its connection with naval construction. No doubt they
{iave their discussions, arguments, and reasonings, and arrive at sound conclusions,
but unfortunately we are unable to obtain those conclusions. OF course it is impos.
gible for them to make them public, and therefore I sce no better means of intro.
ducing the subject generally to the notice of the profession, of enforcing the discussion,
of investigating it, and, if possible (and I believe it to be possible), arriving at some
rules which unquestionably underlie the service of naval tacties. It is for this
reason I have overcome my very great reluctance to obtrude my own crude and
erroneous notions upon the Institution ; but I came to the conclusion to invite their
contradiction or overthrow, with a view to promote the discussion of this great
subject, and the gallant lecturer has done me only justice in stating that that was my
objeet, and that I did not pretend to dispose of the subjeet. With these fow pre-
liminary obscrvations, I will turn to the paper which he has read.

In the first place I beg to express my great acknowledgments to the lecturer for
his extreme, he will pardon me for saying so, more than courtesy, the undue com-
pliment which he has been kind enough to pay me. Hehas stated in some part
of his paper that I abandoned the struggle, or some portion of the struggle. Iassure
him so long as lie is willing to maintain the struggle in the amiable and pleasant
manner in which he has conducted it hitherto, and so long as he wears such soft
gloves, I shall be happy to continue it. In the first place he says * the differences of
¢ gpinion which exist amongst us on'the rights and wrongs of maval tactics are
 removable in peace time by study and experiment.” I certainly agree with him
to a very great extent there, and so far as they are removable it is very desirable
to attend to it. :

Although he has done me more than justice in many respects, he has failed to do
me quite sufficicnt in some few points. He says: “ 1 found in short—or perhaps I
* should say I thought I found—that all the results arrived at by the Admiral were
“ pot supported by a still closer investigation, and a still more rigid adherence to
“ ascertained facts.” I have no complaint to make of that, but 1 think I shall be
within reason in asking him to point out to me wherein those facts are unsupported
and wrong because he gives me no opportunity of mecting them or correcting them,

In paragroph 16 he enters into the question of the * Alexandra.” I cannot be ex.

pected to follow him through that at present ; it requires a great deal of consideration,
and I have no doub$ it will result in finding a great deal of instruction from it.  So
far as X observe I see nothing to complain of. Hesays the * Alexandra” “ dare not
¢ reduce speed, for that will bring her the adversary’s ram ; she dare not attempt to
¢ bring her guns ont of action to bear; that also will lay her open to the ram. = She
“may turn away from her adversary, but it is risky if the distance is small, and if
“ not, ker adversary will simply place himself on the oppesite quarter and go on
* again.’” T thought the principle of our argument was an equality in all respects
except armament, and therefore of speed, therefore I £ail to see how the “ Alexandra
can lay herself open to ram by turning away from her cnemy.  The lecturer says:
4 I do not think any naval Officer at present knows how the ¢ Alexandra’ can subject
“ another ship to her heavicst fire if the other ship docs not desire it.  Certainly no
¢ one has yet shown how it is {0 be done. Even Admiral Randolph’s paper confirms
“ this view, for the ouly position at sll approaching permanence which his ships
4 take up, is where Le assumes to force his enemy, by priority of his own movement,
“to lie on his quarter.”” I wish to ask where that assumption is made in my
paper. I should explain that that is a mistaken view, and indeed I think our gallant
lecturer contradicts himself. e goes on to say, * he makesno attempt to force him
“ to lie on his bow, because, no doubt, he has found it impossibletodo so.” I think
that is rather contradictory. “ But it is evident that he cannot really ¢ force’

“ his enemy to lic on his quarter.”  Certainly I have never assumed that it was

possible.  ““ That is a question entirely in the hands of the enemy himself” Then

Le goes on to say, “but this, as I have elsewhere endeavoured to point out, leaves

“ the advantage on the side of the cnemy. Admiral Randolph in such a easc would

“ have been driven off his own ground.” I cannot quite sce how. ¢ The argument
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« i3 somewhat close, and may therefore bear repeating. In strengthening your stern
« gnd quarter fire, you guard your weakest part from the ram attack; in strength.
« ening your bow fire, you arc but sctting up o weak rivalry against your inost
« powerful weapon—the ram.” T am at a loss to understand how heary and power-
ful bow fire sets up a rivalry against your own ram. It rather adds to the force of
the ram attack. ¢ The ship which has got into the quarterly position will assuredly
# keep it, howerer weak her bow fire may be, if she finds hersclf gaining on her
« gdversary and sees a chance of ramming. But if the ship ahead observes this
« gmain upon her, it is quite certain she will quit her bow position if she possibly can,
« gven it she gives up the superiority of her fire astern.” = But this gein upon her is
exactly contrary to the equality which has been assumed.

Captain CorovB : All through the paper I have been discussing differences of
£ ced. .

pArlmiml Rarporrit: Then, “ontheother hand,if the headmost ship finds herself
« with the superior speed and the superior stern fire, she will be desirous of maintain-
¢ ing that position ; but then the sternmost ship will quit her place the very moment
« she finds her fire from thence relatively weak, and her speed inferior.” That is
open to the same observation. Further on I find a question about the “ Shannon,”
+ Nelson,” and “ Northampton.” “I call these ships the greatest triumphs of the
« end-on fire idea, because they are go on the surface, and perbaps also at bottom ;
#“pbut if I rightly understand the idea of their design, it cmbodies a middle
“ground; one not taken up by Admiral Bnudolph, and one which, if
“taken up by me, would not have been carricd out as it has been in those
« ghips.” ‘I think he has rather made an unfair rivalry between fwo ships, one
being an ironclad and the other not; hehas pitted the ¢ Nelson” and “ N, orthampton®
against the ¢ Bellerophon,” a ship such as I believe they were never intended to com.
pete with, *“7Those who go fullywith Admiral Randolphin the objections to electric
“ firing would no doubt fight the ‘ Shannon, ‘ Nelson,’ and ‘Northampton* as just
¢ deseribed, except that the captains of the guns would remain, tube-lanyard in hand,
“ and await the order * fire,” by word of mouth. But if they go still further, and
« condemn firing by broadside altogether, then I am afraid they must condemn the
“ three ships in question, for, as against armourcd ships of their size, they may be
t“weak,” 'The next thing is, *“ If a strong gathering of leading naval Officers in
“ this theatre came to a perfectly clear judgment on the relative importance of bow
“ and end-on fire in a naval duel in the open sea, and if it could be shown that their
% conclusion rested on a definite basis of fact, there is not a draughtsman at the
“ Admiralty who would not only be bound, but would feel himself bound, by that
“ decision.” On that question I wish to remark that when we have arrived at a
determination as to this question between two rival ships, supposing we arrive at a
nnanimous conclusion upon the subject, we are still very far from the position that
paragraph alludes to; there would still remain the question as to various other
phases of naval fights. For example, ships in squadron, or engaged with a numerous
enemy, which opens the question of numbers of guns. Then again, a ship against
unarmoured ships or earth batteries, involving the consideration of continuous rapid
firing, as well as numbers of guns; or against ships at anchor, or inside shallows,
when long range is’ of most importance or indispensable. In short, I think we shall
ultimately be forced to the conelusion that there is no one type of shig which can be
considered the modern and perfect type. The Navy of England must be composed of
various types, to be combined in vdrious proportions and various numbers, according
to the operations in prospect, according to the force, number, and position of our
enemy, and the varying conditions and operations of the moment.

On the subject of the war game, I do not accept that vessel (sketched on a slate)
a8 o necessary embodiment of the principle of equal number of guns with end-on fire.
I do not think there is any ship in the English service that represents the idea, unless
it be the “Inflexible,” of cqual stern-and bow fire. If you confined me to four guns
fore and aft, I should certainly put three ahead and one astern. Captain Colomb
has omitted to take into consideration the very certain fact that fore and aft guns
can be and are carried much heavier than broadside guns, and it is impossible for him
on his breadside to carry, if any, very few equal in calibre to those which are con-
stantly carried in fore and aft fire. But when the combination of ships is effected,
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which T say is absolutely neeessary, with the greatest amount of diserction and fore.
sight for an impending operation of war, after all it would be perfectly futile unles,
those ships arc well handled; I am persuaded that if yousent the “Alexandry®
and “Téméraire” to fight it out at sea, the vietory would be, not to the strongest in
material power, but to the one best handled. I must say, thercfore, I wish to draw
the attention of the meeting and the profession generally to the extreme importance
of this point of ;;mctical skill in tacties. I think under many eircumstances ships
being fairly well handled might suffice, bub in the circumstance of meeting at seq,
you should not be content with equality with other nations, but we should go in for
superiority. I do not think we aro taking steps to attain that superiority. If I am
correctly informed, foreign nations are paying much more attention to this subjeet
than wo are, and I think a great lesson ean be drawn from those simplo manceuvres
practised in Russia some time ago, for which this Institution is greatly indebted to
our gallant Chairman. Those diagrams may not have struck many as very instrue.
tive, but I think they ave, for if they do not give any positive information or instrue-
tion as to what are the proper metbods of attack, they certainly give a great deal of
negative information as to what are not in defence. Of those collisions, six or seven
in number, all exccpt one, and that one only doubtful, are clearly traceable, not to
the superior skill of the suecessful vessel, but to the palpable and transparent errors
of the victim. Far be it from me to insinuate that our ships are not as efficiently
commanded 23 we could desire. As far as I know they are most ably and admi.
rably commanded—speaking from my own experience, excellently commanded, But
T cannot but fear that there are a large number of Officers on the list who have not
had that practice and experience at sea, and who would be found deficient ond fail.
ing in proficiency if they were called upon to serve. I therefore fecl the greatest
possible anxicty that further steps should be taken towards the establishment of o
svstematic method of training our younger Officers in the practical work of handling
their ships at sca. I do not think it is necessary to expend any great amount of
moncy. The gunboat trials in the Russian squadron are full of information ; a vast
deal of information is got out of a very little experience in that way, and it could
casily be carried a little further than stcam launches and gunhoats by larger vessels
who need not ram each other, but spars or rafts towed astern. . I hope to live tosce
the day when the profession will be trained under a system, and so thoroughly, that
we shall incur no danger of losing our position in the naval world, I thank Captain
Colomb for his admirable lecture, and for his extreme courtesy to mysclf personally.

Captain Loxa: I rise with great diffidence before this distingnished sudience,
but I wish to bring to a clear issue one point in which Captain Colomb, wko has
taken as much if not more trouble about these subjects than any cther Officer of the
Navy, and Admiral Bourgois, of the French Navy, hold diametrically opposite
opinions. Captain Colomb says, if you want to ram yon must not point your bow
to your enemy. Admiral Bourgois says, “'The first conclusion to be drawn from
“ ticsc studies is that should one of two adversaries desire to fight o ramming action,
¢ it is suflicient to compel both to rush at each other and rub sides on l:’)ppositc
“ tacks.”” Captain Colomb has said, “if we collide end-on it is a drawn battle,” but
Admiral Bourgois says, “ you must collide end-on to begin with, if you wish to fight a
“successful action. After that you must turn aecording to your powers, and endeavour
“toram the other, but if you are o ram, the first thing you have to do is toram end-
“on.” T hope something will be said to clear up that point.

Admiral Sir GEorcE Eztior: I wish to a certain extent to support the French
Admiral’s views which have just been quoted by the last speaker, but in the first
place I desire to join with Admiral Randolph leartily in my thanks to Captain
Colomb for the intercsting paper he has just read. T hope he will persevere. 1
think we owe him a debt of gratitude for the trouble he has taken. It is well
enough to talk about these things, but it is a very difficult thing to bring them
actually to an issue, as he has done. Ie knows, howerer, that I take rather d?ﬁ'ercnt
vicws from him on this subject, and I am sure he will exeuse me if I refer to some
parts of his lecture on which we disegree. In the first place he refers solely to guns,
and docs not take cognisance of the cognate question of the use of armour. That
question of placing thie armour i3 most important. T am a very strong advocate of
end-on fire and end-on attack. I cannot go so far as the French Admiral in saying
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that two ships #ust begin by meeting cnd-on, because T consider that the ship which
ias the weaker bow must neccessarily avoid mceting his adversary’s end-on attack,
If o ship is o broadside ship she must have the weaker bow. I may be wrong, but
that is my argument. If she is a broadside ship, she must necessarily have more of
her armour, that is more of her strength, in midships, and therefore she must have
the weaker bow. And when I say I fight an end-on fight, I must be allowed to take
the same weight of guns as my enemy, and the same weight of armour as my cnemy,
and do what I like with them. T am not to be bound (as Captain Colomb proposes)
to put my armour in midships and my guns poeinting to the bow and stern, but I
take my armour and put it where I like, and how I like, and mount my guns as T
like. One of the first considerations in constructing a ship intended to ram should
be to strengthien the bosw, because if I did so, and if T had any reason to believe that
my CNCIMY Was & broadside ship, I should conclnde he must have his armour to pro-
teet the broadside guns in midships, and that his bow must be comparatively weaker
than mine, and that knowledge would greatly influence my mode of attack. To
show what T mean, there were two ships lying end-on alongside the Dockyard at
Portsmouth, one the “Dreadnought,” and the other the * Inflexible,” "Out of
curiosity I put o question to an experienced old Officer who was in charge of the
« Dreadnought,” which ship’s armour-plating came right forward, thatis to gay, that
there was an armour water-line belt meeting at the bow. I said, Suppose these
« {wo ships were ramming each other, bow to bow, at o speed of 10 or 12 knots,
¢ what would be the consequence ?”*  * Well,” he said, “I do not suppose I should
“bring up in the ‘ Dreadnought’ until I came to the central citadel of the © In-
«sflexible. ” T quite agreed that the * Inflexible,” having a weak bow, there would
be nothing to stop o stouter bowed ship from destroying tf:n':r in the event of end-on
collision.  But the other ship having armour-plating right forward, and being a
stiffer ship, would not break up at all. In fact, if you take two eggs and strike one
with the other, if the one iz in the slightest degree stronger than the other, it will go
right into the other, and will not break at all.  The same with the ship ; whichever
has the stronger bow will destroy the other. Thercfore, when I adopt end-on tacties
I say you must allow me to place my armour and my guns as I like, the samo
weight as you have, but I must place them where I like, Therefore in a ship con-
structed for end-on fighting I would decidedly run at the other ship, and as the
broadside ship dare not run at me she must turn away from me. I do not believe T
shall be denied that, If she darc not run at me, she must turn away at a sufficient dis-
tance to avoid being rammed. But, my object still being to keep an end-on position,
dircetly I see my adversary move, I turn towards him, steer at him full speed, and
continuc the same tactics. Whatever he does, I go straight at him. He may dis-
charge enc or two broadsides at my armour-plated bow, which is well protected, and
in return my bow guns will continue firing on him ; but ho must soon commence a
running fight, and then what becomes of him? He has no stern guns and no armour

rotcetion astern, but still I am firing my bow guns at him, and I have a protected
Eow. I have my bow strengthened by horizontal decks, and in every way made as
stiff as possible, having applied a certain portion of the weight of armour for that
purpose. The consequence is he turns away and I follow him. T ask at what dis-
tance will he turn away ? Ile would not turn awayout of gunshot range ; if he does
he runs away. You may say he runs away and gets away, but that is not fighting.
The moment he turns away within gunshot range I turn towards him. The end of
it must be that T come on his quarter at last. Now I say if I once get on his
quarter within a certain distance that ship ought to be mine. His stern 1s in every
respeet more vulnerable than my bow, and there is nothing to protect his serews or
Lis rudder from my bow fire. If ke is out of range of fire he runs away, and both
having equal speed, there the action will end. You talk of making cireles, but if
my sole object is to close, if I once get on his quarter within o certain distance my
adversary never can turn roynd again. He dare not show me his broadside; let him
do it. The moment I see him turn I have a shorter distance to go. Every time he
attempts to turn I take the inner circle and get ncarer and nearer to him, and the
consequence i3 he will have to fight that battle out, running away the whole time,
and that is all he can do. If my bow is stronger than his stern I ought to win;
therefore I do not agree with Captain Colomb in some of his remarks where Le said
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two ships must avoid end-on meeting. I would not avoid it, X would inrite it, if
in my ship met his ship. .

Captain Cozous : Ididnotsay that. I havesaid in the war game that the end.on
stem-to-stein meeting mecessarily makes a drawn gome: that 13 all I have said, n,
more.

Admiral Exrior : Then I do not agree with that. It is not o drawn gameif 1
destroy the other ship, which I maintain I can do if T have the strongest bow, ang
the whole of my argument is based on the assumption that you must let me put m
armour where Ilike. If I take the guns from the midships and put then at the
bow I place some armour there also, and therefore I have thestronger bow. T think
Captain Colomb has shown that we are gradually growing into end-on fire. I look
upon the © Nelson” and “ Northampton ” as the two best masted ships we have,
although they do not represent my ideas of placing guns and armour, still it jg
an approach to the end-on principle. I thinkbefore we start with the war game the
question I have just referred to should be at once settled—are we or arc we not to be
allowed to do what we like with the same weight of armour and guns? If you do
not grant that, you at once deprive those who advocate end-on fire of one of their
strongest points. I hope that Captain Colomb will be enabled to bring this matter to
such a solution as will lead to instruction. I quite agree we all want to be educated
on the subject of naval tactics, not only the young Oflicers of the Service, but the old
ones. We have not turned our thoughts sufliciently to it ; and even since Admira]
Randolph’s J)apcr came out I am sure the considerstion of it has done us all a great
deal of good and has made us think of things we were sleeping over before. I hope
it will 1not be allowed to drop, but will be carried out patiently till something is
settled.

Admirnl Sir SPENCER RopixsoN : Although there has been a very strong differcnce
of opinion on certain matters, I concur very generally with mueh that has been said,
and I wish to bring that agrecment to bear upon the proposition that has been made.
T am not going to discuss any of the matters on which there is a very wide difference
of opinion, but what I should wish to say is that I think most of the objections tuken
would be answered and the greater part of the differences of opinion would be at
once solved and laid aside if this war game could be established and played out. I
would thercfore propose to this mecting that one and W}l we should take every possi-
ble pains to get up .2 war game, to select an umpire, to lay down the rules, and <o to
have this war game played with the best abilities that can be obtained on the
contending sides. T think it would not be guite possible to follow exactly the course
that Admiral Elliot has suggested. It would answer no useful purpose to say that
we would not try a war game nor acquire the knowledge and experience we might

1 The “ end-on” ship I would propose is fully deseribed in the dissentient report
of the minority of the Committee of Designs for Ships of War entitled * Report of
“ Admiral George Elliot and Rear-Admiral A. P. Ryder on Designs for Ships of
“ War,” which is dated October 14, 1871.  After eight years of further experience
Ifecl more convinced than ever of the correctness of the views entertained by Admiral
Ryder and myself at that date, and T would invite the perusal of this report by
those who take an interest in the problem of  end-on® versus broadside fire. The
only alteration which I would now propose to make in the principles of designs ad-
voeated in 1871 would be that inlicu of the athwart-ship bulkhead I should place the
armour round the bows especially at and below the water-line. I am pleased to
know that the principle of water-line protection which we introduced in 1871 has
been lately accepted as a desirable substitute for side-armour protection by the Chief
Coustructor of the Navy. I trust that this controversy of ¢ end-on” versus broad-
side firc may result in also bringing info prominence the superior advantages to be
obtained by mounting guns on revolving platforms en barbelfe within fixed towers
on the upper deck, which feature will naturally lead to the adoption of tripod masts.
It must be scen at once that all-round fire, if possible to be obtained in all ships,
must bo superior in every respect to any system of broadside battery fire, and the
increased power of heavy ordnance has produced very grave objections to the con-
tinued usc of revolving turrcts.—@. E.
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cquire by witnessing a combat on paper conducted in that way, because the feu-
fmfl ghip that is to fight the broadside ship with sdvantage mg;t be construc{):gtin a
way in which no ship has yet been constructed. Tam afraid that to wait for guch o
lon would delay for a very considerable period any scttlement of the question how
a naval action in an ironelad should be conducted, or what is the relative valye of
proadside as comparcd with end-on armament. With that esception T thipk o
cat deal that Admiral Elliot has sxid is perfeetly true. I coneur witha good deal
of what Admiral Randolph has said so far as the theory of the thing goes, and I
think the differences of opinion that exist between him and Captain Colomb as to
certain matters of fact and certain matters of deduction will only be solved by that
pattle upon paper. The point that I think is impossible for this Institution to take
any part in at present, is in altering the construction of a ship so fundamentally as
to have the armour and guns distributed in the way that Admiral Eliot would
wish to have them put. I think we must fight o battle on paperin the same manner
and with the same Lind of ships as we should fight a battle inthe open sea. There we
should no doubt find ships armed on the end-on principle, and ships armed on the
broadside principle in the manner Captain Colomb has pointed out, and the battle
should be fought between two ships armed in those different ways, If that can be
carried out I am certain we shall all derive the greatest possible advantage from the
lecture we have heard and from those very valuable papers that Admiral Randolph
has read to us.

Captain Oxrriay Bringe: I am sure Captain Colomb will only be too glad if I
point out to him one matter in which I think he has hardly done justice to one
Officer.  Heopens his paper by saying: “ To Admiral Randolph belongs thie honour,
% which, so far as I know, will be unchallenged, of being the only man in Furope
# who has distinetly faced s tactical problem in naval warfare” I am firmly
convineed no papers ever read in this theatro have been of such importance on the
subjeet of tacties (the most important of all the questions that come before naval
Officers), as those which Admiral Randolph read, but at the same time I think it
ought to be remembered that some years ago one Ofiicer of the English Navy did
take up one partieular tactical question and, in my opinion, and I think in that of
others, did thoroughly exhaust it. That I believe tobe the only instdnce. Ihave read
most of the tactical literature of modern days and have studied a great part of it, and
s far as [ know there is no single ease in which any Officer has taken up one particu-
Iar tactical question and eshausted it in the saume manner that Commander Grenfell
took up what was then considered the very important question of the towing torpedo.
It may bo said Captain Colomb meant only when the different arms were all being
considered, but it should be recollected, if that i3 the case, that there was at that
time a very widespread opinion that this towing torpedo might to a lgreat extent
take the place of ships armed in any other waf'; we heard a great deal about tug
boats and small stcamers being equipped with this towing torpedo, and that the
whole defence of the country might be left safely to them, Captain Grenfell took up
this question, and I think thoroughly exhausted it. He showed exactly what might
and micht not be dome by that particular weapon. Captain Colomb will not be
sorry, if this is an omission, that I have pointed it out, and T am quite sure he would
be the last man to do injustice to Captain Grenfell, of whose labours I have reason
to know ho has a very high opinion.

Dealing with the questions raised in the paper, Iwould go on to the 9th paragraph,
in which the leeturer speaks of the series of ships, mentioning them by name, ordered
from 185Y to 1863, and says: “ We havconly very faintindications of an opinion in
“ fayour of end-on fire.” I concur with him in thinking that opinion in favour of
end-on fire since then has changed, and the reason I believe to be this: that at the
period which he mentions, 1859, naval Officers (not naval constructors, probably,
becaunse I am sure even at this moment there can be few more magnificent instances
of naval constrnction than the * Warrior” and “ Black Prince”), that naval Officers
wero certainly under the influence of traditional feeling. All our previous battles
had been fought with ships carrying long rows of guns on the broadside, and I do
not think we had yet begun to realize how changed the conditions of naval warfare
were, in sceing that ships retained their motive power probably throughout
an engagement. Some years ago a French Officer in the Recwe des Deuw
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Mondes pointed out the remarkable fact that although this retention of th,
motire power enabled the new ships to fight de poinfe or end-on, Wo were
still going on arming- ironclads on the broadside, making them very mucl
the same as the heavy frigates and line-of-battle ships of Nelson’s days. There
has been o change of-opinion in this direction, and the armament of the
newer ships gives n greater preponderance fo end-on fire, using the word in jtq
widest sense. I mean a capacity for firing towards the bow or stern.  Suppose foy
the sake of argument we admit it.was a mistake — which I am very far from
admitting. Supposc we say, looking at it in the present state of our knowledge, that
this taking of guns from the strict broadside position, and leaving them where they are,
more or less in the end-on position, was a mistake. I think that at the same time
the change that was made showed that the ships were being armed upon what at al}
events was something like a scientific principle, and we were not simply under the
influence of theold traditional habit of custom, and of the designs of former ships, I
hiad intended to have made some remarks upon the infinite varicty of positions and
circumstances of naval warfare, not only of naval warfare in general but even of
particular actions between single ships, actions in squadrons, and actions where there
might be o superiority of force on the ono side or the other. DBut that ground has
been altogether covered by Admiral Randolph, and as I should be quite unable to

ut forward any vicws on that point as well as he has done, I shall not attempt to

oso. With respeet to the war game on shore, I think I am right insaying a certain
element of chance is allowed to intervene. I have never scen one, I have only heard
it deseribed, but I think that dice are used and a certain value is given to particular
circumstances which may occur simply by throwing the dice. Ido not know whether
Captain Colomb thinks 1t nccessary to introduce anything of the sort at present.
Towards the end of his paper there is one paragraph which I think is very important
indeed ; it is a paragraph which says an immense deal, and says it because it does
not put it very directly. Ie says: “ The exact problem which I offer for investiga-
* tion to-day is, can tho ship X, by skill in maneuvring, employ half his gun-power
# gver an are extending three points before and . abaft his beam, with success against
# g ship whose skill in mancuvring is less important because there is no point un-
¢ covered by his gun-fire, and whose only disadvantage is that in the position in
¢ which X will aim at placing him he has only one-quarter of his full strength 2

Oﬂptaiﬁ ,?om:m: That is o mistake; it ought to be  three-eighths of his full
¢ strength. ‘

Captain Bemee: I would cnd the sentence at the comma before that “ no point
“ uncovered by his fire.” I do not think it would be possible in so many words to
say anything more strongly in favour of a ship armed as Y should be and more
strongly against a ship armed as X should be; I think of all the eriticisms that have
been passed upon the paper that Admiral Randolph read, nothing in my opinion
goes further to confirm the justico of the vicews that he expressed than is contained
in that paragraph which I have just read.

Captain Scorr, R.N.: The gradual development of bow and stern fire spoken
of by Captain Colomb is no doubt correct, but I think that from the very first
there has been a good deal of consideration given to the mode of arming ironclads.
The “Enterprise,” for instance, was armed for bow and stern fire, and the same
system was aimed gt throughout ; but the means of mounting the guns so as to turn
them round easily from port to port were then wanting, and a good deal of diffculty
was esperienced in supplying them. Asthese means became more and more perfeet,
the placing guns so as to be fought both upon the bow and upon the quarter, was
more and more carried out. Many people considered it was nof necessary to with-
draw guns from the broadside to put them eitlier at bow or stern, but that the guns
should do the double duty, and in that view they were no doubt fully borne out by
the results. There is no reason why these guns should not be turned by turntables,
so as to be quickly brought to either position and fired. I do not think that the
whole question ean be fully cmbraced in a war game, limiting the combat to single
ships ; for our ships would sometimes have to fight in squadrons, at others they
would have to advance up rivers, and likewise to cut out vessels. When acting in
squadrons they would often not be able to use their broadside fire, and in moving up
and down rivers they would frequently be unable to use broadside fire, Then thero
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;5 the question of the ship being aground nnd surrounded by gunboats. What
chance would she have'if she had merely broadside fire, especially if there were land
batteries as well as gunboats playing upon her ? What is required is to have each
war ship armed with light guns, to play upon gunbeats, and with heary guns to
gttack powerful batteries, &e. There is the furtlier point to be considered, which is,
that our merchant vessels are not nulikely to be armed eo as to play a prominent
sart in future warfave. A couple of such vessels would run an unarmoured ship
very hard if she had only broadside fire; they would not allow her to use that fire,
{or they would follow her up closely, just as Admiral Elliot has pointed out in the
case of a single combat ; he has, I think, exhausted the arguments on that point. MMy
own belief is, that our efforts should be directed to arranging all the heavy guns of a
ship to fire from ahead to astern, There isno difficulty in doing this, it is merely carry-
ing out a little further what has been already done in the case of the “ Audacious ™
class. The guns could be mounted within eircular projections,}! so as to fire from all
round the broadside to within 13° of the line of kecl. This wide range of 154° on
each broadside, with all the heavy guns on each side, is very important, for it leaves
only 52° out of 860° which are not covered by the full broadside fire. Then, again,
the ship is not always in smooth water, but you want, so far as you can, to keep
the ship sfeady when firing her broadside. 'The circular projections would not only
afford the power to do this, but you would be able (in consequence of the wide range
of fire), whether advancing or retreating, to fire the whole of your guns, with a very
slight alteration of course. Cuptain Colomb says he would yaw and fire his broadside ;
my experience has been that wlhen you port the helm over the ship will heel, and
you have wild firing, 2nd if you attempted to fire while the ship was swinging, accu-
racy was very difficult of attninment. What is wanted is that the heavy guns
should be able to command an are of fire from ahead to astern, and I believe that
future progress will be in the direction of placing light steelarmour outside the guns,
and giving the hip a steel deck, extending from the ram-bow to the stern, and throw-
ing away the rest of the usual defensive armour. I think, however, it is very
difficult to apportion the relative values of broadside and bow fire; both scem to
me so necessary that, like the arms and legs of the human body, you cannot dis-
sever one fronx the other withont materially injuring the whole fighting power of the
ship.

l%r. Scorr RussErL: One word only on o professional point, which must lead to a
little confusion as to the mode of carrying on this matter. Admiral Elliot said he
would like to take the armour away from the middle of the ship and place it on the
end of the ship if the guns were earried there. I want to rid your minds of the
supposition that the armour in the bow of the ship is of the least use to you in
giving the ship the strength necessary to make her a better ehip in the case of
ramming. I am .one of the few people who have laken the frouble to run"down
vessels, to sce whether my work would or would not stand, and I assure you all the
armour you have hitherto pit on a ship gives weakness in that case instead of
strength. You go bang at your ship, what do you find? You find the plates tilt
out in the most beantiful manner, and when you hit upon them at a plaee which
slightly dinges them in, the dinging in of the armour at that point tips it out at all
the other points, and the armour {umbles down. I want you not to take away o
single plate from the central battery of your ship, and stick it on the bow, in the
belief that your bow will be one bit the stronger for the purpose of ramming, I
want you to make your bow strong, but do not do it by armeur, do it by something
quite different. Iam an old advocate for end-on fire, and I vemain so 5 but now in
our large armour-clad war ships, I am an advoeate for broadside fire, becauser I am
satisficd that the end-on work is chiefly to be done by ramming, and that it is only
where the ram is uot used that your guns are wanted, and then you ought to have
them all on the broadside. )

Admiral SeLwrx: I think it would be a great pity if we could pot come to
some conclusion as to the method of following up the War Game which Captain
Colomb has so kindly devised for us. It seems to me there would not be any great
difficulty in making it a regular part of the performances in this theatre. Many of

1 See Vol. xx, No. lxxxvii, page 475.—R. A, E. 8.
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our cvenings are spent in much less interesting subjeets than this, which might b
uscfully studied by the seniors of the profession, if we cannot get the younger mey
amongst us, - We could easily form two parties, and obtain an umpire suflicient)
firm and well obeyed to solve tho little differences which would be sure to arisc of
judgment and the effects of certain circumstances. Of course this must be in 5
great measure for the judgment of the Counecil, but I think if a strong representaticn
is made from the mecting that such a thing is desirable, they will be able to afforq
the opportunity. . ,

Next I would point to the fact that, desirable as it is to conduct experiments like
the Russian experiments, it is mainly difficult in this country on the ground of
expense ; bub as soonas we get our motive power with a little less fuel, we shall
probably be able to get what we want. I hiope to be able to give you some informa.
tion on that very shortly, and to show that a vessel of 800 tons and 900 indicated
horse-power has been working steadily on less than one pound of coal per indicated
horse-power, in other words halving the ordinary expenditure. It is not a simple
experiment, but it is a definite fact.

With regard to the types of ships which have been indicated, I am one of those
who would be very reluctant indeed to sce types adopted. I say you may much
more usefully prepare your minds for great advances in directions not now appre-
cviated or known, and it would be a great error to sct down here any type of broad-
side or end-on fire ship as the most desirable. I believe when we play our war
game the profession will learn very much more from finding out * how not to do it ”
than from finding out “how to do it,” because if there was or could be a perfectly
plain system of fighting an action at sea, that system would be sure to be avoided,
but we may learn how not to fight.

With regard to the question of protection of armour, to which Ar. Scott Russell
lins adverted, I think we may say even a little more. That armour has never been
carricd to the kecl, and shot coming from a distance which happened to strike the
bow would go out through the keel, and no existing armour would be any great
protection. You may protect the gun, but if you do not protect the ship and the
engines it"is very little use protecting the guns and men. The ram attack is a
question of speed and lasting spced. That is the whole question. You may
have the most splendid seamen in the world, the most splendid artillerist or
manceasrer, but if he has o ship two knots inferior to his enemy in speed he cannot
win. It is the old story over again. Speed, lasting speed, is the main function
which settles all the conditions of a naval combat ; and I do not anticipate, if wo
ever have to fight with ironelads meeting each other at ses, that we sﬁall know
exactly what ironclad it is that we meet, so that we shall be able to say, *that
“ vessel has 0o much armour, so many guns, so much everything.” e shall very
rarely be able to do it. We may meet quite o new ship, of which the conditions
are not known. I quite acknowledgo it s absolutely necessary in o War Game to
lay down certain conditions, but I think those conditions should be one ship against
the other costing about as much, but do not confine them in speed or other par-
ticulars. Say “I will take such a type of ship as my ship, you choose another.”
Fight the two, and see what they will do, our object not being so much to show
superiority of one manaurrer over the other as to show what can be done with each
class of ship. In that way we should learn very much, quite equally whether you
gave a pawn fo your adversary or even a castle, or whether he takes one from you.

Admiral Raxporen : The lecturer says, ¢ Two elements clearly govern the pro-
¢ bable value of shot fired, the distance of the target, and the angle at which the
“ shot would strike. A third element comes in for ships in the size of the targets
“ verticul ond horizontal, which vary according to the angles the path of the shot
“ makes with the line of keel.”” I wish to inquire whether Captain Colomb means
to ignore any difference as to what part of a ship is struck by the shot—swhether all
parts are considered equally vulnerable, that is, whether a shot striking, say at the
waste water pipe, or entering a port, or at the water edge hetween wind and water,
is estimated at the same value as a shot striking the most invulnerable part of the
ship? In other words, whether the comparative value of the side-and end-on hits
is to be estimated only by the angle of incidence ? :

Captain J. C. R. Coroxe: That question as to the relative value of speed is a
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very important one. It appears to me the war game may throw & good deal of light
upon it. My only objcct- in rising is to say I think it is very desirable to try ome
thing at o time. The main principle it appears to me fo be discussed this afternoon
is the relative importance of broadside to end-on fire. Of course I cannot pretend
to a technical knowledge of this subject, but as one taking considerable interest in it
1 think & great deal of confusion and misconception has arisen from trying to scttle
too many things at once.

Captain P M. Coroyp, in reply, eaid: I think the discussion has shown very
clearly—as my brother has expressed jt—that the chief diffieulty in discussing these
questions is to avoid frying to do too many things at once. We try, in point of
fact, to run before we are in a eondition to walk, and the consequence s, we sore-
times leave discussions in this theatre with our ideas very nearly as unsettled as they
were before we entered it, if not still more 0.

Admiral Randolph thought I was not quite fair to him in saying that his only
endeavour was to force his adversary to oceupy the stern position. l\fy reference is
to the first diagram in his paper (3, where he assumes—and it is the only disgram
he shows where the positions last relatively for any time—that A will. be able to
kecp B on his quarter for eight to ten minutes. Then as to the chanco of the
¢ Alexandra” being rammed, I should explain to the Admiral and to the mceet-
ing, and I have stated it in an carly paragraph of the ipnp«:r, that I was not really
replying to Admiral Randolph ; I was taking a gencral view of the question as it
appears to me, and as it was applied to our present ships, and that I have not
zssumed in the paper that the ships always had equal speed. I have throughout
assumed that it was possible for them to have different speeds, and I have used the
effeets of those differences of speed in the ease of the *“ Alexandra,” the * Nelson,”
« Northampton,” and o on. The Admiral thought I was also hard on him in saying
lie had made no attempt to force his enemy on his bow. OF course it is difficult to
prove a negative, but I do not find in the paper any such attempt on the Admiral’s
PMtl; and 1 conceived that ke found a diffieulty in forcing the enemy to remasin on
his bow,

With regard to my cxpression that the bow guns were really weak rivals to the
ram, I think the expression is legitimate, and means a good deal. You are setting
up your gun weapon side by side with your stem weapon; that is to say, you are
setting up two weapons, one against thoe other, when, if your ram succeeds, it is
perfectly certain your gun is neither here nor there. And I am quite sure of this
one point, that when you are delivering your ram blow you will allow nothing in the
shape of gun-fire to distract your attention from that; and you will distinctly
forbid the fire of the bow guns in ecase the smoke should interfere with you just at
the last minute.

Admiral Randolph said it was not fair to pit a “Bellerophon” against o “ Nelson”
or “ Northampton,” speaking as though the “ Nelson” and ““ Northampton” were
not armoured ships., They are armoured ships : they have an armoured deck under
water, armour at the water-line, and srmour nt both ends of the battery. The
broadside guns slone are not protected ; everything clseis. To say it is not fair to
pit the “Bellerophon ** against the ¢ Nelson” I think is incorrect. You must take
ships, to compare them, of something nearly the same cost, and something nearly
the same displacement. Now the “ Nelson” cost 333,000L, and the * Bellerophon™
342,000/, only 9,0C0L difference. The “Nelson’s” displacement is 7,323, and the
“ Bellerophon’s’” 7,651. I do not think you could have got, thronghout the whole
Narvy, two ships morc nearly equal to compare one with the other, except in the
differences of arrangement of armour and armament.

Admiral Randolph and several other speakers advocated, as far as I'understood
them, the continued variation of our ships, beeause we could not quite see how they
were likely o be employed. A letter appeared in tho Times tho other day from the
Chief Constructor of the Italian Navy, in which he tock a very different view. He
said, “ We first of all determine how wo are going ta omploy these ships before we
“ design them ;” and he says, “ We built the * Duilio,’ ¢ Dandolo,’ and ¢ Italia,” with
“ a distinet tactical object.” My whole argument is that tho Italian method so far
is right, and that if we were to build and arm our shins withont any definite ideas
at all, we should be wrong.
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Admiral Randolph also said he thought it was not possible to carry the heaviest
guns on the broadside, though you may carry them fore and aft. I cannot of course
answer as to that. As far as we have gone, the weights we have carried on the broag.
side have been earried sucecssfully, and I do not know how much furtlier we shaj|
go. But I most cordially concur with the Admiral when he says after 21l the great
question is the best handling of the ships. It is the whole question, it secws to me,
and I take leave to say that I think 1 have been somewhat misunderstood if it i,
alleged I have put forward anything in my paper which would repel that idea. On
the contrary, in the last paragraph I have put it most distinetly. 1 have said it does
appear to me that a ship which puts her guns in a particular place, with a particular
view, may, by the good handling of that ship, be in a better position than another
ghip which has put her guns all round so as to avoid practically the necessity of
muancuvring. The contrary is more like Captain Scott’s view, placing guns go as to
cover the entire horizon simultaneously, and forgetting that the movement of the
ship will give the real arc of trainiog! To keep all your guns to bear on definite
objects scems to me a stronger position to take up than to place your guns so that
whatever happens you may be able to fire some of them.

Admiral Randolph criticised my method of valuing shot, but I think he eould not
have quite earried my table with him. If you look at the table, there is an en.
deavour fo do exactly what he suggests. You can only do it very roughly, but
there is the attempt to do the thing. You sce, when you fire a shot at your X 300
yards off, and the path of the shot is at right angles to the line of keel, I must call
that the best shot you can fire at her; if you ean penetrate at 300 yards you would
certainly penctrate within 300, and if you fire straight at her, broadside-on, within
800 yards, you must make a very bad shot if you do not hit her. But when you
fired at the same shipin the line of keel you would first of all have a smaller vertical
target to fire at, and your shot would be liable to be turned by the light iron-work
ahead or astern of the battery. Therefore, I take 10 per cent. off the value of that
shot. Now we are still at the 300 yards range, and shot fired at s point (say) before
or abaft the beam, certainly lose something by reason of not impinging exactly
normal to the armour-plates. T take off 10 points for that, and in the same way I
take 10 off for the shot fired at a point from the line of keel. Then I supposea shot
fired at four points to the line of keel would strike cither the broadside, or transverse
bulkhead, at an angle of four points, losing eo much of its value as a penetrating shot
because of the angle. So that we reduce the value of these shot to half the full
number. Then if we go on inercasing the distance, still firing at right angles to the
kecl, the value of the shot would go on deercasing as the square of the distance—
continually decreasing, first, because of the difficulty of hitting, sccondly, because of
the smaller chance of penetration according to the distance.

Captain Long mentioned Admiral Bourgois, and Admiral Elliot said there was
only one thing to be done, that was to run end-on. I do not quite gather that
Admiral Bourgois would run stern to stern if he could do it in any other way.
But the point is thiss Admiral Elliot says I will have the stronger bow,” and I
Eresumc Admiral Bourgois would make the same demand, to run stern-on he must

ave the stronger bow, But how are youn going to secure the stronger bow ? You
are asking for an impossibility. The two ships can go on strengthening the bow till
they come to the limit of strength, and then they are equal. Then, to be reasonable,
you must make a stem to stem cncounter a drawn game, and I am quite satisfied
nobody in real action will make a stem to stem encounter if he can avoid it; he will
very often come close to it and avoid it just at the last minute. I think Sir Spencer
Robinson really sufficiently answered Admiral Elliot. The diffieulty in working
the war game is to work it under distinct conditions, and under cirenmstances when
we shall all be in agreement as to what is a loss and what is a gain. If you vary the
armour and the guns in the ships, immediately you come to questions that are as yet
insoluble, you get no further after the whole of your battles. But if, on the con-
trary, you take two definite ships and work them on paper in his way, your ideas
will be wonderfully changed and very much enlarged and opened —very much more
80 than people are apt to think at least—becanse there is between those ships, as we

¥ See the rise of this idea in * Our Ironclad Ships,” page 235.—P. I, C.
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may fight them hercafter, the single difference of placing the guns. If everything is
the same, except at this or that point, you will come to something like a conclusion
as to which is the best way of placing the guns under those conditions. Then you
may say, “ Now we have got that, we will introduce another condition; we will in-
« creasc the speed of one ship.’ We shall then come to know the relative value of
proadsides and end-on when speeds are unequal, and &0 we shall go on till we get
definite conclusions on that head also.

Admiral Elliot also argued against my view, that if guns were taken away from
the broadside at all, they ought rather to strengthen the stern than the bow, and he
used this singular expression : “ If once I got on his quarter that ship is mine,” mean.
ing if he had superior speed. But that is what I have been saying all along,
Admiral Elliof was rather fighting the war game withont the necessary materials,
We must pin ourselves down to very distinct and aceurate conditions, or we get off
the line of rail on which we ought to pursue our argument.

I am sure I have to thank all the speakers for the exceedingly complimentary way
in which they have spoken of my small labours. This question of the war game is
one which has long been in my mind ; but the actual work I have had in devising
this particular war game has really been very small. It so happened that my mind
was prepared for it as soon as T got the “ Thunderer’s” experiments, and it became
a very easy matter to turn those experiments to account in a form which no doubt
will be improved upon, but under which, I cannot help thinking, there will be found
some real stuffl

Captain Bridge did me only justice in thinking that T never would have lightly
omitted to mention Captain Grenfell’s splendid clucidation of the value of the
Harvey torpedo, which I may perhaps be pardoned for saying I think Lilled that
torpedo. I have in other places and at other times done the fullest justice to
Captain Grenfell, but as I have said, that was a single point. Admiral Randolph
has taken the whole question, he has taken two ships and fought them out, which
nobody else has cver done. The only person I know of who has at all approached
him is Captain Noel, in the essay which won the prize in the Jusior Professional
Association at Portsmouth. Ile took two flects and led them up to one another
and partially fought them, but he did not carry it through. Admiral Randolph has
earried the thing right through, and has taken every possible sort of position in
which a duel can be fought, and has thoroughly attacked that distinctive tactical
problem. I do not think anybody else has done that before. Captain Bridge spoke
of the change of opinion as to the end-on fire being due to the changed conditions
which are chiefly influenced by the speed, but I think this is exactly the question
we want to argue. Is it true that this power of kecping your specd should make
you draw away your guns from the broadside, and put them on end-on, and especially
at the bow? I fail to have heard any definite reasoning on the subject, and I do
not think definite reasoning is to be got at except by experiment on paper, such as
we propose here, and afterwards by experiment at sea.

Captain Bridge also spoke of the necessity of allowing for the chapter of accidents
in the naval war game. I think I have considered that subject thoroughly. You
have to recollect that the war game amongst military men is not to establish facts;
it is to cultivate skill. Your facts are known; you know exactly what is the right
thing and what is the wrong thing to do on shore amongst troops, because you have all
the experiments of war before you. Under the present conditions, we in the Navy
have uo facts whatever to go upon, and our war game, for many ycars to come,
until—as I hope we never shall—we have the opportunity of carrying out in fact on
the ocean, it can only show us not individual skill, but the method in which we are
to arm our ships and use them afterwards.

Captain Scott spoke of the © Enterprise” as to “end-on™ fire. It was simply
that the guns shifted; there was no actual withdrawal. He also appears to omit
the fact that the movement of the ship itself will always give ares of training, and
that if you have a skilfully-handled ship you will get your arcs of training by the
movements of that ship, and the necessity of providing for ares of training appears
to me to be going into the background, and not forward. .

Then a3 to yawing, I must express a somewhat definite opinion. Blany years ago,
when I wos in command of o small vessel, I used to practise it continually. I had
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very few guns in the ship; they were heavy, and I felt if I were called into action
the chances were I should either be the following ship or flying, because there were
other ships of my size with more numerous guns on the broadside. T used to make
very fair practice indeed with continually yawing, firing broadsides, and T think at
any reasonable distance firing broadsides by word of mouth or eleetricity you will
make very fair practice indeed.

I sometimes disagree with Admiral Selwyn, and I am exceedingly glad to be in
agreement with him now. I think he put the ease quite properly when he said the
way lo argue these questions is by means of the war game. I think, however, that
too much stress has been laid upon the necessity for an unpire, for it scems to be
considered that the umpire will have a great deal of work. So far as my short ex.
perienee of it goes, there is very little for the umpire to do. Mis only work is when
you have misscd your aim by a yard or two ramming; up to that moment the um-
pire has practically nothing to do. When the game is published you will sce what
use there is for the umpire to decide before the game begins, beeause practically the
umpire must represent the chapter of accidents that Captain Bridge spoke about.
He will deerce the number of minutes the fight is to last, and he will stop you at
that time, ns you would be stopped in actual war by the presence of a superior
force ; by driving your encemy into shallow water; by neutral waters, and so on, and
he will also, when he thinks proper, pop & shoal down elose to you when he wants to
vary the game. But as to actually deciding, I think we shall find the points are
generally so clear that the umpire will have little more to say than ina game of
chess.

Admiral Selwyn scemed to say that encmics would not fight on an equality. I
think that is cxactly the ultimateresult of all tacties. Yousaw that in the establish.
ment of a line-of-battle. They fought on an equality from the time the line-of-battle
was adopted by the Duich till.Nelson showed them a better way. Nobody had
thought of anything beyond it. And that will be the case, I take It, in naval war,
that when each side has got that which is really best—not best in his opinion, but
really best—in both nations then you will ficht on an equality. But I think the
tactician’s aim is fo make sure that he is not fighting on an inequality ; that is what
he has to look for. There is one other point I wish to correct. I think when we
come fo examine by.mcans of these scales, we shall see that speed itself will not give
you the power of ramming. When two ships are approaching end-on elose to one
another, the man who keeps his nerve and his wits, and understands thoroughly
what he is about, and has the best steering apparatus, will know perfectly well that
the stem of theother ship will never touch him. The least touch of the helm when
the ships arc nearly end-on to one another will make them certainly pass broadside
to broadside, rub, and so on. To effectually ram you must have, as well as speed,
the superior turning power. If you have not the superior turning power it will be
very dliéfxcult indeed, first of all, to ram, and, sccondly, to avoid being rammed

ourself,

v The Cmatrmav: T should like to ask Captain Colomb whether he has any
objection (in his preference for the broadside arrangement of armament) to allow
the bow gun on each side to be trained right forward if the Construction Department
makes no objection to it. I know it is possible for him to say “I have made up my
‘ mind that that is the proper way to place my guns, viz., for broadside firing oLy,
““ and I will not accept the power to fire the two foremost guns right forwards, and
“the two sternmost guns.right aft,as I think it would be a temptation to the
¢ Officers in command to begin their action at long ranges when they are running
* towards the enemy, and therefore I would block up that port if it was made for
“me.” I should like to ask that question.

Captain Coromn: I am most anxious for bow fire if I get it without too great a
sacrifice. If you show me a method by which you give me the power of firing m
broadside gun as a bow gun or a broadside, I have no objeetion to the ¢ Hercules
sistem at all except the second port, and really I should not care very much about
that.

The CrammAN : T am very glad tolearn that Captain Colomb has no objection to
twoof his guns being able to be pointed right forwarg and two right aft, and he would
of course leave it to the discretion of the Captain who is going to engage the enemy
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as to whether he opens fire from that gun rained right ahead or on the bow or keeps
it trained on the broadside. Thercfore in point of fact ho has no objection to his

uns being placed on that principle, provided always that these ahead guns can be
fired on the broadside : that scems to me the desideratum.  All guns to be able to
be fired nn the broadside, and two of them’ arc to be fired ahead and two astern,
a combination of broadside and right ahead.

Allusion has been made to the Russian experiments. I had the opportunity of
seeing what was done at St. Petersburgh, and I must express my regret that our
Admiralty, for some reason or the other, do not direct the Commanders-in-Chief on
foreign stations to set their young Officers to try experiments in ramming with their
launches, protected as they are always in Russia by fascines, o as to exercise them
jn this matter. If wo aro to have Captain Colomb's war game it will be very
instructive to all of us, old and young. Ihope their Lordships may in some way
or other do as the French Admiralty do, that is, encourage young Officers at the
home ports and on foreign stations to practise this game, which may be divided
into () games of skill where the ships are alike ; (2) games to test merits of arrange-
ments of armament, one person fighting both ships; and (3) mixcd games in which
skill and merits of armament are both tested. In France young Oficers are almost
forced to attend on certain evenings at lecture rooms specially provided in each
Dockyard to discuss important questions of naval tactics. Captain Colomb’s game
will be introduced immediately. VWhen I was at Brest T asked what the discussion
for the night was, and was told that it was what Villeneuve ought to have done at
Trafalgar instead of what he did do, and that on the previous day the subject was
what ought to have been done by Admiral Brueys when Nelson attacked at the Nile
and destroyed the French Fleet, and could anything have been done to prevent or
diminish Nelson’s succeas. Young Officers who joined in such discussions and war
games were likely to form much Better tacticians hercafter than those who did not,
and they should be encouraged. Secondly, I never could understand why we
do not hear the results of the important experiments going on constantly in our large
squadrons, the Channel Fleet and the Mediterranecan Fleet, in the matter of evolutions.
‘We have had I do not know how many squadrons of evolution during the Jast ten
years. Admiral Randolph commanded one of them, and was second in command of
another. I have no doubt his mind and his memorandum books are full of impor-
tant information which he.collected. The drawers of some rooms at the Admiralty
are full of reports from our best Officers on such subjects as * groups,” how best to
handle them in action. I have no doubt that Admirals Iornby, Beanchamp,
Seymour, Commerell, and numerous others have arrived at conclusions haring the
force of axioms. Those Officers who have not had the good fortune to belong to theso
squadrons know ahsolutely nothing about what has been done, what conclusions
hare been arrived at. There aro Officers on shore on half-pay who would be
delighted to be allowed to witness these evolutions in a vessel attached to the flect
for the purpose, and I think they ought to be encouraged to do so, for by that means
and by that alone’can they obtain that amount of knowledge which is so absolutely
necessary and would be so much prized. I am not speaking for my own adrantage,
my naval career is well nigh ended. T speakin theinterest of the country and of the
junior Flag Officers and senior Captains,

T have now to thank Captain Colomb on your behalf for his most interesting paper,
and to assurc him that the Council of this Institution will be asked to facilitate in
every way the carrying out of the naval war game in this theatre,





