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LECTURE. 

Friday, April 2-5, 1879. 

ADNIKAL A. P. RYDER in the Cl~air. 

BROADSTDE FIRE, AND A XAVAL WAR GBXE. 

By Captain P. H. COLOUD, R.N. 

1. To Admiral Randolph belongs thc honoui; which, so far as I 
know, will. be unchallcaged, of being tlic only nian in Enrope who 
1 1 s  distinctly faced a tactical problcm in nayal warfarc. No cIou1bt 
there arc otlicrs, cspccinlly on the Continent, who have incidcutally 
met a n d  discnsscd wrions questions mliich prcscnt thcmselr-cs thc 
moment we leave tho well-trodden path of vague gcneiditics, nut1 
comc to particular and defiiiito facts. But it is to be observed of 
tliesc authors-of whom ildmiral Uonrgois, of the French Nay*, is an 
example-that flicir treatment of different points is only incidental 
and partial. If they treat of tho gun as n xeapon they will tako up 
its accuracy, its pcnetmting cffect, and pcrlinps its arc of training. If 
they tnkc up the yam, they will show how it is govcrncd by the cur-ms 
described in turning. If they take tlic torpedo, they will spcak of it 
almost as if tlierc was no othcr witpon at-nilable, and certainly as if 
tlic enemy mm passive. But Admiral Randolph has taken up all these 
points. Ho has assumed an mtiro cncmy rcplying to the attack to 
the best of his nbility, and he has ondenvourcd to comc to sonic 
relnfice conclusions on n sin@ point-tho 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 110 
h finally disposed of the question. On thc contrary, I feel confident 
that his wish in reading liis pnpcrs mas to stir us all lip to furtlicr and 
closer irivestigation by tho nsc of tho methods hc has put into our 
hands. 

They arc, first, the placing togctlier 
and considering the relatire tactical effects of t h e  and space. Time, 
8s it effccts thc co-F-cring of distances, either on a straight course, or in 
turning through givcn anglcs, and ns it determincs the rapidity of firc. 
Spacc, as it gorwns tho approach OF withdrawal of enemies' ships ; as 
it bounch the possibility of ramming ; as it interferes with thc arc of 

3. What arc those methods ? 
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50s BROLIDSIJ)JI: FIRE, Al\?, A\ ~ J \ ~ L \ L  1l”IR Gx\lIJ?. 

training of the guns, and the hits and penetration of the projectiles. 
Time ancl space togethci; sometimes in  concert, sometimes in opposi. 
tion, as they affect morcmcnt and gun-fire ; natumlly also torpedo fire, 
if \ye J\Terc yet in a condition to take UP that subject. 

4. using Admiral Randolph’s methods, and aelinowledging re? 
frilly my obligations to him and to them, I propose to make one small 
advance in tlieir application, and to see whether we sliall bc 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 TAVO ships which played tho part of examples. I pro- 
pose now to substitute for these assumptions nearly the accurate 
~-esults of n n  experiment. I n  the Tear 1877, the turning powers of 
E e r  Majcsty’s ship “ Thunderer ” were very carefdly ascertained, 
and mapped out for several different speeds. There are niceties in 
tlie results which must hereafter como into play, but we arc hardly 
readFfor them yet. But in  taking the broad rcsults for two dif- 
ferent speeds, and using tlicm as Admiral Randolph used the assumed 
rewlts, we are evidently on ground which is just the surer by as 
much as tlic data are nearer the truth. I n  any conclusions wc may 
arrive at today, we may assure ourselves that in so far as they depend 
on turning powm at speed, they mill be Tery nearly trae for two 
,=tiips similar to the “Thunderer” in  smooth water. You will 
obscrye, therefore, that w11iIc we sliall still, and necessarily, be deal. 
ing largdy with assumptions which mny ho eliallenged as on13 
remotcly approaching the truth, we shall be resting a good deal on 
what cnnnot be challenged, except within very narrow limits. We 
shall get, I think, another illustration of an nxiom on which I 
hare for many years insisted, namely, that the differences of opinion 
which exist amongst us on the rights and wrongs of nam1 tactics, are 
rcrno-cable in peace time by study and experiment. I n  fact ewrjthing 
which is going on in the naval T o d d  convinces me more and more of 
tlic growth of mechanism-if I may use the expression-in future 
sea-fights. We seem to be losing eveT day some page in that large 
chapter of accidents which made past sea-fights so romantic e-ien in 
the dry pngcs of James. By consequence, we are appronehiog every 
dzy towards n system Tvlien the certainties are calculated beforehand, 
and when a ship or n fleet may mcclianically and scientifically win, 
or be beaten, without touching, eseept in the persons of one or  tvio 
leaders, on that splendid heritage of personal heroism which our 
n a d  forefathers bequcatlied to us. It does not require any wide 
stretch of n humorous imagination to think, in theso days of rams 
and torpedoes, of Officers and ships’ companies in cork jackets standing 
by to swim for i t  as the fiects approacli, but doing nothing else. For 
as, if you propose to sink the ship, the mcn in her arc neither here 
nor there, you may come to an agreement to give up the destikction 
of life which would be the cliicf result of a “ brutal ’’ artillery fire, and 
simply plax the game of ship-sinking until either side lins had 
enough of it. Of COUI’SC, in  such coming times, we should hnve a 
propcrly organized ‘‘ Blue-cross ” society, whose business it would be 
to pick up the cork jackets which, with those in them, would be the 
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BROADSIDE FIRE, AXD A NAVAL K.iR GAIIE. 509 

ol~ly d h i s  of tho fight. But this is b~ tho way, and for our posterity 
to consider. 

6. If I may venture to offer a criticism on Admiral Randolph’s’fint 
pqm, I may pcrhaps bo nllowcd to say that I think he pushed his 
lnethod too far 011 that occasion, and hoped to gct moro from it than  
it was quito capable of yiclding in its then condition. Although w~ 
may, b s  tho use of the Admiral’s great powers, bring about D con- 
Sclisus of opinion on such 5 subject as tho relati!-c ~ d u c s  of broad- 
sidc or end-on fire, I think mo should be continn:illy rcminding on0 
another that this is not our object. It is quitc possible that vrc may 
~11-inclnding tho vcry ablest-think wrongly on such a qucstion, 
and our object is to get a t  tho actual facts quitc npnr t  from any 
opinions that wc may hold. Thc effect on my mind on first readillg 
the Admiral’s papcr ~ r a s ,  that in  supporting broadside fire as I had 
done, 1 had gono beyond the facts, and could not offer a suliicicnt 
dcfenco to thc Adniirnl’s end-on attack. But \\-lien I began to a n a l p  
more closely, I could not liclp feeling that much of his apparelit 
superiority was due to a skilful usc of elements in tIic ‘combat whicll 
lie disalloired to his opponont. Hc appeared, for instance, to pormit 
himsclf a command of rcgulation of speed, which his opponent did not 
exercise; and in tlic C ~ S C  of tho ram, he p1-0 himsclf a superiority 
which does not appear to me to bc inherent in that weapon. Ifany 
years ago I endeavoured to show in this thcatrc tliat tlic difference 
bctween ramming and being rammed N ~ S  exceedingly fine, and was in 
fact a question of very fcw seconds in  tinic, and very fcw ymds in 
y m e .  I vcntnro to think that this point \rns not nltogctlicr as prc- 
sent to tho Admiral’s mind, throughout his hypothetical combat, as it 
is to my own, I found in s h o r t - o r  perhaps I should say I thought I 
found- that all tho results arrived a t  by tho Admiral imro.not sup. 
ported by a still closer investigation, and a still more rigid adheronce 
to asccrtnincd facts. 

7. As T am not hero making n rcply to the gnlJnnt Admiral, but 
rcally following ont tho methods he has proposed to somc of tlicir 
concInsions, I shall not now follow him further, but will mcrcly note 
that if the discussion takcs thc peculiar form wliicli I shall linrc tlic 
honour of suggcsting, thc points to which I liavc adrcrted will 
naturally work tliemsclrcs to tlic front. 

8. I tliink tho problem before uq at the prescnt epoch of n a d  
progress i n s  correctlr statcd by the gallant Officer in his title, and I 
may perhaps bc allomcd to say that, in tho disctission which followed, 
there was a difficulty in dealing precisely with that problcm, and no 
othcr. The question is, tho relative importnncc of broadside as com- 
prcd  with end-on fire. EveTom would perhaps ngrco with Admiral 
Phillimorc’s dictum that no onc in those days woulcl attempt to arm II 
Ship withput providing soiiio end-on firc. But this bchg so, the real 
question is ‘‘ how much end-on fire, seeing that in most cases sou 
“ tako it nmay from the brondsidc fire ? ” The gallnnt lecturer took a 
typical ship rjf 12 guus, and gmc it as tlie result of his investigations 
that onc-third of theso guns may bc advant:i~cously tzkcn anxy from 
tho broadside in order to fire riglit ahead arid right astern. But wc 
FOL. XSIII. 2 31 
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BROADSIDE FIRE,. bhm A XAVAL WAR GAJIE, 

things bcforc the Admiral read his first paper here. 

511 
tllc end-on firc. P e t  I belicrc it must bc statcd that tlrere \rci*e no 

We have 
the statcments of opinion-vague m d  general-on record, and we 
1,arc the effects of the opinion in the ships I haw named, but q-0 
have in support of these tremcndous results, only tho Admiral’s paper 
in the form of argument, and nothing that I know of in  the form of 
eqcrirnent. 

13. n u t  Admiral Randolplr’s nrgumcnt onlygocs, aftcr all, as far as 
to say that the rclativc importance of broadsidc and cnd-on fire is as 
3 to 1; wc ham not had his vicm on tho question nhcthcr he mould sink 
tllc level of the broadside beIom the Ievcl of thc end-on firc as in the 
11 Alesandra ” or but on an equnlity with it as in the i r  Iuflcsible.” 
SO we see that if even \TC admitted cvery word of Admiral Randolph’s 
alledioils and accepted his arguments in  full, wc ehould still bc 
lag&g bchind tho isctual facts which arc bcforc us, solid and un. 
-+ding in the ships I hnvc named. 

14. I am only too well aware that tlic language I am using ivil1 be 
construed into an attack an our naval policy so far as cotistructioii 
goes. If I ain attacking anything-which I take leave to doubt-I 
am attacking the active service of thc Navy, not excluding m p l f  
m humble membcr of it. It is from us that the ideas have come, t!le 
embodiment is no doubt independent of our control, but I fancy few 
will bc prnparcd to coniplnin of the.armamcnt of the ships I have 
namcd who take kindly to the estimate of, tho rclatim importance of 
end-on firc embodied in them.. Duton theokher Band, I am very tvcll 
cominced o€ this, that if, in the immediate fntarc, actual war should 
teach ns that thc relative valuc of the en&-oa fire is much less than it is 
credited wit11 being in the most recent sliips, neithcr we nor the countrj- 
m-ill sparc the constructors who designed them, and they unfortunately 
will have little or no proof that they only did as naval opinion com- 
manded thcrn. 

15. Thus, in brief, me see that n vast change in tho method of arming 
our ships has come about in silcnt steps, and we are assumed to havo 
comc to very distinct decisions, when in rcality-dwap cscepting 
Admiral Randolph-wc have only suffered an opinion to grow: and 
have passed it on, without any serious examination. 

16. Let us take n concise surrcy of somc of tho broader considcra- 
tions affecting this question, In such n, ship as the “Alexandm,” 
your endeavour must be to kecp J-OUF encmy somewhere before the 
bcam, n-hcre yon can get your 25-ton gun to bear with four 184011 
guns. I n  such a position only one 18-ton gun wit1 be out of nctiou. 
Your enemy, on the other hand, mill endeavour to keep a little abaft 
your beam if he is a simple broadsidc ship, because thcn the \vhole of 
his power will be opposed to less than two-thirds of thc ‘‘ Alcsandm’s.” 
What meam has thc “dlcxandra ” for keeping her encmy before tIic 
beam, when thc encmy is determined to remain abaft thc beam ? If 
the “Alexandra” has the greater spccd, and uscs it, she mill but 
facilitate tho wish of her enemy. If, on the contrav, she either has 
less speed, or uses less spccd, her encmy can nt oncc meet hcr by 
using still less. It is true that if thc “ A l c ~ a n d r a ’ ~  can so arrange 

2 M 2  
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512 BROmSIDE FIRE, ASD A XATAL WAR G X I E .  

matters as to get astern or on tho qnartcr of hcr adversary at 
small distance, tho adversary must keep her speed if she has it, other. 
wise will be ultimately and easily rammed in  the stem, being tllc 
most tender point. Thc adversary mill also, in such a caw, find n great 
difficulty in getting ont of that tow-position once shc is in it, unIess 
s1lc has tho superior speed. nut this is only when thc distancc apart 
is I f  she is not a t  tho momcnt afraid of tlic ram shc can easily 

Thns i r e  
p ? ~  that thc position of an enemy subject to thc most cffcctirc fire of 
t110 $ 6  Alexandra,” must cithc-r bc t e m p o r q ,  or elsc tho guri-pon*cr 
\rliich tho ” Alcsandm ’! has been solicitous to employ, fades in value 
and convcnicnco bcforc lier ram-powcr. If yon haw your enemy’s 
stern or quarter ahead of you, and hsrc the capacity to run into it, 
snrclx yon will do so, and let your guns takc their l o m r  placc ? If, 
on tlic other hand, your speed is such that you cannot ram her, it i s  
very certain that she mill not stay thcrc on either bow i f  she cannot 
niakc an effectirc reply from that position. But now takc tho con- 
verso case, where the adversary haring got n position a couple of points 
abaft the “bl~xaudra’s’~ beam, and finding her admutnge from more 
tlian one-third of tho  “Alcsnndra’s ” gun-power bciug out of action, 
proposes to stay therc and make use of her advantage, how is the 
‘I Alexandra ” to shako licr off? She dare not reduce speed, for that 
wilI bring her tlie ndrcrsary’s ram ; she dare not attempt to bring her 
guns out of action to bear; that also 1141 lay her open to tlio ram. 
She may turn away from her adversary, but it is risky if thc distancc is 
small, and if not, her adversary will simply placc herself on tlie oppo- 
site quarter and go on again. 

Inffcxiblc,” as she is, opposed 
to another with her tnrrets in thc middlc linc of the ship. Tho weak 
points in the “Infl&blc” are four points before the port beam, and 
f m r  points abaft tlic starboard beam. If the adversary can lie on 
either of thoso points shc wi11 have just double the powx of tlic 

Inflexible,” and shc will undoubtedly choosc tho fitarboard qnnrter for 
the rcasons all-cady given. The “Inflexiblc” in this case has an ad- 
rantagc orer tho “ Alexandra,” inasmuch as both her qnartcrs are not 
equally ~ r e a l i  : if she can only bring her opponciit on hcr port quarter, 
the latter will lose her aclvantagr. Under tlicsc conditions, it is quite 
certain that tlic ndrcrsarj- wonld not remain on the port quarter, and 
i f  she w e n  unable to regain her true position on thc starboard quarter 
wc should either find her fighting it out on an equality on tho port 
quarter, o r  yawing across and across the stcrn of tho ‘‘ Inflexiblo” 
so as to bring her after turret info play. If the “ dlcxandra’s ” bat- 
tery were tnrncd end for end, so that her strength lay abaft her beam, 
nnd lier mealiness before it, the admrsary’s nominal tactics would bc 
to lic beforc the beam on citlicr sidc; but this is cleaply n position she 
could only mairitaiu by faTour. If tho “ Alcsandrn ” had tlic superior 
speed shr!would drive her adversary off with her ram. If slic had tlic 
inferior speed, she would bring him abaft her beam and subject him to 
her heaviest fire at lier discretion. 

15. If the “Alesandra” met a ship wliosc strength lay in stcrn and 

a t  Oncc alter licr relative position to thc “ Alexandra.” 

17. Now consider n Iikc casc with an 
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BROADSIDE FIRE, AYD A SAYAL EAR GASIE. 513 

q u & x  firc, just as the “ Alcsandrds ” lies in borr firc, then tho cndca- 
rOUr of each would supplement that of the othcr. Tho “ Alexaudr,z 9) 

Tyould desirc to keep hcr cncmy on tho bow, and subject to her 
Ilcnviest fim, wMlc tho cnemy would cqnally desirc to keop the 
~‘l~lcxandra” on her quarter, and sul’jcct to fier hcaviest fire. 
Bat 1 do not think any nard Officcr a t  present knows how thc 
‘6 Alcxandra ” can subject another ship to her h c a ~ e s t  firc if tho other 
ship does not desire it. Certainly no one has yet shomn how it is to 
be done. Even Admiral Randolph’s pnpcr coufirms this view, for tho 
only position at all approachiiig permanonce which his ships take up, 

wherc he assnmcs to €orce tis cnemy, by priority of his own movc- 
mcnt, to lic on his quarter. He makcs no attempt, to force him to lic 
on his bow, because, no doubt, he has found it impossible to do so. 
But it is cvidcnt that he cannot,really “ force ” his enemy to lie on his 
qunrtcr. That is 8 qucstion entircly i n  the hands of the cnemy him- 
self. It may be, perhaps, that the cncmy- must either lie therc, or  
gradually discontinue the action. But this, as I liavc clscwhere cndea- 
J-onred to point out, leaves thc ndrantagc on tho side of the cnomy. 
Admiral Bandolph in such 8 case v-odd ham bcen driven off his omn 
D oroand. 

19. From this discussion wc dcducc t h o  broad principlc that in n 
ducl in thc open S C ~  thcro i s  now but onc position which can approitch 
pcrmnnency, in which end-on firc comes into play, that is, wkcrc onc 
ship desires to keep thc other on her quarter, and thc othcr dcsires to 
keep her enemy 0x1 tho bow. I bclierc thcrc arc no two ships afloat 
which mould mutually aim at thcse positions. KO doubt tlicse positions 
viouId bc as good as any others for carrying on an  artillery ducl 
bctween t x o  ships whose armaments werc similarly disposcd, but then 
the dnngcr of tho  ram is so great that no ship which did not gain in 
gun-power by tho act, would willingly allow an  enemy to lic on her 
quarter. 

20. Such broad considerations as thesc would lead tis to snpposc 
that thc tactics of tlic duel-which is done before ils in this papcr- 
would.lmd in tho opposite dircction to that a t  present takcn in tho 
design of our war ships ; if it is in any casc safc to l&hdraw guus 
from their ordinary brbndside use, they should bc tritlidmwn to 
strengthen the stern and qnartcr fire; the bow firc may be left weak. 

21. The argument is somcwliat closc, and may therefore bear rcpeat- 
ing. I n  strcngthcnipg your stern and quarter firc, you guard your 
weakest part from the ram attack; in strcngthcning your bow fire, 
~ o u  arc but sctting up a weak rivalry with your uoat po~rcrfnl 
wcapon-tho ram. If nothing elseshows it to us, Admiral Randolph‘s 
paper docs 60, that if the action is fought by passing and re-passing 
ou opposite tacks, all end-on fire withdrawn fmm the broadside is a 
dead loss. He knows this SO iwll that his whole aim is to avoid sucli 
an action. Thcu ho shows that there is but onc othcr form of action 
which has any permanency, that is mherc one ship leads and tho other 
follows. But this can only be n permanent form where the bow i s  
tho strong point of one ship, either from tho nrn or tlic gun, and thc 
stern of thc,othcr .is the strong point from its gun-power. Only onc 
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514 BROADSIDE FIRE, ASD A SAJTAL WAR Gr13?XE. 

GZUSC will makc thc quartcrly or stern position a t  all permanent for a 
ship with.wcnk bow firc, that is, the prospect of using licr ram; but 
this prospect is t>at which will prevent the otlicr ships froin 
assunling the bow position. The ship which has got into t h o  qnartcr1y 
position \!-ill assiircdly kecp it, howxcr n ~ a k  her bow firc n i q  ‘h, if 
she fitids hcrsclf gaining on her adrlrcisary, and sees a chancc of 
1xmniing. But if thc ship ahead obscvres this gain upon lm; it is 
q,iite certain that sl:c will quit her bow position if she possibly can, 
even if sIic gives up the superiority of her fire astern. On tho other 
hand, if‘ the  hcadmost ship finds herself with tlio superior speed and 
the supcrior stern fire, slic will bc desirous of maintaining tlmt position; 
but then the sternniost ship will quit lier placc the yery moment she 
finds her firc from tliencc relatively weak, and her speed inferior. It 
\vould bo simplx fatuous to remain there, with no prospcct of ixuuuing 
and an inferior gun-power. Sho will remain, as 1 said before, if her 
born firc is equal to licr advcisnry’s stcrn firc, but then it is a question 
wliether the adrcrsary hersclf wilt carc to niaiuhiu a position whieli 
gives her 110 admntagc, but lenrcs her open to bc rnrnmcd if a tern- 
poiary accident hnppciis to her cngincs. Thus, to rep& again the 
important axiom, i f  it is safe, and tactically propcr, to witlidram any 
guns from the ordinary armourcd broadside, tliey shonld be used to 
strengthen stern firc; but tlien such strengthening can only bc uscful 
as a last resourcc to guard against thc case of attack from astern bx 
x ship with superior speed and the ram. Tlic question still remains, 
is it safe and tacticallf proper to n-enkcn tho brotutsidc, seeing that 
this superior stern fire is only a last and not verx firm resource, useful 
chiefly when cscnpc from thc ram by mancenvring is irnpossiblo P 

P2. TIiese arc b r m d  principles, but arc, I think, distinct enough to 
draw out somc clear discussion vith the materials I sliall put Lcforc 
the mccting bcforc I close. But I must now pws to sornc of the cases 
where tlic end-on fire iden has now its greatest triumplis. I xnem tlic 
cases of the ‘( Shannon,” “ Nelson,” and ‘‘ Xortliampton.” I call 
these ships tlit? greatest triumphs of tlre end-on fire idca, becnuss 

also a t  bottom; but- if’ I they arc so on the surfacc, and 
rightly nnderstnnd the idea of t cw desigu it embodies a iniddlc 
ground ; ono not taken up bs Admiral Raiidblph, and one wliich it’ 
talien up by mc \rould not ham h e n  carried out ns it has been in thoso 
ships. It is w r y  rcmqrknblo that Admiral Rmdolph, when he came 
to face tho problem of the ducl SO boldly m ho has done, gacc up the 
strongldd of tlic end-on firc idea without a strugglc. I f  nuy doctrine 
can be said to bo distinctly held by the majority of the naval tacticians 
iv\.koso opinions hnrc built our modcrn ships, it  has been tho importance 
of bow-fire during tlie approach of enemies’ ships. The bow-to-bow 
action has becu tho only action coiitcmplntcd by tlic majority until 
Admiral Randolph practically abnndoucd it. Wherc is it gone to, 
when tllc action is not liuld to begin until the ships arc within 800 
prds  of each otlicr ? But tho Admiral was compelled to abandon it, 
I hnvc not thc sliglitcst doubt, and I consider that the logic of facts 
is cvc1.y day conrcrting naval men from that most misLdxu view of a 
sca-fight, and teaching them that, during the approach, gun-fir0 is 
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DROADSIDE FIRE, h K D  h NATAL KAR GAJIE. 515 

neither here nor there eren from an “Nesandra.” But  in the 
6‘ Shannon,” ‘I plfelson,” and ‘‘Nortllampton ” the heaviest guns are 
TT-itlidrarrn from the ordinary broadside, and in the “ Sliannon ” there 
is no stern fire to corrcspond. I n  all three ships tlie amour is 
\Titlidmrnn from the broadside, and in  tho “ Shannon” protects her 
from raking fire from nhcad only. Here it is certain the im- 
portance of the position of approach is upheld almost to an  cstreme 
point. HOW, therefore, shall IW fight these ships, haying demrinded 
them and obtained them? Clearly, during the approach, we aro 
expectcd to use and rely on our  18-ton guns forward. Clearly also 
we arc to pass our cncmy on opposite tacks mitli electric broad- 
sides ready and with the meu below. But  now look at the tactical 
nssumption we arc making in reference to this bow l8-ton gun. If 
we withdraw it from the intended broadside a t  close quarters me 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 
m&e it a part of our projcctcd electric broadside, then we mnst be 
content not to use it as an  end-on gun within say 800 yards. I f  ~\-e 
me it within that distance me must, a t  moderate speeds, b3 content to 
leare it out of the broadside, as it will not be ready in time? Recol- 
lecting the shortness of tIic period of approach, I conceive tlmt very f e r  
naval Officers T o d d  hesitate as to  tho proper cmplogment o f  tLis gun 
under sucli circumstances. A round a t  1,600 p d s  and anotlier a t  
800 yards, with a w r y  great risk of not getting a third a t  all, would, 
I feel certain, decide any Captain in  command of one of tliese ships 
s p i n s t  employing the gun in any way during tho approach, and in 
favour of trcating it as part of his broadside. Bnt thcn, in pro-i-iding 
him with this end-on fire, mhich he is so unlikely to usc unless the 
circumstances nro esccptional, we havo not inconsidernbly detracted 
from the d u e  of his broadside. To bring every gun to bear, they 
must all be laid right abeam, and seeing that any complete concentra- 
tioii is difficult even on this point, there is n very great chance of 
on1-j- a portion of the broadside taking effect. I f  in the “ Nelson ’’ the 
whole sir guns were free to concentrate on a point 200 yards distant, 
the clectric broadside mould naturally be dischnrgcd the instant the 
enemy’s bow appeared in the cross wires of the director. This would 
ensure hitting eren i f  there was n hang fire. But if there were no 
concentration it wouldhardly be prudent to fire until the bow mns well 
past the cross Tires. A too early fire might lose shot ahcad, and a too 
late fire niight lose shot astern of the cnemfs ship. I n  this kind of 
action the stern 18-ton gun would in the same wny be most usefully 
embodied n s  part of the broadside, ally shot fired Inter from it would 
clearly be of less value, beside the consideration tliat, if it did not 60 
with the broadside, the smoke from tho Iatfer might prevent a shot 
being got a t  all a t  a reasonable distance. 

23. Tliosc who go fully with Admiral Randolph in  the objections to 
electric firing would no doubt fight the I ‘  Shannon,” “ Kelson,” and 

1 At 20 knots niutiia1 approach, 800 p d 9  = 1’ 12’ ; nrerugc tiincbctween roundr 
d t l i  thq,lS-ton gun 1’ l lp f .  SCC h’oel, 6 1 E ~ ~ a r  OII Grcat Britain’s Maritime 
!‘Power. Journal, ~ o l .  xsii, p. 464. 
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516’ BROADSIDE FIRE, AND A KAVAL W A R  QAJIE. 

“ Northampton” ns jnst dcscribcd, except that the captains of the 
gmls w o ~ ] ~ ]  remain, ti1bc-laq-ard i n  hand, and await tlic order “ fire ” 
by Jrord of nionth. But if t h y  go still further, and condemn firing 
by broadsides altogctlicr, thcn I am afraid thcy must conclcmn tho 
three ships in  question, for as against armourcd ships of their size 
they 1nny be weak. Suppose tke “Nelson” pitted against a ship like 
the “ Bclleroplion,” and suppose thc “ Nclson,” rcjccting the opposite 
tack and broadside actioD, takes o m  of Admiral Randolpli’s positions 
to bring the “Bcllcrophon” on her starboard qnartcr. Then suppose 
tho ‘4 Delleropho~i,” seeing certain nrl-whges in this position, accepts 
it, provided slic can keep suficiently up to bring Iicr port broadsidc to 
bear by a slight jaw. She will 
have opposed to licr onc l8-ton and four 12-ton guns, but tlie four 
12-ton ~ U U S  and tlicir crews arc unprotectcd by armour. Every one 
of the ‘’ Bcllcrophon’s ” shells striking this unarmoarcd part will not 
only bo horribly destructive whcrc it strikes, but will bc partly in tlie 
nature of an enfilading shot, and will crcatc havoc along and on both 
sides of thc dcck. Thc “ Bellcrophon ” will reply with five 12-ton 
and one 64-ton gun. But thcse are all undcr armour. In absolute 
gun-powx tlie Bellerophori ” is onlF inferior, if onc 12-ton and one 
G4-ton gun arc inferior to an 18-ton gun. In relatim guu-powcr shc 
will vary according to her position, that is, aecordinq to tlic anglc at 
which the ‘‘ Kclson’s I’ shot Rill impinge on licr plating. Tho “ Bel- 
“ Icroplion ” irou Id endewour not to enpgc too C~OSC~J-, aiicl would takc 
care not to expose too much of her broadside tnrgct to guns which 
would easily picrcc hcr G-inch plating. I supposc her choicc position 
xroald be 500 yards, and tliree or four points on her cncmy’s quarter. 
Under such conditions she would be prctty safc from the 12-ton guns.’ 
At tho moment of firing her broadside she mould be more opcn to 
hurt, but we aru to suppose flint shc ~vould so time her broadsides as 
not to opcn hcr targct until after tho ‘‘ hfelson” had fired, and before 
die was agniu ready. Under such conditions the lalatice gun-power of 
the “ Bellcrophon ” with the “Nelson ” would be fiw 12-ton and one 
G-fi-ton guns against LL single 184011 gun, and I should imagine that 
tho supcriority would bc so p c a t  that tlic ‘‘ Xclson’s ” crew would be 
unable to staiid to their guns for any timc. But this is ;I problem 
requiring. spccinl arid close Torking out. It is quite true that n shot 
from tlic 18 ton  gun would penetrate the ‘‘ Bcllcrophon,” but then 
scwral shot would strike the -imlnerablc battery of the “Nelson” for ouc 
i~liicli struck a vital part of the “Bcllcrophon,” and the balance would 
seem to be very much indeed in  favour of thc lattcr ship. It may be 
said of those who rcjcct tire opposite tack system of fighting that the 
“ K c l s ~ n  ” could destroy the “ Bcllcrophon ” by.liecping her astern ond 
using her protectcd 18-ton guns only. But I tlmk the ‘I Bcllcrophon” 
would not accept this kind, of combat, and I do not know how the 
ollicr would compcl her. It mar be said again that tho superior spced 
of the “ Kclson ” would give hcr the choicc of positions with a ‘‘ Bel- 

l Ronglilj spcnking, her tnrgct as opposcd to tho I?-ton guns ~ ~ o a l c l  bc 64-inch 
phtC, 14-inch backing, and !?-inch dim. d tnrgct rcprcscnting pcrhnps 117 iu re- 
Cistiug powcr npinst thc 12-ton shots, nith 100 of cncrgj pcrinch of circluuferciicc. 

Then we can scc what will bappcn. 
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BROADSIDE FIRE, AKD A KAV& VMt GAIIE. 517‘ 

I &  lerophon.” It tvould give hex; I think, the choice of bringing her to 
&on, and if thc‘“ Bellerophon” was not very carcful it might give 
the ‘‘ Nelson ” thc chance of thc ram from astern, but there appears 
to be only one position w4ich superior speed can command, that is the 
position ahead OF on the bow of the adversary, and thcn ire have seen 
that thc other ship nced not accept the rcar position i f  she does not 
wish to do it. I think the argumcnt goes to show that to fight with 
an advatltage over an armoured brondsido ship of their sizes, the 

Shanrion,” “Kelson,” and “ Nortliampton ” must adopt tho opposite 
t,& principle, and this is a principle which the other ships, being of 
inferior speed, must either accept or fly from, with the chancc of 
k i n g  ultimately mmmed from astern. But if these ships arc to be 
fought so, then I conceive that therc arc wry gml-c doubts as to the 
value of their special end-on arrangements. Their battcrj- armour is 
disposed as though their chief diluger was raking firc. Their lienviest 
guns are placed as if this offering of themsclvcs to raking fire were 
t o  bc the normal position of thc ships in action, but it looks as 
though they could only take up such n position eitlier a t  a great 
106s on the bow of the enemy, or astern of the enemy, mlicn their 
presumed slipellor specd and conscc~uent chance of ramming throws 
tho whole gun question into the background. 

24. I hnvc brought thcsc practicnl considerations before my 
ljrother 05ccrs in order to at oncc disabuse their minds of il too 
preralent view that tho matter Admiml Randolph dcbatcd is specu- 
]:itire. Tlicre is a t  this moment no question m4ich is less speculn- 
tive and of morc inmediate npplication. If a strong gathering of 
leading naml Officers in this theatrc came to a perfectly clear judg- 
ment on the relatirc importance of bow and cnd-on firc in a naval 
duel in tlic open sea, and if it could be shown that their conclu- 
sion rested on a definite basis of fnct, there is not a draughtsman at 
tlic Admiralty who would not only be bound, But would feel himself 
bound, by thnt decision. It is quite ccrtain that no clear decision 
lins yet been arrircd at, and that our ironclad ships rcprcsent cnxy 
view, from nearly all end-on fire to no end-on fire. As oocry 
opinion cannot be right, some embodiments of thcsc opinions must 
be wrong. Tlic very practical question before us is, wliicli ‘. 

25. I t  may be arguer1 that no decision is possible, and that we must 
go on arming our ships haphazard according to thc unstable opinion 
of the day. I do not think tliat anyone who holds that opinion has 
mentally faccd its consequences. Supposc that tlic wrongly-armed 
ship on our  side gets opposite the r ight lprmed ship on some other 
Pide, will the passions roused in England by tbc result admit of a calm 
debate such as wc can have now? KO; this is the real time to debate 
such questions, and Admiral Randolph has sliown us how to do it. 

26. But to coiue to definite conclusions, we must sulimit t o  more 
restrictivc conditions, than thosc the Admiral emplop  TThen, under 
thcsc restrictire conditions, wc get conclusions which are approsimately 
h e ,  and cannot be controrcrted with any show of reason, then ive 
enlarge onr  conditions by the variation of one of them, and on this we 
advance to furtlier conclusions, and so on, until vic establish tho truth 
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518 BROADSIDE FIRE, AhV A XAVAL KAR GAIJE. 

so far ns it can be established. Then, allwho listened to the Admiral’s 
papem must lla1-e become nwaro that no singlc mind was capable of 
estnblishing conclusions. They were only to be arrived at  br the 
contest of two minds, one taking up one idea of fighting a nnral dncl, 

the other a different idea. Then, upon the spplication of tlie fixed 
conditions, cadi combatant will learn how much of his idea is tcnable, 
hcallse the upholder of the other idea will find out its wcak points. 
I renturc to propose to the meeting that the discussion should take 
the form of argning out some principles of the n a r d  duel under these 
fixed conditions, and 1 hare prepared tlie necessary materials. 11-31 
myself, assisted by any members who think with me, take up and fi$t 
a broadside ship, iv-hilc I propose that some othcr member who relics 
much upon the end-on method, assisted by such as agree with him, 
slionld take up n ship armcd to rcprcscnt an equality in the importance 
of broadside nnd end-on fire. I hnm already shomn you that our 
modern ships hare assumed n much higher d u e  for end-on fire, and 
our older sliips n much lower value ; to take them as equal, m-ill tliere- 
fore be a. fair starting point, 

27. I invite you in short to play the first n a r d  mar game which has 
ever been plagcd in public in England, and the conditions and instru- 
ments of the p m c  may be shortly described. We t i a ~ e  first n sheet 
of paper Tepresenting a portion of the open sea. Two !lostile ships, 
X and Y, liare sighted and npproached each other until they are end-on 
and distant 2,000 prds .  Each ship is of like size and construction; 
each has the same thickness of plating and the game number of guns 
of identical power. The guns arc in battery, not in turrets or en 
bnrhettc. They arc eight in number in each ship, and X, representing 
a pure broadside ship, has her guns in broadsidc ports, aliowing of 
three points training before and abaft her beam. The ship Y, rclyng 
equally on broadside and on end-on fire, has her guns disposed with 
two on each broadside, two rcprcsenting bow fire, and two repre- 
senting stern fire ; that is, two guns will train three points before and 
abaft her beam. One mill fire from right ahead to two points before 
each beam; and one will fire from right astern to two points nbnft 
each beam.’ These guns are nll under tlie single condition, that one 
minute of time shall elapse betmen each discIiargc.3 

28. I n  motive power, our ships can each have x speed of 8.2 knots 
or of 10.4 knots, or one may hare the higher speed and the other the 
loviec I impose tlie condition, howcwr, that neither ship sl~nll nlter 
her speed cluring the fight? I also think that, at this first public trial, 
we should keep tho speeds equal, and so simplify the conditions. 

29. In turning powers, thc ships are necessarily limited by their 

1 In thc modern battery ships, the tactical d u c  of tkc end-on guns is in most 
eases increased by cnlnrging the nrc of trniniug to 90’. I karc o rigIiL to claim 
either its rodnction ns nbore or tlic snme arc for brooclsidc guns. 

2 This IS d d m i n l  Randolph’s condition: the 18-ton gun arenges 1’ 11%‘’ between 
each round in prize firin- tlic 12-ton gun 39k’’. Tkesc t b c s  Todd ecrtainlJ be 
increase11 in action. 

3 This is onc of the conditions which may hereafter bc enlarged upon definite 
data. 

See %ooe~, 6‘ X ~ T ~ I  Essay: 18i~.  
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DROlDSIDE FIRE, Xim A NATAL TAR GAME. 510 

speeds. But I am prepared with scales wliich suit either speed. 
These scales show the time nna spnco occupied in turning through 
any number of points up to 8, or beyond that turn. Tlicsc scales 

sliot~ the spaces traversed on a straight curve per minutc, and they 
also contain a scalc’ of yards, and a means of measuring compass 
bc:irings and arcs of tmining for gnn-firc. In  cmplojing thcsc scdcs, 
I impose thc condition 011 each ship, that  she shall pnt lici. helm hard 

30. The scnlcs are drawn from tho most nccurnto data amilnblc. 
flier represent \-cry nearly the dmdutc truth ns rcprds  Her 
nfnjcsty’s ship “Thunderer” in smooth water. And if we suppose 
our bnttcries mounted on the under-water hulls of two ‘‘ Thuudercrs,” 
60 arc dealing with conditions of speed and turning pomcrs tT1iich are 
only in a very small degrec hypotlietical? 

31. Each ship is a ram, and at liberty to usc the wcapon, but, of 
course, equally open to bc rammed hcrself. 

33. It is ncccssary to imposc conditions of timo upon the corn- 
batants, and these conditions arc that so long as the distances are SO 

great as to precludc tho direct delivcryof the ram blorr--\rhateTc1* the 
ultimata intentions may bc--each combatant hzrs n m o w  cstending 
over one minuto of time. When thc dclivcry of tho ram blo\s* is 
announced, thc mom lasts for half a minuto. It is further al1orr.c~~ 
t h t  each conibatant may, when his turn COLUCS to move, control 
his ship up to tho end of two movcs; t.liat is, mhih his adrcrsary is 
inoving, so t l id  ho can take his ship up again whcro 110 intended 
she should be. 

33. A successful mm will of necessity decide tho combat. Other- 
wise thc winner will bc decided by the d u o  of tho shot fired. Tlieso 
ralucs can be taken out from thc Tnblc, the construction of which 
can be briefly explained, and is a mry fit subject for discussion a t  the 
end. Two elements clearly govern tho probablc value of shot fired, 
thc distancc of thc target, and thc angle at which thc shot vonlrl strike. 
A third clement comes in for ships in thc sizu of the targets wxtical 
end horizontal, rrhich wry according to tho angles tho path of tho 
shot makes with tho lino of kecl. For end-on shot, tlic horizontal 
t.argct is a t  its maximum, and tho vertical target a t  its minimum 
and vice c e r d  for broadsido shot. AS, with our present data, 
any tnblc of this kind must bc somewhat empirical and rough, 
I allow these two rnlues to eliminate each other. Then I say that 
the maximum ralne of a shot fired at a ship must bc when thero 

1 Tlik is also onc of thc conditions cnpable of enlargement when rclinblc data conio 
before us. At prcsent there is very little of D rclinblc chnmctcr. 

2 Admid  Randolph has supposed tlio “ Thundcrcr ” to bc nn csceptionnl ship 
iu turning powcru i but thii is not so. The diameter of her find circle, n t  11 knots, 
is 43 lcngths. That of the “ Iron Dulic,” with coniuion rudder and ordinarr ~ ~ l i c c l ,  
ia 54  lciigths at full spccrl Tlic other ships of lier class, with bzlanced ruddcrs 
and common wheels, ham a final diametcr of 3.8 lengths. Tho “Thundercr,” at  
11’1 knots, turns through 10 points in 2’ 21”. Tho ‘‘Iron Duke,” at full E ~ C C ~ ,  
turns 1G pints  in 2’ 26”, and thc other threo ship3 of her class in 9‘ 6“. Firc 
Frcncli twin scrcws arc stntccl to arerngc a final dkimctcr of 528 lengths, but thcrc 
arc doubts as t o  tlio me~surcment3. 

when she moves it at all.1 
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520 BROADSIDE FIRE, iih3.I A KATAL WAR GAME. 

is almost a certainty of hitting, and tho shot if it hits mill strike 
fairly normal to tho armour. I put this as gi-iing a distance not ex- 
ceeding 300 y.qrds and a path of shot a t  riglit augles to the line of 
kcel. If the shot is fired dong the line 'of keel, I strike off 20 per 
cent. of tllis d u e  as an allowance for the angle of the water-line 
plating, and for the chances of the liqht iron mork turning the missile 
before i t  renches the thwart-ship armour. Xow, the chances of hitting 
8 giyen vertical target must vary at least RS the square of the distance. 
The power of penetrating also falls rapidly with thd distance. I f  I 
reduce the value of shot fired a t  the broadside and end-on targets in 
proportion to the square of the distance, it would appear that I am 
giying the full value which distant fire can claim. There remains 
novi, but to find a ~ a l u c  for each distance for shot fired in 8 direction 
between 0" and 30° to tlie line of keel. This i s  done by considering 
tliat a t  4 points from the line of keel, shot falling on the broadside 
and tmnsverse plating mould be equal in penetrating poi\-el; but re- 
dnced in value in corisequcnce of their striking nngle. Roughly taking 
such loss as one half of the maximum, we fill the columns up by 
interpolation. 

3-1. I am now in the hands of the Chairman and of the meeting as 
to the form of the discussion. I haw gi-ien the principles of my War 
Game, which I hope will wry soon be published in a workable form, 
but if we play the first piiblic game as 1 propose, I must remind the 
meeting that no single giime mill decide this question of placing the 
guns. All I am prepared to express is my belief that w e  are getting 
n, 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. 
35. The exact problem which I offer for investigation to-day is, can 

thc ship X, by skill in manmuning, employ half his gun-power over 
au arc extending thrcc points before nu4 abaft his beam, with sncccss 
ngainst n ship whose skill in  manamvring is less important because 
there is no point uncovered by his gun-fire, and whose only disadran- 
tngc is that in the position in  which Xmill nim at placing him be has 
only three-eighths of his full strength? 

36. It will have been obseired that there is very little originality in 
my proposed methods, and that mine is not the first attempt a t  a JVar 
Game. I ham nlready expressed rnF obligations to Admiral Handolph ; I 
must n o r  express them to Commander Castle, xho made thc first definite 
proposals for a War Game in 1873, and who first devised the construc- 
tion of scales repimcnting time and space in movement. I am doing 
little more than following where others hare led, mith the assistance of 
newer data. 
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Table for Traltrilig Shot Fired. 

Striking Anglc in Points. 

Tho CHAIINAS : It sccni3 fo me that Captain Colomb in hi3 rcry intcrcsting paper 
inrites us to iln t n o  thing3 : onc to di~cuss tho rarious su-gcsticns hc has throrvn 
oat, nnd thc other to witness o war gnmc this crcning wliicli%c has skctchcd out ant1 
d l a d o ~ d  forth to us. Tlic discussion is a very siinplc mattcr and nill not inrolij 
any dificdty, hut thc war gamc is ri rcry diffcrent matter ; who is to bc thcumpirc? 
If Captain Colomb is prcparcd to step donn in thc arcm and to conduct a war goldc 
with some onc clsc, i t  i3 ncccssnry of courso to  hsrc an uinpirc ~ k o  thoroughly 
understand3 thc gmc, it9 rules, and tho vrliolc subjcct, and from ~ h o s c  dccision 
thcrc is to bc no appeal. XOIF 83 h r h  1 know tlicrc is no onc prescnt to undertake 
that post to-day, and thcrcforc I should bc inclined to ncltisc you to limr the discni- 
&n, and dcfcr thc war gamc until D h l u r c  occasion. I nill non- call upon any 
gcntlcrnan who mshe3 to  discus^ thc papcr. 

Admiral R l S D O L P E  : As our gnuant and t a h t d  kcturcr has donc mc thc honour of 
making my pipcr the text for a largc pnrt of his paper to-d:ij, pcrhaps you trill pcnnit 
nic to rnalic some obsermtiom upon it. First I would 1i3h to pay him m y  tribute 
of pixisc, admintion, and thanks for the paiustnkiug and thorough-going manncr 
in which lie has inrcstigatd and elucidated thb wry important subjeet, 3- subjcct 
second to noiic of tho wry m n y  iinportant ones wkicli arc thc necessary stndics of 
our profession. I said ‘( sccond to none,” bnt sllould I not bc more corrcct in 
saying supcrior to all ? for I bclicrc all your matcrial put together without good 
imrsl tactics will bc absolutely xorthlcss. Sotmthetanding this, Ian1 sorry to say I 
fecl that although i t  is so importint it subjcct it is prccircly the onc that is least 
ottcnilcd to and pmctiscd of any, and ccrtainly not through a n j  want of zeal or 
f:inlt of thc Officcrs thcmselvo. I hold that at tlic prcscnt dar naval Officcrs, as a 
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bocly, hunger ant1 thirst aftcr knowlcdgc and prncticc, to a dcgrcc utterly uncquallcd 
at a111 former period : 1 impute no blamc or fault to anybody. At  the Admiralty 
no doubt crcry possiblc attention is paid to this question of n a r d  tactics, more cs. 

ccinlly perllnpj in rcfcrcncc to its connection with n a r d  construction. KO donbt t l q  
{a,-, their discnssions, arymcnts, nnil rcnsonings, ant1 arrirc a t  sound conclusions, 
but unfortunately we arc unable to obtain those conclusions. Of coursc i t  is imps. 

for them to makc them public, and t1lCrCfOrC 1 ECc no bcttcr mcnns of intro. 
due;% the subject gcncrnll~ to tho noticc of the profession, of enforcing tlic discussion, 
of investigating it, and, if Gble (and I bclierc it to bc possible), arriving a t  some 
rules which untlucstionab$-undcrlic tho Ecrricc of n a r d  tactics. It is for this 
rcnson I 113~0 o,-creome m wry p e a t  rcluctaneo to obtrude my own crude and 
crroneou3 notions upon thc fmtitution; but I camc to the conclusion to invitc their 
colltndiction or orcrthrow, with a Yicw to promotc thc discussion of this @cat 
s&j&, ant1 the g a k n t  lWtWCr has donc mc o ~ y j u s t i c c  in stating that that was "19 
object, and that I did not pretend to dhposo of tlic sub'cct. With thcsc fcw prc. 
linlinag obscnations, I will turn to thc papcr which h e i a s  read. 

I n  the first place I beg to esprcss my grcat acknodedgmcnts to the lccturcr for 
his estremc, hc will pardon mc for sajing SO, more than courtcsp, thc unduc com- 
pliment which he has bccn kind enough to pay me. &has Etatcd in Eomc part 
of hie paper that I abandoned the struggle, or SOlliC portion of thc struggk. 1 nssurc 
liini SO long as hc is silling to maintain tho strugglc in the nmiablc and pleaant 
manncr in xhich he has conductcd i t  hitherto, and SO long as Iic wcars sue11 soft 
glorcr, I shall bc happy to oontinuc it. I n  thc first place hc says " tlic diffcrcnccs of 
'' opinion which esist amongst u3 on. thc rights and wrongs of nard tactics arc 
" rcmortd.h in peace timc by study and experiment." 1 ccrtahly ngrcc with him 
to a wry grcat entcnt there, and so far as  they arc rcmo-iable it is rcry dcsirablc 
to attend to it. 

Although hc hns dono mc more than justice in many rcsprcts, hc has fuiled to do 
mc quitc sufficicnt in Eomc fcw points. IIc 63.1s : ' I  I found in ehort-or perhaps 1 
6' should  EX^ I thought I found-that all tho rcaults arrived a t  by thc Admiral wcrc 
r c  not supported by n still closcr inrcsti ation, and n still UIOW rigid adhcrcncc to 
' I  nsccrtamcd fncts." I hare no eompfaint to mabc of that, but 1 think I shall bc 
within reason in asking him to point out to mc wherein thosc facts arc unsupportccl 
and wrong becnusc he gkcs mc no opportunity of mccting them or correcting them. 
In  pnrngrnph 16 he cnters into the qucstion of the " Alcxnnch." I cannot be cx. 
pcctcd to follow him through that at prcscnt ; itrcquircs a great ilcal of consideration, 
and I ham no doubt it will rcsult in finding a grcat deal of instruction from it. 60 
far as I obscrrc I see nothing to complain of. Ifcsasj the " Alesancln " dare not 

rcdnec spccd, for that \rill bring her the adrcrsarfs mm ; shc dare not attempt to 
bring her gum out of action to bear ; that nbo will lay hcr open to thc mm. Shc 

'' may turn am7 from her aclocr3ar;f, but it is ridy if the distance is small, and if 
'' not, her ndrcrsar mill simply phce himsclf on tho opposite quarter and go on 
1' again!' I tliougtt thc principle of our argument was an equality in all rcspccts 
escc t armamcnt, and thcrcforc of sped, thercforc1 fail to seehow thc " x c x a n d n  J J  

can L;f hersclf open to ram by turning away from hcr enemy. Thc lecturer s a p  : 
1' I do not think any nard Oflicer a t  present knows how the ' dlcsandrn ' can subject 
I' another ship to her licavicst fire if thc other ship docs not desirc it. Certainly no 
1' one has yet shown how it is to bc donc. Ercn ddmirnl Randolph's paper confirms 
'1 this riew, for the only position a t  all approaching pcrmnnencc which Ilis ships 
(1  take up, is whcrc he assmcs to forcc his enemyJ by priority of his olvn morement, 

I wish to ask t h e n :  that assumption is made in my 
pnpcr. I should explain that that is il mistnken sien; andindmd I think our gauant 
lecturer contrndicts himself. He goes on to 6D.y~ " hc makesno attempt to  force kim 
'' to lie on his bow, because, no doubt, hc has found it impossible todo SO." I 
that is rather contradictory. 
6' his cnemy to lic on his quarter." 
possiblc. Then 
he goes on to q, "but this, as I hare clsc-cwrhcre cndcarolucd to point Out, ic;l,-es 
11 the adranta<v on thc ~ i d c  of tho enemy. Admirnl Ilnndolph in sucll a cBsc aould 
' I  hare been &rcn off his O l r n  ground." 1 cannot quitc scc 1 1 0 ~ .  The argument 

to lie on his qunrtcr." 

I'But it is crident that hc cnnnot really <force 
Certainly I harc ncrcr nssumcd that, i t  

That is a question entirely in thc hands of tho enemy himself." 
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BROADSIDE FIRE, LLCD A XAl’AL WAR UMIE. 22 3 
11 is somcwhat close, and may thcrcforc bear rcpmting. I n  etrengtlicning p n r  stem 
66 and quarter fire, j o u  gund jour wwkeat part from tho ram attack ; in strength. 
t c  &ng sour bow fire, sou are but setting up a weak rivalry apinst  Sour most 
61  powerful weapon-the ram.” I am a t  a loss to understand lion- hcav  and power- 
fill bow fire sets up a riralry against your own ram. It nthcr adds to tho fbrcc of 
tile m’3m attack. “ The ship which has got into the quarterly position will assuredly 
11 keep it, honorer weak her box firc may be, if she finds herself aining on her 

But  if tho ship nhmf obscrres this 
u g i n  upon her, it is quitc certain she nill quit her bow position if slic possibly can, 
‘6 cren If ehc girts up  tho superiorit7 of her firc astern.” But this gain upon her is 
eX3ctly contrary to the eqwility wheh has been assumed. 

Captain COLOXD : All through tho I hare been dkcu3sing differences of 

~ d m i n l  RAhTOLPn : Then, “ onthcother hnnd,if the headmost ship finds hmelf 
‘6 with thc superiors cod and the superior stern arc, she d l  bc dcsirolls of maintain- 
11 ing that position ; gut then the sternmost ship vill quit her placc the FeTmoment 
“ she finds hcr fire from thencc relatively weak, and her speed inferior.” That 
open to the samc obscrration. Further on I find a question about the I‘ S11mnon,” 
1‘ Selson,” and “ Xorthampton.” ‘‘ I call thcsc ships the grcntcst triumphs of the 
6‘ end-on firc idea, bccanec t h y  arc EO on thc surfncc, and perhaps also a t  bottou ; 
<‘but if I rightly understand tho idea of their design, it embodies a middl0 
“ground; onc not taken up by Admirnl Randolph, nnd onc nhicll, if 
“taken up by mc, would not Iiarc been carried out as it has been in those 
6‘ ships.” I think hc has rather madc an unfair rirdry between two ship,  on0 
bpiug an ironclad and the othor not; he has pitted the “ h’elson” and “ Xorthampton” 
against thc “ Bcllerophon,” n ship such as I belicrc they were ncrcr intend& to corn. 
Pete with. “Those who go fullynith Admiral Randolphin the objections to electric 
6‘ firinm would no doubt figbt thc ‘Shannon, ‘Relson,’ and ‘Xorthaurpton’ as just 
‘ 6  desc;bcd, except that tho captains of the guns would remain, tube-lanjad in hand, 
1‘ and arai t  tlic orrlcr fire,’ by word of mouth. But if they go still further, and 
6‘ condemn firing by broadside altowtbcr, then I nm afraid they mist  condemn the 
6‘ three ships in qucstion, for, ns n & w t  n r m o u r d  ships of their size, they may bc 
‘‘ weak.” Tho next thing is, ‘ I  I f a  strong gathering of leading nmal O ~ C C I Y  in 

this thcatrc camc to a perfect1 elcar jud,mcnt on the rclatirc importance of born 
‘ I  and end-on firc in n nard  duefin thc open sea, and if it could be shown that their 
‘‘ conclusion restd on a definitc buis of fact, them is not a rlmuglitsnian at tho 
‘‘ Admiralty alto would not only bc bound, ba t  would fccl himself bound, by that 
6‘ decision.“ On that question I widi to remark that when wc hare arrirecl a t  D 
determination as to this question betwen two riral ships, &upposing we nrrire at  o 
unanimous conclusion upon tho sub-ect, we arc still rery far from tlic position that 
lmragmph allucles to ; there mould still remain tho quetion as to mrious other 
phases of nard fights. For example, ships in squadron, or engagcilmtith a numerous 
enemy, whieli opcns tho question of numbera of guns. Then again, a ship against 
unarmoured ships or earth batteries, inrolring the consideration of continuous rapid 
firing as well as numbers of guns ; or against ships a t  anchor, or insidc shallows, 
when long rangc is of most importance or indispensable. In  short, I think t ~ c  shall 
ultimately be foxed to the conclusion that there is no onc t jpc of shi nhich can be 
consiclercii the motlern and perfect typc. T L ~  ~ a v  of England must Leompoaccl of 
rarious typcs, to bc combind in rdrious proportions and rarious numbers, according 
to the operations in prospcct, according to the force, number, and position of our 
oncmy, and thc r a r sng  conditions and operations of the moment. 

On the subject of the war game, I do not accept that resael (sketched on a shtc) 
na a necessary embodiment of the principlc of cqual number of guns viith end-on fire. 
I do not think there is any shi in tkc English remicc that represents the idea, unless 
i t  bc thc “Inflcxiblc,” of cquafstern and bow fire. If  you confined me to four guns 
forc and aft, I should certainly put three ahcad nnd onc astern. Captain Colomb 
has omitted to takc into consideration thc wry certain fact that forc and oft guns 
can bc and arc carried luucli heavier than broadsidegum, and it is iliipos~iblc for him 
on hh broaclsidc to carrs, if any, rery fcw cqual in calibrc to thoso which are con- 
stantly c m i d  in fore md aft firc. But  shen thc combination of $hips is effected, 

adrersary and sees a chnncc of ramming. 

speed. 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
T

or
on

to
 L

ib
ra

ri
es

] 
at

 1
6:

00
 2

5 
D

ec
em

be
r 

20
14

 



524 BROADSIDE FIRE, XSD A NAVAL NAR GAXE. 

which I s ~ y  is &sollitely ncec3mry, with tho greatest nnionnt of Ticretion and fore. 
sight for an impcncEng opcration of war, aftcr all it  odd bc pcrfcctly futile unlejJ 
tllojc sflips arc ,,-en 11andlerl; I am pcrsuadcd that if yon sent the “ d l u ~ a n t l r ~ ~ ~  
an& “T6mEr~irc” to fight it out a t  583, thc d o r y  iroulrl bc, not to the strongest in 
material power, but to the one best handlcd. I must say, thcrcforc, I wish to draw 
the attention of tho mceting and the profasion generally to tho cxtrciuc importance 
of tl<B point of I think undcr many circunutancea svipa 
being fairlJ. ,veIl?lnndleci mi$t suKce, but in the circumstance of mrcting a t  SM, 

you s ~ l o u ~ ~ ~  llot bc content with equalitp with othcr nations, but r e  sliould go in for 
superiority. I do not think arc taking steps to nttaiu that  gupcrioritr. If I am 
c o w ~ t l ~  informed, foreign nations arc p q i n g  much niorc attention to  this subject 
thaI1 KC aw, and I think a grcat lc2son can bc drawn from thosc simple manceurrcj 
plactisctl in Russia some time ago, for which this Institution i3 grcatlr indcbtcd to 
om gnllnnt Chairman. Thosc &lingrams may not haw struck man7 a3 wry instruc. 
tire, but I think thcy are, for if thcy do not girc any positirc information or  instruc- 
tion as to what are the proper mctbocb of attack, they certainly gim a great deal of 
nqatirc information w to what arc not in dcfencc. Of those collisions, six or sewn 
in number, dl csccpt onc, and that one only doubtful, arc clmrly traccable, not to 
the superior slri of the successful rcsscl, bu t  to thc palpable and transparent errors 
of thc ricthn. Far be it from mc to insinuntc that our 611ip3 arc not as e[ficicnfly 
coinmandcd n*c could desire. As fa r  as I knon- t h y  nrc most ably nut1 admi. 
rab1-j commanded-speakiiig froni my own cxpcricnee, cxccllcntly eommandccl. n u t  
I cannot but fear that thcrc arc a largc number of OIficcrs on thc list r h o  harc not 
had that practiec and cspcricncc a t  ma, and who would bo found deEcicnt nnd fail. 
ing in proEciency if  thcy re rc  cnllcd upon to serre. I thercforc fecl tho greatest 
poesiblc anxiety that farthcr steps should bc taken t o ~ a r d s  tho cstabliihmcnt of a 
trstcmatic method of training our poungcr Officere in thc pracficJl xrork of lianclling 
their ships at tea. I do not think it is ncccssary to exprnd any grcat amount of 
nioncy. Tho guaboat trials in thc Russian squadron arc full of information j a rast 
dnl of information is got out of a wry littlc cxpericncc in that rma~, and it could 
casily bc carried a littlc further than steam launchca and gunhoats by largcr rcsscls 
who nccd not ram each other, but spars or rafts tored astcm. I hope to lirc toscc 
the day when tlic profcsion ail1 be trained under a sgstem, ant1 so tlioroirghl7, that 
we shall incur no danger of losing our position in tho n a d  n-orlcl. I thank Captain 
Colomb for hi3 arlmirablc Iccturc, and for his extrcmc courtesy to myself personally. 

Captain Losa: I risc with great di5dcnec heforc this distingoished nudicnce, 
but I whh to bring to a clear ism0 one oint in rllieli Captain Colomb, wko h a  
tnken ns much if not morc trouble about tylcsc subjects than anF cthcr Officer of thc 
xnv, and ddniirnl Bourgoi~, sf thc French Xary, hold diamctricallr oppositc 
opinionj. Captain Colonib sap, if SOU w n t  to ram j-oii must not point Tour bow 
to our cncmy. A d m i d  Bouqois s 3 p  “ Thc first conclusion to be dr&n from 

t L e  studies is tliat8~iould one of two ncirersarics dcsiro to fight8 ramming action, 
“ it is suflicient to compel both to rush at  Meh other and rub sidcs on opposite 
‘ I  tacks.” Captain Colomb has said, “ i f  wc collide end-on it is R dn~m battle,” bnt 
Adminl Dourgois sap, “yo11mu3t collidccnd-on to bcgin v-ith, if you Gsh to fight J 
‘‘ succcssful action. dftcr that IOU mmt turn according toj-onr po\ycrs, and cndearour 
“to mm the other, but if JOU arc nnn i ,  thc first thing you h a ~ c  to do is toram end- 
“on.” I hope something n i U  be said to clcar up that point. 

Admiral Sir GEOBGE ELLIOT : I wish to D ccrtain ertcnt to support tho French 
Admiral‘s xicw which haw just bccn quotcd by the last Epcakcr, but in tllc first 
phcc I drsirc to join Kith Admiral Xnntlolpll Iiearti1.y in my thanlts to captab1 
Colomb for tho interesting paper hc  ha^ just read. I hopc 110 will perscrcre. I 
think r e  orre him a debt of gratitude for thc troublc hc ha3 taken. I t  is wcll 
enough to talk about theso things, but it is a T e q  di5eult thing to bring tllcnl 
actually to an issnc, 83 he has done. ITc knows, hoivercr, that t takc rather dificrcnt 
r i c r s  from him on this subject, and I am sure he will e x c i ~ c  me if I refer to solnc 
parts of his lccturc on which KC disngrcc. I n  thc first place he refers solely to guns, 
and doe3 not takc cognisanco of tltc c o w t o  qucstion of the UEC of amolu. That 
qucstion of placing thc amour is rnostoimportant. I am n very stronn adrocate of 
end-on firc and end-on attack. I cannot go SO fsr as tho French ,I&niil in sq ing  

rmtieal skill in  tactic^. 
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BROADSIDE FIRE, A” A NAVAL WAR GhXE. 525 
that two ships must bcgin by meeting cnd-on, because I considcr that the ship w&h 
lln3 tlic weaker bow must ncccssarily nroid mccting hi3 ndrcrsnry’s end-on attack. 
if 3 ship is a broadside slii > she must hare the weaker boy. I may be wrong, but 
that is my arwment. If s i c  is a broadside ship, she must ncccssarily hare more of 
llcr armour, &at is more of her strcngth, in midships, and therefore she must hare 
the wcnkcr bow. And when I sap I figlit an end-on fight, I must bc allowed to t3ko 
the same wciglit of guns ns my ellcmy, and the same weight of nrmour as my cncmy, 
rind do what I like m t h  them. I nm not to be bound (as Captain Colomb proposes) 
t o  put niy armoiu in midship3 nnd my guns pointing to the bow and stcrn, hut I 
take my nrmoiir nnd put  it wlicre I lilic, and how I like, and mount my guns ns I 
like. One of the first conaideratiom in constructing a ehip intended to ram sliould 
be to strengthen the bow, bemuse if I did so, nnd i f  I had m y  reaion to bclicve that 
my cncmy iras D broadside ship, I should conclnde he must hare his a m o u r  to pro. 
tcct thc bronrlsidc guns in midships, and that hi3 bow must be comparativcly weaker 
than minc, and that knoxlcdge would greatly influcnce my mode of attack. To 
&ow what I mem, there werc two ships ]ping end-on alongside the Dockyard a t  
Portsmouth, one the “ Drcadnought,” and the other the “ Inflexible.” Out of 
curiosity I put a qucetion to nn expcricnccd old Officer who was in charge of tllo 
1‘ Dreadnought,” which ship’s armour-plating came right forrrard. that is to say, that 
there ms an armour watcr.linc belt meeting tat the box. I mid, ‘I S u p p e  these 
1‘ t ao  ships wcrc ramming each other, bow to bow, at a spccd of 10 or 12 knob, 
1 4  ,&at mould be the conscqucncc ?” ‘‘ Wcll,” he said, ‘‘ 1 do not supposc I should 
‘ 4  bring up in the Dreadnought ’ until I came to the c c n t d  citadcl of the In- 
‘‘ ‘ flexible.’ ’’ I quite agrccd that the “Inflexiblc,” hnr iw a weak bow, there would 
be no.thing to stop n stoutcr bowed ship from dcstrojing %cr in the crcnt of cnd-on 
collision. But tho other ship haying armour-plating right forward, and bcing a 
stiffer ship, would not brcsk up at all. I n  fact, if you take two eggs and strike one 
&li tlic other, i f  the one is in the dightCSt dcgrcc stmngcr than the othcr, it  mill go 
right, into the other, and will not break a t  ull. The same mith the ship; whichever 
llsa thc strongcr box  will dcstroy the 0 t h .  Thcrcforc, irhcnI adopt cad-on tactics 
I say you must allow me to place my armour nncl my p u n s  as I like, the same 
weight as you l ia~c ,  but I must place thcm where I like. Thcrcforc in  a ship con- 
structed for cnd-on fighting I mould dccidcdly run a t  the other ship, and a s  the 
bronclside ship dnrc not run nt me she nust turn awn1 from me. I do not bclicre I 
shall be denied tlint. If die dare not run a t  me, shc must turh away a t  a sunicicnt dis- 
tancc to aroiil being ranimcd. But, my objcct still bcing to kccp nn cnrl-on position, 
dircctly I see my ndrcearr more, I turn towards him, stcer a t  him frill spccd, and 
continuc the same tactics. Whatcrcr lie docs, 1 go straight nt him. Ire ma di3- 
chnrgc one or two broadside3 a t  my nrmour-plated bow, nhicli is wcll protectel and 
in return my bow guns rill continuo firinn on him j but he must soon commence a 
running light, and thcn what bccomcs of gim? H e  has no stcrn gun3 nnd no armour 

rotcction nstcrn, but still I am firing my bow guns a t  him, and I hnro a protected 
ton-. I hare my bow Etrcngthencd by horizontal dcclis, and in ercry way mndc ns 
stiff as possible, hnring npplirrl a certain portion of tho wciglit of armour for that 
purpose. I ask a t  wliat dia- 
tance will he turn nway ? IIe would not turn away out of gunshot nngc  ; if he docs 
he runs away. You may say lie r u u  nn-ny and gets a\t-ay, but that is not fighting. 
The momcnt he turns amxy mtliin gunshot range I turn towards him. Wie cnd of 
it must be that I coma on his quarter a t  Inst. Kow I say if I onco get on his 
quarter within a certain distance that ship ought to be minc. His stcrn is in every 
rcgpcct more nlnemble than m box, and tlicre i nothing to protect his screws or 
l& rudder from my bow fire. f f  he is out of range of fire he runs away, and both 
h n ~ n n  cqual spccd, there the action aill end. You talk of making circles, but if 
my E O ? ~  objcct is to  close, if I once gct ou hi3 quarter witbin D certain &stance my 
ndrcrsnry ncrer can turn round ngain. He dare not show me hh broadside; let him 
do it. Ercry time he 
attempts to turn I take the inner circle and get ncnrcr and ncarcr to him, nnd the 
consequence i3 he will hare to fight that bnttle out, running away the idiole time, 
and that is nll he can do. If rnr bow i3 stronger thnn hi3 stcrn I ought to win;  
therefore I do not apce  mth Captain Colomb in eome of hi3 remarks There Le said 

The consequence is he turns away and I follow him. 

The momcnt I see him turn I hare a shorter diahnce to go. 

FOL. XXTIT. 2 N  
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two ships must aroid end-on meeting. 1 n-odd not aroid it, I would inritc it, if I 
in my ship met hi3 ship. 

Captain COLOMB : I did not say that. I harc said in thc war gamc that the cnrl-on, 
stem-to-stem meeting necessarily ~ u a l i ~ s  a h u m  game : that ij a11 I l i ~ c  said, no 
more. 

Adniiml ELLIOT : Then I do not agec  with that. It is not a d n m  game if I 
destroy the other chip, which I maintain I can do if I hare thc strongest bow, and 
tho wliole of my nr,nument is based on the assumption that you must let me put my 
nmoup nllcrc I likc. I f  I take the guns from the midships and put them at the 
bow I plaec some amour  there also, and therefore I hare thostronger bow. I think 
Captain Colomb has shorvn that we arc gradually growing into end-on firc. I look 
upon tlic ‘‘ Xelson” and “ Korthampton ” as the two beet masted ships KC hare, 
nlthough they do not represent my ideas of placing guns and amour, still i t  is 
an approach to the end-on principle. I think before \TO start m t h  tlic war game the 
question I harc,just referred to should be a t  oncc settled-arc ~s-e or arc IYC not to be 
doned to do what ire likc with the same weight of amour  and guns? If sou do 
not gmnt that, jou at oncc dcprirc thosc who adrocate end-on firc of onc of their 
strongest points. I hopo that Captain Colomb will be enablcd to bring this matter to 
such ti solution as will lead to instruction. I quitc ngrcc we nll m n t  to be educated 
on thc subject of n a r d  tactics, not only the ~ o u n g  Oficcrsof thcsen-icc, bu t  the old 
oncs. We harc not turned our thoughts sufficiently to it ; and men sincc Admiral 
Randolph’s apcr came out I am sure tlic considention of it has done us all n great 
deal of gooBand has made us think of things wc wcrc slccping orer beforc. I hope 
it will not bc allowcd to drop, but will bc carried out paticntly till something is 
scttled.‘ 

Adrnirnl Sir SPESCEIZ Ron~ssos : Although therc has becn a wry strong clilTerenee 
of opinion on ccrtainmatters, I concur Tery generally mtli  much that has bcen said, 
and I wish to bring that agreement to bmrupon theproposition that has becn made. 
I am not going to discuss any of the mattcn onwhich therc is a Tery aide clifferenec 
of opinion, but what I should wish to say isthnt I thinkmost of tlic objcctions taken 
would bc nnswered and tlic grcatcr part of tho Mercnees of opinion n-ould be at 
oncc solred and k i d  aside if this m r  gamc could be establthed and played out. I 
~ o u l d  therefore propose to this meeting that one and all \YO slrould fakc c rc r j  possi- 
blc pain3 to get up a war gamc, to select nn umpire, to Is7 dorm the rules, and so to 
liarc this war gamc plajcd with the best ab i l i tk  that can bc obtained on the 
contendinn sides. I think it nould not bc quitc pos3iblc to follow cxnctly the courw 
that ~ c d h  Elliot has suggested. It w o i ~  nnmer no useful purpose to say tlixt 
we ~r-ould not try n war p m c  nor acquire the knodedgc and espcrience we might 

BROrmSIDE FIRE, Ah’D A NAVAL WAR GBJIE. 

I The “ end-on” ship I would propose is fully &scribed in the dissentient report 
of tlic minority of thc Comiittec of Designs for Ships of War entitled ‘‘ Report of 
“ Admiral Georgc Elliot and Xcar-Admiral A. P. Rjder on Desi,p for Skips of 
‘‘ War,” which is chteil October 14,1871. Alter eight years of further experience 
Ifeel morc conlinccd thnn c-icr ofthccormtncas of the ricws entertnincd by Admiral 
Rjdcr and myself at that  date, nnd I ~rould invite thc perusal of this report by 
those xho takc an inter& in the problem of ‘$ end-on ” rerms broadside fire. The 
only nltcrntion ahicli I i~ould now proposc to make in tlic principles of designs ad- 
rocated in 1871 would bc that inlieu of tlic nthwnrt-ship bulkheud I should place the 
m o w  round the b o w  cipccidy a t  and below thc water-line. I am plcascd to 
know that thc principlc 01 watc t -he  protection which wc introduced in 1671 h 6  
been lalcly acceptcd as a desinble substitute for sideamourprotection by thc Chief 
Constructor of tho N ~ T  . I trnst that tlik controrcrsy of “ cnd-on” rcrsus broad- 
side h c  mar resulc in a750 bringing into prominence the superior admatages to  be 
obhincd by mounting gum on rerolving platforms en larlelfe within fixed toacrJ 
on the upper deck, which feature mill mt!irally lead to tho adoption of tripod masts. 
It must bo ECCU at once that all-round arc, if possible to bc obtdncd in all ships, 
must bo supcrior in ercry respect to any sjstem of bmadsiclc battery firc, and tho 
increased power of h c a v  ordnance has produced rery gmT0 objcctiom to the con- 
tinued llsc of r c r o l h g  turrcts.4. E. 
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DROADSIDE FIRE, AXD A NAVAL WAR GAME. 53 7 
b witnessing a combat on pnpcr conducted in that wax, because the particu- 

1ar ship t i a t  is to fight the broadside ahip with ndrantagc luult be constructed in a 
in which no ship has yct been constructed. I am afraid that to wait for such a 
would i l c l a ~  for a TcrF considcmble period any scttlcmcnt of the question l1or 

a naval action in an irondnd 611Ould be conducted, or what is the relatire raluo of 
brondsidc ns comparcd with end-On mulament. lt’ith that csccption I tiling a 
p a t  d p l  that Arlminl Elliot has 63id is pcrfcctlg true. I concm+mtlia good deal 
of cha t  Admiral Rnndolpli has mid 60 far as tho tlicory of the thing ~ O C J  and I 
think the diffcrcnccs of opinion that exist between him and Captain Colo& as to 
certain tnattcrs of fact and certain matters of deduction will only be eolrcd by that 
battle upon papcr. The point that I think is impossible for this Institufion to take 
any part in a t  present, is in altering the construction of a ship 6 0  fnndamentnlly as 
to l ~ n r e  the armour and p m s  distributcil in the m y  that Admiral Elliot rould 
Gsh to hare them put. I think we must figlit a battlc on paperinthe 6ame mnncr  
and with thc some kind of ships as irc should fight a bnttlc in the open sca. There me 
&odd no doubt find ships nrmcd on the end-on principle, and &ips armed on the 
broadside principle in the manner Captain Colomb ha3 pintccl Out, nnd the battle 
&odd be fought betwen two ships amcd in thoso diUhmt n a p  If that can be 
carrid out I am certain we shall all clcrirc the  great& possible adrantago from the 
lecture me hare heard and froln those rcry raluable papcrs thaL Aclmirnl Randolph 
hna read to us. 
, Captain Crrnrkv IIBIIJ~I: : 1 am sure Captain Colomb nil1 only be too glad if I 
point out to him one matter in which I think he ha3 hardlf done justice to one 
Officer. f i e  opens hL papcr by sagng: Ii To Admirnl Randolph belongs the lionour, 
(6 which, so far n3 I know, wil l  be unohallcngcd, of bcing the o n l j  man in Europe 

.rrlio has JistinctIy faced a tactical problem in n a r d  wnrfarc.” I am firmly 
convinced no papcix ercr rcad in this thcntro hnrc bccn of such importance on thc 
subjcct of tactics (the most important of n l l  the questions that conic bcforc naval 
officers), as thosc which Adniiral Randolph rcad, but at  the same t ime1 think it. 
ought to bc rcmcmbcrcct that E O ~ C  j c n n  ago one OIiiccr of the Englidi Xncy did 
take up one particular tactical qucstion and, in my opinion, nnd I think in that of 
othcra, did thorouglily eltinust it. That I bclime to be theonlyhtcince. I linrc rcad 
most of the tacticallitcraturcofmodcrn da a nnd hare studicd B grcat part of it, atid 
M far ns I know there i3 no single enscin wiich any Officer 110s tnkcn up onepartien- 
Inr tactical qucstion and cshnusld it in the E Z ~ C  manner that Commsndcr Grcnfcll 
took up d m t  wa3 thcn considcrcd the r q  important question of thc towing to?+. 
It may bo said Captain Colomb meant only when the diffcrcnt amis wcrc all cmg 
considcrcd, but i t  Ehodd be recollected, if that  i3 the caw, that there mns n t  tha t  
time n ‘cry wiidesprcail opinion that this toffing torpedo might to IL 1grcat extent 
takc the place of ships anncrl in m y  other wn : we h e a d  n p c a t  deal about tug 
boats nncl small steamers bcing equipped w i d  this toning torpedo, and that the 
whole dcfcnce of tlic countrj might be left safcllp to thcm Cnptain Qrcnfell took up 
this question, nnd I think thoroughly cxhautcd it. IIc shoncd exactly what might 
nnd might not be ~ O E C  by that particular wcapoa Captain Colomb mill not be 
aorrF,if this k an omission, that I have pointed it out, and I am quite surc hc would 
be the Inst man to do injustice to Captain Grcnfcll, of whose labours I hare rcason 
to knoa he ha3 a rcry high opinion. 

Dealing with the qumtiom rakcd in thc papcr, 11~oukclg.o on to the 9th paragraph, 
in Thich the lecturer spenks of the scrim of ships, mentioning thcln b j  namc, ordcrcd 
from 1859 to 1863, an!Jpays : ‘ I  Wc harconly wry  faint indication3 of an o inion in 
1‘ farour of end-on fire. I concur with him in thinking that opinion in Fnrour of 
end-on fire since then has ehangcd, end thc rcason I belicre to be this  : that at  the 
pcriod which he mentions, 1859, nwal  Officcrs (not naral comtructon, probably, 
becauso I am sure crcn nt this moment therc can be few more magnificent instances 
of naval construction than the ‘‘ Wnrrior ” and ‘ l  Black Princc”), that naval Officers 
m-erc certainly under the influcnce of traditional fccling. All our prerious battles 
had bcen fought with ships carrying long r o w  of guns on the broadsidc, nut1 I do 
not. think KC had yet b c y n  to rcalizc how chnngcd tho contlitions of nard warfare 
Kcre, in sccing that ships retaincil thcir motirc poner probably throughout 
an engagement. Some years ago a French Officer in the Recrre des Beus 

2 x 2  
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538 BROADSIDE FIRE, AKD h XAVAL WAR GAIIE. 

IECondes pointed out thc rcmarknblc fact that although this rctcntion of the 
motirc power cnablFc1 tlic new Ship3 to fight de p o b t e  or cnd-on, wc =cepe 
still going on arming. ironclads on tho broadsidc, makinn them rery much 
the same as tho heavy friptcs and line-of-battle ships of XEIson’s d a p  There 

been a &mgc  of opinion in this direction, and the armamcnt of tho 
ncn-er ships gircs a greater prcpondcrancc to end-on fire, using thc word in its 
widest scn-~e. I nican a capacity for firing tormrds tho bow or stern. Suppose for 
tile sake of nrgnmcnt wc admit it.was n mistakc-which I nm wry far from 
nclmitting. Supposcwc ~ay,lookiiig a t  it in thc pirscnt statc of our knowledge, that 
t h b  taking of guns fivm thc strict broadsidcposition, nnd learing them whcrc they are, 
more or less in thc cnd-on position, was a mistake. I think that a t  the samc time 
the changc that was uiadc showccl that thc ships wcre being nrmcd upon what at  nu 
crents was something like a scientiGc principle, and rre iwrc not simply under the 
iilflucncc of theold traditional habit of custom, andof the designs of former ships. I 
11ari intcudcd to hnrc madc somc rcmnrks upon thc M u i t c  variety of positions nnd 
circuu~stances of naval warfare, not only of n a r d  irarfarc in gencral but cren of 
particular nctious bctwcen singlc ships, actions in squadrom, and actions whcrc there 
might bc a superiority of forcc on thc onc sidc or the other. But  that ground he8 
becn altogethcr corcred by Admiral Randol 11, and as I should bc quitc unablc to 

ut fonyard nny ricxrs on that point as ircf; as 1ic ]in3 clone, I s l i a ~  not attcmpt to k so. \\‘it11 rcspect to tlie war gamc on shorc, I think I am riglit insaying a certain 
eleiucnt of chnncc is nllon-eil to intcrrcuc. I harc ncrer seen one, I ham only h a r d  
it describd, but I think that dico arc nscd and n ccrtnin rnluc is giren to particular 
circumstanccs which may occur simplj by throning thc dice. Ido not know wllcther 
Cnptain Colonib tliinhs it necessary to in t rduce  anFthing of thc sort a t  prcsent. 
Torarch thc cnd of his paper thcrc is onc paragraph nhich I think is rery important 
indeed ; it is a paragtap11 which says an immense deal, and s a p  it becausc it docs 
not put it rerj directly. ITc s a p  : “ Thc exact problem which I orcr for inrcstiga- 
*‘ tion to-day is, cng tho slip S, by skill in mancrnrring, cniplor half his gnu-power 
I‘ orer au nrc cxtcncling tlircc points bcforc and abaft his beam, with succcss against 
I‘ a ship ~rhose skill in manacurring is IEJ important because there is no point un- 
‘( corcrcd by his gun-firc, and who3e only clisadrantngc is that in the position in 
“ which X will aini at placing him hc has only one-quarter of his full strength?” 

Oaptain C o ~ o x n :  That is a mistake; it ought to bc “ threc-eighths of his full 
“ etren41.” 

Capcin DBIDQE : I would cnd tho sentcncc at  tlic eoinnia bcforo that ‘( no point 
“ uncorcrcd b j  his fire.” I do not tliink it would be poasihlc in so many word3 to 
say an-jthing morc strongly in faronr of a ship ornird as T should bc and morc 
strongly against n ship armcd ns S should be ; I think of all thc criticisms that !,,,I? 
bccn passed upon the paper that ddllliral Randolph read, nothing in my opinion 
goee further to conGrin tkcjustico of tho r i m s  flint h~ expressed than is contained 
in that paragraph which I liaw just rcacl. 

Captain Scorn, R.N. : Tho gradual derclo mcnt of bow and stern firc spokcn 
of by Captain Colomb is no doubt correct, %nt I think that from thc rcrr first 
there has bccn 3 good deal of coiisidcrntion gircn to thc niotlc of arming ironclads. 
The “Enterprisc,” for instanec, was amid for bow and stcrn fin?, and tho same 
srstcm was aimed at  throughout ; but thc mcans of mounting the guns EO ns to turn 
tJielu mind  eusilr from port to port mcrc thcn wanting, nnd a good deal of difficulty 
was cxpericnecd& suppljing them. As thesc moan3 hccaxnc inorc ond morc pcrfect, 
tho placing guns so ns to bc fought both upon tlic bow nnd upon tlic quartcr, was 
morc nnd iuore carried out. 3Iany peoplc considcrcd it was not necessary to with- 
draw guns from tlie broadsidc to put tlicm eitltcr at bow or stern, but that thc guns 
sliould do tho cloublc duty, and in thnt r i c a  they wcrc no doubt fulls borne out by 
tho results. There is no reason why thcsc guns Lihoulrl not be turned by turntables, 
so as to bc quickly brought to cithcr position and fircd. I do not think that tlic 
wholc qucetion can bc fully cmnbraced in a war game, limiting tho combat to singlc 
$hips ; for our ships would sometimes harc to fight in squadrons, a t  others tkcy 
n-cnld liarc to adranee up riocrs, and likcirisc to cut out resscls. When acting in 
squadrons thcjwould oftcn not bc able to use their broadside firc, and in moring up 
:ind down rirers t h y  would frcqucntlj bc unablc to usc broadside fire. Then them 
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BROADSIDE FIRE, AXD A NAVAL WAR GA31E. 52 9 
ir the question of the ship being aground and airrounded by gunboats. What  
Ellance would she hare if d ie  had merely broadside fire, cspecinlly it there were land 
batteries ns well rn gunboats playing upon her? V h n t  is rcquired is to hare each 
war ship arnica m t h  lidit guns, to play upon gunboats, nnd with hcnry guns to 
attack powerful battcri&, &c. Thcre is the frirtller point to be conridcrctl, which is, 
that our merchant TCSSCIS nrc not nnlikcly to be nrrned eo as to play (t prominent 
part in fiituro wrarffire. couple of such r’csscls would run an unarmoured ship 
req hard if ahc had onls broadside fire ; thej would not nllolr her to use that fire, 
for they ~ o u l d  follow her U p  closely, just as Admiral Elliot has pointed out in the 
cnGc of a single combat ; he has, I think, cihaustcd the argumcnts on that point. M y  
own belief is, that our efforts should be directed to arranging all the l i m y  guns of n 
=hip to fire from ahead to astcrn. Thcre is no difficultyin doing this, it is merely carry- 
Ing out n little further what has bccn already done in the cape of the “Audacious ” 
clnas. Tho guns could be mountcd nithin circular projections,’so as to fire from nll 
round the broadaido to within 13’ of the line of kecl. Thij wide mngc of 154’ on 
&i broadsidc, a i th  all the h c a ~ y  guns on each side, is wry important, for it lcares 
o l i l ~  58’ out of 3GO’ which arc not corered by the full broadside fire. Then, amin, 
the ship is not always in smooth water, but yon want, EO far as you can, to %-eep 
tho ship steady when firing her broadside. The circular projections would not only 
afford the pomr to do this, but you worrld be able (in conscquencc of the \ride range 
of fire), nhethcr ndrancing or retreating, to fire the whole of Four guns, with a mry 
slight nltemtiou of couisc. Chptaiu Coloinb sat s he would p w a n d  firc his broadside ; 
my cxpcrience 1133 bccn that when JOU port the  helm orer the ship sill heel, nnd 
you hare wild firing, and if soti nttcmpted to fire while the ship wa swingiug, accu- 
racy was rers diflicult of ntt~~inmcnt. What is wanted is that tlic hcary guns 
should be able to command on arc of fire from nhead to nstcrn, nnd I beliere that 
future progress will bc in tlic direction of placing light etcclarmour outside the guns, 
and giring tlic ship rl, stcel clcck, cstendinm from the ram-bon to the stcrn, and throw- 
ing i r w g  the rest o f  tiie u s u a ~  dcfcn&e armour. I think, iioaercr, it is rcq- 
difiicult to apportion the rclatirc raloes of broadside and born fire; both wen1 to 
me so neccssiry that, like the arms and legs of the human body, you cannot dis- 
serer one from the other mithoiit matcriall~injuriug tlic n-hole iigl~ting power of the 
ship. 

Xr. SCOTT R~SSELS : One word only on II profesaionnl point, which must Iead to n 
little confusion as to the mode of carrsng on this mattcr. Adruin1 Elliot wnid lie 
wodd like to take the armour nway froiii tho middle of the ship and place it on the 
end of the Ehip if the guns were carried there. I want to rid your minds of the 
supposition Llut the a m o u r  in tho bow of the ship is of the least u s 0  to you in 
giring the skip the strength neccssarF to make her a better elli in tfic a c e  of 
mmniing. I am one of the fcri pcople who hare Lalicn the troubc to  run-down 
rcsse~s,  to scc whether my work wodtl or i rou~d not stand, and I nssurc TOU nll the 
amour  you hare hitherto put  on II ship gircs neakncss in that case “instead of 
strcngtli. Sou find the plates tilt 
out in the most bcautiful manncr, and when jou hit upon tlicm at a placc which 
slightly dinges them in, the clinging in of tho armour nt that point tip3 it out n t  all 
tlie other poiritz, and thc armour iumblcs doim. I want J-ou not to fnkc n w n r  n 
single plate from the central battery of your ship, and stick it on tlie bow, i n  the 
belief that your bow will bc one bit tlic rtrougcr for the purpose of ramming.. I 
want you to I I ~ S  jour bow etrong, but do not do it hy armour, do it t~ somcthng 
quite cliffercnt. I nm nu old ndrocutc for  cnd-on fire, and I remain EO ; but now in 
our large nrmour&d war ships, I am au ndrocatc for broadside fire, bccause I am 
satisfied that tho end-on work is eliieilr to bo done by ramming, and that. it i s  only 
whcrc the ram is iiot uacd that your guns are wnntcd, and thcn you ought to ham 

You go bang at  .our ship, what do you find? 

tliem nll on tlie brontljide. - - 
A d m i d  SELXXX : I think it would be a great it7 if we could not come to 

some concIusion ns to the method of followinz un %c \Tar ~ n m e  xr~iiclt Cnvtain 

1 

Colomb hns so kind17 dc+cd for us. 
clitlieulty iu making i t  a r c p h r  part of the performances in this tlieatre. 

It Eeem; to‘me there would not bo any &.cat 
Mnny of 

- 

1 Bee T’ol. sx, No. Isxxrii, page 476.-R. A. E. S. 
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530 BROADSIDE FIRE, AXD A NAVAL WAR GAME. 

our erenings nrc spent. in much lcss interesting subjects than this, which might be 
usefully stuclied by thc seniors of tlic profcssion, i f  we cannot gct thc younger men 
amongst US. Wc could easily form two parties, nnd obtain an umpire Euniciently 
firm and well obcptl to s o h  tho little differcnccs which would be sure to arise of 
judgmclit and the eEcets of certain circumstances. 
great nicasiire for the judgment of tho Council, but I think if a strongrcprescntaticn 
is mado froni the meeting that such D thing is dcsirnble, thcy will bc ablo to  affor[l 
thc opportuuity. 

Xest I would p i n t  to thc fact that, desirablc as it is to conduct cx erimcnts like 

expense ; but as soon as wc get our motive power with a little lee3 fuel, wo shall 
probably be able to get what we w3nt. I hope to be able to girc you somo informa. 
tion on tbnt rery shortly, nnd to show that a vcsscl of 800 tons and 900 indicated 
horse-pover has been working steadily on less than one pounit of coal per indicntwl 
horse-powr, in othcr words halring the ordinav cxpcncliturc. IL is not D simple 
espcrirncut, but it is D dcGuitc fact. 

With regnrd to the types of ships wliich liarc been indicatcd, I nm onc of those 
who would bc wry reluctant indccd to sec tjpcs adopted. I say IOU may miiclt 
inorc wefully prepare your minb for grcat ndrnnccs in directions not now appre- 
ciatcd or known, and it would be a g e a t  error to rct dosn liere any typc of broad. 
Eide or cnd-on fire ship as the most dcsinble. I beliere when YTC play our war 
game tlic profession will learn TWJ much niorc from finding out “how not to do it” 
than from finding out “horn to do it,” because if there was or could be a perfectly 
phin sjstciii of fighting an action a t  sen, tlmt sjstcm would bc sure to bc rrroidd, 

Of coiirsc thismnst bc in 

the Rwjiaii expcnments, it is mainly dimcult in this countv on t 7 IC ground of 

but weniay learn horn Cot to fight. 
With regard to tlic question of protection of armour, to which 3fr. Scott Russell 

lias ndrcrt&, I think <e r n q  say &en a little more. That armour has nctcr bccn 
carried to the kecl, and shot coming from a clistance which happcnd to strikc the 
bow would go out tlirough thc keel, and no existing armour xrould be nny p a t  
protection. You may protect the gun, but if you do not protcct thc ship aud tlic 
engines it-is very little use protccting tho guns and men. The m n  attack is n 
qucstion of E ~ C C ~  and lasting spced. You may 
harc the most splcndid seomcn in the wold, the most splendid nrtillcrist or 
in?nocuwer, but if he has a ship tmo knots inferior to  Ilk enemy in spced Iic cnnnot 
win. It i3 thc old story orcr again. Speed, lastiug speed, is the main function 
which settles nll thc conditiona of a nand combat ; and I do not nntieiyntc, if w: 
eyer hare to flght with ironclads meeting each other at  Eea, th3t we 8 in11 Anon 
exactly what ironclad it is that wc mect, so that we shall be able to say, that 
‘‘ Tessel bas PO much armour, EO many guns, EO much ererxthing.“ We shnll very 
rarely be ablc to do it. W e  may meet quitc a new ship, of which tlic conditions 
aro not known. I qtiitc acknowledge it xs absolutely necessary in n War Uanie to 
Iay d o m  certain conditions, but I tllink thosc conditions should be one ship ngainst 
tho other costing about n s  niiich, but do not confine them in spced or other par- 
ticulars. Say “ I will take such a typc of ship ns my ship, you choose another.” 
Figlit the two, and scc xdiat they will do, our objcet not bcing so much to  show 
superiority of onc manocumor orer tlic other as to show what can bc donc with each 
~135s of ship. In that way we should learn l e v  much, quite equally wlwtlicr JOU 
g a ~ c  D pawn to Four adrcrsnry or ercu a castle, or n-hctltcr 114 takes one from you. 

Admiral RAXDOLPII : The lecturer says, I ‘  Two elements clearly govern the pro- 
‘‘ bablo rduc of shot fired, tho clistance of the target, and the nngle a t  which the 
‘‘ shot would strike. A. third clement cumcs in for ship in the size of the targets 
‘‘ Tertiml and horizontal, which vary according to tho auglcs the path of the Ellot 
“ mnkes wit11 tho line of keel.” I wish to inquire whetlier Captain Colomb mcaus 
to ignore nuy difference as to khnt part of a s l ip  is stluck by the shot-whether nll 
parts arc considered equally vulncnblc, that is, whether a shot striking, say a t  tho 
waste wntw pipe, or  entering a port, or a t  the water edgo between wind nud water, 
is estimated a t  thc mame d u e  as a BhOt striking the most invulnerable part of the 
ship? In other aorde, shcthcr tho cornpantire ralue of the sidemid end-on bits 
is to be crtimnted only b s  the angle of incidcncc ? 

Captain J. C. R. COLQYB: That quwtion a8 to  the relative value of sped  is o 

That is tho whole question. 
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BROADSIDE FIRE, AXD A NAVAL WAR CIAME. 531 
rcry important one. It appears to me tlie mn game ma? throw n good deal of light 
u p ~ u  it. X y  only object in rising is to  say I think it is rcry desirnblc to  try onc 
thing nt a timc. Thc main principle it nppears to me to be discussed this afternoon 
ia the relatiw importance of brcndsidc to end-on fire. Of COIIIYC I cannot pretcnd 
to a tcehnicd knowledge of this subject, but as one taking consiclrrablc interest in it 
I think n great deal of confwion nnd misconception has nriseu from trying to settle 
too manr things a t  once. 

Captnin P. 11. COLOXI?, in rcplj, mid: I think tllc rliscussion Iias shorn rcry 
clearlF-as m j  brothcr lins cxprwed it-thnt the  chief difficulty in discussing tliese 
pestions is to aroid trying to do too many things at once. lye try, in point of 
fact, to run beforerc arc i? n condition to Talk, nnd the consequcncc is, we some- 
times lcare discussions in this tlicatrc G t h  our ideas very ncarly a3 unsettled 53 thcy 
,,-ere before we entered it, if not still morc EC. 

A d m i d  Randolph thought I wns not quite fair to him in sn$n- that his only 
endearour was to force 1ii3 ndrcrsa. to occupy tlic stern position. ~ 7 y  refcrcnce is 
to the first dinp in  in 11ii papor (JY where he nssiinies-and iL is tho only d i a p m  

~ h o w s  nliere thc positions last relntirelr for any time-that A --ill. bc ablc to 
i;ec B on his quarter for eight to ten minutes. Tlicn as to the cllancc of the 
I~.&xandm” being rnnimcd, I should explain to thc Admiral and to the meet- 
ing, nnd 1 hare stated i t  in an cnrlj- pan,mph of thc ppcr, that I ~‘213  not really 
replpng to Admiral Randolph ; I was taking n genera ricir of the qucstion as it 
appcnrs to me, and n3 it was applied to our present ships, and that 1  ha^^ not 
osumed in thc paper that tho ships alwap lind cqual speed. I hare throughout 
nisumcd that it ‘ i ~ w  possible for them to  liarc cZitferent fipceds, and I I i ~ e  used the 
cffccts of thosc differcnces of speed in the case of the l‘Alexnndra,” the ‘‘ Xc1~011,’~ 
“Xorthamptou,” and EO on. The Admiral thought I was also hard on him in Fnying 
lie had madc no nttcmpt to force his enemy on his ban-. Of course it is diflicult to  
prore a ncgatire, but I do not find in thc pa er any such nttcmpt on tho Admid’s 
part, and I couceircd that hc found a diffic&y in forcing tlic enemy to rcmain on 
his bow. 

With regard to my exprcssion that thc bow gun3 rere rcally ~nl; rirals to the 
ram, 1 think the expression is legitimate, and nicans n good deal. You arc actting 
up your gun weapon side by sidc with your stem weapon ; tlint is to say, sou nn? 
setting up two wcapons, one against the other, when, if your ram succeeds, it i s  
perfectly certain Tour gun is neither berc nor there. And I nm quite sure of this 
one point, that when you arc dclirering your rnm b!on you will allow nothing in the 
shapc of gnn-fire to distract your attention from tlint; and you m-ill distinctly 
forbid thc firc of the bow guns in casc tho smolic should interfere d t h  you just  n t  
the last minute. 

Admiral Randolph said it was not fair to pit o r‘BelIerophon” ngainst n ‘I NCkOn’’ 
or ‘I Xorthnmpton,” speaking ns though tho ‘ I  r\‘elson” and Northampton ” were 
not nnnoured ships. They arc armourcd ships : they liarc nn nrmourcd deck nndcr 
mtcr,armour at tbc water-lik, and armour nt both ends of tlic bnttcg. Tke 
broadside pins alone nre not protected ; ercrytliing clso is. To say it is not fair to 
pit tlic “Dellerophon” against thc Xelson” I think is incorrect. You must takc 
 hip, to eoniparc thcm, of something nearly the snmc cost, and something nearly 
thc samc displnccment. n’ow the “Xelson” cost 333,0001., nnd tho ‘I Bellerophon” 
315,0001., only 9,OCOZ. difference. The ‘‘Xclson’s’’ di3plnce~cut is 7,323, and the 
“ Bellerophon’s” 7,531. I do not flunk you could hare get, throughout the nliolc 
x a ~ ,  two ships morc nearly equal to conipnro on0 with tho other, orccpt in the 
differences of arrnu emcnt of armour and nrmnmcnt. 

ddniiral R n n d o l s  and acvcml other spcnkcrs ndrocnted, as fnr as I understood 
them, tho confinucd variation of our ships, bccnusc KC ooald not quito SPC Iiow they 
were likely l o  bc employed. A letter nppenred in tho Titnes tho otlicr day from the 
Chicf Constructor of the Italkn Kary, in whicli he took n rory different rier. lTe 
mid, “We first of all determine hair KO nro goinn to om loy thcso ships before RC 
“ design thein j” and he finys, lrWe built tho ‘ DeIio,’ ‘ &andolo,’ and ‘ Itah,’ with 
“ t i  distinct tnctical object.” My whole argument is that tho Italinn met l i~d  60 far 
ia ri ht, nud that if we wcrc to build and a m  our diins aitlioiit on1 &finite ideas 
3t ah, we should be wrong. 
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5 32 BROADSIDE FIRE, AhX) A XAVAL WAR OhJIE. 

Admiral Randolph dao said he thought it rr8s not poroible to carry the hcariest 
guns on tlie broadside, though you niny carry them forc nnd nft. 1 cannot of course 
answer as to that. A s  far as we hare gone, tlic weights we hare carried on the broad. 
side harc been carried sucecssfully, and I do not knolr how much further we shnI[ 
go. after all the great 
question is tlic best handling of thc ships. It is thc ahole question, it sccms to me, 
nnd I takc leare to say that I think 1 harc been somcnhat misunderstood if it  ir 
alleged I have put forward anything in niy paper which would repel that idea. On 
the contnrr, in tho last pangrnpli 1 hare put i t  most distinctly. 1 hare said it doe3 
nppmr to  mo that a ship which puts lier gun3 in a particular placc, with a particular 
n c v ,  may, by the good handling of that ship, be in a bctter position than another 
ship diic!t has put her guns all round EO as to nroicl pnctieallj the necessity of 
mnncrurrmg. The eontnry is more like Captain Scott’s rim-, placing guns eo as to 
cover tlic ciitirc horizon EhUltaIIeOUS1J-, and forgetting that tbc morclncnt of the 
ship ail1 giw the rcal nre of traini~g.‘ To keep all your uns to  bcar on definite 
objects sccn~s to mc n stronger position to take up than to p%co sour guns so that 
whatercr Iiappens IOU may be able to fire some of them. 

A d m i d  Handolph criticised my method of valuing shot, but I think hc could not 
Iiarc quite mrrieci m y  table e i th  him. I f  you look a t  the  table, tliero is nu cn- 
dearour to do exactly what lie suggests. You can only do it w r y  roughly, but 
thcro is the nttrmpt to do tho thing. You EW, when you fire a Eliot at your S 300 
yards off, and thc psth of tho shot 13 nt right anglcs to the line of keel, I niust call 
that tho best shot you can fire n t  hcr; if JOU can pcnetmte a t  300 yards you would 
certainly penetrate within 300, nnd if you fire strnight at her, brondsidc-on, within 
300 yard3, sou mast mnke a wry bad shot if you do not hit lier. But when you 
fired at tlie Famc ship in the line of keel jou would first of all have a suidler rertical 
target to fire at, and your sliet \\-odd be liable to bc turucd by thc light iron-work 
nhcad or nstern of the battcry. Thcrefore, I take 10 per cent. off the vnluc of that 
shot. Kow nc arc still a t  tlic 300 yards range, and shot fired at o point (saj) before 
or abaft tlic beam, certainly lose sometlliug by rcason of not impinging cxactly 
normal to tlic nrmour-plates. I take off 10 points for that, and in the aino way I 
take 10 off for the shot f i r d  a t  a point from tlic line of keel. Then I E U ~ ~ O S C  a eliot 
firccI n t  four points to tlic line of keel would strikc cithcr the broadsidc,or tmnsrersc 
bullihcad, at an mglc of four points, losing EO much of it3 mlue as n penetrating shot, 
bccnuse of tlic nnglc. So that x c  reduce tho raluc of these shot to half thc full 
numbcr. Then if we go on incrcasing thc distance, still firing at right angles to the 
h-ecl, the value of the shot wodd go on deercasing as the squaro ot tho distance- 
continually dccrmsing, first, because of tho difficulty of hitting, secondly, because of 
thc smaller chance of penetration according to  the distance. 

Captain Long mcntioned Admiral Bourgois, and A(lmies1 Elliot said there xu13 
onlyonc thing to be donc, that was to run end-on. I do not quitc gather that 
Adminl Dourgois would run stern to stcrn if lie could do it in any other war. 
But tlic point i s  this : Admirnl Elliot says ‘I I will hnrc tho stronger bow,” and I 

resume Admiral Boiugois would mako tho enme demand, to run stern-en lie must 
Eaw tlic strongcr bow. But how nrc you going to secure the stronger bow? You 
nrc noting for an impossibility. The two ships can go en strengthening the bow till 
they comc to tho limit of strength, and thcn thcy nrc equal. Then, to be rcaeonnble, 
you must mako a stern t o  stcm encounter a drawn pnic, and I am quite sn tk6d  
nobody in rcal action will mnke a stem to stem encounter if lie mn aroid it; hc nil1 
wry often comc cloie to it and avoid i t  just a t  the last minute. I think Sir Spcnccr 
Robinson really EUffiChtly ansnered Admiral Elliot. Tlic dimculty in norking 
thc war game is to  work it under distinct conditions, and under circnmstonccs when 
wc s l i d  nll bc in agreement as to what is n loss and whnt is a gain. If JOU rnr-j the 
nrmour nnd the guns in the ships, immdiatcly you comc to questions that are as p t  
insoluble, you get no further aftcr thc whole of your battles. But  if, on the con- 
tnry,  you take two definitc shi 3 nnd irork them on paper in his wn-j, your idcas 
will bc wondcrfully changed ancfwry much enlargd nnd opcnd-rery much more 
80 than pcople are ap t  to think at last-because there is bctnecn tlioac ships, as we 

l lut  I most cordially concur irith the Adlniml when lie 

~ -~ ~ ~ 

Cree the rkc of thi3 idea in “ Our Ironclad Ships,” page 236.-P. II. C. 
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BROADSIDE FIRE, LYD A XAVAL WAR GAME. 533 
may fight them hcrcaftcr, the fiingle difference of placing the y n s .  If  mcrything is 
tile same, except a t  this or that point, you will couie to something like a conclusion 

to which i 3  the bcst waj of rlacing the guns under those conditions. Then you 
may my, ‘ I  Now we have got t iat, we d l  introduce another condition ; we will in- 
(1 crease the epecd of one ship.” TTc sliall then come to know the rclatire T ~ I U C  of 
broadsides and end-on wlicn spccds arc unequal, and PO v-e shall go on till we get 
dcfiiiitc conclusions on thnt hmd also. 

Adinin1 Elliot also nrgud  npinst  my iicw, that if guns wcre taken away from 
the broad~idc at all, thcy ought rathcr to strengthen the stcrn than the bow, and he 
llscd thi3 singular ezprcesion : “ If once I got on his quarter that ship isminc,” nican- 
ing if he hail superior spwd. But that is nha t  I hare bccn saying all along. 
Admiral Elliot was rather fighting the war game without the ncccsaary materials. 

must pin oursclrcs down to rery distinct and accurate conditions, or we get off 
tholine of rail on which we onght to pursue our argumcnt. 
I am suro I I i a ~  to thank all the spcakcrs for the crcccdingly complicntarg way 

in which they hare spoken of my small labours. This qucstion of the war @me is 
one vhich has long bccn in my mind ; but the actual work I lnrc had in devising 
this particular war game has rcally bccn rcry small. It so hapl~cnecl that my mind 
w s  prcparcd for it ns soon as 1 got the “ Tliundercr’s ” cxpcrimcnts, and it became 
a wry ensy niattcr to turn those expcrimcnts to  account in B form which no doubt 
d l  be improred upon, but undcr irhidi, I cannot hclp thinking, thcre will be found 
some rcalstuK 

Captain Bridge did me only justice in thinking that I nercr n-odd hare lightly 
otuittcd to mention Captoin Cirenfcll’s splcnclid elucidation of tlic T ~ I U C  of tho 
IIarrey torpcdo, which I may perhaps be pirdoncd for sapng I think killcd that 
torpedo. I hare in otlicr pIaccs and at otlicr times donc the fullcst justice to 
Captain Grcnfcll, but as I Iiaro said, that wn3 a single p in t .  Admiral Randolph 
haa tnkcn t l x  wfiolc qucstion. lie has takcn two ship3 and fought thcm out, which 
nobody else has ercr done. The only person I know of who has at all approaclircl 
him i3 Captain Nocl, in the ess3y which Ton the prize in the Junior Profcssional 
Association at  Portsmouth. IIe took two fleets and led them up to one nnotlicr 
and parfially fought them, but  he did not nrry it through. Aclmiml Randolph has 
carried the thing right through, and has takcn cwry possible sort of position in 
which a ducl can be fought, nnd has tlioroaglily attacked that distinctive tactical 
problem. I do not think anybo(1yckc ha3 clone that bcfore. Captain Bridgc spoke 
of thechange of opinion as to the end-on fire being due to the changed conditions 
which are chiefly influenccrl by the spcccl, but I think this i3 csnctl the qucstion 
we want to arye.  1s it true tliat tliis pomr  of liccping your speci Should mnke 
you ilmw may Four guns from the broadsidc, and put them on cnd-on, andcspccially 
at  the boa? I fail to hare head nny dcGnitc rcasoning on the subject, nnd I do 
not think definite rcasoiiiug is to be got at  except by experiment on papcr, such ns 
we propose hem, and aftcr.cvards by cnpcrimcnt at  E C ~ .  

Captain Bridge also spoke of thc ncccssity of allowing for the chapter of accidents 
in the n a d  wnr pnmc. You 
liavc to recollect that the war game amongst military men i3 not to cstablish facts ; 
it  ir to cultirate skill. Your facts nro knonn ; you know exactly d i a t  is the right 
thing and what is tlic wrong thing to do on shore amongst troops., because rou hare all 
the cxpcrimeiits of war before you. Undcr the prcscnt conditions, we in the XnTy 
hare no facts nhatcrcr to go upon, and our war gmie, for many jcars to come, 
until-as I hope we ncrcr  hall-^^ harc tho opportunity of carryinn out in h c t  on 
the ocean, it cau only shoe 11s not indiridual skill, but the mcthod i“, nhich we arc 
to nrin our ships and UEC them afterwards. 

It was simply 
that the gnus shiftccl j there was no actual withdratvnl. He a130 appcars to omit 
the fact that tlic morcmcnt of the ship itself will nlwajs girc arcs of training, and 
that if yo11 hare a skilfully-handlccl ship you will get your arcs of trnining by the 
rnorcnicnt~ of that dllip, and tho ncccssity of proriding for a r a  of training appcars 
to me to be going into the background, and not forwad. 

Bhny pa r3  ago, 
when I ~ v n s  in colnutand of a amdl T C ~ ,  I used to prnctise i t  continually. I lind 

I think I hare considered that subjcct thoroughly. 

Captain Scott spolic of the “Entcrprise” as to “mil-on” fire. 

Then a3 to yawing, 1 must express a somewhat dcGnitc opinion. 
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534 BROADSIDE FIRE, i W D  A NAVAL WAR &UTE. 

rery fcn guns in the ship; they were henry, and I felt if I were called into action 
the chanccs were I should either be tlic following ehi or fljing, bccausc there were 
other ship3 of my sizc with more numerous guns on t t o  broadside. I used to  makc 
wry fair pmoticc indeed with continually yaning, firing brondsidcs, and I think at  
nny rcaaonnblc distance firing broadsides by word of mouth or electricity you will 
make rcry fair practice indccd. 

I sometimes disngrec witli ddmird  S e l n p ,  and I am excecdinglj glnd t o  be in 
ngreement nit11 him nor .  I think hc put the case quite propcrly whcn he said the 
way to argue thew qucdions is by mcans of the war pmc. I think, hoverer, that 
too much strcss has bcen laid u on the neccssit for an umpire, for it sccma to  be 
considered that the umpire will !arc a great dcaTof work. So far ns niy short ex. 
pericnee of it gocs, there iS rev little for the IImpirC to do. Hi3 only work is when 
you 11a1-c niisscd your aim by a yard or two nmming ; up to tlint monient the um- 
pirc 113.3 pncticallj nothing to  do. ITIicn thc gnmo is published you wil1 scc what 
use there is for the umpire to dccidc bcforc the game begins, becaurc pnctically the 
umpirc must represent the chapter of accidcnts that Captain Bridge spoke about. 
He will dccrcc the number of minutes thc fight is to  last, and ke will stop you at  
that time, ns you would be stoppcd in nctual war by thc presence of n superior 
force ; by driving your cnemr into ~ h a l l o s  water; by neutral waters, and so on, nncl 
he s i l l  also, when he tliinks propcr,pop n shoal doun close to you whcn hc wants to 
Tarr tho game. But a3 to actually deciding, I think we shall find the points nrc 
generally EO clcar that tlic umpire will hmo lit& mom to say than in o game of 
chess. 

Admiral S e l w p  sccmd to  say that encnaics would not fight on nu equalitr. I 
think that is exactly the ultimateresult of all tactics. Yousaw that in the establish- 
ment of a line-of-battle. They fought on an equality from tho time thc line-of-battle 
iras adoptd  by the Dutch till.n'elson E ~ O X W ~  them n better way. n'obod had 
thought of anything beyond it. And that will bo the case, I take it, in namfwar, 
that when each side has got that which is really best-not best in his opinion, but 
really b e s t i n  both nations then you ml l  fight on an equality. But I think the 
tactician's aim is to malic sure that he is not fighting on an iaequnlily; that is what 
he 1133 to look for. There i3 one other point I rri3il to correct. I think when wc 
conic to examine by incnns of theso scalcs, we shall see thst speed itself will not give 
you tho p o w r  of nmming. I?lcn two ship3 arc approaching end-on close to  one 
another, the man who keeps llis nerre nncl his wits, and understanrls thoroughly 
what he is about, and has tho bcst steering apparatus, 6 U  knor  perfectly sell that 
the stcm of thcother ship will newr touch him. The least toueli of tlie helm when 
the ships me nearly end-on to on0 nnotlicr will make them certainly pnrs broadside 
to brmdsidc, rub, nncl so on. To cffectunlly rnm you must hare, as well as speed, 
tho supcrior turning power. If  sou hare not the superior turning power ic will be 
rcry diflicult indccrl, Grst of all, to m.m, and, wcondly, to mold being rammed 
yourself. 

The CXURXAX: I should like to ask Captain Colomb d c t l i e r  he hns my 
objection (in his preference for the broadside amngcment of armament) to allow 
thc b o r  gun on mcli side to bo tnincdright forvrard if tlic Construction Department 
makes no objcclion to it. I k n o r  it is possible for him to say "I hnrc madc up my 
" mind that that is the propcr way to plow my guns. dz., for broadside firing OSLT, 
' I  and I will not accept the pmer to fire the two foremost gum riglit forwnrda, ond 
" tlie two sternniost giin3.right aft, as I think it would be n temptation to  the 
" OfIiccrs in command to b g i n  their nction a t  long ranws when thcr nrc running 
' I  toirards the oncniy, and thercforc I sodd block up h a t  port if it was madc for 
'I me." 

Captain Coioun : I am most nnxious for bow fire if I get i t  without too gmnt n 
sacri6cc. If  you show me n method by which you giro me the power of Gring n1 
broadside gun ns IL bow gun o r  a broadside, I harc no objection to  thc " fIercuIes 
s stem n t  all cxccpt the second port, and really I ahould not cnre wry much about 

glad tolenrn that Ca tain Colomb 1x1s no objection to 
two of his guns being nble to be pointed right forrar! and two right aft, and he would 
of course lcnvc it to tlic discretion of the Captain who io going to engagc the enemy 

I should like to ask that question. 

P; 

tiat. 
Tlic CI~AII~XAN : I am 
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BROADSIDE FIRE, LYD A XAVAL TAR GIAUIE. 535 

to diether he opens fire from that gun trained right nlimd or on the bov or keep3 
it tclincd on the broadside. Thercfore in point of fnct ho 1x1s no objection to his 
gun3 being placcd on that principle, proridcd alrvays that these nhead guns can be 
firctl on the broadside : that sccnis to me tho deoiderntum. AlI guns to  bc nblc to 
bc fired on the broadside, nnd two of them. arc to be fired ahead and t v o  astern, 

I had the opportunity of 
seeing what was done a t  St. Pctersburgh, and I must esprcss my regret that our 
Aclniirdty, for some mSon or thc othcr, do not direct the Commanders-in-Chicf on 
foreign stations to set  their Tom Officers to try experinients in rnmming with their 
1.annchec, protected as thcy arc ofways in ILassia by fascinca, so as to escrcise them 
in this matter. If  TO aro t o  hare Captain Colomb’s war game it will bc rery 
instrnctire to all of US, old and joung. Ihope their Lordships may in eomc way 
or other do as tho French Admiralty do, that is, cncourage young Officers at the 
]lome ports nnd on foreign stations to practisc this game, whieh mzy bc divided 
into (I) games of skill where the ships are nliko ; (2) gnmes to test merits of arrangc- 
nlents of nmiament, one person fighting both ships; and (3) mixed gamcs in which 
skill and merits of armament nrc both tested. In  Franec Iounz Officers arc almost 
forecd to nttcnd on ccrtain crcnings a t  lccturc rooms specially proTidcd in cacli 
Dockyard to discuss important questions of n a r d  tactics. Captain Colomb’s game 
will be introduecd immcdiatcly. When I mas a t  Urcst I asked what tho discussion 
for tlic night was, and m a  told that it was what Villeneurc ought to hare donc at 
Tmfnlgnr instead of what Iic did do, nnd that on tlic prcrioas day tho subject wa3 
what ought to have been donc by Admiral Bruejs when Xelson attacked a t  the Xilo 
nnd destropxl thc Frcnch Fleet, and could anything hart been done to prcrent or 
&mini311 Xelson’s SUCCCJJ. Tounn Officcrs rho joined in such discxssions and mar 
p m c s  Irere likely to form mucli Jetter tacticians liereafter than those wlio c l i t ~  not, 
and thcy should bc cncouragcd. Sccondly, I nercr could undcrstnnd wliy wo 
do not hear the results of the important esprriincnts going on constanfly in our large 
squadrons, thc Channel Flcct and the BIediterrnncan Fleet, in the matter of erolutions. 
We hare had I do not know l i o ~  many squadrons of erolution during the last ten 
years. Admiral Randolph commanded one of them, and was second in command of 
anothcr. I hare no doubt his mind and his mcmorandum books arc full of impor- 
tant information which lie collcctcd. The drawers of E O ~ C  rooms at thc Admiralty 
arc full of reports from our best OEccrj on such subjects as “ poups,” how best to 
handle them in action. I hare no doubt that  Admirals IIornby, Beauchamp, 
Sepour ,  Commerell, and numerous others hare nrrircd at conclusions Iiaving the 
forec of axioms. Those Olfirers who hnrc not had the good fortune to belong to thcso 
squadrons know nbsolute1.v nothing about what has been done, what conclusions 
hare been arrived at. There are Officers on ehorc 011 half-pa2 who rrould bc 
dclightd to be nlloncd to xitncss these croIntions in il. resscl attached to thc fleet 
for the purpose, and I think they ought to be cncounged to do 80, for by that means 
and by that nlonc‘can they obtain that amount of knowlcdgc which is so nbrolutely 
ncessarx nud would bc EO much rimed. I am not spcaking for niy own drantnge, 
my naral career is well nigh cndcfl. I spmk in tlic interest of the country and of thc 
junior Flag OfIiccrs and senior Captains. 

I hare’noa to thank Captain Colomb on your behnlf for hi3 most interciting pnpcr, 
nnd to assure him that tho Council of this Imtitution Kill bo asked to facilitate in 
every way thc carrying out of tho n a n l  mar gamc in this theatre. 

combination of broaclsidc and right ahead. 
Allusion has been made to tho Russian cxpcriments. 
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