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It 1s trite to say that 1in approaching uhé’sﬁuﬁj ;I Naval‘wag—
fare under present conditions,we have before us & problem tvhat 1s
not one wholly new,but also one as to which we haverno gulde us
little or neo practical information,on which 1o base any certain.
conc lusions.

We have three recognized weapons,the familiar G(un,Ram and tor-
pedo; familiar in name,put save one,most unfamiliar in use,in place
of the one with which our forerfathers had to trouple themselves;
for as to boarding,when 1t cane to that,the hour for science was
over and that of simple prute force was begun.

Of our three weapons weé have experiéence in the use of one,uvhe

Gun, experience I mean,to a greater or less exvent,under the actu-

al condition of use at sea, although there 1s doubtless a tendency
on the part of many of us to choose,for our little expendivures of
ammunition,conditions of wind and weather which will favor a good
target report.: Still we must all have had forciply impressed upon
us the ract that our guns are on a very restless platvform,and mustu
have imbibed a certain inditference to the wonderful accuracy of
modern guns at very long ranges. Their great advantas® to us lies
in the flatness of their trajectory at moderate ranges,in vhe in-
crease of the point blank and low elevation ranges. There 1s l;qx
ing to our service experimental knowledge of the comparavive accu-

racy of guns fired nearly in the fore andaft line in a sea way,
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vhe Intelligence Oifice has no data as t0 the comparavive accuracy,
uncer the same conditions,of zuns fired in proadside and those
tired at targets ahead or astern; nor am L avare of any adequate
report,s from more advanced navies. It seems probable,however, vhat
the greatest source of bad firing,that which springs trom trequent
and rapid changes of elevation of the piece through the rolliny ot
the ship,would be much l2ssened in those pieces. HKven in vhe posi-
tion most untavorable for broadside gunsjw1nh the sea apeam or a
little forward of it,the guns lying tfore and att would be compara-
tively steady,the axis of the bore would swing through out a small
vertical are.

As regards the ram 1t 1s hard to see how pracn}cal tesLs Of &
very satisfactory churacter are to bs made. We have peen veld tvhat
ramming drills have been instatuted 1in Russia between launches or
very small v-ssels,and such drills must pe very much betvier than
nothing at all. It (must be something,nay 1t) 1s a good deal vo
have legrned the difficulty of hitting another boat on the wing, amd
a very salutary lesson to have found your enemy in such a position
that you cannot dodge him. But fron thése mimic combats 1t 18 &
leng step to the piloet house of a ram meant tor the line o1 Dattls,
and handling bher at a high speed among other ships. Nevertheless
good working maxims for ramming contests may D€ deduced from these

mimic contests.
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The torpedo admits of more thorough practical test,without risk
of doing damage. Its range,time of flight,accuracy under varying
conditions can all be settled,everything but the personal equation
When discharged fron a lsrge ship,or a ship 1in contest with an
equal,there should be no grearner demand for nerve than when firing
a gun from the same; in an attack by small torpedo boats,or py ves-
sels very vulnerable as compared with the shilp assalled,tvhe strain
on the nerves will be greater. In all sham batuvles of torpedo
boats against ironclacs,I should,in estimating the resulus,pe 1n-
clined to allow largely for the fact that the men 1n the boats knew
they would not be sunk,; not that there are not plenty of men bold
enough to carry through such enterprises,the history oif torpedo
warfare,younyg as it 1s,shows this fully; but I think 1t may De safe
ly said,and the whole history of warfare proves 1t,that all cespem
ate enterprises which require not only courage,out skill used with
coolneéss are peculiarly open to failure, the men who,holding their
lives in their hands,with the chances against them,can seize the
right, moment,neither too soon nor too late,are exceptional. In a
navy rplylng to any extent on torpedo boats, large practise should
be f%ad to finc out the good shebts, then 1t would be necessary to
count uponia large percentage of failure among these good shots,t
from various causes,1n time or battle.

I think trom such considerations as 1 have mentioned,and there
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are doubtless many more that might be brought forwara,the absolute
and relative value of these thrroe weapons must as yet bDe considerad
matters of opinion. That a 12" or 16" shell striking fairly on
the turret or water line of an ironclac would bDe most c1sastrous,
that it would likewise be disastrous to be rammed squarely in your
largest compartment; or to have a torpedo explode under the most
vulnerable part of the hull may be fairly conceded, and the ques-
tion may yet remain,in determining your choice of your principal
weapon,which of the three is likely to hit most often and most
tfairly,and at the same t ine expose you yourself to the tewest
chances of danger.

In weighing this quest ion here,l will define the subjecu, per-
haps I should rather say excluce those operations which, though be-
longing to the navy,are not here touched upon.

The subject allotted to me 1s more particularly that of hand=-
ling comparatively larpe squadrons, and does not involve the Tac-
tics of single ships,unembarrassed or unhelped by canrades,nor on
the other hand the question of the attack or defense of Coasts di-
rectly. Whatever views I may advance have reference then to a sea
going fleet,to its composition and movements, and I woula like to
take advantage of this particular place to disclaim any intention
of speaking with authority or with any but vhe yreatest ditfidenca

I have tried to arrange and digest such matter. as has come 1n my
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way,to retflect upon the conditions of the problem now betore us,
and to apply to it such principles and maxims found in standard
works on war in general as seemed of universal application.

The problem before us then has several successive steps for
solution.

1st. ‘To ascertain vhe real capabilities of each arm and to es-
timate its consequent probable value 1in action.

2nd. To deauce therefrom which 1s the real vackbone or the
fleet and which the accessories,

3rd. To determine,within limits the relative proportions of
each in a given fleet,keepipg 1n view of course the special duvy
of such fleet.

4th, Having thus the components of the fleet to ceduce the
best dispositions for developing the full power of each arm,and
for combining all there at any stage 0f &an engagement, S0 a8 1O
bring out the fullest power of the fleet as a whole. This involves
a study of the various orders possible and the feuasibility of pass-
ing from one to another in presence of an eremy. As a corollary
to the 4th,,we will have t0 examiné the various means of forecing
or avoiding action; of making or receiving an attack.

5th. There will be the question of chasing,poth from the sice
of the pursuer and the pursued,as well before action,as after a

more or less decisive battle.
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It is obvious that,when men of rank and merit are still disvute
ing avout the weapons,any answer to the above questions can as yev
claim to be only an attempt,more or less worthy at solution of the
problem.

Our three weapons may all be considered as projectiles. In
the case of one you hurl the ship herself,in the other two you
hurl something out, of her at your enemy.

I may point out that the Torpedo has something i1n common with
the other two. When ejectec from the ship as an auto mobile tpor-
pedo,its eftect resembles that of the gun in peinyg transferred to
a distance. When dragged or driven against the enemy,py the close
approach of the assailling ship,the mode of attack 1s little differ
ent from ramming. Undoubtedly,however,it has more family 1.keness
to the gun. (The tendency since these words were writtén 28 years
ago has been to diseredit contact torpedoes) LIn deciaeing which
of the three will oo most injury to the enemy,we must consiger
that injury: 1st as 1o certainty

2nd as t0 charsacuer
3rd as to extent
4th as to trequency
dth  from what distance (range)
Though I bhave enume rated frequency separate trom certalnty 1

incline to think it an element of certainty,for the more often you

use your weapon,the yreater the possibility of its taking effect.
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[t enters however as an element both into vhé character and extvent,
and so may properly be separately‘mentloned.

The gun can be used more freguently,and 1t can be used effica=-
cicusly at a mueh greater distance,than the torpedo. Taking the
extreme case of & vessel having torpedoes only,and one having guns
only,the relative advantaye 1s seen at once. Un the ovher hand 1t
may be said that within 1ts range the auto-mobile torpedo 1s not
so liable to lose its effect by a glancing blow. An attack made
by several torpedo poats on ome crulser or 1iron-clad should doubt-
less be effective,one of them shoulc succeed with apsolute certaim
ty in inflicting & most serious 1injury,but 1t 1s not 0 De presumed
that such a concentration will be permiinted, (under the conaitions
to which my subject 1s limited,excludes attacks from ports 1.e.)
in the fuce of a fleet which must pe assumed to have 1ts own small
cruisers,or whatever other means the nation whose flay 1u carries
has provided against a perfectly well known mode of attack. Lhe
first phase of this subject assumes fleets 1n presence practlcally
equal; else one will fly. Concentration undoubtecly will be at-
tempted,for concentration 1s the essence of scientific warfare,
but in order to obtain it by our party we are not autvhorized to
assume apathy or folly on the other. Such an advantayge,1.e.0f sew
eral torpedo boats concentrated on one ship,1f obtained in the fame

of both fleets,is not to pe considered as an advantage inherent 1n
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the weapon,but, as due to the superior tactics,skill or fortune of
one side.

The accuracy of a projectile in actual use depends upon sev-
eral important factors.

lst,, There 1s the maximum acouracy : or practical accuracy
attained under the most tfavorable conditions in the hands of ex-
perts - (on the range ground)

2nd. The standard of accuracy thus fixed 1s subject as we all
know t0 painfully large reductions under the inevitable difficul-
ties of actual service at sea and in battle.

the gun lapbors under the difficulties of an unsteady platform,
and probably rapidly shifting target,the principle dirriculty peirg
due to the former (unsteadiness) which causes large vertical errors
in the trajectory.

In the particular of rapid shifting the target 1s tvhe same as
for the gun,for the ram and torpedo,pbut there 1s nothing in them
corresponding to the vertical errors due to unsteady platform.

The auvto-mobile torpedo,when it has settled down to 1ts flight,ma.
maintains a practlcally flat trajectory, the trajecvory of the ran
regarded as a missile corresponds always with the surface of the
ocean.

The case 1s reversed when we come to lateral errors. <The high

est speed as yet claimed even 1in idea (within my knowledye) for
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the torpedo is 25 knots which euuals 42 teet per second. The muz-
zle velocity of the gun may be conceded ﬁs 1800 to 2000 feet.

A range of 1000 yards will be crossed with this velocity inside of
two seconds in which time no large ship can move her own léngth
across the line of fire.

As for the difficulty of hitting a ship which possesses equal
speed with one's own,a t=lling reference may perhaps be made Lo &
professional audience to the difficylty experienced at times by
new hands in picking up a floating targeét moved by tvhe wina and
sea. We are all inexperienced in the handling of rams.

The lateral errors so far considered are those due Lo the mov-
ing of the target for which 1t may be ¢laimed that allowances can
be made on the sight bars by sliding scales or otherwise. 1 shall
concede the claim partially,alluding only to the confusion incidem
to frequent changes by which alcme such corrections can pe maln-
tained.

There 1is another source of }ateral error due to the mecium
through which the projectile moves in the one case through the air
in the other water.

The currents of air to which a projectile 1s exposed,dlffer not,
only from day to day,but in an action they will be continually
changed relatively to the line of rlight,according as the positioms

of the canbatants change.
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The water through which a torpedo moves at the depth to which
it is set should ordinarily be quiet and currentless. LIf in a
tideway,or other current,both projectile and target will pe equally
affected,and no error ensue.

To such sources of error as do ~btain, however,the torpedo op=-
poses a cpmparatively lew momentum,due to its low speed,sand the
same slowness exposes it longer to the action of deflectiny causes

Another element affectinyg certainty of inflicting injury 1s
founc in the facility of taking up a position from which you can
fire at alfrwinh advantage.

To take up such a position,there 1is needed not only range of
projectile which,by enlarging the aredof action,increases uvhe fa-
cility of choosing a position, th=re 1s also needed such disposi-
tion of the weapons in the ship as enables them to be discharyed
without undue reference to the way she heads. This comes under
the head of Installation.

With the gun we have now secured "all rounc" fire and thut for
a respectable proportion of the entire pattery. The vorpedo as
yet is less fortunate, both beam and stern fire for 1t are encom-
passed with difficulties not yewv wholly overcome,anc there 1s tor
them under all circunstances of installatlon consideraple dead.
angle,

The inferiority of the ram 10 the gun in thls respect 1s evi-
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dent,. Not only is her target one that moves rapidly bpuu there 1s
alos only one spot in the field of pattle where the ramming ship
can be to act efficiently,and that 1s precisely vhe pointu where hep
adversary is; and there only open bearings of 1he keel which are
efficacious and that 1is direetly towards the enemy,within a 1imitved
angle of impact.

This facility for firing i1s undoubtedly an element of accuracy
thongh it affects of course the fraquency of firing as well. In
fact the digision which | have incicated under heads,though conve=-
nient if not necessary to a logical discussion,does not obtaln rig
idly in practise,the diiferent elements crossing and affecting
one® another.

My own conclusions are that the gun 1s superior 1in accuracy ol
result,dus to the greater number of positions of the ship trom
which it can be efficiently used, and to the gr2aver velocity ot
the projeetile by which its momentum is greatly inereased,so ren-
dering it less liable to deflection,and the time during which 1t
is exposed to deflecting influences 1s minimized.

The torpedo poat or crulseér dringing up 1us torpedo alonyside
therefore may in my opinion be put 1n the same cuategory as the ram
in the point of certainty. MNow the ram has but one blow, 1f 1ty
extricates itself uninjuped 1t will 5e,1in agaln and have another,

but, as regards any moment of vhe action 1, may beé regaraed as hav-
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ing one plow in 1ts pocket,and it is not likely that 17, can make
many thrusts good or bad ih any one battle,wivhout serious injury
to its prow.

Upon the whole I conclude that for range and cervainty ot ex-
ecution,including in the latter the possibilivies due to irequent
repetition,the gun has decided advantage over the torpedo and the
ram.

I would here venture on a parallel; for a parallel 1s sometimes
useful in developing a thought. The auto-mobile vorpedo in 1ts
present state of development has some resemplance vo thé carronacde
in shortness of range and smashing effect. When the carronade
first appeared it seemed about to revolutlonizé naval war,and 1%
did seriously modify 1t. A navy that bhad a large proportion of
carronades had to seek close quarters.

As between the torpedo cruiser and the ram,pboth of which are
designed to act at close quarters,or nearly in contact,the torpedo
will bave more blows in its hand and should not run the same risk
of injury from the use of its own weapon, but I 1necliné vo think
the ram more certain of execuvion.

So much for the certainty of doiny some 1injury. Now for the
character of the injury done. The modern gun alms at penetrauvion,
for the moment crushing or smashing etffect 18 lald aside® py those

who are directing mocern armsments. The parts of the enemy's ship
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open to the shot from the gun,are wholly above the water line,ex-
cept those,which though usually submeryed,may be temporarily expos-
ed by the movement of the sea,or Dy 1njuries on one sice admitting
water,and such cannot be looked upon as normally part ot the var-
get tor the gun, moreover these,as well as all ovher parts of the
hull,near the water line,are heavily clad. When you add to these
considerations the fact,that vessels for many reasons will probaply
prefer to bring the bow and not the broadside t0 bear on vhe enemy,
and that the shape of the bow greatly favors the glancing of a
shot,,the chances of penetrating the hull near the water line are
seen to be very small,until within,or at any rate not far without
the torpedo range. If this last assertvion 1s valid,the guestion
may be railsad whether 1t is well wholly to abancon the hope of
racking with the gun. To debate such a question is hardly within
my present province which 1s to reason upon facts as they now ac-
tually are; but it is certainly not amiss to0 point out tvhat rack-
ing is now committed to the torpedo nad the ram and atuvempiid un-
der water only,while the gun is confined to penetration. NOw pene-
tration means comparatively small injury vo the hull,much injury
to the inside; and then chiefly to the personnel.

Above the armored belt,the target for the gun 1s larger and
fairer. Under its least favorapble presentation,i.e.,eénd on,1t may

be taken as being in length equal to the peam of the ship,with a
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height of,say,12 teet,to which may pe added. How squarely this
may be presented to the enemy will depend upen the class of the
ship; a thwartship pulkhead would be most favoravle,with a ¢ ireu-
lar turret , about half the shots that strike at .all will pe at or
within an angle of 30 to 45 degrees trom the perpendicular.

Such 1s not, the most promising targét in the world but a good
shot,under moderate conditions of wind and sea wﬁlch will generally
be found in fleet fights; with clear weather; and with the modern
gun of flat trajectory lying fore andaft would propaply be aple vo
hit it somewhere,two times outv of four,at a distance of 2000 yards
Of these half will strike so as to penetrate up 10 a greater or l=o
less proportion of their absolute penetrative power,

The injuty done by projectiles penetrating will mainly pe con-
fined to the personnel or the battery,the chances of a shot disa-
bling the motive power of a well protected ship are too slight to
be considered. How great'the 1njury to tvhe fighting power of the
ship of one or more successful shots will vary greatly. an English
admiral says that no fight will be left in the men ﬁm0n5 whom a
shell loaded with 37 pounds of powder has burst,and he 1s probably
right. A one turreted ship under the supposition would be wholly
disabled,unless she had a full relief crew.for vhe guns. A ship

receiving a heavy shell full on the pilotu house,a pertectly possi-

0Dle chance,would be rumned for the moment, she would have literal-
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ly lost her head,and would be helpless t1ll a new commander had
control both of the ship and the situation.

The character of the injury done by the gun then 1s vo the per
sonnel principally,the battery possiply in case a shell do not ex-
plode. In the old sea fights when penetration was éftﬁcneu vhe
damage was mainly to the personnel. A ship was rarely sunk by the
enemy's fire,rarely incapacitated by injuries to the hull. The
determining injuries were those to the ship's company and to the
masts. Incidentally danage must be cone to parts of vhe hull,but
with high velocities,the structure will not have time tvo resist
other than locally and 1s 1ikely to receive only- sham local harm.
In the case however of revolving turrets,which cannot call upon
t,he whole frame of the ship for support,there may well pe sutfi-
cient displacement or disarrangement to disable them for the rest
of the action. [ remember reading some ysars ago,tvhat the rorce o
of impact of one of the Duilio's shot was sutficient to lifv the
turret in which it was,as high as the main top. It vhe calculation
was correct it introduces an element of very serious 1njury which
I have not, claimed tfor the gun. How that force would be vaken up
is an intricate question,upon the solution of which would depend
the character of the injury done and 1ts extent as regards the
life of the ship.

For obviously the ship,as a person,can receive & very exuvensive
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wound which is still ot vastly less consfquence than one much small
er,but, of a different kind or in a diiferent place. A small hole
vnder water is much more dangerous than a bilg one well apbove.

Ana this remark leads naturally t0 consigering the character
of the injury done by the ram and the torpedo.

The two have this 1in common: that the injury doné by each 1s
mainly pelow water. In other respects they differ.

The ettfect, produced by the ram is that of the impact of a lare
pody moving slowly,ana its blow,however instantaneous 1in appearance
is really progressive in characier. When specially fitted with
the spur there will be penetration first,followed by pressure of
the whole weight of one ship ggainst, the side of the other; the
result depending upon the strength of the latter. For 1f 1v resist
successfully i.e.if the side 1s not, driven bodily in,or vorn away
(Harrington),the injury though serious in 11s nature will not pe
comparatively extensive, penetration will have been e:usy and cir-
cumscribed. If on the other hand the side yield,if plaves are dis-
placed and frames give,the danger 1s evidently pgreater,

The shock of the torpedo is 1nstantaneous. 1here 1is here no
question of velocity. However the torpedo gets 1in place,1f 1u ex-
plode,its eitect is the same; and with dynamite 1s liuerally in-
stantaneous. It can with the auto-mobile pe delivered rarther un-

der water than the ram and for the same size ihe hole 1s propor-
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tionally more dangerous,while from the amount of the churge car-
ried,a successfully exploded torpedo 1is likely to bo tar more de-
structive than the ranm.

Whatever proportion of the etffect reaches any part of ihe ship,
exerts its power without there delnyg any time for the parts Lo &ac-
commodate themselves. The only question for any part reached 1is
how much of the strain has peen taken up 1n doing other damage.
All this is opposite to and worse than the pblow of the ram,which
al lows any elasticity in the hull,time to work. woreover,if the
torpedo is planted well under the oottom,the water,which can yield
only in the direction of the air,will yield very little and uhe
hull will receive the full injury of the charge.

The effeet, of a torpedo not auto-mobile,forced up againstv a
ship's side,is similar, out from a torpedo boat or cruiser,or tLow-
ed in the open sea couvld scarcely be carried so low and would pro-
portionally lose in eifect.

There seems thererfore no avoliding the conclusion thut graunting
‘the blow has peen fairly delivered in both cuses,l.e.granting equal
"eertainty",the 1injurious ertect of the torpedo must pe expecuved
to be much greater than that of the ram. The general characuier or
the injury 18 the same in both,that is: it 1s cdone to the hull or
the ship and pelow the water 1line,whereas that done by the gun 1s

above the water line and mainly to the personnel and the bautery.
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The former attacks the 1ife of the ship,her power of keeping
above water; the latter attacks her fighting power (puu 1n one
element, only) the injury being mainly confined to the personnel.

The life involves the fight myg power,and i1f lost carries 1t
down with 1t, but equally a ship of war has lost her lii> when she
has lost, her tighting power. It 1s told of Admiral Pellew that
when his Bhip was in danger of foundering he refused to throw the
pattery overpoard,looking upon tvhe ship as worthless without her
guns.

However 11 may be from the point of humanity,tvhere can oe no
question from the military point of view. A ship which has lost
hor guns,has lost her power of offense beyond the range of her tom
pedees,which as yet is,and propbadbly always will be,much more cir-
cumscribed than that of gins. She 1s at the mercy of any vessel
of equal speed with one efficient gun remaining.

The ram and the torpeco must therefore remain under one great
disadvantage when compared with the gun,they are essentially shortu
range weapons. To this must probaply pe added a much interior
oractical ‘"eertainty" or ac‘:uracy,owing bovh to i1ntrinsic diffi-
culty in handling,and much smaller frequency.

In estimating the character and extent of the injury intlicted
both by the ram and torpedo it must be remembered that the vulner-

ability of the taryget against which they are directeéd 1s not vhe
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sam® everywhere. We can no more count upon lodging a torpedo un-
der the yrest central compartments,than we count upon every shot
that hits at all bitting squarely. The same 1s true of the ram.
To this uncertainty of hitting 1s to be added anotvher arising from
the numerous expedients 1in constructilon désiyned to pattfle tvhe ef-
fect, of the bplow of the torpedo or ram when successtully delivered
the greater or less penetrability,it [ may use the word,of the sub-
merged target that a ship presents. In the question of armor and
guns we have a large series of experiments upon single plates,un-
der different guns,from which we may draw approximaie conclusions
as to what may be expected under certaln conditions. With regard
to the ram the casualties of the sea supply from time o0 vimé im-
pregsive lessons as to its power, put on the whole the result is,
in my mind adverse t0 the beliarf that a small thrust of a ram 1is
likely to be fatal. The accident, to the Arizona running 1nt0 an
iceberg some years back,the result of the collision or the Uregon
still recent,seem pretty fair tests of this. In the latter case
more purticularly the blow was prooanly delivered oy & very heéavy
vessel,considering the lecad,in a singularly vital point,and to a
ship certainly not, prepared as a ship of the line will henceforth
be prepared to resist ramming, yet the ship was long kept,or ra-
ther remained atfloat. With regard to the torpedo,I am not aware o

any conclusive experiments. It may probably be assumed that be-
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yond the limits occupded by the engines,a single torpedo will not
cause a ship to sink; (under the central comparuments? )

All the sam~ however,a ship cannot receive such an i1njury 1in
any part of her body and remain,for the time as efficient as she
was before. Her speed,and possibly her hand iness,can hardly fail
to be aifected,even 1f no worse come orf 1it. Will she be a ship
sunk,or will she be as a ship of olden days who has lost her top-
masts? or again will she pe as one who hus lost all her lowermasts
a more,or:less,crippled ship - no longer able to follow the move=-
ments of the fleet,perhaps unable to keep up with a retreat,a bur-
den and not a source of help to the Admiral. Crippled ships,and
the unwillingness to sacrifice them,have brought on many sea fighis
and caused the failure of great enterprises, a very consplicuous
instance beinyg Rodney's victory over DeGrasse, a collision pbetween
two French ships here probably saved Jamaica to the English. In
Lord Howe's action with the french on May 3lst.l1794,the efiort of
the latt r to rescue crippled ships lost them the weather gage,and
enabled the English to bring on the declsive action of the next
day. (Tourville at, La Hague)

1 have now presentec to you the various considerations that
have passed through my own mind arfecting the actual and relative
efficiency of these three arms under the heads proposed,viz:. lst.

the certainty of attailning their object,or accuracy of aim, 2nd.
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the charscter and 3d.the extent of the injury inflicted, 4th,though
rather incidentally,the fréﬁuencf of deliveraing the piow which at-
tects both the certaiﬁty\and the exteni of the injuries inflicted,
Hth,the oﬁstance at which they each can be used,in other words the
range.

Upon these considerations and such others as may comné 1into
your own minds,you must form your own conclusions. Mine 1s that
vhe gun is superior in certainty and frequéncy,as it undoubtedly is
in range; that it is inferior in theé character and exuvent of the
single or individual injury inflicted,to the torpedo and probably
to the ram; but that in actions betweeh fleets,assumed to be prac-
tically equal,this inferiority is more than compensated for by 1ts
range and accuracy,and that it must under present conditions remamn
the chief weapon,and the vessels carrying it the backbone,of the
deep sea fleet.

This conclusion I have thought worth working out for myself.
Practically,whatever the relatlvg stress lald upon eivher weapon
by this or th&t person,the common sense oi all services has decid-
ed that those ships which may suggesnl;Ply pe called line of battle
gships,however different in type they are from the picture that
word brings up,must have all three arms. The same common sense,
or logic of experience,has deciced that the ship shall pe protectai

against the gun by armor of 1iron or steel,covering the vital parts
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i.e.battery,motive and directing power,wherever exposed,above the
water,whether that exposure be constant or only occasional, and
against the torpedo or ram by & system of minute internal subdivi-
sion,which shall as far as possible contine the entrance of water
to the region immediately perforated by eitvher weapon,also other
palliations.

The modern 11me of battle ship,the mainstay of the fleet,that
which gives to it solidity and momentum,1s therefore a heavy ship,
carrying two pbatteries; one long range above water,the otvher of
short range but below the surface; and provided with a ram that
can be only used in collision,however its use may have been manoeu-
vred for at a «distance. As well+«as 1ts predecessor of 30 years
ago it has its long guns,its short gune and 1ts boarding weapons.
(Quete Peter Simple .ag to running aboard and carrylng away a J1b-
boom and foretopmast.) ~This ship is primarily meant to work in
co-operation with other ships and will only saccidentally,and for a
time be found alcne,bear ing on Harrington's problem. Its greatv
size,weight and extensive provision for oftense and deifense 1indi-
cate that it is meant for the days when great stakes are to be
played for, the fate of a war,or a nation,perhaps to be declded.
Its size and cost are uvnnécessary for.minor 1ssues,and 100 much of
the nation's wealth and power are involved in one to be risked for

a terifle. There must be smaller and lighter vessels for ovher
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uses. The question will come up whether thése can be used 1n fleet,
actions to advantage, whether from any point of view,or 1in any com
bination,they can pe thrown against, the heavier ships of an enemy's
line (Single Type if possible)

The first consideration that strikes one 1s that these line-of-
battle ships,whatever speed they may individually have,can but
rarely and for short periods put forth that full speed when acting
in concert. Not only 1s the speed of a tleet that of 1us slowest
ships,but there must be a certain reserve of speed to enapble irres
ularities of position to be corrected. (Jouett's statement.) The
difficulty also of maintailning any order 1increases rapidly as high
rates of speed are satrained, and although a high maximum of fleet
speed may be reached by constant practice,yet such constant,or
even frequent practice,will perhaps not be had under the expense
and difficulty of maintaining the coal supply. The speed of some
of the great new ironclads 1is given as 16 knots, but 1t may well be
questioned whether ten of them could stand down upon an eneémy and
maintain any given order at & rate exceeding twelve knots. (Jomini
cavalry p.306; also difficulty of line abreast - Suffren &c.) Yet
it must certainly be feasipble to put afloat vessels that will steam
18 knots in any weather in which-a fleet can steam twelve,or 1in
which fleets will pbe 1likely to engage.

Again: an attack made upon another fleet,in whatever order
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drawn up,whether awaitinyg attack or standing down to meet 1tu,must
be made partially on its front,and if partially outflanked tvhe
flank will not, be found wholly without torpedo cetense. Hor 50U
yards,the range ot the Whitehead,in every direction the torpedo
must be feared,and in case of the pursuilt of a retiriny fleet prob-
ably contact torpedoes must be looked for. Will not prudence dic-
tate that this space should first be crossed by vessels capable of
much greater speed in smaller groups,and the crippling of which wil
be of less conseouence than that of a line of battle ship. Besides
these smaller ships can inflict as much damage with the torpedo,
and as certain,though doubtless less extensive,damage with the ram
as the more pulky. (This paragraph i1s very obscure and shoula be
re-written. The ygist of it is that the approach within torpedo
range shoulc when possipble be given to rams &c, A.T.M.)

Again look-out, vessels are imperative for a fleet and they
must be sufficiently numerous to spread over a large area ahead
and on either side,perhaps also astern of the fleet. It weule med
Be tee mueh perbaps He say Hhab-iR some direebioRs Hhe8 Lime sheuld
ba deunle. ¥+he RuaAbAR shewle be suifiei8Rb ve aillew of despabehiny
in searek of disvaRb iREOPMEL260R 6B L6 @aPRy back . reeessary n°
ROWS He @ esrbrad peank. Hormerly the frigate fulfilled all these
purposes and that of the cruiser and c anmerce destroyer as well,

not much faster than the normal ship of the line,unless 1in light
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airs,she was handier and at all events could be spared in cuse of
a foe turning up uvnexpectedly,while the heavier ship could not.
Whether the ordinary cruiser be attached to the modern fleetv,or
whether a special ship be puild for vhe purpose,swift look-out sh
ships are of the first importance. Accurate and speedy 1informatim
is always of the first importance in war,on sea or land. The most
conspicuous example of this necessity yielded by naval haistory 1s
thut of Lord Nelson before the pattle of the Nile. (Such 1llustra=-
tions taken from history are valuablé!) He had first been sent
with three ships of the line and sone frigates to watch Toulon when
Bonaparte's expedition was preparing,with a destination wholly un-
known to the English. While on this station he met with a vielent
gale in which his flag ship was dismasted,and nearly lost,and the
squadron dispersed. The senior captain of the ifrigates reasoned
that Nelson would have borne up for Gibrultar and accordingly went,
thither to seek him. WMeanwhile Nelson,having refitvted was joined
py a detachment of ten ships of the l.ine more,put with no other
frigates and so started in pursult of the rrench,whom he had reasm
to believe hac gone to Eyypt. He dic not dare ta detach any of
the large ships to any yreat distance,lest he should tall in with
the enemy in their absence; he had no trigates, and so though he
spread as proad a clue as he could and still keep his ships within

call,he sctuslly passed on peyond the great French fleet of over
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a hundred sail in that narrow sea,reached Alexandria pefore 1u,and
beat back uo the Meriterranean to Sicily,agzain,without seeing 1v.
There is curious room for speculation as to what uvhe result would
have peen to the fortunes of Napoleon had Nelson then had the frig
ates,the want of which he declared was ygraven on his heart. The
result to Nelson nearly was the ruin of his career so0 great was
the popular c¢lamour. He would have peen lost had they haa tele-
grams in those days.

Doubtless 1t is not, necessary to appeal to so signal an exam-
ple to convince military men of the nec¢essity of an ertficient put=-
post and aetached service,but the question awalts us 1in this day,
shall the vessels for 1t b2 a class by themselves,mere dispatch
vessels; shall they pe ordinary cruisers detailed for the occasion
or shall they be vessels capable of taking a purt,and a necessary,
perhaps even decisive part on occasion. Shall vhe theoretically
perfect fleet comprise only ships having chiefly their weight and
solidity,or shall it, also have those whose strength shall pe 1in
their speed and mobility? The old frigate had no agyressive part
in the old fleet tight. To repeat signals, to take i1n tow disabled
ships; at, one short period to embark the comnander~in-chief who wws
to direct his fleet from a central position betver fitted for see-
ing,swh were its principal functions. They did not even fight

amony themselves in fleet actions,and 1t 1s sald t0 have Deen a
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part of the courtesy of the sea for ships of the line not to fire
upon them,unless they made themselves obnoxious.

The decision of the question raised will depend upon vhe partg
which may be proposed to assign to such swift and mobile vessels.
Granted that you have them,what duty can be given them? what work
can they do that cannot bpe quite as well doneé by the ship ot the
line proper. If there be such a duty,and if oy their doing 1t the
more important vessels will be economized,there can be no doubdy
that such vessels will be useful and in fact 1ndispensable to the
theoretical =fficiency (practical completeness) of the fleet.

let us suppose two tleets of equal numpers say twelve (12) lin
line of battle ships in presence of each other and intending to
fight. The object of each will be to come into battle with some
acvantage already gained over 1us opponent at the moment of close
(decisive) action. This advantage must have peen galned eivher p,
manoeuvring,or by some injury previously inflieted upon the enemy,
by which the efficiency of some of his ships has been diminsished.
I leave out of consideration the chance of aisapility developing
in the enemy's line by accidents,as belonging to the category of
those chances which though they must pe allowed for,cannot pe
counted upon 1in war.

Advantages to be gained by manoeuvring simply,l lay to one

side for the moment,; they are not of decisive consequence to the
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question ummediately pefore us. In whut ways may injury be inflict
ed before the close contact of main bodies of the two fleets?

In the first place from a distance most obviously there is the
artillery fire,as to which the effort must pbe to bring 1nto action
as many of your best guns as you can,without, taking up a viclous
formation for your fleet. In the second place there may pe the
opportunity of a sudden blow,depending tor 1its success upon celer-
ity and unexpectedness,with the tofpedo orthe ram at close guarters
(Jomini cavalry P.308) It might be,propaply would be,most 1mpru-
dent, to hazard any of the ships of the line 1in such an attack, 1n
which the risks are great and in which regularity of order must
yield to rapidity of onslaught.

(Diagram) As an example of what I mean let us suppose that by
your fire,concentrated by signal or previous 1instruction mainly
upon them,you have seriously injurea the third and fourth ships
trom one of the enemy's flanks; exactly the nature of the injury
you may not, know,but there i1s evident confusion in them. The two
flanking ships are thereby separatea from the boay of their fleeg,
not only by the interval pbut,by the interposition of these crippled
vessels., Not only does the injured fleet labor uncer these physi-
cal disadvanta.es,but there concurs with them that most inestimable
of the echances offered by war to an assallant,the few moments of

uncertainty and paralysis which follow immediately upon a sudden
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mishap during which the assailed dont know just what to do. The
supposed very swift rams or torpedo vessels could cross the inter-
val with a speed unattainavle py the ship of the line,thus Dest
seiz ing the flitting moments, they could eeturniwith equal speed
if palked, they coula when so returning,follow & route which would
int,erpose an unwarrantable gap 1n the line of heavy ships,1i such
had been employed. 7The movement as cdesceribed need by no meuns de
isolated, on the contrary it weuld evidently pe iuhe game of the
unerippled fleet, t,0 stand down at once upon the 2ight remaining
ships,in such wis® as 1,0 separate them.from vhose con the criovplec
wing,while the lighter vessels occupied and perhaps despatchec vhe
latver.

Whether such an atvtuclc could be made uvon &ny posin1On of an
uncrippled 1ine may be douptful,though I think 1t could not pbe
pronounced ropeless. Unless the fleet attacked should reserve its
fire with very great coolness until the rams wereclose anoara,ﬁhe
great preponderance of chances are that, vessels sieaming 1n groups

of three or four,and not hampered in their speed by vhe denands or

order,would cross the interval without serious injury. (Jomini

Cavalry P.308). The soarc upon Harbor lefenses assumes as ceriuln
in its report thar a fleet of vessels can pass any fortif ications
if the channel dbe unobstructed; thatv 18 that projectiles wontu suop

them and [ apprehend the remark will pe found genserally true of

underwater ﬁroaecbiles as well, anc if ships can pass guns on
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on steady platformg,g fortiori pass them when mounted on shipboard

Even if not carried into efiect,as8 a demonstration made upon
the flank,or looking toward the rear of a flank,such a use of rams
or torpedo vessels might, well have a very distracting eriect uoon
the enemy. His ships of the line could notw pe direeted tQ vheir
attack,nor under the suppositions cateh them 1f vhey were,

All such operations are of course subdsiciary udn their general
¢ haracter,ane though they may be of capital 1importance in a par-
ticular instance. The ram. and the torpede L consicer,as I have
already said,1nf riop weapons 0 the gun.

But, I think it can be laid down with great ¢osltiveness,gs a .1
rule almost, never to pe departed from,that the shios cof the line
must not be separated from one another by interwals .that will give
a chance for an enemy o push between,; yet that such work as 1
have indicated shoula be done,and that there should vherefore De
special vessels to do 1t.

As t0 whe character of those vessels we have these cons.idera=-
tions: There 1s wanted first greatn spead and second 10 act close-
t0 the enemy; these are their main characieristics. lhey will
have therefore the ram and the torpedo,close quarter weapons,i or
their particular offensive work, and the gun becomes ®her tC vLhem
a secondary weapon. It tollows that the gun need notu pDe protecued
and 10 save welght any battery they carry should dbe unarmored.

In making a dash,ghe.guns crews should pbe withdrawn pel ow,and the

e

capralns' attention whelly fixed upon collision. This ship de-
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pends upon her leygs and eyes; and I shoula be inclined,pesides a
specially thich armor on the pilot house,to further protect 1t Dy
a semicircular breastworkifrom either peam round by the bDows,so0 as
to put the life of the captain peyone all peracventure. 1he en-
gines must likewise pe protected,but not extraorainarily,; beyond
this I would trust for defensive safety 10 speed and O muking
the target as small as possiple. +#or the latter opject 1f meant
only to work with the fleet,l might be williny vo dispense with
the guns (Query would not, their yuns pe a useful addition 1o the
artillery tire?) put when detached they must be able 1.0 cope With
cruisers of equal size. The use of vessels of this class in keep-
ing on the heels of a rotreating fleet embarrassed with crippled
ships,in following the latter if they attempt to separate from the
main body 1s oovious. (They would resenble modern cavalry which
is now dismounted and f ought as Infantry when an opportvunity of«-s
ters.) 'he condition of exceptionally high speed carries with it
vhe necessity of size surlf ici1ent t0 malntaln their relative advan-
tages in that respect in moderately rough weather.

Il shoula favor therefore two principal classes of vessels for
the fleet,, One forming the chiet reliance,the heavy armored ship,
with the gun 1ts main weapon of offense,and relying on 1ts ram and
torpedoes as seconcary, the other smaller,armored only so as w0
protect the motive and directing power,expectlng 10 uct chiefly au

¢ lose guarters,the ram and the torpeco forming the main wesapons,

the gun secondary. Speeog 1s a prime requisite to0 both classes,
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but the latter to have 11 1N eXCess.
(A conparatively new class of vessel 1s now peiny devel opea
represented by the English rolyphemus and the French torpedo-ram-

cruiser Tage. The latner is 380 ft.long: 92 tv.oeam,7,U4D vons

displacement,mean draft of 23 fu. 10380 horse power,and intended o $
t0 sueam 19 knots. Has armor plated decks,batuvery bulkheads and

armor belt.

The Spanish government has contracted with Messrs.Yarrow % o
tor two first class torpedo poats orf the Falke type - speed at

deepload line 23 knots. Running light 25 knots - the highest

speed yet contracted for. S.B.L.)

Grant, iIng that poth classes of vessels bDe required,can any }
relative proportions be ostablished as representing a propable i
maximum of eriiciency?

let us take the number of twelve ships of the line as a buasis,
how many clese action ships shoula be assigned to such a 1leet?

There does not seem any f:imetion of caring tor the ships 6I b
the line,aicing or protectinyg them in any way,except fraon vesselsg
of the ram class,which could guide us as 10 the proporvions. The
probable number wanted must be sought 1n the ranks of the enenmy
rather than in our own,with a margin for detachmenus.

We may assune that the fleet will not come 10 &n open 1ssue
with one much superior to itself in numbers. We may ULherefore

assume the opposing fleet to have about the same number,possiply
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tﬁo more or two less hut, we will say vhe same,viz:. wwelve.

It 1s evident nhat noi, less than two rams can auvitack 4 ship of
the line and three woula propaply be a petrer numper tfor a wholly,
isolated ship. Take however ahe case,supposed apove,of two flank
ships separated from the main body; it 1s likely that not more &
than two rams could atvvack each,for they,the two 1solated 1iron-
clads,onght to be in supporting distance ana tvheir inner flanks
so protected. Again,suppose a ran attack to ne made upon a*line,
or pattle order of the enemy,not yet orcken by artillery or other
causes,such attack must be made uoon a 1 mited pportion of that
line,while the artillery engages the remainder. How laryge a por-
tion can be so attacked to advantage?Y | supicse we may say that
an admiral woulc think he had made the very best disposition 1f
he succeeded in attac king with his twelve line of battle ships,
from one half to two thirds of the enemy's fleet - say from ¢ vo
8 ships. In a preliminary attack Dy rams,supporved or now.l
should 8ay 4 at the most,probably not more than three,of the ene-
my's line wonld be aimea at.. i'hese would call for not less than
six rams,eight, woula be much patt.er and should pe the number fixed
This numper has referencs only to the moment, of acvion; 1f 171 pDe
contemplated 10 employ the ram c¢lass of ships for detached cuuvy, < -
out. of reach of recall when battle is imminent,the numbars must
be proportionally increased.

In the two classes of vessels I have looked only at those
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which will be able to maintain their relative speed,ana De handle-
with certainty,in all kinds ot weather i1n which a decisive fleet
acrion.is likely or possiple 1o oceur; sgy up vo a single or ¢.4ud
dowle reefed topsail breeze,such will undowbtedly be and cotinue
the principal factors in all naval tactviecs. A larue vessel al-
ways hus had,and always will have,the superiority over numerous
small vessels,because the former 1s power concentvraved (in vhe
hands of one man) the latter is power diffused. WNear a hostile
coast,under favorable circumstances,a large ship may be overwhelm-
ed by an immense preponderance of nump ers,just as frigates in rare
instances have been beaten down,when becalmed,by a multitude of
finboats; or as large corventes at anchor and carelessly hardlded
watched have been cut, out, by & multitude of armed cutiers; DuUL
vessels thus taken have usually been paid for more dearly,in lives
at least,than when captured in a more usual manner. Still the
clonds and swarms of torpedo poats(ant torpedo cruisers),as it is
conaon t,0 speak of vhem must pe consicered. It will pe remembered
that, we are deal ing with deep sea fight ng,between fleets uvhat
are cut, Joogse rrom t,heir home ports and harpor resources.

HERE I DISCUSS SMALL TORPEDO BOATS IN CUMPARISUN WLTH HeAVY

TORPEDO=RAMS .

The torpedo cruiser,beinyg a sea going vessel,l need non furth-
er consider. If not in detail,in general orineciple,it 1s the same

as the ram I have advocated,possessing very great speed and Operai-
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ing at close quarters. I should fear for 1t a loss of speed 1n

fresh wind and sea from insufricient bulk. A conoination of larg-

er and smaller rams might, oiter equal advantages with increase of

ec onomy.

(I'he Enylish*Hecla" - Torpedo depot ship,carries ¢ or 8
torpedo boats,in cranes,somewhat s imilar in manner to the way a
Whaler carries her boats. Attached to a fleet the "Hecla" could
drop these swift torpedo boats (steam up! as needad.-S.B3.L.)

I labor here under the grave disadvantage 0f not Deing ac-
guainted with the details of the methods by wbich vorpedo boats
are to pe got into the water,nor of Kknowing what success has atv-
nended the practical working of these mathods at sea. It seems vo
me howaver,that it should not be at all impracticable,nor even
very hard,to out, these boats 1nto the water in any weatvher 1in
which they can oe usefully handled. 1 should feel however,very
doottul apout gevhin, them our, or downwauecessiully in the heav
of action,and very particularly doutful of gettinyg them out
quickly enough to seize one of the flitiing chances of pattle.

With favorable weather 1t seems 10 me the little brood of tor-
pedo boats must be got out as one of the preparations for action,
and it may be pemempepse-renarked in passing that the care of then
after action may very well hamper a f leet and prevent a victory
from being followed up. While the battle rages,the small try may

pe left w0 sink or swim as best they can,; pbut when victory has de-
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¢ ided, the victors cannot leave them 1o their iate; uhe vanquished
can.

When they are down,what part are they vo play? what particular
sphere is to be asigned to them¢ Are they iirst to open the at-
tack or second to hover on the skirts of the battle watching their
chance to pene rate with their small and hardy dimensions; or
third when certain results more or less decisive,have obtained,:
more particularly the crippling of some ships,are they 1o yive the
coup de grace? as the French valets used to kill the horsanan
their master had dismounted.

The torpedo boat must cone very near 1ts target. LIt experlemf
shonld justify its use in the open sea,ships of all nutions will
be alikes supplied with vhem. FPrecisely where they will be vluced
in the order of patnle nead not here be discussed; the first ques=-
tion is wherg,how and with what chances of success they can attack
tha enemy's line.

In the tirst place L supoose we may say they will not, attack
vhe whole of it,put will coneentrate,hoping o reach their aim un-
hindered by the enemy's boats. So ifar as opposition by their equl
equals,other torpedo poats,the chances are neither worse nor petg=
ter than in the case of any other equals contending. Compared
with the class of large Rams,they uare smaller undoubtedly,us tar-
gets,and the speed may be considered as the same.

Nevertheless I thin,despite their greater numpers,that the

\ A IR R L T R SR A A L |
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chances are dec idedly against them as compared with the Ram. |
Though harder to hit,their motive and directing power,1.e.their
engines and their captain,are vulnerable to a score of projectiles
where the ram is open te ene. In addition they are weak 1in the
best neans of detfense,offensive pover. Put aside their torpedo,
efficient, only in contaet,and what have they to use against their
gigant ic opponents?

The fleet attacked will dowtless De arranyged with a view o
minimize its openness to attack,und to conecentrate 1ts machine
guns on the front or flank attacked. Intewals will pe closed us
much a8 possible and covered by a second incentad line formng
narrow cul de sscs,lined on povh sides and at the end wxHRinto
which it, would be heroism run mad to penetrate. When 11 1s remem-
bered too that not vhe full number oif poats is making the attack,
but only the margyin over and above those which have neen vhwarved
or overpowared by the boats of the assailed fleet, vhat can atvack,
[ think% it must be felt that a direct atvack of tvhe kind does noty
promise well.

Having discussed attack py small torpedo boats betore pattle
joins, I now take up what they may do in she:heat of action.

As the Combat despens

2nd. When the heat of the battle is estublished,when smoke

and confusicn have brought about a certain degree of that obscuri-

ty,which is the proper field of the torpedo boats activity,vhere
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will be a much better chance of using thém wivh success. Lhe tor-
pedo boat 1s a child of carkness,and the more conditlons resemple
its native element,the more success 1t can hope for. Hevertheless
the conditions of action however close,will pe far less favorable
than those of night; in truth they will be much more like those
attendant upon the open attack which we have just considered. The
ships which they are to attack will be fully on their guard,and

we may assume as certain that the crews of the machine and light
gung,will need no stimulant to keep a look-out for their little
eneny, there will be no waiting to see if an atvack 1s meant on
the particular ship,pun the little ones will pe shot at on sight
whenever a glimpse is caught, of vhem. (Danger from their own
tleet,. Whiting at Mobile. Mast troops at Trafalgar) 1t must
always pe ept, in mind likewise that they will have their own kind
to contend with in the enemy's ranks.

Take such an attac k as that which I have imsgined,upon a f lank
by Rams. There if ever would be & field for the Torpedo boavs ofi
the assailed fleet; but equally of course the assilants would
cover the movement, with their own boats,which would keep under the
lee of the Rams t,ill callad to meet their kind.

What exactly close action may mean in the future 1s open to
doubt,. There will not probaply be any great obscurity when more
than a thousanc yards separate the fleets., Within uvhat <istance,,

what,ever the nature of the attack or detense,it 1s not 1ikely vhau
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ships will remain in such nearness,or &n such & melee,as t0 greanp-
ly hamper their power of manoeuvring. When ramming or ruammed,at

the moment, of collision and until way 1s ayaln gained,a ship will

be more or less helpless; and other mosiments of embarrassment
will occur. In sueh a torpedo poat,laryge or small,cervainly will
find a yood chance,anc the sanller will pe the more handy, 1t will
also be the more easily sunk.

It will be conceded then,uncer the second possible sphere of
action for torpedo boats,vhat the chances 1n their ravorp increase
with obscurity and with the intricacycof the positions of one or
both fleets,or of the individual ships. This brings to tvhe third
case:

3rd. WHEN-H - AR B =y =mm oo =e When one or more of uhe
eHEmy'i ships 1s disabled. This disavility,may amount 10 votval
immobility,or may be no more than vhe loss of a fracuticn of speed
say 20 per cent. The ship in question may be thus disapled in
the midst of her own fleet,too powerful to be atvacked; or she may
be wholly deserted by that fleet in retreat, or she may De monen-
tarily crippled or stopped,when the two fleets are still in close
act iorn,as when ramming. The kinds and degrees of cdisabilitny would
be very numerous. All that can be said 1s vhat every deygree of
disabil ity will make attack easier,put tLhat 1f she preserve the
use of her own machine and light gwms,and has the supperv of her

fleet,an attack oy torpedo boats,supportved or not,wounlc pe more
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risky to the poats than it woulcd be 10 the class of vessels I have
called Rams; even though the main pattery remain uninjured,to be
fired aygainst the Rams.

In truth the torpedo bout,peing wholly vulneraple,depends for
ins escape from harm ontnot Deinyg seen or at least not steadily
kept, in sight,, The Ram on the contrary,cepends upon the ciifricul-
ty of hitting a small mark, which,moreover,is as nearly as possi-
ble impenetrable. GShe may be siruck here,there anc elaewhere
wit,hout, harm,provided only nhe engines are ingouched and the Com-
mander's senses not knockec out, of him. i'he ideal avtack of the
Torpedo Boat 1is by niuht,unseen atv all t1ll close py,and then
elusively by the glare of the electric light,which makes uvhe outer
darkness Dlacker than night 1tself. 1t 1s aided by the distrac-
tion caused by numbers. An attack of this kind 1s very teasiple
fron a port,for suitaple weather can pe chosen,and the attack made
in great, numbers. Will you say that such a night attack might pe
made by one of two hostile fleets at sea¥ [Possibly; on a cark
quiet night, such an undertaking,however desperate,will have to be
guarded against. The aifference between this cont ingeney &and the
concitions of lying off & hostile poruv,is that in the lutuver case
it is supposable that a great preponderance of poats may be brought
agalnst you, a supposit.ion excluced by our problem,which deals
with the encoimter of nearly equal fleets.

In case of an atvack by dayl ight,the torpede Boat surrenders
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the main element of its defense as d istinguishéd from the Ram,viz!
its invisibility. It “eeps its speed which the Ram also has,and
the smallness of the target it presents, but this smallness as
compared t0 the Rams,and with reference to the numoer of missiles
directed against e ither,disappears. lu 1s absolute,not relative,
smal Iness. Hor one shot that can hurt the Ram,us 1 have said be-
fore,a score can pe directed av the Boat. Hurther,the neceéssary
multiplicat ion of Boats 1nereases vhe size of the varget. HKFiring
at a Ram is like firing with a non-repeating ritle at a pbird 1ﬁ
rapid f1light; firing at & swarm of Torpedo boats by caylight will
be like firing small shot at & { loek of reed birds.

My own judgment it will pe seen,1s acoverse vo the utilivy of

the Torpedo Boat as a weapon i1n the open sea. Nevertheless 1 know

that, only experience can dispel the 1llusion,if 1t be one. The
idea of disposing of a huge iron-clad,costing mill ions,by means of
a torpedo costing a few hundred dellars,placed by & boat costing
a tew thousands,has the fascinat,ion which cheap barguins always
have had in the eyes of mankind, we bhave all felt 1t. 1There 1s
however lint,le reason to coubt that 1he experiénce we have yetn Lo
gain 1 this wall be 11ike the experience the world hus always had
heretof ore: that up to0 a c¢ertaln point si1ze,and with slze conc en-
tration of power ortensive and defensive,will have the advuntage
over the sume powr difiused in small podies. cIn the days of

sailiny ships,which have made nearly all naval hisvory so far,the
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74 and 80 gun ship was found to be the ,though larger ships
powerfully re-enforced portions of the Iine. Vessels of smaller
calibre were gradually driven out, of the line Dy the teachinyg ol
experience. i'rench ana Spanish ports swarmed with gunpoats 1n
the wars of the French Revolution, but what did they ever accom-
plish® What did our own gunboat policy result in? For vhe first
half or more of the last ecentury,france del ipberately adopted uvhe
policy of small cruisers,with the result, of fillinyg knglish pri-
sms with French seamen and aband mming the kmpire o1 the seus.
finally to take the weapon that most nearly foreshadowed,py tvhe
terror to which it gave rise,our modern torpedo,the f ire ship with
all its fearful accompaniments; the fireship of which,1n the days
of Pepys,men spoke as destined to rule the sea,yraduvally dropped
out, of use,not from any scrupleés of humanity,but Degcause 11 Was
not, found efficient. Two hundrad years aygo,and for some t1me,tvhe
fireship was a regular component of the flet; there were cases ot
its successful use 1in action, but for the most purt vhe Dly ships
were so suceessful in subduing them that they were discarded, Ib
was in placinyg t'hem that, men failed; the problem of oedling the
¢at is ever diff icult,

No excepnion,however,can be taven 10 iron-clads carryinyg torpe
do boats in proportion to their size. Whatever doupt may be felt
as 1o their usefulness in f lea1, act 1ons,theré can be none as vo

t.hat which they have in many other ways that may easily ofter.
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int, 11 the question of their usefulness is dec ided 1n the neguative
it will also pe necessary t0 consider their place and funcvion in
the order of patvle.

I now come to my order of pattle, but,beifore gomng on t0 dis-
cuss the orders of patnle,let us recapitulate the var ious arms of
the service which are to be stationed.

First: There 1s the large 1ron-clad ship,pré-eminently of

the line,which acts with others alﬁays; and which wivh 1vs con-
sort,s form the body,the main strength,of any order. While fitted
to fight both at long range and at ¢ lose quarters,it will prefer
vhe former when 1% can pe maintamed. I will fix,arpitrarily long
range at sea as all over 1000 yards.

Second: There 1s the large iron-clad Ram; by which I mean
those vessels which from exceptional speed,and smallness of varges
offered to shot,are peculiarly fitted for closing with an enemy,c
and pecul iarly able to retreat tfrom such proxininy unscathed.

They are fainted with the Ram and Torpedo,and t ind their special

gsphere in close action. They are as the arms of the f leet,8tretch=
ed out for & sudden bDlow anc as suddenly withdrawn, or stretched
out, 1n advance of the pody of the fleet when in pursuit., Lf vhey
carry guns,it, must e 1n such weight, as not, Lo inweriere with shew
their prime opject, within that 1imit they might poweriul ly re-en-
force the artillery of the fleet in an arvillery duel. (1 have a

passion for ¢lassification and outl ine).
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Third: There may pe & smaller vessel orthe same general de-
secription,corresoonding nearly in point of size vo the Torpedo
crulser now acvocated. The guestion petween this ana vhe second
class is purely one of degree and detall,and may be thus svaved:
Wishing to have a seu-going vessel,smualler and less expensive than
the iron-clad,which can deliver a blow at close quarvers,with com-

parative certainty,what qualities do you want and how much size

. do yon need? my reply,as you know,1is,there 1s needed exceptional

speed, protection to the engines and very speclal protection o

the persons of those directing her movements; for 1f the capiain
is stunned,the intendec stroke is prooaoly lost. Now while conpar-
atively small vessels,say 1500 tons,can cpbraln the speed in smooth
water,will they be able to maintain i1 against a double reefecd
topsail breeze; and can they bear the necessary armer? Where

shall the 1ine pe drawn. [ incline to think the Ram should be ot
3000 tons,

(Sinee writing this the discussion starved by Adniral Simpson
during Harrington's lectures as to the cepth of immersion o1 the
ram in order to strike under tghe armor bDelt,has led me to increase
my estimate of size to 49500, Iron-clads 6500, This 1s € isb4rebly
a disiinct instance of tactical idea. On the other hand Gatewoods
lectures take pboldly the ground that side hull armor will pe aban-

doned for inside protection in future patvle ships.)

However the question is decided the duties of the tLwo are so




similar that, I shall treat or them all as Hams simoly,and leave
the size for future determination Dy expertvs.

fourth: There is the Torpedo Boat - not sea 501ng,aﬁd porne
at the davits,in the c¢racles or within the 1ironclad ship.

These are the three types of vessels 1o De given their place
in the Order of batt le.

The Order,or Orders,for Batt le must lie at the basis of any
system of Naval Tacties. All ord rs for suall my or steaming, o
whatever other end they may conduce,must D€ s€yL wWith reference vO
fac 11ity for passing quickly to the Order of Battle. The two kindg
of orders,for marching and for fight ing,with the manoeuvres for
pass ing from one to &he other,constitute Naval Tactics,in the gen-
eral acceptat ion of the phrase.

An Order of Barnt le requires that the dirfterent, arms,and the
individual vessels of each arm shoulo DZfsbanloned that  (Note
that, these principles run in couples)

First: Kach vessel and the entire fleet may freely use ius

own ortensive povers to the Dest adwntage.

Second: That each vessel and the flet in 1ts-a8ntieepy should
present the smallest and least favorable target to vhe enemy's
fire,or to antacks by ran and torpedo.

Third: That each vessel in adcition 10 1LS OWN PusSS1ve poOWeTr

of resistance should be defended by the oifensive actlon of uvhe

others upon assailants, which 1s what we mean by mutual supp ort
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amony the vessels of the fleet. (Recall pere the two «inos of
defense, pass 1ve and act we).

Fourth: That entire or partiul concentravleon Dy manoeuv:ing
of any -rm,or all arms,may be made with the greutest possiple
euse upon any part of the enemy's oraer,; or conversely,upon any
attack made by the enemy upon your own order. (Ihis woula seem to
include,and so make unnecessary the separaie mention of freedom
for manceuvring)

Fifth: That space given to facil itate changes of formatiom ,

should not, be so far extendsd as to allow an eneny to separaive tvhe
parts of the fleet, This will assume considerable dimensims when
we remeémber that there is to be guarded against not, only the enemy
passing through a particular format ion,dbut, cutbing OIf a purt of
the fleet bDecavse in a purticular manocéuvre 1t has so much ground
t o passover,

To give a special case: "Forward into columns from a flank
ship",the greater the width of front,vhe further fron vhe eneny's
1ine must it be performed or the rear ship of the column will have
the enemy upon 1i1v and its beam,before the order 1s complete,

In general open order will require more time uﬂusrnple orders
but, it will be necessary in complex orders. (I must loox 1nto
the matter of t1me and space for making changes of direction by
wheels.)

Sixth: That, means should be taken to keep in hand a reserve

-
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tf oree,which should be so posted us to De carried t0 the support of
any critical point,whether offensive or derensive,more easily than
0
e a part, of the main line could Defc; arried,

Changes of f ormati on made 1n the near presencé of the enemy
are always critlcal, nevertheless it seems most probapble that some
such must pbe practised owing to the different kinds of arms em-
ployed and to the necessities of cmeentration at special manenus.
They should oe as simple as posesible; but it would generally pe
petter to attempt concentration by manoeuvre,rather than at once

throw in the reserve in order to bring & superior force on part of

an enemy's line, 'The reserve sho 1d be kept in hand,untvil the
condit,ion of the f ight is such that,by bringing 1t into play,the
scale will probavly pbe turned finally in your favor, or of course

unt, il the converse is seen: that 1f you dont throw it 1n you will

lose the day
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[n drawing up an order of Batuvle we will assume the rleet to
have twelve ships of the line and eight Rams. (bach ship of vhe
line will carry tour torpedo soats).

Of this total three ships of tvhe line and twoe Hams will pe
kept, as a reserve; leaving for the main Order of Battle nune of
the line and six Rams,

The enemy,suovposed to ne of equal force,hus peen made out and
the fleets have neared each other enough to aliow the numbers and
propable foree ot the individual ships 1o be made outy,as well us
the formapion of each if any has peen naken uo. If this knowledge
has been picked uo by lookouti.vesse ls,tvhe cistance may De tén ..
miles,if from the main body of the fleet any deyree of certainty
could hardly be had at over six miles.

Assuming that the speed of the ships would admit of standing
down,in a well kxept order,at 1he rate of twelve knots,the cistance
of six miles would pe covered in half an hour it the ouvher fleey
did nov withdraw. The advantage of sailing 1n order of bavule,or
in an order of suiling quickly changed into Batule Order,is evi-
dent.

Granting on the part of one fleet the intention to force an
engagenent if it can,the other fleet may mean to stand down, to

meet, it with purpose equally oifensive; or 1t may deciu® 10 awall

the attack,that, 1s to fight a4 detensive baitle,with possiple hopes

of taking up the offensive after cbtaining some advantage, Oor 1t

|
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may intend to avoid a decisive engayement,for straineylc reasons,
connected with the general plan of campaign as well py land as by

sed.
("A fleet, can hardly await an attack for the reason that 1t

must keep in motion. A fleet cannot stand still; 1t must keep

steerage way on,at least,to prevent falling into disorder.
Hence,as in Cavalry tactics,all movement and formation must

be based upon continuous motlion.

A fleet, for certain reasons might present, 118 r=ar to0 an at-

t,ac king force,keeping up a fire from the after guns and dropping

torpedoes in its wake %c.&c. Thus:

A - Fleet, steaming ahead at low speed firing stern chase and
2 !
dropping torpedoes in pairs connfcted with a

B - Attacking fleet at full speed,firing pow guns.S.8.L.)

It 1s well to keep 1n mind that there are two kinds of animus
with which naval warfare may b~ waged,according as the intent of
the two combatants is to0 control the sea,or simply to cover their

aims upon the land. The latter,at any rate since vhe year 170v,

has been the French system. The fleet has peen to them simply one

of the armies, indeed scarcely more than one of the arms of the

army,conducing 1o the general aim of a camoaign. The common word
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for fleet in trench writers was army,as for admiral they ofien use
general; and,such is the powerful efiecuv of words on the minds of
men, it is quite possidble this nomenclature may have seriously af-
feected the feelings of the KFrench people and the pelicy of the ir
French government,. However that may be,1n read myg Krench naval

hist,ory after the date named,1700,0on® cannot but be struck with

the part assigned to the French navy,and the eftect upon the spi-

. rit,not the courage,but, the 8piplt animus (I «now no exuctu equiv=-

alent,) of French officers,a spirit often ceplored Dy tvheir pro=-
fegsional historians. Unt il the peace of 17¢3 the navy was much
neglected both in numvers and discicline,so that the lesson 1s lesg
striking, but when sent 10 sea we find 11 always,with rare excep-
tions,making a running f ight, accepting,net glving acvion, negleci-
ing to follow up advantage, there was always someuvhin, else 10 do
than to f ight and c¢rush the enemy's tleet. This period was fol-
lowad wp Dy one or much naval activity,and when the war Droke outu
known t0 them as that of 1778,pbut which to us 1s inextricably en-
twined with our Revoluticnary struggle,the French navy opposed
formidable numbers and aple men to England. Then Spain threw her
sword into the scale,and the combination so strained English re-
soureces that they were almost everywhere inferior in numbers.
Neverthel ess,the story remains always the same. Hampered Dy or-
ders from home,and by a tradit ion which had acquired the force ofa

systen,the French navay had always something t0 do other than
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wh lpping the English fleet - there was always some strateglc con-
sideratlon‘which made it necessary to economize the f leet, and
fair advantages,partial successes,were allowed to go unimproved.
The same ¢ mtinued over into the wars of the Republiec and Empire.
French fleets watched their chance 1,0 slip to sea unseen; their
ord -rs were t0 get s anewhere and do semething,but,1n order notv o
fa Ll.in doing that something,to avoid action which might eripple
their force. This line of action,aided doudtless by other causes,
prought about & ceygree of professimal proficiéney and morale
which ended in the Nile and Trafalygar and drove the Frerch flag
from the aea.

The Enyglish policy during all this time was wholly difterent.
They aimed of course to possess the land, the sea in 1tself 1s butb
a barren highway, put, they aimed to possess the land through the
control of the sea. More or less distinctly seen from the infancy
of their navy,the idea took shape more and more clearly,vill 1v
became the rul ing passion of the people and the guic ng princ ple
of her statesmen. English armies fought all over the world, but
the reason they did so was that they might win new exteénsiocn for
her commerce,new naval stations on which to lean her tleeuvs; and
the fleet,or the sea 1f you will,was the base of operatims. Yet
even the possession of new ports and fortified harbors,valuaple
as they were for naval bases,was secondary to the greut principle

of her naval warfare, which was to attack and destroy the organ-
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ized forces of the enemy wherever she found them in numbers that
justified she fi1yht ing. This,though probably rather instinetive
than the result, of reasoning,was acopwing tfor the control of the
sea,what Jomini calls Napoleon's favorite objective: "the destruc-
tion om.disorganizarnion of the enemy's forces withoun giving at-
tention to geographical points of any kind". Kven now there must
be someéthing inspiriting to an English orf icer,as he reads vhat
the signal for the eneny is sight was always tollowed by tvhat for
a chase and an increase of sail, but upon vhe seamen of vhe cay
andtheir morale,the intfluénce must have been very great. Hence
though many of the fnyl ish admrals were mere tighting men,while
the French,with their passion for system,had evolved a very clever
plan for giving a few hard raps andvhen hauling out of the fighe,
a plan which they practised of ten with success,the result was uvhau
the English obtained that which it was no mere boast to call the
rule of the sea,whatever may be thought to be the case now. trom
the year 1700 up to Waterloo,and for years after,she held that .7
rule; a rule of iron,often used with tyrannical disregard of ouw
others' rights,a rule which at times strained her every resource
and even then seemed o totter,but which she never lost up to the
end of the last of the yreat sea contests which the world has as
yet known. It has bDeen said by & writer,who should have had means
of knowing,that Napoleon,though he c¢ontinued repuilding the French

Navy atter Trafalgar,did so only because the English were thus
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forced to keep up blockades and spend money which otherwise have
gone in subsidi®s to his Continental enemies.

I have let myself be drawn into & long digressio,because 1t
came about, naturally and 1t was not misplaced at the beginning of
a4 discussion of Naval Urders of Battle and Plans for action under
our changes conditions. The whole history of the Fréench and rng-
lish Navies is a powerful illustration of what 1s one of the ac-
cepted maxims of war in all ayes and under all cmdivions: the
advantége gained by the initiative,whether in the genéral policy
of the war,or in indivigual Battles; upon the land,or upon tvhe
ocean a1 large,or in 1 imited portions of 1t.

The English fleets got first to sea and blockaded the Fremch
in their ports, if they slipped out they gléé}éﬁ ﬁhem; 1f vhey
were found they fought them. To this the ¥nglish added the obser-
vance of another plain rule,they kept their navy superior in num-
bers,equ ipment,,and discipline to any one other navy. If our peo -
ple really mean,what some among them say,to enforce a Monroe doc-
trine,or to control the Isthmus; it behooves them at once to @~
cice what, part the United States Navy is to pe ready to play in
the Gulf of Mexieco,and by what numbers that part 1s to pe sustain-
ed. (But they wont).

To return now to our imaginary tleets - and first vo the one
that has made up 1ts mind to attack; in what order should 1t stand
down,being on the supoosition about, S1x miles disuvant from the

enemy?
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It is no part of my task to discuss the best type of Dautery
for iron-clad ships. It will pbe sufricient to assume,what will
not, be disputed,that a very consiceraplie portion of the total ar-
tillery tire will pe available right ahéacd,and anotvhér large trac-
tion raight astern. This pbow and stern fire will also pe avallable
on the broadside,but it may be worth while to point out that the
desire for weight, of tire ahead and astern involves of necessity,
from the proportions of beam to broadside,the abandonment, of many
medium,for a few heavy guns. Consequently greater need tor skill
and coolness in the gun captains.

The first twe principles laid down are that each vessel ahd =
the entire fleet,should be able freely to use 1ts offensive powers
to the best advantage,and (la) also present the least favorable
target to the enemy's fire.

In thus stwnding cown for the enemy and until within the dis-
tance when torpedoes of any kind may be seriously feared,the only
weapon 1,0 be used is the gun; the only attack to be feared is from
the gun,or from a sudden dash of the enemy's rams.

In order that each vessel may use its artillery to the best
ad vantage, it seems that a direct approach bows on,will give great®
er steadiness of gun platform and freedom of tire; in order thatu
all the vessels may enjoy it,none of them should have anouvher im-

mec 1ately or nearly ahead of 1it. This would indicate a 1 me

abreast,or a slight modification,to De & proper formavicn,and a
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line ahead or column,directed toward the enemy to be a viclous foz
mation,during the perioc that the tleet i1s confined to 1vs artil-

lery. (Reconcile my fornation with weigs.)

(Format,ion in line can only be abreast: hence the word abreasw
is superfluous.
Column has but one meaning. Woulc 1t not be well vo discard

the term Line aheady S.8.0.)

In order that the smallest and least favorapble taryet should
be presented by each ship and by the fleet,the samé formapon 1s
inadicated. A leng thin 1me,at right angles to the enemy's line
of fire and rapidly changing 1ts d 1stance,18 48 poor a target as
can be devised. The most difficult element:iin aiming is the ele-
vation,and there can pe little doubt that & large proport on of
the enemy's shots would earn that absurd commendation we 8o often
hear: "A gopod line shot, but over®",which is &an entirely worthless
shot. From the same regard to the target offered,the advance in
colimn 1s seen to0 be vicious,as deep columns have always Deen
found to be. They 1ﬁv1te concentration upon the head and offer
fac il it ies, increased many fold,for shots ranging too high to find
a billet, in the rear,whilé a serious 1njury to a leadmy vessel
will involve confusion in the order and possible collision;, in a
word disaster.

The advance 1n 1 ne apreast peiny ygfnerally indicaved,will any
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modif ication of it be advantageous? In replying to this questlon

we may observe that as soon as we beyin doubling up our single

line,and méak ing an angle with 1t,we begin to approach the forma-
tion in column with it s defects. If the cemre of the 1 e is
kept, advanced and the leys thrown to the rear,you approach a doub-
le column on the centre; if the flanks are kept on the original
line and the cenure retired,two single columns are formed. In

the one case you pass through a series of salient,in the other of

re-entrant,angles. With regard to the oftensive power of the
I D S
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salient, angle,you will observe that when 11 becoms at all pro-
nouneed, the fire of one flank of the assallants pecomes more and
more restricted to the flank of the enemy immediately 1;b§ront;

in other words the order 1s unfavorable for coneénuration of fire.
On the other hand when looked at with reference to vhe varget pre-
sented 1o an enemy's line it will pe seen that the flank A 1s more
or less enfiladed (raked) oy the tflank D,andthe tflank 8 by the
tlank C; it is a direet invitation 10 the enemy to concentrate Dy
a cross fire upon the vertex ot the angle. Cripoling the leadiny
ship or such a double echelon does not entail all the harm done to
the head of a column,put 1t does involve an ugly gap 1n the céntre

of your order of pattle,at the point nearest the enemy's line,and

where the fire of f»w of your ships in this order would Dear.
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Let, us turn now to the series of re-entrant sngles,and first:
Note in passing that the intervals between the ships must be great
er than in the line abreast,unless i1nded an atitempt 1s made .o
diminish the front, a remark Bruﬂé also of the salient formavions.
With regard to offensive power,when the angle formed by the wwo
f lanks is at &all acime,the front must be much dininished,and con-
centration upon the enemy's line,though possiple,will pe circum-
seriped; it can hardly fail,too,that the centre ships in the rear
will be emparrussed by smoke. As regards the target presented, by
the two sides of the angle will pe subject to enfilading fire from
the enemy's flanks,which however,so tar as 1t 18 a cross 1ire,
at the point most remote from the enemy's line,and where a gap, if
effected,would be very thoroughly protected by cross fire from the
sh ips on either side.

This last consideration of an interior crossing tfire has had
much weight, with me in considering a moderate re=entrant angle as
a beneficial modification ot the 1line apreast,at this period of
the attack. Equally with the 1ine abreast it wil]l admt of fire
beiny concentrated on & point of the enemy's line,and when of very
moderate inclination,not exceeding 20° of either wing from the
line apbreast,will not be fornd te expose a more vulneérable varyet.
It advances the flanks and holcs pack the centre,which 1 pelieve
t0 be a correct practise. The centre 1s defended by cross fire of

both flanks,and the f lanks,which are the =xposed feature of the
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line abreast,reciprocally cover each other against the direct ad-
vance of rams or torpecoes,to ua cegree unatiainable by the | me
abreast,. In case of a wide detour of Bamsto come in square on the
beam of the flank ships,a manoeuvre almost impossiple from.laekoef
t1ne,a re-entrant, angle 1s at no disadvantage whatever as compared
with the 1ine apbreast,while 1f the cetour resud¢y in the rams com-
ing in at all abaft the beam,the tlank ship hus the stern guns of
its wing ot the fleet to assist 1ts proper defense.

In case of a salient formation oi approach,it 1s evicent that
such a direct, attack by Rams woulc pe resisted by the guns ot vhe
vessels of the same flank which being nearer than the other flank
would be more efficient,; but while I present this eomsiceravion,1t
seems t0 me by no means to outweigh the cisadvantage of the sa-
lient, format ion.

In assigning 20°as the maximum deviation from vhe 1 me apreass
I have given an arpitrary tigure. The amount of 1inc lination must
depend upon the character and position of the ships' batteries,
(and the intervals???petween the ships). The cpject 10 be atvaln-
ed is that, the forward guns of each wing shoulc have clear play
across the pows of the ships of 1ns own wing,for the defense ot
the opposite f lank,and that the fire tfrom the stern guns should
have clear sweep up t0 tthe flank ship of its wing,as ald ing the

rear defense.
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Re-entrant angle - 20 from line abreast - Intervals 200 yds.
Ships Lengths 3000 ft,.

The wing AO's fire from forward can converge on B while puss-
ing clear of bows of ships in same wing. ire from aftér batvery
will have a concentration not, far trom the peam of left flank ship
A while passing clear of sterns of other ships ef she.winy.

Query would 1t, be an improvement to keep 0 on line abreast of
the two ships next him?
| (No. It would secreen his iirs abeam and prevent that muvual

suvport so essential in military formations. See Sir Howard Doug-
las on mutual defense. S.5.L.)

Keeping these conditions in view,the formation should approach
as nearly as possible the 1ine aoreast,which has advantages of its
own,which should be sacrificad as livtle as possiple.

|
To conplete this discussion the case of a simple echelon or
|
|

~
oblique line should be ¢ msidered.
} C D If the approach is made squarely on the front of the op-
|
; ,,,,/,,,,/f’fé posing line,as in the f igure it is evident that vhe line
; o
| A
!
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AB is advancing in the formation of a re-entrant angle,in which
the wing A0 has peen sacrifieed,and the whole winy A0 has lost in
its power of concentration by 1ts greater distance from the enemys
line. The increased fire upon a reaerattack from A0 does not make
up for these drawbacks.

There 1s a very possible case however in which an advance 1in
simple echelon mizht, offer great advantages to a quick and skil-
ful initiative.

Let, us suppose that by accident or as the result of ma-

D
nosuvring - the two 1 mes of equal front are approach-
3

ing so that the flanks lap (fig 1). If AB throw his
right tlank well forward as in (fig 2) while still
steer ing a course perpendicular to the front, of CD,1v

is evident from an 1nspection 0f the figure that vhe

S o e

D right wing C,of CD 1s turther from A than any part of

ﬁ'AB's line 1s from the left wing D. If CD continue on

th% same course permitting the same relat ive positions
to remain,AB may throw his right wing stuill farther
forward as the mament, of convact draws neuarer - the
left winyg slacking speed as far as prudént,and propaly
diverging to the right tozether so as to draw more upon the 1 e
of bearing O0B'. Of course we camot count upon CD failing vo

change the disposition of his line,but 1f he postpones doing so

unt1l the proper moment for AB to push his right winyg forward, he
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will be exposed to the chance of ahving his own left wing attacked
both in fren and flank by nearly the whole torce of his eneny.

In fig.3 AB 1s throwing his right wing

BI
+ forward,while the left wing inclines to

f/f/kﬁ the pight with speed maverially below thatu

o~ W e e

of the right wing. The left wing uvhus re-
tiring will pass on to vhe continuation

of OB' or even in rear of that wing,which
will then head to take CD on the tlank. As OA thus retires 1t
will keep up its fire upon the enemy's flank attacked ana also
upon the other flank which must attempt some movement of relief.
If that movement take the shape of throwing forward the wing C,the
formuation becemes similar to the anemy's,pbut with vhe ad vantage

of c¢istance in favor of AB. The ground in front of A0 is inter-
dieted to the wing C,and as for attacking vhe flank A,the distance
A0 is less than AC. (The propesed mevem-nt, of A0 1s that called
refusing a flank in land tactics.)

At the end of this manoeuvre the first example of what 1s
called Grand Tactics or a compination for Battle,l sgy a word &c.
i-nmda sinilar remarks in my legtures on dtrategy.

In bringing at this peint this lecture 40 a close,it 1s [1b=-

ting to sgy a word as to the kind of crivicism that 1is leygitimate

upon any proposed formatien or manoeuvre,

If two fleets are precisely equla 1in number andefficiency ot
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ships,if all the captains are equally skiltul and equally Drave,

and it the two leaders have precisely the same endowments as lead-
ers,it is evident that the results of pattle must pe precisely
eqaal,until some chance destroy the equality and a&llow one 10 pre-
E ponderate. Battles are won Decause one side 18 1es numerous,or

less efficient,,or one leader less gkilful than vhe ovher. 1iscus-

?

| sions,such as we are now engayed upon,are not expacted 1o resilt

|

| in a precise formula,like a druggist's prescription or the rule o

; three,for ensuring victory. They aim simply at examining, the cem=
parat we advantages and disadvantages of certain positions Tvo the
fleet, or fleats occupyingitpem. The more numerous the positicns
s0 examinad,andthe more accurate the apprecisation of vhear conpar-
ative acvantages,the bet,ter fitted will an oifficer be to seize the
opportunity which chance,or his own skill,or the blunder or his
opponent,, has placed within his reach. This fitness,or tacil ity
(coup d'oeil) implies guickness of decision,itself an inestimable
gain in the lightning speads of our day, ana 1 may observe that

the
fron the comparative sinplicity of situations,1it c¢epends less en-
tire ly upon natvral aptitude.and can pe more easily got,through
study,by the sea off icer than Dy his brother on shorse.
It i1s not therefore,necessarily a reply to the claim of advan-

tage for a certain position to say: "Oh,put if your opponent does

so and so." If the position is such thatv Dy your opponent doing

a thing wholly in his power,your advantage 1s changed 1nto & dis-

I SO b1 0 3, M = e A0 o R SR Mo e
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advantage - then you have misapprehendad your case,and instead of
a oo ¢anpination,you have made a bad one. But 11 your ad wan taje
is real,and your opponent can do no more than neutralize 1t,by 1m-
mecdiately changing his order,then you have developed a useful
idaa.

END OF 1ST.LECTURE.

LECTURE 11.

The d iscussion of the case of the simple(or single)echelon has
been carried a little beyond the strict limits of vhe guestvion in
hand,viz: the formation for bearing down while still eonfined to
the use of the yun as the chiet weapon of offense. This fornatlon
has Deen considerad trom the couble ooint of view of developing
the ntmost power of the iron clads singly and ccllectively,and of
of fering the least favorable target to the enemy's fire. Aftver
trying to give the reasons pro and ¢ m in each case,l have express
ed my prererence under these heads for the line abreast,modified
by giving to it slightly a re-entrant form. (The e¢rescent oif the |
galley veriod.)

I have indicated as & next requisite to a good formation that
eac h vessal,in adoition to its own powers of resistance,l.e.1uS
armor and other sources of structural strength,should be defended |
by the ofiensive action of the others upon vossible assailants: 1n |

other words there must be mutual support.
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Inder the conditions,that 1s that we &re not yetv 1n 1LOTPeqo
range,the torpedo is out of the c¢iscussion. By this L mean the
anto-mobile torpedoes of the Ironclads themselves. Torpedoes
launched by other sea-going vessels (as distinet tfrom torpedo

poats) I consider under the general head of Rams,as close quarter

weapms. We have to econsicer the Gun chiefly,the Ram seconcarily.

For mutual support against the guns of the other fleet,l see
nothing pbetter than an ordser which permits each ship to throw the
weight of its artillery uopon any point of the enemy's order. Such
an order is comopleta and the one alreacdy proposed fulfils the ce-
mand for a fleet bDearing down to attack,and yet outsice torpedo
range; unless it should be dete minedto bring to &t a suitable
d istance for broadside action,an improbable conblnéenay,oun one
which will have to be discussed in the proper place.

Turning then to the Ram and taking first the order so far pre-
t erred,the slightly re-entrant,it is plain that the wwo flank ves-
sels are the most exposed,the least supvorted. The flanks of the
other/vessels may bDe considered as sufriciently protecved by those
out,side them. If an attack in front 1s attempted Dy rams on any
point of the lin®,putting aside any other cdefense than uvhat of
the ironeclads themselves of the f irst line,the stern fire of one
wing can always pe ¢ meentrated upon them.

from my point of view,it 1s not to be believed that an atuack

upon the flank should be made by ships of the line detached from
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the main pody. The party assailed would of course depart from any
previously conceived plan andgonole them up as quickly as possible
Such an attack,audacious in any case,could only be made by ships
with speed sufficient to retnire suceessfully(if foiled or not),
anc the loss of which in any event would not be vival. ihe rumper
so sent out would pe measured Dy the disposition of the rams of
the fleet assailed, as that cisposition has not yet enterea into
the discussion,which is still confined to the ships of the 1l inewe
may say they could not be less than two.

The re-entrant, angle seems to combine the ships for mutual
s upoort against Rams,by artillery,as well as can be done,in froent
and rear together,and all round,except upon the flanks of the wing
ships. Is there any other formation,or any modif1cation of this
one which will protect the f lank ships further,without losing mers
than the gain mad e?

Defense for a ship against ramning,coniined,by the ¢ mdivions
of a fleed,t0 a certain course and bearing,can come from no where
S0 wgll as from astern. The reason for this is that the vessel
¢ ming next rams the ram. Shall we dininish our front by withdraw
ing one ship:from the line and placing it in rear of the f lank
ship, and how do this?

The s implest way probaply would be to drop the flank ship her-
self in #ke rear of the ship next her,"oreak it te the rear'. Of

course in that position she is herself equally exvosed,but she
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protects the ship that has pecome the proper flank,and there are
presentad 0o the assailant the broadsides,both of guns and torpe-
does,of two ships instead of one as heretotfore. This putting of
two ships in column has all the vices of the column torm of atvtack
but 1s simple of execution. It the geiense aftorded by rams of
the tirst line is not deemed enough,it may be used to strenygthen
it; but I amdecidadly of the opinion that 1t should only pe re-
sortad to when Bams mean mischiaf; & mere thmat should not induce
the withdrawal of the flank ships to the rear. (Heres mention my
disposition of the Rams).

As to any other order it must be in celimns,single or douple,
or triple if you will,or a salient angle. The latvter presenvs
f lank ships unsupported on the f lank equally with the re-entrant .
With colivmns,the rear shin of each 18 unsupported,; but if the col-
umn pe deep,detached assailants would perhaps scarce pass 80 far
t.0 the rear. But shall the fleet for the reason under considera-
tion,give up so much of :ts artillery fire,by thus narrowing its
front,whils still peyond torpede or Ram offense.

I should say not,and the re-entrant line seems vo me still to
present, the Dest formation 1.e.for the point of mutual support.

The third condition demands that entire or partial conecenira-
tion of any arm or of all arms,may be mace with (the greatest at-
tainable )ease upon any part of the eneny's order; or,conversely

to repel any atiack which the enemy may malke upon your own order.




e ————

o o7 o

This,in the portion of the pronlem at present peiny considereq
means that the order in which the fleet stands vowards the enemy,
while still at artillery distance,should not only pe the best for
that particular period of the action but shoulfi also allow change
to any other order that may be thought more suitable for direct
collision,involving the use of the clese range weapons, to be made
quickly,and without confusion or risk of fouling among your own
ships. Such close approach, imparting increased accuracy and ef-
fect,even to the gun,leads to deecisive action.

It, is not, yet proposed to ciseuss what is the pest ocrder for
such collision; but only in a general way the question of changes
of order and the facil ity for making them,afforded by the line
abreast and its modif ications. It must also be novea that vhe
guestion now is not whether the line abDreast,more readily thanw=
another,allows such changes; but whenher.oeing nest suited for the
Deginning of an action,it admits changes with sufiicient ~ase.

We may say that there are two extremes of formavion,one with
the greatest front and least depth,which 1s the Il ine apreast or
simply the 1ine; the other with the least front and greauvest depth
which is the line ahead,or single column. (Here define difference
between "change of format ion" ana "a change of direction" which
may involve no change of formation. Echelon combines both.)

Any change of formation,putting aside for the moment changes

of divection,from me present, line of attack,must be in the nsatura
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of a smaller front,for we have in the line the widest, front. The

flank ships may be proken 1o the rear,giving a front of 7,the |
front may be reduced to four or five making & column of wings,or
to three,making a column of divisions,ships three deep,or to two
making a dounle column,or finally to a single column. (Diagrams
of all these formations as being those to which the fleet may pass j
for collision.) l
It is not necessary to say t0 my hearers,all of whom are fu- i
miliar with the simple mowements involved in these changes,tvhat
the line abdreast prasents no difticvliies,apove any other,in makKin
them, The re-entrant angle,however,dees oifer a ditriculuvy of 1ts

own,which must oe accurately weighed pefore finally accepting 1 1.

[t may pe satfely inferred that any diminution of front 1s made
with the hope of cmeentrating a relatively deep mass of your own
fleet, upon a relatively thin line of the enemy. Thus 1f vhe

p 1tleet AB 1s suanding down upon the fleet Cl,

and,as the momat of collision approaches, throws
the left winyg AO behind 0B,it will necessarily
be with the purpose of pussing through the halt

of CD with the whole of his own fleet,compell-

ing each ship attacked of the enemy to pass un-

| o der the guns and torpedoes of two of his. Now it is evident (bia=-

gram) that the ships from O to A can pass to the rear of 0B,un-

tramneled by any of the ships te the right of them,dDut the fronts
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of the two wings not béing square (parallel) ve CD,the vessels in
each will not have the simultaneousness of attack desirable.

The only reply to this objection is an appeal to the researve
of speed that must De supoosed in each ship,as pefore argued. Ki-
ther the line can pe straightened up defore the manoeuvre,which 1is
not, necessary; or,during its progress,the left ships of the right
wing can inerease their speed, rectifying the bearing. If the
centre ship "0" go to the rear,it can at once keep along a course
at right,angles 1,0 the original,and the others can do the same.

Not, only does the ritficul ty of bDearing exist,but,1f any
change of direction be intended,it must 0e 1n order o0 Dear the
attack still more upon the enemy's flank ocoposed to the one of
your own which is re-entorced. Thus in the case considered,1it
could never be intended to bear toward the flank C,though vhe line
0B is d irected that way. If iv should be intendea to carry the
attack toward the extreme D,the formation becones yet more copjec-
tionable,and it would be a question for the leader,whether he .
would depart at, all from the line abreast in his original tforma-
tim.

If the 1 ine be doubled an the centre,the intervals will De to00
small in consequence of the protuberance to the reur. 1 belirve
however that in the rasewe of spead 1s found a suiiicient, remedy
for the ditficulties presented,and I am nov aware of &any otvher
diff iculty in the way of changes of formmation from the re-entrant

line,
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50 much for changes of formation.

As regards changes of direction,we all know they are more easi-
ly made by a single column than by any wider front.

Changes of direction are of two kinds, the (directioP of) frent, -
may be ¢ hanges and the pody move directly to the naw front,which
is more or less of a wheel; or the irmt, Deiny kept the same,the
differant, ships may move together in the new direction which 1s an
oblique. Iif you wish,for example,tec move toward a point 45’ from
the perpendicular to your right flank,you may form on & newv line,
or youn may oblique.

The chang of directnim of a single column 1s vhe simplest anc
easifrst, manoeuvre in tactiecs, 48 you inerease the front,the diffil-
cul ty increases,and when you reach a long line,the manoeuvre 1is
perhaps the most difficult for either a battalion or a fleet to
make.

As regards a change of direction by an oblique movement,1f 17T
be not too long continued we may assume that 11 can be made with-
out, difficul ty.

In order to decide whether a change of front by a wheel 1s ne-
cessary or safe when two {leets are rupidly nearing each other in
line,ws will have to consider as bDriefly as may ne,what kinds of
attack aiming at concentration can be made,and how such attacks
can be met. In other words what kind of changes of formation wal

take place,and how extensive they will ne. (The daiscussim aims

e L N
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at, Deing exhaustive.)

If the enemy await your attack,or allow you to be the assail=-
ant,,in 1ine,you may att.empt your concentration upon me flank or
voen the Centre; on the other hand,he may first attempt suc h con-
cent,ration upen your flank or centre. FKFor this coneentrati a,no
change of direction is needed or at most a moderate echelon or
oblique movement. If he persist in maintaining his order in line
it would be possible to pass oy one flank.in column thus ¢ mcen-
trating your fire,Dy successive vessels upon one or more of the
flank ships. (There 1s a defect here in that the eneny is assumec
to be in front or nearly so. If he should be made out, on a f lank

or to the rear,the front, must necessarily be changed. This last

case emphasizes the neec of look-out ships.) This though 1t in=-

AB
volves a change in the 1line of baaring of your

v e fleet,doers so Dy a simole change of formation ot
-*-‘ the easiest, kind. If you ¢ msider that this at-

A
tack has too much concentration of one kind and

X
Sl hent 15 gliont A
eugle- lengthens your fleet, too much,and prefer t0 at-

tack the wing D in front as well,ycu may keep a ce rtaln numD er of
your ships A' on the original line of bearinyg and let uthem pass
throuwh the enemy's line; or you cuan resort t0 a manoeuvre indl-
cated above (P.88) and pass through in column of divisions. Lf
ground is to be gained to the flank 1n order to make those move-

ments teasible,it may be done by ooliquing,or in the very act of
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forming as in KFig. If you direct your attack upon the centre,in-
strad of a flank,yov may do so by double column or by column of
divisions or any analogous tform but there 1s no cuall tor anything

approaching the wheel in these. (The point 1s that no wheel,which

is & aifricult movement,, 18 required.)

If the enemy instead of coming 1in line,come 1,0 meeL you in an
order of one or more columns,or columns of any front,his approach
will be dimectec toward one of your flanks or your centre;, you not
having yet, changed from line abreast. Unless you have allowed too
much time to slip away,in case,that 1s,youv have time 10 manoeuvre,
you can at, worst make the same formation. If he tries to vass Dy
your flank,as above,CD can form line ahead on D,anc the two fleets

pass on parallel lines in opposite directions. If he attack your

D gentra with columns of broad front,you can use

E oo
the 1ike,or with safety pass your fleet on
RS TB the two sides of his column.
N \ The pest, defense of CD 1s 1o put him-
\\\ selt on the line DD' whiech 1s reached more
Vo : :
77 shortly and with ]l ess confusion by uvhe
» sices than by the hypothenuse Di)',1in other
‘!r words by movement in column rather vhan by
"-—"_*"'"—_-_—3 B a wheel, This reduces 1tself Lo passing

in opposite directions by columms., CD,1f equally nample with AB,

might, form by his left, flank in double column t0 pierce BA' towarc

the rear of eolumn.
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An attacking fleet, at the moment of launching 1ts vessels for-
ward may wish to use an echelon formation; throwing for instance
its three right vessels against the enemy's left,followed closely
by the next three,anc then the last thme. This f ongy tlon woula

Cﬂ_—____———ﬁ______ D be somewhat, more ciftficult than the formation of

[ the same column by & flank movement ot the left

’Qf' o 4 divisions,Dut 1t 18 more rapid,andit might keep
¢ 4
O’ the enemy longer in suspense. He may move 10
2 meet, it by throwing bis five or six(six pest pe-
A cowen 0wl (i lsBuicause B' will pass our ship outside of flank

er D) right ships on the C'M or even to C"M. This would und cubted
ly be a wheel put the second position at least would be more quick
ly and safely reached by moving M forward and the others in 1ts
wake,while the other is but & half wheel. The best plan would De
to refuse the threatened flank.

It is scarcely conceivable that an enemy in order of columns
can be awaiting an attack, his purpose must bDe,sacrificing as he
does by such an order his artillery fire,to attack you by ¢ cncen-
trating upon some part of your line. You may,however,whide hold-
ing on to your line apreast as long as safe,purpose yourseli vo
concentrate upon him. This may pe cone on the head of the columns
on wither flank,or on the rear. The figures are intended to illus
trate certain plans. It would perhaps De an advantage 1f you

could pass all your ships on one t lank of a douple column; In the
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Figure,1f the single column AB pass the dable column
Ch,C'D' 1in opposite directions,the fire of all ouv the
lead ing ships of the column UD 1s greatly hampereq, it
not, wholly masked,py the column C'I'. HKven an 1indented

column,uncer such conditions,must De i1nrerior in secu-

<
L
. il i S e ot

rity and range of fire,to the single column which hus
nothing in its way 1n the direction of the enemy. Whatu
is true of the dowwle eolvmn,is yet more true of a triple column
under the same eonditions,and there would seem incedentally to
follow here the remark that the further you depurt from the single
column in the direction of a 1ine abreast,the greater the disad-
vantage in passing outside a f lank,when coming to close action.
Joneent,ration upon the head of a moving column 1s doubtless

most, dangerous to the assailant. The head of a eolimn has always
Deen recognized as the strongest part of it,and if for no ovher
ragson,bseause the rear is pointed fair and coming up to 1ts aid.
If the positions of the two fleets permit 1t,a dounle colum pass-
ed on the two flanks of a single column,empracing it under fire
from both sides,would be a serious and dangerous concent ratlon.

In the Figure the lead ing ships D are under a double fire;, and al-
though it is true that in the end nine ships will have passed un-
@“'1der the tire of nine,yet the action will pegin with the ¢ mnce
l of serious disaster,dby the crippling of one of the van ships D,
: which would throw confesion into the whole line Cli. There 1s

|3 more advantage bt I am not,however,here diseussing the rela-
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tive advantages of different formations for close action,but only

wh ether those slesa asbhiens fornations can be reached,irom a line
o ab reast,simply and without econfusion. The single or dounle column
can pe so formed from either flank or the centre.

Cone ent,ration could be practised on the head of a column by

A

Gq_—, — — T o -

moving off your ships after they had declined their fire on the
enemy's leaders. There can be no question as to the comparative
risk run by the two fleets thus aeting. The two leadinyg ships at

;’A D should be crushed by the compined yun and torpedo

>~

A fire of AB,nor should there be much danger from the

—

ram of CD until the rear B.has taken the new course

after which it will become a question of speed vill

AR

A can countermareh. but, whatever the merits or de-
merit,s of the attack,it presents no difriculty in
beiny efracted fron the line abreast,beinyg only a s imple column.
LGoneentration on the head of a ecelumn might be practised in a
column of squadrons,in double echelon,which would be more applica-

¢c.cable to a double than to a single eolumn of the enemy. Such a

7,
f&fJ column of squadrons may bDe equally vell called a doupnle line
I i abreast; and illustrates the transitions from celumns to line
PS ; I and viee versa,of which indeed it, may be called the trans-
'?AT ?F ition phase. The formation permits a pewerful concentratv-
s " ed fire upon the enemy's leaders up to the momnent or col-
A A op r lision (passing) and maintains it throughout. (NOTE: the

9th.ship should be in the leading squadron,and should be
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in the lead ing squadron,and should be in the rear of the dowle
colums and between them.) The peint here under discussion is
whether the formation can pe made simply and without confusion
fronm our purposed line for artillery fire. The reply 1s that the
lead iny, squadron is already nearly in the required formation 1if we
attain it by preaking to the rear the two flan'% ships; or vo 8x=-

press the sanme in another way,uif we form double columns on the

centra, ‘-—».,ﬁ\\“ H/

o | | |7
W

When the eneny approaches with a tront of three or four ships,
in e¢olumn that, is of squadrons er of divisions,l pelieve that
passing by the flank o1 a single,or couble indented,celumn is the
best form of coneentration pcause the fire of the two squadrons
farthest from you,and their ramns too,are maskad; concentration on
t,he head of such a formation seems to0 me unwise. Itu 1s powerful
for attack and particularly in the direection in whieh it is al=-

f' ¢ ’c, ready standing; in other words powerful at the head. To

)
=i meet, it, on the head,with the same formavion,is simply
A

{4 i

1,0 accept pbattle on equal terms,a theory not to De ac-

cepted; to meet it with a wider head and less depth,is

to invite the division of your fleet by this order

e s e | o S

# breaking through. A fleet passing in single eoiumncen

e e el
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the flank will bring nine ships' fire upen them; but,i1nasmuch as
so long a line will be exposed to be broken through, it the enemy
wheals,either Dy svccessive divisionsg or all ships together,a bet-
AT arrangement, 1o Ab would pe a double column; auv any rate at the

head. Supposing CD to have changed fron as in the figure,AB beiny

—£" = ? ? in two columns 1s more manageaple. His six
— > > t 4 lead mg ships readily meet the front ch,C'!
—= —2 a7 f rB’and the new flank (old front) DD'D" is met
bo L4 al /r\ *f:
P both in front and in flank by the three rear
73 ships of AB.

The questien naturally arises here,though it will net ‘here be dis-
cussed,whether three 11ines deep have such an advantage over two
lines as to justify the narrowing of the front.

The general truth may here be pointed ouw that,as you narrow
your front,you lengthen and expose your flanks,while strengthening
your centre.

My impression seems to have peen,and now is,that 1f an enemy
approaeh to attack in a simgle or douple column,concenuration
shoul d take place vpon the head which being narrow 1s weaker,while
the flanks beiny long are stronger, but:

If the enemy approach in treble column,or column of <iwvisions,
it will be better to pass his flank in single er cdounle column be-
cause in such formation the head is stronger and the f lank weaker,
therefore concentration should be upon the latter.

Without elaiming to have disecussed all,or even the greater
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part of ,possible formations suitable to meet the various contin-
geneies of close pbatnle,l think we may say that enough have been
considered to0 warrant us in saying that they can,as a rule,be
formad from the line abreast with so little difficulty that no ar-
gument, henee will be against it as a primary formation. In 1us
modif ied, re-entrant, form the only objection sustainable 1s not in-
superable,nor sufficient to outweigh its advantages. Where g
change of direction,or of the line of bearing on which the fleet
is ranged,has to be made,it can nearly always be made without,
wheeling,by passing fron line to column in the required direection.
Here perhaps should discuss the question 0f 4n eneny appearing on
either flank or astern,or on any bearing more than 45°to the side
of the ecourse steered.

With megard to concentranions upon the reat of the enemy, they
can mly be made at sea under present conditions,after passing
round one of his flanks,unless he is in retreat,; they will there-
fore need no attention here,as nearing upon new formations from
the line apreust.

I conclude therefore that there 1s no such ditiicudty in pass-
ing to other formations from a well formed line abreast,or re-en-
trant angle,as will constitute an insuperable objeetion t0 1t as a

primary formation for artillery contests.
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In yesterday's lecture,atter laying cown the requisites,six 1n
number,for a satisfactory order of battle,l went on to seek a pri-
mary order,which I defined to mean an order for that stage of the
action where artillery from its range alone is used. by the "In-
ferences" which [ have distripbuted to you,you know that L regard
a ehange of order,for the purpose of eoming te close actvion, imper-
ative. As far as my reading gn-the supject goes,l differ here
from other writers on tactical matters,who tend to form their or-
der of battle onee for all,and contemplate no ehange of order un-
1l collision ensues. Under this bias,almost all prefer the line,
my primary order,for the order of collision; one or two,however,
expressing a preterence for the column on agcount of 1us greaver
flexibility for changes oif direction. A fleet in eolumn ean head
quickly to the rigsht or left,and so,at the lust monemb,ehange the
point of attack without changing the formation.

As tar as I can recall,Commander Hoff,who has gone extensively
into the literature of the subject andproduced a eompilation of
matter exceed ingly valuable for purposes of reference,did not cite
any plan,which,like those I have submitted to you,contemplates a
change, just before collision begun put completed. Admiral Ran-

dolph's plan was for an order complete and to De changed while 1n

collision,a seheme I eonceive to be more diffiecult and hazardous
than my own which nevertheless is risky enough.
To facilitate such a e hange pefore the deeisive charge,an or-

der elustic and open is necessary ; a close or complicated order
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will not, allow this. 1 was led,therefore,inevitably to diseuss
the primary order with reference to the way 1t would lend 1tuself
to such conversions as I thought desirabpl'e for obtaining an advan-
tage. It was in this way,and not pecause I wished here to discuss
the orders of eecllision on their respective merits,tvhat I was 1ed
to bring before you certain forms of concentration. (You will see
(Table I) that my complete scheme econtemplates a full discussion
of orders and their parries.)

Nevertheless I ddd bring forward eertain plans which necessa-
rily invited eriticism. I wish to say sbout them two things.

First that I have not yetgiven them exhaustive study,andam unable

to assert, that they are not oven to a parry which will put the as-
sailant in a worse position than pefore.
Second that these plans seem to me upon the whole to conform to a
correct, prineiple,which I did not formulate as 1 wrote them,viz:
the concentration they propese 1s made upon the weaker point of
the enemy's order. E.G. When the enemy spproaches in narrow col=-
umn, the concentrations propose¢ are first upon the head which 1s
weak,; whereas when he comes on in column of proad fronv or in ling
eoncentration is attemoted on the flank which 1s weak,because the
formation is shallow,avoiding the head. (Germs for Thought.)

The essence of my system,l think,lies in adopting & formation
which while good for artillery fire,distinetly contemplates &
change which the enamy eannot, foreknow, and which lends itself to

such a ehange by its elastie character.
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will notv allow this. 1 was la therefore,inevitanly t0 c¢1iscuss
tbespetimaoypverdepnwiah Potbrephs testhavwayfoet woudunlegdantadifin-
tage. It was in rhis way,and not, pecause 1 wished here to discuss

tthe orders of collisions
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Supvose,instead of the 1 1ne,you had adopted the column for a
primary formation. You must either attack with 1v,or,i1f you chang®
to a broader front,the rear ships being farther fron the enemy,
must catech up with the van to form it,imposing a loss of speed
uvpon the van. Whereas in the line all ships are equally,or nearly
egually distant from the enemy.

The Fourth requisite laid down for suech a primary formation 1is
that the spaece taken up by it to faeilitate manoeuvring should not
be so far extended as to allow an enemy to separate the parts of
the fleet; to which must be added that,unless the fleet, be very
numerous, the two extremities should not be so wiaely apart that
the enemy ecoulc attaek one in foree,without, having to fear a seri=-
ous diversion (retaliation or counter attack) from the other. In
the sailing ship line of pattle,the reur was always weak as com-
pared with the head; partly because ot the 1nevitable straggling
of a long colunn as the rear is reached,and vartly because the van
had to wear or attack in order to come to the assistance of the
rear.

This Fourth Demand upon our primary artillery formation,as-
sumes considerable dimensions when we remember that v have 10
guard,not, oﬁly against the enemy piereing that formation 1tself,
from its own weakness,but also against his cutting off any part of
the fleet while performing a partieular evolution.

To illustrate what, I mean. In the evolution: "Forward into

column from a f lank ship",the greater the width of the front,the
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further from the enemy's line must it be Deyun, or elée the rear
ship of the new column may have the enemy down upon 1ts beuam De-
f oreit has reached its place.

All along their lines of men or ships tend to open outu LOO
much; a tendency that can be minimized by careful drill,butn can
never be wholly overcome. This tenceey 1is sometbimes varied by
another to ecrowd together,but the former prevails for obvious rea-
gons. Men will prefer upon the whole to be a litt.le too far fram,
rather than a 1ittle tbo e¢lose to,their next ahead or abreast.
This preference will be more marked in column than line as 18 easy
to see; a small movement, of the helm will divert you from a ship
al mgside steering the same c¢ourse,and you have f,ime to think; butv
if you are too e¢lose to your next ahead,and he sucdenly stops or
slows you are into him at once. (Not so,see below.)

(The reverse of this 1s the case i1n all except flank ships in
line. example: ??l

B finding himsalf erowded by C would gladly open out but for A
He finds himself wedged in with no way of escape save by stopping
and lettinyg the others pass ahead. but 1f in column of three,phis

even is not free from danger#or he f inds the next division or squa

ron astern erowding up A o on him.
g l ,‘ : /{,(,;“{4“ p/ thf(r,gxp-m.f -"/ 1/4{ At
Ut ﬁ' < e
e / = :‘ég m; nsaitd i vl ‘KJ- 2% /{Pft/rz/m_
A stsgotes Hrew dP2le 4¢/¢,’¢ 'y LoD * \ \
AT M

In column you can easily avoid your leader even if he should stop
suddenly. 8.8.L.)
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for this reason Commanders,especially when unaccustonad o
fleet sailing,will feel less anxious,aet with more ¢ ocolness,and
keep off from their neighbors less,in line abreast or in echelon,
than in eolumn; and while the intervals in 1l ine abreast must ordi-
narily correspond more or less nearly with those 1o pe observed 1n
column,so that, transition from cne order to the other mgy De made
with a simple simultaneous movement, of the helms,yet 1t may pde
considered whether for an imminent occasion,and beurinyg down for
action is such an one,the normal intervals may not be reduced,not
only with safety but with yreat advantage.

We must, assmme throughout a highly drilled fleet. Ferfection
iscour aim,and we must be yranted reasonably perfect ships,reason-
ably drilled and commanded,to achieve it. Hence we are entvitled
to expect thut the captains,beiny aware of the general plans of
action which their chief entertains,and having his signals repeat-
ed by one or more repeating ships,properly placed in rear of uvhe
line,the helms will move together when the signal goes down &and
the ships in turning will describe parallel paths. This 1s expect
ing a good deal; put the maechines will do their work,if the men
have had practise enough to gain eonfidence and 1o reduce the er-
rors due to the personal equation.

It, wi1ll not surely pe t,00 muech to expect, that such a fleet ecan
maintain & line ahead,with intervals of 200 yards,for the short
time of steaming three miles or so. The nerve that 1s to carry a

medern ship through the exiyencies of a modern naval aetion can
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surely be educated up to that point. Let us assume then,for the
nonce,200 yards as our fighting interval; 2000 yards being a sea
mile. Nine ships in line abreast,eight intervals,will occupy a
front of 1600 yards from flank to flank. When your line 1is nearer
than that, to the enemy's,he can reach one or your flanks with part
of his force sooner than your other flank can come up to 1it, 1t
must be your business to see that he cannot reach 1t with greater
numpbers. It is very possible that the movement by which he will

gseek t0 concentrate upon one flank will be begun while he 18 as

yet more distant from your front than the lengvh of that front,but
'his aim will b~ t,0 approach the f lank while your other tlank ships
are more distant from it than he. Not only,under these circun-
stances,is your enemy already nearer to the flank supposed atvack-
ed,but, he is nearer sti11 by the fact that he is heading for it
while your other flank must change direction 8 points to come to
its aid.

In the same way,if you wish before atiacking to change your
own order to our involving the column,you must Degin your evolu-
tion at sufiicient distace from the enemy to complete it,not be-
fore the two vans encounter,but before your last ship._or ships
which have not conpleted their evoluticn can be 1niercepted 1n the
flank movement. The extrene case would De t,0 move forward into
column,a flank ship,say the right,leading. 1i the enemy's left

ship stand directly on,uninjured,she will intercept your left ship

befere her movanent, is comple ted unless the evelution pegan con-
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siderably ontside of 1800 yards; for the enemy has not lost vime
in turning. This cutting off,mereover will De in a disadvanta-
geous way for your shio,which to comolete her manceuvre should
stand on presenting her peun to the eneny. This she would scarce-
ly do; bnut, her only escape would pe Dy passing througzh the enemy's
order,supported omly Dy the ships,two or three perhaps,vhat have
shared her mishap.
tent
The guestion thus presents itself as one of the effect of ex-
A?iont upon the distance range,up to which you can maintain the or
der most favorable for artillery. Your wish to hold on to the
latter may be very great,dDecause you think yourself superior in 1t
or because the enemy's order,say in column of some kind gives
great advantage to artillery. Our study must theretore turn to
the shortest method, in d istance and time,for passing from the or
der in line abreast to colvmn,as well as to other devices for
maintaining artillery distance, but first we must consider anotvher
pearing of the lenygth of intervals upon the strength of the line
(abreast). (Omit with a orief reference.)

Although I have peen led first to discuss their effeet upon
the total extent of front,my actval first thought of them wus as
gaps by which an snemy could penetrate. Being averse to a ¢ lose
engagement, in single 1ine,this ¢ msideration lost some welight with
me, put a8 all may not have the same aversion,let us ccnsjgeriihe

interval so far discussed,200 yards,conld be 1essened,

If the intention is 10 engage in line,it undoubtedly can .Six
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hundred feet represents ten bdDreadths of an average modern first
&7
/ -~

rate, andas a ship suddenly stopped would pe instantly passed,no
) danger could pe feared from that,if.the interval were lessened by
one half. Un the other hand,it would pe quite possible for wwo
firm men to lead a double column of the enemy through a gap of
600 feet,. It might for instance dbe thought desiranle to leac
through the third interval from the right; the right column of the
attacking force raking the enemy's left wing,while the left column)
aided perhaps by rams,attempted to crush the three separated shaips.
While stand ing down the attacking douole column is exposed to the
powerful artillery concentration which has been mantioned as the
vice of a formation in column, but a&s the attacking columns close,
the advantage of enfilading fire becomes transferred to them. The

D' attack thus indicated could scarcely be attemp

e ted upon a gap of 300 feet,.
B Again a narrow front,under supposition 300
||
- yards or less than half a mile,presents a tre-
ey fe!

W e B ity it S e mendous coneentration uooen the depth

A.\H\ﬁthEH*‘-~h\(,,f—""”#T) of a column or upon any point nearly
opposed to 1ts centre; and although as opposed to a similar line
more open and extended,the flanks of the latter vend to enfilade

m
the sides of a re-entrant angle Kig,

T s e e e © o L
2 ———D this advantage will not cone inio

#glxﬁaﬁ_ﬁ_ﬁy,f-——:g play t11ll the approach 1s very near.

But, ecan the interval now considered be
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thought, sufficient to allow a simple deployment to De made quickly
and without confusion. fHew will allow 300 feet,a scant ship's
length,t0 be enough interval,in any crisis,in line shead. How will
yon increase these intervals? By a gradual divergence,or oblique
from any one ship ? That may ve simole put 1s cervainly not rapid
Would you venture to put all the helms over togesther ¥ Scarcely.
Whatever you might, risk if Eiﬂéﬁﬁ in such a formaztion,you will not
seriously argue for it as thing to be purposed beforehand,or to be
done without great chance of cmfusion and accident.

It is pretty sure that if six hundred feet be toe great an in-
tewal,and I do not think it is,three hundred will be voo small.
However a fleet that is fighting in retreat,with a fleet speed
equalling its enemy's,could observe close intervals and could open

them at, will by any of the forward movements commonly used Dy

skirmishers.

Now if the line (abreast) cun be maintained at intervals ei=
ther of 300 or of 800 teet,it, cannot be said 1.0 De 1n 1vseli lia-
ble to severance by ecvtting, while the gquickness with which,when
drawn up with 600 feet intermal,it can ne changed into column,
while still out of range of the enemy's rams or torpedoes,preserves
a sufficient moopiligy.

Let, us here digress for a monent, andexamine,a ] ittle more
closely,this point,viz: How quickly the order in line can dDe
changed into column,and up to0 what point the full artillery fire

may pDe held on to without too great risk of being caught in a

R I R R R O I R O E—E——h.
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flank movement. To do this let us analyze the movements in the
axtrame cases,viz: 1st.forming single column on a f lank ship which
is the longest; and 2nd.forming column of squadrons,which 1s the
shortest. (These are the two cases in the diagram)

In forming column forward on a f lank ship,say the right, the
left, ship A to reach its post in rear of the new column.must pass
to the right a distance of eight intervals whieh 1s equal to 16800
yards,and make two wheels first to0 the right,next to the left.

The speed of the advancing line is 12 knots,andin the absence
of other data,l take the tuming performance of the bnglish i1ron-
clad Thunderer,with an initial speed of 10?&4.

The right ship advancing,the others wheel togsther to the
right 8 points; in doing which thay gain 1000 feet (333 yds.)to-
warcs the enemy and 700 feet (233 yds.)to the right. Kighty nine
seconds (13 min.) is needad to assume this new formatlon in which
they are formed in line ahead (column) on their old front,and are
thus moving to the flank with the enemy head ng toward them.

In this 1% min.the enemy steaming 12 knots,has advanced his
front 800 yards. Total approach of the two fleets 333+500=933 yds
that is they are 1000 yds.nearer than at first position; Or are
2200 yards apart now,

The left, ship of your fleet has thus gained in wheeling,233yds
to the right;, in order to wheel properly into column,she must be-
gin her f inal wheel when 333 yards (1 interval) to uvhe left of uhe

column. To gauin the point for peginnihg her second wheel,she has
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thus to move to the right 1600 yards-566 yards= 1034 yards in a
straight line.

The enemy's front therefore should pe distant from her line of
f lank movement,where this pegins,not less than 1034 yds 4the time
needad for her to wheel into colimn (1% min.]= 600 yds.= 1634 yds.

To find at what point your whole movemeng must begin,you must
add to this 1634yds.the mutnal‘approach of the two fleets during
the first wheel which 1s 933yds; giving 2587yds.

This distance will have to pe increased by another allowance
for the loss of speed in the wheeling ships in turning; allowing
this to be reduced to 9 knots for the whole distance,quite an out-
side allowance 370yds shonld be added to the total=2937yds.

We may then say that assuming equal speeds of 12 knots, the
evolution must be begunsomething less than 1% miles from the ene-
my's front,and will so go clear of his ram. But 1t must be ob-
servad that a flest which thus muanoeuvres,dis at a disadvantage as
regards speed,comparad with the other; for not only does 1t lose
speed,in wheel ing,which has peen allowed for,but also while moving
t,0 the flank in column, it cannotincraase spesd as fearlessly as
its adversary approaching in lme. On the other hand while thus
runnung by the f lank,it continually has its broadsicdes direcuved
toward the enemy and is.under no disadvantage in point of weight
of artillery as conpared with its first formation unless the sea
now make the gun platform more unsteady.

Further discussion of the comparative advantages of the two
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| fleats is out, of place h:re where we are examining only the dis-

‘ t.ance up to which the line abreast,from its exient,can De main-
N tained before bdeginning a change into column.

\ In the figure AB and CD are the first positichs of hostile

?fleets,320;yds.aparn. C'D' one fleet has advanced

\ Fy |
| in line at 12 knots and is just beinyg pussed by B’
ey
”rvan ships of other fleet in column,rear ship at A\
| 3 ' C*D",B",A" third pesitions of the two fleets.
| \} Time of ABS.evolution equals (Iwo wheels+

5 1134yds at 12 knots) =3 min.+ 8 min.= 6 min; to
which is to bs added an estimate allowance of

53 1 min.for loss of speed in wheeling. Total

7 minutes.

In 7 minutes CD steaming 400yds per minute

i
1
: 1 comes abreast A". In 8 minutes CD will have
! n
" . 44 ; .
e gt £ P»  reached the first position of AB.
e e < 45"
P/ (The ships which wheel all perform the

R e s |

same avolutions anc maintaln their distances.
The van ship however is moving ahead at 12 knots,while it s next
astern is making two wheels,which two wheels will carry 1t 1700 tv
equals 586yds to the right,nearly two intervals past the right
ship. That is,the two ships to the right have noground to gain to
the right,but the reverss,
What shall be done - the Thunderer's figures give 56 sec.say

1 minute for the time to change course 45. In one minute B will

e i oo e e e




A 91 )

have run 400 yds ahead; the second will have Deen transferred 300
feet, and advanced 600 (my estimate). In another half minute B
will have run 600 yds and the second advanced,on a course of 45°
200 yds which will pe 140 ahead and 140 to right, total advance
340 yds, total transfer 240,which would piace him 260 yas astern
of B and 40 to the right of him.) (May not B also have to head
to right a little to pass clear of D ?) The half wheel to left
to pring hin into column would leave a gap of 540 yds petween him
and the leader,besides placinyg 240 yds to the right. Lf B do not
shorten spead,there will be a lengthening of 600 yds in the column
mainly petween the leader and next,two astern.

This supovoses the enemy not to have exceedad twelve knots,a
supposition which I think probaole,if not absolutely safe.

In making this change t,0 single column upen a flank ship, the
fleat,,except the leader and two tollowers,moves at first on a line
parallel to the frot orf the enemy. While so moving, the whole
broadside battery is Drought, inte play maintaining therefore a
fire quite equal to the bow fire which was surrendered. As fast
as each ship comes into column,this adwntage 18 Jiven up. When
the enemy's frot, is 1600 yds off ,half the evolution 1s performed,
half the fleet, are in colunmn standing toward the enemy,the other
half in column standing parallel to his front. The fleet that 1s
able t,0 hold on to its line abreast and full artvillery fire to the
last moment,that is,that is capable of perferming the evolution

descrioedunder all conditions,will have gained a decided advuntage;
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b 4 v 4 4 | | J0 and that whether the enemy catinue 1n
¥l 1ine abreast t,ill the monent of con-

§-% tact or feels obliged to fom 1ts or-

S e Tjher of attack at a greater distance.
!
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\ If the enemy continue in line ap reast
o

%

! your ships have bDeen drawn more and

' ? more away from the fire of one flank,,

e e SR

A yoe and your own fire more and more con=-

centrated on a portion of his 1me,with the advantage in prospect
of filmng by his flank., If he has already tormed an order of col-
umns for attack,you retain your full artillery fime ti1ll the hast
moment,and as your fleet, crosses.his fronn,(if 1t do sQJ 11 keeps
up that fire in a diminishinyg ratio until the last ship 1s in col-
umn. Plainly,however,if the enemy had already developed his plan
so tar as to form(D D') two columns attack pefore you begin your
manoeuvre, you would be at liberty to pass on either flank. Notu
the least of the advantages held by a fleet whose experisnce ena-
Dles it to manoeuvre rapidly and with precision at & critical mo-
ment,,is that it can conceal its plans longer,and develop them eaty
so as to leave the least chance for the opponent to counteract
them. This advantage is greater at sea when the plain sand open
character of the field of action,leaves scarcely any other con=-
cealment for a leader's plans than the champers of his prain.
Beginning then at 3200 yds,or a little over a mile and a half,

to make the formation in question,at 1600 yds half your fleet will




have their broadsides concentrated upon such point as you wish 1n
the enamy's order,together with the bow fire of the leading ship
of the fleet,, The rear ships in the line ahead will tind their
fire on the probable point of cmmecentration,much masked,but will
use it as previously instructed by the admiral on the other flank
of the eneny,or what would bDe petter still,reserve 1t for left
wing of enemy.

If the leader of AB prefer,as he probably would,to uattack with
douple column,a ifront of two ships,the ship A would have 20, yds
less distance to stesam, (& minute less time) to reach her place in
column. This differencs is not, werth considering under all the
conditions of the case as afrecting the distance at which the evo-
lution will be begun,and could scarcely be correctly estimated.
The effect of forming double column from the flank wouldbe that
the c¢lose distances in line abreast can be malntalned,when wheel-
ing together,while in makinyg the second wheel in succession to
come into double column,the ships forming alternately in rear of
one or other column are at double cdistance from their i1mmediate
leaders which makes the evolution less hazardous. On the other
hand the intervals in double column will pe increased to 400 yds.
Four hundred yards equals 1 minute in time at twelve knous; such a
douple column cannot be pierced.

Let us pass on to analyze the formation of columns of squad=-
rons while advancing towarc the enamy in line abreast to see with

what, ease it, can be done and how far the line abreast may be kept.
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(Two extreme cases of Breakinyg from Line into column,viz: single

column &nd colimn of divisions with widest front.)

| ) The fleet, of nine ships is steaming in 1ine abreast at 200

‘ yard intervals. Front, 1600 yards. Five ships will form the van

\ squadron,which will be in this case the Right in Front.

‘ The four left ships must each pe transferred four interwals,

! (800 yards) t,0 the right,making two successive wheels,1irst right,
J then lett,. Usiny the same figures as pbefore,each of vhese wheels

| will take 1% minutes (together 3 minutes)from time of putiing helm

| o5
down. 3?‘

Scale 4fold
#00yds =3200
-0 a;f 1000 1, = 333°=
’ \
by = 1332
ﬁ;z }’ﬁ e -
Joe fX T griph St 700 =233 v32
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7 The two wheels incependent, of any other movemant will
; ? /’ move each ship 1700 feet to tight,and 1700 feet to the front.
[ ¢ (See Fig); that is 566 yards in esch direction. IThere will
/ remain (800 - Adg) 234yds to be gained to the right to bring
J each ship astern of her proper leacder,this is the space B'B"
55 in the figure (Fig). Allowing for speed to have been reduced
in the wheelinyg to 9 knogs,we will give 1 minute for traversing
this space. The total time for performing the evelution will pe

then 4 minutes.
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_ shocks of the two squadrons.

O o

During this time the van squadron OB and the fleet CD have
each been advancing towarda each other at the rate of 12 knots,l.K.
1800yas in four minvtes. In order that the evoluvion may be com=
plete by the time the van B0 meets CD,1it must be begun at a dis-
tance ot 3200 yards.

During the four minutes the van advances as has bDeen said 1600
yards, the rear gains to the front,in 1ts two wheels, H566yds. Hence
the space separating the o squadrons in column will pe (1600 -
5688) 1034 yards,half a mile,the movements of the screws of the
ships not having been astern. This space will be covered by the
rear squadron at 12 knots in 2% minutes. If this interval be con-
sidered too long to intervene between the shock of the first and
second squadrons on the enemy's line,the van squadron by slowing
down t0 8 knots can reguce the interval by 400 yards= 1 min,and
leave itself still 400 yds in which to meet the enemy at maximum

sperd. One and a half minutes only will intervene bDetween the
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From these two examples there seems no reason to think that

the formation in 1line cannot bDe chamged,into any other pronable

n mode of attack,with sufficient quickness and order,by & thoroughly
well equppped fleet accustoned t0 act together,andunmenaced by a
force of Rams watching to strike at a flank movenent. The ques-
tion of the effect of such a division of lighter vessels,not tied
down to the very precise movements of the ships of the line,upon
such f lank movements,must pDe considered later,eivher their own
bead,or in the discussion of the comparative advantages and dis=
advantages,under all points ot view,of different orders for battle
The mention of any such order up to the present. has peen only cas-
ual,and only,as far as connected with the question of the Dest
primary order,while the fleets are approaching one another but notv
yet in striking distance. This primary order hsas now been dis-
cussed under four heads.

First,. How to obtain the utmost advantage for each ship.

Second. How to obtain the utmost advantage for the Fleet as
a whole,in the use of its as yet, only available weapon,the Gun,
combining at. the same time with this oftensive power the presenting
of “the smallest and least favorable target to the foe.

Third. The obtaining musual support among the ships of the

{f loot,
Fourth. The kegeping withal the power readily to change this
order to another more suitable for attack and concentration atv

close quagsters; i.e.facility for manceivring,or a reasonapbly open o7des,




e e

~ ~
97

Fifth., ‘1hav this pliable open order should not invelve such

intervals as would lay the fleet needlessly open to separation
while in it,or to attack while wrying to pass another order.

This examinat,ion has been confined wholly te the ships of the
line,and has resulted in my mind in favor of the line abreast,or a
slight, modification of it,as most suitable for a primary order for
a limited number of ships. As the number is increased,the front
becomes more extensive and the extreme changes of formation which
have been analyzed must be made at greater and greater cistances
from the enany, and this,having regard to conditions of firing at
sea,amounts to0 saying that they become less and less feasinle.
There is therefore a 1limit in the nature of things to the extvent
of front,independent, of the numpoers of the fleet. A thin line of
ships must, not be indefinitely spun out; and & point will pe speed
ily reached when the growing separation of the flanks must be met
by strengthening the centre which connects them. This surplusage
of ships over the number that can advance in line abreast,though
by no means identical with a reserve,brings us to our sixth point,
the disposal of the reserve when advancing in line.

The purpose of a reserve is to have a force at hand ready to
throw into the scales when they are trembl ing on the balance or
when the defeat of the enemy is to be changed into disaster. It
should therefore ne so placed as to be as little exposed as may pe,
and yet capable of peiny carried rapidly to any probably critical

point. Regard must be had voth to your own intended point of at-
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tack,and to the weak points of your formation as inviting attack
fron the enemy.

The conditions of the sea do not afford shelter such as onn3
land may determine the posting of a reserve. A central position,
near ly underway between the two flanks of a line abreast,suffi-
ciently far to the rear to lessen the danger from shot and shell
and not so far distant as to be liable to be cut off or seriously
threatened before the lines maet,will pDest meet, the conditions.

As I do not present the regerve in such position in a diagram,l
would like you to rememper it.

If your intention is to continue on in line apreast and meet
your enemy in that order,a wholly unscientific,not 10 say barbar-
ous,attack,you will change the position of the reserve. 1T must
be prought nearer the main pody and must not be left in the cenure
if the enemy cones on in the same order, for you are meeting him
on equal terms and if you throw in your reserve 1t ceases 10 De
such,even though it be strengtheniny part of your order. Its
place would be on one flank,somewhat to the rear,where 1t would pe
sheltered from all put chance shets,far enough to judge accurately
of the state the enemy is left in by the encounter,but not far
enough to be cut off. Having in view the chance of proefiting by
his disorder to attack his flank,it would naturally be in column o
or slightly echeloned,so that a wheel of not over Y0 would be

enough to bring it in line abreast.
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In order teo determinethe distance of the reserve,poth igjbhe
flank and to the rear,we will remember that 1t 18 composed of
three iron clads which,if there be any choice,will be the fastest
and strongest in the fleet; the duty of the reserve calls special=-
ly for high speed. To Dring an equal force against these three,
under the best circunstances,the three nearest ships of the enemy
in line abreast must instantly on clearing your own main 1ine, put
their helms over. In a minute and a half they will all be 333 yas
in rear of your line and the nearest 233 pbeyond the reserve tlank-
the farthest 400 yds in his rear. In the same 1% min the reserve,
if maintaining the normal speed, 12 knots,will have passed forward
400 yds. Uonsequently if the enemy attempted such a move,his flak
flank ship coulc only meet the reserve if it were (4004 333) 733
yards in rear of its main line and not more than 233 on the tflank
Granting the enemy's f lanker to have 12 knots speed on completing
his wheel (which he could not) 400 yards more on the flank woulc

give the reserve a minute more to advance. Let us say then for an

extreme case 733 yards to the rear and (400+4233) =633 on tvhe

— A

T
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flank and to make the position quite safe 700 yards to the rear
and 800 on the flanz. (Kchelon leaving the rear ships of reserve
on othar flanz of their leader woula give more trnei.

In the very propable event of the snemy attempting to puass by
column petween the flank B and the reserve R,thus concentrating by
defiling on B and cutting off R,it is t,0 be noted that the proba-
ble course followed by AB to counteract this move would be to ad-
vance into column from his right flank B. In thav case the re-
serve R,will pe 1050 yards from the angle B,while the rear ship A
is 1600; R will therefore have no difficul ty in joininyg the column

An alternsative course would be to move forward the left flank
forming echelon on B pringing the patteries of the left vessels to
mear more fairly and longer on the approaching column. In this
case B must slow down and R will have no difficulty in gaimning the
rear of the echelon.

By our hypothesis of 16 knots maximum speed the reserve hus a
resetve spea@d of 4 knots in excess of the main line; but this ex-
cess will not pe sutficient to ensure his gaining the rear of the
line before the enemy's van passes it. If the commander of AB in-
tends to keep straight #n in line,and with undiminighed speed in _

any event,he cannot leave his reserve so far oft.

It may pe noted that a column that succeeded in def1ling by
the flank of a 1ine,would be tempted to keep some distance off anc
not te risk its acvantages of artillery concentration by coming

within torpedo rangs.
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It the enemy make his attack in any order of ceclumns,the re-
serve will naturally be on the opposite flank of your own,or at
least so far as to De out of harm's way from the imnediste colli-
sion. If however the chances of the day are such that you have
sub jected part of your own force to concentraticn by the enemy, the
reserve may be needed to save it. Thus 11 you have allowed an
enemy's celumn to file past your flank,the reserve may partly re-
deem the day by forming in column ¢ lose behind put not on the ex-

treme of the flank threatened. In the figure CD is fil ing past

.
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the flank B with the advantages indicated pefore. In such & case
the reserve must cease from 1ts first object of keepinyg out of
harm's way and must support vhe threatened flank as well as pessi-
ble; under cover of the main lme it can form celumn at R. 1f on
the other hand the enemy attack in column of squadrons C'D',the
reserve must again be placed so as to be ready to support ships
possibly crippled and to annoy the enemy as far as possible as he

passas to the rear. (The position R' should be more to the rear
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than R - and proportionately on the flank) - and in pbouvh cases the
reserve colimn should be in rear of an interval in the main 1 me.
In case the enemy has made a suceesstul concentratvion,the reserve
must be called on te support the part threatened.

Advancing in colwmn the position of the reserve woulc be on
the off flank and near the rear of the column. The rear of a col-
unn is recognized as its weak point,mainly i1f not wholly from the
fact that to be supported from the van,the ships must turn round.
Consequently in former fleet actions the rear was the opbject of
attack,and when such attack developed,it was usual to meet 1% Dy‘.
going about either together or in succession. Here must be noted
however,that the rear of such a column was really a flank,ancd so
accessible. It would pe nearly impessidole to reach the rear of a
colum approaching your front now. In a column of 16U0 yards long
maintaining a speed of 12 knots,vhe van ships would need 2% min-
utes to turn round,jn. erdep to.De peinted.fair for the rear,involv-

ing a loss of speed of 3 knots at the end of the evolution; where-
a8 in the same time the rear would have advanced toward the van
1000 yards,had the attack been forward. To this 1s to De added
the possibil ity of confusion which attends any change of order
made under fire,and particularly a going about together,which 1s
the speediest means of carryinyg the required help.

Such a position that after wheeling 90 a slight sdvance would
pring the reserve up with the rear,would be most ygenerally suita=-

ble. Using the figures heretofore employed,we find vhat a wheel
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of 90 of the reserve toward the main column would vake 13 minutes,
involving an advance of 333yds and a transfer of 233. In the same
time the rear advances 600 yds. If then the reserve were 233 yds
on the flank and 264 ahead of the rear ships,a wheal of 8 points
woulad bring it right on the rear. We may conclude that a position
of 400 to 500 yds on the off flank,and the same shead of the rear
ships would be generally suitable. If however the attack ef your

main column be directed om the enemy's centre in-

tending to penetrate it,the reserve must form 1in

rear of the main column of attack. 1t may be in
’Il’élose connection,or pessibly so far separated as o
kkkkkkkk : give it a clearer view of casualties thau have
followedin track of the columns. 1 do not my-
slef favor such separation. (3peak here of sep
aration between the columns of squadrons as 0elny a large detach-
ment,. )

The positions assigned to the reserve are such as can De easl-
ly maintained 1n line abreast and can dDe readily gained by the
ragorye in case of change of erder. In fact the enly difficuly,
perhaps impossible,change of positien 1s that which moves the re=-
serve from the rear of the centre to the flank in a line abreast -
which can only be done while the spead of the main pedy 1s very
moderate. (At 12 knots it cannot, be done.)

The question of the speed to DA maintained in a general actlon

or in different phases ef 1t naturally arises here. The first

s
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genaral consideration which presents 1iuself 1s thav,while advanc-
ing and before developiny your intended attack,your approach may
pe slow,in my judgment should net ve very fasu, unless special,
want, of order in enemy. Other things beinyg equal,mocerate speed
is conducive to good firiny and to precision and safety 1n manceu-
vring. As soon keweawer as you develop your atvack however,the
greatest speed that can pe kept with safety should be employed, to
thwart as rar as may be any attempts of the enemy te counteracdu
vour plans. This should be carried so far as to give him no clue
to your purpose by any previous dispositiens. It 18 bardly neces-
sary to say that you must make ne calculations upen his rave of
aporoach except such as may fairly be based on necessury | mita-
t,ions - such as vossinle sperd 1n good order,conditions of wind
and sea &c. You cannot as a rule count upon what he may choose

t0 deo,though even hers kmowledge of the personal churacuver of the
eneny's admiral,and of the esfficiency of his fleet are legitimate

elements in your plans; (as they were in Nelsen's.)

The d1iscussion so far has bDeen confinad to fl=ets of 1ron
¢lads,ships of the line,only, vessels of the same class and cense-
gquence even it not, homogeneous in type. It will I think tend uvo
clearness to have discussed separately such an assemdly ef ships
for combined action,without supposing it attended by the 11ghter,
swifter and less costly ships which I have inecluded under the gen-

eral name of Rams. Under any cirecimstances.the ships of the l1ine

RS
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are the pback bone of the fleet,indeed 1t may D8 sg1d the very
fleet 1tself; other vessels are adjuncts te vhem, necessary ad-
jincts,it may or may not be said,put still ad juncts. Betore ex-
amining the efiect which the presence of such adjuncts en either
or both sides,may have wpon the pessipilities,in the way 0f manoeu
vring,for the ships of the line,1t will pe well to fix the sphere
and uses of the Rams; and hence their necessary,er best position
in an erder of pattle.

The general character and functions of these ships have al-
ready been stated somewhat at large. They are exceptionally ruast

"khips,fitted for close action with either ram or torpedo,or Do th.

Their use will be te move,at a speed unavtainable by the ships of
the line (at least in good order) tor a rapid attvack,lst.eitvher
upon & naturally weak point in the eneny's erder as the flank of a
line or the rear ships of & column; or 2nd.upen sone fauluy,or
transiently expesed,order such as a flank movementi made oo near,
or 3rd.upen some weak point, developed in the enemy's order by your
fire,or your manoeuvring forcing him toachange ef order,always a
eritical moment.

They thus chiefly open the way for the ships of the line vo
attack with advantage,or they snateh up any transient opportunity
made by the latter,improving it and turning it t0 a permanent, galn
They may also be found,on further examinatnion,to have a useful
place in the main uattack gvarding or strengthening points of the

order (of attack).
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(Cavalry 1s good at the beginning,in the middle,andat the end
of an action. JOMINL.)

Although a repetition,l will say here again that such a uype
of ship,of apboun 4500 tons,will De bettver fitted for this service
than the ships of the line; pecause faster,less tiad down vo order
and less loss t,0 the fleet,and in money,1f cut off or erippled.

As to their position these ships must not,like the reserve,be
kept, to the rear. On the contrary they must be as near as possi-
ble to the enemy so that if needed,they may roach him as rapidly
as may Lo, on the other hand they must not be in the way of the
ships of the 1line; must not hamper them either in tvheir 1ire,their
manoeuvres or their attack,and must as far as possidle support any
weak point of the line,must be close 1o the line,yet not in the
waYy. .

Beinyg subsidiary,they cannot pe allowed to aeuvermine the main
fratures of any order adopted,tvthouyr they may cossibly induce mod-
ifications in it. Therefore having decided that the line abreast
is Dest for ships of the line,for the first advance and while con-
fined to the ygun,we will not change it to suit the Rams,; oput will
simply examine what is the Dest place for them in connection with
it.

ror the development of their offensive power individually it

is ess~ntial that they should have free sceess to the snemy's or-
der in all its parts,while for the exertion of their unitved powers

they should pe together.

e
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A position 1in front of the line beinyg out of the question,pe-
cause masking the fire ot the gyns - there will remain for consic-
eration the rear of the line and the flanks.

The rear of the line will allow the Rams to get at the enemy
either by passing through the intervals petween the ships of the
line or oy passing round the flanks,either of which movements they
can make by their far greater speed. Passing through the inters
vals,howaver necessarily drings with 1t the shutting down the fire
of the main line,which may not, follow in case of passing round the
flanks., In other words,1f in rear of the line,the rums will ad-
vance more essily,and with less emparrassment, to the ships,by be-
ing stationed behind the flank,than from behind the centre of the
line. If numerous,however,the rams stationed pehind a flank must
aither pe drawn up in celumn which will yreatly increase the dis-
tante of the rear rams from the enemy, (Desides the other vices of
a column as a formation under fire); or else must spread 80 rar
along toward the centre as to necessitate some of them passing
through int,ervals. This would s~em to compel dividing then 1nto
two parts,one® 10 be stationed behind each flank,if the rear of the
line be chosen as their post. Taking the number of rams,six,as-
signed by our hypothesis to the main pody of nine shios of the
line,two peing in the Reserve,three gtationed in rear of each
flank could pass round the flank,or at worst through the extreme

interval,with ease.

Placing the rams in rear of any puart of the 1ine,however, hus |
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disadvantages as compared with placing them in,or nearly in the
prolongation of the line. It is a mild kind of column formation,

plac ing ships behind others when under artillery fire; thus deep-
aning the target,whiech should only be done when unavoicable. rFur-
thermore the fire of the eneny's ships of the line will naturally
be directed mainly against those of their own class,and you shoxld
not, give them the charce of hitting one of two birds with the same
shot. But, if they do Jive any atuention to rams on the flanks,so

much is diverted from the aron clads. for all these reasons,rams

are bett,er on the flanks.

(Why not have the Ram ana the Torpedo oout (sea-going torpeao

boat,) auxiliaries as it were to the ship of the line thus?

A Iron-clad % (A
) \
B Ram 10 w r/& %ﬁi
gy b _ L ]
¢ Torpedo-boat. c | A 5 C| O B
That is to say each heavy ship of 1the line bas these powerful 5

ad yunet,s. The latter operate from under the cover of the heavy

ship. They form together a very strony zroup ror oftensive and

defensive operations. They move together as a unit. Ihis 1s

My opinion on this 1s that it is better to conbine the differ-
ent, classes of unins amonyg themselves,ratvher than with the other

units. i.e. Rams with rams %c. These groups of vessels of dirfer-
ent kinds were t,ried.
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There are further reasons. It in rear of the line theay must
be close to it so0 as 1o be near the enemy,and must get out of the
way when any flank movement 1is made. Also,as has been pointed ouwu
the weak point in the mutual support of ships drawn up in line
abreast, or in re-entrant angle are the flanks oi the line (the two
flanking ships); out when placed in rear of the ships the rams do
not contribute to the utmost to strengthen the flanks nor the or-
der in general.

There seems little doubt that when thus advancing with front
toward the enemy,the proper place for the rams 1s on both flanks,
nearly in progongation of the line. This position csuses the
1l east embarrassment, t0 your own off ense,offers fewest advantayes
t0 the enemy,tends to the mutual support of your fleet,and gives
the rams ful lest liberty of action.

There yet remains to consider the order and detailad position
of the three rams on a flank.

The best, support for a ship threatened by the enany's ram and
tiad down to her place in line,comes,as huas pDeen said,from the
roar. On the other hanc and in opposition to this consicderatlon,
a ram advanced beyond the prol mmgation of the line 1s by so much
nearer the enany, one of the objects that condition the station of
rams.

If there were but one ram available, the support of the flank
ship would override the other object and ¢ onpel the ram vo be

placed on the outer quarter of the ship;, put with three it 1s pos-




N 110 M

sible to comvpine both ends remambering that protection of the

flank of the line of pattle takes precedence of other considera-

tions. Let B ne the left flank

()
i - 4 ,,f; ez . g” ship of a line apreast; T a
\ ram, placed on her beam and
/Lj headiny the same course.
BB =5 38" s . E is an enemy's ram steering
T ?3I a course at right angles to
: that of B and T'. The speed
+—z
Vi of the line is 12 knots,that
of E 18 knots; but while B is tied down to her 12 knots,T is capa-
ble of a speed equal to that of E. Now if E huas reached such a
position that EB"= 1% BB" it is plain that K will reach B at B".
T is entrusted with the defense of B ayainst this. So lmyg as E
bears 45° or less forward of the peam from ' (as 1n the positions
Eand T & E' and ') the latter is nearer B's line of advance than
E; for E'T" and T'T" pbeing equal,T can alwsys travel by the short-
est path T'B*. This is true of any position on E'T' or 1ts prol o
gation. Consequently pelow the bearing 4-’3:'1‘ can,and propanly s
should,keep his place andthe fleet speed,but 4s that DBarinyg 1is
PN reached T's speed should be increased to 13 knots,so that K cannot
&

cross his bows and yget in B's path to his annoyance &and possible
injury. So long as T can command speed equal to that of E,the
latter cannot cross his pows,if not, permitted to draw ahead of the

45 pearing. If by T's neglect,® is allowed to reach the position




N 111 ~
E" ,where E"B"=T'8",the race of the two ships for B becomes equal,
and the ship of the line must quit her place,leaving the ship next
her unsupported,or a collision will take place in which the enemy
will sacrifice a second class to disable one of the first class.

The position on the beam of the f lank ship seems t0 be con-
manding as well &as natural, nor is the precise distance,lB,between
the f lank and the ram of great consequence. It should be great
enough to make B quite at ease in case of any conflict of rams on
her flank,and to permit, your own rams to manoeuvre readily,unham-
pered by the main fleet,; but not so ygreat as to separate then from
it, by a large time interval,nor yet increase materially their dis-
tance from the enemy. (The ratio of ram speed 1o fleet speed 18
about, the smme as that, of the hypothenuse to & side when the angle
is 45. (1.4) The tine interval by ram speed of the gap on tvhe
flank will therefore be the titme necessary to0 join the main line
if needed. If the separation be 600 yards in one minute the fleet
will advance 400,the rams 600 on a course of 45 which will give
400 ahead and 400 to0 the side). From 300 to 500 yards will proba=-
bly be a good interval.

The flanking rams should be so far from the fleet as to mate=-
rially aid the flank against torpedoes,by keeping enemies outside
of torpedo range of the fleet,, The fleet in its entirety will
then have a very strong,if not, quite invulnerable,disposition
against torpedoes; the ships of the line sweeping the front with

revolving cannon,while the f lankers watch the two sides.
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Referrinyg again to the figure,E,finding himself unable to
cross T's bows,and so reach B,may decide either to attack him ('r),
or 0 pass under his stern and so gt at the flank of the line.
The flank defence from such an attenpt should be given t0 a second
ram,which will be either astern or on the outer quarter of T. 'The
latter position will be more favorable as being in echelon and
equally well placed to ram E. It is likely the letter will not
persist in a covrse which brings no advantage, out 1f he does the
second ram should (I think) bring him on a bearing of 45 so lopg
as he does not by so.doing get on the inner quarter of 1. (Proo-
ably as E and T approach 1hey would turn toward each other,which
would bring the rear ram yet more on T's quarter. T however hav-
ing B on his mind must probably wait E's initiative) The distance
betwean the Rams if in echelon need not exceed half a minute,300
yards at 18 knots. (Three quarters of a minute at 12 knots).

If the rear ram is on the outer quarter of T,and the latter
turn fron his course to meet K,a very rapid change will be needed
on the part of the rear ram. It would perhaps be better then to
be astern,and sheer the opposite way but in that case T loses his
backer, The whole shows the extreme,almost superhuman gquickness
that must mark the ram captain. If T diverges too scon,he lays B
open, if too late E rams him at his ease.HiS_protection must be in
the rear ram. At all events the echelon is best for general use.

Assuming a distance of 300 yards and a bearing of two points,

the interval between the rams measured on the line prolonged will

R
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be 100 yards and the rear ram will be 280 yards behind the line.
If the same bearing be maintained for the leading ram,all three
will be in one line to be enfiladed by the nearest f lank of the
enemy, therefore the bearinyg of the leader from the second is made
from points placing him midway between that second and the flank
of the line.

The flank ships are seemingly sufficiently covered by the two

leading rams from any side attack from ahead of the line while the
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rear ram protects 1ts leader and B's quarter.

The rear ram is unprotected save by 1tself,andthis sugyests
that, if there De any choice 1t should be the most manageable of
the rum pbody,and at the same time the vessel whose loss would pe
least felt in general action,however valuable otvherwise (Torpedo-
cruiser). In passing it may be noted how valuable the right-ahead
torpedo fire of the rear ram would bDe.

The search for the best arrangement andposition for the rams,
while not so formally conducted as the examingbion made for ar-
ranging the ships of the 1ine,has nevertheless proceeded on the

same lines. We have provided or triedto provide such a position
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as that:

1st. FEmch Bam should be able t0 use 1ts powers to the best
advantage,by giving it open way to the enemy,while leaving the
rest of the fleet free to use the guns unimpeded. At the same
time (la) we have been ware of placing them so as to give a need-
lessly good target to the enemy. The conditions of the ram power
however necessitate an approach to the form of a column rather
than a 1line.

2nd. The mutual support of all the vessels in the fleet hus
bean kept, in view,and of the whole formation only one ship (two
viz:the rear rams) has no' other support than 1itself.

We have now to consicer whether the srrangement proposed will
interfere with the

3rd. condition viz: the concentration of the tleet,both ships
of the line and rams,for the purpose of making or meeting an at-
tack.

It has been assumed before that such a conecentration must take
the nature of & column of some kind, as is evident enough besides,
for the fleet is already deployed and with reasonably small inter-
vals.

For any movement forward into column the rams,being already
wholly away from the front already,offer no impediment. If a
movement, be made by the right or left flank the rams can take up
tthe new direction also,and five of the six can form on either .

flank without, the smallest cdiificulty. Thus if the movement were

—
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by the right flank T2 and T3 can readily place themselves on the

right flank as can all of those at the rear of the column. T,py ;

N his superior speed could,if necessary,pass aheac of the colimn buu

it woulc probably be better to pass round the rear. If the rams

were want,ed on the left flank of the new column,T3 could pass
| ahead of the column with ease,being pointed fair.

Since the rams will not, hinder the ships of the line in their
movement,are they alsc in the past position for alcing 11,80 a8 10
bring the whole foree of the fleet to bear in the most powerful

manner in the new formation. ﬁ
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