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COST OF A MODERN
SEA BATTLE-$ 6,000,000 AN HOUR

Arthur H. Dutton

SMOKELESS
powder •, and '•} armor

piercing shells come high.*, ,
,k?^jV 'An hour's engagement with an
r^v.encmy,/, woi^ld cost a modern
battleship fleet of average size upward

'«t •|6 000,000 amm'uhitionfalone* :

•, -. This id a most conservative estimate.
Probably it Js;too low. It'is assunilnß
.that, only«fair( " rapidity ?and' yolumiß • of'
• tir«{aro^maintalned;l it makes; allow-

\u25a0anceaVfor ftuns. srflent duriijg^maneuvwr-
las, /t(ii'"sunß'\iiaa.hlcd' f

during 'tho* ac-.

tfrm;and for .varying dlstancWat- which i
the tiring- I k don* \u25a0'/ .'.*\u25a0• ';„» . '

,\u25a0 <", :
{ Modern auimunjt|,osj costs .big.jnoney.'
When it is considered thaVa single shot
from 'a 14 • inch /gun.' such -as-'tliefnew^ •"
Amerli battleships

t
New-. York and:

'Texas > and -future' Dreadnoughts '?yrl\l'J
'iise.'.'costss' JCOO.tand that two*,or;three' '-'
.iofithese' sho t_s; may • be', flrdd jewgfy; mm- J

\tit9:a|iat» the,sh.pts; frijin(;tjie;"l2iinclii
Ruir cost: $424j each, ana-^t ha t.thoae'frpmj
'.theUesser, Whllq f\u25a0le'sa-i' ekpenslvo", *\u25a0re .fired'with rn'ucir great^r* rapidity,*"tV'
may readily be . 'tliat there

, Is no better definition ot burning money
'wholesale thanf a^ sea'-flght'- under ex- i
isting.j;i)ndltions*of warfare: 'f •\u25a0 ' • . '••'

\u25a0 y.The;best way to!demonstrate all this
Cls^ to tanalyze; jto :flnd.*Qut,» just how i
many :

shots likely'to.be flredUnarr-:
, hour's , engagenjept, ,and" what j'.these ,
shots cost In. "typfcal fleet eiig-age-

*m"ent;', '•* ' '\u25a0* .'."' '\u0084*""'*'"' ' -. Suppose that-the United!Stai«>s'is at"?
war, "that ' tlie*.*bat'tltishipi fleet' \vi£h\

-auxiliaries "tne-UUnfted S'atea will
-be--, able?'jtO; -aSfsenibla (Uur.the, near ;

f future *Bailies forth ifrorn«th« Golden^
gate to .\u25a0- incet.^tt', hpstile.:.i^a^etJ.:,of'
approxinvately^equal; fo/ce' vwhicli, is Ye-

, tforted to be approaching/our coast*, and^

.;\u25a0:\u25a0;\u25a0 \* \u25a0
\u25a0\u25a0 < --\u25a0-••..-

,-.Tneets-this" fleet on the h!gh seas, with*;
\u25a0 r>lenty ot sea room around^ In Whichl- to ':•pursue - the approved > fleet •tactics. • ,_ •- Keasoi»able assumptions, "must;, be ,
"made.- .They may differ'.more \u25a0 or."less,'
S,t>u't7 for:the present; purpose let \u25a0 it'jbe ;.'
inssumed 'that the .'American<fleet;con- \u25a0-

-*ists of-12' up to; date .battleships,- suoli
Ins we have now,"builtTor building, to- 4-crether with four, of our latest "armored-
rrulsers" and \u25a0 a flotiila'; ol 'torpedo-boat,

":.destroyers.,', ' ,"\u25a0'' , \u25a0:;;,"'-•> " '**"'•1 .;'''
•;*-(The; first sauadron, '. let,us- say, - will
" he composed of the eiehtDreadnoughts,

.\u25a0; Vew York. Texas. Arkansas. 1Wyoming,''•
f*tah, Florida. Delaware \u25a0 and. North Da- '•'.
jl:ota. •• The, New York and tne Texas are ,"
jrinw being built:;' ; the others ;. are all -some*of them In commission al-
»readyyT*iev second; squadron would Ibo;
. composed nf the older battleships.'Mich-'".
3 is;'in. South Carolijut, .New-:Hampshire,..-
-'Kansas.; Vermont. Minnesota, Connect!-§
.'cut' arid; Louisiana. * j • :\u25a0' * ; . v • -

' This-line .of- 16 battleships /".would
;ba accompanied: by the big; armored \"/cruisers ."Montana, f:North•,; Carolina,'"
:'.\Vashfngtohrandr Tennessee,*-composing
:'a flyingsquadron tb.liurl'at'weak SpOtli

In tlje enemy's line or to .finish upcrip- \u25a0\u25a0
'•pies. ,V ;\u25a0*\u25a0<:' •'*\u25a0\u25a0,,' "\u25a0'/" - \̂u25a0".'. :.v ' ','•'
| In the battleship Reet«there*would, be
; 2(1.14 Inch .(tuns.'l.o4 12.inch, 48 'S.inc'.h,-
-,:'72'-7i,incli,- 144* 5 .inch" .and 164' 3 inch.
1.The'"smaller ' rapid; firecguns^may !bo

ne«Jfcted. vV \u0084••; *A'%'.•:.;\u25a0: ',',\u25a0 •'.>'". : \ \u25a0<\u25a0 : • ;
'"The 14.inch andllS inch. prims are so

i mounted on all of our 'battleships that ''\u25a0

| all iof,'them 'may ,be Drougiit-' to! bear "on I
, elther -broadside ,•and. from two to four I
•on ;each' shipi, directly ahead or

astern. \u25a0.Most-of-theTflgfhtingiWould "be, done>in; broadside. s About?half,'of the '\u25a0,*8 inch. TfInch and smaller uruns may," be 'v brought *to bear on jeither.' broadside. 1- '\u25a0'
\u25a0-.. I The heaviest t guns; may" lie>fired two '<lor three| times: a •minute and .the rapid-•*iiylof"flre lncrease« •' as th<> ealtber di-

\u25a0"\u25a0 minishes down *, to the ;3 \ inch *rapld i fire *,

,; guns; 1which .willJ discharge', about? 20
taimed shots a minute.' 1'"",f. '\u25a0*.%v !•.'\u25a0,• :*. \u0084«
',-« Of course*". the extri rapidity*-'- o"fihflrejliinot'tmafntainedJthroqghout > the'-.\u25a0*\u25a0 IlKllt,-swhicli t'will^prob'Ub'lytv^o'penVat •z'a.bout'six',miiesVrahge'with'the:i4-inch -:

apt] 12 Inch guns. Avhich'iar.eieffectiV6 '
• and .a'ceurate at "that: distapce., *,Jiores
faiiU ):rii'«re ''of* these*-?niorister .;weap'ons \
-\\}llbe bronght: tolb^ar^onitne.eiiemy's;

, vessels.eycryiniuulo',now,' as the lleets
' • l ':\u25a0'\u25a0''' :\u25a0••"\u25a0•'"\u25a0' " - -: -'- \u25a0'\u25a0- >v.-'V«»-: -.-

•iyroaoh.\.ea'ch;- oiher, until. the", whole :,
ba£tleshjp jleetJs ng;ag-fHi. Atthe height s
>(t! Tjatjle^ during- the.first liour, before. •tny 's&rib'us'^disablement'jis \ effected,
probably nearly all of the-'big-guns will

•be •;Inlaction"at/nearly, tlieii; full jrapid- \
ity^of fire. BUtc* let;us"Jgive>a;good

;margin'^andfsayitbatiau^lng:the first .
',hour, oVjfnp^to- liberation In {aim, un-
favoral>le v'-poßHlonvV>r*'d amaKe 'lone by'
the <enemy,' only r.o gper ' cent>"of,* the
"total-VygUmtei"of fire«is\ maintained'as:
, the aver&sre \u0084..••, *. ;\*v' / ;- H"

. In single*; column/ pirierahsgd."-- the \u25a0

.two fleets • converge. ; -The roar of ; >•the;
jereat rg'uns;'bf • main batteries :« be-
comes ' hepvier .and heavier 'as ,mnre »
»?unsv*f«-« b™ughtftorbf>aY: : It, is".give i

\u25a0 ay"d' tnVtp. : The- sound .of -the i.srnnf» , .is j

minted
\u25a0 .with \he Mn of "h'nstUe*shells'

-explodine.-pnl V.ortrd. with "tVielorashinc
rind tea Clns of steel \work • the rhVK9 i

\u25a0pro.iectiles,-i=catt«>r.' 1helrjiigh explosives

.in ihe stricken 1; hull. *'"-..• *:*'•/
. 'Now'aHurretJlß rtisable(l:and:twoi hi*

aims ,ie thrown out action...for (

Tan nnl; t>e, turt]ed'.'and." pronerly. :
;'>M Bhell 'IVtirst's right .in ' arun n.or-t and
one or two jlimre guns are disahled;

!possibly, the • entire turret. cvrew within \u25a0

.5s .filled , rir'.-woVri'dAd.' .*"The1 volv.nie sof \u25a0

firp 'flitufnishes^w.ith* ieaohj such-.-catae-;
i tvonhe aithoueh 'su^h cat« stropheg jare
*fuUy^antlolpated.','" Tt ia the 'side that
ran endure;- thef more ;arid; inflict the

\u25a0 more thai wins. '«.".,«,\u25a0:-., < -.'.J *;lj.*'-j". "iAs. the 'distance'.bft'ween U'fl oppos-
fin'e.? fleets Sis.: lessened] th* S:'inch/arid
l-iter th^\u25a0.\u25a0\u25a0sMnbh?-«siJn^ jopcn'jflre; seek- ,
insr . vulnerable :PPots.', such" ,ns, the \u25a0 en-.

'envy's *br'ldsre.' J hisl "gtinLports, and • the
\u25a0 like*.' '"'At>clos^Tansre the 3 ,*lpchi gum
may bemused on' the same, tarc-ets.; but'
\u25a0Jt;ls'not. Hkely> that they, vjllibe"in:
'aclion'mors; than few nilnule.-; at ja:

tim« for \u25a0their icrew3';are..exposed. '*£',
thin ' sun': shield.' nt best, is all they \u25a0

have in front. <>f them. e,»en 'tjiifc'ls."
apt to be discarded,«f ',', In'the 'opinion,;,
"of maW-'oflicere, an"d men, a 'gun* shield '

r«allv an element of danscerr; as it"

iwill obstruct!anjd,Texplode" a which I
'would'; otherwise pass," harmlessly be:j
lyon'd or kill only one two men. Gun
shields-;wllljlkeepCoutS.bxilletS;.fromr a

'machine? gun,* 1 and.that !Is "about all. "at ;
• the *close Irange •at which 1' tne .* smaller -
rfruns fiiiffane. V'y-%'-'-:'''M-i '•";."*V'l:"';"'''J
' '\u0084'still;'wheheYer.posslWe.ithejcrews of
'tHe 1 5 'inch atU >3<vineh suns, who are
•kept below out/of the r way \u25a0 when < not j
•wanted, 4 are ordered to stations .-
'whenever lose' quarters are Mmmhient
Ito pour tin a rapid small pro-
"jactiles'.upon the;;enemyJs;guiViPorta an-J; ;

other vulnerable or torepel: tor- •
pedo boaU<.v ; ,"•\u25a0 .- *v .. \u25a0\u25a0 • \u25a0 ,\u25a0

Still, adhering to extreme, conserva- •

tlsm, let us.say r that-only ".Ovper cent;
Iof the aggregate batteries of the battle- i
Rhipg^areviaactioniatf a. time. Thls>-
'iberal "allowance \is made' to*,'provldeV
for ; slow fir**, .cessation of- fire from
'rarious^causes, ana disablement of guna

tfronr-the;'eriemy'a'flre.!. '\u25a0',", r". •''. '*"'". '\u25a0*' **

P : With thjs.'RO.per cent as an-average..wijh.two shots a».minute- from^eacTt-ofv-the* 14 inch pnd 12; inch guns,, and jfour
, from each rthe 8 inchr and \u2666.T'.'JnbTtr-
I sruns, there be.2o 14 inch. 12 i

1inch, 8 inch and 144 7 inch shots \u25a0;
| per jminute. With these shots' costing-
s6oo. $424. . $120 | and-SIOO each, it .is •

, rea.dily; found> that \ a total of. $82,016.
<worth^of; ammunition will be fired in "-
'- a ; minute from' the Runs',! of 3 these'four
[calibers,- or $4,920,960 jfor the liour. • -, a
'• 'Assume* that half of the inch and \u25a0?
tthal'f or the: 3>inch | suns: are jfired, re- -'. spec.tivejy. ,10 nnd 20 •times ?a" 4 minute.
the 'shots cpstinEr* $40 ,nndl $2,o!each;- and

• that this;' fifgr is maintained ; for only *

10 I minutes. This^wilK'atfd-*$fl1«.00O.
making a.>Krand> total pf-.JSS,^G,9GO !
worth :of ammunition "fired for 'the 1
/liovir's^afHonofithe 1 16,ibattleshlps".' %i I

(
, i The armored ;,cruisers

%
however, haye

A
not. been idle while * the 'cannonade' has |

• been in . progress.*;: Their opportunities ;. for eneaeing • may l»e-/ew./or.v many. -.-,.
"An,arbitrary assumption must be made
in their case. :; It"is: fair to- suppose-'

:<that • a- v full -: volume .of .firff^from t half '\u25a0

of/their-' batteries ; for ? twenty . minutes i
' Would be pr6bable. This would give
three .shots p^r 1 minute from "eiKht"-
--10 inch guns at »300. a shot, six: from

. 32 "G inch at $T.'. 'and'*2o from ' 44 V S '
Inch .'at? $20 — .total of . -$39,200 a

;minute,or $784,00« for twenty minutes
\u25a0of action. ' "-\u25a0"' ." ' '. \u25a0\u25a0[ '. 5 AiMine $784,000 to .< $5.53f..9G0. we
*.'ftet $5,32.0.960 as ; the cost of the;ammu-\u25a0';:
nition that \ the' American fleet would f
expend during the first hour of a gen- '
eral naval, engagement..- .\u25a0 ' :*\u25a0» <-li:V'!'\u25a0 As the:.enemy's guns would not becidle "during, the"-ba,ttle,' the expendl-"
ture of ammunition; wouUi be -less "each
succeeding 1 hour, but ..it:, i- ? safe., to.'
'estimate :thnt r five'hour bnttle would
use up $15,000,000 to $20.000.000 iworth
of amrniuiition.bv,each. fleet, or a'grand;

''total of. say. 000.000. • .. ',' ;
v- in | this analysis, thf toroedoes and-
; .the small rapid fire and •machine', jeruna
Jiaye^beeh' neglected, entirel A',late *
f'patilefn^torpedb -coats r; about $5,006. *
ITwenty of \u0084 them"..would . cost > $100,000. m
• Perhaps; both fleet?;' toge^l » would',
discharge 100 of them 'during a five

'\u25a0: hour engagement.",. That \would J a<l.l '/
another half , miliion to the battle's
cost "' -" \u25a0•'. *.'\u25a0 ;" \u25a0\u25a0 v ; \u25a0'."' '" ", ",*\u25a0 '

-" The great cost of modern ammuni- '; tion is due to \u25a0 theiextreme care needed "c
In workmanship, the qualityoosf s
both powder. and shot, the size of the

; charg* -'of powder as well as of . shell.
f the*;cost; of: the high ? explosives with
which'; many heavy 1shells\are \u25a0 now'pro- .
vided bursting charges. und other I
requirements not known :. in • th& :old

i,daysr"
f';:;';:":"V;i: "?. '\u0084: ''.-..,- --' .'""• '..\u25a0.\u25a0•\u25a0•\u25a0"'•

The duration rof j a modern sea-fight -< depends |upou a good • many 'things, but !

\u25a0 principally upon thd • rapldit : and " ac-
curacy of fire of the'Opponents. In the
battle, of Manila and that ; of Tsushima,

Ithe , really severe.-flgritlngr* was done
>wjthln:six'hours.* \u25a0-: The *fate, of each

;battle was determined. In an. hour or
'tyro? \u25a0:/-;',:.,\u25a0 \ ";>,"v**.,i. '\u0084\u25a0.'',,\u25a0'\u25a0-\u25a0\u25a0; ." \u25a0

\u25a0 '\u25a0But- in, neither of. thesa 1battles' wasfthere • anything:/ like the volume ana:accuracy of tap) of the Americanwarships of.today.areiCapable. Ameri-
lcan naval • marksmanship' has <devef-loped. .wonderfnlly>tyithin\u25a0- the * last I i!v«,years t: Forty,per cent of hit3with thu
turret iguns. ' ; as 5 fn': the'case | ofIthe. armoredl* Maryland ofa the * Pa-cific<- fleet, ; last year, at a distance lofla.OOOyards.'or six- miles: 11 hit*

• per'- gun i.'rser'.iminut« with the 6-inch.Kuns ,and. similarjfeats; 'are; not- rare Inour navy.'.w.he,re ,tha, present standard; Is not- only number of hits, but number\u25a0of hits ''p'errmhfute per gnn. It*is not
probable;, thatv n. battle . between two
fleets of approximately ,eqiytf"force, de-

'jrunfire all-approaching that
;of ; the *,p.resent American navy In |ac-
curacy and rapidity, would last more
than-a couple'of ;hours, runless*one fleet«m*ftt'.to escape early in the action.
The .destruction that- would \u25a0he wrought
Ldur!n * th"ev first $ hour-would '- probably
\u25a0deoidethe'issue.''\ .•(..- J; <;-.
\u0084, Enprmousf as U the exT>en«e of th«
Rtnraunitlon in a fleet battle;' it in. sma"
compared - with*"-the destruction that lit
brinsrs.; • A modern Jdreadnoueht.;:'with
all armament, armor, flttinsrn and

•>unnHfs. cosis'between' $B.OO<VOOO and
.J10.000.000.- Half "a-dozen: welliolaced
14-inch 7?hi»tsiout of. a score fired at ft
mhrlit' sink It."- Tn *otherwords.fl

$12,000
,worth;of 14-inch, shots? I may sink I a- $t,O vOOO.COO ,;drfadnoueht; i On*4he Jof herfhand. k"'a"-dfe'«dnbu«?h't ' might \u25a0 be hit a
\u25a0hundred -timesl and! yet keep in action.
T! all ijepends <\u25a0 upon 2 where .;the ishots
hit.,;; ;/; \: f

\u0084; ..*,., f.. ,. :-
kv Tlie value of/shlnt^iost and v the dam-
nse to* sh'lp«^6ur»ivln<r.:"ln3a:%grreat
modern sea, fteht. would Rnrely mount
"well Into tlHj'tens of millions of dol-
,lars." T'ne 'n6westssliii)s,"be|hKr'placed
in-rthe. first line nt, battlf.; would be the
first t( suffer.' * The nation haying. th«
bfittef*s<»cond"llne.*'compafiod of older
ships held in reserve, would he the bet-
Uer^ ile to continue ; hostilities with
iuroess^;' ' ' ' ' ' '"\u25a0"' .*':'; * .*,.;:_' *' ' :
r v:: The '.losses! most dreaded Hn/wari are
thoßf>,of .material;, losses of Rhlp«. either
totally destroyed or so badly damaged
that they must be laid up a long: time
for repairs. s .. • -• .• i», '•. \u25a0 ,; X. :

The loss in human, life is of second-
ary importance. -.1 There :are 'always
plenty ' of men .to : take t the .; place,'; at '

fiboct t notice, ,of'those lost. ; !:Men \u25a0\u25a0 can ;
be vproduced i. more 'rapidly than the ,\u25a0

ships they are to man. .' > ''3j§§&W9sjs£§
In the language ; and , philosophy ". of.

;the old: whaler "chantey" song:;
When the i-apUin beard of the loss of bis whale.
• -,Bieht;lo«(i!.» he Mrore. I- > >,*\u25a0..',.;

Wlien be heard of the death of his St« brave bojt,.. "Oh,"' lie said, "we can rtiip .w>m« mpr«, \u25a0: 4*
\u25a0..-.-,.-- - . Br»T» boy». \u25a0_';•\u25a0; '• ; ;

"Ota," he.eaid, "we can-abip soina not*.''


