By Arthur H. Dutton

MOKELESS' powder  and armor
piercing sheills come high.
An hour's engagement with an
enemy woyld cost a modern
battleship fleet of average size upward
of $6,000,000-in_ammunition alone.
This is a most conservative estimate,
Praobably .it4s;too low, 1t is assuming
that only fair rapidity and volume of
fire are maintained; it makes allow-
ances .for éuus #lent during maneuver.
ing, ‘for ‘guns disabled, during tho ac-

#on and for varying dstances at which
the firing is:done,

Modern ammmuinitiog costs pig - money.

When it is congldered that'a single shot
from a 14 inech gun. such-as the new
American battleships New. York and

Texas ' and future’ Dreadnoughts "will
use; ‘costs $600, and ‘that Two
of ithege shots may be firad ewety min-
ute; that the the 12 in¢h
gun' cost $424 each, and that those from
the lesser while less, expensive,
are fired with much greater rapidity, 1t
may readily be appreciated that there
15 no better definition of hurn-h}g money
wholesale than'a ‘séa ‘fight ' under ex-
fsting conditiong’ of warfare.

The best way to demonstrate all this
is- to analyze; to -find ' out just how
many shots are likely to be fired in an
hour’'s engagement, and what these .
shots cost in.a typical fleet, engage-
ment. ey A

Suppose that:the United Stmn's is at

or three

shots

from

guns,

war, ‘that the ' Battiéship! fleet wifh
auxiliaries “the: ;United “States ' iwin
be. able’ to assemble 'in+ the near

future  sallies forth .fromw ; the Goldén,
gate’ to . meet. a; hpstile ‘faet . of
approximately equal foree which is re-
vorted to be appreaching our c‘oa"st; and

on each ship, either directly aliead or
'

ea other, .until ; the' whole
bhattleship.fieet is engaged: At the height
af the batfle, during the first hour, before
any serious * dikablement jis' ‘effected,
probally nearly all 6f-theihig,guns:will
t tion at nearly their full rapid-

Aanproach

belin.a
s ity of e 3 let*us’ give a .good
meets this fleet on the high seas, with "-‘”‘:i‘y = ":t he e AT e s kat
margin ( S L 1 L
plenty of ‘sea room around.in whichitoy,, 1g tor dejiberation in aim. un-
pursue the approved fleet -tactics.» * favorable posifion nr"d.s.msazé’t 'lﬂrll‘? Tiw
3 3 N i 3 the enemy, only- 50 per:centi.o 1€
rasonable assumptions must  be 1 . 4 \
whr e at ]‘.1.{. 7 1 1 ; total volunie of firelisymaintained as
ade.- T &> er more or less, X
"lldf‘: Foey. o S m‘ RETOE the ‘average. . . ;
hut for the present purpose let it be 1 Sie” columns “lipe - ahead!” - the
nssumed that the Americanfléet con-' i‘ ML;“ »--n\'ﬁr;:l(‘. The’ raar 4 -the
wists-of 12 up to date battieships, suéh ' ing of the main batteries - be-

as we have now, built or building, to-

. vier
gether with four of our latest armored >

,:;rz'.i. a‘nd a flotilla of torpedo "hoat _‘-41@:-,!34“‘ Thas sorhd infithe
“E;‘[t'::-"\'ix":.\ squadron, let us- say, will mip&ied with the Ain of hestile

exploding on’ hoard. with thelerashing
and teaping of steel work as the h‘uzo
projectiles -seatter “their iigh explosives
ihe stricken hull .

bha composed of the eight Dreadnoughts,
New York, Texas. Arkansas, Wyoming,
Ttah, Florida, Delaware and North Da-

:21'& 1 (Jl]:\p; A\lr‘:xv;n}'m‘t\l;:ndwill: re ”I;v yw at‘turret’is msa?loﬂ and ;“ n”h;;z
v be - > 2 of ire all ; ‘e thrown aut of action,, for they
bullt,” some” of them In'commisston al- Suns_are thrown auti \

can not, be, turned and aimed pronerly.
A ghell hmrsts right in a:guninprt and
ohe ‘6T two more . gunsg are (‘Hs;\h]m.l'.
possibly, the.entire turret grew within
killed wonnded. " The' volume  of

ready., The second squadron would: be
composed of the older battleships, Mich-
igan,” South Carolin®, New Hampshire,
Kansag. Vermont. Minnesota, Connecti-

cut. d, Louisiana. led of” ) 5 A
This fine of 16 battleships woula fire .11:\:'7\“‘*995 -W:?‘:ho.:‘l::;S::»gncr-:‘:::e
be accompanied by the big armored “-"|r.]1€‘, ; "Ii‘;\.glrgo“ll 1-“‘ “. :’Ho -2 g o
i i f > § fully  anticips 3 $ $ d
cruisers Montana, North Carolina, fully ¢ 1 e
Washington and Tennessee, composing ¢an endure the more and’ inflict -

more that wins.: v

o A¢ the -digtance hetween thd oppos-
IRIeReS ‘.n-;vqﬂnnts is ‘Tessened, the 8 inch ‘and
Jater the 5 ineh giing .open fire; seek-
ing .valnerable spots, such as the en-

a flving squadron to hurl 'at weak spots
in_the enemy's line or to fini
P

In the baitleshiv fleet:there would be

20. 14 tnch guns. 104 12 dnch. 48 § inch, Prab D 4
72 l'.' inch, 144 § inch and 164 2 ln‘('h emy's ~hridee, his R‘\mﬂlzm;tﬁl .x'ndx'tlzu;
ol ) > i L H los 3 chl zun
The smaller rapid fire guns may be 1K€ Atoclosg range th neh

mav be used on’thersame, tareets, but
itnk»', not lkely that they, will be in
action more than a Tew -minutes at a

neglgcted.
The 14 Inch and 12 Inth guns are so

mnun.t"rl on sl of ”,‘W battleships that time, for their crews are exposed. A
albof them may e Yragshtito! heak oh ﬂ.h:' gun shield, ‘at begt. is "all they

either broadside and from twe fo four Bave In front of them, and even this is

apt to be discarded.-for, in ‘the opinion
of many officers and men, a gun’ shield
jg reallv -an element of danger, as it
will obstruct and, explode a;shell which
would otherwise pass harmlessly be-
yond or kill'only.one or two men. Gun
ghields will; ' keep out bullets from. a

astern. Most of the fighting would be
done in breoadside. About half ¢f the
8 inch, 7 inch and smaller guns may. be
brought to' bear on either broadside.
The heaviest guns, may be fireq two
or three times a minute and the rapid-

ity-of fire increases assthe “caliber-di- machine gun, and,that ie about all, at
minishes down to'the 3 inch rapid fire F ;

» - dlose’' vange"at ‘which' the smaller
guns, which will discharge’ about. 20 the ' élos .

B guns engage.
Riey-snoty b Snuts. 'gustill. »{henever 'poss!blo. the crews of
# Of: course the-extreme: rapidity. of

the'5 ‘inch and -3 ineh 'guns, who''are
fire -is not mainfained throughout the (kept below out ‘of the way when-not
fight, *which  will prob4bly . open  at wanted, are ordered ,fo .thelr stations
about six miles’ range With“the 14 inch whenever close' quarters are 'imminent
apd: 12, inch, guns. .which'are effective ‘o pour, in’'a rapid’ fire;of, smail pro-
and accurate at thal distance. More| jnetiles upon the enemy’s gun ports and
‘and ‘wbre of these monster weapons other vulnerable paints or to repel tor-
avil] be bronght to, Hear on the enemy’'s pedo boatss 1 ¥
vessels every minuie now, as the fleets Still, adhering . to extrqme conservas
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tism, let us;say that,only: 50(per. cent
of the aggregate batteries of the battle-
ships "are¥iy action’at.a time.  This
liberal “allowance is made™to provide
for: slow fird; cessafion>of- fire from
various'causes, ang disablement.of guns
from enemy's fire.
With:thisy60.per cent!ag an average,
with.two.shots a.minute from-each of
the® 14" inch and 12 inch guns, and four
from . each the S inch’ and 7' inch
guns, there wovld be.20. 14inch, 104 12
inch, 96 8 inch and 144 7 _inch shots
per minute. ‘With these shots’ costing
$800, $424, $120 anad- $100 -each, it
readily found that a total of, $82,016
wortl' of ammunition will be fired”in
a. mingte- from' the guns of 'thése’four
calibars, or $4,920,960 for.the hour.
*Assume’ that half of the 5 inch and
half ‘of: the 3 inch guns-are fired, re-
spectively, 10 “and 20 times a;minute.
the 'shots costing $40 and $20 each,-and
that. this fife 1s maintained 'for only
10 minutes. This will.;add - $616.:000.
making a grand total “of. $5,536,960
worth - of ammunition “fired “for “the
heour’s‘aetion of the 16 battleskips.
The armored eruisers, however. have
not been ‘idle while the cannonade has
been progress. . Their opportunities
for engaging may be.few /or: manv.
An arvbitrary assumption must be made
in their .case. Tt -is fair to suppose
that “a- full. volume of .fire® from - half
of ‘thelr batteries for twenty minutes

of

would be  prébable. Thiz would give
three shots .per' minute  frotr eight’
10 inch gung at $300 a. shot. six from
82 6 inch at $75 -and 20 ‘from 44 3
Yuch ‘at! $20—a  total of $39200 a

minute or $784,008 for twenty minutes
of ‘action.

Adding  $784,000 to $5.530.960. ' we
get $6,320.980 as the cosi of the ammu-
nition that the American fleet would
expend during the first hour of a gen-
eral naval engagement.

As the .enemy’'s gums. would not be
idle during the battle, the expendi-
ture of ammunition would be less each
succeeding hour, hut it is safe  to
estimate that a five hour battie would
use up $15.000,000 to $20.000.000 worth
of ammunition hv each fleet, or a grand
total of. say, $35,000.000.

In this aunalyvsis, ‘the torpedoes and
the :small rapid fire-and machine guns

have been neglected entir A late
pattern ~torpedo - costs ~about ~$5.000.
Twenty “of them would cost, $100.000.
Perhap® both fleets together, would
discharge 100 of them "during a five
hour engagement. That ‘would. add
anether - half . million to  the. battle's

cost,

The great cost of modern ‘ammuni-
tion is due to the,extreme care needed
in woprkmanship, the high quality of
both ‘powder and shot, the’size of the
charge of powder as well as of shell,
the cost of the high explosives with
which’ many heavy shells are now pro-
vided ;as .bursting charges, and. other
reguirements not known in the old
days.

The duration of a modern sea fight
depends upon a good many Lhings, but
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yof hits per minute per gun.
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principally- upon -thé-rapidity ‘and ace
curacy of-fire.of thesopponenfz.-. In the
battle. of Manila and: that of Tsushima,
the really -~ severs fighting “was done
within: six»hours.” - The ' fate. of each
ltnan‘.n Was- determinedsin an hour or
wo, \

But” Ing neither of ,thesa baitles was
nything  like .the volume and
of fire' of .wwhich: the' American
ps of today are capable. Ameri-
naval * marksmanship' has devel-

can
oped. wonderfhlly “within.the:last five

vears. Forty .per gent of hits with the
turret ‘guns,’ as in" the' case of the
armored: crulger"Maryland of the Pa-
cific- fleet, [ last year, at'a.distance of
10,000 yvards, or abouf six miles; 11 hits
per: gun per ‘mintute ‘with+the’ §-inch
gung and.similarsfeais; areinot: rare in
our navy. where the present standard
is"not only number ‘of hit$i'but number
It is not
probable . that: a . battle. between two
fleets of approximately equal force, de-
livering“gunfire. at allapproaching that
of [ the 'present American navy: In ac-
curacy and 'rapidity. would last more
than'a couple of hours ‘unless one fleet
sought’ to -escape early in- the action.
The destruction that: wounld be wrought
during the st "hour*would probably
decide the'issue. :

Enprmous: as Is the, exnense of tha
ammunition in'a fleet battle. it 1a small
compared- with the destruction that it
brings. v A modern dreadpoueht, with
all-its armament, armor. fittings and
sunnlies. cosiz “hetween ' $8,000.000 and
£10.000,000.- Half a dozen welliplaced
14-inch shets out of a score.fired at it
might sink it Tn'other words,” $12.000
warth “of  14-in¢h ' shots mayv'sink a
$10.000,000 .dreadnought. ' On+the other
hand. a dreéadpought might be hit a
hundred times and’ yet keep in action.
Tt ‘all . gepends upon where. the ,shots
hit. .

The vahie of shins lost and'the dam-
age to’ shipz ' surviving, In7a great
modern. sea. fight, would snrely. mount
well up intp the tens of millions of dol-
lars. The nawest ‘ships, being placed
in.the first line of, battle, would -be the
first to suffer. The nation having the
1 : Hine' composed ‘of older

hetter second
ships held in reserve., would be the bet-
ter able to coniinue hostilities with
success.

The losgses. most dreaded (n; war are
those of material; losses: of ships, either
totallv destroved or so badly damaged
that they must be laid up a long time
for repairs.

The loss in human life is of second-
ary impeortance.: There are ‘aiways
plenty of men to take the place, at
short notice. of those lost. Men can
be produced more rapidly than the
ships they are - to man.

In the language and, philosophy . of
the old whaler “chantey” song:

When the capiain hegrd of the loss of hls whale,
Right loudly he swore,
When he heard of the death of his five brave boys,

“Ohb,”” he sald, “we can ship some more,
Brave boys;

“0b,”’ be said, ‘‘we can ship some ‘more."?



