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rivaL His views and arguments carried ests-might at first view be regarded-as 
conviction both with the executive and too remote physically, and as politically 
legislative branches of the Government. too insulated, to be endangered by the 
Only twice were they seriously called in convulsions which, from time to time, 
question-oD,ce, in 1836, by Ml', Poinsett, distm'b the nations of the earth. " 
the Secretary of War, who contended Yet 
that the enormous size of Fort MonToe, "Neither our geographical position, 
at Hampton Roads, and Fort Adams, at nor our forbearance, nor the equity of 
Newport, with a view to their defence our policy, can always avail under the 
against a land sieg'e, was unnecessary, relation in which it is our destiny to 
as no nation would have the hardihood stand to the rest of the world. . 
to ventUl'e to land an army on our coasts We are admonished by history to bear 
Luge enough to carryon a siege; and in mind that war cannot at all times be 
once by General Gaines, in 1840, who avoided, however pacific and forbearing 
advocA-ted the abandonment of forts and our policy; and that nothing will con­
the substitution of a system of floating ducemore to an uninterrupted peace than 
batteries combined with seven great lines that state of preparation which exposes 
of raih'oads, radiating from the "central no weak point to the hostility, and offers 
States of Kentucky and Tennessee JJ to no gratification to the cupidity, of the 
various points on the sea-board, by which other nations of the earth." 
troops could be concentrated at any point While these ab~tract principles are 
which might be threatened, General perfectly true and applicable to-day, yet 
Gaines was a gallant officer of the War the concrete problem of national de­
of 1812, b~t he was regarded as eccen- fence is a thousand-fold simpler now 
trie and visionary-in the slang of to- than it was in the e9J..'lier days of our 
day, somewhat of a "crank." The Sec- national life. The wants of commerce 
retary of War curtly dismissed biB proj- and private enterprise have developed 
ect, by reporting to Congress that, "with a system of railroads twenty times -more 
every respect for the experience of the extensive than that projected by Gen­
gallant author, he was constrained to eral Gaines, the cost of which prevented 
differ from him ;" the engineers report- his project from having any considera­
ed that the proposed railways would cost · tion. No nation which has a great army 
$126,000,000, and no further attention has the mercantile marine for transport­
was given to the scheme. ing it across the ocean. Before England 

In General Totten's earlier reports could raise an army of respectable size, 
he addressed himself not only to the or before any of the continental powers 
question of location of works, their size, could buy or build the ships to trans­
armament, and cost, but also to the port their armies, we could raise a force 
broader question of the necessity of coast of our own amply sufficient to repel the 
defences as a matter of public policy. invaders, and by means of our railroads 
His remarks on this subject are as ap- we eould concentrate it at any point on 
posite to-day as when they were written, the coast, while the foreign army was 
two generations ago, being eternal prin- being landed. In proof of this w~ 
ciples as unanswerable as the laws of have only to remember that in the 
mechanics. Some of them will well Crimean War the maritime resources 
bear quoting. of England were taxed to the utmost 

"The United States, separated from in order to maintain an army abroad 
the rest of the world by an ocean on which never had an effective strength 
one hand, and a vast wilderness on the of 50,000 men j and in 1879, when Eng­
other, pursillng toward all nations a land prepared to make war on RUBsia, 
policy strikingly characterized by its pa- it required four months to get 60,000 
cific tendency, its impartiality, and jus- men ready for embarkation, and an ad­
tice; contracting no political alliances j ditional force of 30,000 men, which 
confining her intercourse with the rest were promised in two months more, 
of the world rigidly to the letter of exhausted her entire strength available 
such temporary alTangements as are for foreign service. 
dictated by reciprocal commercial inter- .All idea, therefore, of any nation at-
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for a moment ·permit in his private busi­
neBS. 

lt is now necessary to examine the 
causes which have bI'ought about the 
present state of affairs, and see how it is 
that our coasts have come to be in a de­
fenceless condition, what is necessary to 
put them in a state of defence, and what 
other nations have been doing while we 
ha.ve been idle. 

when the war broke ' out. The actual 
expenditures for fortifications, arsenals, 
and armories have been, in round num­
bers, as follows : 

1794-1812. " '" , .. , .......... '" $3,650.000 
1813-1860 ............ . .......... 39,400,000 
1861-1875 . . ................ . .... 39,550,000 
1876-1886 ..... . , ..• , ......... ,.. 4,500,000 

$87,100,000 

Fort Wadsworth, West Side of the Narrows, New York Harbor. 

The earlier reports of General Totten, 
those of 1816 and 1826, contained a com­
plete project for the defence of the .At­
la.n.tic coast. His later reports contained 
the plans for the Pacific coast and the 
lake ports. His first estimates, for the 
Atlantic coast only, were for $16,500,-
000, a sum which, gauged by the annual 
expenditures then and now, is equivalent 
to over tbJ:ee hundred million dollars to­
day. The amount was large, but the ex­
perience of the War of 1812 was fresh in 
people's minds, and Congress met the 
case by appropriating a little more than 
one million dollars (about seven per cent. 
of the total revenue) for 1816, and about 
six hundred thousand dollars per annum 
for several years afterward. From 1794 
to 1820 all appro:eriations for fortifica­
tions were in a lump sum, to be expended 
at such points as the President might 
select, but after 1820 specific appropria­
tions were made for each work. In his 
subsequent reports General Totten's es­
timates were increased, both on account 
of enlargement of the pI'ojected works, 
and of new localities to be fortified; but 
in his report of 1840 he states the agg'l'e­
gate cost of works, completed and pro­
jected, to be about thirty-three million 
dollars, and this estimate was substan­
tially correct, the works having been 
nearly completed for about that sum. 

of which about sixteen million dollars 
have been expended for arsenals and 
armories, one-half of it at the greit in­
land arsenal at Rock Island, ill The 
outbreak of the civil war caused a large 
increase of expenditure, not only for the 
fortifications of principal cities on the 
sea-coast, but also of Washington, and 
this expenditure was kept up after the 
war until the first Democratic Congress 
convened, in 1875. Then the money for 
building forts was stopped entirely, and 
during the last ten years the appropria­
tions have been limited to from one hun­
dred thousand to two hundred thousand 
dollars annually for the care of fortifica.­
tions, and cert9in EmmS for the purchase 
of torpedo materials and experiments 
with large guns. .At the last session of 
Congress the House proposed a bill of 
this character, which the Senate amended 
by carrying the amount to over six mill­
ion dollars, and ·between the two no bill 
of any kind was passed; so that the fort­
keepers and watchmen have at last had 
to be discharged. 

As an illustration of the history of 
our fortifications, it will be well to take 
the case of New York, and trace the de­
velopment of its defensive works. Each 
of the entrances to New York Harbor 
contains a point which a moment's glance 
at the map shows to be specially suited 
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Willet's Point. All work on fonifica- bore) arranged in several tiers. Fort 
tiona, as previously stated, stopped in Wadsworth and the fort near the W9.-

1875. The total cost of the works tel' at Willet's Point are types of the 
hitherto constructed for the defence of latter class, and the batteri.es near 
New York is about Dme million dolliLrs. -Fort Hamilton of the former. 

The fortifications of New York illus- The advent of the civil war brought 
trate very clearly the progressive changes into practical application two new prin­
in the system of defence. The problem ciples. First, the application of iron 
has always been to place more, or larg- armor to vessels, and, second, the use 
er, guns ashore than can be brought of torpedoes, or submarine explosive 
against them afioat, and to put them be- mines. Simultaneously with these ca.me 
hind walls stronger than the sides of a a great development in the size and 
ship. Prior to 1860 the forts answered power of guns. The germs of all the 
these conditions fully. In 1812 nll.- modern ideas of guns, armored ships, 
vies were composed of wooden sailing- , and torpedoes were fOWld in the war 
vessels, and the largest of them carried of 1861-65. In guns we produced 
seventy-four small guns. Castle Williams the 300-pounder rifled Parrotts, and 
and Fort Lafayette mounted seventy- the I5-inch (450-pounder) smooth-bore 
eight guns each, of a much heavier cali- R.odman. In ships we had the tur­
bre than those of the ships, and their retted monitors and the broadside ar­
walls were incomparably superior in mored" New Ironsides." In torpedoes 
strength to the sides of the wooden we had the spar torpedo from an open 
frigates. With the rapid development, boat, with which Cushing blew up the 
between 1840 and 1860, 01 steam ships Albemarle, and the iron powder-kegs, 
of war, propelled by screws) and carl'y- exploded by contact with electricity, 
ing guns as large as 9-inch and 11- with which the Confederates destroyed 
inch, it was evident that a con'espond- the monitor Tecumseh and other ves­
ing increase must be made in the eels. But at the close of the war our 

Krupp's 4() Centim&tre (IS%, Inch) Ritl&, Mounted On Sea Coast Carriaga. 

strength of fortifications. This was ef- development (except in torpedoes) 
{ected, in part, by earthen batteries, ex- ceased, while the development of 
terior to the fort, where the ground other nations went on with rapid 
permitted their construction, and in strides. Every year Dew vessels were 
part (where the site was restricted in constructed with ever-increasing thick­
size) by strong castellated structures of ness of armor, and every year still 
the best granite masonry, with walls larger guns were produced. In this 
eight feet thick, the embrasures (or gun- costly series of experiments between 
"ports) protected by iron shutters, and -guns, on the one halld, and armor, on 
.the guns (10- and 12-inch smooth- the other, the United States took no 
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part. We calmly looked on, waiting for 
the time when it should be demon­
strated whether the attacking or re­
sisting forces should prove superior. 
The struggle virtually culminated, a few 
years ago, in the IOO-ton guns of Krupp 
and Annstrong. These are colossal 
steel machines, worked entirely by hy­
draulic engines, 40 feet long, 6 feet in 
diameter at the base, carrying a projec­
tile, 4. feet long and 17 inches in diame­
ter, weighing 2,200 pounds, and pro­
pelled by the explosion of over eight 
hundred pounds of powder. Its veloc­
ity is a mile in three seconds, and its 
range more than nine miles. At a 
distance of over half a mile it can pen-

etrate thirty 

A ~~.!~~ Q ~~~\O;1~:; 
feet of con-

A.-The 42 - poaoder of 1812. 
Length, 10 feet: wel~llt, 4. toni!; crete mason-
ChllJ"g6, 1U pounds; projectile, 42 ry, 01' seventy­
poonds; muule energy, 80U foot 
ton6. five fee t of 

B.-The 15-inch Rodman of 1862. Length, 16 feeL' 
weight, 20 tons; CbRrge. 1M ponnds; project.lle, 450 
pannds; mt.UZlc euel"'",'1'. 9,000 foot tons. 

The engineers, therefore, confined their 
attention to the development of a tor­
pedo system, and pen(ling the solution 
of the gun-and-armor problem they 
built, as a temporary expedient, earth­
en batteries, and enlarged the ramparts 
of some of the existing forts, intending 
to arm. them with I2-inch rifled guns 
and large mortars. The guns, however, 
were not built, and in 1875 the whole 
work stopped. Our present stock of 
heavy ordnance consists of 1518 smooth­
bore Rodmans, of various sizes, mostly 
10-inch and I5-inch, and 210 8-inch 
rifles, converted from lO-inch smooth­
bores by inserting a steel lining. None 
of these can properly be called heavy 
guns, as compared with the modern sea.­
coast guns of Europe. 

Thus we are to-day, in the matter of 
coast defence, just where we were dur­
ing the civil war; we are a whole gen­
eration behind the other nations of the 
world, and a generation, too, in which 
more advance has been made in meth­
ods of coast attack than in the whole 
pl'evious period of the world's history. 
And this in spite of the fact that we alone 
of all the nations of the world have a 
series of great cities on our ocean 

QI··l~-~mq~----J----·- ··---- .. ·--·· .. · .. ,· .. .. ;;---.. ·-...... _-j ===:; 
o Er.r-=~~-=--:::=-=:J~:':':--~====-=~:-~=:"-=---: '='--:--:-:"-:--J~ IIII-~ 

L ____________________________ , _____________________________ J 
a.-The 16-inch Rifle of 1886. Length, 45 feet 6 lnches; weight, 115 tons; chnrge, ROO ponndfi i projectile, 2,BOO 

pounds; mU2.Zle auergy, 05,000 foot toM. . 

The Great Guns of Different Periods of the Nineteenth Century. 

earth. The only form of defence which 
has successfully resisted it is the Gruson 
cast-iron dome. 

At the beginning of this development 
of modern great guns, just after the 
close of the war, our engineers made 
Borne experiments with heavy iron 
shields placed in and around the em­
brasures of OUI granite forts, with a 
view of seeing whether thiB adaptation 
would not serve to continue the use­
fulness of our masonry works. But 
while the iron shields resisted fairly 
well the guns of that period, the ma.­
sonry adjacent to them was soon de­
molished, and it was evident that our 
masonry forts were already obsolete. 

coasts. It is doubtful if all the na­
tions of Europe combined have as many 
lives and as much property within 
reach of hostile ironclads as we have, 
since all their chief cities are inland. 
Yet we have absolutely no means of de­
fence. There has been no such specta­
cle in the previous history of the world, 
as this of 0. rich and pre-eminently pow­
erful people inviting attack upon life and 
property-or the payment of enormous 
ransoms as the price of their safety-by 
leaving its coasts wholly undefended 
against the implements of war of the 
period. N or can any valid reason be 
given why we alone of all the world should 
expect immunity from such attacks. 
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For nearly an entire generation-ever ferent localities-in some places there 
since 1859-the progress of fortification were ~ircular forts, composed wholly of 
in Em'ope has been in the direction of iron; in others the iron was in the form 

Gruson Cupola (Cast Iron), Forming Part of the Defonces of Antwerp, Belgium. 

the use of some form of iron armor. In of a shield in front of the gun only, the 
this the United States has taken no part. spaces between guns being filled with 
Our forts were among the foremost dur- masonry and earth. The iron was also 
ing the masonry age and the earthen used differently-sometimes in a single 
age, but during the iron age we have plate of great thic1mess, and at others 
as yet done nothing. In England the in a series of thinner plates separated 
necessity for using iron in fortifications by layers of concrete; occasionaJly the 
was apparent just as soon as this rna- u'on formed an exterior facing to ma-

SCAl$ 

o!:=<! ::I::I:::I1::::t:b! ::!:!.:::!1~==::'::=======42fi'o.========:1lo/e"l. 

Wrought Iron Turret, Containing Two BO·ton Guns, Forming Part of the Defences of Dover, England. 

terial began to be used in ships, and in sonry. Finally, within the last few 
1861 England entered upon the work of years have come the solid iron tWTets, 
rebuilding her forts with iron. It was of enormous thickness, carrying two 
substantially completed in 1878, at a SO-ton guns each, which form part of 
cost of $37,000,000, expended on nine the defences of Dover. While many 
harbors, the total population and prop- of these forts, which were built while 
erty within reach of which is far less the contest between guns and armor 
than at New York alone. The manner was still in progress, can be pierced by 
in which the iron was used vaned at dif- the more recent guns, yet the number 
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of large guns which they mount is far 
superior to the number that could be 
brought against them afloat, and in con­
nection with torpedoes and iron-cb.d 
ships they afford a secure defence. 

On the Continent the problem was 
not taken up until guns bad reached a 
greater development, and then it was 
solved generally in the direction of 
using ll'on alone, in the form of tur­
I'eta or domes, Some of these were of 
wrought-iron, some of steel, and Borne 
of cas t-ll'on , The latter were the Gru­
son cupolas, of which 28 have been 
constructed in various harbors of Ger­
many, Austria, Belgiwn, and Holland. 
Recen tly the Italian Government gave 
an order for two of these cup'olas, to 
mount two 120-ton R1UPP guns each, 
for the defence of their naval station at 
Spezzia. The order was conditioned on 
11 test shield, or sagmen t of the cupola, 
resisting three shots of the Armstrong 
100-ton gun-a test which it success­
fully withstood, although the same gun 
has pierced every other form of con­
struction yet devised, 

It is generally conceded that a com­
plete system of defence must consist of 
three distinct elements-land forts, tor­
pedoes, and ships or floating batteries. 
If an undoubted superiority in naval 
force can be maintained at every port 
against anything that can be brought 
against it, t.he forts n.nel torpedoes could 
ue dispensed with. But this is manifest­
ly impossible. The small extent of coast­
line· in the British Islands, and the 

I proximity of ber harbors to each other, 
enable England to rely much more on 
her naval force than other nations; but 
for us, with 3, 000 miles of coast on the 
Atlantic, 1,200 miles on the Pacific, and 
2,200 miles on the lakes, the idea of 
having a great squaru'on at every port 
is out of the question. o ill" main reli­
ance must be on forts and torpedoes. 
Forts, torpedoes, ships, and guns are 
thus the four great branches of defen­
sive science, each of them involving a 
distinct branch of manuiacturing indus­
try, and each of them (except torpe­
does) requiring large capital and pay­
ments for manufactured product com­
mensurate with the millions of property 
which they are intended to defend. As 
before stated, since the war we have 

contented OUIselves with watching other 
nations, and have done nothing our­
selves except accumulate a certain 

SIDE ARMOR ?'URRETARMO~ 
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.® '1'."~"u" I 
MONITOR. MONJ-UOR .. 

MJANTONOMOH, ~ANTONOMOK, 
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The Development of Armor from 1860 to l880. 

amount of torpedo material. In forts, 
we built Borne earthworks from 1866 to 
1875, when the money was withheld 
and all work stopped. In guus, we 
converted a few smooth-bores into small 
rifles of doubtful efficiency. In shipB, 
we patched up or rebuilt, under the 
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throughout the world, although this on our own resources for material of this 
opinion is by no means unanimous. No character was so vital that at the same 
immediate action was taken on this re- session of Congress, in 1883, an act had 
port; but at the next session of Congress been passed providing for another board, 
a select committee was appointed by the known as the Gun Foundry Board, to 
Senate, of which Senator Logan was report whether we had any arsenals or 
chairman, to examine into the subject of navy-yards suitable for a gun foundry, 
heavy ordna,pce and projectiles. This or what other method, if any, should be 
committee reported in the winter of adopted for the manufacture of heavy 
1883, and its report was embodied in ordnance. This board met in the spring 
legislation which appropriated $400,000 of 1883, visited all the principal steel 
for heavy guns, and a beginning was factories of the United States and Europe, 
thus made with modern ordnance. Un- and made two exhaustive reports in 1884. 
der this appropriation contracts were Their conclusions were that the Govem-

ELtVATION 

SECTION 
Fort Horse·Sand Forming Part of the Defences of Portsmouth. England. 

made for the conversion of fifty 100inch 
smooth-bores into 8-inch rifles, and for 
seven experimental rifled guns of cali­
bres from eight to twelve inches. One of 
these was wholly of cast-iron, one of cast­
iron with a steel tube, one of cast-iron 
wra.pped with steel wire, two of cast-iron 
banded with steel hoops, and two entirely 
of steeL Nearly all of them required 
gun-steel in suitable masses and of the 

. requisite quality, and the question at 
once arose whether this material conld 
be obtained in this country. Inquiries 
addxessed to the principal steel manu­
facturers developed the fact that they 
had not the requisite plant for making 
Bllch metal, and could not afford to in­
vest in it for such small orders as Con­
gress had then authorized. 

The steel had therefore to be im­
ported. But the importance of relying 

ment should establish on its own terri­
tory a plant for the fabrication of can­
nOD, and should contract with private 
parties for the delivery of the forged 
and tempered material, the contracts 
being of sufficient magnitude to justify 
the investment of capital in the necessary 
plant; in other words, that the Govern­
men t should not establish a gun foundry, 
but a gun factory, where it would fahri­
cate its own guns, while buying the ma­
terial from manufacturel's. As sites for 
gun factories they recommended the 
Washington Navy Yard for the Navy, 
and the Watervliet Arsenal, at Troy, for 
the Army, and stated that $1,000,000 
would be required to fit up each of them, 
and that $15,000,000 should be appro- ' 
priated for the purchase of steel for 
guns. These recommendations, how­
ever, were not acted upon at on 00, and 
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Bingle gun, and 10 earth-and-concrete 
batteries, also each for a, Bingle gun, 
mounted on a carriage to lower or dis­
appear behind the parapet after each 
shot. At Sandy Hook would be 17 
similar casemates and batteries. These 
guns would be 12-inch (50 tons) and 10-
inch (27 tons). On Coney Island and 
thence back along the shore to Fort 

heavy guns will carry nine or ten miles, 
it m proposed to have armored floating 
batteries;--ea.rrying the largest guns, to 
aid in the defence. 

This report, containing, as has been 
said., a complete plan of defence for all 
our harbors, was presented to Congress 
in January, 1886. No action was taken 
upon it. We have now exhausted 01U' 

Fort Lafayette, East Side of the Narrows, New York Harbor. 

Hamilton, and on the Staten Island ingenuity in forming boards to collect 
side on the hills above Fort Wadsworlh, information and report. Our informa­
would be a series of 12-inch rifled mor- tion is complete, and it can be kept up 
tars,' 96 in all For the eastern en trance to date from month to month by the 
the same plan of torpedoes and torpedo- Office of Naval Intelligence. We have 
boats, steel turrets, armored casemates obtained the best attainable expert ad­
and barbette batteries, and mortars vice and opinion, and we have a COID­

would be followed. For the entire de- plete plan of defence, based on modern 
fence there are 9 turrets, with 18 guns requirements, with full estimates of 

Proposed Arrangement of Turreh Oli the Site of Fort Lafayette, Ne~ York Harbor. 

of 115 tons, ca.semates and batteries for cost. The question now m, Shall forts 
77 slightly smaller guns, 144 mortars, be built? And the answer to that de-
18 torpedo-boats, and 690 torpedoes. penda on two factors-one of which is 
The total cost is estimated at $8,000,000. public opinion, and the other is the 
(The total value of property protected is necessities of partisan politics as intel"­
nearly two billion dollars, and the cost preted by the leaders in Congress. Mr. 
of protection leBs than ha.l:f of one per Tilden wrote, last June, that he knew 
cent.) In addition to these defences, as that public opinion was overwhelmingly 
there is anchorage- and cruising-ground in favor of fortifications, and he based 
off Coney Island, which is but seven miles his judgment on the views of over sev­
from a, portion of Brooklyn, though the en hundred newspapers. On the other 
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