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HAnDOR DEFENSE AND BASES OF SUPPLY
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I fir The subject of the coast defenses ol
met the United States la one which not only
pre anlinat a the inoiements of the iar de
the ft parlment under the special supervision-

ofof i Brigadier General Daniel W lacier
chief of ordnance but It IB ulna of per-

sonal Interest to millions peoplelist whose propertyt and lives are pass
exp ble prospective danger of loss or an
Ila-
t

4 sillillation from the guns of an enemy
let It will be a surprise to the general

anc public but the United States govern-
menttlL has had In process of construction
for some onn pact magnifleent new
ytm oC defenses that entirelywit

ld
1 supersedes coastoldIL nu erb cordon itI effective fortifications of the highest

to and mot advanced type It was he
be gun In 1893 under the supervision of
tit General Thomas Lincoln Cy since
to deceased the then chief of engineers-
gl iIt Is these defenses rather titan battlA

h ships that will iprotect our ocean wash
rep ed cities and no more Important neces
ell Pity for absolute lprotection can be Im-

th aglned than In tile metropolis of the-
ca sj country
it 4 The duty of tile defense of New York
liff 6 1 will be successfully

n
Performed In an

emergency ly tile heavy batteries of-
ih Tort Hancock at Sandy Hook and
VI Torts Wndworth and Ilemilton facing

f Jil = other across the Narrows and
the fortifying of Plum island In

o Gravend bay will be a helpful ad
91 i Junct
r I Sandy Book from Its position at the

V I formal entrance or the outer Nw York
It bay Is the mot Important defensive
I i point and bns hn Clally preiarcd
Il fur the cstabllshn of it permanent

battery of gun The Place lien undr-
n gone a transformation since Itt a only
a Importance an n lighthousestatton thata renders It unfamiliar to the visitor of-

former days Tile government took pot
session of tile beach for six miles from

I the sand butts of the proving ground
and for month there have hn signs

I of life and activity previously unknomn-
I Residents of the Hook who could not
jI furnish official reasons for their pres-

ence were olctdt some time ago and
I work was Immediately commenced un

the new fortifications It was pushed
with commendable rapidity a large
number of laborers having bn em
ployed In addition to the enlisted men

Visitors by rail find a weary walk of
five or six miles through Now Jersey
mandand tile only other means of reach
Ing this Isolated spot Is by the govern

I mnt boot Ordnance which makes rg
ular dally trips COm South ferry at
the foot of Broadway Now York city

> touching at Governors Island Fort
1 Hamilto and Fort Wadworth For
1lJ transportntion by this small steamer

If Colonel A S Kimball deputy quarter-
master general Issues pe to those
who have business there principally to1 laborers and others engaged by the con

I

tractors vkho have charge of the crec-

I

lion of buildings The officers and cn
listed men at tile new fort are living In
t tnt though their pellllnent quartcr-
bulldlnlr which are models of their
Wild aro nearing completion

It Is known that New York Is better
defended by heavy gun and all the In
trlcat nachanions that given them nn

than by experienced me-nt0Mlct1tenk effective To state the
fact moro strongly there are more guns
aTsandy Hook than In the entire arm
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IP011TIFIVD APPROACHES TO NEW
YORK HARBOR

tent of the Spanish navy a consIdera
tlon of wonderful Import The recent
efforts of army recruiting stations have
been to secure mn with such a high de-
gree of general liitlllgnce that they
can adapt themselves readily to the
tnecluftnical requirements of artillery
service which with automatic Isolating
and loading apparatus become more
exacting every year As rapidly on
possible tile newly enlisted mn are dis-

tributed among the various companies

so as to give them the benefit of noc-
ltlon with soldiers who have had
some experience and this while not-

veakening the working force of a gun
strengthens tile morale nn liability
of the service Skilled operatives nec-

essarily have their special duties to
perform and are not supposed to t-

all around men The specialist Is In
demand here an In the educated pro
tensions Tile conditions however tire
constantly changing and the require-
ments are for men of sufficient adapt
blllty to keep Ipace with tho progress
of the service

Naturnlly grnt crcy I mlntln
ed The government never tells Its re
cret and thereby sets a praiseworthy
example to the individual and visitors
are never allowed to do more titan View
tile fortifications from the outside

It to very npparent that masonry has
no part In the lpresent plans for harbor

sense except In the foundations fir
the great rlllo guns upon which si
much reliance Is placed The old fort
at Sandy Hook has been removed and
the white faced stonework that looms
up so boldly at Forts Wadsworlh and
Hamilton Is there entirely wanting It-

s retarded rather as a menace to the
garrisons In action from flying frog
mnt and a pllntr than a protection
to either mn ur guns Embankments-
of earth vvllh casements that are pro
oil as ably bombl rooC form the mot ap-

proved protection to men and ammunl-
tlon Tile earthen ramparts are con
structel with steam shovels Guns ot
the larger caliber despite their enor
mou wlght have the machinery of
their disappearing carriages so nicely
adjusted that these Immense weights
are hoisted and lowered with the great
Pat ease and rapidity of action

TIw batteries are placed some dis-

tance apart which enables them to act
Independently and to greater advan-
tage and nt the same time to scatter
the fire of the Poem y so as to Increase
the chances of Its being Ineffective
Each battery IIs connected by tele-

graphic and telephonic eOlllmunlcntlon-
with the other and each with a point
often remote and possibly outside the
fortification where tile commanding o-
Ctlcr occupies a protected position that
enables him to observe the movements-
and tactics of the enemy and direct the
opera items of his olin force

The personal heroism of the past with
nn officer exposing himself to view of
the enemy IIs utterly useless It would
result In almost Instant annihilation-
Thero may be cavalry charges ot the
army with nil the old dash eclat nnd
brilliant endeavor but In naval engage-
mentp and shore batteries the soldiers
and officers niust be under cover

Tile men at work behind the ram-
part vn the gunners often never
see their target the guns being trained
h the aid of the delicate little Instru-
ments known as range and position

I

91 I

I

11 F I 0
fl I V

I4 I On-RIi I 7- I y
rr I I iZfO

11
I e

11 t lee
I pv

A4 v

f 3

W 4T0
I

tYm

X

I Wff l
5c J Af 14 P A AW Nff hi NM r F ljfla l r

x IT I I nltv a2 z
Zw 4 r-

eiMit Lt v 0 f vR N Z11b 4W i I

111

I t
I

ZkRR-

V

t rK fl15
I Iil NI 1k SI Nv i7 ht4 I

V
11

Ii Zei iA VK XV t4 e Ql t1z 1 Ik I I C I 0 I
fk N N 1vklzk TA 11 OV 1 1

i
N I I

I 1 I I17111 ne klN I UJI 119

ir iy t
11

N WY R 4 i C i i54I
Z

11 v rl 6
I I6 I

1

0fkM7154
Zllfi USE I

wv-0 lzg rM =
C 111 I 5ft w jF

PTtr5714X
I L

km ze
14

V 116 U M IP Z
HHZE

= rtga
= = 5-

F =
7

F
W

fl I a-

T

rril irJ
za

= = aEHZ F= = = 7 =
F izr = QZ1ti j=7L 7Z Q 27 =

fL= a I = 74 1 t f

R I
7

7 ==
t1it

Ii-
I X-

Z

= =
E

= = Z
= a

= i5= = == =I0 T W
iEr

=

= ==
wAnsitw BLOWN UP I1T A SET TORPEDO

finders The operators of these Instru-
ments alAo u WIy i rleo t od IInoh
served Ilosltlons at n Hint of-

nn
anttage

communicate their Information by
means of the telegraph

The largest gun In the world Is to
Iprotect Now York harbor from Its tur-
ret on Homer shoals where It will rest
rn n submerge battery lotween Sandy
Hook and the lat channel It Is a
monster of greater defensive power
than u whole buttery of small ordnance
and alone could protect tile harbor front
nn Invasion by Spain heaviest cruls
i rs A full sized man could easily crawl
Into Its muzzle It far surpasses the-

Comouo KlupP gun that was exhibited
at Chicago during the Worlds fair of
ISD3 The American gun Is IS 000 pounds
heavier and feet 2 inches longer than
tile Krupp ghnt Its range In 34 miles
longer Its shell HO pounds heavier Its
Powder charge 400 pound larger while
Its caliber 1C Inches Is onehalf Inch
Iless Its dimensions are as f0II01fi
Length 49 feet 2 inchesI weight 126

tons molght of the shell or Projectile
2X0 pounds powder charge 1

rounds The diameter through tile
jrcech Is r feet

The projectile will fly through the Me
for IS miles at the average rate of 2000
feet a second At this terrific velocity
It Is at mated the shell could at d-
ltnce of five or ten miles plerce and
batter down the Iheaviest armored imn-
oCllnr afloat The cost of firing the
gun will exceed 1000 for each dis-

charge and It can send forth a volley
every two minutes The Oruson turret
that protects It Is mot effective re-
volving armament entirely Inclosing
and sheltering the crow and the greater

of tile gu from attack U Is pnrttc against nttorpedoes as well as an
attack from above water The gun cot
lj000 and the carriage nearly eo much

ore while the entire expenditure Iri-

connection with Us construction and
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SANDY HOOK DI-

mplacymnt will be fully J00000 The
flint casting of tile gun was md nt
Bethlehem Pa last October It was a
great nickel steel Ingot 14 feet 7 Inches
long 6 feet 2 Inches In diameter and
weighing 932 gross tons The several
coatings were made and put under the
123 ton han-

finally
In succession and

when the great muzzle was all
fabricated and built up It was shipped
to the Watervllet arsenal for comple

tionThe
proving ground at Sandy Hook

IIs rarely without one or more guns dif-

ferent either In construction or pro-
Jectile from those In ordinary use and
new Ideas for the mountings and ma-
chinery of carriages are constantly be-
Ing put Into practical use The dyna-
mite and miscalled disappearing guns

for It should be disappearing car
rlages have been pictured so often
that thy are familiar features to the
generalpublic

The guns that are thought to be the-

n
mot serviceable In coat den are the

Inch 10 Inch and 12 Inch breechload
Ing steel rifles and the steel and fist
Iron mortars ot 12 Inch caliber These
types form part of each coast battery-
the mortars generally being regarded as
the most reliable for defensive pur
Posen Thy have great eotructlv-
power and are the only type of gun
for they are also called howitzers
easily and precisely handled at angles
of extraordinary elevation They carry
a projectile of 1000 pounds that can be
sent up Into the air and dropped on
the deck of a vessel thus doing a cer
late kind of damage Impossible by any
other means and surely more effectual
than any straight shot In which tho
chances of striking a vital spot are con
jectural

The probability Is that no vessel
afloat would fall to be completely de-
molished It one of these projectiles
should tierce her deck and explode In
her Interior This would easily be the re-
sult of a well aimed shot as the missile
will past through a Inch steel plate
without difficulty and the steel deck tit-
a vessel IIs rarely more than half as
thick The shells can be fired from
four to six miles and dropped wltngreat accuracy Into an area smaller
than that covered by tho deck of a
ship and each projectile Is charged
w Ith about 100 pounds of highly explo
lve powder of fiery combustibility Th
steel gun which weighs about 60 tons Ili
mounted its are the 8 Inch and 10 Inch
guns on either the United Staten disap-
PearIng carriage or the one known as
the DumngtonCrolr The latter per-
InIts the l1ring as shown by actual ttat Sandy I1ook under unfavorable con-

ditions of Ind and weather ot ten
rounds In 18 minutes and 67 seconds-
The weight of a projectile of a 12 Inch
steel gun IIs usually about 1000 pounds
It can pass through 22 Inches of steel
fired at a distance of to miles with a
charge of 4SO pounds of brown pris-
matic powder

Whether these mammoth guns have
been tested the public has not been
told but should they prove a success-
It will be a great triumph for our ord-
nance officers as they differ In their
estimate of the value of theme formida-
ble weapons from many of the experts
abroad

It Is stated that the complete fort
flcatlons at Sandy Hook will be a bat-
tery of two 12 Inch guns mounted on

lifts two 10 Inch guns mounted on tile
an earing carriages a batter of III

teen to Inch mortals three dynamite
guns n battery of small rai Id fire gun
for the protection of the torpedo sy
tern and additional batteriest of 10 und
12 Inch guns are con tern plated

Mortars are arranged In groups at
four with four of these grouis In each
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pit the arrangement formIng what Is
known ns mortar battery The pits
are very deep The morton have sta-
tionary mountings are connected by
underground passages and are tired
ther singly or In groups

Sandy the Narrows do nottatguard the approach to Nem
York nnd while guns are being mount-
ed and manned there extensive prep-
arations have been made also to de-

fend the upper water route from Long
Island sound Eight Inch and 10 Inch
batteries are for nn enemy nt
Wlllots Point and Fort Schuvler find
a 12 Inch mortar battery at Fort Slo
cum on Davids Island IIs supported by-

a torpedo system expert complete-

ness
no

there Is also another adequate
means of defense and should hostile
fleet by seemingly Impossible chance
slip by the big guns Sandy Hook or
Wlllcts Point It would meet with a
Iotnc from the naval o-

CNw York and Nv Jersey that would
for awhile nt least protect the city
from bombardment

Boston the key to the eastern sea-

board while not resting In sense of
perfect security has Its Forts Inde-
pendence and Warren though In them-
selves they aro only brlc a brae against

i

If

an Ironclad In fighting trim Its Long
lisland Is being strongly fortified uuJ
Fort Winthrop on Governor Island is
an admirable defensive work But the
harbor has effectual network of tor-
pedoes and despite the grapnels of an
Invading fleet they are very secure
protection The harbor Is fortified ulth

armament of twelve 12 Inch guns
lifts fifteen Inch and five Inch
guns on carriages one
hundred and twenty eight 12 Inch mor
tars and submarine mines to oper-
ated from four mining casemates Four
emplacements for 10 Inch guns have
been completed and three mining cage
mates

Portland Me Is Possibly the mot
endangered port on the north Atlantic

ol I
I 1774 came

ItIsh mquadron and
I lIe 011 the leads feltj-

cann
hapless Inhabitants but tile Incidentat bo repeat oil Its deromee nr
Fort Gorges Fort Scmm Pr-
bl the battery or Iortland woartt

and
those Cow Island and Great
loud These fortifications ore prmid oi
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with monster guns breechloadIng rifles
and system of torpedo defense In the
narrow channels and especially up
Husslngn sound The city Is further
protected by armament Of eighteen
12 Inch guns on lifts ten 10 Inch and
ten Inch guns on disappearIng car-
riages and forty eight 12 Inch mortars
and submarine mines to be operated
from four mining cnmts

Providence Is absolutely safe Miles
of torpedoes from the entrance of Nar
ragansett bay between Point Judith and
licntonH Point to tin headwaters would
annihilate the navies of the world
Newport Is necessarily exposed for the
earthworks on Dutch Island and the
walls of Fort dams though both pro
vided with model guns would not be
able perhaps to prevent the shelling of
ewports cliffs with Its million dollar
mansions by one or more battlhhI-n the citing The bay Is generally de
fended by ten 12 Inch guns on lifts nix

Inch and four Inch guns on dlsa
I ca ring carriages eighty 12 Inch mor
tars und submarine mines to be operat-
ed from two mining casemate-

sPlilladelphlato which Fort Delaware
Is tile key with Us 12 Inch guns and
dlsappcallng carriages though there
are Fort Penn and the forlllled Beell-
yIslandmayl also smile at danger for
obvious reasons The passage of the
long and tortuous Delaware rlyer full
of sheets In ullich the wlck elec-

trIc Ignited shell may lie by thousands
IIs utterly Impracticable

Hampton Roads the vIrtual harbor
of Nrrfolk find the smaller towns of the
bay his Ui Fort Monroe and shore
armament but It depends upon other
means of safety for It Invading-
fleet could pass the capes of theChes
apeake It would lay Richmond Wash-
Ington Annapolis and even Baltimore-
the latter city with Its Fort Mcllcnry
and naileries at North point In ruins
and exact tribute If such contin-
gency happens however there will be-
n naval engagement In Chesapeakebay-
that will astound the world The entire
water stretch from the capital down
the Potomac and from the mouth of
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the Patopsco has a complete arena
ment of large guns disappearing car-
riages mortars and submarine mint

Charleston has Us Fort Moultrle-
Rullhnns

on
Island Its historic ort Sum

ter which was rebuilt at the time or
the Mrglnlus affair In 1S73 and several
batteries but like Wilmington Savan-
nah and other southern cities Its shoal
vIatern and narrow channels hlch can
be locked with torpedoes are tile chief
sources of defense

Tampa the defenseless port ot Flor-
Id outside of the general scheme of
defense must necessarily depend oth-

erwise upon the fleet which swing
about In the waters ot tho Mexican
gulf Dry Tortugas IIs our great naval
station there and Is free from danger by

Its feasibility of quickly cloning Its nmr
lOW waterways

Mobile mid New Orleans can no Iougr bo reached with the nccesslblll y
heyafforded during the civil war Fort

Jackson and st hlllp still stand
itlncls to the latter city but It

the dynamite the rapid firing and tile
torpedo guns that on the coast lin-
prvcnl the steering up the bay or rlv-
or ot a oangullaly nntitmlst Halves
ton can close the narrow channel of coo
feet nnd keep the enemy with his guns
out of reach while Its exec Singly
shoal waters render It dangcroun for afIt to appear within gunshot distance
of tile city-

oipcdo
Sn Frnnclsco has Ila combined fort

and fleet defense nt the Mare
Island navy yard It Is otherwiseI ura-
ected by eighteen 12 Inch gun on lifts

wentythree 10 Inch and thlrten 3
Inch guns on disappearing carriages
fifteen 12 Inch five 10 Inch and six 8
Inch guns on nondloapperlng carriage
one hundred and forty four 12 Inch
mortars and submarine mines operated
train seven mining cnsemat

It has been urgtd that Great Britain
In case of war with us might by means
or light draft gunboats gain entrance
Into the great lakes b steaming up the-
SI Lawrence river Into Lake Ontario
and thence passing through the We-
lln1 canal Into Lnl o Brio thenci
fit roug It Lake St Clair and tile Detroit
river Into Lake Huron arid thence Into
Lake Michigan ns lid the three repro
a uced Spanish raranls last oUlnm-
nnd finally If unchecked Into Lake Sj-

erlor through the Fault Ste Memo
levying tribute successively upon such
cities ns Buffalo Urle Cleveland Tole-

do netiolt Chicago Milwaukee nnl
Dululh But under the circumstances
those lake cities would be In no greater
danger ot attack than would le 3t-

lnulo IoulslIIe and Cincinnati or COn
heelingi on tile Ohio were sufllcleit

ly light gunboats able to ret up tin
Mli Bli pi past the defenrcs of N t
Orleans 80 that the practical defnio
of tho lake pottst lies at tie very en
trance of the lake chain system just
a 9 film defense of the cities on the Mia

sissippi and Its tributaries tests at tintae below New Orleans Theio Is

no doubt that If a hostile move vuri
made against our lake ports both tin
ellanl and tile Sault Bte llalle ca
nnls could easily at the very ou set b-
wdestroyed by blowing up the gates nl-

olulco with dynamite lot even It that
could not be done owing perchance tto
the Investment of those great matL-
rways by an overpowering land force of
the enemy 1000 take going steamers ol

heavy draft now engilged In domestic
commerce could be quickly improvised

is warships sheathed In thick armor
and equipped with serviceable guns for
he protection of the threatened ports

Then we have the late acquisition at
a small Island Somalia Santa Dir
barn ay Santo Domingo no a coaling
and naal station Captain Arent s
wnlnshleld chief of the bureau 0-

1nlgation Washington visited the-

place recently and It was upon his
port that the station was a most deslr
nhle one that the purchase was mad-

Naval oincers realize Us paramount
value The navy department has lon-
gdlred a coaling station on the north-

ern coot of Haiti and when Ihe nejo
nations for leasing or buying tile Moll
SI Nicolas failed It turned to bamani
bay find tried to secure tho right Cro-
mthe Dominican government to establish
a station there Bear Admiral Bat
croft Qherarll while In command ol

tile north Atlantic squadron Tidied
Samaria in February lb91 with III-

lasshll the Philadelphia and the I11-

0torle curvet Iarsre and nnchord-
ocr the little town of Sat Barbara de
Sam ann The naval onlcers found San-

ta Barbara one of the most delightful
spots on the globe The land rise
sharply from the sandy tcaches and at-

tains the height of mountainous re-

gion few miles Inland Tropical fo-

liage adds to the beauty ot the scene

The peninsula of Bamana Incloses thl
bay or tile same name

During the admirals visit President
Hereaux of Santo Domingo arrived

there on his steam yacht the Presl
dencla nnd had a conference Gherar
tit recommended the purchase then al
had a commission during Grants ad-

Ministration
It is a surprise to know that the

habitants are an American people us
they are descendants ot Delaware re-

Iord colonists who emigrated there la-

the early part of the century The
original settlers went from Baltimore
In sailing vessels There were several
expeditions and several thousand col

Tel persons accepted the Invitation
of the Dominican government to Col-
onize the Samana peninsula They hal t
lung to their old language and old re
Iglon English Is the language spoken
neat the African Methodist Cplcop1-
church Is the only place ot worship
The i resent colony IIs a prosperous one

that holds aloof from political offalia
und the frequent revolutions which are
regarded In the Island no the necessary

coune of events But for yrs they
uttered from climatic conditions tile
necessity ot clearing away a primeval
forest nnd the persecutions of the Do
inInlean governor of the province

While the two American marshIPI-
Asers In the harbor the admiral h-
Owo pleased with the evident American
patriotism of the people sent the flag-

ship Iband ashore one evening to play-

In the public square The iPlanters ac
companlel by their wives and children
came Into town and with the village
gathered about tile park When tile
band appeared they broke Into clwrn-
ot gladness and when the mar tlnl
strains of The Star Spangled Banner
Pounded upon the breeze the melody
evoked an outluist of applause that
cleaily demonstrated the Hamm alana
loyalty to their mother country

There Is no railroad In the vlclnltv
The people receive monthly goods to
supply the stores and stock and agri-
cultural implements for the iPlanters
from a Clyde line strainer that taken
back to New York a cargo ot tropical
fruits

Another coaling station for the Unit-
ed Stats Is the port of Charlotte Alas
lie St Thomas an Impregnable posi
tion naturally and one which could af-

ford to regard with amused Intelest
and satirical gentleness the efforts or-

an Invader It costs a large sum of
money to fire one shot and bombarding
rocks Is too pensive an operation
even In warfare

In defensive fortifications and arma-
ment with Us superior bases of sup-

plies In the gulf of Mexico and the Ca-

ribbean sea the United States may
well defy the hostile attacks of even a
great maritime power and Spain can
scarcely be Included In that deslgna
tlon ALBERT 11 SOUTHS ICh

Sweden has the greatest rallwa
mileage per capita In urope12 miles
at rail for every 10 000 ot populationE THE SCIENTIFIC WORLD

A cheap method ot duplicating con
cave Mirrors for searchlight reflectorsand even telescopes has been proposedby an English engineer A well mjeconvex glass mold IIs silvered hen thal

k111

Ai

silver Iis backed with copper lu an else
trollte of copper sulphate anti the nlr
ror Is separated from the mold by gen-
tle Iheat In a water bath

A most Impressive phenomenon seems

i r f

to have escaped general notice It Is
the earths shadow In the sky which
according to Professor W B Brooks
of Geneva X Y first becomes visible
about half an hour after sunset as a
dark purplish haze on the eastern sky
and gradually rises until lost In the
gloom ot early night Th shallow

ii

which Iis doubtless usually mistaken for
cloud or haze Is seen equally well on
the western sky before sunrise

A singular accident at Herne West
phalla resulted from administering
chloroform near a gas jet The burn-
Ing gas decomposed the anthtlewith the evolution or chlorinated va

V tl aT0

pors hlch Incapacitated the two bur-
geons Performing an amputation an-
drsultd In the death ot one of the
nurses on the following day

The Illusion ot feeling In amputated
limbs has begun to receive scientific
attention It appears that the victim
of accident hiloften mOre conscious of

tiH Zs U I

the existence of the mllng limit In its
proper place than of the other and ac-

cldnto sometimes result an In the
case of a heavy one armed mn who
put out his phantom arm to aid In re-
covering life lost equilibrium and In-
consequence a bad fall old
soldier who hadt1Ilost part ot bJ net

would rub his artificial toes for hall
nn hour at a time andI groan over the
pain he declared he sllll felt In his
cora

The latest X ray sensation ls the ra
port front Havre of the cure In three
sittings ot a case of elephantiasis
enormous ealargtment the band

I


