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;F;larther aft still you see daylight shining
urough the places where the stern posts
- :u tt: be fitted in. One notes, too, the
. T ribs and rigld reinforcements
nder engine beds and bollers, the great-
er depth of keel at certain points, and
the firm braces at the points where any
unusual strain may be expected to come.
But In order to appreciate the reasons
for "this tremendous - strengthening in
special. places one. fiag to think of the
battleship mot as on the stocks but in
action. In the first place, the hull of such
a craft, according. to the recent calcula-
tions of a Japanese naval officer, com-
prises only about 38 per cent. "~ of her
total weight. The remaining 62 per cent.
is simply loaded on in the shape of guns,
armor, machinery and general outfit. Yet
this weight is not, like the cargo in a
freighter, evenly - distributed nor can it
be got rid of while the vessel is in dry

two heavyweights are only just beginning gggf mTcr:)eg'migg’%r;:rng:n ﬂfe l:he ot‘;
d r “full spee

to be apparent, however. As you come "

within hearing distance of that dull, con- :]};g:vid :ginf!;gg?bie’;i;h:o !:)aurtn;:vrt:pitlg:
tinuous roar of hammers, without which energy of about 20,000. horses on the ‘run
no battleship can proceed, and stand Pounding on the shaft bearings and from
opposite the huge skeleton ‘“‘ship house,” ;?Jf’treno(tma:)}:)?nv:{ftketeglnl;se]f' W"h’a pres-
with its electric cranes traveling back and ¢pe weight of a: Ordi;,::ystgosl!l:ytizers
forth overhead like so many. trolley cars The pressure on the thrust bearings as.
on an Inverted four-tracked street, two Well as on the foundations which receive
belligerent looking cast steel prows stick the push of the propellers in their strug-
out at you from a confused mass of gzi-:o]o%rigi;hegs'?p ahhead, is collectively
wooden staging—their- lower corners Pro- engines cour.;ledeog: a%ae:;wg;g’:;;rg:ig:
Jected forward like the under jaw of a could hardly exert the same force. So
bulldog. These are the ‘‘business ends” of 100, whenever the commander wants tc;
the two great steel hulls, which are urn _quickly and erders the helm put
reckoned among the largest, and are, In- ?raar;h?ver, the stern posts and adjacent
deed, quite the widest, that have ever ES must _stand the strain-of pull-
been built for vessels of war, in this

country or any other. BEach is exactly

: BOSTON, Jan. 17.
WO first-class battleships for

the United States navy, the
New Jersey and the Rhode
Island, are being built side
by side from the same de-
signs and at the same time
at the new Fore River shipyard, down in
the southeastern corner of Boston harbor.
The like is not belng done in any other
American shipyard, so that the ' visitor
who takes pleasure in watching his white
navy in actual process of construction
may find here a suggestion of the
formidable power of this new class of
fighting ships that he can hardly look for
elsewhere.

.The size and general outline of these
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ing 230 square feet of rudder surface— %
much more than the area of a big barn
door—sideways through™ the water at
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alike to the last rivet; but neither details :7}:2) r:ttet}?f %0 n}lles an hour. Every time “ ‘)A-‘-‘/ FORGNG : .L
nor shape nor size can be more than - € twelve-inch rifles is fired the . BAS vosatinsn & s
guessed at on account of the mass of ::::“]:P;Sanlgus(i:ai?seons?!?;em 80 ufa.r as ‘JI’ A MOMRCH A.MONG '[ /l” STAHCMONS- 5
fﬂ"f"s and platforms that surround and O(inc:erned as if a healthy pas(;::zg’:rgslo?;;‘-a S'EA FIGWERS ‘ 5y
hide them and the gangs of busy me- motive running at ten miles an hour were 5 ! ‘
chanics everywhere at work. to find the gun sitting Inopportunely on ? "’,‘ art
But by way of the inclined runway one u“" track. and engaged it in end-on colli- ‘II, 1 %
is ‘'soon up on deck—or what appears to ;:t;l']n awillle“ias to ‘the strains resulting i by &
be the deck at this stage of construction. 4o no?)r:‘day v ﬁ?m:(iean t‘;’;e;ny‘}:gl‘i::' SR e e e :
Here the wlwle. ship, as far as she has guessed at what they may amount to. f selves. At present the engy:::etshatt an:‘lc (Y a4
proceeded, lles in view beneath one. The Notwithstanding the 1.ct that every {0 propel them are well under way. Here \
deck on which you stand, as it ap-- point of construction seems to be pro- is a pyramid of cylinders already cast and \ |
proaches the vessel's sides and ends, ¢eeding with the greatest rapidity—as Waiting to be finished; there a stalwart \ i
slopes downward, giving the two ships :(ﬁ]sle:tshemsi 1x:tmost accompaniment of COTTliecting rod or length of shafting re- ~ |
the appearance of Noah's ark, or of rjuer oee - asmg;tﬂg:;secome to Fore Z:h‘; ng 510:"13; in a huge lathe which js N
numerous twin turtles with their legs t ai Ros WAE. motien i i er_ously by electricity with nio L)
no extraordinary change. A battleship sign of pulleys or belts. Then there are \
drawn safely in under their shells. This 18 Inevitably a creature of very slow  the great cast steel stern posts being
is as little as possible what the vessels 8TOWth. Take, for instance, the mat- made ready to go in place—so large you \
will finally resemble, for although it looks :s;ugi;l_z?}lliple%s alntz attaching one of the can almost walk under them as they y :
like'a long way down into the CAVErnous yyaebpar ‘_?em ]!:na €s under the keel. stand in the shop without hitting your \E
hold, much niore hull remains to be added first be madepto e:'ut ?: g::t%r;\s, 'Ir‘;l;;:t ?}?ad. e e Jumrkting of Migp N
above and we are’still only a few feet UPOn an iron floor, firon clamps ané es:5 i?:at.r;ltes:v(:“llﬁli—}l:r)?;:lfrls_'afgiglo; ‘hoeu:atr}?e- 0‘
above what will ultimately be the water B2U8¢s must be painstakingly arranged steel engine stanchions from baEs as big '
line. g‘ngwﬁz‘e t;’ s:.]l‘:peﬂ:;t' It-must spend@ a as the body of a horse with the custom- ‘
The advantage of being on hand 80 troleum fu,.:a ok rc]e ‘heat of a pe- ary accompaniment of hot sparks as it ‘
iy "REWEPER: 15 that certain. ver °¢, growing red and limp, falls ponderously in response to the fore-
¥y ' vy es- Dbefore the actual shaping can be begun. man's si eI e ‘
sential fcaturcs of modern battleship Half a dozen “men, when it finally Li l;nts ;lng-?gng ettt i ad o .
building are plainly evident which will €™merges, ‘must attack it with hammers Agll th 4 1 I 3
later on be built over and hidden from ‘:fl‘rdn ':E"ds’e"‘i r;‘;"‘:’;e‘:"gveer"ef; thfen T e e,s:orin ,':,t; r::u:?ﬂe:hli lﬁ"‘;“?‘{;‘f ”
qow: - T , for fur ) urse, - ¥ x
view. The heavily armed battleship, like heatings. By the time it is ready tt:; cause of the tremendous importance-of \
these two monster turtles, is in a class best part of a day’ls gone. Another day the result. There is little satisfaction, |
by herself and fights by her own par- Wil be spent in planing the edges either, in building a battleship unless she
ticular methods. She makes no boast of smooth and marking and drilling the IS to be a better ship and a more power- |
leetrniess cf foot, like the slender ‘‘de- Trivet holes. When at 'last it 1s sent -ful fighter than all those fhat have gone
stroyer,” or of combined pugnacity and. swinging off through the air on the end . before her. Consequently battleship de-
long-distance. endurance, like the pro- of a Crane HoISt: 4 third day goes in slgners must be engineering pioneers
tected cruiser, or even of sheer defensive placing It, “reaming” the holes out falr hunting for new facts and new ideas ond b
strength like the monitor's. -She expects, and driving the rivets. A single rib, with employing new methods and materials.to
however—unlike the proverbial policeman its queerly shaped web, its flanges to be accomplish results beyond what have-gl- -
—always. tc be at the right place at the heated and bent and the.scores of rivets .ready.been achieved. Consequently,- also,
right time, always to take up the most - needed,, ‘_‘,;dﬂ.ygéﬁ%,m‘ into a- solid - battleship builders must be -mechanical
dangerous position she can find in the piece 'with the whole ship, is nearly as pioneers to carry out the désigner’s ideas. :
line of battle, and everlastingly to stick greata problem; and vessels like the New 8o here we are face to face “with one of s A
there to the despite and destruction of Jersey and Rhode Island require scores  the world’s biggest steam hammers actu- @ R
her enemies. of ribs and thousands of plates, many of ally at work; and down In the yards we N N R S ES S IO S ———
t'i;h“ 1341ll];—]‘!~‘h:‘r’hthf‘”’f°r(’- I:S b‘t‘“t i“’ ;;‘f‘e]s““er as complicated as the keel saw rivets driven by compressed air in ':s. N o r’»'l:x » g s {
ake many hard blows, as well as to give ates. p - g o auman
them, though knowing all the time that Meanwhile, of course, many things are gggfgﬁed::ps:ﬁ?g Z?x?r%x;irvzguggivgeu:g; THE TER P s U :
these hard blows, coming from modern Bty
twelve-inch rifles, will probably .shatter //,_f’ oy
the -heaviest armor she can float under.
3ut there are-certain vital organs with- 2
in"her—above all her engines and boilers—
that must - be made absolutely :safe
against_shots, and the only way to make 3
them so,.since impenetrable armor. has 5
not yet been invented, is to add one safe- i
guard to another until chance of injury Is ) :
practically eliminated. So, if you will
clamber down the slope of the. ‘‘protective U
deck” on which you have been standing, ’
and look over the side, you will see be- ’
low.you a jog or-shelf running along the ’
vessel's side, above which she ig narrower '
than she is below. Upon this is to go the ’
eleven-ineh nickel steel armor plating, ’
extending a few fecet above and below the ’ =
water line and going nearly all around ’
the veseel from end to end like a stout
belt arcund a man’s body. This is to take ,
care of all small shots from the enemy’s ,
guns. For the larger, more penetrating ’
shots, the V-shaped space in which we
now stand, between the upright side of /
the vessel and the slant of the protective
deck, will be filled with coal, as a part p
of the ship's bunker capacity, to a hori- ’
zontal thickness of nearly ten feet. This ’
i{s a much more efficient shield than the ’
steel armor itself, on the same principle
that a rifle bullet can be shot through a /
chilled steel ploughshare, but net through ’
a feather pillow. Furthermore, in order ’
that water shall not follow in where the /
shot has entered, there is to be a three- ’
foot space between the armor and the e e
coal bunkers which will be filled with ’
compressed cornstalk pith, called cellu- '
lose, which swells up as soon as it is wet
and clecses the shot hole in the plates.
And, even suppose the enemy succeeds in
cending a shot through armor and coal @ = g A LR RS AN
both, then when its steel head finally
reaches the slanting ‘‘turtle back' be- WORKING ON THE
neath our feet it is deflected up through
the vessel's upper works and, if it still CnINDER _—
has the ferce to carry it, out into the air, :
precisely as a sKipping stone will glance In the old-fashioned way; and we may
upward from the surface of a pond. watch dozens of things'llke hoisting and
As for any destruction which may take lathe-running and driiling and transporta-
f’"“t‘""} uhg\'ok thfh ar’:“(;rreb"}“t ril:"d b:Jhte l;"':o‘ tion being done here by electricity which,
B e e along the old lines, ave -
points which, at the last resort, are rledgout in slower V\::‘L‘dmn:lcre ::;an':o
really inrlispcnsnﬂov_tho two turrets, that ways; while in the huge stern posts we
is,which carry thc.- 1‘.’-{nch rifles. And these, have seen the very latest thing in cast
from their combination of rounded shape - steel, for casting In steel is not only o
and extra heavy armor, are supposed to & new art not yet reduced to a science -
be invulnerable. After all, then, we have but stern posts and rudder frames for
in the modern battleship litle more, so battleships are hmong the very most
far as principle goes, than an old-fash- ; difficult things that the steel caster has
ioned monitor—or imp}snetrable “whale g so far attempted.
back,” if vou like—with a few stories of magining our tw
superstructure added abovs it; and if our ; w?ll aaglppeai whern c:{ngfgte;z !si:e t:l;z
vessel really lived up to the naval con- white, wall-sided warships 445 feet long,
structor’s ideal, we might find her at the , proce’cding with a pile opfs foam at thei‘r
end of a hard engagement totally dis- / bh6ws at the rate of nineteen knots an .
mantled above the protective deck, with [/ hour at an expenditure of twenty tons
all her smaller guns disabled and their ¢ of coai and the conversion of 160 tons of"
gallant crews killed, with her deck house ’ water into steam. Below the gracefully 2
knocked into junk, and her funnel, masts, (7§ sheered main deck is visible a row of :
boat derricks, and all the rest of it over- - ? small guns, forming the ‘secondary
board, but with four 12-inch rifles still & battery.” At both Manila and Santiago _
swinging toward the enemy and below Ly it was observed that although big guns
decks a perfect set of boilers and en- ’ were of the greatest ultimate advan-
gi and a stil workable emergency e tage, most of the fight, when the dis-
steering gear. 5 tance allowed, went on, and with the
In the two Fore river battleships prog- ’ ‘ greatest execution, among the smaller
ress has been made to the point where one rapid-firing rifies, ‘'which may well ae- z
m begin to trace out the general plan ’ : . ; : c:ulnht for tl&e strength and importance %
w n the hold. We can follow the out- " MBI B DU A A ol oy A PP OE S Ce Ve eV tLtae et AV U VA adman oA R i :hlf:‘s.e tﬁ%%?_ear&ebag:{;esd::k;hﬁget‘t';‘;; —

lines of the six boiler-rocms—all separate
from one another to Insure greater safe-
ty; then, aft of these, the narrow space
which is.to be filled- with coal. to guard
agdinst explosion; and beyond this the
two larger spaces for the twin engines.

e , ; t\ A- e ~t.x'lvl)\.ltinﬂz' to a.r.vefya-onq. gsﬂe-llh “;
= : : 3 : 3

“THE FORERIVER SHIPHOUSE.
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THE PROTECTIVE DECK.
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main turrets, fore and aft, topped by
emaller ones. A pile of upperworks
intervenes between them, surmounted by
tivo stout military masts with fighting
tops and signal yards and three funnels
pouring out volumes of smoke—all ‘con-
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