
\u25a0 BOSTON. Jan. 17.
TWO first-class battleships for

Tthe
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 being 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

eJsewhere.
.The size and general outline of these

two heavyweights are only just beginning
to be apparent, however. As you come
within hearing distance of that dull, con-
tinuous roar of hammers, without which
no battleship can proceed, and stand
opposite the huge skeleton "ship house,"
with its electric cranes traveling back and
forth overhead like so many trolley cars
on an inverted four-tracked street, two
belligerent looking cast steel prows stick
out at you from a confused mass of
wooden staging—their- lower corners pro-
jected forward like the under jaw of a
bulldog. These are the "business ends" of
the two great steel hulls, which are
reckoned among the largest, and are, in-
deed, quite the widest, that have ever
been built for vessels of war, in this
country or any other. Each is exactly

alike to the last rivet; but neither details
nor shape nor size can be more than
guessed at on account of the mass of
props and platforms that surround and
hide them and the gangs of busy me-
chanics everywhere at work.

But by way of the inclined runway one
Is soon up on deck—or what appears to
be the deck at this stage of construction.
Here the whole ship, as far as she has
proceeded, lies in view beneath one. The
deck on which you stand, as it ap-
proaches the vessel's sides and ends,
elopes downward, giving the two ships

the appearance of Noah's ark, or of
numerous twin turtles with their legs

drawn safely in under their shells. This
is as little as possible what the vessels
will finally resemble, for although it looks

like a long way down into the cavernous
hold, much more hull remains to be added
above and we are still only a few feet
above what will ultimately be the water
line.

The advantage of being on hand so
early, however, is that certain very es-
sential features of modern battleship
Imilding are plainly evident which will
later on be built over and hidden from
v4ew. The heavily armed battleship, like
these two monster turtles, is in a class
by herself and fights by her own par-
ticular methods. She makes no boast of
fleetness of foot, hko the slender "de-
stroyer," or of combined pugnacity and
long-distance endurance, like the pro-
tected cruiser, or even of sheer defensive
strength like the monitors. She expects,

er—unlike the proverbial policeman

- always tc be at the right place at the
right time, .always to take up the most
dangerous position she can find in the
line of battle, and everlastingly to sticK
there to the despite and destruction of
her enemies.

The battleship, therefore, is built to
take many hard blows-, as well as to give
them, though knowing all the time that
these hard blows, coining from modern
twelve-inch rifles, will probably shatter
the heaviest armor she can float under.
But there are certain vital organs with-
in "her^-above all her engines and boilers—
that must be made absolutely 'safe
against shots, and the only way to make
them so,. since impenetrable armor, has
not yet been invented, is to add one safe-
guard to another until chance of Injury is
practically eliminated. So, if you will
clamber down the slope of the "protective
deck" on which you have been standing,
and look over the side, you will see be-
low you a jog or shelf running along tho
vessel's side, above which she is narrower
than she is below. Upon this is to go the
eleven-inch nickel steel armor plating,
extending a few feet above and below the
water line and going nearly all around
the vessel from end to end like a stout
belt around a man's body. This is to tako
care oil 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
of the ship's bunker capacity, to a hori-
zontal thickness of nearly ten feet. This
is 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 not 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
coal bunkers- which will be filled with
compressed cornstalk pith, called cellu-
lose, which swells up as soon as it is wet
and closes the shot hole in the plates.
And, even suppose the enemy succeeds in
pending a shot through armor and coal
both, then when its steel head finally
reaches the slanting "turtle back" be-
neath our feet it is deflected up through
the vessel's upper works and, if it still
has the force to carry it, out into the air,
precisely as a skipping stone will glance
upward from the surface of a pond.

As for any destruction which may take
place above the armor belt and the pro-
tective deck, there are here but two
points which, at the last resort, are
really indispensable—the two turrets, that
la,which carry the 12-inch rifles. And these,
from their combination of rounded shape
and extra heavy armor, are supposed to
be invulnerable. After all, then, we have
in the modern battleship litle more, so
far as principle goes, than an old-fash-
ioned monitor—or impenetrable "whale
back." if you like—with a few stories of
superstructure added abov*. it; and if our
vessel really lived up to the naval con-
structor's ideal, we might find her at the
end of a hard engagement totally dis-
mantled above the protective deck, with
all her smaller guns disabled and their
gallant crews killed, with her deck house
knocked into junk, and her funnel, masts,
boat derricks, and all the rest of it over- -
board, but with four 12-inch rifles still
swinging toward the enemy and below
decks a perfect set of boilers and en-
gines and a stiH workable emergency
steering gear.

In the two Fore river battleships prog-
ress has been made to the point where one
may begin to trace out the general plan
within the hold. We can follow the out-
lines of the six boiler-rooms—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
against explosion; and beyond this the
two larger spaces for the twin engines.
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«rl9 \u2666eh thlplaces where the stern posts :
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be fltted ln- One notes, too,- thestouter ribs and rigid : reinforcements r
under engine beds and boilers, the great- \er depth of keel ; at certain points, and :
tne firm braces at the : points 'where any
unusual strain may be expected to come.

*
«ut in order to appreciate the reasonsror this tremendous strengthening Inspecial, places one Has to think of the,battleship not Saa ;.; on the stocks but In

action. In the first place, the hull of sucha. craft, according to the recent calcula-
tions of a Japanese naval 7 officer, com- :
prises only about 38 per \u25a0 cent. - of her 3total 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 1 nor can itbe got rid of while the vessel is in -dry:
dock. Then, again, as soon as the of-.
ficer in command orders her "full speed
ahead" the engines in the narrow space \allowed them must begin to put forth theenergy of about 20,000 horses on the run
pounding on the shaft bearings and from
them on the very keel itself, with a pres-
sure of about sixty tons, or say six timesthe weight of an ordinary trolley car. -The pressure on the thrust bearings as
well as on the foundations which receive
the push of the propellers in their strug-
gle to drive the ship ahead, is collectivelyover 100 tons. Seven heavyweight freight
engines coupled one" ahead of the other
could; hardly exert the same force. So.too, .whenever \u25a0 the commander wants to %turn _

quickly and :'_,orders'. the helm %put
hard over, the stern posts and adjacent
framings; must stand the strain- of pull-
Ing 230 square r feet of rudder surface-much more than the area of a big barndoor—sideways through" the water atthe rate of 20 miles an hour. Every timeone of the twelve-inch rifles is fired the '
result- is much the same so far as
stresses and strains on the mountings are :
concerned as if a healthy passenger loco-
motive running at ten miles an hour were
to find the gun sitting inopportunely on
the track and engaged it in end-on colli-
sion, while as to the strains resulting
from actually ramming an enemy in bat-
tle, ; nobody has more than vaguely
guessed at what they may amount to.

Notwithstanding the .i-ct that every
point'_ of construction seems to be pro-
ceeding with the greatest rapidity—as
well as., the utmost ) accompaniment of
noise—the visitor might % come to Fore
river after a months absence and noticeno extraordinary change. A battleship
Is inevitably a creature of very slowgrowth. Take, for Instance, the mat-
ter of shaping and attaching one of thetrough-shaped plates under the keel.Wooden "templates/, or patterns, mustfirst be made to cut it out by. Thenupon an iron floor, . Iron clamps and
gauges must be painstakingly arranged
on which to shape it. It must spend along time iin the fierce heat of a pe-
troleum furnace, growing red and limp,before the . actual shaping can be begun.
Half a dozen men, J when it finallyemerges, must attack "it"with hammersand bending levers" and , even then re-turn -it,- several times over, for furtherheatings. By the. time it is ready the
best part of a day Is gone. Another day -will be spent in planing the edges
smooth and marking and drilling the
rivet holes: - When :. at last it is sent -swinging, off through the air on the end
of a crane hoist; a tftird day goes in "i
placing it,, "reaming" the holes out fairand driving the rivets. A single rib, with 'its queerly shaped web,v its flanges to be -heate.d and .be rut and the.scores of rivets -i
needed .t^drive,aj.,d^»n. into a- : solid '?. '
piece with the whole ship, Is nearly as lgreat a problem; and vessels like the New !Jersey and Rhode Island require scores i
of ribs and thousands of plates, many of i
the latter as complicated as the keel iplates. •\u25a0 \u25a0- -.::\u25a0,: .;> -._

(

Meanwhile, of course, many things are |

going- on apart from the vessels them-
selves. At present the engines that arc
to propel them are well under way. Here
is a pyramid of cylinders already cast andwaiting to be finished; there a stalwart
connecting rod or length of shafting re-
volving slowly in a huge lathe which {s
driven mysteriously by electricity with no
sign of pulleys or belts. Then there are
the great cast steel stern posts being
made ready to go In place—so large you
can almost walk under them as they
stand in the shop without hitting your
head. Last and" most interesting of all is
the giant steam hammer—one of the larg-
est in the world—which is forging out the
steel engine stanchions from bars as big
as the body of a horse with the custom-
ary accompaniment of hot sparks as it
falls ponderously In response to the fore-
man's sing-song cry of "Blow!—Blow!
Light Blow!"

All these points of battleship building
are the more Interesting, of course, be-
cause of the tremendous importance of
the result. There is little satisfaction,
either, in building a battleship unless she
is to be a better ship and a more power-
ful fighter than all those that have gone
before her. Consequently battleship de-
signers must be engineering pioneers
hunting for new facts and new ideas, and
employing new methods and materials to
accomplish results beyond what have-al-
ready, been achieved. Consequently, also,
battleship builders must be - mechanical
pioneers to carry out the designer s Ideas.
So here we are face to face -with one of
the world's biggest steam hammers actu-
ally at work; and down In the yards we
saw rivets driven by compressed air in
cramped spaces where it would be im-
possible to swing a hammer to drive them

WORKING ON TUG
CYLINDER.
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In the old-fashioned way; and we may
watch dozens of things like hoisting and
lathe-running and drillingand transporta-
tion being done here by electricity which, ,

\u25a0;'] along the old ,lines, would have been car-
ried out in slower and more expensive

' ways; while in the huge stern posts we
have seen the very latest thing In cast
steel, for casting In steel is not only

.a new art not yet reduced to a science ~
but stern posts and rudder frames for

\u0084 battleships are "among the , very most
difficult things that the steel caster has

\u25a0 so far attempted. -:,r-*,-_>'/] '
Imagining our two fighters as they

,\u25a0 will appear when complete, we see two
white, wall-sided. warships 445 feet \u25a0 long, \u25a0

proceeding with:a pile of foam at their
b<sws at the

_
rate \u25a0of nineteen knots un

hour at an expenditure of twenty tons
\u25a0 of coal and the conversion of 160 tons of•

water into steam. Below the gracefully
cheered main deck is visible a row of

3 small" guns,. forming " the "secondary
-'* battery." At both Manila and Santiago
it was observed that although big guns.'

'"were of the 'greatest ultimate ; advan- *

tage, most of i the ' fight, when the ; dis- .
T.tance allowed,' went \on, and with the If
'_ greatest - execution, among the smaller
;, rapid-firing ;rifles, which may well ac-
| count, for ,the. strength ~; and importance ;

of the secondary batteries of these twin
g ships. Above the , main - decks rise "the •.; main ". turrets, fore and aft, topped \by"

smaller; ones. ; A pile of upperworka
• intervenes between them, surmounted iby i

ttvo stout imilitary masts with:J fighting
\u25a0'_ tops i and .' signal • yardsi and r three funnels :|

pouring out volumes of - smoke—all con- '•tributing . to •a? very solid,- castle-lika I
•fleet. --. . . _ I
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