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THE LATEST BATTLESHIPS FOR THE UNITED
STATES NAVY,

The latest report furnished to Chief Constructor Hich-
born, showing the progress wheh is being made in the
construction of the five battleships which are building in
private yards for
the United States
navy, shows that
the ‘‘Kearsarge”
and ‘‘ Kentucky”
are morethan half
completed, and
that from 32 to 39
per cent of the
work has been ac-
complished on the
‘*Alabama,” *‘I1li-
nois " and ** Wis-
consin.”

These five ves-
sels, all of which
will be first-class,
seagoing  battle-
ships, belong to
two diflerent
types, the first of
which, authorized
in the year 1893,
includes two twin
ships, the “Kear-
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of the 13-inch guns untenable.
‘“ interference,” as it is called, the double-deck
turrets shown in the engraving were adopted. They
constitute the most striking feature in these ships;
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ing-hoods of the 13-inch gun turret below it, and no
serious effects will probably be felt by the man sta-
tioned within them. It will be noticed, moreover, that
the ** Kentucky ” will be able to bring the same number

nothing like it has ever been attempted before and | of 8-inch gunsto bear in any direction as the ‘“ Indiana,”
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PLAN OF THE UNITED STATES BATTLESHIP
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*"KENTUCKY."

that is, two ahead
or astern, and
four on either
beam; in faet,
owing to the ina-
bility of the &-
inch guns of the
‘Indiana,” to be
fired dead ahead
or dead astern,
the four 8-inch
guuns of the ** Ken-
tucky” may be
said to be more
efficient than the
eight similar guns
on the “‘Indiana.”
The great weight
of two turrets and
four guns with
their ammunition
is thus saved and

can be put to
other uses.
We have said

sarce” and the
‘*Kentueky,"”
which are build-

ing at Newport
News:; the other
type, authorized
in the following
year, consists of
the ‘* Alabama,”
building at the
Cramps’ yard, the
*Illinois,” at New-
port News, and
the ‘¢ Wisconsin,”
which is being

that it is not
likely that any
more double-deck

constructed at the
Union Iron
Works, San Fran-
ciseo.

On our front .
page will be found excellent engravings of two of
these ships, representing the two designs, from
which it will be seen that they differ considerably
from each other and from the class of ships which
preceded them, represented by the ‘- Indiana,” ‘* Mas-
sachusetts ” and ‘' Oregon.” They represent the ad-
vance which has taken place in battleship design since
the year 1890, when the *Indiana ” class was author-
ized, and in the ** Alabama™ we have embodied those
features of high freeboard, widely separated main bat-
tery and broadside secondary battery of rapid fire
guns which are likely to remain permanent in the na-
vies of the world.

The leading features of the two ships are as follows :

« Kentucky." *Alabama.”

‘Waterline length. ........... 368 ft. 368 ft.
Beam ... ........ L T2 A% 0. 72 24 in.
Draunght .. ... L2360 23 6
Freeboard forward . L1403 - 20

“ aft......... Lo 133 13¢ 3 =
Displacement .. ... . .......11.525 tons 11,520 tons
SPeCtl.euieieniaa e v i6 knots 16 knots
Coal supply ... ..covuvnnn. 413 tons 800 tons
IIOtRe POWET .0 vuuvanenn. .. . 10,000 10,000
Armor, nickel steel.
Waterline belt, .. ... 1614 in. 1634 in.
Sidle armor ahove belt. 6 514 <
Turret armor ... .. 17and 15 17 and 15 *
Barbette armor.... .. 15 ¥ 15 ¢ 10
Conning tower SO o o 10 - 10
Protective deck. ... covuen.... Wg 410 4+
Armament:

Main battery. .. ...... .... 413.in. guue
Submain battery........ . . 4 8.in. guns
Sccondary battery ... 14 5-in. R. F. guns 14 6 in. R. ¥\ guns.
206-p'nd’r R. F. guns I‘T{i-p‘n‘d‘r R.F. guns
5 . e v

413 in guns.

It it is compared with the ** Indiana,” it will be evi-
dentthatthe greatest
change in the * Ken-
tucky” isin the novel
method adopted for
carrying the 8inch
cuns. In the **Indi-
ana”there were cicht
of these disposed in
four turrets, at the
four corners of the
central armored bat-
tery. By this arrange
ment it was hoped to
be able to train four
guns on either beam
or directly ahead. In
the gunnery trials,
however, it was
found that if these
guns were fired di-
rect ahead or astern,
their blast rendered
t h e sighting-hoods

ELLIPTICAL TURRET OF THE UNITED STATES BATTLESHIP

DECK PLAN AND SIDE ELEVATION OF THE UNITED STATES BATTLESHIP “ ALABAMA.'

it is not likely that it ever will be again. As far
as the danger "of interference is concerned, the
device is likely to prove a success. The muzzles

of the 8-inch guns project well beyond the sight-

PLAN AND VERTICAL SECTION THROUGH
ELLIPTICAL TURRET.
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“ALABAMA,’

turrets will be
built. The reason
for this is the ob-
jeetion which
naval designers
feel to putting
‘*too many eggs
into one basket.”
It is an accepted
axiom in warship
design that the
various gun sta-
tions of a ship
should beas wide-:
ly separated as
possible, with a
view to localiz-
ing the damage inflicted by a suceassful shot.

If the lower half of a double-deck turret should be
crippled, the upper turret would also be placed hors de
combat, and a light shell which was incapable of pene-
trating the 15-inch armor of the lower turret might pass
through the 9-inch armor of the upper turret and
wreck the turning gear below, thereby disabling the
four guns. There is a further objection urged by the
gunners in the fact that the two sets of guns must
be trained together, whereas it might frequently be
desirable in the course of a fight to train the 13-inch
guns upon one part of the enemy and the lighter guns
upon some other part. The whole question, however,
was well thrashed out by the experts at the time the
ships were designed, and it was considered that the
economy in weight and machinery more than offset
the objections which were raised against the system.

Next to the turrets the most novel feature in these
ships is the powerful broadside battery of fourteen
5-ineh rapid-fire guns which it has been possible to sub-
stitute for the four 8-inch guns and turrets and the
four slow-firing G-inch guns of the **Indiana.™ This
battery is shown in the engravings ranged within a cen-
tral battery on the main deck between the two turrets.
There are seven guns on each broadside, each gun fir-
ing through an arc of 90 degrees. Though the shell for
the 5-inch gun weighs only 50 pounds as against 250
pounds for the shell of the 8-inch guu, so great is the
rapidity of fire from the former gun, that three times
the weight of metal will be thrown in a given time from
the rapid-fire bat-
tery. The gunners
will be protected by
¢ inches of harveyiz-
ed steel.

On the deck above
will be another bat-
tery of twelve 6-
pounder guns, and
eight others will be
located forward and
aft on the berth decl.
It will be the work
of these guns to re-
pel the attack of the
torpedo boats. A
number of l-pound-
ers and (Gatlings will
be carriedin the tops
of the military masts
for the purpose of
sweeping the decks
and other exposed



Capyright. 188, hy Munn & Co.]

A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY. AND MANUFACTURES.

Vol. Lxx"lll.-—No._ﬁ.l NE\V Y'.I:K, J;\NITAI{\' 29’ 1898 $3-0(‘)VE:KL\""EA“.

EsTABLISHED 1845,

- — ——— - e ——————— —— — — = — — ______’

9‘ } i

W

BATTLESHIP “ALABAMA "—DISPLACEMENT 11,520 TONS, SPEED 16 KNOTS. AUTHORIZED IN 1896
THE LATEST BATTLESHIPS FOR THE UNITED STATES NAVY.—[See page 69.]

© 1898 SCIENTIFIC AMERICAN, INC.



70

[January 29, 1898.

Scientific dmerican,

portions of an enemy. The ship will also carry five
discharges for the \Vhitehead torpedo. Thefull comn-
plement will consist of 40 officers and 480 men.

Turning now to the ‘* Alabama,” we notice a further
departure from the ‘‘Indiana” and a further develop-
ment along the lines followed in the ‘* Kentucky.” The
8-inch gun has disappeared altogether, and the weight
and power of the secondary battery has been greatly
increased. Moreover. the seagoing qualities as com-
pared with the former ships have been improved by
adding another deck for the first three-quarters of the
ship’s length, thereby increasing the freeboard from 13
feet in the ‘" Kentucky " to 20 feet in the ‘‘ Alabama.”
The main battery is the same and consists of four 13-
inch guns, which fire an 1,100-pound shell witha muzzle
energy of 33,627 foot-tons, equal to the perforation of
3414 inches of wrought iron. The forward pair are car-
ried above the upper deck at an elevation of 2614 feet
above the water line. At this great height they could
be fought in any weather, even when going head on to
a heavy sea, which is probably more than can be said
for the forward guns of ships with a freeboard some
seven or eight feet lower.

The upper deck extends as far as the after end of the
central battery. The after turret is carried above the
main deck, or some 7 or 8 feet lower than the forward
turret, thereby increasing the stability of the ship.
The turrets are of what is known as the elliptical type.
They are oval in plan, with the front plates slightly in-
clined and therear plates vertical. This form is adopt-
ed as being lighter and giving more room for the hand-
ling of the guns and their loading appliances. In the
old form of circular turret. there was more room than
was necessary at the sides and too little at the rear of
the guns. The diameter of the stationary Larbette is
made somewhat larger than the shorter axis of the
turret, and the center of gravity of the revolving parts
1s in the axis of rotation ; so that the turret, in spite of
its considerable overhang at the rear, is balanced angd
can be turned by its engine without serious retarda-
tion, even when the ship has a heavy list. Of the three
sighting hoods, the center one is for the man who turus
the turret, whose sole work it is to keep the guns always
upon the target, as far as their lateral direction is cou-
cerned. The hoods on each side are oceupied by the
** gun pointers,” who give the gun the proper elevation
or depression.

The removal of the S-inch guns and turrets has ena-
bled the strength of the secondary battery to be enor-
mously increased, the fourteen 5-inch gunsof the ** Ken-
tuchy " giving place to a battery of four'teen 6-inch gans
in the ‘“ Alabama.” These fire a 100-pound shell, as
against the 350-pound shell used by the smaller gun, and
theirrapidity of fire isonly slightly less. Each of these
guns will have a nizzle energy of 3,204 tons and will
be capable of penetrating 156 inches of iron. In addi-
tion to its greater weight, the battery will be superior
to that of the ** Kentucky,” because its guns are more
widely separated and the protection afforded to the
gunners is more complete. Eight of the guns will be
inclosed within a central battery on the main deck,
whose protection will consist of a continuous wair of
514 inches of steel. Forward in the bows on the same
deck will be two more 6-inch guns, similarly protected,
and four other 6-inch guns, two on each side, will
be mounted on the upper deck above this case-
ment. They will also be protected with 6 inches of
steel, and they will be capable of firing dead ahead and
dead astern as well as on the broadside. The com-
bined energy of the 6-inch battery alone will amount
to about 225,000 foot-tons per minute—sufficient, when
imparted to bursting shells, totearthe unprotected and
lightly protected parts of an enemy’s ship to pieces,
and quickly turn the gun positions into a mere sham-
bles. To theseisadded a battery of seventeen 6-pound-
ers and six 1-pounders. There are also four broadside
torpedo tubes protected with 6 inches of steel armor.

A feature which is a novelty in our navy, though it
has been used in many of the later ships abroad, is the
placing of the smokestacks abreast of each other in-
stead of on the axis of the ship.

In concluding our notice of these fine ships, it should
be pointed out that they maintain the reputation of
our naval constructors at the high level at which it was
placed by the appearance of the plans of the ‘* Indiana”
type some eight vears ago. Like them, they carry
heavier armor and heavier guns for a given displace-
ment and speed than any ships in the world.

This is best shown by a comparison with the “ Ma-
jestic” of the British navy. The * Majestic” has a
displacement, loaded, of about 15,000 tons to about
11,500 tons for the * Alabama.” 1In spite of this dis-
parity, the * Alabama™ carries tour 13-inch guns, as
against four 12-inch for the * Majestic ;” she has four-
teen 6-inch rapid-fire guns, as against twelve ; she is
protected with 1614 inches of side armor, as against 15
inches (9 inches s:de armor, 4 inches on slopes of deck);
she has 17-inch turret armor, as against 6-inch, and her
speed is only 14 knots less. To this is to be added the
fact that, being a smaller ship, she presents a smaller
target to the enemy, and that, drawing 4 feet less
water, she can navigate harbors and rivers and canals
into which her bulky antagonist dare not enter. Noth-

ing could bear such eloquent testimony to the ex-
cellence of the ships turned out by Chief Constructor
Hichborn as is given by the above comparison.

et ———

Electric Locomotives for London,

The General Electric Company, of Schenectady, N.
Y., has just received an order for thirty-two electric
locomotives for the Central London Underground Rail-
way. When this company, some time ago, received
the order for the electric apparatus for the road it was
generally understood that the locomotives would be
built in England, so that this order was somewhat of a
surprise. The locomotives will weigh forty-five tons
and will have a eapacity of 800 horse power ; they will
be able to draw a train of five cars, weighing 150 tons,
fifteen miles per hour. The same company is also pre-
paring plans for the largest railway generator in the
world. It will be of 4,000 horse power and will weigh
87 tons. 1t is to be built for the Louisville Street Rail-
road Company.

NEW SCIENTIFIC AMERICAN OFFICES IN
WASHINGTON, D. C.

We take pleasure in preseuting to our friends and
readers an illustration of onr new office building in
Washington, D. C.

We have just transferred our effects from the Pacific
Building, where they have been for so many years, to
this new building directly opposite, which has been
especially fitted np for our own use.  I'his building has
been provided with every mwoderu iinprovement and is

NEW SCIENTIFIC AMERICAN BUILDING
WASHINGTON.

IN

in all respects equipped for the needs of our extensive
bLusiness. Any of our friends who may be visiting
Washington will be aceorded a cordial welcome by our
manager.

The new building is located at 625 F Street, andisonly
a few steps from the Patent Office. e have had cur
own office in Washington for nearly half a century, but
this is the first time we have had quarters that were ex -
clusively our own, and we feel sure that our readers
will sympathize with any feeling of pride which we
may have in owning such a commodious and attractive
building.

We take the liberty of making this brief statement,
which must take the place of any formal housewarm-
ing.

‘The Current Supplement.

The SCIENTIFIC AMERICAN SUPPLEMENT for the
present week, Number 1152, contains an interesting bio-
graphical sketch with portrait of Theodor Mommsen,
the historian. ** Auxiliary Engices and Transmission of
Power on Naval Vessels” is a timely article by Mr.
G. W. Dickie. ‘*The Story of the Yukon,” by Mr.
Williain Ogilvie, F.R.G.S., occupies four pages and is
one of the most reliable and entertaining studies of the
Klondike region which has been published. 1t is a
mine of valuable information and is well illustrated.
Excellent articles on the progress of chemistry, bacteri-
ology, and electricity in 1897 give a timely résmné of
progress during the past year.

—.—— -

ProF. HANSEN, of Dakota, has about concluded his
mission to Turkestan forr the purpose of securing the
seeds and plants best calculated to reclain sandy
wastes. ke han secured a good callaction.
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Miscellaneous Notes and Recelpts,

Acid-resisting Aluminum.— While aluminum is known
to be easily attacked by alkalies, even strong acids do
not injure it in the least. It behaves alinost as in-
differently as platinum. Aluminum may be left to
the strongest nitric acid for days without any effect
being visible. This property makes aluminum very
valuable for certain purposes. The writer uses alumi-
num hooks to take out photographic plates from the
acid trays. No other material is capable of withstand-
ing the action of the rather strong nitric acid used for
acidifying the plates, for any length of time; even
hard rubber hooks were corroded in a comparatively
short time. The aluminuin hooks were found to be in-
valuable and have theadvantage of infrangibility over
glass hooks. For acid funnels aluminum may also be
employed to advantage.—Technische Mittheilungen.

Making Plaster Casts of Carved Articles.—If the ob-
jects are cut conically, they are simply pressed into a
lump of soft clay ; then paint the mould thus produced
with linseed oil, and pour in the plaster of Paris. For
complicated objects such as animal heads, deepened
reliefs ete., glue moulds are employed. Prepare a box
just large enough to receive the model. Boil good
joiner’s glue in sufficient quantity, and after the model
(which has been thoroughly coated with shellac, and
after this is dry with linseed oil) has been laid in the
box, pour the liquid glue into the box. After a few
hours the glue is sufficiently dryv so that the model can
be taken out. Now coat the glue mould all over with
linseed oil and pour in the gypsum. In this manner
very good impressions are obtained at a comparatively
slight expeuse. The moulding glue can be used over
again at any time.

Waterproof Blacking.—Melt 18 parts beeswax with 1
part borax and stir until a sort of jelly has formed. In
another vessel melt 6 parts spermaceti, add 5 parts
asphalt varnish which was previously mixed with 66
parts oil of turpentine, stir theinixture thoroughly and
finally add the mass to the wax. For color add 5 parts
vine black and 2 parts Berlin blue previously ground
in a little of the masg. Lastly perfume the grease with
1 part of nitrobenzole and fill in boxes. A little of this
blacking is sufficient for use; rub it out with a rag and
then brush. A weekly application is sufficient.

Underlays for Linoleum.—The question whether on
cement floors a cement or gypsum plaster would be pre-
ferable as an underlay for linoleum was answered as
follows in the Nordd. Bangew. Ztg.:

It is not advisable to provide cement concrete floors
with cement plastering, because the latter allows the
moisture that is still contained in the cement to pass
through, which remains between the solid floor and the
linoleum and cannot escape, as thelinoleum is air and
water proof. The solid cement floors generally contain
still more or less moisture when the linoleun is to be
laid, as it is a faect that cement attracts moisture
in damp weather and gives it off when the air is dry.
Furthermore, cement is a cold underlay. The disad-
vantages of linoleum lying on a damp underlay are
not slight. Mould ensues, which causes unpleasant
odors and gradually has a destructive effect on the lino-
leums, although the back is waterproof. These difficul-
ties are obviated if a plastering of gypsuin is used
instead of the cement. The gypsum attracts the
moisture contained in the concrete without giving it
off again, and furnishes a beautiful. smooth, dry and
warm flooring. In order to obtain a good gypsum
wash floor, the concrete floors are only leveled, with-
out being smoothed. If all the work in the different
rooms is finished, so that only the laying of the lino-
leum remains, the concrete floors are made even with
athin layer of gypsum : then they are dried sufficiently
and finally covered with linoleum. A padding of paste-
board is now frequently employed. The same serves
for the purpose of dampening the sound and for
warmth, as well as for a protection against a weariug
off of the pattern. But in no case is it advisable to
use this padding on cement plaster floors. One should
be sure, before laying the linoleum, that the pasteboard
is completely dry. Besides, the edges of the linoleum
must it together so exactly that scouring water cannot
get through. The same possibility must be excluded
along the skirting boards, as other disadvantages may
ensue. It is furthermore advisable to provide the
skirting boards with a groove or to fix them the thick-
ness of the linoleum higher on the wall, whereby the
laying of the linoleum is facilitated. It is also well to
wipe the linoleum afterit is laid, but before use, once
ortwice a week with clear cold water. During or after
the wiping the windows should be opened. It cannot
be recommended to rub the linoleum with oill. The
oil applied to the surface would combine with the dirt
and soon give a black, dirty surface to the covering.
Waxing is also valueless. It 18 absolutely disadvant-
ageous to paste the linoleum down entirely,as it is better
in every way if it lies loose ; the paste is saved and any
small repairs that may arise will not necessitate the
destruction of the whole covering. Asregards the con-
servation of linoleum when stored, it must be observed
that the dirt must be first removed before the linoleum
isrubbed with oil and the latter must be spread apart
well.
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