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The Editor is always glad to receive for exam ination illustrated 
articles 011 subjects uf timely interest. If the phutographs are 
I')hUl1J, the articles .'ilwrt, al1ll the facts uuthenttc, the eontributions 
will receiYe speciul attention. Accepted articles will be paid [ur 
at regular space rates. 

NEEDLESS ANNOYANCES IN FERRYBOAT TRAVEL. 

Although the ferryboat system of New York city is 
probably the best in existence, it is marred by a few 
sprious drawbacks which the companies could easily 
remove if they set about to do so. In each case the 
trOl'ble, which amounts to a positive nuisance, results 
from the extensive use of the ferries which is made 
by horse·drawn vehicles. We refer, in the first place, 
to the preventable and extremely annoying delays 
which occur at periods of high tide, owing to thll 
inability of overloflded teams to mount the hingell 
Ll'idges connecting the shore with the ferryboats, ami 
in the second place to the intolerable odor which, in 
bot weather, pervades the wagon drives which extend 
through the central gangway of the boats. Primarily 
the delay which occurs when stalled teams are being 
coaxed up the incline is due to the fact that they 
are grossly overloaded; but since overloading unfortu· 
nately seems to be an evil that is going to stay with 
us, it is the duty of the ferryboat companies to provide 
some means by which a stalled dray or wagon can be 
aSEisted onto the boat. This might be done either 
by providing an extra hand-winch on the ferry pier 
and a snatch block on the ferryboat, so that a rope 
could be run to the boat and back to the wagon, and 
the team assisted up the ferry slip by the operators 
who warp the boats to the slip; or, a small steam 
winch (of a few horse power) might be placed at 
the front end of each engine house of the ferryboats 
for use in emergencies of the kind. 

The unsanitary condition of the carriage and wagon 
driveways is altogether inexcusable, since it is entirely 
owing to the fact that wooden floors are used where 
asphalt or some similar impervious material should 
be laid down. If an asphalt surface were provided 
and a length of hose connected up in each gangway, 
the surface could be kept perfectly sweet and clean, 
and a nuisance which at present calls loudly for the 
interference of the Board of Health would be at once 
abated. 

�-----. .... -<.�------

NEW METHOD OF ARMOR PLATE MAKING. 

A new process of super· carbonization, or "face
hardening" of armor plate has been developed by an 
officer in the American navy which promises to exert 
a greater influence upon the struggle for supremacy 
between guns and armor than was produced either by 
the American Harvey, or the German Krupp processes 
before it. The method of increasing the resistanr;e 
of homogeneous armor plate by hardening its face may 
be said to have originated in this country when 
Harvey introduced his process of increasing the hard
ness by causing the surface of the plate to take up an 
excess of carbon during treatment in the furnace. 
Armor with a hard face upon a tough back had, it is 
true, been already produced abroad, the compound 
armor, which so many of the old English battleships 
carry, being of this character. But compound armor 
had the serious defect that the hard face consisted of 
a separate plate of steel welded upon a backing of 
softer and tougher metal. The hard face was secured 
at the expense of homogeneity, and the serious nature 
of this defect was realized at the proving grounds 
when the surface flaked and broke away from the 
softer back, leaving the plate open to penetration b y  
shells of small caliber. The incontestable superiority 
of the Harvey armor led to its all but universal adop
tion throughout the world. Krupp eventually im
proved upon it, substituting gas treatment in place of 
the layer of carbonaceous material used in the Harvey 
method, and also improving the quality of the plate 
by very careful attention to the details of the furnace 
treatment. While the high quality of Krupp plate is 
unquestionable, its excellence is gained at enormous 
cost, as high as $550 per ton having been paid for thi3 
class of armor. 

Scientific America.n. 

The invention of Lieut. Cleland Davis, of the llU,Y, 
marks, both in effectiveness and in cost of manu
facture, a great advance upon the Krupp system. His 
method includes the substitution of eleC'trical ('urrents 
for the heat of the gas-fired furnace, and the direction 
of these currents against the face of the armor plate 
while it is in a heated condition by means of massive 
.carbon anodes, in form not unlike the carbons use,! 
in arc lights, but of vastly greater size. During his 
course of experiments, Lieut. Davis found that if a 
(;urrent of electricity were sent from a carbon into 
the surface of a plate, it carried with it a certain 
amount of the carbon and implanted it within the 
body of the metal. The depth of the hardening is 
determined by the period of time during which the 
current is applied, and it is claimed that not only is 
the surface thus treated hartler than that treated by 
the Krupp process, but the depth to which the harden
ing is carried is inereased. The eeonomy of the 
process may be judged from the statement that whPe 
the Krupp plate is kept in the soaking pits at a red 
heat for from fifteen to twenty days, the same amount 
of impregnation with carbon is obtained with the 
Davis process in five hours. 

The experimental plate was made at the works of 
the Bethlehem Steel Company. A moderate thiek· 
ness, five inches, was chosen, and the only complaint 
made against the quality of plate was that the hard· 
ening of the face was not uniform, a fault which is 
attributed by the inventors and makers entirely to 
the experimental nature of the electrical appliances 
employed and not to any inherent defect in the pro
cess. In the next plate that is fabricated, carbon 
rollers are to be substituted for the present anodes, 
and with these it is expected that a uniform depth 
and hardness of carbonizing will be secured. It is 
estimated by Lieut. Davis that as compared with 
Krupp plate of equal resistance, the new system will 
produce plates from 20 to 30 per cent lighter in weight. 
Further developments of this process will be watched 
with the greatest interest, and should it prove possible 
to secure these remarkable results on a commercial 
seale, the effect upon warship construction will be 
more radical than anything that has happened in the 
naval and coast defence world for many years. 

It is possible that in the new plate the navy has 
made answer to the new army high· explosive shell. 

• • • 

MID OCEAN WIRELESS TELEGRAPH STATION. 

A scheme is on foot in Liverpool which, it is 
claimed by the English shipping journals, will soon 
be in commercial operation for utilizing wireless 
telegraphy in a mid·ocean post office and signal sta· 
tion. It is the intention to permanently moor at a 
point 110 miles west of the Lizard a ship which will 
be equipped with a search·light and a complete set of 
Marconi apparatus. As the water at the point selected 
will involve the use of a mooring chain 400 or 500 feet 
in length, the weight of which would prevent the bows 
from riding buoyantly over the heavy seas, the vessel 
will be provided with a horse·pipe placed in the keel 
of the foremast. The search· light is to have a vertical 
beam for the purpose of illuminating the clouds and 
enabling the floating post office to be picked up at night 
from a distance of 60 miles or more. As the vessel 
will be hcated in the fair way of the English Chan· 
nel, it will be advantageously placed for the distribu· 
tion of orders sent from shore by the owners to ves· 
sels which are passing in or out of the Channel. Thus 
a ship coming in from the west or from the south 
could be directed as soon as it picked up the station, 
to proceed either to Liverpool, Bristol, or an English 
Channel port. By this means pilotage and port dues 
would be reduced, and, of course, there would be a con
siderable aaving of time. The vessel will serve as a 
floating station, which can be approached in any state 
of the weather, and picked up for wireless communica· 
tion. The value of this form of post office is expected 
to be very great. Moreover, lying at the function of the 
three great thoroughfares of British and continental 
marine traffic the station should prove particularly 
valuable in salvage work. The scheme on the face of 
it  appears to be thoroughly practicable, and if carried 
out it should prove to be of considerable service in 
the maritime world. 

--------- �.�.�,�.-------------

SOME FURTHER GUNNERY EXPERIMENTS WITH 

THE "BELLEISLE."* 

BY OUR ENGLISH CORRESPONDENT. 

The Naval Department of the British government 
has carried out further elaborate gunnery experiments 
with the obsolete battleship "Belleisle," to ascertain 
the relative penetrating power of modern projectiles 

* The following account of the "Belleis]e" trials makes no pretensions 
to give any detailed !!ccount of the destruction in the interior of the vessel, 
bnt is merely a description of tce purpose and scope of the trials, and the 
effect of the �un-fire as seen by onr correspondent from tbe outside of 
the cordon of vessels which was established hy the government around 
tbe •• Belleisle. It is impossible to seCure any detailed facts regarding the 
condition of the ship after the attack for the reason that the Navv Anthori· 
ties have taken elaborate precautions to prevent such fact<! becoming pub. 
lic. 
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discharged from heavy gUllS, and the reRisting poWEl' 
of mop.ern armor. This is the third test of a similaf 
character carried out by the British Admiralty during 
the past two years, and much valuable data, otherwise 
unobtainable, has been gathered. Naval experts and 
theorists have maintained that the armor generally 
employed for protecting battleships is proof against 
gun· fire as it will be delivered under battle conditions, 
hut these practical tests have conclusively proved 
that the balance of power is yet distinctly in favor of 
the gun. That is to say, the progressive development 
of the weapon in respect to velocity, weight, and 
explosive potency of the shell is superior to the pro· 
tective armor, and that the thickness of the latter, and 
its resisting qualities, have not developed commen
surately with the improvement of the former. Thf) 
effect has been of far· reaching importance to the Brit· 
ish authorities, since owing to the results obtained 
with the two previous experiments with the "Belle
isle," which were duly and fully related in the 
SClEXTH'IC A�[E1UCAN at the time, several important 
alterations have been made in connection with the 
armor helts and deck defences of the latest English 
war vessels. For instance, the second experiment 
nnexpe�tedly proved that the 4-inch armor was quite 
easily penetrated by 6·inch projectiles. This thick· 
ness of armor had been already fitted or ordered for 
several of the new cruisers. The authorities at once 
altered the protection for the new vessels to 6·inch 
armor. 

For this latest experiment the "Belleisle" was once 
more patched up, and placed in a condition similar to 
that which would exist in an actual naval engage· 
ment. An ammunition hoist replete with electrical 
fittings and trucks was placed in precisely the position 
relative to the armor which it would occupy in action. 
The hoist was erected in a battery behind compound 
armor. The object of this particular arrangement Waf] 
to enable the Admiralty to ascertain exactly what 
would ensue if a shell exploded in the vicinity of 
the ammunition hoist, and how far the machinery of 
the latter would be deranged by the force of the 
explosion. 

The test was also undertaken to illustrate one or 
two other important points in connection with naval 
gunnery, upon which there is considerable divergence 
of opinion, and also to determine whether certain 
innovations in connection with projectiles and charge" 
recently carried out in the navies of the various pow
ers are advantageous. For example, England still 
adheres to cordite as a propelling charge, while other 
powers employ nitro-cellulose powder. Also, the John· 
son cap is regarded dubiously by the British naval 
authorities. It has been contended that these two 
acquisitions have resulted in great efficiency anti 
superiority in certain navies. The United States 100· 
pound projectile, discharged with nitro-cellulose pow· 
lieI', gives a muzzle velocity of 3,000 feet to the missile, 
as compared with 2,400 to 2,600 feet obtained with a 
cordite charge, and the former shell with a Johnson 
cap will penetrate over 10 inches of armor, while its 
penetration is several inches less without this cap. 

Another important feature of the trial was to ascer
tain the efficiency of a new explosive, similar to 
maxi mite, which has been introduced into the British 
navy as a shell filler. 

The "Belleisle" was towed from Portsmouth and 
anchored off Bembridge as before. Two gunboats, 
OllE! carrying a 6·inch gun, and the other a 9.2·inch 
weapon, were selected for firing. The first gunboat 
stood off at 1,000 yards from the "Belleisle" and fired 
a shell from the 6-inch weapon, the precise point of 
attack on the t arget being the exposed starboard cen· 
tral battery. The shell crashed through the torpedo 
netting, and pierced the side of the "Belleisle" just 
above the water line. The armor belting at this 
spot was of compound type, in vogu Lwenty-five years 
ago. A moment after the shell disappeared through the 
side of the vessel there was a terrific explosion, ancl 
a huge column of black dust was hurled high into the 
air, proving that the shell had penetrated to the coal 
bunkers and had there exploded. 

Another shell was then discharged from the 6-inch 
gun. The point of attack this time was the conning 
tower. The shell struck with precision, as the white 
paint indicating the mark was completely blotched out. 
The next 100·pound shell was fired at the central bat· 
tery. A great column of dust was blown into the air, 
and fragments of steel and splinters of wood were 
thrown to a distance of 200 yards. 

The fourth 100·pound shell was fired at the conning 
tower, but it did not cause any serious damage so far 
as could be ascertained from an external examinaUon. 

The 9.2·inch gun was then brought into action, and a 
380·pound shell was fired at the hulk from the same 
range of 1,000 yards. The first shot was directed at the 
central battery. It tore a big hole in the compound 
armor, and exploded with such violence that the 
"Belle isle" listed heavily. 

A second 380-pound shell was then fired at the con
ning tower, with the result that the deck was torn up 
for several yards, and the bridge, situated just above 
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