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The Explosive Engine

No one+factor in the soluti the
problem of aerlal navigation e

so important as the introduction of the

explosive engine, which is $0 becom-
ing a very important considg n
the designing of the warshi;
ture It is understood. « 8¢
at the aeroplane is heavier the
X and can nct be left to the of
he wind as the balloon and th
ing vessel It must plow its
through propelled by its nw}l
pPoOw Yet motor must not add
S0 N weight to the machine as to
destroy its buoyancy. A light, power-
ful motor is a necessity for ac rial
navigation, and the efficiency of the

aeroplane wiil be increased in propor-
tion as the weight is lessered. The
explosive Pnglne.!s a great step toward
the highest efficiency in this direction.

A similar problem has been met in
steamship construction. Formerly the
welght of the machinery of u vessel
was much greater in proportion to the
displacement than it is now; otherwise
it would be impossible to procure the
high rate of speed of our transoceanic
liners without sacrificing toeo much of
their carrying capacity. %o in the fiy-
ing machine the evolution of the ongi;u-

presages our success in mechanical
fight.
In 1864 Sir Hiram Maxim flew an

aeroplane weighing five tons a distance
of 400 yards. His engine was driven by
steam generated by naphtha and had a
weight equivalent to 10 pounds per
horsepower. The aeroplane of Santos-
Duymont with which he is making suec-
cessful flights today is motored by ex-
plosive engines weighing only two
pounds per horsepower. It is asserted
that airship machinery weighing but
little over one pound per horsepower is
possible of construction. So it will be
seen in a few years machinery has been
reduced to one-tenth its former weight
by the development of the hydrocarbon
engine.

The greatest obstacle to be overcome

-

in mechanical flight is the dimculty orf
providing suitable launclling ways to
give the airship initidl movement.
Langley's airship, as we all recognize,
was built on the right principles—and
his model, in fact, did fly—but it was
ruined by a defect in the launching
ways. At present mechanical flight is
possible only when a movement through
the air can be obtained of about a min-
imum of 17 miles an hour, depending
upon the area of the lifting surface of
the machine. This speed can be had on
almost any ship at any time. If her en-
gines will not drive the vessel at that
rate it is only necessary to steam-—or,
better, motor—her head into the wind,
when a relative speed through the air
will be gained equal to her advance
plus the weight of the wind. Thus by
a simple movement of the helm a ship

can be made the launching platform of
an aeroplane. ;
The obstacles of propelling an aero-
plane and launching it having been
met by the explosive engine and con-
ditions on shipboard, it is essential
&u provisions be made for keeping
e frail machine in good condition.
The machine shop aboard every man
of war is ajready as well equipped as
shops on land and would be a
m class aeroplane hospital, while
the machinists of the crew and the
engineers among the officers would
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unsurpassed corps of

constitute an
surgeons.
And now for the man to operate the
airship. The mechanical advantages of
the naval vessel are well supplemented

by the training of its men. Aero-
nautics might well be a study of the
seaman, because it is so closely al-
lied to his speclal calling and re-
quires development in the air along
the lines on which he has conquaped
the water. The winning of the intee-
national trophy in 1906 by Lieitenant

Lahm and Major Hersey in the balloon

BIRD OF PREY”

WAR SHIP AN IDEAL LAUNCH-

races at Paris was largely a “sailor's
trick.” I refer to thelr taking advan-
tage of the laws of storm, a factor
which enters inte every ocean race.
4imost any day that presages a com-
Ing storm you may see hundreds of
vessels at anchor in Hampton roads
walting for the clouds to disperse and
until the southwest gquadrant and the

storm overlie the Atlantic coast, when,
taking advantage of the gyclonie char-
acter of the wind, they spread their
sails and put to sea with the assur-
ance of a quick and safe trip to their
destinations in the south,

This is practically what was done
by Lahm and Hersey when they put
their airship in the quadrant of south-
erly winds, low down in the atmos-
pheric sea, instead of seeking the
higher altitudes taken by their com-
petitors. By doing this they were

‘carried from Paris to England and

reached the “farthest north,” winning
the cup by a margin of 37 miles. This
was old time na n, and the re-
sult showed that it fitted the condi-
tions exactly.

Reference has been made to the kind
of airship best adapted to the navy,

PLATFORM AND THE SAIL-
OR PECULIARLY FITTED
QR AERONAUTICS

of the cenditions aboard ship vthat
make the use of the aeroplane practi
ble and of the peculiar fitness ok
seamen f r s, leaving for last
gration—
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sculate

upon
varfare con-

ideally sue-

pon of attack

could rise to the

hie feet would be out
of ze of the guns of an enemy's
fidet. as large gu on shipbeoard can-
not be trained to rd the sky at any
great angle wit} t ti recoil from"
the di rarge doing inealculable dam-

age to the vessel, and the lightey guns
have not sufficient range to reach such
an object. Such an airship, then, could
drop explosives inte the fleet of an
enemy and do great harm without so
much as exposing itself to danger.
The value of the airship in detecting

submarine danger is not a matter of
speculation. In fact, it would seem
to afford a very real p »ction against
submarine vessels and hoth ationary
and floating mines. It is a well known
fact that, to a limite altitude, the
higher an observer i d above the
surface the more lear wand to the
greater depth cam he s« into the
water. The seaman from time imme-
morial has used the n 1d of the
ship as & lookout static n which
to pilot the vessel t! intricate
coral channels, ad it as been the

of the sailor in the viecinity
of the Bermudas and the famous sea
gardens of Nassau to view from that
height the .wonders of the deep

An instanece of the facility with which
submerged objects can be seen from
the helght attained by an airship waa
given by Captain T. T. I lace, wheoe
at the time of irthquake at
Jamaica took an airship to that vicinity
for the purpose of studying the effects
of the earthquake upon the bottom of
the sea. He found that the whole bed
of\the ocean for a considerable distance
from the island was perfectly visible to
him and in deep water comparatively
small objects were plainly seen. It i
believed that had such an appliance ae
an alrship been available at the time
of the sinking in San Francisco bay of
the steamship Rio Janeiro the long and
vain search for that lost ship would
not have been necessary.

Uses of the Aeroplane

Neither the naval man nor his lay
brother needs to be impressed with tha

pleasure

the e

advantage to a commander in time of
war given by a knowledge of the
whereabouts and movements of the

enemy. This is not less true upon the
water than upon the land. The war bal-
loon of the army has come in response
to the recognized demand for thorough
scouting. In the navy the aeroplane
would fill the needs. Lord Nelson when
chasing the vessels of his arch enemy,
Napoleon, in the early part of the lasi
century, said that of all things he
missed most were scouting vessels,
which he properly called the “eyes of
the fleet.” It is only necessary to read
of his campaign to appreciate the truth
of this expression and to see of what
inestimable value a small, compact
aeroplane would have becn to him. Un-
doubtedly had use been made of such
an appliance the history of Napeoleon's
campalgn in Egypt would never have
been written.

Several of the ships of the Viadivo-
stok squadron which wrought such
havoc among Japanese transports and
merchantmen during the late war be-
<ween Japan and Russia had installed
on their decks captive balloons, with
which the ships were able to make
more than one examination of the coast
of Nippon without themselves bdeing
seen. Much of interest of this phase of
war has been learned this last summer
from one of the Russian officers who
took part in it, who gave our officers
much valuable information as to the
uses of the captive balloon.

It appears that the Russian vessels
kept about 30 miles off the coast of Jae
pan, and from there they made many
extremely successful scouting expedi-
tions. Such of the Japanese ships of
the smalier kind which may have been
near enough to have seen the balloon
in its flight took no alarm from the in-

nocent looking black dot against the
sky, since no Russian warship ap-
peared upon the horizon to threaten

their safety.

By long living with and fighting the
winds the seamen know thelir habits
and how to turn them to their own ad-
vantage. Who better equipped then to
overcome them in a new fleld of en-
deavor? 1In addition to their equip-
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ment as seamen there is the desire
upon the part of many ¢f the navy offl-
cers to study aerial navigation.

There is no ciass of wen in the coun-
try better qualified by education, me-
chanical ability and experience allied
to the subject than are the officers
graduated from the naval academy, and
the great impetus that has been given
to the aeronautic science by the inter-
national balloon race which recently
took piace irom St. Louis has brought
the matter to the attention of naval
authorities with greater force than
ever before, and 1t is sincerely 0 be
hoped that tney wiil see that the sub-
ject is of such !Importance as to war-
rant the estasiisnment of an aeronautic
corps. This has been done in all of
the principal armies of the world, as
well as in the Austrian, Russian and-
perhaps other navies of Europe. When
such a corps as this is established and
serious and sedulous study is gtven to
the subject there is little reason to
doubt that we will not live much longer
before a fleet of mechanical birds is
provided as an adjunct to the batleship
fleet which must form the first line of
our defense against an enemy. !
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