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But allowance can be made  True  On the
other hand the airship would be moving too,
“foating 1 the moving arr,” and the navi-
gutor of the awr ‘‘cannot determine the direc-
ton of the wind as a sailor can’  The only
guude tor him 1s somme ohject on the eairth,
But here theie 15 only water and the movung
ship he wants to hit.  Will he stnke once in
forty times of droppmg the bombs?  The
protessor doubts 16, Assumung, however, that
the bowb 15 mnaculous and hits every tnne,
will that not disable the ship or dimmish her
fightmg power? Let the protessor answer.

“A  torpedo «discharged under water
agamnst the side of a ship sinks her, partly
from bemg under water, and paitly be-
cause bthe water reacts in the explosion.
But the torpedo exploding on the deck
has nothing but the air to react agamst
it, and the It of damage done would
probably be a hole or fracture in the
deek.”” .

He adds that ior one or iwo hits in this
Zame the aiwrship would require a hundred
bombs of a ton weight each on the chance ot
making one or two holes or fractures in the
deck below. Now to take one ton to the
height of two pules the airship must have
5000 cubie yards” ol gas in the balloon.
therefote on the really oft chance of two holes
or tractures m the deeck there must be 504,000
cabic yards of gas. Tiely the fleet helow
would be able to say as Leomdas did at Ther-
mopvlae, that they would have the advantage
of nghting m the shade.

¥urthermore, what would the Heet’s own
airships be domng? Of course no fleet would
think of putting to sea without an attendant
a1y squadlron. Would these ships of the air
start out and fight each other? If they did
they would both fall mto the water, for a it
with the lightest artillery, it it could be used
by the combatants, would explode the gas m
their Tespective bags, and down they would
tall, “A confliet,”” says the professor with
dry humour, “‘between two aerial navies com-
posed ot balloons belongs only to the realm of
poetay.”’  Not so dangeious this, however, as
1t looks. Many accidents have proved that
the balloon’s envelope when burst turns nto
a Darachute.

It 15 clear that the navies of the world are
not going to become had debts by 1eason of
the dirigible.  But there 15 the dreadful seres
of fatalities to be miicted on aimies and forts
and bridges. They at any rate are stationary.
They can compel the observance of the two
mile liumt, however, awdl perhaps a good deal
more. oits could be protected as well as
the turiets of ships, and they would not re-
ceva any greater shock from the talling bombs
than the ships. Then there 1s the other side
to reckoun with. Assume perfect flyers on
botih  sides. What about a lme or guard
houses, bomb proot, along the trontier, and
fiving patrols keepmg guard between, with
sguadrons of awships stationed at intervals
ready to turn out at any given signal fram
the patroilmg fiyers? What about search-
Lights for mght work® What about special
heavy otdnance planted ad mbervals ready to
tire at anything up to 16,000 feet? What
enemy would fly over the Enghsh Channel to
get such a waim reeeption?

The man who said that the airship must
destroy the nations must have been weak en-
ough to think that there would be only one
anship and that everybody on the other side
would be an mmbecile as well as a coward. He
must also be an adept at taking things for
granted. He must also have altogether foi-
gotten the higtory of the long still unfinished
struggle between abtiack and defence, 1n plate
against gun, ete. It 1s clear that the dingi-
ble aliship has not much of a future eibher for
war or for commerce. As an observer and
reconnotterer there may be sometling for him
to do. but 1t seems haidly worth considering
at the present time. We can aftord to wait
till the dimgible develops mm the direction of
the unexpeeted.

Ter AwropLANE axv 1rs CUmaxces. We twn
to the chances of the heavier-than-air type.
This type 1s following the sound lines of the
bird, [t s stall far fiom the perfection of
bird flight. Nevertheless the mam faects of
its achievement ate not to be despsed. It
fhes mdependent, 1t 1a1ses  1tselt tiom  the
ground, it maintains its eguilibrinum n the aw,
it tetnins to earth when it pleases and as 1t
pleases. One has Hown over forty nules, re-
mained 11 the amrr one hour, also one hour and
a half It has been sold to a shiewd pract-
cal awviator lor £20,000, and theie are fifty
examples of him under construction. These
are  the stnling facts with  which  Wilbur
Wright has replied to the ciitic 1 Engineering
who sncered at his preliminary trials, pointing
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out that none of them had lasted over a min-
ute and a half, and that, however ‘‘majoestic’’
the enthusiastic impressionable Fiench ob-
senvels had found the maechine, it had Teen the
victim of two accidents and had mot re-
appeared. On September 21 and October 11
Wright quietly added the above peiformances
to the 1ecord of his machine, and the other
facts 1mmediately followed. We presume that
the ertie has acknowledged that things are
better than he thought.

The type has 1ts limits, howeici. It L
dependent whelly on its motor for suppmt in
the air, which 1t cannot maintain except at
some speed.  We can not forget that a sister
machine, flown by Orville Wright, came down
during 1ts tilals under contraet with the Am-
erican Government, and Ikilled one of 1ts two
oceupants The explanation grven by Orville
Wright 15 that ke had three gears instead of
the original two on which his brother continued
to rely, regarding the use of the thud as a
dangerous complication.  Want of skill then
with the thiid gear caused the misfoitune.
Still, the position of that type )s serious. We
shall hemi more of 1t when Orville Wright re-
covers from his broken leg.

Will ths type ever carry anything?  As-
suming that 1t ultimately does become a car-
ver, and manages to attamm to soaring powel
arriving at the perfection of burd flight—at
present 1t has not risen higher thar 100 feet
—1tz use 1n war will be liable to the disabibi-
ties we have been considering in the case of
the dirigible. In war, then, beyond recon-
noitering, the aeroplane has nota future, Asto
commerce, we return to the question ‘‘will this
tvpe ever ba a carter?’” TProfessor Newcomb
raises an objection which appeais to be fatal.

“Being as it were supported upon the
amr, 1t must present to the latter a hori-
zontal surface propoitioned to the entire
weight to be carried. If one yard of sur-
face can be made to carry a certain weight
at a certain speed, one thousand yards will
be required to carry one thousand times
that weight, Any eniargement of the
maching must thevefore be 1n a horizontal
duection The estimate of weight must
be so much per square yard of horizontal
surface: an addition of weight in the
vertieal dnection can never be possible
Henee 1f anv enlarcement of the flvers s
ever made—for example, if they are to
carry two men instead of one as at present
—1t must be through enlarging their super-
heial extent w1 the same propoition.  Re-
flecting on the present extent of the suc-
cosstul fivers, it will readily be seen that
a practically unmanageable aiea of sup-
portig surtace and a cousequent weaken-
mg of the machite will be 1equined for
auy important enlargement.  Whether the
hmut be oue, two, or three men, ecvery
extension of 1t must, to secure the neces-
sary strength involve imereased weight
per square yard, which will be less and
less compatible with 1ts performance.”’

To begin with, this criticismm refers to the
type as at present developed—the type of ma-
ehine dependent on motien for support in the
ar The conditions will be dilerent when—if
ever—the machine 15 peirfected 1nto a soarer
mdependent of motion for suppoit in the air.
Moreover, this objection was raised against the
first proposals to flv, and was seen to be to
some extent futile after the measuiements of
the wings of birds and insects had shown that
the hcavier the fiyer the less the spread of
wine did he teguite 1n proportion.

Tfwitheimore the Wrights have advanced so
far as to carty the sccond man without any
enlagement of then maeclhe. Both brothets
have ecarried then passenger--1t was one of
the comditions of thew enterprise that they
sbould. One of these passengers was lalled,
1t 18 true, but that was duc to an accident
with the gear, not to ithe fact that the ma-
clune was cartywmng more weight thau 1t was
entitled to carry.

It wil be sanl that there is some confusing
element here: nasmueh as i the bheginning
evorything depended on the agihity of the aeio-
nant who had to leain the gymnastics of Ins
balapee, and veary dithenlt they were.  These
duflienlties of gymnastic effort have now given
way to simple methods of mcehanieal control.
and twe men ean now sit up comfortably where
one had to he flat and wiigele, with the cer-
tannty of death if he stopped an instant

However, after all 1s saul that can bo sand
1t must be adnutted that the prospect al the
aceroplane over beeoming a cminier of anv am-
portance s doubtful, 1t naprovement 13 to ho
conlined to the present hines of effort for a
maciune so exbiemely hght and fiail, It may
be a econsolation to know that the ccean lLimer,
formed on the iish maodel, was 13 the heginning

very light, and frail too. If that type ad-
vanced to forty thousand tons and twenty-six
knots there may be hope for the frail basket
known as an aeroplane. One can only shrug
the shoulder and look askance at Wells and
the rest of the company of jumpers at con-
clusion.

There is a prospeet of another kind for the
flyer, however. Military men are sure to he
struck some day nobt distant with the possi-
bilities of using the machine as a2 mount for
one or two men, even in its present state of
development—not_for gomg into the fighting
line, but for rapidly transporting corps d’elite
from one pait of the field to another. For
example, if during the war with Russia the
Japanese had been able to fly over the moun-
tain country they tackled so pluckily for their
geat turning movements thewr success might
have been invariable instead of partial. A
thousand machines supplying 1000 men every
hour to some point twenty or thirty miles
away would be a formidable factor in a battle,
Musketry fire would not be fatal to them, and
artillery they could duscount as infantry do by
seattered formations. It is an idea for the
military expert to consider and develop. PBut
if it comes to the front the asroplane will but
add to the existing method of waging war with
(ta_ﬁ"er-t. It will revolutionise nothing but tac-
ies.

Tae Unkwowwn.—Along new lines of effort
will there be a chance?  Who shall say? Pro-
fessor Newcomb says all that ean be said on
that subject and says 1t well. “Should some
way of controling o1 reversmg gravitation be
diseovered: should it be possible to make the
ether veact upon matter: should radium bhe
hereafter produced by the ton instead of by
the milligramme :  should some metallic alloy
be found having ten times the tenacity and
rigidity of steel—all our forecasts relating to
the future possibilities in the application of
power would have to be revised.” = Of radium
let it be noderstood 1m this connection that it
15 a substance which has been scientifically
described as emitting energy in seeming defi-
ance of all laws of energy.

It comes to this then, that before we ocan
feel justified . leoking forward to the tre-
mendous changes predicted by the dreamers
and the tellers of fables ag the consequence of
advance in the art of flying, there must he
some new startling and unexpected discoveries.
For the present men mmust be contented to fly
in a way. The main thing is that they are
fiving in a way truly wonderful; but with
vague longings for something that does not ap-
Pbear too clearly.
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Tke Royal yacht Oshorne is to be sold. She is
out of date, but still a very vulnable boat, having
cost £133,083 to build, in 1874, and having had
Jaige sums spent on her since,
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