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NAVIGABLE BALLOONS

For many years past the ques
tlon of the poesibility of con-
structing balloons which should
be capable of being guided in
their mid-air course has formed
a subject of intense intervst for
aéronauts, and one which ex-
cited a good deal of attention
in the general world of science.
Severanl so-called navigable bal-
loons have been constructed,
but few, if any of these, were
worthy of the name, the ma-
jority turning out miserable
failures.

The first real snccess in aérisl
pavigation wasachieved in 1852
by Henry Gitfard, who made his
trial ascent in Paris on the 24th
of September in that year. His
balloon was of an elongated
form, terminating at each end
in a point, and measuring 144
ft. in length and 31 feet in di-
ameter This was covered with
a net, by which it was confined
to & laige cross-beam, from
which hung the car. At one
end of the cross-beam was a
moveable triangular sail which
performed the part of a rudder,
the beam itself acting in the
ssme manner as A ship's keel,
The great novelty in Mr. Gif-
tard's balloon was the mode of
Jpropulsion, which was steam,
The place of the usual car was
taken by an engine and tender
—the former of 30 man power,
and the whole weighing onlry 330 Ibs. By means of this en-
gine a fan, or screw, Tesembling in shape the usual steamship
screw, was put in motion. The object of this acrew was to
furnish sufficieut resistance to the force of the wind to allow
of the balloon remaining motionless long enough for it to
answer «asily to its ¢ helm.” Mr. Giffard’s first ascension
was made under unfavourable circumstances, the wind being
very high, but he met with sufficient success to put beyond a
doubt the correctness of his principle of aérial navigation.

Since 1852 this question of aérial navigation was very much
lost sight of until it was last year owce more brought into
prominence by the exigencies of warfare. During the siege
of Paris balloons were once more brought into requisition,
though strange to say the principle of navigation was utterly
overlooked by the Government. The results were what might
have been expected. Out of sixty balloons dispatched fifteen
fell into the sea or into the hands of the enemy. All this loss
might have been easily avoided had Giffard's simple principle
of navigation been put into use. As it was only one man be-
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stowed a thought upon it. M. Dopny de Ldme, the celebrated
engineer, offered to construct a balloon which should have
steering powers of its own, but he encountered so many de-
lays from the supincness of the Government, and the diffi-
culty of procaring requisite material that his machine was
cnly finished four days before the capitulation. Then came
the disorganisation cansed by the second siege of Paris. At
last M. de Lime obtained permission to use some buildings
at the Fortof Viccennes, and thence, on the 2ud of February,
he started on his trial trip. Engineering gives the following
foll account of this interesting voyage :

The construction of this aérinl machine, starts with the
principle, that to obtain a navigable balloon, the two follow-
ing conditions must be complied with.

1st. The permancuce of the form of the balloon, without
any sensible undulation of its surface.

2nd. Obtaining a horizontal axis of least resieiunce in &
direction parallel to the propelling force.

The permanence of form is assured by a fan carried in the
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car, and put {n communica
by a tube with a small bnll'gg::
placed within the Inrgo one at
its lowest part. The volume
of thisg small balloon ig one-
tenth of that of the larger one
It is furnished with a valw;
opening both within and witl,.
out, and regulated by springg
The large balloon is pmvidcd
with two hanging tubes open
to tho air, and falling for a dis.
tance of 25 ft. from the lower
part of the ballvoon, The ig.
flation of the little balloy
causes the bydrogen to falj
more or less in the hanging
tubes, but never sufliciently to
forca it out of their open cody,

T'o obtain a horizontal plane
of least resistance, the torm
glven to the balloon was that
developed by the arc of a cirely
turning around ita chord, and
in which the versed sine wag
nearly one-fifth of the length
of the chord.

The following are the prip.
cipal dimecnsions of the bLal-

loon :
ft. in,
Total lungth from
out to ont .. 118 &
Greatest diameter i85 9
Cubic contents . 122,000 o
Total height from
the wp of bal-
loon to the bot-
tom of the car | 85 6
Length of thecar i1 3
Greatest width of
the car . .. .. .. .. .. 10 8
Diameter of screw .. .. .. .. 23 6
Pitch of screw . Ve .. .. .. 6 1
Ascensional force : tons,
With small balloon not inflated .. L. 3748
L [ Inflated .. .. .o 3419
Number of revolutions of screw per minute to
obtain a speed of 5 miles puer hour .. .. 21

Time required to 811 the small balleon by aid
of the fan . .. . .. .. 15 minutes.
The upper portion of the balloon is covered with an cove.
lope of fabric, which supports the car by a zone placed around
the centre of the body. This envelope 13 then continued be.
low the upper half until it covers about three-fourths of the
body. Below the envelope, and attached in a similar wanuer,
i3 a second zonuv within the first one, having the form of a
cone tangential to the sides of the balloon. The summit of
this cone serves to attach the cordage by which the car is
sustained. The rudder consists of a triangular sail placed be-




