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results hitherto attaned. The . machme (aigar
shaped) was 90 feet long with a diameter of 29,
1t carned a rudder of unvarmshed silk, a propeller
9 feet long, and an electric motor-—the whole fabric,
with stores, motor, and aeronauts, weighing 2650 lbs
Tt managed to make seven miles against a head
wind and did not manage to make any further
appearance, as (so 1t was thought at the time) the
flight had revealed some structural defects of radi-
cal character.

Proceeding on the lines followed by his pre-
decessors Gaffard, Dupuy de Lome, and Tissander,
Captain Renard, of the French army, chief of the
balloon department of the service, reached high water
mark of that day with s celebrated * dingible™
balloon La France. In his ascent he was accom-
pamed by his assistant Captamn Krebs of the same
service. Fis machine was more Iike a cigar than
any of 1ts forerunmers (see hgure 3 ), it carred
its propeller in front and 1ts motor was electric,
of greater power than Tissandier’s The ascent
was made m June 1885 Here 15 the account
published of the same by the Times. * The balloon
was of elliptical form and carred an electric motor,
a screw and a rudder, the motive power bemng
dertved from electrical accumulators which could
supply durmg four hours a power of ten horses.
These worked the screw wlich served as a propeller
to the apparatus. The balloon was matle of
hght strong silk, and was covered as usual with
a nettmg to which the car was suspended  All the
propelling mechanism was contaned within the
car, the rudder alone projecting outsile like that
of a boat. The car was mounted by Captam
Renard, Director of the Balloon Works, and by
hus assistant. Captain Krebs, both engineer oficers.
On being released from the earth the balloon at
once rose to a height of about 180 feet and, urged
by the swift rotary movement of the screw, made
a straight course for the Hermutage of Villebon,
about seven miles distant as the crow fies A
wind was moving aganst 1t at a speed of 18 feet
per second. Captain Renard worked the propeller,
Captain Krebs steered  Villebon had been fixed
upon as the goal of the journey, and when this
place was reached Captain Krebs waved a flag
as a signal that he was gomg to turn. The spec-
tators were then amazed and dehghted to see the
balloon gracefully describe a curve of 300 metres
radius and sail back to Meudon. On approaching
the lawn from which the ascent had been made,
the balloon descended m an obhique direction and
with a steady motion, showing the engine 1as
completely under control Witlun twenty feet ot
the ground the machine was eased and a rope
being thrown out from the car, the balloon was
hauled down and touched the earth without the
slightest shock. The whole journey had occupied
about forty minutes.

From this account 1t 1s clear that the balicon La
France had attamed a speed of 21 miles an hour
half of the course agamnst a wind of 12} miles
The feat caused great enthusiasm throughout the
world The Umted States government at once
commissioned Thayer, the well known aeronaut,
to build 2 * dingible ” double the size, carrymg
double the power. The theory was simple enough
Tt was i fact thought to be a mere question of
proportion a question of hiting power. Double
the lifting power, and you doubled the power carri-
able. The orders to Thayer therefore were to
build a balloon of a diameter of 60 feet with an
ascending force of 70 tons, dnven by compressed
air A speed of 40 mnles an hour was confidently
expected as the result. The machine was designed
ascording to nstructions, but never built.
The trouble was that Captain Renard ascer-
tamed by further experiments with La Fraice that
the machme was absolutely unmanageable 1n a
heavy wind and nearly so in a moderately bnsk
breeze The French War Office built another and
larger machine nearly double the size It had a
motor of gasoline of 50 h.p., was said to be ex-
ceptionally manageable and altogether great things
were mysteriously predicted of 1f on 1ts first appear-
ance, which would not be t1ll the outbreak ot war
Then the Germans, all the crnities declared, would
understand the meamng of La Revanche But this
reddoubtable machine was never taken out mto the
light of day and has not been heard of {for years.

Smce the last appearance of Captain Renard's
navigable airship there have been many, and m the
hands of enthusiastic devotees But they have
never, in spite of the encouragement of prize offer-
mgs enough to stimulate the dreams of avarice,
advanced beyvond the efficiency achieved by La
Fyance Her best factor of control and stability
was the front propeller, and that has been followed
in all the copies Renard himself, now a ceclonel
disgusted by the demonstrations of weakness
the balloon principle of construction, has long
been one of the most stringest supporters of the
system of aviation His contemporaries remained,
however, staunch to the principle of acnal naviga-

tion on behalf of which he had led the way with
=unch high hopes

LEPPELIN'S BALLOON

Bv the end of the last century a host of aero-
nants was competing for the leadd Invention suc-
ceeded mvention and trial sncceeded trial  The
scientihc journals gave great space to the chronicle
of their dowmgs, prizes were oflered to stimulate
thewr enterprise, every war office was busy and
the number of aero-clubs muitipled

Tn the first year cf the present century Count
Zeppehn, of the German army, made his great effort
He had headed the famous cavalry raid which
opened the campagn of 1870/71 he was deter-
nined to wrest from the same enemy the empire
of the air won by the efforts of Renard and the
mysternious nvention that was alleged to have
foilowed them The Kaiser looked on with ap-
proval, saying m his magnificent way that the
Count had revalutionmised the art of ballooning
The Count’s airslup was bwilt 1 a floating house
on Eake Constance It was 420 feet long with &
(ameter of 28 feet, 1t was covered with a net-
work of alumimum, 1fs matenal was water-tight
pergamed above, and Light sillc below  Fashioned
m cigar shape, it was divided mmto sevenieen co.i-
partments, each carrymng 1ts own separate gas
supply  Suspended was a gangway nearly the
length of the fabric, carrying two aluminium cars,
each furmshed with benzme motor of 10 h p with
o1l tanks and water ballast There were two aero
propellers at the sules of the machine about the
centre a rudder and a running weight for keepmg
the balance On the day the slbp was brought
out of 1ts house 1t had cest the wnventor £7000,
and the ascent that followed cost hum £600 more.
On that day, m the presence of a Jarge crowd of
spectators, the majestic fabric rose into the air and
was very soon m difficulties  The steering apparatus
touled one of the propellers the breakdown of
a wmch paralysed the running weight, and the
power was found to be not nearly encugh Never-
theless, after sailing some four miles, on a fairly
straight course, the ship came safely to land, and
as she was taken back to the floating house there
were many congratulations and as many prophecies

of her future greatness But she never left that
house again The tmp had revealed structural
defects of radical character. Attempts were made
to rawse funds, as the 1nventor’s means were ex-
hausted, but without avail, the business of -
vesting m arrships having come to be regarded as
nisky. The Zeppelin arrship was never heard ot
more, and the only subsequent news that con-
cerned her 1n any way was the announcement oi
her patrictic proprietor's bankruptcy.

A host of mivals was m the field, the patent
nffices of Europe and America were busy, and men
began to serously consider whether after all they
were not destined to fly, m machmes ot cunning
construction.

Conspicuous among the crowd of aercnauts was
Santos Dumont, the young and enterpnsing Bra-
zihan e appeared first in the front in the same
vear that witnessed the faslure of Zeppehin with
a cigar-shaped balloon supperting a spar on which
he rode after the mamner of a cychst JAlachime
after machine did he construct antil he astormshed
the world by flying round the Eiffel Tower and win-
ning the Deutsch prize of (4000 He had a gasoline
motor developing great power with very hght
werght a thing which seemed to realise the mechani-
cal aspiration of ‘‘ a horse-power 1 a watch case ”
and he did the distance—3% miles and back-—m
half an hour The world applanded him wildly,
but he fell short of the record of Renard by two mules
an hour, and he only flew half the French soldier’s
distance, and m subsequent efforts he had many
dangerons accidents. Encouraged by the plaudits
of the public of many couniries he went on huilding
on the same lines, until he was announced as a
competitor for the prize offered by the authorities
of the St Lows Exhibition for the best airship.
He was to compete m a vessel 165 feet Jong by
247 feet of diameter, with a maotive power of 00
horees

This inventor was the theme of much comment
at this time  People seemed to think him capable
of any feat, no matter how extraordinary He
had said one authomty, a very handy machme,
just the thmg fo1 paying wisits m 50 feet by 18§
of 3 hp and a speed of 10 mules an how ram
or shine ; he was bulding lus great ommbus auslup
157 feet hv 28 he would carry a lead of pascengers
with regulanty and despatch and he would charge
them bv weight These and other stories went
round about the young man, while he stead:ly
plugged away at his calling ’

Tn the crowd of tis rivals the brothers Lebauds
took a high place with a balloon dingible of the
mevitable cigar-shape, 185 feet by 32, driven by
a 40-hp gasolme motor which, having beaten
the Santos Dumont record was taken up by the
French war office, ever on the look-out for novelties
of nromising character

The names of the rest were legion, and all were
satling airships of the old pattern which Renard had
brought to a condition not seriously surpassed by
any of fus successors  The new types were hetter
framed they had very much better motors, and
had attamed nearer to permanency of rigidity —the
quality for lack of which balloons become flabby- and
refuse to steer—but thev were totally unmanageable
m anvthing like a “* breeze ** The papers were fall of
the domgs and ntentions of the Marquis de Dion,
of Me<srs Pillet, Robert, Girardet, Bosset, Bour
gom, Francois and a host of others. Nor was
England behind  The honour of the flag was sup-

ported by Spencer with a machine 93 by 24 with
a power of 24 horses, by Beedle with one of the
same dimenstons and half the power, and bty the
veteran expenimenter of twenty-five vears
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