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For centuries people have looked skyward,
casting an envious eye at the birds and
dreaming of a day when they too could fly.

The first attempts at flight used craft that could fly because they
were lighter than the air itself—hot-air balloons, for example.
Powered flight of heavier-than-air craft came much later.

Before that could happen, however, advances needed to be

made in understanding the nature of gases, including the air.
Through the work of such pioneers as Anglo-Irish chemist
Robert Boyle (1627-1691) people came to realize that different
gases had different weights, and that the gas contained in a

Hot-air balloons are difficult to steer, and they move wherever the wind
takes them. However, many people take a flight in a hot-air balloon to
enjoy the spectacular views.
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THE FIRST BALLOONISTS?

shows that it was a possibility.

Between 500 B.C. and A.D. 900, the people of the Nazca culture drew huge
figures on the desert plains, near the coast of Peru in South America. Many of
these gigantic pictures of animals are only visible from the air. Some scientists
believe that this ancient culture knew how to fly in balloons to view the
images. Nazca potters often decorated their pots with pictures of balloons
and kites, and Nazca textiles show pictures of flying men. In the 1970s Nazca
fabrics were tested by a modern balloon-making company. The company
found that the traditional fabrics had a tighter weave than the material the
company made themselves, making them ideal for hot-air ballooning. In 1975
the International Explorers Society of Miami made their own balloon, Condor
/, based on Peruvian designs and materials. The balloon was filled with hot
smoke produced by burning dry wood. Scorched circles of rock found near
the giant artworks might have been created by similar fires centuries ago.
Condor I rose 380 ft (116 m) into the air and descended safely after several
minutes. This does not prove that the ancient Peruvians knew how to fly but

A two-man crew tested Condor |, sitting on a cradle made
from bundles of reeds.

"bubble "would rise if it was lighter than the gas outside the
bubble.

The Montgolfier brothers

On a sunny June day in 1783, French brothers Joseph-Michel
Montgolfier (1740-1810) and Jacques- E tienne Montgolfier
(1745-1799) unveiled their new invention in the marketplace

in Annonay, southern France. The brothers burned straw and
wood under a specially designed bag and thrilled onlookers,
who watched open mouthed as the Western world’s first hot-air
balloon soared 3,000 ft (910 m) into the air. A few months later
they repeated the display in front of the French king and queen,

BALLOONS IN EAST ASIA

More than 2,000 years ago, Chinese children played a game
that created tiny hot-air balloons. Historical records explain
that children placed a few dry twigs inside empty eggshells
and then set the twigs alight to send the eggshells flying.
Centuries later, in the 1200s, the Mongol people from the
wide open plains of Central Asia would launch a dragon-
shaped hot-air balloon to mark rallying points. The first
ascent of a hot-air balloon in the Western world, however,
did not occur until about 500 years later.
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only this time they also sent a few farm animals in a basket
under the balloon. A few months later balloons were carrying
humans high into the air for the first time.

The birth of the airship

It was not possible to steer the earliest hot-air balloons. There
was no power source small enough and light enough to fit in
a balloon's basket. Balloons were at the mercy of the winds,
unless they were tethered to the ground.

The advantages that could be gained by having a free-floating,
controllable balloon were obvious. As the 19th century came
to a close, every military power that could afford such a
program was rushing to build a "ship of the air." Considering
the pioneering efforts of the French, it is not surprising that a
Frenchman, Henri Giffard (1825-1882), was the first person to

THE FIRST HUMAN FLIGHT

The Montgolfiers’ 1783 demonstration in Versailles sent

a sheep, a duck, and a chicken into the air. (The animals
returned safely but failed to make it beyond Christmas
dinner.) It was watched by Marquis d’Arlandes (1742-1809)
and his good friend Fran cois Pilatre de Rozier (1757-1785)
who then set about becoming the first people to take to

The flight of the Montgolfier brothers 'first balloon in Annonay, France,

the skies in a free-floating hot-air balloon. On a crisp, clear wos watchad by e e Sisitied

November day in 1783, the two men ascended into the
skies over Paris in a Montgolfier balloon. Their 5.5 mile (9
km) journey above the city caused an uproar at the time.

When the balloon eventually landed in a field on the create suich an aircraft.

outskirts of Paris, a group of peasant workers dropped to As early as 1852, Giffard designed and built the world's first
their knees in prayer, believing the two adventurers to be "dirigible" (from the French diriger, meaning "to steer"). Rather
angels sent by God. than use a normal balloon-shaped bag, Giffard used an

elongated cigar-shaped bag full of hydrogen. His ship was




PUTTING BALLOONS TO WORK

While balloons provided entertaining diversions from
the routine of 18th-century life, they appeared at first to
have no practical use. One man, however, soon realized
that he could use tethered balloons to his advantage.
French general Napoleon Bonaparte (1769-1821), who
later became the emperor of France, formed the world 's first
ever military airborne division. Known as the

Aérostiers, this intrepid group of tethered balloonists
gave the French Army an advantage by revealing the
exact location of an enemy’s troops. For much of the
following hundred years tethered balloons were used
in this capacity by many armies, including both sides
during the American Civil War (1861-1865).

A hydrogen balloon, known as Intrepid, is inflated by a surveillance unit
during the American Civil War. A spotter aboard the balloon gave reports on
the movements of the enemy force.

powered by a steam engine weighing 350 Ib (150 kg), so Giffard
had to use a gas bag 144 ft (44 m) long. He started out from
Paris on his first flight and traveled 17 miles (27 km), reaching a
top speed of 6 mph (10 km/h).

Unfortunately for Giffard, however, his craft was fated always
to be underpowered. Although his dirigible was a significant
improvement on the ordinary balloon, any aircraft possessing
a top speed of 6 mph was always going to be uncontrollable
in wind speeds of 7 mph (11 km/h) or more. This situation
improved in 1872 when German engineer Paul Haenlein fitted
the recently invented (and considerably lighter) internal-
combustion engine to a dirigible. To save weight, Haenlein used
the super-light hydrogen gas in the balloon as fuel, although
this did reduce the distance the craft could travel before it
began to lose height. In 1883 French brothers Albert Tissandier

and Gaston Tissandier became the first people to power a
dirigible with an electric motor.

WORDS TO KNOW

&% Atom: The smallest units in a substance.

& Dense: A description of how much mass is packed
into a substance.

&% Hydrogen: A highly flammable gas that is lighter than air.

&% Internal-combustion: The engine system used

incars and trucks.
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Zeppelins

The greatest dirigible designer was Count Ferdinand
von Zeppelin (1838-1917). Zeppelin had been a
cavalryman in the Prussian (German) army and a
volunteer for the Union Army in the American Civil War.
While in the United States he flew in hot-air balloons
and devoted the rest of his life to building bigger and
better flying machines. Zeppelin added a lightweight
frame to the gas bag, making it more rigid, so that

the dirigible would remain controllable at the higher
speeds.

On July 2, 1900, Zeppelin took his early "airship" on

its first flight, over Lake Constance in Germany. The
flight lasted just 17 minutes before Luftschiff Zeppelin
One (LZ-1), dropped to the surface of the lake. It was
to be another eight years before Zeppelin's first truly
successful flight, with LZ-4. At the time [Z-4 was the
largest airship in the skies. It was an incredible 446

THE HYDROGEN BALLOON

Hot air was not the only thing being used to inflate
balloons in 1783. The French physicist Jacques-Alexandre
Charles (1746-1823) took to the air with fellow Frenchman
Nicolas Robert just six months after the Montgolfier
brothers first demonstrated their hot-air balloon. Using a
balloon that had been filled with hydrogen (the lightest
of all gases), the two men must have wondered what they
had let themselves in for when their craft shot nearly one
mile (1.6 km) up into the sky. Charles and Robert eventually
returned safely to the ground, and despite their early scare
made many more flights.

The Graf Zeppelin (LZ-127) made 590 flights between 1928 and 1937
and traveled more than a million miles in its lifetime. It was broken up
in 1940.

ft (136 m) long and required 500,000 cubic ft (14,000 m°) of
hydrogen to get off the ground. On July 4, 1908, L Z-4 traveled
at a continuous 40 mph (60 km/h) for 12 hours over Switzerland.

At last, practical, powered, controllable air travel had arrived.

Between 1910 and the outbreak of World War [ in 1914 about
34,000 people had their first taste of air travel in a Zeppelin
airship. The war spurred on airship construction, and Germany
led the world in airship design and construction at this time,
building 88 military airships. London, England, had the dubious
honor of being the first city to be attacked from the air when a
group of "zeppelins" made a raid.



