Mastering the Winds
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     They say it can be difficult to be the son of a celebrity. Yuan Huangtou would certainly agree: his father was a dethroned Emperor of China in the 6th century. During the war of succession, Huangtou was captured by his enemies in 559. As a "punishment" for having been born the heir to the throne, he was taken to a high tower in Beijing, tied a  large bamboo and paper kite, and pushed over the edge, a then-common form of execution. To everybody's surprise however, Huangtou actually flew his kite and managed to survey Beijing from above, landing safe and sound after several minutes.
    From then on, Chinese generals attempted to replicate the feat for military purposes. But controlling a flight proved to be a lot harder than falling off a tower and the next step would have to wait three centuries...

    As the law of gravity knows no exception and falling down is easily accomplished by anyone, would-be flyers started looking for ways to slow down and eventually master the fall. In 852, Abbas Ibn Firnas, a Moor living in Spain, invented the parachute. His contraption was a pair of wings made of cloth held stiff by wooden struts. Not unlike an umbrella, the apparatus allowed Ibn Firnas to jump off the minaret of the Grand Mosque in Cor​doba. Although he did not actually fly, his invention slowed his fall, and he escaped with only minor injuries. This happy result allowed him to try again two decades later with a new set of wings, the first controllable hang glider. From a hill where he jumped, he managed to fly for ten minutes according to contemporaries. While crashing (again) he came up with the idea of add​ing a tail to the machine, for better control, an inspiration that you can still see in action in all modern aircraft. Further developments would wait five centuries and take us to Italy…
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 In 1496, while the world was abuzz with the discovery of the Americas, Leonardo da Vinci was inventing a crucial addition to the hang glider: control surfaces. This would eventually allow people to fly to the new lands, five cen​turies later! Leonardo was inspired to add control surfaces by observing birds: they glide by bending the tips of their wing. While da Vinci's design is flight-worthy (proven by students in 1963) he himself never flew in it. At the same time as controls were invented, researchers were quickly coming to another realisation: people are not birds. The human body has a very different mass-to-power ration and it became obvious that better flight could only be achieved by increasing the available power. As the first man who flew used a Chinese kite, the next step also depended on a Chinese invention: gunpowder. 
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In 1663, Lagari Hasan Celebi, a Turkish scientist, filled a rocket made from a large cage with a conical top filled with gunpowder and launched himself in it. The flight was done as a part of the celebrations performed for the birth of the Otto​man Emperor's daughter... Celebi safely landed in the Bosphorus and then collected his reward: a general's post in the Ottoman army. It would be nearly 400 years until another man successfully flew a rocket: on April 12, 1961, Yuri Gagarin became the first man in space, riding a Vostok spaceship. Meanwhile, wind continued to dictate where people would fly.
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In Annonay, near Paris, June 4 1783, two brothers, Joseph and Jacques, take off in a contraption made of paper and cloth, reach a height of 2000 metres and land back safely after ten minutes in the air. The montgolfiere, named after the Montgolfier brothers, would soon capture the imagination of the people of France, and from there the world. A hot-air balloon can be made very cheaply and, provided the wind is not too strong, can be flown safely by almost anyone. Soon, aristocrats and wealthy bourgeois were rushing to the new fad and bal​loons could be seen almost daily in the skies of Europe. Lighter-than-air machines, with or without engines and controls, would reign over human flight for over a century.

     While aviators were ballooning, a British baronet from Brampton-by-Sawdon was inventing aerodynamics. Sir George Cayley was an engineer who produced the first paper on the study of flight in 1793. He also designed the modem glider (with controls and pilot below the centre of gravity) and flew it in 1804. He did original work integrating engines to his designs but what he will be remembered for is his discovery and explanation of the most important concept in controlled, powered flight: lift.

    When you climbed on board, you perhaps took a look at the aircraft we are flying and noticed that the wing is curved. In fact, it is curved on the top and the bottom, more so on the top. When the plane moves at speed, the wings' curves divert the air flow towards the ground. This cre​ates a force perpendicular to the direction of motion. In simple words, by moving forward and pushing the air down, the plane is pushed up and flies! And this is the way we overcome the tyranny of the wind as finally demonstrated by our next pioneer...
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In 1874, Felix du Temple achieved flight for a second or two. He flew his Monoplane, an aluminium plane weighing eighty kilos with a wingspan of thirteen metres with a steam engine. Several trials were made with the plane, and it achieved lift off under its own power. But because he took off from a ski-jump and did not fly very long nor very far, history does not credit him for the first controlled, self-powered flight. That honour goes to two Americans we will be discussing next month. The answer to modern flight depended on the internal combustion engine, not steam, but it took airships to prove the idea...
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         On October 19, 1901 a crowd is standing still on the streets of  Paris, watching the sky as an improbable cigar-shaped object is flying towards the Eiffel tower, rounds it, and flies back to its landing berth in Saint Cloud. Alberto Santos-Dumont becomes world-famous overnight as the designer, builder and pilot of the world's first dirigible airship. Santos-Dumont described himself as the first "sportsman of the air". He started flying by hiring an experienced balloon pilot and took his first balloon rides as a passenger. He quickly moved on to piloting himself, and shortly thereafter to designing his own dirigibles with internal com​bustion engines. He was, and remains to this day, a prominent folk hero in his native Brazil.

         But the man who would give his very own name to dirigibles and successfully exploit them commercially was a German aristocrat, Ferdi​nand Adolph August Heinrich Graf (Count) von Zeppelin. Convinced of the potential importance of aircraft, von Zeppelin started working on various designs shortly after the Franco-Prussic war of 1870. In 1894, after his plans were rejected by a committee of "experts", the Count decided to realise his idea on his own. He founded the Cesellschaft zur Forderung der Luftschiffahrt (company for the promotion of airship flight), contributing more than half of its 400,000 Marks capital out of the family fortune. Construction of the first Zeppelin began in 1899 in a floating assembly hall on the Bodensee Lake. But the company quickly went bankrupt as investors showed no interest... Mortgaging his wife's estate, von Zeppelin founded a new company and, in 1900, demonstrated his new designs which, this time, attracted the attention of a very wealthy client who would dominate the history of aviation for the rest of the century: the military… 
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