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Chapter 1
THE DESIRE TO FLY
From the day the Greek mathematician Archimedes discovered the principles of buoyancy, man’s quest to fly like the birds was transformed from fantasy to possibility, but it would take 2000 years to unlock the secrets of the universe that would allow the possibility to become a reality. The first inkling that the reality was at hand came in 1709 from the Court of Portugal, where a Jesuit priest was said to have floated a balloon across a room in the presence of the king. The performance was dismissed as nonsense by more sophisticated minds until two discoveries in the 1760s sent experimenters and scientists scurrying to recreate the feat. The first was the realisation that the air was a combination of gases, of which nitrogen was the major component, and the second was the identification of hydrogen, the lightest and most flammable of the gases.
Hydrogen was difficult to use, though, as the father of French aerostatics Joseph Montgolfier discovered when he began filling cloth and paper balloons in his workshop in Annonay. Instead he turned to burning wet straw and wood shavings below the neck of his model craft in the mistaken belief that it was the quality and density of the smoke which determined the amount of lift he achieved, rather than the heat of the fire. On 4 June 1783 he launched a huge paper and linen balloon over the Annonay town square and, in so doing, embarked on the first steps towards conquest of the skies. Less than three months later, a hydrogen-filled balloon floated over Paris, its builders having solved the problem of gas leakage through the cloth of the bag by coating silk with a film of rubber.
The next step had to be manned flight. The balloon chosen was a Montgolfier model, and the lucky man was the French chemist Jean-François Pilâtre de Rozier. He took with him the Marquis d’Arlandes on a flight across Paris in November 1783. During the next year favourable winds carried man and balloon across the English Channel triggering a passion for aeronautics among those who were wealthy enough, and daring enough, to venture aloft.
Accidents were frequent. Balloons landed badly, caught on fire, or burst in mid air. By the early nineteenth century coal gas had replaced the messy straw and wood mixture and the highly dangerous hydrogen. It was easier to use, did not permeate the material of the bag readily, and was increasingly available in the major cities as a fuel for street lighting. It was the fuel of choice for the British balloonist Charles Green who in 1836 took a balloon and two companions all the way to Weilburg in Germany, a distance of 380 miles (612 kilometres)—the furthest man had travelled in the air.
The next goal was the Atlantic, which became the dream of the American aeronaut John Wise. Though he was able to break Green’s record, and more than double the distance man had travelled in a balloon, his attempts to cross the ocean had to be curtailed when war broke out between the Northern and Southern states of America in 1861.
Balloons in Australian skies
 Australia had to wait until 1858 before a balloon was seen in the sky. Brought to Melbourne by entrepreneur George Coppin, it was to carry two aeronauts—its builder Charles Henry Brown and his associate William Dean from Cremorne Gardens, which Coppin owned. The crowd, which turned up in droves, managed to find vantage points outside the gardens thereby avoiding having to pay for a spectacle which may or may not succeed. They had, no doubt, heard of the fiasco which had occurred in Sydney two years previously in which a child was killed when a crowd had turned angry because the balloon they had paid to see take to the air failed to rise. No such difficulty beset the Melbourne ascent although the gas provided by the Melbourne Gas Company could only inflate the balloon sufficiently to carry Dean aloft. Brown got his chance in Sydney, but once again, the crowd was not prepared to pay for the privilege of watching them. 				
Tension between the aeronauts, due to Dean’s persistent drunkenness, saw them part company. Brown teamed up with another Englishman William Green, but their relationship ended in disaster when a landing went horribly wrong. Brown took his own life in January 1870 by drowning himself in the Yarra River.
In Australia, as elsewhere, ballooning took on a carnival atmosphere with aeronauts engaging in daredevil stunts while aloft in an effort to draw a paying crowd. One of the best known during the later decades of the nineteenth century was Melbourne-born Harry L’Estrange who narrowly cheated death when his fall was broken by a tall fir tree at the rear of Government House after his balloon, the  Aurora, burst and his parachute failed. This was the first record of survival by parachute in Australia.
Harry went on to make several more ballooning attempts, most of which ended poorly, as it seemed that while he could usually get his craft into the air, his skills at bringing them down again we re sadly lacking. On one occasion in 1880, his balloon was torn to shreds when he landed in scrub rather than allow himself to be carried out to sea by prevailing winds. This, of course, brought him no money from the 3000 people who had watched him take off.
Undaunted, he planned another ascent from Sydney’s Domain the following year and again attracted a huge crowd who, having waited all day for the balloon to fill, began to get angry as night fell. Anxious to escape their wrath, Harry unleashed the balloon, but the dew prevented it from rising until he lightened its load by cutting it free of its basket. Harry sailed into the night air suspended only by a rope, which he tied around himself to limit the risk of falling to his death. Nevertheless, the escaping gas made him dizzy and he feared losing consciousness altogether.
Even without the weight of the basket, the balloon quickly began to lose altitude and ended up on the roof of a house in Woolloomooloo from where Harry made his getaway into a nearby hotel. It was then that the escaping gas was ignited when a rush of air blew it into a lit chandelier while it was being untangled to street level, causing a massive explosion. Spectators from the Domain heard the blast and saw its light, and believed Harry to be injured. They rushed to Woolloomooloo at the same time as its residents were trying to escape the suburb, fearing they were in danger. The clash between the mobs injured many people, with some having to be taken to hospital. This was the end of Harry’s aeronautical career.
Controlled flight
While the majority of aeronauts were simply entertainers, serious minds in Australia and elsewhere were considering what developments were needed for balloons to be put to practical use. Of foremost importance was the ability to control flight in the air. As early as 1820, Francis Forbes, son of the first Chief Justice of New South Wales, was predicting that one day balloons would be driven by propellers powered by steam engines. In 1851 Dr William Bland, a surgeon who arrived in Australia as a convict, took the idea further when he produced a design for his steam-driven Atmotic Ship, a compartmented balloon measuring 200 feet (61 metres) wide below which would hang a car containing a steam engine, coal, screws to drive propellers and windmills to fill additional sails. Beneath this would be a gondola capable of holding half a ton of weight. Bland estimated that the journey between London and Sydney could be covered in five days. Though his models were displayed in London’s Crystal Palace in 1854, he failed to interest Napoleon III, Queen Victoria or Abraham Lincoln to whom he personally wrote. It would be 50 years before anything like his Atmotic Ship would take to the skies. 
Soaring on wings
Well before balloons took to the skies, curiosity about the means by which the birds and insects moved through the air led men to dream of emulating them. Some tried strapping wings to their backs and launching themselves over cliffs or off mountains, and when they failed, the thinkers among them were convinced that human flight was the preserve of gods and angels, and their beliefs became part of the religions they practised. Anyone disagreeing risked condemnation, as the thirteenth-century friar Roger Bacon found to his cost when he suggested that man was capable of flight. He was imprisoned for heresy.
Two centuries later Leonardo da Vinci produced designs for a mechanical craft and a parachute. Although he was not able to achieve flight in his lifetime, he laid the foundations for the great minds which followed. By the end of the eighteenth century much would be known about the laws of motion and the principles of aerodynamics. One of the first to apply this knowledge to the problem of getting heavier than air objects into the sky was the father of British Aeronautics, Sir George Cayley. Prompted by the motion of a child’s spinning top he developed his first glider, which he called the ‘Monoplane Glider’. Consisting of fabric-covered wings attached to a crossbar, it flew for the first time, unmanned, in 1804. Cayley went on to refine the device so that a child, and then a man, could hang suspended between the wings, landing safely on their own feet wherever the wind put them down. Around the same time a Swiss inventor, Jacob Degen, sticking more closely to the actual motion of birds’ wings, invented an ornithopter. Other inventions would follow but all would require launching from a lofty position with the assistance of the wind. High mountain ledges and ski slopes were favoured, although some machines were towed until airborne by teams of draught horses.
For the inventions to be of any practical value they had to be able to lift off and stay aloft under their own power. The first to design a steam engine light enough for the purpose was an Englishman called John Stringfellow, but its usefulness was limited by the amount of fuel it needed to work, which also had to be carried. In 1870 Frenchman Alphonse Pénaud found that by using twisted rubber bands instead of string around the shaft of a little toy similar to the one which had excited Cayley, he could get the spinning top to lift 50 feet (16 metres) into the air and stay airborne for several seconds. He called his device a Planophore—a machine with a two-blade pusher propeller powered by a twisted elastic band (a predecessor to the modern helicopter). He tested it in the Tuileries Gardens in Paris on 18 August 1871, where it flew 131 feet (40 metres) in 11 seconds. Pénaud went on to design a two-passenger amphibian monoplane, but this achievement failed to impress his critics or win him financial support and he took his own life.
Lawrence Hargrave: father of Australian aviation
In Australia, at about the same time, a young assistant astronomer at Sydney University, Lawrence Hargrave, had begun studying the movements of birds in the air and fish  in the sea, and had applied his observations to his own designs for a flying machine, the details of which he explained to the Royal Society in Sydney in 1884. Initially he powered the models he made with rubber bands like Pénaud, but then progressed to clockwork mechanisms and to a miniature compressed air engine, which he made himself. In 1889 he invented the first rotary engine but did not patent it, believing that scientific discovery should be shared. He therefore did not benefit when his engine design was adopted in France for the Gnome rotary engines, which powered many of the aircraft of World War I.
In Germany observations of the movement of birds under the effect of upward currents of air were influencing the great glider builder Otto Lilienthal. His death in a gliding accident in 1896 impacted on everyone interested in controlled flight at the time, including the Wright brothers in America, and Hargrave in Australia, who had begun using similar observations on kites. Hargrave made several models, many of them incorporating box kite wings, but his inability to develop an engine which was light enough, a n d sufficiently powerful to allow his inventions to fly before the Wright brothers made their historic flight in 1903, meant that his contribution to aviation was not given the recognition it deserved. His entire collection of models, designs and notebooks, which he offered up for the benefit of science in 1910, could not find a home in Australian museums, the Aeronautical Society of Great Britain or the Smithsonian Institute of America. In the end it was accepted by the Deutsche Technology Museum of Munich bringing him some unjustified criticism four years later when war broke out. Much of the collection was destroyed when the museum was bombed during World War II.
The Wright brothers
When Orville Wright was a small boy he was given a toy similar to the Planophore of Alphonse Pénaud, He took it apart, found out how it worked and with his older brother Wilbur, made several copies. They also built kites and studied the behaviour of birds in the air, and as they grew older they took a lively interest in the developments being made in the quest for manned flight. By sixteen Orville had built his own printing press and had established a community newspaper which Wilbur edited. While the newspaper was not a success, the printing business was, so much so that the brothers could turn their attention to the new craze sweeping America, opening a second business to supply, repair and eventually build safety bicycles.
 					 					While they were designing and building an engine to drive their bicycle-making equipment, balloon design was undergoing radical change in Europe. The highly decorated globe-shaped bags which had thrilled crowds were being replaced by rigid framed cylinders divided into compartments for safety and the minimisation of gas leakage. Those built by Count Ferdinand von Zeppelin had to be enormous to lift the weight of their steam engines and fuel off the ground. In Paris in 1901, the diminutive Brazilian Alberto Santos-Dumont could get by with a much smaller balloon by using an internal combustion engine, similar to the one which powered his motorcycle, to drive his craft. When he completed the 7-mile (11-kilometre) trip between the Aero Club of Paris and the Eiffel Tower and back in under 30 minutes he earned for himself the 100,000 francs prize donated by a wealthy financier.
With the development of the internal combustion engine, the problems associated with powering heavier than air aircraft could be addressed, but there was still an issue with the inherent instability of winged devices. The Wright brothers decided to work on this first, conducting a series of gliding experiments at an isolated stretch of beach at Kitty Hawk in North Carolina between 1900 and 1902. They introduced a means of flexing and turning wingtips, which came to be known as ‘wing warping’, allowing them to manoeuvre their craft with greater ease. Then in 1903 they worked on engine and propeller design, finally launching their aeroplane along tracks laid on the sand at Kitty Hawk on 17 December 1903. Orville Wright travelled 120 feet (36 metres) in the air before landing safely. Wilbur extended the distance and both brothers flew several more times on that auspicious day until a gust of wind overturned the craft and brought the excitement to an end for the time being. 

Chapter 2
TAKING TO THE SKIES IN WAR
The idea that aircraft could have a role to play in warfare ensured that money and effort we re expended on development, particularly during times of conflict. The first to use balloons for reconnaissance was France, which was struggling in 1794 to keep at bay the forces intent on crushing the republic and restoring the  ancien regime. It was then, too, that the first military air force, the Compagnie de Aérostiers, was formed. Its existence, though, was short lived, as Napoleon Bonaparte, who became Emperor of the first French Empire in 1804, had no use for such innovations. It remained disbanded until France was again at war in 1870, this time with Prussia. In the meantime balloons had made an appearance in the American Civil War for reconnaissance missions, however, they received only half-hearted recognition from the generals despite the enthusiasm of Abraham Lincoln.
While the firing range of cannons and rifles remained short, the occupants of surveillance balloons, tethered to the ground by long ropes, remained safe, but they could only report on the activities close at hand. Some craft were allowed to float free over the battlefield, particularly in the American Civil War, but the aeronauts were at the mercy of the wind and were at risk of being set down behind enemy lines. It was the French, after their defeat by the Prussians, who realised the urgency of taking control of flight. In a remarkable period of robust development which lasted until 1895, the balloon was transformed into a ship of the sky. The first rigid framed dirigible made its appearance over Paris in 1884. It was hydrogen filled and 165 feet (50 metres) long, and its propellers were driven by a battery-powered electric engine.
German development followed along the same lines with the first Luftschiffe Zeppelin taking to the sky in 1899. Russia and Austria–Hungary also acquired military balloons, as did Britain, which established a balloon section of the Royal Engineers in time for the war in the Sudan. Balloons were used again in the Boer War.
But the dirigibles we re not without difficulties. They were large and cumbersome, an easy target for improve d weapon technology and, being hydrogen filled, they were extremely flammable. Interest turned by the end of the nineteenth century to the gliders, the designs for which we re undergoing much innovation in Europe, Australia and America. To encourage progress towards controlled heavier than air flight, the United States Government awarded Smithsonian Institute Secretary and inventor Samuel Langley $50,000 (an enormous sum of money in 1898), to fund the development of an engine capable of powering a manned craft. He did not succeed. Consequently, when approached by the Wright brothers six years later, the government was less inclined to invest in what was then still a highly experimental craft, and it politely turned them down. 
The Wrights drove a hard bargain. Having been unable to patent their work in the United States, they wanted their government to buy the aircraft and its designs for a sum of $125,000. They demanded a much larger amount from the British and French governments who had shown an interest in the invention, even though the brothers steadfastly refused to allow anyone outside their close circle of associates to observe test flights. In the meantime, the Brazilian Santos-Dumont was at work building a machine in Paris. By the end of 1906, he made his first public flight of an aeroplane in Paris, flying in full view of an excited audience who could be forgiven for believing that France again led the aviation race.
For the next two years the Wrights continued to guard the secrets behind the successes they claimed to have achieved, but eventually they chose Le Mans in France for their first public performance. Wilbur took the aeroplane to 35 feet (11 metres) and completed a couple of circuits of the race track, so impressing the spectators that orders immediately began to flow, not just from the French, but from the British, American and German governments as well. By this time their machine and aeroplane designs were protected by patents, but that did not stop Frenchmen Gabriel Voisin and Louis Blériot starting their own aircraft factories and building aeroplanes which would soon match the Wright machines in speed and range.
Australian aircraft for Australians
Blériot’s crossing of the English Channel in July 1909, to claim the prize of £1000 put up by Lord Northcliffe, sent  shock waves through the British Government. Despite having the strongest navy in the world, Britain’s island isolation had been successfully overcome in the 37 minutes it took to complete the journey. The Australian Senator George Pearce, who had been in England at the time to attend the Imperial Conference, was aware of the implications of the flight on the entire Empire. He was therefore amenable to the suggestions put to him by the newly formed Aerial League on his return to Australia in September that year. They wanted to encourage Australians to build aircraft so they could help Britain achieve supremacy over the air to match her supremacy on the sea, and they needed some prize money as an incentive. They got £5000 but they also had to accept the conditions stipulated by the government. The winning craft had to rise under its own power without the aid of launching apparatus, and it had to be able to land again safely. It had to travel at 20 miles (32 kilometres) per hour or better and carry enough fuel to remain aloft for at least five hours. It also had to be able to hover, something that was not possible until the helicopter was developed by Igor Sikorsky in 1942. The aircraft had to be built in Australia by Australians or Englishmen resident in Australia, and be able to accommodate two people, one to fly and the other to act as an observer. The closing date was originally set at March 1910, but it was extended to the end of June.
At the time of the competition’s launch, no one had yet flown a powered heavier than air machine in Australia. The first to try in December 1909 was Colin Defries who managed to get a Wright Flyer into the air for a few seconds but obviously had little control of the landing. In March the following year the British stuntman Harry Houdini, in Australia for a series of exhibitions, took his Voisin biplane up twice at Diggers Rest, just outside Melbourne, and laid claim to the record. He was upstaged by one day by a South Australian mechanic Fred Custance who flew a Blériot plane which had been brought out from France by an Adelaide enthusiast.
The only one to get anywhere near the conditions of the competition was John Duigan, a sheep station owner from Mia Mia in Victoria. Using photographs of existing aeroplanes cut from magazines, he had already constructed a glider which he had flown using local timber, piano wire and the steel bands from wool bales. He then acquired an engine from a Melbourne inventor, J.E. Tilley, and modified it to his own specifications before fitting it to the biplane he built. He did not enter the competition because he could not make his craft hover, although it did take to the air on a number of occasions in the second half of 1910.
The competition attracted many of those who had already experienced the thrill of flying gliders, but engine construction was to be a major stumbling block to the construction of an entirely Australian aircraft. In the meantime, the French Blériot company had shipped out one of its monoplanes to tempt the Australian Defence Department. The department was unimpressed when it crash-landed at its first exhibition on the Melbourne Cricket Ground. The British and Colonial Aeroplane Company, which had begun making powered box kites, which it called Bristol Flyers, was also interested in the dominion market. Although few sales eventuated from the aircraft it shipped to India and Australia in 1910, its demonstration pilot, New Zealander Joseph Hammond, made quite a name for himself in his flying skill. He flew the first cross-country flight in Australia from Altona Beach to Geelong in Victoria on 20 February 1911, and followed this performance by taking passengers, the first to do so in a powered craft.
Preparing for the future
At the beginning of 1911, the Aerial League recommended that Australian aviators be sent to England for training. They also wanted a Commonwealth School of Aviation and an Australian Aviation Corps established, but the government was reluctant to take the initiative when the British Army was still deliberating on the type of aircraft it should employ. The Chief of General Staff, Brigadier Gordon, did issue instructions that Hammond’s flights at Altona Beach be observed. Several military personnel were taken aloft both in Melbourne and Sydney to experience for themselves the capability of heavier than air flight. Then a photographer from the  Daily Telegraph shot the first aerial photographs to be taken in Australia. Among them was an image of the fortifications on Bare Island in Botany Bay and the military’s alarm bells began to ring.
The Australian Flying Corps
When Senator Pearce went to London for the Imperial Conference in 1911 he found that military aerial services were being established in Britain, America, France and  Germany, and aircraft were being sought, not just for observation purposes. Some were also being fitted with guns. He had no difficulty in convincing his government, on his return to Australia, that a flying school should be established. Nor was there any shortage of candidates to fill the places advertised by the government to get the venture off the ground. The first pilot chosen was Henry Petre, a London barrister who had learned to fly in England and had been Chief Instructor at the French Deperdussin Flying School before coming to Australia. He was joined by Eric Harrison and a team of four mechanics. An order was placed with the Royal Aircraft Factory in England for two tractor prop biplanes and two French Deperdussin single seaters. A Bristol Box trainer was also added to the order.
The army wanted the training school to be established beside the Royal Military College at Duntroon, but the site was rejected by Petre and Harrison as being too high and hilly. After inspecting several other places they settled on Point Cook near Werribee in Victoria where 734 acres (298 hectares) were purchased. It took until March 1914 before the first test flight could be conducted, and August before there was an intake of students at the flying school. By then the war, which had been threatening for some time, had already been declared. In anticipation there had been an escalation of expenditure on aviation and a rapid development in aircraft design. Germany led the way having spent the equivalent of $US28 million over the previous five years. It was closely followed by France which had spent $US22 million. Italy, Austria and England invested $US8 million, $US5 million and $US3 million respectively over the same period, but America had only outlaid half a million dollars on development by the time the war commenced. In France some 3600 Gnome rotary engines had been produced in the five years prior to the war. In the next four years another 20,000 would be built. Many more were produced elsewhere, with or without a licence.
The war in the air
The aeroplane had become a weapon in the skies. Britain and America had already carried out bombing trials and France had squadrons of Voisin aircraft capable of carrying bombs. Initially Germany persisted with the slow-moving Luftschiffe Zeppelins, which we re used to drop bombs on London in 1915 until anti-aircraft batteries blasted them from the sky. Work, however, was already underway on twin-engined bombers at Gotha in Thuringia, Germany. On 17 May 1917, Germany launched its first raid on London from an airfield in Belgium. At the same time the Russian Igor Sikorsky was designing an aircraft with four engines and a crew of six which could carry a ton of bombs. After the Russian Revolution, Sikorsky escaped to America where he continued to design and build aircraft. Britain too had a long-range bomber by 1917 in the Handley Page 0/100, which could carry 1800 pounds (818 kilograms) of bombs a distance of 200 miles (322 kilometres). In the next couple of years its capacity and range would be extended in new models being produced. 					
Australia could contribute little at first to the war in the air. It could not even send men until April 1915 when a detachment, or half flight, of four pilots and 41 ground crew, including eighteen mechanics, joined the Middle East campaign, although some had very little knowledge of aircraft maintenance. So impressive we re these young recruits that the British War Council was anxious to recruit more Australians into the Royal Flying Corps. Some 180 were commissioned into the British force before Australia established the first of its own flying squadrons. The No.1 Squadron was formed in 1916 and joined the war in the Middle East. Among them was Richard Williams who would rise to the rank of Air Marshall and become the first Chief of Air Staff, and be known as the ‘Father of the RAAF’. A second squadron, the No.2 followed shortly after and was stationed initially in Egypt, and then France. Two more squadrons, the Nos 3 and 4, were sent to England for an all-too-brief training before joining the war in France. Even their most accomplished pilots had less than twelve hours flying practice before they were sent out to deal with the likes of the German, Manfred Freiherr von Richthofen, of ‘Red Baron’ fame. The following year another four training squadrons were assembled in England from men already engaged in the war in various capacities.
Eager to be part of the action quickly, many young men with flying experience had taken themselves off to England at their own expense and had made themselves available to the Royal Air Force or the Royal Navy Air Service. Among them we re Charles Kingsford Smith and Bert Hinkler who would both become household names in aviation in Australia. Other Australians who distinguished themselves in the air war in Europe and the Middle East were Ross Smith who, with his brother Keith, would win the London to Australia Air Race in 1919, and Hudson Fysh, who with Paul McGinness, would found the Queensland and Northern Territory Aerial Services, which would eventually be known as Qantas.
When the war finally came to an end in November 1918, there were thousands of aircraft on the ground in Britain and Europe, most of which bore little resemblance to those being flown in 1914. New construction companies had opened up, producing a range of craft to suit the diversity of the operations they were being required to perform from surveillance and bombing raids, to the sharp-turning smart little scouts whose dog fights in the air have become legend. And the Australian pilots who flew them acquired skills which would put them at the forefront of aviation in the world in the years to come. 
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