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TO MEN IN SHEDS,
EVERYWHERE.


Also by James May

MAY ON MOTORS


INTRODUCTION

Around 1.6 million years ago our distant ancestors, Homo ergaster, created a cutting tool, a simple hand axe in the shape of a tear drop. It worked very well; so well, in fact, that they and their descendants barely altered it for the next million years.

A million years without progress is incomprehensible. If all innovation happened at such a glacial pace, inhabitants of the earth in 1,002,007 would still be driving around in the new Fiat Panda and still be listening to James Blunt.

Fortunately, something happened in the course of human evolution and encouraged ingenuity. Some suggest it was the mastery of fire that ultimately led to the white heat of technology. Others believe it was something more abstract, the development of consciousness. I can’t help wondering, though, if it was the invention of the shed.

Eventually, successful technology leads to huge corporations, research laboratories and great sprawling factories employing thousands of people between them. But the moment of inspiration is invariably a lonely experience in a shed of some sort. The Wright Brothers built a shed at Kitty Hawk and assembled the Flyer there. It was in a shed that Karl and Bertha Benz stood mesmerised by the faltering thud of their internal combustion engine. John Logie Baird developed his television system in an attic, which is nothing more than a shed structure on top of another building.

It may be simply that inventors are usually poor, notoriously bereft of business acumen and generally misunderstood, and so are forced by circumstances into sheds. But it could be that the shed environment, and some unwritten convention that says it is a place of deep thought that is not subject to the restrictive tenets of normal life, provides a unique form of inspiration. Sometimes, the shed simply grows with the development of the new science: Britain’s airship industry existed entirely in giant sheds, and the rocket that took men to the moon, the Saturn V, was built in NASA’s VAB, the Vehicle Assembly Building in Florida and the biggest and greatest shed of all time.

Whatever it is that promotes innovation, the twentieth century enjoyed it in abundance. In the space of 100 years the sky filled with aeroplanes, humans set foot on another planet, the globe was shrunk by radio and television, the common man was liberated by the car and the motorcycle, we swam with exotic undersea creatures purely for recreation and we listened out for signs of life from the other side of the universe. And as we expanded our horizons outwards, we also turned our curiosity inwards to investigate the nature of ourselves, learning in the process that there is as much to discover in our own bodies as there is in the vastness of space.

But this leads to a problem; what to include in a book like this and the television series that goes with it. Not everything, certainly, because there is so much. So this is, unashamedly, a personal selection, the inventions and discoveries that best capture the mood of the most exciting century in history. Of course not all innovation is for the better and some, such as the mobile phone and the atomic bomb, threaten the very fabric of society. But the net result of progress is magnificent and should – must – be celebrated.

The alternative is stark: the only tool would be a stone hand axe just like the one that belonged to your father x 40,000.
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THE GREAT DEPARTURE

Aviation enthusiasts have always bought aeroplane picture books. At any air show they are racked up for the delectation of those people with unfeasibly long camera lenses, and sporting titles such as The Boeing 757 colour portfolio.

But Concorde, by the photographer Wolfgang Tillmans, is different. It is still merely a collection of pictures – snapshots, really – taken around London and showing the aeroplane soon after take-off and on its final approach. The difference is that Tillmans’s book found its way on to the coffee tables of people who have never been to Farnborough and who would barely look skywards if a jumbo flew over.

It helps that Tillmans is really an artist, and that Concorde is considered an art book. It helps also that its subject-matter is as unutterably beautiful as a Raphael virgin. Even so, his book would not enjoy the unique place it occupies amongst aviation literature if Concorde did not exert such a hold over the consciousness of the people.

Consider this: Concorde is an aeroplane type, of which twenty were built, yet no one ever said, ‘There goes a Concorde.’ It was always simply ‘Concorde’, an entity rather than a mere industrial artefact. No other manufactured product enjoys this distinction of existing in number yet being perceived as unique.

Concorde was totemic, iconic, and everything else that has been said about it a million times; an airborne monument to the white heat of technology and a testimony to the pace of progress in the century that produced it. The same century gave us the very first powered aeroplane, in 1903, but less than a lifetime later, in 1969, gave us one that could fly at twice the speed of sound, so high that the sky turned black, and while its hundred passengers dined in pressurised and air-conditioned comfort.

Today, Concorde G-BBDG – claimed to be the fastest of the fleet – resides at the Brooklands Museum as a tourist attraction. Visitors can climb the steps and settle into the snug seats of its surprisingly narrow fuselage, as they would have done if they were ever rich or important enough to fly on it for real. The bulkhead-mounted speed readout will be dutifully made to flicker into life and display the magical Mach 2 figure that the original occupants paid so much to experience. Even on the ground, the Concorde experience is quite magical.

But slip past the ‘no entry’ sign and into the cockpit and the mystique of Concorde begins to show a few cracks. This is a sixties aircraft, conceived before the digital age and, while the seat fabric, lavatories and galley service were constantly improved, the costs and complications of certification meant that the flight deck went largely unchanged. So there is no fly-by-wire joystick control, no ‘glass cockpit’ computer screen and, frankly, no space to move. Instead there is a huge and weighty control yoke, serried ranks of clunky switches, massive levers for engine controls and an incomprehensible array of analogue instruments set into the chipped and faded grey expanse of its panel. Only an airspeed indicator reading to Mach 2.2 distinguishes the cockpit of Concorde from that of a Cold War-era V-bomber.

The pilot’s seat of Delta Golf is a good place for an aviation reality check. The debate about the value of Concorde still rages. It was a great morale booster, a symbol of national pride for the countries that built it, an inspiration to all industry. It is said that more aerodynamic theory was thrashed out in the design of Concorde’s delta wing than in all the preceding years of heavier-than-air flight. But it was hideously expensive, it was considered anti-social by many, it never entered widespread service with the world’s airlines, as its creators hoped, and in the era of modern telecommunications it began to look painfully slow as a means of linking London and New York. It remains the only supersonic airliner to have entered regular service, but belongs to an age that has passed.

Seated in the now silent shrine to Concorde’s captain and first officer, staring through the clutter of struts, seals and perspex that form Delta Golf’s raised ‘droop nose’, it becomes easier to accept that the most dazzling commercial aircraft in history might just be its most irrelevant.

Manned flight is a technology that must have been envisaged long before it was achieved. There is, after all, a precedent in nature. As soon as humans walked upright and turned their eyes upwards, they saw birds doing it and must have sensed it was possible.

But that’s not to say it was easy. Attempts at flight are as old as civilisation itself, but it was not until the first few years of the twentieth century that the aeroplane as we might recognise it took to the air, courtesy of a couple of American bicycle-makers called the Wright brothers (only five Wright-built bicycles are known to have survived).

On the morning of 17 December 1903, at a remote and desolate beach near Kitty Hawk in North Carolina, Orville Wright kept their confidently named ‘Flyer’ in the air for twelve seconds. Owing to a hefty headwind of almost 25 knots, he covered a distance of just 120 feet, so the world’s first aeroplane trip could be replicated in its entirety within the shadow of a Boeing 737.

Orville, in turn with his elder brother Wilbur, made several more flights that day, the longest covering 852 feet and lasting almost a minute. These were not the fortuitous ‘hops’ that had been achieved in some other early experiments. This was flight, and the historic day was brought to an end only when the machine was damaged in a minor crash.

Today, the original Flyer is in the Smithsonian Institution in Washington DC and is one of its most prized exhibits. But it wasn’t placed there immediately. For years a debate raged over who was first – the Wright brothers, or their rival, Samuel P. Langley (secretary of the Smithsonian, no less), whose ‘Aerodrome’ crashed into the Potomac river earlier in 1903 but was exhibited in the institution as the first machine capable of sustained flight. The argument continued until 1948 when, following the intervention of Charles Lindbergh, the Flyer was moved from London’s Science Museum and given its rightful place.

There have been other contenders, too, such as the French pioneer Felix du Temple de la Croix, who claimed to have flown his steam-powered aeroplane as early as 1874. Another Frenchman, Clement Adler, is purported to have flown his steam monoplane a distance of 165 feet in 1890. The German Gustav Weisskopf is said to have flown half a mile in 1901 and, astonishingly, seven miles in 1902. Cynics have suggested that the principal achievement of the Wright brothers was in remembering, unlike any of their rivals, to pack a camera.

But the Wright brothers, instinctive practical engineers who built bicycles for a living but also dabbled in engines and printing presses, deserve the honour. What they actually achieved, in the strict language of the historian, was the world’s first sustained, powered and controlled flight of a heavier-than-air machine. And control was the big issue.

Looking at the Wrights’ Flyer today, it seems that they got the basic layout of the aeroplane slightly wrong. What we would now think of as the tailplane is in front of the main wings, with only the rudder behind. The pilot was also required to adopt a prone posture. But the system of control they devised is essentially the one that survives to this day (curiously, their means of control was a truly counter-intuitive series of levers, the arrangement of which was rendered almost immediately obsolete). One detail difference is in the control of roll, which the Wrights achieved by warping the whole wing of the machine, an idea inspired by observations of bird flight (as, indeed, it was in the sketches of da Vinci). Today, that job is done by ailerons – smaller hinged surfaces set into the wing – but the principle is broadly the same. Prior to the Wrights, it was generally believed that an aeroplane would be steered by shifting the pilot’s body weight, as a hang glider is. (A legal battle with rival aviation pioneer Glenn Curtis over the patent rights to the aileron principle was just one of several in which the Wrights became embroiled.)

It would be wrong, though, to imagine that aviation pioneers spent centuries flapping around in Icarus-like feathered bird suits only for the Wrights to step in and solve the whole conundrum at a stroke. Much valuable work had already been done prior to their historic first flight, including, in fact, quite a bit of flying.

In England, the Yorkshire baronet Sir George Cayley (1773–1857) worked tirelessly on theories of flight, and a sketch of his dated as early as 1799 shows the basis of a fixed-wing aeroplane and some of the aerodynamic forces acting upon it. In Germany, the mechanical engineer Otto Lillenthal and his English pupil Percy Pilcher had made many successful manned glider flights before their deaths, in flying accidents, in 1896 and 1899 respectively. Models had been flown – noticeably by the Wrights’ eventual detractor, Samuel Langley – and the American Octave Chanute, a tireless champion of the quest for flight, produced a learned work entitled Progress in Flying Machines. The Wrights knew of all this, and acknowledged its importance in their own work. They, too, began their experiments with gliders and, using their own miniature wind-tunnel, sorted the issue of control before they took the bold step of adding power from a 12 hp petrol engine (which, inevitably, they designed and built themselves).

The Wrights were modest and secretive about their work. Although scores of people saw their miraculous flying machine in the air as they conducted further trials near their home in Dayton, Ohio, it was not until 1907 that a flight of more than a minute’s duration was achieved in Europe, by Henri Farman in a Voisin biplane. But once fired, enthusiasm for aviation in Europe was such that the Wrights’ aeroplanes were soon outmoded, and it was the French who took the lead. The year 1909 saw the first of what we would now call an air display, the Grande Semaine d’Aviation de la Champagne at Rheims, and in the same year it was another Frenchman, Louis Blériot, who conquered the second great aviation milestone – a crossing of the English Channel by air.

On 25 July, starting from the coast at Calais, he flew the 23.5 miles to the Dover clifftops in a monoplane of his own design, crash-landing near the castle but emerging unscathed to enjoy a hero’s welcome by the British. It is thought that it was only the cooling effect of light drizzle on Blériot’s struggling Anzani engine that prevented him from losing power and ending his bid in the sea, but no matter. The aeroplane could be seen to have arrived and, portentously, the far-sighted recognised that maritime isolation could no longer be regarded as a guarantee of safety from aggressors. For his feat, Blériot received the £1,000 prize offered by the Daily Mail; the cash and his new-found reputation helped him establish a highly successful aeroplane business.

By 1913, the concept of a passenger-carrying machine had already been demonstrated by the genius Igor Sikorsky with his massive ninety-two-foot-long Bolshoi airliner. It was the first four-engined aeroplane to fly, the largest flying machine of its time, and the first to feature an enclosed passenger cabin. On 2 August of that year it made a flight of 1 hour 54 minutes with eight people on board. The world was about to witness a great dawn when it was plunged into a war, among the first casualties of which was the promise of commercial air travel.

But in a roundabout way, the war that threatened to destroy the world ultimately played a vital role in shrinking it. From 1914 to 1918 aviation technology progressed by the leaps and bounds it always makes during wartime. Most notably, aero engines were developed to vastly superior levels of power and reliability, leading to parallel improvements in the performance, range and dependability of the aeroplanes to which they were fitted. Aeroplanes at the beginning of the war were fitted with the sort of engine that had taken Blériot over the Channel. By 1918 Rolls-Royce was building the Eagle VIII, a magnificent V12 monster producing 360 hp.

Two Eagle VIII engines powered the Vickers Vimy, a biplane of sixty-eight-foot wingspan designed to be Britain’s heavy bomber, but arriving too late to play an effective role in the war. It was with a Vimy – in essence an item of war surplus – that two Englishmen, John Alcock and Arthur Whitten Brown, made their attempt on the next great milestone in aviation, a non-stop crossing of the Atlantic.

Both men were veterans of the first air war, and both had been shot down and taken prisoner. At the suggestion of Vickers, Alcock, as pilot, and Brown, as navigator, teamed up for the treacherous transatlantic bid and a chance to win the £10,000 prize on offer for the first successful crossing, again put up by the Daily Mail.

To take advantage of the tailwind that can still knock a couple of hours off the return flight time from New York to London, the Vimy was dismantled and shipped to Newfoundland. It was reassembled in a suitable field near St John’s and loaded with 870 gallons of fuel, forty gallons of oil, a few meagre provisions and two stuffed toy cats as lucky mascots. On 14 June 1919, Alcock and Brown lumbered into the air, missing surrounding trees by inches, and set course for the British Isles. As they thundered over St John’s Harbour at 1,000 feet, vessels sounded their sirens in final farewell.

It seems likely that some of the in-flight escapades of the two pioneers were somewhat exaggerated by press reports of the time. But even without the journalistic licence, the journey was harrowing enough. The Vimy could cruise at an airspeed of around 90 mph – a speed comfortably surpassed today by a Fiat Panda. Their radio packed up after three hours and they flew into desperate weather. Most of the journey was made in cloud or a fog so thick that even the engines, a few feet away on the wings, were obscured. Before nightfall one brief break in the weather allowed a sun-sighting, confirming that the Vimy was only a few miles off course and that Brown was indeed a superlative navigator.

The racket from the engines was too great for conversation, so the pair communicated with written notes. The battery-operated system for their heated suits failed, as did the altimeter. At one point, the Vimy fell into a disorientating spiral dive in cloud, Alcock recovering control only twenty feet above the sea. Both men reported tasting salt spray on their lips.

Miraculously, after fifteen hours in the air, Alcock and Brown spotted the Irish coast in the distance. They flew low on arrival, looking for a suitable landing ground. A green meadow looked ideal, not least because the locals appeared to be waving them in. Unfortunately, the gestures were a warning that the ‘meadow’ was in fact a bog, Derrygimla Moor. After 1,890 miles and 16 hours of knife-edge airmanship, Alcock and Brown’s Vimy came to grief, nosed over in the mud with its wings and fuselage badly damaged but with its crew unhurt. When Alcock announced that they had just flown in from America, the assembled crowd laughed at the absurdity of the suggestion.

Fame, money and knighthoods followed, and seem more than deserved when Alcock and Brown’s original Vimy is viewed at close quarters in London’s Science Museum. It seems a fabulously primitive machine, apparently the combined work of a shed-builder and a sail-maker. Popular history often recognises Charles Lindbergh’s flight from New York to Paris in 1927 as the first transatlantic crossing; it was merely the first solo crossing.1 Lindbergh’s achievement is not to be diminished, but Alcock and Brown’s was more significant and more momentous. It remains the most epic flight in aviation history and the equal, for daring and audacity, of the Apollo 11 moonshot of fifty years later.

It certainly stoked the enthusiasm for commercial air travel that had been kindled with Sikorsky’s Bolshoi. In the same year as the Atlantic crossing, and just a month later, Britain’s first airline, the short-lived Aircraft Transport and Travel, began operations with another converted First World War bomber, the single-engined De Havilland 4A. Old bombers were the stuff of pioneer airlines.2

The Dutch national carrier KLM was also founded in 1919, and remains the oldest airline still operating under its original name. Its first flight, the following year, took two English passengers from London to Schipol. As with many other fledgling European airlines, it was founded with a view to maintaining good communications with distant colonial possessions. The UK’s long-haul flag-carrier, Imperial Airways, was set up to compete with the Europeans in 1924. It enjoys the distinction of being the first airline to show an in-flight film, The Lost World, between London and Paris in 1925. It was to evolve, by 1939, into the British Overseas Airways Corporation after merging with the then private British Airways Ltd.3

Imperial would eventually use ruggedly handsome flying boats, such as the Short Brothers’ Ensign and Empire for routes to Africa, and the precarious-looking Handley Page HP42 for the overland route to India. But in its early days it was forced to rely, like everyone else, on thinly modified ex-service aircraft in which bomb racks and gun positions had given way to a few creaky conservatory chairs. This was an era in which merely being a passenger was a pioneering activity, in which the most intrepid could forgo the luxury of wickerwork and join the pilot in the open cockpit. Arrival at any specific landing place could not be guaranteed, and turbulence at the enforced low altitudes could be severe.

So it is hardly surprising that, even in the 1920s, there were plenty who doubted the aeroplane’s long-term future, and especially where long-haul was concerned. There was, after all, an alternative, in the form of the airship.

By the 1920s, the airship was already an established means of travel. Deutsche Luftschiffahrts AG, or Delag, was founded in 1909, its purpose to operate passenger flights using Count Ferdinand von Zeppelin’s incredible craft. By the outbreak of the First World War Delag had logged 1,500 flights covering 100,000 miles and carrying 35,000 passengers, all without mishap. This, after all, was the world’s first true airline.

Despite a spot of bad PR during the war, when Zeppelins were used to bomb London, the German airship industry survived (with some help from American funding) and continued to stun the world. In 1924 the Zeppelin LZ126, ordered by America as a war reparation, was flown across the Atlantic to a rapturous reception. President Coolidge called it ‘an angel of peace’ before assuming possession and renaming it the USS Los Angeles. The next Zeppelin, the LZ127 Graff Zeppelin, did much to cement the popularity of the airship, circumnavigating the globe in 1929 and flying a team of researchers to the Arctic in 1931.

In Britain, the peacetime potential of the airship had not gone unrecognised and Britain would therefore build the biggest and greatest. Two huge designs were begun in the mid-twenties; one, the R100, was a private venture by Vickers, built at Howden in Yorkshire (the chief engineer was Barnes Wallis, later of bouncing-bomb fame). The other, R101, was a government job, built at the Royal Airship Works at Cardington.

Today, all that survives of the two projects is the pair of massive assembly sheds at Cardington; one restored and in use as a film studio, the other decaying, windswept, largely untouched, and deeply haunted by the spirits of the men who had this magnificent and dignified vision of shrinking the world with lighter-than-air flight. Apart from its continued use on a smaller scale as an advertising blimp or a floating television camera platform, the airship has been dismissed as a red herring of aviation.

But at the time, the argument for the airship was highly convincing. An envisaged ‘voyage’ from England to India in the R101 would take five days. The same trip on Imperial’s aeroplane would take eight days and would involve twenty-one stops. The quickest sea passage took four weeks.

And above all, airships were luxurious. Instead of the buffeting and claustrophobia of the aeroplane, the R101 would offer the appointments of a first-class hotel: sleeping quarters, bars, dining rooms, promenades and even a smoking room. It was in the smoking room that the nervous passenger might perceive the one potential drawback of being suspended under several million cubic feet of highly volatile hydrogen gas. The room itself was lined with asbestos, and the only lighter allowed on board was chained to its table.

The vastness of the Cardington sheds is a clue to the volume of gas needed to transport a relatively small number of people; their size the only remaining clue to how awe-inspiring these lightweight leviathans of the air must have looked. R101 was almost 800 feet long. A ship indeed.4 Given its volume – over 5.5 million cubic feet – the use of hydrogen as its means of levitation seems like pure lunacy. But there were reasons: helium, the alternative, was harder to come by and very expensive. Hydrogen could be produced on-site by a relatively simple process.

When R101 crashed on its maiden voyage to India on 5 October 1930, during stormy weather over France, the impact itself was hardly dramatic. It is reckoned to have been travelling at just 13 mph, the ideal speed for a perfect landing, as a survivor observed. It settled with a light bump. Sadly, the fire that seems to have been caused by a hot engine coming into contact with the ruptured gasbags killed all but six of the fifty-four on board. Among the dead were seventeen high-ranking VIPs. It was a national disaster, a Titanic of the air. R100 was scrapped and the British airship industry faded away.

In a perverse way, the crash of the R101 almost prevented the most famous airship disaster of all time, that of the Hindenburg. The Zeppelin company’s boss, the brilliant and pacifistic Dr Hugo Eckener, had been alarmed by the speed at which fire had engulfed the British airship and decided that his next Zeppelin should be filled with inert helium.

Unfortunately, by the time it was launched in 1936 the Nazis were in power. Although they saw no military use for airships, they were keen to exploit the propaganda benefits of the much-admired Zeppelins – hence the disturbing swastikas on the Hindenburg’s fin. Eckener himself had named the ship after the former German president Paul von Hindenburg to pre-empt any attempt by the party to name it after Hitler.

But the Nazis’ obvious warmongering meant that there was an embargo on helium, which only the US could supply in sufficient quantities. So hydrogen it was, although as a precaution the gas was tainted with crushed garlic so that leaks would be easy to detect.

The Hindenburg disaster, on 6 May 1937 at Lakehurst, following a transatlantic flight, broke the two golden rules of all disasters; by being one in the first place, and through being captured on film and narrated by a distraught reporter. The ship’s high-profile demise spelt the end of airships altogether.

Every decade or so, the airship idea is briefly but unconvincingly revived. There have been plans for gigantic (and helium-filled) freight airships, and the Zeppelin company was recently reformed, but only with a view to building small blimps.

So by the Second World War, and greatly aided by preparations for it, the heavier-than-air machine had triumphed as the preferred form of flying. Two aeroplanes, examples of which are still in service today, illustrate the speed of airliner development as the world accelerated towards another war.

One is Britain’s de Havilland Dragon of 1933 and its successor, the slightly improved Dragon Rapide of 1934. Its design, with its angular nose and tapering wings, appears to have been influenced more by Art Deco fashion than aerodynamic expediency, but in fact it flies rather well. It was the EasyJet of its day, and the origin of the European weekend away break.

But fly in a Dragon, and you will quickly realise that it still owes a great deal to the technology of the early ex-bomber airliners. Pull away the thin interior trim and you will discover metal tubes, wood and doped fabric. It is a biplane, braced with wire, with fixed undercarriage and powered by two small in-line engines.

A year later, America produced the Douglas DC-3, one of the world’s most successful aeroplanes. The DC-3 was an all-metal monoplane, with retractable wheels, modern radial engines and efficient variable-pitch propellers. Some offered in-flight berths and a galley. In the early days of American air travel, the flight crew would carry train tickets to give to passengers if the flight was diverted or forced by weather to land short of its advertised destination. With the DC-3, travellers had a genuine alternative to the railroad. The American continent could be crossed in three hops in fifteen hours.

The designers of the DC-3 reckoned on building fifty to a hundred aircraft. Over 13,000 were eventually built and 400 remained in service in the late nineties. If any aeroplane can be said to have established the supremacy of air travel, it is the DC-3.

The war helped, since the DC-3 was also built as a military aircraft, designated the C-47. As such, it served as a paratroop transport, glider tug and general workhorse in all theatres of the world war. The Second World War, inevitably, spurred aeroplane development just as the first had and, just as importantly, provided a glut of highly trained pilots. By its conclusion the jet engine had been proven along with the pressurised cabin, a combination of which could be used to build an airliner that would fly faster and more economically at high altitude, while avoiding the turbulence that characterised low-level flight to boot. A pressurised fuselage meant the end of the huge windows and panoramic view of the Dragon Rapide, but in return passengers were far less likely to throw up en route.

In the immediate post-war years, as in the early twenties, small airlines struggled on with the DC-3 and yet more hastily converted bombers such as the Avro Lancastrian (an Avro Lancaster with a modified fuselage, much used during the Berlin Airlift) and the Vickers Viking (based on the wings and engines of the Wellington and employing its geodesic structure, which was the creation of Barnes Wallis, the R100 engineer). But by 1949 the world’s first jet airliner, the de Havilland Comet, was ready.

The Comet was like no other civil aircraft before it, and not just because it had no propellers. Its top speed was almost 500 mph and it could fly at 40,000 feet. It entered service on the route between London and Johannesburg, carrying 30,000 delighted passengers in its first year and generating orders for fifty aircraft.

But the jet age would have its disaster, and the first jet airliner would provide it. The cause of two mysterious crashes, both involving the catastrophic failure of the Comet airframe at high altitudes, was eventually traced to metal fatigue around, among other things, the corners of the aircraft’s square window apertures. It was a harsh lesson in the structural laws governing a pressurised fuselage, and the reason why the windows on airliners today all feature radiused corners.

The Comet, after considerable modification, achieved another first in 1958, becoming the first jet airliner to enter transatlantic service. That year also saw the introduction, with Pan Am, of the legendary Boeing 707, the aircraft that kick-started the Seattle firm’s domination of the world’s airliner fleets. More commercially successful than the Comet, which inaugurated the jet age, it is the airliner that sounded the death knell of the post-war propliner.

Some of the world’s most charismatic airliners disappeared with the coming of the jet, all relegated to history by the presence of their propellers. They included the Lockheed Constellation of 1943, the Douglas DC-6 of 1947, and the Boeing Stratocruiser (also from 1947, and derived from the B-29 Superfortress of Enola Gay fame). In their place came such classics as the Hawker-Siddeley Trident (1962), the Vickers VC10 (1962), and the Boeing 737 (1967). But the two greatest airliners of the twentieth century were yet to appear, and only one of them was to survive.

The Boeing 747, the jumbo jet, is a truly remarkable aeroplane, and not simply because it remains the world’s biggest airliner nearly forty years after its maiden flight (with the right seating arrangement, it can carry over 500 passengers). No less impressive is the speed at which it was developed. In 1966, when airline travel was booming, Boeing gambled the entire value of the company on the 747. It entered service with Pan Am less than five years later. Work progressed at such an astonishing pace that the team responsible for the 747 became known as ‘the Incredibles’.

There were many engineering and operational challenges in the 747. The double-decked fuselage was the first Boeing had employed since the Stratocruiser.5 New engines were needed for such a monster, and were designed by Pratt and Witney. Ingenious flaps were needed to slow the 747’s approach speed to one that would allow it to use existing runways, and the rakish sweep of its wings was necessary if it were to fit in existing hangars.

More mundanely, some new training methods were needed, among them a device known as Wadell’s Wagon (after Boeing’s chief test pilot, Jack Wadell). It consisted of a mocked-up 747 cockpit mounted on top of a truck and allowed prospective pilots to become familiar with the sensation of taxiing an aircraft from a position thirty feet above the ground.

The first commercial flight of a 747 took place on 21 January 1970, in the same year as those of the largely forgotten Douglas DC-10 and Lockheed Tristar, on the Pan Am route from New York’s JFK to London’s Heathrow (and a rapturous reception). Boeing predicted sales of around 400 747s, after which it expected its mother ship to metamorphose in a cargo carrier. At the end of 2006, 1,380 747s had been built and a further 120 were on order.

The reason for Boeing’s pessimism over the life expectancy of the 747 was the then widely held belief that supersonic travel was just over the horizon. Boeing itself was working on a Mach 2 swing-wing design called the SST. The Russian manufacturer Tupolev was working on its ill-fated Tu-144, and the year before the 747 entered service an Anglo-French consortium had successfully flown something called Concorde.6

Boeing eventually cancelled the SST, the Russian aircraft was blighted by a crash at the 1973 Paris Air Show and made only fifty-five scheduled passenger trips, so it was left to Concorde to blaze the trail to the supersonic future.

The magnitude of the threat from Concorde could be expressed in pure numbers. It would cruise at Mach 2.02, or around 1,330 mph, at which speed it would cross the Atlantic in half the time taken by a 747. It would fly at 60,000 feet, far above other aircraft, where it would enjoy dedicated air corridors. It was fast enough to outpace the diurnal spin of the earth, which eventually led operator British Airways to boast that you could ‘arrive before you leave’. With Concorde, it was claimed, no two cities on earth would be much more than twelve hours apart.

It would also be very expensive. So expensive that no one aircraft manufacturer could possibly afford its development. It began as a concept by British Aircraft Corporation, but the British government of the time demanded that an international partner be found to share the cost. Only the French were interested, and signed a treaty with Britain for the development of the new aeroplane in 1962. Such was the excitement generated that this alone produced a hundred provisional orders from the leading airlines of the day.

The French prototype, Concorde 001, made its first flight on 2 March 1969, an event broadcast live on British television with commentary from the air show and technology veteran Raymond Baxter: ‘She flies, she flies!’ This simply increased the size of the prospective order book even further. Supersonic transport was a future no country wanted to be without. Already there were mutterings from some aviation commentators and politicians about the enormous cost of the project, but this was an era in which the gods of progress were to be served without concern for the burden of consumption.

But it was the issue of consumption that dealt the first blow to Concorde; more specifically, a Middle East crisis that saw a huge leap in crude oil prices. Supersonic aircraft, with their insatiable thirst for fuel, became about as fashionable as V8-engined American muscle cars. Furthermore, nations as far apart as India and the US were expressing concern over the noise generated by Concorde’s four military-spec engines. By the time of the inaugural Concorde service from London and Paris to New York, an anticipated production run of 400 aircraft had been reduced to orders for just twelve, and those from the national airlines of the two countries that built it.

But none of this detracted from the undeniable allure of Concorde. Though an immensely complex aerodynamic proposition, in flight it exhibited the simplicity of a paper dart. Concorde trivia was of a sort that other aircraft couldn’t deliver. When Concordes passed the magic Mach 2 mark, their cabin crews would take a discreet look at the passengers to see if anyone had exploited the uniqueness of the moment as an opportunity to propose. Concorde livery was always mainly white, because it helped prevent the aluminium skin from overheating at supersonic speeds. Even then, it expanded so much that the fuselage grew in length by a foot at Mach 2, and on its final supersonic trips in 2003 its flight engineers wedged their caps into the gap that opened up between their consoles and the adjacent bulkhead, so that when the airframe contracted their headgear would remain permanently lodged in the aircraft they had served.7

And to Concorde’s transatlantic regulars – the film stars, media moguls and captains of industry – its cabin was like an exclusive club, and never mind that the seats were narrow, the overhead luggage space limited, or the windows oppressively small. To the end of its days, Concorde was accepted as providing a greater sense of occasion than any other means of transport devised; perhaps than any other event. Even when it was thirty years old, a seat on Concorde placed you at the cutting edge, in the fastest commercial aircraft of all time.

It is perhaps ironic, then, that the fastest commercial aircraft of all time came to grief when it was going too slowly. The infamous Air France Concorde crash of 25 July 2000 was the result of a catastrophic chain of events that began with a small piece of debris on the runway at Paris Charles de Gaulle. This shredded a tyre, parts of which in turn punctured a wing fuel tank and started a fire. One engine on the port wing was shut down by the captain in response to the fire warning. Soon after, the second engine on the same wing failed. The combined problems of asymmetric thrust and drag from the undercarriage, which failed to retract, caused the airspeed to drop and the aircraft to sink, nose high, until it struck the ground. All 109 people on board, plus four on the ground, were killed.

The crash, plus dwindling passenger numbers following the attack on the Twin Towers and an increasing maintenance burden, led to the retirement of Concorde in 2003. Inevitably, it was cited as the end of an era.

And it was, but it is worth remembering that the century in which powered heavier-than-air flight was born ended while commercial air travel was still supersonic; that the achievements of the Wrights, Blériot, Alcock and Brown and countless other pioneers, and the development of public air transport to the point were it is considered almost humdrum by many, all occurred within one lifetime.

A good measure of how quickly the aeroplane shrank the world might be this: it is perfectly possible that a passenger on Concorde, flying from London to New York at Mach 2, would have been able to remember reading in the paper about an earlier crossing of the Atlantic made by two men in something called a Vickers Vimy.
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