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This book is dedicated to lost friends and vanished

acquaintances: to the aviators and adventurers whose

friendship enriched my life, and who later paid

the ultimate price for their dreams.
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REACH FOR THE SKIES
Richard Branson

BALLOONING, BIRDMEN
AND BLASTING INTO SPACE
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Prologue

When I was a young boy we used to spend our summer holidays staying with my Aunt Clare in Norfolk. She was a close friend of Douglas Bader, the second World War fighter ace who had lost both his legs in a plane crash. We would often go swimming in the millpond at the bottom of her garden. Douglas would unstrap his legs and haul himself into the water. Seizing my chance, I used to run off with these tin legs and hide them in the rushes by the water’s edge.

There are few things more thrilling for a small boy than to be chased by a decorated war hero. Even better, I knew I could not be caught – or so I thought. I was about to learn that years of combat experience are a powerful weapon against horrid little boys. Legs or no legs, victory comes to the pilot who tumbles out of the sun upon his enemy, holding his fire until the last possible second. I ran round the corner of my aunt’s mill house – and stopped dead, horrified, as this great barrel of a man, growling and gnashing his teeth, bounded towards me on powerful arms. I screamed for help.

From her deckchair, Aunt Clare shot me a look that, had it been directed at an aeroplane, would have seen it plummeting into the ground. ‘Good God Richard! Would you give Douglas back his legs!’

If in my life I have associated ideas about ambition and achievement with dreams of flight, it is thanks to Douglas Bader, who used to take my aunt out flying and, true to form, would hurl their plane through all these daring aerobatic manoeuvres. (I think he fancied her.) With his example before me – one of the great flying aces of the Second World War – was it any wonder that I turned out the way I did, always reaching for the skies? I wasn’t the only child of my generation to be inspired by his example and his story (Paul Brickhill’s biography of him Reach for the Sky, later to become a film starring Kenneth More, is the classic to which this book pays homage). ‘Don’t listen to anyone who tells you that you can’t do this or that,’ he once said. ‘That’s nonsense.’

As far back as stories go, pioneers have reached for the skies. In the last two hundred years, they have mastered the air and made the modern world possible. Today they are bringing outer space within our reach. They’re inventors and toymakers, amateurs and adventurers, visionaries, dreamers and, yes, crackpots. Some have called them irresponsible, even dangerous. But I have met many of them. I have worked with them, and funded them, and flown with them. I admire them, and trust them, and I think they and their kind are our future.

Some paid the ultimate price for their efforts. Richard Ellis taught me to fly, or tried to. Alex Ritchie, a brilliant engineer, and Steve Fossett, an aviation pioneer, were friends. Fumio Nima was a gallant and charming rival as we strove to balloon across the Pacific. In 2006 I climbed aboard an English Electric Lightning supersonic jet with the South African pilot Dave Stock. We were attempting to break the world vertical speed record, rising from a standstill on the runway to an altitude of 29,000 feet in under 102 seconds. We missed the record by only two seconds, and Dave went on pushing the boundaries. In November 2009, at the Overberg Air Show in South Africa, Dave’s Lightning failed.

‘Hydraulic malfunction,’ he announced, cool and professional to the last. ‘I’m bailing out.’ A second later he said: ‘I have ejector seat failure.’ Dave died with his plane as it crashed to the ground. He was in his forties, and had two children. Dave and the others were all my inspiration as I assembled this history. In these pages you will find tales of heroic rescues; of records made and broken; of incredible feats of endurance and survival, including some of my own adventures, as well as developments in the future of air (and space) travel. It is a story of pioneers, and of course it includes the world-famous Montgolfiers and the Wright brothers, but I also want to describe some of the lesser-known trailblazers – people like Tony Jannus, who in 1914 created the first scheduled commercial flight in the world, flying his passengers over the waters of Tampa Bay at an altitude of just fifty feet; the ‘bird man’ Leo Valentin, who in the 1950s jumped from 9,000 feet with wooden wings attached to his shoulders; and my friend Steve Fossett, who dedicated his life to breaking records and having adventures.

This is their story. It is also, in a small way, my own.
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Introduction
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In Memory of Steve Fossett

IT was a freezing January evening in 1997. At the old Busch Stadium in St Louis, Missouri, a man by the name of Steve Fossett was about to attempt a solo circumnavigation of the world by balloon. Since we were competitors, and I had not met him before, I decided to wish him luck and wave him off.

To this day, the newfangled world of extreme aviation is sustained by a very old-fashioned spirit of sportsmanship, and I was looking forward to shaking my rival’s hand. When I arrived and saw the balloon, however, incredulity pushed every other thought out of my head: what madman, I wondered, would put their life at risk in this tub? It appeared to me to be one of the most primitive and gimcrack contraptions I had ever seen. This was no jet-stream surfer. This was a balloon built to suffer the outrages of regular, low-altitude weather. He expected to get around the world like this? In this? I got chatting with one of the ground staff and I was just about to comment, not too favourably, on the whole enterprise, when a TV crew approached. Since the cameras were running, I reined myself in a bit.

‘You know,’ I said, ‘this guy must be even madder than me.’

The man nodded. ‘Yeah,’ he sighed. He reached out his hand. ‘I’m Steve Fossett,’ he said.

Steve was in his mid-fifties, and had enjoyed a hugely successful career as a floor trader in Chicago, when he decided to see what he was capable of. ‘There was a period of time where I wasn’t doing anything except working for a living,’ he told me: ‘I became very frustrated with that and finally made up my mind to start getting back into things.’

Between the mid-1990s and his death in 2007, Steve broke about 130 world records, ninety-three of them in planes, balloons and airships, twenty-three of them in yachts. He climbed most of the world’s highest mountains. He swam the English Channel. He learned to glide and, with co-pilot Terry Delore, broke ten of the twenty-one Glider Open Class records. He learned how to fly a balloon, and was the first man to sail one around the world single-handed.

Steve had a hunger for the world and for finding out how the world ticks. His curiosity was insatiable. The technical and theoretical aspects of his adventures consumed him. He understood, and took great pride in, the technical advances his adventures inspired. By 2007 he was looking for ground suitable for his new car: a jet-powered behemoth that he hoped would carry him to a new world land-speed record. The shakedown runs had proven the car’s stability. The Target 800 mph team, under project director Eric Ahlstrom, said they were good to go. So, on 3 September 2007, Steve borrowed a plane (a Bellanca Decathlon, a single-engine stunt plane, its fuselage and wings made of wood and stretched fabric – technology as old as manned flight itself) and took off from the Flying-M Ranch in western Nevada on a three-hour scouting flight.


‘You

know,’ I said,

‘this guy must be even

madder than me.’



He did not come home.

His disappearance triggered one of the biggest manhunts in history. The Civil Air Patrol, the National Guard, sheriffs’ departments and volunteer fleets flying from Minden-Tahoe and the Flying-M Ranch scoured the area for signs of Steve’s plane – and after six days with no result, the search effort was extended even further. Peter Cohen of Amazon parcelled out fresh satellite footage to computer users across the Web. Now that Steve had volunteers all over the world looking for him, he was bound to turn up. That was what we thought. Hoped. Prayed for.

We told each other stories of miraculous rescues of the past; of surprising feats of endurance and survival. It would be just like Steve to walk his way out of the High Sierra. Had he not, as a student, swum his way to Alcatraz and back? It would be just like him to survive against all odds, the way he had survived, in 1998, a five-mile drop into the shark-infested Coral Sea.

In the desert, miracles sometimes happen. In 1927, executives at MGM Studios staged a stunt flight across America for ‘Leo’, the lion whose roar opens the company’s films. (The lion’s actual name was Slats; it came from Dublin Zoo.) They took a single-engined Brougham – much the same sort of plane that Charles Lindbergh flew across the Atlantic – and installed a cage directly behind the cockpit.

Marty Jensen was hired to ferry Slats from San Diego to New York. Five hours into the flight, he was lost, grounded, the plane’s wings and landing gear ripped off, trapped inside a ravine with steep rocky sides and no exit – with a lion.

Jensen gave the lion some milk, water and half his lunch, and set off on foot for help.

Four days later, nearly dead from exhaustion, he was rescued by cowboys. As soon as he could, he called the film company.

Their first question was: ‘How’s the lion?’

We waited, and we told each other stories.

Seventeen thousand square miles.

Slats was rescued unharmed: he carried on touring for a while, and died in comfortable retirement in 1936.

Forty-four thousand square kilometres.

The desert is big, but it is far from empty. The longer the search went on, the more wrecks the searchers discovered. Within the first couple of weeks, rescue teams had identified six crashed planes. Who had their pilots been? Had they been young or old? Had they had families? Who had mourned them? What had they left behind?

We may never know. The desert is riddled with inaccessible canyons. No one who knows the desert is prepared to estimate the number of other wrecks that may be out there.

I suppose this is where the book you’re holding was born. It occurred to me that no matter how many books are written, the history of aviation – the real history of aviation – is limitless and, for the most part, unrecorded. In this book I want to tell you my version of the history of flight – the story that matters to me. It’s about the people who have inspired me, and says something about what I’ve done, and what my friends and family have done; about what happened to us, and why. Everything in this book is true enough – but it doesn’t try to tell the whole story.

Not every pioneer is a well-funded trailblazer. When the First World War ended, the US found itself with an embarrassing amount of surplus equipment. You could buy a set of flying lessons and they’d throw a plane in for free. Amateur pilots flew from town to town selling five-dollar rides at county fairs. They lived hand-to-mouth, flying so they might eat.

Not every pioneer leaves the ground; they also serve who simply sit and think. The Swedish physicist Svante August Arrhenius published Worlds in the Making, the first ever account of the greenhouse effect, in 1906. When SpaceShipTwo takes its first astronauts into space, among them will be James Lovelock, a man who worked out how the Earth’s rocks, winds and oceans sustain life on this planet. He did it by studying Mars.

No pioneer works alone. Joseph was a maverick and dreamer; Étienne was severe, and responsible: together, the Montgolfier brothers ushered in the modern history of manned flight. The Wright brothers were equally dissimilar, equally inseparable: together, they invented the moveable wings that made today’s planes possible. Today, the Rutan brothers enjoy something of the Wrights’ notoriety. Before he turned his attention to spaceships, Burt Rutan wove extraordinary aeroplanes together out of exotic resins; his brother Dick flew them and set world records.

Not every pioneer succeeds. Clément Ader achieved manned heavier-than-air flight well over a decade before the Wright brothers, but his every public demonstration ended in a crash. In the 1990s, Larry Newman spent two solid years running himself ragged – not to mention every backer, volunteer and friend – in his desire to get his radical Earthwinds balloon around the world. On its last flight, Earthwinds travelled 100 miles.

Most important of all: passengers have been pioneers, too. Explorers, rescue parties, doctors and scientists, geologists and map-makers were among the first passengers to take to the air. But the very first passengers were pleasure-seekers, men and women with an insatiable appetite for seeing the world in a new way. Ultimately, they bankrolled air travel as we know it today, and we have them to thank for the transformation of our world.

I spend a great deal of my life on aeroplanes. I’m sometimes exhausted by the routine, as much as the next business traveller. But there isn’t a flight goes by when I don’t stare out of the window and thank my stars for what I’m seeing and feeling. I know a lot about air travel, and something about aviation, and because of this, flying fills me with excitement. If this book makes your air journeys just a little bit more magical, just an edge more miraculous, then I will have done my job. The air is full of wonders.

This has been a daunting book to write. As I’ve gone on, however, I’ve gained confidence. I’ve discovered and rediscovered the stories of men and women far more driven, far smarter and far, far braver than I am – and at the end of it all I realise that I am part of this story. I’ve won more than my fair share of competitions and set a handful of records. Like so many before me, I have plummeted into the sea and been fished, half-frozen, from the water. I know frostbite. I know the wrench you feel in your gut as a balloon rises to where the air is too thin to breathe comfortably. I know what an altimeter needle does when you fall from the sky. I know what it is to take the controls of an untested plane, fly on exotic fuel, and crash a dubious and home-made flying machine.


‘There isn’t a flight goes by

when I don’t stare out of the

window and thank my stars

for what I’m

seeing and feeling.’



Best of all, my success in business has given me the chance to help realise the ambitions of adventurers, engineers, scientists and visionaries of every stripe. I have met some remarkable people. None was more remarkable than Steve Fossett. At an age when many people are easing up and looking back on their lives, Steve dedicated himself to breaking records and having adventures. If this is what you make of your life, day in, day out, eventually your luck will run out. Though none of his friends could have predicted the manner of his death, we all assumed Steve would go out in spectacular style, sooner or later. When his luck finally did run out, he was at the controls of a light aeroplane he knew like the back of his hand.

Steve did not have children. He had only his own life to lead, so he led it. Among the projects left unfinished at his death was a submarine. He’d been chasing the world depth record. Steve did not have a death wish. He had the exact opposite. His appetite for life was so strong, it outweighed all fear. So what if his choices shortened his life? His choices filled his life, and enriched the lives of those around him.

In October 2008, in the trackless desert that swallowed him, another adventurer – a weekend hiker – stumbled upon the wreckage of Steve Fossett’s plane. The fuselage, wood and canvas, looked little different, after a year in the mountains, from the remains left by pioneers who vanished a century ago.

This book covers more than two hundred years of adventures in the air. Steve is part of that story now. The history of flight is full of remarkable people, and Steve’s adventures would have been understood and appreciated by every one of them.

Steve was part of a tradition, and the tradition survives him. It lives on.
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Part One




The Rising
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Escape plan: Daedalus makes wings for his son Icarus (frieze c. 200AD).


One

Walking on Air

A few stories to begin.

The first, from Greek mythology, you probably know already: how Icarus, wearing wings made of feathers and wax, flew too close to the sun; how the wings melted, and he came to a sorry end in the Aegean Sea.

Actually the story, as it grew over the centuries, got better than this. It got more believable. Icarus was the son of Daedalus, a talented but irascible inventor, constantly at odds with his patrons and jealous of anyone with the talent to rival him. Daedalus’ sister sent him her son, Perdix, to be his apprentice; but Perdix was too smart for his own good. He was always wandering off, beachcombing, collecting and observing. He studied how nature worked. Inspired by the workings of a snake’s jaw, he invented the saw.

Daedalus, whose inventions included the axe, the plumb line, the drill and glue, felt he was being upstaged. He made sure to accompany his nephew on his next walk, led him up a tall tower to catch the view – and pushed him to his death.

He didn’t get away with it. Daedalus was exiled to Crete and set to work by King Minos, building a labyrinth for the royal family’s least favoured son: the monstrous, half-human, half-bull Minotaur.

Down but not out, Daedalus kept half an eye on his work, the other half on Naucrate, one of Minos’ mistresses, and soon enough he had a son, Icarus. Not content with cuckolding his patron, he then gave away the plans of the labyrinth to Minos’ daughter, so that she could escape with Theseus, a foreign adventurer and thief imprisoned there. Minos, when he found out, threw Daedalus and his son into the labyrinth themselves.

This is where the wings come in. Daedalus made two pairs: one for himself and one for his son. Together they would fly to Sicily, over the heads of King Minos’ soldiers and his fleet of many ships. Like the nephew he murdered, Daedalus took inspiration from nature, tying feathers together in order of size to produce curved flying surfaces, just like the wings of real birds. He secured the larger feathers with thread, the smaller ones with wax, and warned Icarus to keep them out of the water and away from the heat of the sun.

The way we usually hear this story, Icarus is the tragic hero: a romantic figure, overcome with the thrill of flying, who yearned for the sun and died for his trouble. We all too easily forget the upshot of the tale: his father made it.

Daedalus flew successfully across the sea and landed in Sicily. There he built a temple to Apollo and secured the patronage of the local king. When Minos finally tracked him down, with his patron’s assistance Daedalus murdered him.

Of course, it’s just a story. But it comes from somewhere. The people who told and retold it knew something about where ideas come from. They knew the importance of observation and study; when they described Perdix’s saw and Daedalus’ wings, they showed how engineering takes its inspiration from nature. They knew the kind of ego and self-confidence you need to craft and invent new things, and somehow get paid for your trouble. They knew how easily patrons fall out with their designers and how resentments and broken loyalties can ruin the finest plans.

Another story. On eight or nine occasions between 1630 and 1632, Hezârfen Ahmed Çelebi flew over the pulpit of Okmeydani in Istanbul with eagle wings, ‘using the force of the wind’. The sultan, Murad IV, was so impressed he gave Hezârfen a sack of gold coins for his trouble. Then he declared: ‘This is a frightening man. He is capable of doing anything he wishes. It is not right to keep such people’ – and Çelebi and his new wealth were courteously, but promptly, escorted into exile in Algeria.

History is chock-full of projects for full-scale, people-carrying flying machines, and while none of them ever got off the ground in any meaningful or sustained way, it wasn’t for lack of knowledge. Some of Leonardo da Vinci’s fifteenth-century flying machines would have flown, had he only had access to lightweight materials. They wouldn’t have had to be very sophisticated materials, either: the right varnished silks and papers would have been enough to fill the skies of Renaissance Florence and Milan with hang-gliders and personal flyers.
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Leonardo da Vinci’s designs for flight featured this rather dubious-looking parachute.

They wouldn’t have been the first to fly, either: hang-gliding existed in China perhaps by the fourth century AD, and certainly by the time of Emperor Wenxuan of Northern Qi (r. 550 – 59 AD), who used condemned men as test pilots for his man-flying kites. One startling book, written a good two centuries earlier, even contains a description of a rotary-wing aircraft: ‘Some have made flying cars with wood from the inner part of the jujube tree, using ox-leather [straps] fastened to returning blades so as to set the machine in motion.’

Tempting as it is to imagine people riding around in these contraptions, more likely they were models – which brings us to our next story.

‘Gentlemen,’ Hardy Krüger announces, ‘I have been examining this aeroplane.’

Never mind the sterling performances and brilliant cast, headlined by James Stewart and Richard Attenborough, I think The Flight of the Phoenix (1965) is one of the most profound and important movies about aviation ever committed to film. No small claim, that. The film is, after all, a simple adventure story, transferring to cinema an equally simple (and equally gripping) novel by the prolific, now rather neglected novelist Elleston Trevor.

It’s the mid-1960s. An old Fairchild cargo plane is carrying oilmen out of the Sahara when a sandstorm blows up. One engine clogs and dies. Sand overcomes the other, and the plane comes down, far off course, in the middle of the most arid, inhospitable and unfrequented part of the desert. That’s before the credits. What follows is the really interesting bit. A neat early twist means that no one knows the plane is missing. The survivors can’t walk out of the desert. All they can do is wait for death. Meanwhile a young, arrogant and thoroughly unlikeable young German (actor Hardy Krüger’s finest performance, Ireckon) is wandering around the plane, round and round, constantly burning his fingertips on the sun-baked fuselage, stroking, prodding  – he’s driving everyone crazy. What is he trying to do? Dorfmann is an aeroplane designer, and he’s been dreaming up an escape vehicle. He reckons there are enough serviceable parts left over from the crash to build a new aeroplane. If the effort doesn’t kill them all, their gimcrack escape vehicle surely will: but working themselves to death is better than waiting for death, so they begin. Only there’s something Dorfmann forgot to mention. He’s only ever designed model aeroplanes. He’s had no experience of ‘the real thing’. Dorfmann’s defence, when finally this prickly fact comes to light, is a delight. Sweating and terrified, he delivers a speech – too long and broken to repeat here – which is, in little, a history of aviation. All the great advances in aviation have come from models, he says, and he lists them.

The lovely thing about this speech is that it’s true. Model aircraft have been flying for a lot longer than people. Was there ever a time when children did not play with model aircraft? The African-born writer and judge Aulus Gellius, writing in the second century AD, finds several sources to confirm the story of Archytas (428 – 347 BC), friend of the philosopher Plato and inventor of mathematical engineering: ‘For not only many eminent Greeks, but also the philosopher Favorinus, a most diligent searcher of ancient records, have stated most positively that Archytas made a wooden model of a dove with such mechanical ingenuity and art that it flew; so nicely balanced was it, you see, with weights and moved by a current of air enclosed and hidden within it. If true, Archytas’s ‘pigeon’ is the first artificial, self-propelled flying device we know of: a bird-shaped, steam-driven model plane!

In medieval times, the spread of windmills inspired toy pinwheels, and they, in their turn, inspired the kind of toy helicopter first seen in a Flemish manuscript dated to 1325. When the Wright brothers were little, the toyshops were packed with toy helicopters. Powered by rubber bands, they rose as high as fifty feet into the air. And as we’ll see when we meet the spaceship designer Burt Rutan, models are as important today as they always were, and just as inspirational.
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A toy helicopter entertains a child in Peter Breugels painting of 1560.

Most people hanker for a view of the Earth from space. I should know: I’m one of them. A ticket for a forthcoming Virgin Galactic flight into suborbital space will set you back $200,000. But a sense of the oneness of the Earth and its peoples does not have to come at such expense. I’d love you to join us on Virgin Galactic one day, and we’re working hard to make it affordable for everyone; but first, go treat yourself to an £89 balloon ride.

Balloons have been around for a long time, but even when I was a boy, public joyrides were hard to come by. Balloons were the playthings of the rich until around 1960, when an American engineer called Ed Yost found a way to build safe hot-air balloons more cheaply, using nylon fabric for the canopy and propane cooking gas as a heat source. A Bristol Aeroplane Company engineer called Don Cameron brought Yost’s ideas to Europe, and his first hot-air balloon, Bristol Belle, rose into the air above RAF Weston-on-the-Green on 9 July 1967. Balloons based on those original Yost and Cameron designs are the kind you see floating through summer skies. Ballooning ‘fiestas’ bring enthusiasts together from miles around. Most are local affairs. The biggest and most famous is at Albuquerque, New Mexico, where several hundred balloonists sink lakes of Budweiser beer and recreate the sort of airborne display that made headlines back in the nineteenth century.

The ballooning fraternity are a proud and close-knit bunch, and they’re a bit reticent around the rich adventurers and corporate sponsors that stage major world-record attempts. They take their sport seriously and they don’t like being upstaged. Sport ballooning is an absorbing and serious business, and its competitions follow precise, complicated rules. It’s no small achievement to fly ten miles in about an hour and pass within a few feet of a predetermined goal, with only the winds at different altitudes to steer you. A handful fly helium-filled balloons in long-distance races. The most famous of these is the Gordon Bennett Cup, started in 1906 by James Gordon Bennett, Jr, the publisher of the New York Herald and the man who financed Stanley’s search for the explorer Livingstone. Hot-air ballooning and gas ballooning are quite different sports, as we’ll see, so each category of ballooning sets its own records and salutes its own champions. It can be dizzying for a newcomer.





‘Someone bet me that I would not fly across the airfield by the end of the year. They knew I would not be released by the flight surgeon to return to flying status by then. In December I made a makeshift balloon and flew it across the runway.’




Per Lindstrand



I came at ballooning from a different angle again. Until the balloon designer Per Lindstrand phoned me up, the nearest I’d ever been to a wicker basket was watching the actor Cantinflas lean out of one to scoop snow from the side of the Matterhorn to ensure that David Niven’s champagne was adequately chilled in the film of Jules Verne’s Around the World in Eighty Days. (In the book, Fogg used every vehicle imaginable to circle the Earth, and his balloon flight was a disaster: they went backwards.)

Per’s engineering career took off in the Swedish Air Force, and his first balloon flight – in the early 1970s – lasted just a few seconds. ‘I’d been removed from flight status because of a medical condition,’ he remembers, interviewed by Tom Hamilton of the journal Balloon Life in 1998. ‘Someone bet me that I would not fly across the airfield by the end of the year. They knew I would not be released by the flight surgeon to return to flying status by then. In December I made a makeshift balloon and flew it across the runway.’

Per went on to work at Saab and Lockheed. When a neighbour in Sweden bought a state-of-the-art balloon from the UK, Per couldn’t believe his eyes. This was the state of the art? One look was enough to tell him that he could do better. How much better would reveal itself as the 1980s dawned.

Per’s balloons were sophisticated machines, but it was the fabric he used for his envelopes that fascinated me. They were made of this crazy plasticised, metalised stuff – a constantly evolving recipe that he never discussed in public. It was unbelievably thin and light and strong. Given what he wanted to use it for, it would have to be: Per reckoned he could get us both across the Atlantic Ocean by balloon.

He phoned me in 1986, mere days after I’d won the blue riband, propelled across the Atlantic Ocean faster than ever before on Virgin Atlantic Challenger II – a boat that was some sort of infernal marriage between speedboat and intercontinental ballistic missile. (Having got away with that, I was still half-inclined to believe that I could get away with anything.)

Before I could fly with Per, I had to get my balloon pilot’s licence, so I headed to Spain and placed myself under the watchful (and ever more exasperated) eye of my teacher, Robin Batchelor. I carried two impressions away from that day, both vivid, and each contradicting the other. I was, from the very first, captivated. I was amazed at how peaceful, how natural it was, to rise through the air without motors, without sound. How refreshing, to be able to escape the rigours and irritations of earthbound life and give myself up to the mercy of the winds! Crossing over the Spanish countryside, I found it easy to imagine that the winds were transporting me through time as well as through space, to a gentler, kinder corner of history.

At the very same moment, I was feeling absolutely wretched. Why was this person shouting at me? It was like being back at school! Why on earth was I putting myself through this? I had been my own boss since I was fifteen years old, and my whole life to that point had been dedicated to never taking another bloody exam for as long as I lived. And now look where I was: marooned with a teacher! Being shouted at! Again!

I learned ballooning the way I’ve learned everything else in life: by doing it. Robin Batchelor’s lessons got me started, and Per kept a very close eye on me at first. Neither man would ever say that I was a natural in the air. I learned on the job. Most balloonists, and most pilots, acquire their skills by degrees over several years. My story is different. Working with Per, virtually all my experience was gained during epic voyages lasting several days. As a consequence I became, very quickly indeed, one of the world’s more experienced balloonists.

I love balloons, and I still have one of my own – just a simple hot-air balloon with a wicker basket. If you want to escape the world entirely, it’s all you need. Nobody can trouble you. Nobody can stop you. You can’t even give yourself a hard time. You’re not in control. You have given yourself up to the air, and the winds are taking you where they will. My world-record attempts were about as choreographed and preplanned as balloon flights ever get, and still, under all that anxiety and effort, I got a tremendous sense of joy from being superbly powerless: human chaff, borne who knows where by the wind.

Today, could you trust me to carry you up, up and away? You might want to remind me of how I’m supposed to talk to traffic control. (I can’t for the life of me remember the rigmarole you need to safely overfly an ordinary airport.) Otherwise, you’re in safe hands. So let me take you for a ride.

We’re standing in a wicker basket, firmly anchored to the ground. Above us, attached to the basket with strong cords, is a gigantic inverted teardrop made of thin fabric. This is our balloon’s ‘envelope’. The bottom of the teardrop is open, and now and again I fire a burner – a sort of propane stove. This fills the envelope with hot air and is our only means of control during our flight. So how (you may be asking, as the minutes of preparation tick by) are we going to get off the ground?

This was a considerable mystery to the pioneers of flight, who were strapping their balloons together out of whatever they could find or make. Pioneers like the Montgolfier brothers and Jean Pierre Blanchard didn’t have clean, safe propane burners. Oh no: these daredevils filled their balloons with air rising from roaring fires of chaff, wool, tinder and even old shoes! If filling one of these early balloons sounds a mucky business – well, it was. Early balloonists weren’t entirely sure what it was about heating air that was making their balloons rise. Maybe it was the smoke filling their balloons that was making them lighter than air – in which case, the more smoke the better! Only later did people realise that the smoke itself was irrelevant – that it was the heat of the air that was making the balloon rise.

Here’s why. Gases expand to fill the space they’re given, and as they expand, they get thinner and thinner. The air we breathe would go gushing off into outer space for ever, if it weren’t for gravity. The Earth’s gravity holds the air close to the surface in a thin mantle: this is our atmosphere. ‘Air pressure’ is simply the total weight of the air above us at any one moment; and the higher we go, the less the pressure of the air. The air pressing on us at ground level weighs a lot: nearly fifteen pounds of air presses against every square inch of our bodies.

There are two basic kinds of balloon: a gas balloon has an envelope filled with a gas (helium, or hydrogen) that is lighter than the surrounding air; a hot-air balloon has an envelope that is filled with ordinary air that has been heated. Air, like any gas, will expand and thin out as it grows warmer. As the air in its envelope warms up, a hot-air balloon will become progressively lighter.

However thin the gas in your balloon, you’re eventually going to reach a height where the surrounding air is thinner. At that point, you’ll stop rising. The only way to go higher is to lose some weight – in other words, to throw something out of the balloon. That something (sandbags, lead weights, unpopular passengers) is called ‘ballast’. To come down again, you need to make your balloon (slightly!) heavier than the surrounding air. This is most easily done by ‘venting’ your balloon: letting some air or gas out of it.

[image: Image Missing]

Up, up and away: a contemporary hot-air balloon, designed by Don Cameron.

This is pretty much all you need to know for now. So let go of that anchor rope – and before you know it, we’re up in the air.

Balloon ascents are gentle. Because we’re moving with the wind, we won’t even feel the breeze against our skin, even in a gale. Even in a snowstorm. On board a balloon, you can be borne along at hundreds of miles an hour, strike a match, and the flame won’t even keel over to show you in which direction the wind is blowing. When a bird flies past, you can hear the beat of its wings. The prevailing impression, in these first few moments of ascent, isn’t of flying at all: it feels more as though the earth has fallen away.

If you had your eyes closed, you might not even notice you had left the ground. This happened to Charles Green, Britain’s most famous balloonist of the nineteenth century. Green was due to make his first ascent from Green Park in London in 1821, as part of the festivities surrounding the coronation of George IV. As the moment of take-off neared, sightseers packed so tightly around the balloon that Green slumped exhausted into the basket and told his assistants to get him some air. They paid out the rope, lifting him a few feet from the ground – and the balloon broke free. Green had no idea he was flying until cheers from the rapidly dwindling crowd persuaded him to peer over the side of the basket.

From the basket of a hot-air balloon, you can really recapture the excitement that must have flooded the minds of the early ‘aeronauts’, as for the first time in human history they saw their world laid out before them, as though it was a map. In 1858, the photographer Nadar (his real name was Gaspard Felix Tournachon) sailed 258 feet above the valley of Bièvre in France and captured a daguerreotype – an early photograph – of the earth below, blurred by the vibrations of the balloon. ‘We have had bird’s-eye views seen by the mind’s eye imperfectly,’ he wrote. ‘Now we will have nothing less than the tracings of nature herself, reflected on the plate.

[image: Image Missing]

‘Elevating photography to the height of art’: Nadar caricatured in 1862.

Of course, map views are a commonplace now. Those of us who lived through the Cold War experienced its most frightening moments almost entirely from the air: aerial images of Cuban missile installations; surveillance satellite photographs; overhead map projections of nuclear-weapon damage; aeroplane views of H-bomb tests.

For me and my generation, I think ballooning is a perfect tonic, a way to discard the paranoia of the Cold War and get back to the sense of wonder enjoyed by Prince Pückler-Muskau as he sailed in a balloon over the city of Berlin in 1817: ‘No imagination can paint anything more beautiful than the magnificent scene now disclosed to our enraptured senses: the multitude of human beings, the houses, the squares and streets, the high towers gradually diminishing, while the deafening tumult became a gentle murmur, and finally melted into a deathlike silence.’

People sometimes expect to see the curvature of the earth from the vantage of a hot-air balloon. This isn’t possible: the height you normally reach in a hot-air balloon is nowhere near great enough. Few complain. They’re too taken up with another strange and very beautiful optical illusion: the earth, far from falling away at the edges, seems to be curving upwards. It looks, as we rise, as though we’re contained in a giant bowl.

This illusion, too subtle to be noticed from a plane, is the result of diffraction – the same phenomenon as makes a pencil seem to bend when you dip it into water. The air is thinner now, as we ascend, and we are looking at the ground through air that becomes progressively thicker. Everything seems bent towards us, as though the earth were cupping us in its hands.

Few newcomers to ballooning expect to see outer space, and yet, after a very short period of ascent, the sky does begin to darken. I don’t have the words to explain why this should be so moving, but I’m by no means the first balloonist to get a lump in my throat at the sight. The nineteenth-century aviation pundit Monck Mason – never short of a purple phrase or two – writes with genuine passion of the way the balloonist ‘obtains... unerring tokens of his approach to the nether limits of the void and infinite gulf that lies beyond him; and I have no doubt, could he but continue his course until he had attained the outward margin of the atmosphere, he would... behold an impenetrable abyss of perfect blackness, in which every visible source of light would stand like a disk of solid flame.’

The air thins out incredibly quickly, the higher we go. We’ll feel the first effects of altitude a mere 9,000 feet above sea level. That persistent headache? That’s the low pressure, trying to suck your brains out through your eye sockets. The air here is too thin for most of us to breathe. The people who live at these heights – Himalayan Sherpas, and the folk of remote villages in the Andes – have bred over generations an enviable ability to handle a lower-than-usual level of oxygen.

Let’s climb another 9,000 feet. We’re less than two-thirds the height of Mount Everest, and already we’ve left the rest of humanity behind. Nobody lives at this altitude: human lungs just can’t cope.

Now let’s climb as high as Everest’s peak: 29,035 feet. Most untrained people, exposed suddenly to conditions here, fall unconscious within six minutes. Even with oxygen, the low air pressure (one-third earth normal) is sucking blood into our lungs.

Balloons had been around for around twenty years when balloonists began reaching lethal heights. In 1803 Étienne Robertson reached 23,526 feet before he began to choke. A year later, Count Francesco Zambeccari and two passengers were swept up into a rising current over the Adriatic: ‘We had difficulty hearing each other – even when shouting at the tops of our voices. I was ill and vomited; Grassetti was bleeding at the nose. We were both breathing short and hard, and felt oppression of the chest.’

In 1862, in an effort to understand the perils of high altitude, the British Association for the Advancement of Science sponsored meteorologist Dr James Glaisher and celebrated balloonist Henry Tracey Coxwell to study the upper atmosphere. Dressed in street clothes, without caps or gloves, they set off from Wolverhampton, in the rain.

At 15,000 feet, the temperature had dropped to minus 8 degrees Celsius, and ice began forming on Glaisher’s instruments and around the neck of the balloon. At 25,000 feet, the air temperature had fallen to minus 21 Celsius. Though their hands and lips had turned blue and their eyes bulged grotesquely, Glaisher manfully persevered with his experiments. He had brought pigeons along to see how well they coped with high altitude. At regular intervals, he threw one out of the car. It dropped like a stone. At 28,000 feet it suddenly dawned on Coxwell that he could no longer reach the cord to vent gas from the balloon. He grabbed the iron ring around the base of the balloon to pull himself up – and his hands froze to the metal.

Glaisher convulsed and passed out. Coxwell, vomiting, raised himself up on the iron ring and got the rope between his teeth. He managed eventually to gnaw through it, and lost a tooth for his trouble.

Coxwell and Glaisher topped out at 35,000 feet. Both survived their crash landing.

Higher still. At 39,000 feet, the only reason we’re still breathing is because I brought along tanks of 100 per cent pure oxygen.

And higher. Our oxygen masks are tied, screamingly tight, to our faces, and it takes real effort to breathe out. The air in our lungs would much rather escape through our tear ducts. Our eyes are watering constantly, and it hurts. Quick, put this pressure jerkin on. It’s basically a heavy shirt lined with a bladder that inflates. It makes breathing easier, but now the blood in our bodies is rushing into our arms and legs.

Time for the g-suits. These have bladders to contain abdomen, thighs and calves. Feeling better? Make the most of it. These things were designed for emergencies. Were the cockpit of your military plane to suddenly depressurise, the suit would give you a couple of vital minutes to dive your aircraft down to 38,000 feet. In about two minutes, we will black out, as the blood squeezes out of our veins into the surrounding tissue, expanding to fill unpressurised nooks and crannies.

We are not going to reach outer space, because very soon there’s not going to be anything for our balloon to float through. How high we can get is hard to say. There is no point at which the Earth’s atmosphere obviously stops and space begins. The Hungarian-American engineer Theodore von Kármán drew a line in the sky at 62.1 miles – that’s over 327,000 feet. At this height, he said, the air was so thin, you’d have to travel very fast indeed for the wings of your aeroplane to work: so fast, you would put yourself into orbit.

We have risen about a third of the way to the Kármán line; 113,700 feet is the highest ever attained by a human being in a balloon. Of course, Commander Malcolm Ross and Lieutenant Commander Victor Prather, Jr, used a prototype space capsule for their 1961 journey. I haven’t given us that luxury.

As far as our bodies are concerned, we’re in space. Our saliva starts to bubble. Our skin puffs up in spots. Our stomachs swell and our eyes pop outward. And then – good news! We will not explode! This never happens. Even without a flight suit to contain it, skin is tough, and won’t split. Our bodies will simply expand to twice their usual volume, as the water inside us boils and turns to vapour.

But let’s look on the bright side (we’re only spinning stories, after all). Arthur C Clarke, the space visionary who scripted the movie 2001: A Space Odyssey, has his astronaut, Bowman, leap unprotected from his space buggy into an airlock, exposing himself to the vacuum of space for about ten seconds. In reality (we know this from a couple of nasty accidents in industrial vacuum chambers) Bowman would have about fifteen seconds before he blacked out. After that, his rescuers would have all of one and a half minutes to revive him.

Unnerved? I certainly am! It’s high time we started our descent.

As a child, I was haunted by dreams of being able to fly. I knew that realising my dream was never going to be easy for me. For a start, I’m not great with machinery. I’m dyslexic, and prone to confuse my left and my right. (I’m not alone: the commonest navigational error known to mountain rescuers is an error of 180 degrees. People regularly head off in exactly the wrong direction!) Still, I have the instincts of an engineer. I am fascinated by how things work and how things are done and how things might be done differently.

In the 1980s, if you were as interested as I was then in flight technology and new materials and wild new engineering ideas, Per Lindstrand’s was a name that was hard to avoid. Per explained to me that previous record-setting balloons had travelled at about 6,000 or 7,000 feet, buffeted by ever-changing winds, plagued by freezing fogs and not infrequently struck by lightning. Per wanted to take us above the weather, into the jet stream, a river of fast, dry air whose reasonably constant and predictable course would enable us to cross the Atlantic at speeds of up to 130 miles per hour.

He explained that the jet streams that encircle the Earth have an endearing habit of moving especially quickly across oceans – handy for record breakers! – and that the exotic materials he used for his balloon envelopes were the only ones he believed could withstand the stresses the balloon would suffer as we inserted ourselves into the stream.

I asked Per if he had children. Yes, he said: two. This reassured me. I knew then that, however great the risks he would expose us to, they wouldn’t be stupid risks. Per had plenty to live for. (This sounds melodramatic, I know, but remember what he was proposing: you don’t want to find yourself suspended 38,000 feet above an ocean only to discover your co-pilot has a death wish.)

I’ve always held to the notion that you only live once, and that if you want your life to have any meaning, you simply have to throw yourself into things. So I agreed to his proposal. I was heading for my mid-thirties – young enough to attempt something crazy, old enough to know that this was a young man’s game, and not one I could afford to put off. (Steve Fossett later gave the lie to that idea, becoming an adventurer in his mid-fifties.) I knew, too, that I could put this project to good use, harnessing the publicity from the balloon flight to sell the idea of Virgin Atlantic in America. At the time, our airline was only a couple of years old. We were a tiny company by the standards of the industry, and we didn’t have cash to throw around – certainly nowhere near enough to fund the expensive US marketing campaign we desperately needed. Flying in the jet stream with Per would convey, far better than any mere advert, Virgin Atlantic’s spirit of innovation and adventure.

I began life as a journalist, and I’ve always been sensitive to the fact that getting free coverage is one thing; deserving it is quite another. The project had elements of glamour, pleasure and surprise, all of which contributed to the brand. Best of all, it was a real story. What Per was proposing was a genuine adventure, using new materials in an unexpected way to achieve what before had been considered unachievable. Besides, I thought, it’s a chance to learn a new sport, it’s another step on the way to my pilot’s licence – and what could be more restful, more beautiful, than a ride in a balloon?

I had no idea, back then, that only six other teams had ever attempted such a crossing. I didn’t know that five had perished in the attempt. Nor did I realise that Per, as well as being the most daring and innovative balloon designer of his generation, was also the most expensive! (I’ve had more arguments about money with Per than I’ve had hot dinners on board Virgin Atlantic. Per once proposed coating our inner envelope with gold. He used words like ‘reflectivity’; I used words like ‘no’.) In short, I had no idea – none – what I was letting myself in for. I should have read more history.

At 2.30 p.m. on Friday, 3 July 1987, Per Lindstrand and I reached the coast of Ireland and became the first people ever to cross the Atlantic by hot-air balloon. (You can find the full story of our escapade in my autobiography, Losing My Virginity.) The journey had begun badly – two full propane tanks had fallen from our capsule, triggering our rapid ascent! But the flight had been magnificent, and only twenty-nine hours long – far shorter than expected. The winds had worked in our favour, so that by the time we reached Ireland we still had three tanks full of propane attached to the capsule.

We were almost home. Once we had jettisoned our surplus fuel, we were free to land. Per brought the balloon down low, just outside the little village of Limavady. Just as we were preparing to dump the fuel, a savage gust slammed into us, driving us into the ground. Suddenly, we were out of control. Our radio aerials were destroyed, every one of our external fuel tanks was ripped away, and the balloon, free of its burden, rocketed into the air.

Our balloon was now only partly inflated – and the higher we got, the colder the air in the envelope became. Any second now, we would lose our buoyancy and come crashing back to earth. We had one small reserve fuel tank inside the capsule. Per hurried to connect it to the burners. We could still make it.

Then – we couldn’t.

When you want to lose height in a hot-air balloon, you simply let some of the air out. A cable hangs down inside the envelope, and pulling it opens a vent at the top. The force of our ascent had flattened the envelope, lowering the cable.

‘It’s tangled!’ Per cried. The cable had snagged on something, and the whole balloon began to corkscrew, closing the mouth of the envelope so that we couldn’t heat the air inside.

I opened the hatch, climbed out on top of the capsule and hacked away at the cable with my knife. When it gave, the balloon whipped round and the mouth of the envelope came open. Per ordered me inside, and fired the burners full blast.

We had come within 300 feet of the ground. Per decided we should aim for the beach. We didn’t have enough control to chance a landing where there were trees, houses or power lines. I put on my parachute, and when we saw the coastline approaching, Per vented hot air from the top of the balloon to reduce our height.
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Per Lindstrand and I explore the capsule of the Virgin Atlantic Challenger.

Again the wind slammed us, and before we knew what was happening, we were swept out to sea. Heavy fog hung over the ocean. For a moment, we lost all visibility. Then the waves came into view, foaming, rearing – we were going much too fast.

We hit the sea. The balloon dragged us across the surface of the ocean, bouncing us from wave to wave. Per hurtled into me. Winded, I struggled for purchase as Per grabbed the red lever that was now our only hope. Explosive bolts would sever the cables connecting the capsule to the balloon.

Nothing happened. Per yanked the lever up and down but the bolts did not fire.

‘Get out!’ Per shouted at me. ‘Richard, we’ve got to get out.’

Per braced himself against the hatch and pushed it open. He heaved himself up and climbed through. I lunged after him. We clutched at the steel hawsers and prepared to jump – and another gust of wind caught us.

The balloon rose. Per jumped. I didn’t follow him.

I’d been warned about this. My colleague Will Whitehorn, now the president of Virgin Galactic, began his career in the air-sea-rescue business, covering the oil platforms of the North Sea. He wasn’t yet working for Virgin but I had bent his ear a few times by phone, getting advice on the sorts of safety procedures we needed for our flight. On one occasion, as we drifted off into general chat, Will said to me, ‘You know, it’s the weirdest thing. No one ever lets go.’ He described his early training sessions to me. One of the first things you learn in air-sea rescue is to resist the urge to cling on to something if it suddenly lifts you off the ground. ‘It must be our monkey past or something: you suddenly get it into your head that the trees are safer than the ground, and up you go.’

The urge to cling has killed hundreds over the years, and no matter how hard you train, or how experienced you are, you can never entirely learn your way out of the habit. In 1983 Per dislocated his shoulder after falling thirty feet off a rope he should never have held on to. If even Per can be blindsided by this dangerous urge, then no one is immune. He jumped off the Virgin Challenger; I stayed behind.

Per is built like a grizzly bear; with him gone, the balloon was about 200 pounds lighter. Once more, and for the final time, it rocketed into the air. I watched the sea fall away beneath me; seconds later, fog enveloped everything.


‘The last time I had jumped, I had pulled the wrong release tag and jettisoned my parachute.’



I was as good as dead.

Alone in charge of the balloon, I fought down my mounting panic. I figured, if I could only get to 8,000 feet, I could parachute off the capsule. Then it occurred to me: if I came down with the capsule, I would have a better chance of being spotted. My parachuting technique wasn’t faultless. The last time I had jumped, I had pulled the wrong release tag and jettisoned my parachute, and the skydivers around me had had to help me activate my reserve. (They later presented me with a Wally of the Year award. I accepted with a grin, thankful still to be alive.)

No: better to stay with the capsule, bring it down as slowly as I could and jump off at the last moment. Looking back, this was one of the best decisions I’ve ever made. I was lucky, too, of course: as I came out through the bottom of the clouds, I saw the grey sea below me – and I also saw an RAF helicopter!

I waited until I was just above the sea. I pulled my life-jacket ripcord and hurled myself into the water. It was like diving into knives, it was so cold. The life jacket brought me back to the surface and righted me. I turned and watched the balloon. Without my weight, it soared back up like a magnificent spaceship and vanished in the cloud.

Incredibly, Per survived. He was picked up by a dinghy two hours after jumping into the ocean without his life vest. He was airlifted to the same ship as I was and when I saw him his face was as white as flour and he couldn’t stop his teeth chattering.

I think of that moment, and I think of all the pioneers who came before us and who came so near to perishing. I think of Jean Pierre Blanchard, the first man to cross the Channel by air, hurling his trousers into the sea in a frantic attempt to arrest the descent of his balloon. I think of the passengers on board Le Géant, the largest balloon ever constructed, clinging for dear life to the furniture aboard a gondola so grand and heavy it smashed down trees during its forced descent.

Researching these stories, I’ve noticed something disturbing: the earlier the exploit, the more cartoon-like it appears. The passage of time has robbed these adventures of their reality. The terror and horror of these incidents has leached away until, in many cases, only the absurdity is left. Will our own desperate dunking in the Atlantic one day seem like Blanchard’s – merely quaint? Merely amusing? Probably.

That may be why we regard the prehistory of flight with such incredulity. We just can’t believe so many people would risk their necks in projects that, with hindsight, were so obviously doomed to failure. Still, the many accounts that exist worldwide of prodigious flights from mountain heights, minarets and belfries speak for themselves. No doubt these stories are seriously exaggerated, but there are too many for us to dismiss them altogether. Long before the Montgolfiers built their first balloon, people risked their lives in pursuit of the dream of flight.
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Peru’s ancient ‘Nazca lines’ only make sense from the air – so who were they for?




End of sample




    To search for additional titles please go to 

    
    http://search.overdrive.com.   


OEBPS/page-template.xpgt
 
   
    
		 
    
  
     
		 
		 
    

     
		 
    

     
		 
		 
    

     
		 
    
     
		 
		 
    
     
         
             
             
             
             
             
             
        
    
  
   
     
  




OEBPS/images/img228.jpg





OEBPS/images/img109.jpg





OEBPS/images/img102.jpg





OEBPS/images/img224.jpg
NACA
MODEL OF
RAM JET
ENGINE






OEBPS/images/img104.jpg





OEBPS/images/img226.jpg
Canard Hydrogen Payload  Oxygen  Hydrogen
Foreplanes Tank By Tank Tank

Audliary
Propellant
Tankage

Oxygen Payload  Sabre
Tonk Container Engine





OEBPS/images/pls007_1.jpg





OEBPS/images/img100.jpg





OEBPS/images/pls003_1.jpg





OEBPS/images/img068.jpg





OEBPS/images/img101.jpg
o o
—
= _—
a—
e 7 wAckzs v
==t
= o=y

e

=





OEBPS/images/img183.jpg
&UFTL@@@






OEBPS/images/img184.jpg





OEBPS/images/img064.jpg





OEBPS/images/img181.jpg





OEBPS/images/img117.jpg





OEBPS/images/pl002_1.jpg





OEBPS/images/img239.jpg





OEBPS/images/img119.jpg





OEBPS/images/pl006_1.jpg





OEBPS/images/img235.jpg





OEBPS/images/img115.jpg





OEBPS/images/img116.jpg





OEBPS/images/img110.jpg





OEBPS/images/img198.jpg





OEBPS/images/img231.jpg





OEBPS/images/img352.jpg
<« €%C+41)





OEBPS/images/img079.jpg





OEBPS/images/img112.jpg





OEBPS/images/img193.jpg





OEBPS/images/img075.jpg





OEBPS/images/endlogo.jpg





OEBPS/images/img206.jpg





OEBPS/images/img207.jpg





OEBPS/images/img289.jpg





OEBPS/images/pls006_1.jpg





OEBPS/images/img204.jpg





OEBPS/images/img164.jpg





OEBPS/images/pls002_1.jpg





OEBPS/images/img287.jpg
Exosphere

Thermosphere

Virgin Galactic
Spaceshipwo
g

Mesosphere
=
5
B
S

Weather q
balloon






OEBPS/images/img046.jpg





OEBPS/images/img200.jpg





OEBPS/images/ornament.jpg





OEBPS/images/img280.jpg
HERE MEN FROM THE PLANET EARTH
HRST S FO37 UFON THE MOON
JOUY 1965 A .






OEBPS/images/img216.jpg





OEBPS/images/pl003_1.jpg





OEBPS/images/img179.jpg





OEBPS/images/img212.jpg





OEBPS/images/img059.jpg





OEBPS/images/pl007_1.jpg





OEBPS/images/pl007_2.jpg





OEBPS/images/img215.jpg





OEBPS/images/img175.jpg





OEBPS/images/img055.jpg





OEBPS/images/img297.jpg





OEBPS/images/img177.jpg
75 our s
o »
THREE - passencens - AMARGS 5





OEBPS/images/img050.jpg





OEBPS/images/img173.jpg





OEBPS/images/img170.jpg





OEBPS/images/img309.jpg





OEBPS/images/img304.jpg





OEBPS/images/img025.jpg





OEBPS/images/pls005_1.jpg





OEBPS/images/img147.jpg
Maximum deflection at pole
North Poe

Lim.,. et
v

South pole
Maiati ieerien o2 il





OEBPS/images/img148.jpg





OEBPS/images/img028.jpg





OEBPS/images/img263.jpg





OEBPS/images/pls001_1.jpg





OEBPS/images/img022.jpg





OEBPS/images/img144.jpg





OEBPS/images/img265.jpg





OEBPS/images/img260.jpg





OEBPS/images/img140.jpg
¥/ LA GUERRE =
| lNFERNll.l E






OEBPS/images/img261.jpg





OEBPS/images/pls004.jpg





OEBPS/images/logo.jpg
9





OEBPS/images/pls003.jpg





OEBPS/images/pls006.jpg





OEBPS/images/pls005.jpg





OEBPS/images/pls002.jpg





OEBPS/images/fmlogo1.jpg





OEBPS/images/pls001.jpg





OEBPS/images/pls008.jpg





OEBPS/images/pls007.jpg





OEBPS/images/cover.jpg
RANDOM HOUSE @BOOKS

Reach for the Skies

Richard Branson






OEBPS/images/pl004_1.jpg
3{ 2] DewMork, Uunc T, lsgr X
V‘

E\ant ﬂmk Bank o






OEBPS/images/img037.jpg





OEBPS/images/img279.jpg





OEBPS/images/img159.jpg





OEBPS/images/pl008_1.jpg
APOLLO

LUNAR LANDING MISSION PROFILE






OEBPS/images/fmlogo.jpg





OEBPS/images/img035.jpg
Gl Sop aping:






OEBPS/images/img271.jpg





OEBPS/images/img151.jpg
N
7//;
/,;ﬁ% X






OEBPS/images/titlelogo.jpg





OEBPS/images/logo2.jpg





OEBPS/images/logo1.jpg





OEBPS/images/partlogo.jpg
<« €%+ +H1)





OEBPS/images/img128.jpg





OEBPS/images/img129.jpg





OEBPS/images/img245.jpg





OEBPS/images/img246.jpg





OEBPS/images/pls008_1.jpg





OEBPS/images/img006.jpg





OEBPS/images/img087.jpg





OEBPS/images/img121.jpg





OEBPS/images/img243.jpg





OEBPS/images/img123.jpg





OEBPS/images/img244.jpg





OEBPS/images/pls004_1.jpg





OEBPS/images/img082.jpg





OEBPS/images/pl008.jpg





OEBPS/images/pl004.jpg





OEBPS/images/pl005.jpg





OEBPS/images/pl006.jpg





OEBPS/images/pl001_1.jpg





OEBPS/images/pl007.jpg





OEBPS/images/pl001_2.jpg





OEBPS/images/pl001.jpg





OEBPS/images/pl002.jpg





OEBPS/images/pl003.jpg





OEBPS/images/pl005_1.jpg





OEBPS/images/pl005_2.jpg





OEBPS/images/img257.jpg





OEBPS/images/img137.jpg





OEBPS/images/img258.jpg





OEBPS/images/img131.jpg





OEBPS/images/img132.jpg





OEBPS/images/img013.jpg





OEBPS/images/img134.jpg





OEBPS/images/img094.jpg





OEBPS/images/img250.jpg





OEBPS/images/img097.jpg





OEBPS/images/img090.jpg





OEBPS/images/img093.jpg





