
[image: Cover: His Majesty's Airship, by S. C. Gwynne]


S. C. Gwynne

Author of the Pulitzer Prize finalist Empire of the Summer Moon

His Majesty’s Airship

The Life and Tragic Death of the World’s Largest Flying Machine






[image: Image]
British postcard showing R101 over St Paul’s Cathedral in London.

The giant airship was wildly popular.
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CHAPTER ONE [image: ] DREAMS, PIPE DREAMS, AND IMPERIAL VISIONS


Our story begins in the company of the Right Honorable Christopher Birdwood Thomson, First Baron Thomson of Cardington, Privy Councillor, Commander of the British Empire, peer of the House of Lords, ex-brigadier, ex–General Staff, ex-Cheltenham, ex-Woolwich, ex–Royal Engineers, ex–a lot of other things. His official title is Secretary of State for Air, which has a nice Shakespearean ring and is an apt description of what he does for a living. He is also, according to his lengthy dossier, a talented multilinguist, a devoted Francophile, and a writer of some note. He is exceptionally tall. He has an elevated forehead, a strong Roman nose set between frank, wide-set eyes, and an understated, late-imperial mustache.

The date is October 4, 1930.

Lord Thomson is traveling this day from London to Karachi, India, by airship, a five-thousand-mile, single-stop journey over some of the earth’s most hostile terrain that no one, lord or otherwise, has ever made.1 The idea is a bit crazy, in the way that experimental projects often are. But relatively few people, in this time and place, appear to think so.

Thomson must first drive from his London residence to Cardington, sixty miles north of London, a place that sounds—based on his titles and honorifics—as though it might be a Renaissance country estate in rolling pastureland. Cardington is instead a gritty little industrial suburb of the small city of Bedford. Lord Thomson of Cardington has chosen it deliberately as part of his title, just as the imperial heroes Lord Kitchener of Khartoum, Lord Roberts of Kandahar, and Lord Wolseley of Tel-el-Kebir chose theirs. But instead of a battleground of empire, Thomson is lord of a sprawling manufacturing complex—the center of the exotic world of British rigid airships.

He leaves his flat in Westminster in midafternoon and travels north in his chauffeured blue Daimler with his private secretary and valet, crossing through Trafalgar Square, Piccadilly, and Regent’s Park, thence into the gray rolling countryside of Hertfordshire and Bedfordshire.2

They stop for a cup of tea in Shefford.

Near Bedford, the Daimler climbs to the top of a hill, from which the city and its Cardington suburb are visible on the level plain below. Thomson, who has been deep in his ministerial papers during the drive, asks the driver to stop. Thomson unfolds himself from the car, all six foot five of him, in Savile Row overcoat, homburg, and neatly folded pocket handkerchief. He crosses the road and gazes over the farmland toward Cardington, where, two miles off, his eyes come to rest on an astounding sight. He has seen it before, but never from this distance, and the experience of wonder is the same every time he sees it. Secured to a 180-foot mooring mast, nose-to in a rising southerly breeze, floats the silvery form of an object larger by volume than the Titanic: His Majesty’s Airship R101—in the vernacular “R hundred an’ one.” Even from here, there is something implausible and physical-law-defying about it, a giant silver fish floating weightless in the slate-gray seas of the sky. One of the largest man-made objects on earth is lighter than the air through which it glides. The ship is flanked by two equally gigantic airship sheds, so huge they loom like medieval cathedrals over the spreading farmland.

Thomson gets back in the car, and they descend through the gathering dusk and rising wind to the Royal Airship Works in Cardington. The time is just before 6:00 p.m. The 777-foot-long, steel-framed, linen-draped, hydrogen-filled airship, with fifty-four aboard, is set to leave for India within the hour.

Despite his Cheltenham manners and ministerial calm, Christopher Birdwood Thomson is a man obsessed. He has been the driving force behind a scheme to connect the far-flung outposts of the British Empire through the new medium of the air. He has taken firm hold of the national building program whose purpose is to show the world that it can be done. Flying R101 to India will be the proof. R101 is his baby. Or perhaps more accurately, the spawn of his gauzy, rainbow-inflected vision of a future in which fleets of lighter-than-air ships float serenely through blue imperial skies, linking everything British in a new space-time continuum.

“Travelers will journey tranquilly in air liners to the earth’s remotest parts,” Thomson has written, “visit the archipelagos in southern seas, cruise round the coasts of continents, strike inland, surmount lofty mountain ranges, and follow rivers as yet half unexplored from mouth to source…. They will obtain a bird’s-eye view of regions made inaccessible hitherto by deserts, jungles, swamps, and frozen wastes… high above the mosquitos and miasmas, and mud and dust and noise. By means of the airship man will crown his conquest of the air.”3

These were extravagant promises. But in the fall of 1930, when airplanes are still uncomfortable, dangerous, and in constant need of refueling, Lord Thomson’s vision seems entirely plausible. Planes are short-hoppers, the Lindbergh miracle notwithstanding. Oceangoing ships are irremediably slow. Airships, on the other hand, can span empires, specifically the one belonging to the British, which has grown by a million square miles and 13 million souls since the end of the Great War. “I always fancied the dirigible against the aeroplane for the overhead haulage in the years to come,” wrote Rudyard Kipling, reflecting the fashionable thinking of the day.4 If Lord Thomson can’t bring the imperial dominions, mandates, protectorates, colonies, and territories closer in space, he can bring them closer in time, which is really the same thing. The interval required for global travel—with regular passenger and mail service—can be reduced from oceangoing weeks to airborne days.

In 1927 a British air minister named Samuel Hoare flew by airplane from England to India to show how easy and practical it was. He instead proved the reverse, at least to airship promoters such as Thomson. Hoare’s 6,124-mile journey in a de Havilland Hercules trimotor required twelve bone-rattling days and twenty stops.5 By comparison, an ocean liner can make the passage in two weeks. R101 can do it in four days, with one stop. The king-emperor of England could be in Canada one week, Australia the next, South Africa the next. Why not?

Thomson, moreover, as secretary of state for air, is the perfect man for the job. He is a fully formed creature of empire: born of it, raised into it, a disciple of the not-quite-yet-out-of-date idea that it is the white man’s destiny to rule. He has spent large chunks of his career fighting for it in South Africa, West Africa, and the Middle East. In the coming days he will fly over parts of the empire he helped create. R101’s single stop will be in British-controlled Egypt, by the Suez Canal, lifeline of the empire. The symbolism is impossible to miss. As Thomson himself wrote in 1927, linking the empire by air “will not only confer air power, it will also consolidate the Empire, give unity to widely scattered peoples unattainable hitherto, create a new spirit or, maybe, revive an old spirit… and inculcate a conception of common destiny to the mission of our race.”6

But even deeper purposes are working here. Thomson’s destination this day—India—is not only the shimmering jewel of the British Empire, where 150,000 Britons still rule outright over more than 300 million Indians, but also a die-hard imperialist’s idea of what twentieth-century imperialism ought to look like. India is also the place where Thomson was born. Though he left India for England as a child, he still feels India’s deep pull.

His voyage has been carefully arranged to coincide with the Imperial Conference in London—a meeting of the eight dominion premiers—where the future of the empire, and specifically the future of airships, will be discussed.I Thomson’s trip is thus a piece of stage management on a global scale, a public relations stunt unseen before, even in the gaudiest days of empire. If all goes well, he will make his ten-thousand-mile round trip along the most imperial of all routes, returning to England trailing clouds of glory, having proven his theory just in time to deliver a paper on the future of airships to the conference. If he succeeds, he will be rewarded with more money and more airships and the opportunity to play out his grand vision. The newspapers have already reported rumors that the new viceroy of India will be named at the end of the conference. Thomson is the betting favorite.

Thus R101, en route to India on October 4, 1930, carries more than just her crew and cargo. She is by design a ship of empire. She has been built that way and promoted that way, and succeed or fail she bears with her the dreams not only of Christopher Birdwood Thomson but of millions of other people, too.



AT THE MAST, RAIN FALLS, the wind is rising, the air is electric.

The last light is dying in the leaden sky. Cars and bicycles jam the main road. Headlamps and flashlights glow in the gathering dark. Some blink out messages to passengers and crew in Morse code.7 “Farewell.” “We love you.” A million people including the prince of Wales have thronged to visit the silver monster in the past month, but there has been nothing like the crowd today. Many have been drinking, and a sort of imperial delirium has settled upon the crowd. They sing the hymn of empire: “Land of Hope and Glory.” God, who made thee mighty / Make thee mightier yet. Flashbulbs pop. With great hurry and bustle the last loading is done, while men in uniform exchange greetings and goodbyes. They are all waiting on Thomson. Above them the massive ship bobs and shifts restlessly in the wind, her six acres of surface area causing her to pivot about the mast like a weather vane. More than one observer finds it strange and even unsettling to see such a gigantic piece of industrial machinery move so easily.

Around six fifteen the air minister’s big, boxy Daimler pushes through the traffic and up to the wooden buildings at the foot of the tower, where Thomson greets officers, crew, and fellow passengers. They represent the elite of the British airship corps, and all are going to India with Thomson. Many are legends in the service. Among them is George Herbert Scott, one of the greatest airship legends of all, the man whose 1919 voyage to New York and back in a modified Zeppelin design was the first east-west crossing of the Atlantic of any aircraft, and the first round trip. Scott, though not in formal command, will set routes and make the final decisions whether to go, based on the weather.

In small groups those assembled ride the elevator to the top of the mast and board through a hatch in R101’s nose, tiny figures vanishing into a cavernous space. The ship is unlike any other machine that has ever existed. She is bigger, for one thing, in both length and breadth, than anything that has flown before. Her great high-tensile-steel framework holds 5.5 million cubic feet of hydrogen gas in enormous billowing gasbags, which can lift more than 160 tons, the greatest load ever carried by any aircraft. Measured by displacement alone, R101 is nearly twice the volume of United States Lines’ SS Leviathan, the largest ocean liner in the world.8

The most striking thing about the airship’s interior is its luxury. The effect is of a prewar steam yacht married to a warship’s admiral’s quarters. From her sixty-seat art deco dining room, trimmed in white, gold, and Cambridge blue, to her commodious lounge with its windowed promenades, she is meant to suggest the grand ocean liners of the day. She even features, in the midst of so much explosive hydrogen, a smoking room. But the opulence is all surface: in an airship where weight saving is everything, there is none of the heavy-oak-and-marble solidity of a Pullman car or a steamship. The gold-trimmed pillars are not pillars; they are illusions created by ultralight aluminum alloy, balsa, linen, and paint. Walls and ceilings are paper-thin. Like the ship’s outer skin, which is nothing but a fragile layer of linen treated with “dope”—celluloid varnish meant to maintain tautness and keep water out—and stretched over light steel girders, the entire structure has the feel of a giant Chinese lantern.II The less the weight in the frame, the more cargo that can be lifted.

Which does not mean, R101’s hyperkinetic press office is keen to remind the world, that the ship is not safe. R101 is all about safety, the office insists. Safety first, safety last, safety deliberately overengineered, safety based on hard-won lessons of the past, safety rooted in technical wizardry. The safest aircraft of any kind ever built. She runs on heavy-oil diesel engines, which have never before been deployed on an airplane or airship, and whose fuel is extremely difficult to ignite. Fires are bad in any aircraft, but measurably worse in hydrogen-filled airships and still worse in hot, tropical climates, where R101 is headed. The Beardmore Tornado diesels are much heavier than gas engines, but Great Britain is taking no chances. R101 is said to be virtually flameproof. Her metal structure is so much stronger than it needs to be—R101’s engineers used a 1921 British airship crash as a model of what not to do, then doubled down—that it is said to be unbreakable. Her unique gas valves allow precise altitude control even in stormy weather. Her final, seventeen-hour trial flight was flawless. “ ‘Safety first’ may not be a very paying proposition in regard to politics,” Thomson told the House of Lords, “but I am sure it is the right thing in regard to airships.”9 A prominent German airship engineer has called R101 “the safest conveyance on land or sea or in the air that human ingenuity has yet devised…. She is a great, strong thing.”10

Part of this is pressroom hyperbole, of course. But Thomson and the men who designed and built his airship believe it. They are thus proposing a revolutionary change in the nature of air travel. The early twentieth century has seen more gruesome crashes, of both airplanes and airships, than anyone cares to remember. Forgetting just how dangerous flying is is critical to the industry’s progress. Pilots and passengers who think they are likely to die are unlikely to fly. But those who do fly still die in large numbers. In 1929, the most lethal year on record, there were fifty-one commercial-airliner crashes with fatalities. The 1920s saw several infamous examples of rigid airships plunging to earth. R101 will show that the dignified flight of an ultrasafe airship—serene, low-speed cruising above the land, with passengers waving to people on the ground and watching deer run through forests—is the future of long-distance travel.

The loading continues.

There are a few odd moments. As George Herbert Scott waits for Thomson to arrive, two stewards walk by carrying tins of biscuits. Scott, who has been frantically trying for the last few days to lighten the ship, which has for the first time been simultaneously inflated to its maximum limit and loaded to its full design capacity of 160 tons, orders the men to throw away the tins and save the biscuits in paper bags.11

Which might seem like prudent, if slightly overfastidious, weight management.

Then, to everyone’s astonishment and dismay, the great Lord Thomson’s baggage arrives. He has already insisted on dressing up the lounge and entranceway with an expensive, heavy 2,630-square-foot Axminster carpet, weighing over a thousand pounds.12 Now come his effects: two large cabin trunks, as though he were leaving for several months instead of two weeks; four suitcases, with his ministerial papers included; two cases of champagne for his state dinner in Egypt; and, finally, a rolled-up ten-foot-long Sulaimaniya carpet from Kurdistan, which requires two men to carry it and does not fit in the lift. The total weight of just his personal luggage is 254 pounds, compared to 350 pounds for the entire crew of thirty-five.13 It seems impossible that Thomson doesn’t understand about weight in airships.



AT 6:36 P.M. R101 slips her mooring and swings free. A cheer rises from the crowd.14 Normally the ship moves upward and away from the mast. But now, suddenly, she lurches earthward. Such a movement by something 777 feet long and 130 feet wide is something to see. It arrests the attention. To stop the fall, Captain Carmichael “Bird” Irwin releases a massive amount of water ballast—four-plus tons of it, almost half the ship’s total—which pours from the bow in a great waterfall, drawing an even louder cheer from the onlookers, who are not quite sure what they are seeing.15 The ship responds, the nose buoys up. R101 slides away from the mast, her control car glowing white and her running lights, port and starboard, winking red and green. Her five Beardmore Tornado diesels throb and thrum into the nearly complete darkness.

As she moves off, watchers on the ground can see Lord Thomson himself, flanked by Sir Sefton Brancker, Great Britain’s director of civil aviation, leaning on the promenade rail, illuminated from behind by the bright windows of the saloon. One eyewitness will recall that the two men, and other passengers, too, appeared “starkly clear.”16

Six weeks before, Thomson wrote to his girlfriend, a Romanian princess named Marthe Bibesco—who looms large in the narrative of his life—to tell her how thrilled he was about his upcoming trip to India. In the letter he expressed his keen desire to experience bad weather while flying in an airship, something he had never done: “To ride the storm has always been my ambition, and who knows but we may realize it on the way to India.” Then he added, “But not, I hope, with undue risk to human lives.”17 That was a bit like saying, “Damn the torpedoes, as long as no one gets hurt.” It seemed an odd and almost naïve thing to say, as though he were not about to make the most perilous journey in the short history of aviation.


	
I. The Imperial Conference was held periodically and attended by the premiers of Great Britain and of its dominions: Canada, Newfoundland, South Africa, India, Australia, New Zealand, Irish Free State, and the United Kingdom.

	
II. Blimps have no or minimal superstructure or frame. They are essentially steerable balloons. Rigid airships such as R101 consist of gasbags inside a hard frame.








CHAPTER TWO [image: ] BRIEF HISTORY OF A BAD IDEA


R101 may have been built in a British factory by British workmen and British scientists and engineers with massive funding from Parliament and the entirely British purpose of stitching the old empire together, but at her core she was something else. Though her builders and designers would have objected to such a characterization—they would have insisted on the Britishness and originality of her many innovations—the truth was that her lineage was rooted in the town of Friedrichshafen, Germany, in the last years of the nineteenth century and early years of the twentieth century. R101 was, in form and function, a zeppelin—a word that came to describe large rigid airships and did not enter European languages until the early twentieth century. Like all zeppelins, R101 was built of circular, transverse metal frames that were connected by longitudinal girders and a hard keel. Like all zeppelins, she was covered with doped cloth, and her engine cars—or nacelles, as they were called—were suspended, port and starboard, below the hull, as was her control car. Like all zeppelins, her lifting mechanism consisted of a series of gigantic hydrogen-filled gasbags suspended within and attached to the transverse frames. Control technology—rudder to steer right and left and elevators (flaps) to move up and down—was fundamentally the same, as were the basic flying principles and techniques, which included the use of hydrogen-gas valves and water ballast. R101 was just the largest, most expensive, most streamlined, and most technologically sophisticated zeppelin-style airship ever built.

But what, exactly, was a zeppelin?



AT DAWN ON AUGUST 4, 1908—twenty-two years before R101 set out for India—a stout, bald, seventy-year-old German nobleman with a magnificent walrus mustache named Ferdinand von Zeppelin stood in the gondola of his 446-foot-long airship and gave an order peculiar to lighter-than-air vessels: “Luftschiff hoch!”—“Up ship!” And up the giant, pencil-shaped vessel went, from the dead-calm waters of Lake Constance, up into clear German skies. The old count beamed. Up, too, came cheers from the small crowd below. The ship turned, accelerated to its full speed of 30 mph, and glided out over the lake toward the town of Konstanz, the count’s birthplace.

The vessel was called LZ-4. The letters stood for Luftschiff Zeppelin (Zeppelin airship). Her objective that day was to do something that no aircraft of any kind had ever done or even come close to doing: fly continuously for twenty-four hours to a destination hundreds of miles away, turn around, and return home. No heavier-than-air machine had been able to stay aloft for more than thirty-eight minutes, as the count’s competitor Wilbur Wright had done in 1905.I The Wright brothers had made solo flights. Count von Zeppelin was taking eight people with him.

As his airship cruised at low altitude up the Rhine Valley, a remarkable thing happened: tens of thousands of people filled city streets and town squares to watch. They were crazy with enthusiasm. They behaved as though they had just won a war. Some laughed wildly, others sang or cheered, still others wept openly.1 Cannons were fired from castle battlements. Beer steins were drained. Up in the control car, slung beneath 530,000 cubic feet of hydrogen gas, the count, who could see all this happening quite clearly, gazed benignly down.

He was, at this moment, the most famous aviator in the world.

He had not always been so popular. Until recently he had been considered by most people, and most Germans especially, a failure. Many would have added modifiers: a clownish, bumbling failure, a caricature of a mad and hopelessly inept inventor. He seemed, too, to be from another world, a place more like a feudal kingdom than Europe of La Belle Époque. His immaculate clothing, morning coats, yellow silk gloves, yachting caps, polished manners, lordly bearing, and fondness for challenging people to duels all appeared to belong to another, less relevant age.2

His airships, on the other hand, belonged very much to the present. In the summer of 1900 he had launched his first lighter-than-air vessel, LZ-1, an ungainly 420-foot-long fusion of oddball technologies that lumbered into the air for a few minutes, then failed to respond to controls and dropped back into the lake. Critics judged her useless. She was dismantled and sold for scrap. In 1906 the count was back again, this time with LZ-2, a new and improved version of his first airship. After a promising liftoff, LZ-2 struggled and shot unbidden up to an altitude of fifteen hundred feet, where her transmission broke, her rudder jammed, and her engines stalled, sending her free-ballooning off toward the Bavarian mountains. She crash-landed. That night, while anchored to the ground by cables, the wind tore her to pieces.

The German press now responded more viciously. The count was mocked, derided as a crazy and reckless dreamer whose “pathetic career,” in one account, had led him to sacrifice “his estate and his fortune, after reducing his wife to destitution and his only daughter to penury.”3 The German air minister told him that what he was doing was “pure Jules Verne.” The minister did not mean that as a compliment.

Von Zeppelin had indeed invested much of his own money in his obsession with lighter-than-air vehicles. Born in 1838, he had become interested in balloons—the original lighter-than-air concept—which had been around since the eighteenth century. But balloons had a serious limitation: you couldn’t steer or control them. When a balloon ascended, it went where God or the wind wanted it to go. A balloon made more sense anchored to the ground as a military observation post.

In 1852 Frenchman Henri Giffard changed all that. He made the first powered and controlled flight in a 144-foot-long balloon filled with hydrogen, traveling seventeen miles from Paris to the town of Élancourt.4 He had thus directed it to go where he wanted it to, though he could only accomplish a one-way flight. The French verb for “to direct” is diriger. A balloon that was controllable was dirigeable. Thus, dirigible. The count found Giffard’s work inspirational. But what turned inspiration to obsession was the 1884 round-trip flight of La France, an odd-looking contraption with a strangely shaped balloon and inadequate engines that still managed to be the first fully controllable airship.

Though a mere 15 mph wind would have caused the underpowered La France to fly backward, the count saw something larger and, to him, far more important in the achievement. La France was not just a nifty-though-flawed piece of technology. It was a weapon, at least potentially, a weapon now possessed by Germany’s archenemy that could be used to rain down fire and death on German cities.II The count, a career army officer with the rank of brigadier general, saw everything in military terms. Germany would, he concluded, need technology like this.

The German airship he envisioned—this was his great stroke of brilliance—would have to carry much more weight in fuel and crew and armaments and would thus have to be much, much bigger. To be bigger it could not be a blimp like La France, which was essentially a frameless gasbag with an engine attached to it, a more sophisticated version of a balloon. The problem with blimps or balloons was that, in the absence of superstructure, they tended to collapse upon themselves. This greatly limited their size and speed, which meant they could lift little cargo, human or otherwise.

Von Zeppelin’s flying weapon, he decided, would have a skeleton, a hard metal frame able to hold large gasbags. It would be a rigid airship, the first of its kind, and would be vastly larger than anything that had flown before. He had learned a useful scientific principle: the lifting capacity of an airship increased with the cube of its dimensions. Which meant that small dimensional changes yielded exponential increases in the weight carried.5 In practical terms, an increase of a mere three feet in a ship’s diameter produced more than three tons of additional lift. Three tons, say, of bombs.

This was the startling, revolutionary truth of LZ-1, though no one else understood it at the time. The ship may have been a practical failure, but the concept was not. With airships, size was everything. The lifting gas was hydrogen, the lightest atom in the universe and the element that had lifted most early balloons and airship prototypes. It was cheap and relatively easy to make through various chemical reactions, the simplest of which was to pass steam over heated iron, decomposing the water into its elements: hydrogen and oxygen.

Undiscouraged by his failures, the count pressed on. When the German Ministry of War offered a prize for the best airship in the form of large government contracts, he saw his chance. To win the competition, which pitted his rigid airship against much-smaller blimps, entrants had to fly continuously for twenty-four hours and cover 435 miles. He took his first step toward that prize in September 1907, when his LZ-3 made a record-setting seven-hour, fifty-four-minute flight. Unaccountably, and to the complete surprise of the German government, newspapers, and public, the batty little count’s airship idea had actually worked. For the first time the German press and public showed enthusiasm for what he was doing. After so much failure and obloquy, he was becoming famous. Investment money flowed into his factory.

This allowed him to build his supership, LZ-4.

On July 1, 1908, the count dazzled the world again. For LZ-4’s final trial, he flew from Friedrichshafen to Zurich and back with twelve people on board, setting world single-flight aviation records of twelve hours and 236 miles. Now he was a global sensation. The international press, which had once mocked him, breathlessly covered his every word and deed. He received a thousand telegrams and a gold medal from the king of Württemberg.6

Which brings us back to the German Ministry of War’s twenty-four-hour endurance contest. Unfortunately the smooth sailing—along with the cheering, weeping, and cannonading—would not last. The ship’s troubles started in early afternoon near Mainz, the journey’s turnaround point, when an engine broke down. The count landed and made repairs. The problems continued after midnight when a melted crankshaft caused another engine to shut down. The ship was forced to land again, this time in a field near the town of Echterdingen, just south of Stuttgart, sending terrified sheep and cattle running for safety. LZ-4 was secured to a buried wagon. Before long thousands of people had gathered in the field. The airship was so huge, so stunning, so utterly unlike anything they had ever seen, that they surged forward to inspect and try to touch her. Soldiers held them off while Daimler mechanics worked on the engines. The count dozed peacefully in the gondola. At noon he went to the inn in Echterdingen for lunch.

His goal was still in sight.

Then the weather changed. In midafternoon a storm blew up and a high wind hit the airship’s giant sail-like surface like a freight train, snapping the mooring cable and carrying the ship off with three hapless crew members aboard. Wind was a mortal enemy of rigid airships. “The crowd faded away beneath me,” said one crew member later, who’d tried frantically to vent hydrogen gas. The ship traveled half a mile, came briefly to earth, hit a clump of trees, then resumed its wild downwind ride.

A few moments later it caught fire. Sparks also were a mortal enemy of rigid airships. While this was no secret, watching what happened when a spark of static electricity from the ship’s rubberized cotton gasbags encountered 530,000 cubic feet of hydrogen gas was something different altogether. A great surge of flame engulfed the ship, followed by a series of reverberating booms as the gas cells exploded. “Flames shot up from the hull,” wrote one journalist who witnessed it. “A column of fire rose to the sky, immense, horrible, as if the earth had opened up, releasing the flames from Hell. Huge flames ate their way up the balloon, piece by piece.”7

The hydrogen fireball was brief and spectacular and quickly consumed nearly everything on the ship that wasn’t made of metal, leaving behind a glowing skeleton. Somehow the three crew members, badly singed, got out alive. As the crowd looked on in silent horror and removed their hats like mourners at a funeral, the count, who had seen the fire destroy his ship, made his way gravely forward to inspect the wreckage. He stared at it, then turned and walked away, not only from his smoking vessel but from his career as an airship builder. He had failed again.

Then something strange happened.

The crowd, which had been quiet, began to sing, at first softly, then with greater and greater volume until strains of the “Deutschlandlied,” the German national hymn, with its refrain, Deutschland über alles, were booming out across the river valley.8 As the old count walked to his car, the mass of people surged around him, singing, cheering, and applauding as though he had just accomplished the most wonderful thing.

Then something even stranger happened.

Within twenty-four hours money began to arrive at the count’s office. Lots of it, in cash, postal orders, and telegrams. By the end of the first day, he had received several hundred thousand marks. That was just the beginning. Soon campaigns by newspapers, cities, and corporations produced hundreds of thousands more, and soon the count had over 6 million marks—some $30 million in today’s currency.9 Along with the money came so much mail from his fellow citizens that the local post office stopped trying to sort it. He received every kind of gift: bottles of liquor and wine, sausages, whole hams, socks, poems, and songs. The press called this outpouring of love and currency “the Miracle of Echterdingen.” What happened was incomprehensible to most outsiders, and even Germans had trouble articulating it. How had the count’s horrific failure been turned, almost instantly, to glorious triumph?

The answer lay somewhere deep in the German heart, where national pride came before everything else and dauntless courage in the face of great obstacles counted for something. The count was instantly perceived as a symbol of German patriotism, national pride, honor, and resourcefulness. His ship may have burned, but hadn’t he flown farther and longer than anyone else? Hadn’t he taken risks that no one else would? And wasn’t his miraculous technology 100 percent German? The nation was suddenly in the grip of what the papers called “Zeppelin Mania.” Streets and squares and even a chrysanthemum were named for him. Newspapers clamored for quotes from him—anything, it did not matter. Shops sold all manner of count-endorsed, Zeppelin-related goods: candy, clothing, pocket watches, cigarettes and cigars, yachting caps, detergent, cheese, shoe polish, suspenders, gingerbread, and other items. The greatest gift of all was the buy-in of the German government. In exchange for his failure in the endurance test, the count received a fat subsidy. Soaring, romantic nationalism had trumped actual performance—a phenomenon that would repeat itself many times in the history of rigid airships.

In the same month as LZ-4’s fiery crash, Wilbur Wright astonished a French crowd in Le Mans by executing a complete turn in a thirty-yard radius, a maneuver most people had thought impossible. In the next few months he broke all existing heavier-than-air flying records. By December he proved he could stay in the air for more than two hours. Like Count von Zeppelin, the Wrights were now world-famous. But they had competition. In France alone by May 1909 fifteen different factories were building airplanes.10 The brothers already had patent fights on their hands.

The count, now a full-blown folk hero in his native land, had a global monopoly on rigid airships.

In September, barely a month after the disaster at Echterdingen, he had enough money to establish a new airship construction company, Luftschiffbau Zeppelin (Zeppelin Airship Construction Company), and to buy a piece of land in Friedrichshafen where future zeppelins—as they were now known—would be built.

At the age of seventy he was the newest and hottest entrepreneur in Europe.



THE COUNT SAW his rigid airships as more than just aircraft that could shoot bullets and drop bombs. He also conceived of them, from the beginning, as terror weapons. A cannon could blow things up and knock things down. But a giant airship could sow panic and demoralize whole populations. A fleet of rigid airships, attacking from the dark skies over London or Paris and unopposed by anything else in the air, could cause sovereign governments to sue for peace. This was the count’s fantasy. His thinking was in line with the German martial culture of his day.

In 1907 the German author Dr. Rudolf Martin wrote a bestselling science fiction novel called Berlin–Baghdad: The German World Empire in the Age of the Airship, 1910–1931. In it he theorized that four hundred German airships flying at an altitude of 29,500 feet could inflict immense damage on enemy cities, enabling Germany to conquer Europe and the Middle East. He wrote that German airships would soon be capable of transporting 350,000 soldiers across the North Sea to invade England.11 He called the ships Wunderwaffen—“wonder weapons.”12 Two years later, in his bestselling World War in the Air, he featured a fictionalized Count von Zeppelin leading an airship attack on Paris, which set the city on fire. The real count found Martin’s bloody visions cogent and thoughtful.13 So, apparently, did the German people. In the war’s first year in the book, German schoolchildren were already singing a song that included the verse “Fly, Zeppelin! Fly to England! England shall be destroyed by fire!”14

But the count still had to persuade the War Ministry to buy his airships. Though he hated the idea of commerce, he set up a small commercial airline called the German Airship Transportation Company, or DELAG, as a means of demonstrating his products and thus winning military contracts.III

DELAG, like his first zeppelin projects, failed immediately and spectacularly.

The company’s first airship, Deutschland, offered passengers, in an era of noisy, oil-splattered airplanes, what seemed astounding luxury: a carpeted lounge with wicker chairs, mahogany-veneer walls and ceilings, and a full luncheon service. On June 28, 1910, what was supposed to be a three-hour flight carrying twenty journalists became a nine-hour, wind-tortured ordeal during which the ship was often flying backward and the crew admitted to passengers that they had no idea what to do. “The swerving, driving, rain-beaten airship fought inch by inch,” wrote one of the terrified passengers, “sloping steeply first forward and then aft as we rose and fell in the storm.”15 Unable to cope with the high winds, Deutschland ran out of fuel and crash-landed in a forest of tall trees, which impaled the ship as it descended. The passengers managed to climb down a grapnel-rope ladder thirty feet through the trees to safety. The ship was a total loss. The passengers and crew were lucky to be alive.

On September 14, 1910, a raging hydrogen fire destroyed DELAG’s other ship, LZ-6A, in its hangar.

On May 16, 1911, a successor ship, Deutschland II, took off in a high wind and was blown away from the three hundred men who were holding her down. She hit her hangar and broke in half. Passengers and crew escaped by means of a long ladder. DELAG’s safety record was frightening, even in a world where air crashes were common. Deutschland I had lasted only a week, LZ-6A three weeks, and Deutschland II five weeks.

At this point in the Zeppelin company’s troubled history, an heir to Count von Zeppelin emerged: Hugo Eckener. A stout, undistinguished economics writer, he had covered the early zeppelin flights and had finally become hooked on the count’s ideas. As DELAG’s flight director, he not only made a point of learning how to handle the big ships but set precise rules and protocols for flying. He insisted on extensive crew training, and training for ground handlers. He also organized his own weather-forecasting service. He learned from the crash of Deutschland II that he should never let the company be pressured into flying in adverse weather—and he never again did. Thus began a relatively crash-free period that saved the count’s struggling company.

What Eckener had really figured out was how to improve the company’s public relations, which meant convincing the world that his airships, against all evidence, were safe. He made sure that his new airship, Schwaben, flew only in summer, only in clear weather, and only in light winds.16 She made only short-duration flights. She was more of an airborne amusement park than an authentic airline, a vehicle for brief joyrides, two-thirds of which were given free. Over the next year Schwaben made 218 flights and carried 1,553 passengers, as DELAG loudly proclaimed, without passenger injury. Schwaben thus became the world’s first commercially successful passenger airliner. The company’s promotional materials neglected to mention that a year after her debut Schwaben exploded in a giant fireball outside her hangar, injuring thirty-four soldiers.17 The cause was the same as that of the LZ-4 crash: static electricity from the gasbags.

DELAG persisted. Eckener’s fly-only-in-perfect-weather ploy worked. From 1910 to 1914, using three ships, DELAG carried more than thirty-four thousand passengers without injury, which convinced the German government to order nine airships for use as weapons—a gigantic boost for the company.

The first two airships delivered by Luftschiffbau Zeppelin to the Germany navy were, like most of the company’s other airships, disasters. LZ-14 plunged into the North Sea in September 1912 after its rudder failed in heavy rain and high wind. Fourteen of the twenty aboard died. The second airship, LZ-18, caught fire in the air, exploded several times, and fell 450 feet to earth. All twenty-eight men aboard were burned alive.

At another time, and in another culture, such a consistently dreadful safety record, built up over more than a decade, might have led to some basic questions about the count’s famous technology. Perhaps starting with: Hadn’t most of his airships crashed? Did their enormous surface areas make them too vulnerable to wind? Wasn’t a hydrogen-based airship a profoundly flawed idea? But no such questions were asked. German public opinion remained overwhelmingly positive. Airplanes, the other new flying technology, crashed often, too—causing five hundred deaths between 1908 and 1914—and the planes often caught fire because gasoline, too, was flammable. Airships and airplanes were still experimental machines. They had always attracted a fringe of risk-takers anyway. Or so the thinking went. Hugo Eckener even took time to deliver a convoluted and ultimately incomprehensible explanation of why hydrogen wasn’t inherently explosive. It was only potentially hazardous, he pointed out, when, as it was expanding from the heat of the sun or from a drop in air pressure, it was valved from the gasbags and permitted to accumulate in an unventilated space.18 Anyone who saw a burning, exploding zeppelin might have wondered if there was any truth at all in what Eckener said.IV

But war loomed and so did big new contracts for the builder of Germany’s largest killing machines.



IN 1914, the first year of the Great War, German rigid airships became the world’s first long-range bombers. They introduced to humankind the notion that it could be annihilated from the sky by something other than a thunderbolt. Because the bombing missions were often aimed at innocent civilians, these airships, most of which were made in the Zeppelin company’s now-nationalized factories, were—as Zeppelin had predicted—also the world’s first weapons of mass terror. For four years they brought their mechanized terror to seven different countries: Great Britain, Belgium, France, Greece, Poland, Romania, and Russia. Of these, Great Britain suffered by far the largest number of attacks, the largest number of civilians killed, and the most property damage.

It was ironic that Britain, whose navy had ruled the seas for so long, and whose island geography made it both fortresslike and virtually unassailable, should have been so helpless against aerial attack. On January 3, 1915, First Lord of the Admiralty Winston Churchill made this staggering admission in a memorandum to the British War Council: “There is no known means of preventing the airships coming, and not much chance of punishing them on their return. The unavenged destruction of non-combatant life may therefore be very considerable…. The Air Department of the Admiralty must make it plain that they are quite powerless to prevent such an attack.”19 No British minister had ever before made such a statement admitting weakness. At the beginning of 1915 the city of London had only twelve guns and thirteen searchlights to defend itself from air attacks.

And on the attacks went. When airships first crossed the English Channel in January 1915, in a raid on Great Yarmouth, they encountered no antiaircraft guns, no searchlights, no fighter planes. They dropped their bombs on the city and returned safely home. In April zeppelins hit industrial and commercial sites in England almost every day, with little effective resistance. In May a zeppelin attacked London for the first time, dropping 154 bombs on the city, killing seven, injuring thirty-five, and damaging buildings. Bigger raids with bigger bombs—including a 660-pounder—followed in September and October. The zeppelins always came at night, usually on the dark of the moon. British citizens who had once found them objects of curiosity or even amusement quickly learned to fear the odd clacking of the airships’ wooden propellers, which signaled their arrival, and the hiss of falling bombs followed by chains of detonations and screams of people in the streets. Newspapers were filled with news of the “baby killers” who murdered indiscriminately from above.

Meanwhile zeppelin factories ramped up. They were soon able to produce a new ship in only a few weeks. They were building streamlined 535-foot monsters with more than a million cubic feet of hydrogen gas, which meant they could lift bigger engines, more crew, more machine guns, more bombs. They could run at 60 mph and range as far as England’s western coast with two tons of bombs. Within four months nearly four thousand officers and men were stationed at nine airship bases, mostly on Germany’s north coast. By 1916 Germany was producing “superzeppelins,” up to 650 feet long, with 2 million cubic feet of lift. They could climb to thirteen thousand feet and fly at 66 mph, the fastest airship speed recorded, and carry even more bombs.

As the German airships hit targets all over Great Britain, the German press wrote triumphantly of their victories: tens of thousands of British dead, twenty-one thousand in two raids alone in August 1916!20 Factories in the industrial heartland crippled, massive economic damage inflicted. Zeppelin captains reported cities in flames, Britons running in terror through the streets. A million British troops, needed to fight zeppelin attacks, were being kept from the Western Front! All of Germany was thrilled by the zeppelins’ success, convinced that they were destroying not only British war-making capacity but the British will to fight.

The problem with such German claims is that they were not true. Most were exaggerations at best. Many were outright lies.

Though German bombs had destroyed some buildings and killed some people, news of widespread death and devastation in England was false, manufactured by airship commanders, German government press agents, and German newspapers and readily believed by a credulous German public. On January 31, 1916, to take just one example, the German government reported that “large quantities” of bombs had been dropped on factories in Liverpool, Birkenhead, and Manchester, causing “gigantic explosions and serious conflagrations.”21 In fact no German airships had attacked any of those cities, and the “raid” managed only to hit a few buildings and houses elsewhere, causing minimal damage. Zeppelin captains, who were often not sure what or whom they had bombed, were more than happy to report their successes when they returned. The crew of one zeppelin that had been following the river Thames was certain that they had released their bombs on London, imagining the terror and death that were unfolding below them. But they were actually over a canal sixty miles from London, and their bombs had fallen into a swamp.22 In a typical raid in early 1916, Zeppelin L-19 crossed into England and dropped its bombs on the small town of Tipton, demolishing a pub and killing several farm animals. On its return the ship’s engines broke down and it crashed into the North Sea, killing everyone on board.23

In truth the zeppelins and their crews were not up to the job of foreign invasion in the dark, of precision bombing in aircraft that were hard to fly and navigate and easy to shoot down. More than one-third lost their way. A significant percentage never even made it across the Channel, victims of cold weather, engine problems, or lack of lift. In one estimate of the war’s first twenty months, only 108 of 146 airships successfully crossed into England.24 During a raid in August 1915, five zeppelins could not find London, the largest city on earth.25 In 1916 the German airship L-20, at 585 feet the longest airship ever built, attempted to bomb Edinburgh, Scotland. But she became so lost in fog that she instead bombed a castle in the Highlands, 150 miles north. Her crew believed she had bombed a coal mine. Later, L-20 made a soft landing on the ocean next to a German steamer to inquire about her navigational position, only to discover that she was in the far northern latitudes of the Orkney Islands, more than two hundred miles from the original target. She lost an engine and was blown helplessly across the North Sea, crash-landed in a fjord in Norway, became airborne again in a gust of wind, hit a mountain, and broke in half while crash-landing again in another fjord.26 Miraculously no fire broke out, though three crew members died. So many bombs fell in fields that the British began to believe that the zeppelins were deliberately attacking crops and livestock.27 The commanders’ reports were not all lies. Many zeppelin commanders honestly thought they had hit industrial targets when they had destroyed only a stable and a few donkeys. But it was bad information all the same.

Something about the idea of German crews laughing exultantly while they released hellfire upon innocent civilians—when all they had done was destroy a few melons in a farmer’s field—was grimly comical, too.

During the war zeppelins made fifty-one raids over England and dropped five thousand bombs. They managed to kill only 557 people and injure 1,358.28 Those numbers were so small as to be rounding errors in a war that killed and wounded millions. By comparison, a single U-boat torpedo fired at the Lusitania in 1915 caused more than twice the casualties inflicted by zeppelins in four years of war.29 (The number of British soldiers kept from the front to defend against German air attacks was about seventeen thousand.30)

Still, the zeppelins came.

But navigation, weather, and engine problems were just the beginning of their troubles. The British learned quickly how to fight back. Their early defenses consisted mainly of searchlights and antiaircraft guns. These were not always effective, but when they were, they offered a sight that Londoners would not soon forget. A single searchlight would find a ship and then a dozen others would find her, too, and the sky became brilliant with searching white fingers of light as a hundred guns opened fire and the stricken zeppelin, unable to stop the loss of gas caused by the shells, sank to her destruction.

By 1916 the British had discovered another major truth of anti-zeppelin warfare: that fighter planes firing incendiary bullets could set the giant airships on fire.V Several million cubic feet of hydrogen, enclosed in a series of gigantic gasbags stretching for more than five hundred feet, presented an enormous target. Not every incendiary bullet that hit a gasbag caused a hydrogen explosion; on the other hand, all it took was one of them, one small spark in the right place, and the airship and its crew would be destroyed in seconds. The experience of killing one was at once horrific and, for many pilots, richly satisfying.

Just how effective British fighters could be was evident on the night of September 2, 1916, when German naval airship chief Peter Strasser sent sixteen airships against England. They were intended to be a definitive blow to British morale. Instead, the fleet met high-flying, incendiary-bullet-armed British fighter planes. The first victim—a 570-foot-long airship built by Zeppelin competitor Schütte-Lanz (SL-11)—was hit by an incendiary bullet from a tiny British B.E.2c biplane and was quickly engulfed in an inferno so bright that it could be seen sixty miles away. From below, the show was spectacular. Londoners gathered to watch. The zeppelin fell slowly to earth, her crew burned alive by the incandescent white flames. From the air—the point of view of the other German crews—the sight was terrifying. Since they did not have parachutes—too much weight, their superiors said—they knew that even the smallest fire meant death, and they would have only a few seconds to choose between burning alive and jumping. (Only three soldiers ever survived a burning zeppelin.) In one of the most remarkable retreats in the war, all the other raiders turned and headed back to Germany. In the next four months, eight more zeppelins were shot down by British planes, all ending in dazzling hydrogen fireballs.

Thus began a lethal competition between German airships, which initially had the advantage of altitude, enabling them to fly above their enemies unmolested, and British fighters, who began to contest it. The fights pitted one national technology against the other and the physical endurance of airshipmen against that of fighter pilots. On its most basic level, the race was purely scientific: who could fly higher. The Germans mounted a frantic effort to increase size and lift and strip out weight. Girders were shaved down, engines discarded, crew quarters removed, fuel and bomb loads reduced by half. The British kept pace. In 1915 it took a British fighter forty minutes to get to 10,000 feet—well below the 13,000 feet that zeppelins could reach. By 1917 improvements in zeppelins allowed them to reach 18,000 feet. But the latest British fighter, the Sopwith Camel, was able to fly at 17,300 feet.31

While these advances produced striking improvements in the performance of planes and airships, the higher altitudes had horrific effects on the unprotected humans flying them. The cold was intense, often thirty degrees below zero or worse. Men suffered from frostbite. They went unconscious from lack of oxygen. Long periods of time at high altitude could cause lungs to fill with fluid and the brain to swell, resulting in loss of coordination and paralysis. Though fighter pilots also suffered from the exposure to cold and thin air, they spent much briefer periods at the higher altitudes. Both sides experienced inevitable hardware problems: controls malfunctioning, compasses freezing, oil lines snapping, windows cracking.

The new generation of German airships, which debuted in 1917, known as “heightclimbers,” were Germany’s last and best chance to win the air war over Britain. But by the middle of that year even they could no longer compete with airplanes.

One of the best examples of this shift was the story of L-48, which in June 1917 was the newest airship in the German Navy. The account is from an officer named Otto Mieth, one of the three crew members ever to survive a burning zeppelin.32 On the night of June 17, the six-hundred-foot-long L-48 crossed the English coast flying at eighteen thousand feet—about a hundred miles north of London—and headed for the heart of that city. Engine problems meant she would never get there. A frozen compass made it difficult for her crew to even understand where she was.

The airship’s attack began around 2:00 a.m. She dropped three bombs, which did nothing but break several panes of glass. A searchlight found her, and soon twenty to thirty of them were arcing across the sky. Then the big guns on the ground opened up, firing what was later estimated to be 569 rounds. “Their flashes twinkl[ed] like fireflies in the blackness beneath,” Mieth later wrote. “Shells whizzed past us and exploded. Shrapnel flew. Rockets sang past us… like a great pack of hounds at the heels of a stag.” Somehow the airship made it through the flak field and dropped more bombs, including a six-hundred-pounder, which blew some roof tiles off a barn.

In full flight from the guns, L-48 headed north—mistakenly, for east was where safety lay. She was losing altitude. She dropped to sixteen thousand feet, then below fourteen thousand feet. The British fighters closed in. The 350-yard range of their guns meant that they had to fly close—within range of the belt-fed zeppelin machine guns. At around 3:30 a.m., tracer bullets from one of the fighters set the airship on fire, and, according to Mieth, “almost instantly 600 feet of hydrogen were ablaze.” The ship fell slowly, burning, to earth, from a height of ten thousand feet, a spectacle witnessed by people on a lightship sixty-five miles away. Mieth’s survival and the survival of another crew member were miracles.

By the end of the war this story, or some version of it, had been repeated over and over. One of the last of the high-flying superzeps to go down was L-70, which carried the legendary German airship master Peter Strasser, and was shot down by a fighter plane off the coast of England on August 5, 1918. Strasser, unwilling to be burned alive, jumped to his death.

Germany’s own record of what became of 125 zeppelins showed why they had been such a sensationally bad idea:
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In 1917 the Germans began the switch to Gotha bombers—airplanes—which inflicted more casualties in a single raid than did all of the zeppelin raids combined.34

Why did the German airships continue to raid? Because the German government never stopped believing its own disinformation. It believed that the raids were having a ruinous effect on British morale and British industry. A better question, perhaps, is why, knowing exactly how vulnerable zeppelins were, and how little damage they really did, the British government decided in midwar to embark on a costly program of airship building to compete with them. The British, too, had bought into the lie, though a slightly different version of it.35 They believed that the zeppelins had performed brilliantly as scouts at the Battle of Jutland, the war’s largest sea battle, in which the British lost fourteen ships and over six thousand men. This was not true. The German airships had performed marginally as scouts and had no role at Jutland. The British believed, enviously and irrationally, that the technology was valuable. Their building program produced only a few uncompetitive vessels—knockoffs of outmoded zeppelins—which did not fly until near the end of the war or until after it.

But those ambitions did lead to the buildup of the industrial town of Cardington, which laid the groundwork for R101, a grand-scale airship that was a transparent attempt not only to keep up with the Germans, but to beat them at their own game.


	
I. A month after this flight by the count, Orville Wright would stay aloft for sixty-two minutes.

	
II. France and Germany had fought a major war, the Franco-Prussian War, in 1870 and 1871. National memories of the war were still fresh.

	
III. The company’s name in German was Deutsche Luftschiffahrts-Aktienegesellschaft, thus the acronym DELAG.

	
IV. Hydrogen gas is very flammable and can explode when mixed with air and its oxygen. There is no scientific debate about this.

	
V. The British used different types of incendiary rounds. One contained phosphorus, which ignited on firing and left a tracer trail of blue smoke. Another was the “Pomeroy” bullet, which exploded on impact with a zeppelin’s outer cover.








CHAPTER THREE [image: ] NIGHT AND STORM


As R101 slipped into the rain-swept darkness on the night of October 4, 1930, Christopher Thomson was getting his wish. The storm was rising. He was riding it. He had flown in an airship only once before, on one of R101’s first trials, in perfect, nearly windless weather. He had experienced that serene, gravity-defying feeling of buoyancy in the air, of levitating high above the earth and watching forests and farm fields and towns pass below. He had loved it. He thought he was seeing the future. Now there was rain and wind and darkness and the ship shifting and bumping about. That was fine with him. He held to the unshakable belief that R101 was an “all-weather” aircraft. He had made the remarkable statement that his airship was “safe in any weather she is likely to encounter”—which would have included thunderstorms, line squalls, and gale-force winds. He had insisted that she was “safe as a house but for the millionth chance.”1

By contrast Lord Thomson had considerable experience with airplanes. As secretary of state for air he oversaw the Royal Air Force as well as all British civil aviation. He had flown in all manner of heavier-than-air machines, some more dangerous than others. He was no stranger to grass fields, open cockpits, flying boats, troop carriers, and flights in which something went wrong. He had flown practice bombing runs. In 1924 he had traveled from England to Egypt and Iraq and back in a Vickers Vernon biplane—a six-thousand-mile round trip by air at a time when no one but the military was flying over Middle Eastern deserts.2 From all accounts, he was fearless.

Anyway, he didn’t believe that this voyage to India would be anything but pleasant and uneventful, in addition to being epic and historic. He had brought his valet and his ministerial papers and his fancy rug with him. This would be a working trip. For this purpose he had been given an extra berth.

But he wouldn’t be doing any state business tonight. Tonight he would be joining the other passengers and nonduty officers for drinks in the lounge and dining room followed by dinner on Royal Airship Works–crested china. Thomson, a veteran of five wars and a noted raconteur, would tell his tales of the conquest of Jerusalem, fighting Boers in South Africa, burning Romanian oil fields, meeting Leon Trotsky and Vladimir Lenin in Russia, dodging bombs in Bucharest. His friend civil aviation chief Sefton Brancker would do his trick of swallowing his monocle, leaving his astonished companions to wonder what would become of it.3 Thomson had no other on-board responsibilities. In spite of his leading position in the British airship world, he was just a passenger. He was along for the ride.

His fifty-three shipmates—five officers, thirty-seven crew, and eleven other passengers—included many of the elect of the British airship establishment: Reginald Colmore, who reigned over the Cardington airship works and supervised the building of R101, as well as his lieutenants Vincent Richmond, the airship’s chief designer, and, as mentioned, George Herbert Scott, Britain’s leading airshipman, in charge of airship flying. There, too, were the ship’s captain, Carmichael “Bird” Irwin, navigator Ernest Johnston, and First Officer Noel Atherstone, all with considerable airship experience. There were VIPs: Brancker, Chief Inspector of Aircraft Percy Bishop, and empire officials from Australia and India.

All were packed tightly into an interior space whose complexity would have astounded the observers on the ground. They could see only the opaque, almost entirely windowless hull and, slung below it, the five metallic engine pods and the twenty-foot-long control car, which held only a handful of duty crew.4 Traditional airships and especially zeppelins had located most of the human infrastructure outside the hull, in suspended gondolas. But R101’s designers had stuffed most of the people and their accommodations inside the ship, within that dark bulk, whose eyes on the world, other than from the control car, consisted only of long slits of windows provided for the entertainment of passengers in the ship’s lounge.

The unseen interior was a fantastic tangle of the latest in engineering and materials science: circular stainless steel and duralumin (aluminum alloy) frames stretching 130 feet across, longitudinal girders running the length of the ship, miles of tubing and harnesses and electrical and bracing wire, sprawling complexes of fuel lines, water lines, tanks, and compressors.5 The human accommodations included fifty sleeping berths on two floors, bathrooms, cooking and dining facilities, wireless and chart rooms, and staircases, all tucked into the inner darkness. The total floor area, all invisible from the outside, was 7,780 square feet, the equivalent of a large country house.6

Nor could outsiders see the fifteen gigantic gasbags, which held 5.5 million cubic feet of hydrogen and took up by far the largest part of R101’s inner space. They rocked and billowed just a few feet above the berths where Thomson and his shipmates slept. The bags looked like monstrous cheese wheels, tipped on end, lined up bow to stern, and held in place with equally monstrous harnesses. The largest bags were as big as ten-story buildings. Amazingly—considering their scale—they were made of cattle intestines, known as goldbeater’s skins, which resembled sausage casings. What were cattle intestines doing in the midst of so much ultramodern technology? They were less permeable than anything else the engineers could dream up in 1930. Their purpose was to contain the smallest and lightest element in the universe and also one of the most explosive, and permeability was important. Hydrogen inside gasbags was dangerous. Hydrogen leaking into the vessel’s envelope was wildly dangerous. The bags were supposedly sparkproof, too. They didn’t generate static electricity like the rubberized cotton bags that doomed LZ-4 at Echterdingen.
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