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				It was cold at the airport and dark…. I walked round my ship, stroking her wings with the back of my hand in a caress that I believe was love. Eight thousand miles I had flown in her, and her engines had not skipped a beat; not a bolt in her had loosened. This was the marvel that was to save our lives…by refusing to be ground to powder on meeting the upsurging earth.

				—Antoine de Saint-Exupéry, Wind, Sand and Stars, 1939

			

		

	
		
			
				PROLOGUE

			

			The Landmarks of a Nightmare

			These were the big bombers, massive 18-ton B-17 Flying Fortresses with four Cyclone radial engines, two to each wing, capable of almost 290 miles per hour, and now they were coming in over Belgium, high above the clouds, over Diest and Antwerp. They were 75 feet long, longer than a highway truck trailer; had a majestic wingspan of 103 feet, seven inches, nearly the length of a baseball diamond; and carried a crew of ten—pilot, copilot, navigator, bombardier and six others. Twelve .50-caliber-machine-gun mounts bristled from the fuselage and more than 200 of these heavy bombers, covering 10, 13, 15 miles of contrail and sky, were thundering in on approach and closing. They carried three tons of bombs and roared on, not diverting or slowing or wavering, no matter what they met. And that autumn they met havoc. It was October 14, 1943. Their target was Schweinfurt, in the interior of Germany, a plant for ball bearings used in aircraft production. They homed in, howling on at 35,000 feet, seven miles above the clouds in the radiance of the sun, moving in like the front of a typhoon.

			Their escorts were stubby Republic P-47 Thunderbolts, known as “Jugs,” short-range fighters with a limited endurance of only 375 miles. The Jugs would guard the two columns across the fields of Belgium to the German border, but they could not shepherd the B-17s into the interior of Germany. Over Aachen, the Thunderbolts reached the limit of their fuel. They waggled their wings in farewell and peeled off toward home, leaving their charges unprotected. Now the bombers were alone over Mainz, near Frankfurt, all configured in combat “boxes” to form an airborne fortress in the wide blue dome of the sky.

			The German fighters struck then. They came in waves, two, three, four at a time, reptilian Focke-Wulf Fw 190s, the latest and fastest German design. Major General Adolf Galland, commander of German fighter forces, would later reveal that the Luftwaffe had marshaled virtually its entire strength to defend Schweinfurt on that day. The result was nothing short of slaughter.

			Focke-Wulfs veered and swooped through the formation of B-17s. Larger, rocket-firing Junkers Ju 88s sent missiles into the U.S. squadrons that exploded in bursts four times larger than ground fire. Some 300 German fighters, 40 fighter-bombers and other aircraft joined the fracas, diving, plunging, sweeping across miles of sky. Now the fighting was intense. Fortresses were struck, erupting into flames, smoke gusting from their engines, yellow blazes filling the sky, black puffs of flak appearing all around. One American bomber crewman recalled “the landmarks of a nightmare” as he clocked the Fortresses falling, cartwheeling down the sky, and tried to count the strings of parachutes opening as men bailed out. Ten parachutes meant an entire crew had escaped a burning plane, but there were seldom ten.

			Of 229 Fortresses that reached the target that day over Schweinfurt, 60 were shot down and 17 more were lost on the way home, a total of 77 sky arks gone for a loss rate of 26 percent. A total of 642 men were lost out of a force of 2,900, or 22 percent killed in action. These were unsustainable losses. At this rate, the Allied air forces would go down in a ghastly war of attrition, and the Luftwaffe would achieve mastery of the air. October 14 came to be known as “Black Thursday.”

			The October Schweinfurt raid capped four months of carnage in the air. That fall at sea, the Battle of the Atlantic was desperately fought in heavy swells and moaning winds. In the frigid east, on land, the Russians were locked in a death struggle with German armies in Operation Barbarossa. Now the air war, too, was failing, with catastrophic missions over Bremen, Anklam, Münster, Stuttgart, Marienberg, and once before over Schweinfurt. With the bombers rode Allied fortunes, and in October 1943 the bombers were being shot down by the hundreds. The Allied air campaign was reaching the floor of a very deep pit.

			Aircrews were grounded. Some men talked of mutiny. American generals were out of answers for guarding the bombers, and the outcome of the whole war seemed to stretch for one suspended moment and almost come apart.

			It was at this bleak moment in the fall of 1943 that a new American weapon would appear, ready to charge like a cavalry brigade into the European altitudes. It was the swiftest, most nimble aircraft the U.S. Army Air Forces had yet developed, a futuristic plane so fast it could outfly any German fighter in the skies over Europe. It could reach speeds of over 400 miles per hour, and it could climb 2,300 feet per minute, 38 feet in one second. It was powerfully armed with six .50-caliber machine guns in its wings and racks for bombs. Above all, it would eventually have a range of 2,080 miles, long enough to accompany the bombers to any target inside Germany and back to England.

			This was the North American P-51B Mustang—a pursuit plane crash-designed in 102 days by a visionary designer with an almost narcotic passion for flight from boyhood. It was the best fighter plane of World War II, the greatest piston engine fighter ever made. But the P-51 was not just fast and acrobatic. It was trailblazing, with pioneering innovations from engine to wingtip. It incorporated breakthroughs—from its thrust, to its specialized streamlining, to its balance, to its massive gas tanks—that knocked on the door of the jet age and broke open a new frontier in aviation design.

			At this critical hour, when Allied bombers were being picked off like geese over Germany, the P-51 would arrive to change the calculus of failure. In less than six months, virtually single-handed, it would decimate the German Luftwaffe, turn around the war in the skies and open the way for the D-Day invasion. It became the hinge on which all the war in Europe finally swung.

			Yet, for all the glory it would attain, the Mustang was for a long time an outcast. From its design in 1940 until 1943, the U.S. Army Air Forces would ignore it as thousands of young airmen went to their deaths. That story, once exposed, would be one of bureaucracy, cronyism, greed and outdated beliefs. It would represent to many the costliest mistake the Allies made during the war.

			The Mustang finally began arriving at an American air base in Boxted, near Colchester, England, in November 1943. It had traveled all the way from California, where a small upstart aviation company had designed and built it three years earlier. By early 1944, the Allies would begin flying it to victory. Three men were indispensable in bringing the bird to the skies over Europe. One was a dreamer, spellbound by his obsession with flight, who designed the Mustang. One was a golden American titan, straddling his age in moneyed success, who overcame resistance to the plane. And one was the boldest fighter ace of the war, who first flew the Mustang in combat and lost his heart to it. The story begins with the dreamer.

		

	
		
			
				PART ONE

			

			THE PLANE IN THE DREAM

			Edgar Schmued

		

	
		
			
				CHAPTER 1

			

			Hypnotized

			It was high up in the sky, far above him, droning and gliding on, and at first the boy could not tell what it was and kept fixing the spot with a spellbound gaze. But then it continued, and yes, it was an airplane, a Wright Flyer on a course out of Germany, heading toward Russia. This was just a few years after the Wright brothers had first launched their primitive biplane off the beaches of Kitty Hawk, North Carolina, in 1903. But it was a long way from the sands of the Carolinas’ Outer Banks.

			As the plane cruised above the ancient medieval town of Landsberg, it caught the eye, then the whole attention, then the rapt wonder of twelve-year-old Edgar Schmued. With dark hair and deep-set brown eyes, his neck cocked back and his gaze steady, Edgar was hypnotized by the sight. It was on this day in 1912, as he gazed over the rooftops of Landsberg, nestled on the banks of the Lech River in Bavaria, that Edgar’s life was kidnapped by aviation.

			He had no interest in schoolwork. Instead, he lived in a private world of daydream and fantasy about machines and how they worked. He imagined how paper was made, how gears engaged and meshed, how spinning machines spun thread. He whiled away his days studying pictures of the latest inventions, making sketches of transmissions, gears, engines. His father, an Austrian dentist, shared Edgar’s passion for machines and bought his son every technical book he could find, spending hours explaining how dynamos and electrical circuits worked. But Heinrich Schmued was not always a good provider. With five children besides Edgar—Erwin, Erich, Eugenie, Elfriede and Else—the family sometimes went hungry, and poverty would soon shipwreck Edgar’s hopes. Dr. Schmued had no money to send his son to university. When the time came, the most the father could do for the boy was to buy him the textbooks.

			Forced to chart his own path, Edgar assembled a makeshift curriculum, setting for himself a rigorous course of reading about the machines that so captivated him. He apprenticed himself to a local engine factory, where he learned the skills of metalworking—milling, lathing, forging by hand. At the end of his two-year stint, he built his own motor. And all the while his spellbound fascination with flight burned on.

			Edgar’s impromptu education and apprenticeship were unfolding in the contrail of developments that were transforming the globe. The Industrial Revolution had ushered in a new age of steam and steel. The Bessemer process for purifying and producing steel from iron ore in 1856, Thomas Edison’s development of cheap electricity for the masses in the 1880s, reciprocating engines, telephones linking distant continents, the exploding artillery shell and more—all would alter the world like a wave rushing across the surface of the sea. This vast metamorphosis was transforming ships with propellers, mail with telegraph, horses with motorcars. And the first forays into manned flight were just capturing the public’s imagination.

			The spectacle of birds gliding free of the earth, unbounded in the open sky, had mesmerized since ancient times. The fantasy of men soaring through the air had lured inventors and scientists in the earliest fables of Greek myth, when Icarus was said to have flown too close to the sun, melting his wings of wax and feathers. And now the beginnings of manned flight, a brave new science that would soon open an uncharted wilderness around the globe, were quickly morphing from one form to the next toward that ethereal goal of soaring.

			Aeronautics was so young that its few practitioners were practically celebrities. The very first manned ascent—by the French Montgolfier brothers in their hot-air balloon in 1783—and Sir George Cayley’s first manned flight in 1853 opened the atmospheres to the wing, and these milestones still stirred the imagination in the early 1900s when Edgar was a boy.

			Cayley, often known as the father of aviation, was an English aristocrat growing up on his father’s estate in Yorkshire when he became fascinated by stories of early balloon flights. From his daydreams of lighter-than-air rides in hot-air balloons, he began to think about how to keep aloft a machine that was heavier than air. By observing birds in flight, and systematically experimenting with different shapes of wings, Cayley was able to describe the problems of “lift” and “drag” as key to soaring. He realized that the streamlined shapes of creatures in nature—birds moving through the air, fish moving through water—minimized drag and would be ideal for a flying machine. In one dramatic inquiry, he sliced open a trout crosswise into sections and studied the streamlining of the body of the fish. By 1809 he already had the basic shape of an airplane’s wing.

			The German Otto Lilienthal, too, was mesmerized by birds. In the late 1800s Lilienthal also believed bird flight and anatomy held the formula for heavier-than-air flight. Known as the Birdman, Lilienthal concluded that “cambered” or curved wings were the best shape to produce lift. His “ornithopters” were flimsy cotton-and-bamboo structures that he flew with great showmanship by flexing and twisting the birdlike wings. The Wright brothers would soon develop wings that flexed and twisted, too—the forerunners of modern flaps and ailerons.

			Lilienthal soon went on to build gliders, which he piloted by throwing himself around to compensate for shifting and often treacherous air currents. He would make more than 2,000 flights in his various contraptions, the longest 1,150 feet. The last, when his glider caught a gust of wind, would kill him in 1896.

			And so manned flight staggered and lurched ahead, but powered flight was still a fantasy beyond reach. The late 1800s brought steam, but steam-powered engines were heavy and bulky, useless for soaring. The Frenchman Félix du Temple de la Croix had briefly lifted off in a steam-powered “air car” in 1874—but the vessel had fallen back to earth. In 1896, Samuel Pierpont Langley, the secretary of the Smithsonian Institution, experimented with steam-powered “aerodromes.” When those failed, he began to experiment with gasoline engines for his machines. Percy Sinclair Pilcher, an Englishman, was the first to fit an internal combustion car engine to his “bat glider” in 1899. Pilcher was killed in a crash during a test flight, but he had found the propulsion for all future airplanes: gasoline.

			As the century waned, no one asked if men would fly, only when.

			And then, in 1903, the Wright brothers made their historic flight from the bare, windswept beach at Kitty Hawk, North Carolina. On the morning of December 17, Orville Wright took his position on the bottom wing of the flimsy wood-and-cloth biplane the brothers had made in their bicycle shop in Dayton, Ohio, facing into the chilly winter wind. Behind him two propellers were connected to a 12-horsepower engine by chains and pulleys. As Wilbur ran alongside, the machine lifted ten feet into the air and flew for twelve seconds. Orville made three more flights in the fragile biplane that day; on the last sortie, the craft actually flew for 59 seconds, covering 852 feet. Manned, powered flight on a piloted, heavier-than-air machine was born.

			In 1904, the Wright brothers stayed aloft for five minutes. In 1905, they made a flight of 38 minutes, covering 20 miles; in 1908, after a Paris demonstration of their machine, Wilbur made a flight of two hours and 20 minutes and set a new altitude record, climbing to 360 feet. He carried, on various trips, a total of 60 passengers—hinting at the immense possibilities for airline passenger travel. By 1910, the Wrights were among the most famous men in the world, their achievements galvanizing the public.

			Alberto Santos-Dumont, a Brazilian living in Paris, was first in flight in Europe, his box-kite aircraft, the 14-bis, traveling 722 feet in 21 seconds in 1906. He was at once a French national hero. And then, in the still air of a summer’s day in 1909, the great French aviator Louis Blériot became the first man to fly across the English Channel, staying aloft for 36 minutes at an average 40 miles an hour, and claiming a fat £1,000 prize offered by the British Daily Mail.

			As Edgar grew up, the magic of flight hijacked the boy’s imagination. A voracious reader, he studied every text on aviation he could find. One of his favorite books was The Resistance of the Air and Aviation Experiments by Gustave Eiffel—the famed Frenchman who had built the Eiffel Tower in Paris for the World’s Fair in 1889. Edgar saw an early copy in 1911.

			Eiffel was looking into a horizon as wide as the wind and altitude, into the barely born field of aeronautics. Fascinated by the effects of wind on the structures he had built, Eiffel was among the first to explore drag and lift, Cayley’s twin riddles of flight. He experimented by dropping objects from railway bridges, viaducts, even the Eiffel Tower itself. He built the world’s first wind tunnel to test the properties of “airfoils,” or wings. Observing the Wright brothers and the Frenchman Blériot, Eiffel showed for the first time that lift is the result of reduced air pressure above the wing, not of increased air pressure below it. Lift made flight possible—not flapping, riding on the air, gliding or floating. This was a stunning new concept in 1911. Eiffel was sketching the first laws of aerodynamics, and the young Edgar drank them down like a heady draft of gin. He began thinking about how to reduce pressure above the wings of an airplane. The question would stay in his mind for many years.

			Aviation soared into the open sky. Soon it would become a big business. Two French brothers, Gabriel and Charles Voisin, would start up the world’s first airplane factory at Billancourt on the outskirts of Paris in 1906. By 1911, no fewer than eight aircraft makers had sprung up in France. Before long the Wrights were also manufacturing their airplane in Europe. In 1912, Vsevolod Abramovich, a 22-year-old Russian test pilot for the Wright brothers’ subsidiary in Germany, flew one of the early Wright Flyers to a competition in St. Petersburg.

			It was this plane and this pilot, on this day, that the boy Edgar Schmued saw overhead. Abramovich could not have known he had a vicarious passenger traveling with him through the clouds.

			

			—

			World War I broke out in folly and waste that would cost 8.5 million lives in pitiless trench warfare and devastating artillery barrages. It also brought the horrors of modern combat to what had been the rowdy carnival of aviation.

			As the war began, naval fleets dominated. The airplane was no more than a toy, a delicate wood-and-wire experiment piloted by men in goggles and leather helmets who were largely daredevils and thrill seekers. The first planes carried no guns—no weapons of any kind. They were reconnaissance aircraft used to pinpoint targets for artillery and report on enemy-troop concentrations. But flying soon lost its innocence. First, pilots began taking pistols and rifles up into the air with them; then machine guns were mounted on fighters. The key leap forward was the invention of the “interrupter,” which synchronized the timing of machine guns so they could shoot through the gaps between whirling propeller blades. This 1915 breakthrough was made by Anton Fokker, a charismatic Dutchman who would soon play a pivotal role in Edgar Schmued’s life.

			Fokker made aerial gunnery possible, and the airplane charged into war.

			New planes invaded the skies over Europe—the British Spad XIII and Sopwith Camel, the French Nieuport Type 17 and Morane-Saulnier Model N, the German Albatros D.III and Fokker Dr.I, all fighter planes and all armed. By the end of the war, bombers would appear over Allied cities, and the Germans would use giant zeppelin airships to raid London—but the fighters still took center stage. The spectacular gladiatorial exploits of the famed fighter aces were the most celebrated actions of World War I.

			Highest scoring was the great German ace Baron Manfred von Richthofen, the “Red Baron,” who led the tally with 80 enemy planes shot down. A Prussian nobleman who had ridden in the cavalry and was an avid hunter, von Richthofen was known for his caution, consummate discipline and studied dislike of the French. His fighter wing became known as von Richthofen’s “Flying Circus.”

			The top American gunslinger was Eddie Rickenbacker. As a race car driver in his youth, he had four times driven in the Indianapolis 500 and set a land speed record of 134 miles per hour in a Blitzen Benz. Rickenbacker shot down 26 planes in only two months of combat, a monthly average far higher than von Richthofen’s. These duels were fast, acrobatic and deadly. In one action, Rickenbacker ran into six German fighters over Étain, France. He closed on them, climbed swiftly into the sun unnoticed, got behind the German Fokkers and charged, attacking the nearest one. He fired one fast burst at the Fokker, scoring a hit and sending it down. Then Rickenbacker dashed toward an LVG, another German plane, homing in. With some aerial maneuvers he hit the LVG, too, and watched it fall from the sky and crash in a trail of black smoke. Rickenbacker had bagged two Germans in one day.

			

			—

			Edgar escaped the destruction of World War I. His obsession with flight became his guardian angel, sparing him from the battlefield. Assigned as a mechanic in the Austro-Hungarian Air Service, he spent the war repairing and maintaining the new military biplanes and triplanes—Aviatics, Hansa-Brandenburgs, Lloyds, Ufags and Fokkers. When the war ended in 1918 and peace settled over Europe, Schmued, now 18, went home to Landsberg.

			There in his father’s house, with the wartime airplanes he had worked on still vivid in his mind, he set out to build his first flyer from scratch. The original Schmued avian was a biplane; Edgar built it in his father’s study. Dr. Schmued even bought a small three-cylinder Belgian engine for Edgar’s first machine. When it was finished, the dentist, an amateur inventor himself, knocked down one wall of his study so he and his son could roll the wings and fuselage into the light of day. But before it could be flown, politics doomed the homemade plane. The terms of the Versailles Treaty had required Germany to deliver to the Allies “any aeronautical material including aircraft engines.” The Allied Control Commission confiscated Edgar’s creation. Thus ended Schmued’s first attempt to build an aircraft—but his sister Else remembered that he never stopped drawing them.

			Edgar’s fascination with aviation would soon pull him much farther from Landsberg than he might ever have imagined. Within a few years this impoverished boy, with his makeshift training and limited horizons, would leave Germany to chase his dream of designing airplanes.

		

	
		
			
				CHAPTER 2

			

			Flugzeug Konstrukteur

			Weimar Germany after World War I was no place for a young man with dreams. It was a desolate, turbulent hinterland of chaos and despair. Sky-high inflation wracked the economy. Unemployment was rampant. There were food shortages and widespread hunger. German workers, sapped by the gruesome conflict, were weary and hopeless. When Germany defaulted on its war reparations, France and Belgium occupied the Ruhr Valley, the heart of Germany’s industrial region. Eight months of strikes followed. Postwar Germany was a cold, gray field swept by deprivation and roiled by violent factions.

			By 1921, in this underworld of ruin, Edgar was working near Hamburg, designing auto parts. He had married a divorced woman nine years his senior, and they had a young son. Within a year he had patented five of his ideas for fuel devices. But massive postwar inflation made backers for his inventions hard to come by, and airplanes were still on his mind. In 1925, he left Germany forever, setting out for Brazil, where two of his brothers had immigrated to the large German community in São Paulo. He was looking for investors for an airplane venture, hoping for a lucky break.

			Edgar’s gamble was not as far-fetched as it may have seemed. By the 1920s, the aviation craze had taken over Brazil. The famous Alberto Santos-Dumont, first to fly in Europe, was a Brazilian; pride in their country’s native son fueled a national mania for flying. Newspapers covered the attempts to fly the Atlantic from Europe to South America on their front pages. The potential of the airplane to shrink the distances of this vast country stood out clearly. When Edgar arrived in 1925, the commercial possibilities for aviation in Brazil seemed boundless. But at first fortune did not favor Schmued.

			His stabs at forming an airplane company failed. He could not interest anyone in Brazil in his venture. “I was living with my brother,” he said later. “I had to find some way to make a living.” With typical grit and determination, Edgar soon managed to right himself. In quick succession, he proceeded to get a job as an auto mechanic for General Motors and meet a GM executive who was so impressed by his ideas for servicing cars that the man assigned him to head up field operations. His boss encouraged him to move to the U.S. “so I could really utilize my ideas and use them properly,” Schmued remembered.

			In America, manned flight was changing as fast as a scirocco wind. The 1920s were the heady adolescence of flying, when barnstormers, stuntmen, racing pilots and aerial circuses delighted and thrilled small-town America. Out-of-work pilots from the First World War found work as “gypsy fliers,” touring rural towns with air shows for local crowds, giving flights for a dollar a ride. Their repertoire was daring; aerial acrobats did wing walking, crossed from one airplane to another in midflight and performed breathtaking “death falls,” saved at the last minute by parachutes. These daredevil stunts electrified the public and drew huge crowds.

			The air was open, thrilling in a way that ships, cars, trucks and trains could never be. Soon young entrepreneurs saw a vast, rich frontier before them in aviation. In Europe, German and French interests began to cast lines of service far across the globe. Deutsche Luft-Reederei, an early German enterprise, began operating in 1919, as the Versailles Treaty permitted commercial, though not military, aviation; by 1926 these German pioneers, now Deutsche Luft Hansa, were extending their systems north to Scandinavia, east to the Soviet Union through Poland and south to the Balkans and the Mediterranean. The bold and venturesome pilots of Aéropostale, the French airmail line known as La Ligne, extended the reach of flight to France’s far-flung colonies, bushwhacking routes down through North Africa, then transatlantic to South America and overland to the Andes and Chile.

			The stories of the exploits of the French airmail pilots read like novels: Henri Guillaumet, who crashed his plane in the Andes Mountains in bad weather while crossing them for the ninety-second time, and walked for a week over three mountain passes to safety; Jean Mermoz, who after a forced landing in the Andes once prevented his airplane from rolling into a ravine by pure physical force; and the renowned author-flier Antoine de Saint-Exupéry, bard of early aviation, who survived a crash in the Libyan desert and was rescued near death on his third day without water by a Bedouin on a camel. He would later write about the experience of flying an airplane:

			
				There is a particular flavor about the tiny cabin in which, still only half awake, you stow away your thermos flasks and odd parts and overnight bag; in the fuel tanks heavy with power; and best of all, forward, in the magical instruments set like jewels in their panel and glimmering like a constellation in the dark of the night. The mineral glow of the artificial horizon [display], these stethoscopes designed to take the heart-beat of the heavens, are things a pilot loves. The cabin of a plane is a world unto itself, and to the pilot it is home….

			

			In America, too, such daredevil pilots were recruited by the U.S. Post Office to fly the mail coast-to-coast, overcoming daunting obstacles to navigate over mountains and deserts without maps or reliable compasses and with only primitive instruments. These pistol-packing aviators found their way across the country by following railroad tracks or looking for familiar landmarks like a church steeple or a water tower. Fog and storms posed terrible risks. One pilot who had begun as a barnstormer and then flew the mail from St. Louis to Chicago was Charles Lindbergh. In dense fog and then a snowstorm, he was forced to bail out of his plane and parachute to safety twice within a few months.

			As these intrepid pilots extended air routes outward over land, others were conquering a different wilderness: the Atlantic Ocean. In 1919, two Englishmen, John Alcock and his navigator, Arthur Whitten Brown, had broken open the future with the first transatlantic flight, flying from St. John’s, Newfoundland, to Galway, Ireland.

			Then in 1927, the tall, bashful Lindbergh attempted the first solo transatlantic flight from New York to Paris, a trip that had already cost the lives of six pilots. Overnight, Lindbergh’s bravura would shrink the map of the world. Taking off from muddy Roosevelt Field in New York with five sandwiches and two canteens of water as his only provisions, he brought his Ryan NYP Spirit of St. Louis through darkness, storm clouds, fog and freezing cold that iced his wings. Flying with only minimal instruments, by the end of his journey he was hallucinating from exhaustion and seeing mirages of land.

			On the night of May 21, after 33.5 hours in the air, he dipped into the golden glare of the searchlights at Le Bourget Airport in Paris and landed amid an ecstatic crowd of 150,000 people. His feat announced to the public far and wide that long-distance travel by air had arrived.

			Back in the U.S. his reception was no different. Lindbergh made a tour of every state in the union. A ticker-tape parade in New York City drew four million people. In small towns, fans shredded their phone books to throw confetti at local parades and church bells rang in his honor. His likeness appeared everywhere—on statues, wallpaper, tapestries, hooked rugs. “People behaved,” his biographer wrote, “as though Lindbergh had walked on water, not flown over it.”

			Lindbergh’s 1927 transatlantic feat would inspire other daring long-distance flights in the 1930s. Women, too, were pushing the envelope: Amy Johnson, a stenographer from Hull, England, made headlines in 1930 when she flew a de Havilland Moth from England to Australia. In 1932, Amelia Earhart became the first woman to fly the Atlantic solo, marking the fifth anniversary of Lindbergh’s flight. Beryl Markham, a Kenyan bush pilot, would be the first to fly the Atlantic solo and nonstop, in reverse, from Britain to North America in 1936.

			One year later, Earhart took off in her Lockheed Electra with her navigator, Fred Noonan, on a round-the-world tour that would take them out over the void Atlantic Ocean tracts, to Africa and the South Pacific. They were never seen again.

			But the most enduring effect of Lindbergh’s flight was on commercial aviation. In America, which had lagged behind Schmued’s home continent of Europe in aeronautics in the twenties, air transport for both freight and passengers now became a new gold rush, with new routes and new kinds of traffic set to make fortunes for brash entrepreneurs. A timber magnate named William E. Boeing won the overland western U.S. mail route in 1929—and he also made the airplane to fly it. His successful Boeing 80A aircraft carried U.S. airmail, but Boeing also added room for 18 passengers, foreseeing the limitless future of air travel.

			Donald Douglas had watched the Wrights fly at Curtiss Field on Long Island in 1908 and witnessed the birth of naval aviation while at the U.S. Naval Academy in Annapolis. In 1920, he moved to California to start an aircraft company with a $40,000 investment and an office in a barbershop. It would soon become the legendary Douglas Aircraft Company and deliver the famed DC-3 airliners, some of the finest piston-engine aircraft ever made. The fierce competition between Boeing and Douglas for the airliner market would propel aircraft design in the U.S. in the 1930s.

			Soon a bulging age of new aviation technology brought air travel into the modern world. American pilots became adept at night flying and instrument flying. Radio navigation beacons permitted airliners to fly “on the beam.” The first air traffic control tower with radio would be set up in Cleveland in 1930. Stewardesses appeared in 1930, then sleeping accommodations on board. Passengers delighted in the new mode of transportation. These advances made mass-market aviation possible, and commercial airlines multiplied and flourished—Eastern Airlines in 1926; United Airlines, Boeing’s brainchild, in 1928; American Airlines, formed from a scatter of 80 smaller companies, in 1930.

			Automobile manufacturers began to move into aircraft production to compete with the likes of Boeing and Douglas. Among the first was Schmued’s employer, General Motors, which acquired a controlling interest in the storied Fokker Aviation Company in 1929. By the end of the 1920s, Fokker was the largest aircraft manufacturer in the world. Through his lowly job as a car mechanic, Schmued’s lifelong dream was beginning to roll into view. He was about to launch himself into aviation.

			Schmued applied for a visa from the Austrian consulate and, with only the handmade plane he had made in Landsberg to his credit, proudly described himself on his application as a “Flugzeug Konstrukteur”—airplane designer. He soon received U.S. Quota Immigration Visa #1788 from the American vice-consul and embarked for the United States to begin work at Fokker. There, he would finally begin to realize his fantasy of designing airplanes.

			

			—

			Edgar Schmued arrived by ship in New York City, just miles from the Fokker plant in Hasbrouck Heights, New Jersey, in the first weeks of 1930. A photo taken around that time shows an earnest young man with a direct gaze, sporting a well-trimmed mustache and the stiff collar of the era. Like most young immigrants of the day, Schmued was determined to succeed in his new land. He enrolled for 91 classes in English and American literature at the Broadway Evening School for the Foreign Born in nearby Hackensack in order to learn English as quickly as he could. The school noted that his “quality of work was commendable.”

			Starting at Fokker Aircraft in February 1930, Schmued was joining a firm whose founder was already a legend in aviation. Born in Java to a wealthy Dutch family, Anton Fokker was a daredevil flier who became a wily businessman. During World War I, he designed hundreds of aircraft at his factory in Germany for the Imperial German Air Service, including the Fokker Eindecker and the fabled Fokker Dr.I. When the Treaty of Versailles forbade Germany to produce military airplanes, Fokker smuggled airframes and engines across the German border to the Netherlands. By 1927, he had established the U.S. arm of his business, the American Aircraft Corporation, near Teterboro Airport in New Jersey. While most planes being built were still biplanes and triplanes, he was boldly beginning to build monoplanes at the Teterboro plant.

			Here at Fokker, across the Hudson River, Schmued would finally reach the destiny that he had journeyed toward for 31 years: he would at last design the magical flying machines that had captivated him all his life. It must have seemed to him that he had arrived in Oz, in his own Emerald City.

			Fokker ran a tight ship: the workmen, mostly Dutch and German craftsmen he had brought over from Europe, wore white uniforms and were exhorted to be “clean, neat and exact.” Edgar rose quickly in the ranks: with Fokker himself still chief engineer, he set up the first “preliminary design” team in the country, a group for developing initial prototypes of a model. And both he and Fokker were busy. Despite the stock market crash the previous year, Fokker Aircraft prospered, milling out its Army XO-27 and XA-7 transports and the F-10 Super Trimotor, flown by leading early airlines including Pan American and TWA. Business boomed.

			And then, on March 31, 1931, disaster struck. A Fokker F-10 carrying famed Notre Dame football coach Knute Rockne crashed in a Kansas cornfield, killing Rockne and stunning the nation. Tributes poured in from the likes of President Herbert Hoover and the king of Norway. Fokker’s monoplanes consisted of “a welded steel tube, fabric-covered fuselage and wooden wings”: the wooden wings were blamed for the crash. The F-10 was grounded and Fokker’s reputation was ruined. He resigned, and the Hasbrouck Heights factory closed. General Motors moved the factory to Dundalk, on the waterfront in Baltimore’s inner harbor.

			Schmued; his wife, Luisa; and their young son, Rolf, all moved to Dundalk, and at last Edgar seemed to prosper: he bought a red sports car and enrolled in the National Geographic Society. But the plant was little more than a gloomy building with just the skeleton of one F-10 trimotor transport still in the hangar. No more than 75 workers were still in the place. Bankrupt, the company had just one tiny order for a military trainer. Every effort to sell more aircraft had failed. It seemed unlikely that Fokker Aircraft would survive the Depression.

			All that would change under a new manager, James H. “Dutch” Kindelberger, who would soon become a prime mover of modern aeronautics. Kindelberger was the son of an iron molder from Wheeling, West Virginia. From high school dropout earning $5 for a six-day week and draftsman for the Army, he had joined Glenn Martin and then Douglas Aircraft in 1925, working on the fabled DC-1 and DC-2 airliners. At 39, he took over the leadership of North American, the holding company for Fokker; he lost no time turning the company around.

			Kindelberger, an “extrovert with an extraordinary capacity for hard work,” pumped fresh blood into North American. He began by moving the company to California, where the weather was ideally suited to flying. There was a ready labor pool on the West Coast and a fast-growing economy was evolving under the soft sun along the Pacific.

			Others had paved the way. Primeval U.S. aircraft manufacturing had begun in the Northeast and around the Great Lakes, close to essential raw materials like iron and coal. But in the 1930s, that began to change. Don Douglas had started out in the West. Allan and Malcolm Loughead (soon to be Lockheed), John Northrop, William Boeing, as well as Reuben Fleet of Consolidated—all soon came, too, for the year-round flying weather and lower heating and real estate costs.

			By 1935, Dutch Kindelberger’s move was complete. He had leased 20 acres at Mines Field, later to become Los Angeles Municipal Airport and finally LAX, just miles from Santa Monica, where he had worked for Donald Douglas a year earlier. The rent on the property, at the corner of Imperial Highway and Aviation Boulevard in the Los Angeles suburb of Inglewood, was $600 a year. He soon broke ground on a dusty lot near the mission-style buildings of the airport, and by 1935 was moving his employees, many of them the Dutch and German workers Fokker had hired in the late twenties, from Baltimore into his modern white 172,000-square-foot California plant with views of the airport and the Santa Monica mountains.

			But Schmued was not among those who had moved west by the fall of 1935. He hesitated to take his family out to the Pacific; Luisa, so recently arrived from Germany, was reluctant to live even farther from her native country. Kindelberger kept the position open, and when it became clear that a new job at Bellanca Aircraft in Delaware held nothing for Edgar, the decision was made. The Schmueds were westward bound. Edgar packed his wife and young son into the family car in November 1935 and set out at last for the promise of California and North America. Then, as they approached Los Angeles, tragedy struck.

			On Route 66, just over the California line near the town of Indio, the Schmueds’ car was hit head-on by an elderly Kansas couple. Luisa died later in the hospital. Rolf was only cut and bruised, but Edgar sustained a concussion and a broken leg and needed ten stitches to close a torn eye. The accident put him out of commission in the Coachella Valley Hospital for several months. The teenage Rolf was placed with good friends Richard and Liesel Thaiss, another German family recently arrived from Baltimore, who took care of the boy and gave him a bike for Christmas.

			When Edgar left the hospital in January 1936, he took a small house at 9600 Redfern Avenue that still stands today—a low, one-story Spanish-style bungalow with a red terra-cotta roof in a neighborhood on the edge of the airport. The house is minutes from the Imperial Highway site where North American’s Inglewood factory was once located. Today the area is a vast airport sprawl of hangars and warehouses, gas stations and fast-food outlets, with jetliners approaching LAX in twos and threes, coming in low over the parking lots.

			Father and son never spoke of the accident again. Edgar immersed himself in the crowded agenda before him, burying his grief in work. North American was busy with contracts. Before long, Edgar was pushing out new production types and involved each day in wing camber (the exact teardrop form of the wing), wing chord (the wing diameter), dynamic balance, cockpit, cooling and tail assemblies for a new generation of NAA aircraft. He was put to work on two new bombers: the twin-engine NA-21 and the NA-62, soon to become the famed B-25 “Mitchell” medium bomber in which Jimmy Doolittle led the first raid on Tokyo. Edgar had reached the summit of his profession. He was not only an aircraft designer—he was designing planes for one of the most powerful militaries in the world. He was at the Valhalla of his craft.

			The design shop on Aviation Boulevard was soon plunged into a new epoch, however, for the Germany Schmued had left behind in 1925 had spawned a monster.

			In 1933, Adolf Hitler became chancellor of Germany. Before the decade was out, 70 million Germans had followed him into the fever of Nazism. Nazi Germany, rearming secretly after the Versailles Treaty, grew like a boil and would finally burst in the toxic eruption of the Second World War.

			In March 1936, as Schmued began work in California, Hitler marched into the Rhineland and “remilitarized” it. By 1938 he would annex Austria in the Anschluss and a year later he would invade and occupy Czechoslovakia. Finally, in September 1939, advancing Germany’s brutal subjugation of Europe, Hitler would invade Poland without pity, fighting horse-mounted cavalry with tanks and touching off another world war. Within a year his army would thunder through northern Europe and arrive at England’s doorstep.

			The preliminary design group at North American, with Edgar Schmued at the helm, had begun as a small office with four desks and a drafting table. Soon it would expand to meet the accelerating demands of war—and Schmued’s reputation would grow with it.

		

	
		
			
				CHAPTER 3

			

			100 Days

			It was as humble as a moment of history gets. One day in the spring of 1940, Dutch Kindelberger walked into Edgar Schmued’s office, leaned across his designer’s desk and asked offhandedly, in his gravelly voice, “Ed, do we want to build P-40s here?” He was referring to the Curtiss P-40 Warhawk, the most popular American fighter in production at the time. His question sounded more casual than it was.

			Hitler’s invasion of Poland the previous fall had involved some 1.5 million men, 14 armored Panzer divisions and, notably, 1,000 airplanes; Warsaw had fallen within weeks. This new “Blitzkrieg” warfare—a one-two punch of airpower and armor—had left civilian and military leaders around the world looking on stunned.

			France and Britain knew they could not make enough weapons to meet the German attack, should it arrive on their own soil. As the storm clouds began to gather back in 1938, the two nations had reached out to Washington for arms. This outstretched hand of the Old World was the Anglo-French Purchasing Board, headed by a slender, statesmanlike civilian with an intense gaze named Sir Henry Self.

			By 1940, Sir Henry was looking for fighter planes. He sought 400 P-40s, but the production line at Curtiss-Wright was already saturated. At the suggestion of the Army Air Forces, he turned to North American. With the Nazi war machine breathing down his neck, Self would need his airplanes quickly—and he knew Kindelberger could produce them. Sir Henry was already familiar with North American’s cutting-edge production methods.

			The catch was that the P-40 was Curtiss-Wright’s creation, not North American’s. Kindelberger had no intention of building someone else’s airplane; Schmued still harbored dreams of designing his own fighter.

			“Well, Dutch,” Edgar replied that day to Kindelberger’s question, “don’t let us build an obsolete airplane. Let’s build a new one. We can design a better one,” he continued, “and build a better one.”

			It was the spark and ignition of the P-51 Mustang, the plane that would eventually climb to the top of the battle in the skies. The project launched on that day would become an epochal advance central to all of World War II.

			Schmued’s response was precisely what Kindelberger wanted to hear, and with it, the design of a brand-new breed of fighter began.

			“Ed, I’m going to England in about two weeks,” he told Schmued, “and I need an inboard profile, three-view drawing, performance estimate, weight estimate, specifications, and some detail drawings on the gun installation to take along. Then I would like to sell that new model airplane that you developed.”

			Schmued could turn on a dime. He could have the drawings Kindelberger needed ready at once—for the design was already in his mind. From his earliest years in Landsberg, he had never stopped drawing airplanes. Recently, he had sketched out his ideas for the perfect fighter—what the cockpit would be like, the layout for the engine, the arrangements for the guns. The drawings were sitting in his desk drawer. All he needed was the fuselage, the wings, and the tail. “I made many sketches without knowing what it might end up as,” he would say later, “but when the time came, I was ready.” He would need just a few days to give Kindelberger what he wanted.

			Kindelberger’s requirements were simple: “Make it the fastest airplane you can,” he told Schmued, “and build it around a man…that is 5 feet, 10 inches tall and weighs 140 pounds.” The solution was close at hand: Art Chester, a famous racing pilot who had just joined North American as a project engineer, was exactly the right size. With these minimal specifications and nothing but his copy of Hütte, a German engineer’s handbook, and his little notebook of technical formulae, the Mustang master got to work.

			Kindelberger took Schmued’s drawings to England, but when he returned two weeks later, he was empty-handed: there was no contract. Undeterred, Schmued began work on a mock-up of the new fighter using paper and plaster of Paris, as the war in Europe unfolded and Hitler’s Panzer divisions advanced. “Meanwhile, the British apparently looked at this proposal carefully,” Schmued said later, “and concluded that on the strength of North American’s past performance with the Harvard Trainer, which was delivered in large quantities [and on which thousands of young British pilots had trained], we could be trusted to come through with a good airplane.”

			Then, in the early morning of April 9, the Germans invaded Norway, seizing major ports from Oslo to Narvik with land troops and the airports at Oslo and Stavanger with parachute battalions, the first use of paratroops in history. Oslo quickly fell, and Narvik and the necklace of Norwegian port cities followed. That same day, the Germans entered Copenhagen, supported by Luftwaffe squadrons, to occupy Denmark, again under the engine of airpower. Most of Europe was now covered in the folds of the unfurling swastika.

			Henry Self knew there was much more to come. Two days after the attack, he dropped his initial insistence on the P-40. He had confidence in Dutch Kindelberger, and it was time to move quickly. Self signed a letter of intent to purchase 400 fighters from North American. With the stroke of a pen, wrote Schmued’s biographer, “an Englishman had just launched production of the greatest fighter of the war.”

			In July a formal contract was signed at last with the Royal Air Force. Three hundred twenty new fighter planes—P-51s—would be delivered by September 1941, with more planes to follow. Each plane would cost $37,590.45. The price was important: Britain was rapidly spending down her cash reserves.

			The Battle of Britain raged, and British prime minister Winston Churchill was already pressing President Franklin D. Roosevelt for help. Great Britain was paying cash for arms, but her gold supply was dwindling. In November, FDR would win reelection to an unprecedented third term and move ahead with his “Lend-Lease” program: Britain would soon receive American arms to be paid for not in cash but in kind after the war was over. But now, before Lend-Lease, Roosevelt’s hands were still tied. He would first unofficially send a shipment of arms to England; then, without congressional approval, 50 surplus destroyers. Beyond that he could not go, and for now Churchill would have to continue spending down his gold for arms.

			With the contract signed at long last, Self became adamant about getting his plane fast. Hitler was at his back, with Europe disappearing down a vortex of war. Poland was gone; Norway, Sweden, Holland and Denmark had been overrun; the Baltics had been occupied by German troops. With Hitler’s mechanized armies rushing across the continent, the British wanted their plane designed and built in 100 days.

			“Then, as you might say, hell broke loose,” Schmued recalled. “We organized a small engineering group and Dutch Kindelberger gave me the right to pick any man in engineering for the project.” The dash to bring the plane to life was on. The project was designated NA-73X: the NA stood for “North American,” the 73 for the project number, the X for “experimental.”

			Schmued’s team of Mustang men consisted of 14 designers and engineers. There were no women on his team: women engineers in aviation were practically nonexistent. Between 1940 and 1942 the ratio of women to men in aeronautical specialties was about one to 2,000. But as America entered the war, the industry would soon become eager to train and hire women engineers. Curtiss-Wright started a ten-month training program for women called C-W Cadettes. Once employed, though, female aviation engineers were used at a different level from men; they performed only routine tasks—calculations, drafting and illustration. They had no part in the conceptual stages of design.

			The Mustang crew expanded at its maximum to a peak of 49 men, then was winnowed down again to 10 or 12 as the aircraft was taken from its first sketches to completion as a working model. Schmued was the leader; he set up working groups for the various phases of the plane’s design. There were teams for wings, aerodynamics, instrumentation, fuselage, control systems. The designers worked so closely with the experimental fabrication shop “that the airplane took shape almost as soon as the drawings came out of the blueprint machine.”

			The design group occupied a spartan room just over Kindelberger’s office. One engineer recalled later that “the Mustang materialized out of that smoke-filled room where men knew no hours, where lights never went out, where for days all you could hear was the rattle of paper, the sharpening of pencils, and the noise of men knocking their pipes on waste baskets.”

			Schmued’s team worked every day until midnight—16 hours a day—quitting at 6:00 p.m. only on Saturdays so they had a “weekend.” “Sunday was different,” one designer recalled, “only because the hum from the adjacent factory was missing.”

			Schmued’s quest to create the world’s best fighter plane now became a sprint. A blizzard of some 2,800 drawings would fly off North American’s drawing boards by the time the prototype came to life. The NA-73X would have a wingspan of 37 feet and a total wing area of 235 square feet, and every inch of these surfaces had to take into account turbulence, drag, maximum lift, camber (the curvature of the wing) and chord (the centerline of the wing). Every inch would have to be imagined, drafted and finally built by hand. Schmued and his team would translate his earliest concepts into measurements, then drawings, then detailed plans before the prototype would finally take physical shape in the allotted time of 100 days. “It was the greatest team I could ever, ever ask for,” Schmued recalled. “People were so cooperative, so hardworking; it was magnificent.”

			Schmued’s concepts for the design of the NA-73X were at his fingertips from all the years of imagineering he had done about aircraft. These were ideas he had thought about for almost three decades. Schmued was convinced his plane must have absolute minimum drag. He would achieve this by using the thinnest skin possible—a thickness of just 0.040 inches. The NA-73X would be the first plane in history whose final form precisely matched its design specifications—not those specifications plus an outer aluminum coating thick enough to distort the plane’s aerodynamics.

			To assure that the plane would slip cleanly through the air, the shape of the fuselage (the main
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