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Prologue

It looked like a crucified man.

Stark and lonely, the little aircraft hung in the chill morning air of March 1, 1945, pointed skyward on a seventy-nine-foot latticed launcher. Its stubby wings, nearly twelve feet across, gave a peculiar, truncated appearance compared to the graceful lines of its propeller-driven cousins. Even here in the Heuberg Military Training Area, where strange sights were normal, it was an odd craft.

Called a Natter, it did, in fact, resemble the viper from which it took its name, down to the two dozen nose-mounted Hs-217 missiles that gave it a lethal bite. Arranged in a bienenwabe, or honeycomb, even one of the 73 mm projectiles could bring down an American heavy bomber, and this was the Natter’s sole purpose. By 1945 German air defense fighter units were losing almost as many aircraft per month as they were supplied and far, far too many pilots who could not be replaced. It was an unsustainable situation.

It meant defeat.

The Natter, and weapon systems like it, were intended to change that. Extensive wind tunnel testing had been concluded in September 1944, with a dozen launch and glide tests successfully completed over the next five months. Excellent stability was recorded, and the controls were “light and well coordinated” with no sideslip or yawing.* According to Hans Zuebert, the program’s senior test pilot, the “handling and flying qualities were superior to those of any of the standard German single-seat fighters.” So when Lothar Sieber, the Natter’s twenty-two-year-old Luftwaffe test pilot, clambered into the tight, spartan cockpit, he was confident of being the first human to fly a guided rocket.

But it was not a suicide weapon.

Unlike their Japanese allies, Germans were not inclined to perish willfully, and they knew that while each Natter could be constructed in a matter of days, it took twenty years to raise and train a flyer. Each man, like Lothar Sieber, was a volunteer and a trained fighter pilot who intended to fight another day. Given his value, considerable thought went into sparing the aviator’s life. Solid armor plate lined the forward and rear bulkheads, while sandwich armor protected him from the sides.

Technically known as the Ba-349, the Viper was made from wood and fastened with nails or glue. Scarce metal was sparingly utilized for the load-supporting attachment joints, control push-rods, fuel lines, and the motor. Its construction was simple—even crude—by the standards of the day and would never withstand prolonged use. Indeed, each would not survive its maiden flight nor was it designed to do so. These days were dark for Germany, and standards had fallen dramatically. This aircraft had to be made with a minimum of low-grade material in poorly equipped shops by inexperienced, amateur workers and it certainly was. Wonder weapons, like the Natter, were a desperate last gamble intended to slow the Allied advance and at least open negotiations for peace.

Always pressed for resources, the Reich was in perilous shape by 1945. Barely 1,000 man-hours were required to construct a wooden Natter with only basic tools compared to roughly 4,000 man-hours necessary to produce a Me 109G in 1944. If a single Natter could bring down at least one Allied B-17 (which required 18,600 man-hours to build) and put its crew of ten trained men out of the war, then the economics made sense to the Germans.

The concept was simple: each aircraft would fly only once, deliver its lethal bite, and then die with several big bombers and their crews. Warned of the altitude, airspeed, and heading of incoming enemy formations, a Natter battery of ten aircraft would be assigned the initial attack. Angle and azimuth information was fed into an anti-aircraft computer, usually a Kommandogerat stereoscopic flight director normally employed with 88 mm FLAK batteries. Utilizing a simple linear speed calculation, the launcher was aligned in azimuth, and the aircraft’s elevons were locked at the proper deflection angle computed to complete the intercept.

Based on its astounding 35,800-feet-per-minute climb, as well as the known distance and altitude of a bomber formation, all four Schmidding solid-fuel booster rockets were electronically fired.* Rising ballistically to approximately 500 feet, the Natter now had sufficient airspeed for the control surfaces to function. After ten seconds the boosters were jettisoned, the Walter HWK 109-509 liquid-fuel motor kicked in, and the cockpit controls were unlocked, enabling the pilot to manually fly the rocket. However, flight data was now being continuously radio linked to the Patin three-axis autopilot, and the idea was to let the system complete the intercept until the pilot visually sighted the bombers. At this point he would override the autopilot, blow off the Perspex nose cover protecting the rockets, and close to firing range. Ripple firing two dozen spin-stabilized rockets into a tightly packed formation of American B-17s would have, it was hoped, a catastrophic effect.

Given the aircraft’s tiny size, nose on aspect, and astonishing top speed of nearly 600 miles per hour, the Germans believed such an assault was indefensible. Following his attack, the pilot would glide away from the mangled bombers and their scattered escorts. Disengaging the safety on the nose release mechanism, he could jettison the nose section and all the cockpit forward of his seat. As the debris falls away into the high-speed airstream, two half-inch steel cables yank an extremely sturdy parachute from a cavity in the tail section. The body of the aircraft violently decelerates when the chute opens and this flips the pilot forward out of his seat. Once clear, he then activates his personal chute and drifts to safety; the entire flight, from launch to pilot ejection, would last less than five minutes.

In theory.

But the true combat effectiveness of this particular weapon would thankfully never be known. During that brief flight in 1945, Lothar Sieber did indeed become the first man to be successfully launched in a rocket—for fifty-five seconds. At 1,650 feet, some fifteen seconds into the flight, the canopy inexplicably detached and the Ba-349 flipped onto its back while climbing shallowly to 5,000 feet. Rolling inverted, the Natter then dove straight into the ground about four miles from its launch point, barely missing the little hamlet of Stetten am kalten Markt. A partial left leg, a left arm, and fragments of Sieber’s skull were eventually recovered from the fifteen-foot-deep crater.

No one knows exactly what occurred that morning, yet when the canopy detached, it could have struck Sieber. A pilot’s conscious or semiconscious reaction would be to grab the stick and pull back, so if this occurred the Natter would have ended up on its back. Entering a cloud deck at that speed and attitude would be disorienting, and Sieber would very likely find himself out of control. If this happened, he would try to bail out, though this would be nearly impossible in a 500 mph dive. The fact that his left leg and arm were recovered lends credence to this notion, however, and he may have been trying to climb out of the tiny cockpit when the Natter impacted.

No matter the cause, with the failure of this single manned flight, and with Allied forces converging on the Germany from all sides, a secret list of top German scientists and engineers was passed to U.S. intelligence. With the war ending, the Americans initiated Operations Lusty and Paperclip to prevent this equipment, these men, and their special knowledge from falling into Soviet hands. Over 1,500 were eventually relocated to the United States, including Major General (Dr.) Walter Robert Dornberger, who would eventually become the vice president of Bell Aircraft.

The Natter project was discontinued, yet there are those who were present as Sieber’s Natter shot from the clouds, rocket motor screaming at 600 miles per hour and accelerating, who claim they heard the demon’s voice: a boom that would later be recognized as flight past the speed of sound.


Six weeks later a man felt the demon’s claws and got close enough to smell its breath. On April 9, 1945, two sleek Me 262 Schwalbe jet fighters lifted off from Lechfeld, just west of Munich, and headed up into thin, clear air. Led by Lieutenant Colonel Heinrich Bär, a Luftwaffe experten with over 1,000 combat sorties and 220 confirmed victories, the jets leveled off at 36,000 feet. Today was a training mission for Bär’s wing-man, Hans Mutke, who was converting to the Me 262 after three years of flying Bf 110 night fighters.* The Schwalbe, or “Swallow,” was now Germany’s last realistic hope to alter the drastic situation in the skies over the Reich. Powered by a pair of Junkers Jumo engines, each producing 4,000 pounds of thrust, the Messerschmitt could climb at 3,900 feet per minute and sustain 532 miles per hour in level flight at 26,000 feet. The armed variant usually carried four 30 mm cannons, and twenty-four 55 mm rockets capable of hitting a B-17 from a half mile away. It was a game changer and, if not a war winner at this late stage in the conflict, there still were those who believed it was still not too late, which was why experienced, twin-engined pilots like Mutke were being rushed through the conversion course.

“He’s under attack . . . right now.”

Bär’s voice was calm as he rolled over and dove his armed Me 262 left toward a P-51 attacking another German fighter far below. Mutke followed in his unarmed jet with no external tank. Though a highly experienced pilot, this was only his third jet sortie and, as one would in a piston-engined fighter, Mutke left the throttles up. Passing about 35,000 feet in a 40-degree dive, the jet began bucking wildly, and the tail began to yaw. Obviously alarmed, he noticed the airspeed indicator was pegged at the limit of 1,100 kilometers per hour: about 680 miles per hour. As his nose pitched sharply down, Mutke could no longer control the 262, later recalling to American aviation historian Walter J. Boyne: “I moved the stick wildly around the cockpit. For a brief moment, the airplane responded to controls again momentarily, then went back out of control. The plane still did not respond to pressure on the stick so I changed the incidence of the tailplane. The speed dropped, the aircraft stopped shaking, and I regained control.”

By manually altering the angle of the horizontal tail, which could be done from the cockpit, Mutke disturbed the airflow over his stabilizers and slowed from supersonic to subsonic speed. When this occurred, the shock wave generated by supersonic air moved forward, allowing the nose to lift again and control to be restored. Mutke was able to throttle back, which flamed out his engines, then slow to a controllable 300 miles per hour. Managing to land, he and the ground crew discovered popped rivets and warped wings.

Limited to 0.86 Mach by technical order, it was physically possible for the Me 262 to exceed the speed of sound in any sort of dive. At full throttle in the thin air above 30,000 feet and diving, this becomes more likely if there is no structural failure. The damage to Mutke’s jet indicates that any sort of prolonged flight under those conditions would have been disastrous. A computer-modeling simulation conducted at the Technische Universität München in 1999 suggested it could be done—but a simulation is not the real thing.

Did it happen?

Ken Chilstrom, one of the original USAF test pilots who flew a captured 262, doesn’t think so. “The engines could have done it,” he stated in a 2017 interview for this book, “but structurally I don’t think the plane would have held together.”

“This could have just been the jet I flew though,” he added. “German quality was very problematic at that phase of the war, and each jet was put together a bit differently.”

No one knows, and to date nothing has been found in Messerschmitt’s surviving wind tunnel data to indicate it had ever been tried. Yet given the combat accidents suffered by Allied fighter pilots who lost control during high-speed dives, transonic speeds had clearly been reached. And if straight-winged, piston-engined aircraft could cross into that region, then a swept-winged jet certainly could so.

How then did mankind, who had only truly flown forty-two years earlier, progress to the point where flight past the speed of sound was possible? For even if it did not occur on that March day in 1945, it was certainly possible, and extreme velocity was the way of the future. This was a hard lesson learned on both sides as jet-powered Me 262’s operated far beyond the capabilities of Allied piston-engined fighters and defensive guns from bomber formations. Fortunately, there were too few of them to make a significant impact, but this same German technology, inherited by the Allied victors, would live on to shape global geopolitics during the late 1940s and early 50s.

With the atomic bombing of Hiroshima and Nagasaki at the end of World War II, the nuclear age had begun. War planners now faced a radically new calculus: the ability to get a bomb over target faster than one’s enemy trumped “conventional” tactics. Meanwhile, a new conflict, the Cold War, was emerging. Tensions between the United States and the Soviet Union were already high as the fragile, wartime alliance frayed to a point where, in 1946, Joseph Stalin openly declared the coexistence of capitalism and socialism to be impossible. Justifiably wary of challenging the American military, Soviet engineers and scientists raced to close the technical gap. Jet aircraft, specifically long-range strategic bombers capable of delivering nuclear weapons, were initially viewed as the best option for power projection. This, Moscow believed, would permit the intimidation possible for multi-hemispheric, Communist expansion and, if the situation deteriorated, would provide a Soviet capability to wage open war with the United States.

Equally cognizant of the military and ideological threat posed by the USSR, American leaders were determined to maintain their technological edge and therefore blunt Communist ambitions. If atomic or thermonuclear warheads could be delivered onto an enemy’s soil, as had been done against the Japanese, then who would risk armed confrontation with the United States?

Even as they returned home to try to enjoy a world without war, a small group of incredibly daring American fighter pilots were poised to shake the foundations of man’s achievements to their core; to kick open the door of modern air combat tactics and change the world as it currently existed. Having survived combat and vanquished one set of threats these men knew other evils would rapidly emerge to fill the vacuum, and so they did. Ideological and nuclear threats capable of a mass destruction unthinkable a decade earlier, and for a few short years the safety of the world was dependent on an extremely narrow margin defined and redefined by military technology; an anthropogenic Pandora’s Box that could either be contained by the West, or opened by the East through the possession of a single key: speed.

In the years immediately following World War II speed was the yardstick by which aircraft, the “long rifle” of the modern age, were measured. Before the development of intercontinental or submarine-launched ballistic missiles, jet aircraft capable of high subsonic flight were essential to the ambitions of both superpowers, and to the making of war or the preservation of peace. The ability to fly farther, longer, and, above all, faster, could either balance or tip the uneasy strategic equilibrium of the postwar era. Manned supersonic flight was the prize as it offered an area of exclusion—a profound combat advantage—for those who possessed it against those who did not. This quest began with experimental aircraft and fighters, for a supersonic interceptor could destroy a bomber well before it could drop its lethal, thermonuclear payload. Defensive weapons, coupled with radar guidance, had not yet been developed to counter such speed, so it was believed that such combat operations could be conducted with relative impunity, and thereby ensure victory or maintain the peace.

Men like Ken Chilstrom, George Welch, Chalmers Goodlin, and Chuck Yeager had already risked everything for their country during the Second World War; their own lives had been disrupted and forever altered, yet they did not hesitate to roll the dice again in the name of duty, danger, and honor. These were hardened men born in the turmoil following the Great War, raised to maturity during the chaos of the 1930s, and honed sharp by combat. They understood, if others did not, that peace not backed by strength was an empty hope. These men were part of an America that accepted, albeit reluctantly, a mantle of global leadership that could not be discarded if the world were to remain safe for their children’s children. Just as it never occurred to them to dodge their wartime obligations, they could not, and would not, shrink from a new challenge. Only pilots such as this could chase the demon beyond whatever barrier existed, and finally take mankind faster than the speed of sound.









Part One

Origins

“. . . and if you gaze into the abyss, the abyss gazes also into you.”

FRIEDRICH NIETZSCHE









One

Flying Monks to Mud Ducks

Long before it was conjured by men in aircraft, the demon’s presence was known. Whips, and their corresponding sonic booms, had been in use at least since the Egyptian Middle Kingdom, some 4,000 years past. China, the Indian Maurya Empire, and ancient Rome all used whips in some form or another and heard, although without comprehension, the distinctive crack of the sound barrier being broken at every stroke. Closer to our own time, fifteenth-and sixteenth-century physicists were aware that the speed of sound had a limit and were determined to define it.*

These were individuals like Sir Isaac Newton, who, in his seminal Principia Mathematica of 1687, calculated this limit at 979 feet per second but failed to account for the influence of heat. This error, incidentally, was corrected the following century by Pierre-Simon Laplace. Another Frenchman, Marin Mersenne, calculated the illusive number at 1,380 Parisian feet per second while Robert Boyle, of Boyle’s law fame, arrived at 1,125 Parisian feet per second.* William Derham, a clergyman in Essex, England, came the closest in 1709 at 1,072 Parisian feet per second. Derham had friends fire shotguns from known locations and he painstakingly measured how long it took for sound to travel to his position. Early flintlock firearms, at least as far back as the fourteenth century, were also capable of producing supersonic projectiles.*

The idea of an aircraft flying faster than sound was considered a very real possibility within two decades of Wilbur Wright’s 1904 Kitty Hawk flight. United States Navy Lieutenant Commander Albert Cushing Read, first to fly from America’s East Coast to Europe in 1919, declared that he could see the day when “it will soon be possible to drive an airplane around the world at a height of 60,000 feet and 1,000 miles per hour.” Though belittled at the time, Read and others knew it could happen once technology caught up with vision. This is often surprising to those of us raised with aircraft and air travel as we consider this capability a modern invention; and it is, from a practical standpoint, yet there have been significant, albeit oft-forgotten, aviation milestones stretching back for over 1,000 years.

Man had likely been fascinated by flight from the beginning. One can imagine a heavily muscled, low-browed Homo erectus peering uncomprehendingly at a swooping bird and perhaps dimly wondering why he could not do the same. Jumping from cliffs, later leaping from towers or attaching oneself to a kite—all these efforts to fly, and doubtless many more, had been attempted over the centuries. Though usually resulting in a painful death or lifelong injury, there were some successes nevertheless.

Though the Chinese had been flying kites since the tenth century BCE, the first recorded human flight is generally credited to Abbas ibn Firnas, a Berber polymath living in Moorish Cordoba. After studying kites, and all the known previous attempts at gliding, Ibn Firnas constructed a light, wooden wing, very much like a modern hang glider, from silk and feathers. In 875 CE, at the age of seventy, he jumped from Jabal al-Arus (the Bride’s Hill) outside Cordoba and, by some accounts, glided for ten minutes over the Guadalquivir River valley. It was a successful flight, though Ibn Firnas had neglected to consider the problem of landing and he was badly injured.

In the early eleventh century Eilmer of Malmesbury, a Benedictine monk from southwest England, built a wing from cloth and wood then leaped from the West Tower of his abbey. Gliding downhill against the wind for at least fifteen seconds, he traveled over 200 yards. Unfortunately, as with Ibn Firnas, the monk had not considered the finer points of flying, in this case, control. His apparatus had no tail and was out of balance, so when the wind changed, Eilmer came crashing down, breaking both legs.* Other men followed. All were enamored of flight, were courageous, and had no real idea of what they were truly attempting. Broken legs and necks were common. By the end of the seventeenth century the Italian physiologist and biomechanical pioneer Giovanni Alfonso Borelli definitively concluded in his de Motu Animalium that humans lacked the musculature to sustain flight by flapping wings.

On a moonlit summer night in 1793 a man named Diego Marín Aguilera jumped from Coruña del Conde castle in northern Spain. Soaring at least 1,000 feet across the Arandilla River, his wooden machine very likely caught an updraft from the valley floor and the stress fractured a metal joint. Crashing near Heras, he narrowly escaped being burned as a heretic by the town’s inhabitants, who believed a flying human was an affront to God.

These men, if the accounts are accurate, had at least progressed from near suicide to basic flight. To be sure, gliding can be considered a form of flight, as at its best a glider can have a sustained time aloft and be controlled by a pilot. Elementary as this sounds, it took centuries of trial, error, and death to progress past this basic point. True flight, as we shall see, must have a power source able to propel an aircraft through the air with sufficient velocity to produce lift. The bird or bat has its wings, but man must have something else.

Yet the scientific achievements of very early aviation pioneers are often underestimated or overlooked entirely, and this is quite unfair since we acknowledge debts owed to visionaries from other fields. Antonie van Leeuwenhoek revealed the interior structure of cells in the seventeenth century while Louis Pasteur’s contributions to bacteriology and Gregor Mendel’s to genetics both followed during the next century. Tycho Brahe discovered a supernova in 1572, while Galileo found craters on our moon and identified the Milky Way galaxy. Danish astronomer Ole Rømer correctly measured the speed of light by 1675, and the Royal Society published Ben Franklin’s Experiments and Observations on Electricity in 1751.

Engineering ceilings of all kinds were shattered during the Industrial Revolution, so it should be no surprise that aerodynamics advanced as well. If Boston could implement the first municipal electric fire alarm in 1852, or Thomas Edison could erect the first dedicated research and development laboratory at Menlo Park in 1876, then Francis Wenham’s wind tunnel should be no less revered. Hydroelectric power plants, commercial electrification, and even experimentations with millimeter wave communications were all conducted in the late nineteenth century, therefore Horatio Phillips’s cambered airfoil, or Félix du Temple’s first sustained flight by a true heavier-than-air machine in 1874 ought to be as well known—yet they are not.

Perhaps one reason lies with the mystique surrounding flight. Unlike steam power or electricity, flying was not an activity that benefited the masses until well into the twentieth century, so it largely remained the province of the scientific community or the independently wealthy. Then, less than two weeks after the 1773 Boston Tea Party, a man was born in Yorkshire, Great Britain, who would arguably usher in the modern age of aviation. George Cayley, a self-educated baronet and a man of indefatigable imagination, designed caterpillar tractors and artificial limbs before studying avian physiology to aid his understanding of his true passion: flight.

In 1799 Cayley was the first aerodynamicist to break the process of flight apart into the distinct components of lift, weight, thrust, and drag. He insisted that thrust, or some manner of propulsion, was an independent factor that must be practically solved for man to truly fly. Cayley also correctly envisioned the modern structure of an aircraft with a fuselage, forward wings, and a cruciform tail surface. By 1804 he had constructed a flyable model glider, and five years later his three-part essay “On Aerial Navigation” was published in Nicholson’s Journal of Natural Philosophy, Chemistry and the Arts.

Sir George understood about centers of gravity, and that it was the pressure differential acting on an airfoil that generated lift. Above all, Cayley realized that, unlike a bird, a man must generate lift through a separate form of propulsion. Steam would not suffice; the engine was inefficient and entirely too heavy. Internal combustion, he felt, was the only realistic solution and Cayley spent a good deal of his life theorizing about just such an engine.

He flew models and developed full-scale gliders, including one flown by a ten-year-old boy in 1849. By 1853 he had constructed a craft that could remain airborne, with his unenthusiastic coachman as pilot, for about 500 yards. Upon landing, the unhappy servant told Sir George that “I was hired to drive, not to fly,” and he promptly gave notice.

However, it was Cayley’s methodical evaluation of his concepts that opened the doors to purposeful, systematic testing. With a whirling-arm device used to design windmill blades, he added a paper airfoil and adapted the contraption for surprisingly accurate studies of lift. Dr. John Anderson, the preeminent aerodynamicist of our time, writes that Cayley’s measurements were “accurate to within 10 percent based on modern aerodynamic calculations.” Toward the end of his long and interesting life, Cayley summarized his work by formulating the essence of all modern aircraft within the simple, but as yet undefined principles of lift, propulsion, and control.

With the doorway to flying now framed, the subsequent century of flight research and development was largely a stair-step progression of ideas, techniques, and revelations. There was some cooperation, much jealousy, and often open disdain among the competing worlds of academia, theoretical engineering, and those physically attempting to fly. Yet without an efficient means of propulsion, much of this initial progress necessarily centered on gliders.

With theory and practice warring with each other, the focus shifted as various problems were addressed and eventually solved. By the late eighteenth century, lift was well understood so the emphasis moved to creating thrust and mastering control. If you recall, Cayley pointedly separated propulsion from lift and this was a crucial point. Flying requires thrust, whether it is self-generated like a bird, bat, and insect, or via some type of artificial propulsion such as an engine. If you are not flying under power, then you are not flying; you are gliding or, even worse, you are floating.

Early experiments in flying sought to emulate birds, which was reasonable enough as they were the most obvious examples of successful flight, yet it was impractical. Birds are able to fly due to a combination of evolutionary advantages, such as honeycombed bones that yield a very strong, yet extremely light frame. This frame is covered with keratin feathers that are molded, or preened, into highly efficient airfoils capable of producing lift. But a bird, like a man, still needs to generate thrust in order to produce lift. In the bird’s case, this is possible due to a high metabolism that enables its muscles to work more than twice as fast as other mammals. This permits flapping that generates enough thrust to get air moving over the wings, which in turn produces lift.

Once it was understood that man could not replicate these natural advantages, then artificial methods of generating thrust were explored, and the quest for powered flight moved forward. The results speak for themselves with the nineteenth century witnessing the advance of theoretical aerodynamics into workable flying machines. Some of these, like William Henson and John Stringfellow’s aerial steam carriage (also called the Aeriel), were wildly impractical; how could a 30-horsepower engine propel a machine weighing well over a ton? Indeed, its 150-foot wingspan and gigantic 4,500-square-foot wing area exceeded that of a modern Airbus 320.*

It never flew, of course, but was nonetheless influential by inspiring others through its form and potential. Dr. Anderson says of Henson’s monstrosity, “Here is an excellent example of the still technically undeveloped state of the art of airplane design in the first part of the 19th century.” Yet Henson’s machine also seemed to graphically illustrate the rather profound differences between aerodynamic theorists, academicians, and the designers of aircraft. One problem was to separate flight from propulsion—and no one had a really clear idea how either worked.

Clément Ader, on the other hand, actually did get a machine airborne under its own power: a 20-horsepower steam engine. A French electrical engineer, Ader specifically looked to nature for inspiration and by 1890 completed a machine he named the Éole. On October 9, the bat-winged contraption staggered into the air near Armainvilliers and managed to remain aloft for 165 feet. Though this event was a startling aviation first, a manned craft flying under its own power, it still did not qualify as a “flight” since Ader had no way to control, or physically “fly,” the aircraft.

Neither did Hiram Maxim. Arrogant and vain, Maxim was unquestionably brilliant, and behind his unpleasant façade lay a first-class brain coupled to a fertile imagination. A self-educated inventor, he patented the original machine gun in 1883 and incorporated the Maxim Gun Company the following year. After emigrating from America to the United Kingdom, his wealth permitted the freedom to pursue other interests, including aviation. When asked if he could build a flying machine, Sir Hiram replied, “the domestic goose is able to fly and why should man not be able to do as well as the goose.”

Methodical and precise, he was the first aviation pioneer to derive specific wind tunnel data toward a specific design. Like Ader, Maxim’s immediate goal was to get a manned aircraft aloft under its own power, so he leased Baldwyns Park outside London, and built a hangar to accommodate his project. The result was a four-ton flying machine powered by a 362-horsepower steam engine that would propel the craft down 500 yards of railway track. Maxim mounted extra raised wheels on his apparatus that would catch a wooden safety rail running parallel with the track. This, he reasoned, would keep the machine from getting more than a few feet above the ground and prevent crashes.

On July 31, 1894, he did just that.

Under full power the three-man crew reached 42 miles per hour, and the giant seventeen-foot, ten-inch propeller kept the craft airborne (at two feet) for over 300 yards. Yet for all his considerable talents Maxim, like many others, could not conceive of the aircraft in more than diversionary terms, an engineering challenge. “But I do not think,” Maxim once stated, “the flying machine will ever be used for ordinary traffic and for what may be called ‘popular’ purposes. People who write about the conditions under which the business and pleasure of the world will be carried on in another hundred years generally make flying machines take the place of railways and steamers, but that such will ever be the case I very much doubt.”

But since Maxim and Ader succeeded in getting into the air under their own power, why did they not get credit for the first flight? Obviously a few basics were understood, at least as far as building an airfoil that produced sufficient lift to overcome weight and get airborne. Maxim’s machine was powerful enough to generate a very respectable unit of horsepower for each twenty-two pounds of weight, and Ader’s subsequent designs were quite similar.

In the end, this comes down to how true flight is defined. Whereas getting airborne under power is quite different from gliding, so too is piloting your aircraft as you choose once aloft. When inventors, engineers, and others expanded on Cayley’s separation of lift, thrust, and drag, a final component was eventually realized: control. Ader and Maxim did produce thrust, which in turn generated lift, so in this respect they were definitely a bridge between the world of gliding and that of true flight. To truly fly, one must have control of the aircraft. To “feel” the plane and adapt to the continuously changing circumstances around it.

In other words, to be a pilot.

By the close of the nineteenth century those most successful in aircraft development were harnessing the theoretical aspects of the new science with the ability to conduct the experiments themselves, to fly their own machine. From this point of view Otto Lilienthal was arguably the first test pilot in the modern sense of the title. A mechanical engineer by training, he believed that each component of flight—lift, propulsion, and control—had to be fully understood and the issues with each solved to arrive at a comprehensive solution.

Using practical, engineering-based processes, Lilienthal was specifically concerned with the variations in air pressure on a wing resulting from changes in the angle of attack. He systematically measured this, and other hypotheses, during some 2,000 flights in sixteen types of gliders near his home in Steglitz, or his testing area over the Rhinow Mountains. He even constructed a small hill in Lichterfelde near Berlin so he could always launch himself into the wind. A monument was constructed on the site of Lilienthal’s research shed in 1932 and it is there still, a delightfully Germanic Stonehenge surrounding a stone globe that overlooks a rectangular pond.

Perhaps Lilienthal’s greatest contribution was the formulation of aerodynamic coefficients that permitted the use of dimensionless quantities to characterize forces acting on an airfoil. This greatly simplified lift and drag calculations and permitted progression into modern aerodynamic design. Like Horatio Phillips, Lilienthal arrived at the conclusion that cambered airfoils were a necessity for an effective wing. Interestingly, this was done independently, so Lilienthal was unaware of any competing work until he filed a patent application in 1889 and discovered it had already been granted to the Englishman. That same year he also published Birdflight as the Basis of Aviation, a compendium of verified aerodynamic data that included results from his own experiments and the seminal work on flight.

Yet despite his visionary efforts, Otto Lilienthal suffered from the rather serious delusion that the ideal solution for powered flight would be an ornithopter; that is, a machine that flies by flapping mechanical, rather than static wings, which generate lift while being propelled through the air. Unlike Ibn Firnas and Eilmer the monk, Lilienthal was aware that a man could not produce sufficient muscular force to sustain flight by flapping since our bodies are too heavy relative to the muscular force produced, and we have the wrong type of muscles. He actually constructed a one-cylinder engine to flap his glider’s wings and commenced testing in Berlin during the spring of 1894. Having absolutely no success with this, he returned to gliders with hopes of producing them commercially for sport.

In common with his predecessors, Lilienthal had looked to birds for answers and this partially explains his ornithopter fixation. In any event, as his gliders had no control surfaces he, like the birds, relied on shifting his own weight to maintain altitude and direction. On a sunny Sunday afternoon in August 1896 he caught an updraft and the glider stalled, sending Lilienthal into a fifty-foot fall that broke his back. He died the following day, a stark reminder that with no control, lift is a force that can kill.

In concert with Lilienthal, Octave Chanute believed in stable aircraft and devoted his considerable expertise in improving structural designs. A native-born Frenchman who became a U.S. citizen at age twenty-two, Chanute gained early fame as an engineer and urban planner. Designing both the Kansas City and Chicago stockyards, he was also the chief engineer for the Chicago & Alton Railroad. On July 3, 1869, the thirty-seven-year-old Chanute’s Hannibal Bridge opened in Kansas City, a tribute to his structural engineering skill and adaptability, two qualities that would propel him to the forefront of aviation.*

Always attracted by a challenge, in his midforties Chanute set out to overcome the technical difficulties plaguing aircraft enthusiasts, partnering with Augustus Moore Herring. The pair eventually constructed a lightweight biplane with extremely strong, straight wings. He ingeniously adapted the Pratt bridge truss design, which utilized a combination of vertical and diagonal members and evenly spread the aerodynamic load. This was a deliberate and highly significant departure from previous wings patterned after birds or bats. Chanute was aware that for man to fly he needed an engine for propulsion, and existing aircraft frames were either overengineered, like Maxim’s monstrosity, or, as with Ader’s Éole, too frail to support heavier equipment.

On May 9, 1896, a man named Samuel Pierpont Langley proved that powered flight was possible with his Langley Aerodrome Number 5. Catapulted from atop a houseboat on the Potomac River, it managed to “fly” about thirty-five feet under its own power. The cambered, tandem wings spanned a bit over thirteen feet but had an unfortunate tendency to flex once launched, which, of course, altered the craft’s aerodynamic properties. Like Lilienthal, Langley was fixated on the physical aspects of getting a craft airborne so, as with his predecessors, he was uninterested in controlling a machine—he just wanted to get it airborne.

A physicist and astronomer by education and training, Langley was quite capable of complex calculations and he applied this knowledge to his newfound aerodynamic interests. His Power law, which essentially stated that a faster aircraft required less power to sustain speed than one flying slower, was immediately controversial and rejected by such luminaries as the Wright brothers and Otto Lilienthal. In fact, Langley was halfway correct. What is true, and he was decades ahead of his time in seeing this, was that a “fast” wing has a lower angle of attack and therefore drag is considerably less. Less drag means less power is required just as greater drag caused by a “slow” wing with a higher angle of attack requires more power to push it through the air. This is the “back side” of the power curve, sort of an aerodynamic point of no return. What he got wrong, because his apparatus was incapable of producing it, was that at velocities exceeding 72 feet per second this reverses.

His acquaintance with Assistant Secretary of the Navy Theodore Roosevelt and the onset of the Spanish-American War in 1898 provided Langley with a princely $50,000 grant from the U.S. Army Board of Ordnance and Fortification. He was to design, construct, and produce a full-sized aircraft capable of flight with a pilot aboard so, with the stroke of a pen, Samuel Langley became the first aviation defense industry contractor. Skeptics abounded, but so did Langley’s optimism and five years later, on October 7, 1903, his “Great Aerodrome” was ready to fly.* Charles Manly, Langley’s assistant and pilot, started up the 52.4-horsepower internal combustion Balzer-Manly engine, smiled, and waited atop the houseboat for the signal. The nearby tugs gave a few horn blasts, and his mechanic cut a cable that launched the aircraft. A watching reporter from the Washington Post wrote:

There was a roaring, grinding nose—and the Langley airship tumbled over the edge of the houseboat and disappeared in the river, sixteen feet below. It simply slid into the water like a handful of mortar.

Langley tried again two months later. With ice on the Potomac and a cold wind blowing, they launched at 4:45 on a cold, windy afternoon. This time the Aerodrome’s wings snapped and Manley once again ended up in the river. A congressman’s sarcastic comment, oft quoted by the press, named the Aerodrome a “mud duck which will not fly fifty feet.” Ridiculed and shamed, Langley quit and died, discouraged and brokenhearted, in 1906.

Still, he had accomplished what he had intended: a successful powered flight by a heavier-than-air machine. True, it was of short duration, unmanned, and uncontrolled; but that was coming in December 1903, with two obscure men from Ohio who captured immortality on a bleak, cold North Carolina beach.

They were inseparable brothers and lifelong bachelors with rudimentary high school educations. They certainly lacked Samuel Langley’s scientific training, Lilienthal’s and Ader’s engineering background, and Cayley’s imagination; but Orville and Wilbur Wright grasped the essential and previously minimized aspect of control. It was, the brothers recognized, the final basic problem to be solved. They knew that without a pilot’s control of his powered, heavier-than-air craft there was no true human flight.

Born into the sturdy, respectable middle-class family of Bishop Milton Wright, Wilbur and Orville seemed destined to follow their father into the church and business, respectively. They founded several newspapers, the West Side News and the Dayton Tattler, followed by the famous Wright Cycle Exchange on Dayton’s West Third Street in 1893. Lilienthal’s death in 1896 was largely responsible for attracting the Wrights to aviation in that it presented formidable challenges in several areas and was an endeavor as yet unconquered.

By this time, much was known and understood about basic aerodynamics. Cambered wings, lift and drag, wind tunnels, and, through Maxim and Langley, proof that an aircraft could physically get off the ground under its own power. Yet the deaths of Percy Pilcher, Lilienthal, and others convinced the brothers that flying would never be safe, and therefore never accepted, until it could be satisfactorily controlled. With this in mind they set themselves to the task of defeating this final, elusive obstacle to manned flight. Besides a natural aptitude for science and practical engineering, the Wrights had the tremendous advantage of decades of research and experimentation to draw upon, which they did quite analytically and methodically.

As with their predecessors, the brothers began by studying birds and noticed that directional control came from a twisting of their wingtips. This altered lift over each wing and produced a rolling motion to “bank,” or turn, the animal at will. The discovery was crucial and with their experience in cycling seemed perfectly logical. James Howard Means, editor of the influential Aeronautical Annual, would opine in 1896 that:

The slow development of the flying machine in its early stages finds its analogy in that of the bicycle. The machine has been improved very gradually; most of the modifications have been slight; yet some of the stages have been marked with great distinction.

A workable method of control was absolutely one of these stages, and the Wrights’ solution was termed “wing warping.” The story is told that Wilbur, while twisting an empty cardboard inner tube box one day at the bike shop, noted that when one edge went down the other came up. If, he thought, this could be replicated mechanically on his aircraft wing, then lateral control could be achieved—just like a bird. The brothers found by removing the diagonal fore-aft bracing wires at each end there was enough flexibility in the wingtips to twist, or warp, them at will. Running the span-wise wires through a hip cradle enabled a prone pilot, by shifting his weight, to laterally control the craft. Wing-warping tests performed with their 1900 glider were entirely satisfactory.*

They would spend the next two years traveling back and forth between Ohio and North Carolina to test and validate their innovations. Often discouraged, they stubbornly persevered and incorporated each improvement into their glider designs. The Wrights discovered that although there were prodigious amounts of previous work to consult, a lot of it was incorrect or, in the case of Lilienthal’s lift table, they were applying it incorrectly.* This would gradually lead to the revelation that while there were absolutes in aerodynamics, each aircraft design would dictate how those absolutes were to be applied. For Wilbur and Orville this meant discarding much preceding technical work, as Lilienthal had done, and constructing their own wind tunnel and custom instruments. The wind tunnel was 6 feet long with a 16-inch cross section and the fan, rotated by a 1-horsepower gasoline engine, could generate a 30 mph wind stream. They added a glass observation window to observe, in real time, the efficiency of their tests.

This was a logical step for them to take, yet decidedly marked the entry of aviation science into the modern age where all the data, theories, and ground experimentation used to build the aircraft are then validated by that aircraft, and its pilot. In other words, test flying. Hiram Maxim had been the first to do this, to a degree, but his aims were limited to physically getting a powered craft off the ground.

The Wright brothers intended to fly.

And so they did.

By December 1903, just after Samuel Langley had given up on his Great Aerodrome, Orville and Wilbur solved their longitudinal and lateral control issues and were ready to take their newly christened Wright Flyer into the air. On December 14, the brothers flipped a coin and Wilbur won the toss. Perched atop the dunes at Kill Devil Hills, the aircraft was fixed to a rail and angled slightly downward. Starting the engine, a 12-horsepower, gas-powered, four-cylinder design of their own, Wilbur raced down the incline and into the air.

Overpulling, he got the nose too high, stalled, and subsequently crashed, causing enough damage for three days of repairs, but with no injury to himself. December 17 dawned with a cold, gusty wind blowing over the sand. At 10:30 A.M., Orville Wright shook hands with his brother, started the engine, and stared at the dunes toward either death or immortality. Releasing the restraining line at 10:30, the aircraft puttered down the rail into a 27 mph headwind with Wilbur running alongside holding one wing for balance. Suddenly, after a short forty feet, the Flyer wobbled into the air and the volunteers gathered along the beach began cheering.

Twelve seconds and 120 feet later Orville touched down after completing the first manned, controlled flight of a heavier-than-air craft under its own power. Ecstatic, the brothers swapped places for two more flights and at noon, with Wilbur at the controls, the Flyer remained airborne for 59 seconds and covered an astonishing 852 feet. One of the volunteers summed up the event, and man’s true entrance into aviation, by shouting, “They did it! They did it! Damned if they didn’t fly!”

On that Thursday morning at Kitty Hawk, Orville and Wilbur Wright conquered the air with little comprehension of how far, how high, and how fast their accomplishment would take mankind. It opened the door to a new world that has proven time and again that there is, and very likely always will be, another challenge waiting in the thin air beyond the clouds.







Two

The Cauldron

To a large extent we are kites in the wind with regard to fate. Governments rise and fall, fads come and go, technology soars, trends wax and wane, and most of it seems beyond our control. But is this really true? Do we make our times or do our times make us? Surely, this is an enormously complex question, yet the quest to conquer the speed demon was accelerated, if not created outright, due to the pivotal, cataclysmic upheavals that exploded on the world during the first half of the twentieth century.

Humans rarely change, and when they do, it is not a rapid transformation. To a large degree then, it is the times and their events that create the people needed to face the unique situations of each era. This means, given the necessity, we would rise up and meet challenges today just as our ancestors did before us. True, other empires had risen and fallen; evil had battled good equally unambiguously, and technological advancements had spiked before, yet the 1940s were different. Man had created weapons that could obliterate entire cities, he could freely move beneath the oceans, and unquestionably man now ruled the skies. Ken Chilstrom, George Welch, Chuck Yeager, Bob Hoover, and Chalmers Goodlin were all part of this; they were born following one great disaster, grew up in another, and came of age during the most horrific war in history. These men were all combat fighter pilots—Welch and Yeager would become aces—and all would enter the rarified world of test flying following World War II. Though they had much in common, they faced the demons of life, war, and flying in very different ways. So what factors and influences in particular molded them? How did they become who they were, and what made it possible for them to chase the demon past the speed of sound, pulling mankind into the supersonic, nuclear age?

George Welch was ten days old on May 28, 1918, when the American Expeditionary Force launched its initial offensive action and America’s first victory in the Great War.* The consequences of that battle and that war changed his life, and our lives as well. On November 11, 1918, the armistice was signed and the several million U.S. soldiers in France began shipping home to their families, their former jobs, and the lives they left behind. The government, with no forethought whatsoever, abruptly canceled most of the war contracts that had produced America’s booming economy. Jobs vanished overnight, and returning veterans wanted those that remained. A recession ensued and, exacerbated by race riots and fears of immigrants and anarchists, the nation plunged into a decade of profound uncertainty and social changes.

Ken Chilstrom was born during all this on April 20, 1921, in a tiny town called Zumbrota, on the north fork of the Zumbro River in southeast Minnesota. It was farming country, predominantly Lutheran, heavily conservative, and like most childhood experiences it left a permanent mark. “What I learned about farmers and the land taught me discipline and responsibility,” he recalls. Discipline and responsibility. Two words that would define the man for all of his long, exciting life. Born to second-generation Swedish immigrants, Ken took after his mother, Emma, a schoolteacher, but he greatly admired his father, John, who ran a general store. “My father was such a good man in so many ways. I never heard him swear or use bad language.”

By the time Ken’s father moved the family to Hartford, Wisconsin, Warren G. Harding had become president, Edgar Rice Burroughs released Tarzan the Terrible, and jazz appeared in New Orleans. Both the Eighteenth Amendment and the Volstead Act, otherwise known as the National Prohibition Act, had gone into effect so America was legally dry. The Nineteenth Amendment, granting female suffrage, had also passed and proclaimed “the right of citizens of the United States to vote shall not be denied or abridged by the United States or by any State on account of sex.” Benton MacKaye would propose the Appalachian Trail, and the first Miss America Pageant was held during September in Atlantic City, New Jersey.

Three months after Bob Hoover’s January 1922 birth in Nashville, the lid blew off the Teapot Dome scandal. America was alternately shocked and fascinated as the government’s corruption and incompetence was exposed and President Harding publicly humiliated. Secretary of the Interior Albert Bacon Fall used his position to secretly sell a lease to the Mammoth Oil Company for Wyoming’s Teapot Dome, officially known as U.S. Naval Oil Reserve Number Three. In return, Fall received $260,000 in Liberty bonds and at least $100,000 in cash.

But the news wasn’t all glum.

In May 1922 construction began on Yankee Stadium and Washington, D.C., witnessed the dedication of the Lincoln Memorial. By 1923 the country’s fortunes were changing for the better. Harding died in office and was succeeded by his dour vice president, Calvin Coolidge of Vermont. The recession had faded, and though the next seven years would test America’s respect for government, politics, and religion, there was room for optimism. Refrigerated shipping made it possible to obtain a wide variety of fresh food year-round, and the virtues of vitamins had been discovered. TIME magazine hit the streets, and the first Winter Olympic Games were held in Chamonix, France, with the United States picking up four medals, including the gold for the Men’s 500 Meter Speed Skating.* Nineteen twenty-three also saw the births of Chalmers Hubert Goodlin, later known as “Slick,” and Charles Elwood “Chuck” Yeager.

Amid the ongoing strife of the ’20s, especially the “red scare” of Russian Bolshevism and ongoing conflicts between faith and science, flying was a positive, exciting influence. There were others, to be sure, and much of the decade was certainly not grim. Fashion had changed drastically, with women showing more skin than ever before and there was the excitement, at least within larger cities, from speakeasies, illicit drinking, and new dances that encouraged close contact in dark, smoky places. Over 800 movies were made each year, and folks routinely saw “pictures” several times each week in stupendous new theaters like San Diego’s Balboa, the Saenger in New Orleans, or the opulent 3,353-seat Kodak Hall in Rochester, New York.

Then there was aviation.

The world of flight was a source of pride, inspiration, wonder, and, as it still remains today for many, a bit of a mystery. The decade got off to a tremendous start with newsmaking, eye-popping events during the summer of 1919. A trio of U.S. Navy Curtiss flying boats ponderously lifted off from Naval Air Station (NAS) Rockaway on Long Island during the morning of May 8, 1919. They turned northeast and headed up the North American coast for Trepassey, Newfoundland. All three later departed Newfoundland for Horta, in the Azores, assisted by Navy warships stationed at fifty-mile intervals with illuminated spotlights and flares to show the way. Eventually one of the planes, an NC-4 flown by Albert Cushing Read, landed at Plymouth, England, on the last day of May, via Portugal and Spain. The public was enthralled; the Atlantic Ocean had been crossed from continent to continent.

In June, Captain John Alcock and Lieutenant Arthur Whitten-Brown of the Royal Air Force took off from Lester’s Field outside St. John’s, Newfoundland, heading for the United Kingdom, some 1,900 miles to the east. In an open cockpit Vimy bomber, they flew all night through snow, fog, and ice where finally, sighting the Irish coast fifteen hours later, they landed by mistake on Galway’s Derrygimla Moor. This was the first nonstop, heavier-than-air flight from North America to Europe, and it captivated the world as did the transatlantic crossing by a British airship in July. Following a 108-hour, 12-minute passage, the U.S. Naval observer aboard, Lieutenant Commander Zach Lansdowne, parachuted onto American soil then personally moored R-34 at Roosevelt Field, on Long Island’s Hempstead Plains.* The mystique of aviation had indeed captured the world’s imagination.

This fascination for all things flying was greatly magnified by the romantic, but somewhat misplaced, notions surrounding combat aviation during the Great War. American boys like Charles Lindbergh and Jimmy Stewart thrilled to stories, real or exaggerated, about Mick Mannock, the Red Baron, and Eddie Rickenbacker.* In four years the war had transformed aviation from a fad, a sporting curiosity, to a serious, tactical weapon. This led to more powerful engines and better designs, and prolific innovations in all other aspects of aerial warfare raced forward as both sides continuously designed their way out of combat shortcomings.

Tough and accurate machine guns such as the Spandau and Vickers were manufactured; synchronization gear was perfected that permitted continuous machine gun firing through a propeller; hermetically sealed Aldis gunsights were standard equipment in British fighters by mid-1916; metal linked ammunition belts replaced canvas types that expanded when wet and often jammed the gun; and magnesium or phosphorus was added to a round’s hollow base that, when ignited, left a























































Author’s Note

For simplicity, I have generally used the U.S. military equivalent when discussing foreign military ranks and command structure. Use of German, Italian, or Japanese words and phrases has been reduced to the bare minimum as they tend to confuse most readers, though certain distinct unit names have been retained. Much of this book concerns the U.S. Army Air Corps and the USAF test program, so I must ask forgiveness from my brothers with gold wings for limiting the numerous contributions of Navy and Marine aviators. There have been scores of superb pilots from both services involved with flight test, but as carrier aviation is essentially tactical in nature, flying supersonic did not obsess naval aviators as it did the Air Force.

I also beg forbearance from Second World War historians for my abbreviated treatment of pivotal operations in the Pacific, Mediterranean, and the savage fighting throughout Europe toward the close of the war. These were history-altering events about which scores of superb books have been written, but I would remind my colleagues that in this work the war is the historical backdrop that created the men and fostered the aviation advances that make this story possible.

Yet we must not forget that progression into the supersonic age of flight was undeniably facilitated by World War II, and the men who chased this particular demon were products of that war and the unsettled decades preceding that conflict. So to know them, and to understand the technology and challenges they faced in attempting to fly past the speed of sound, it is necessary to understand something of their world and its consequences, both personal and public. In bringing this to life I have had an incalculable asset: Colonel Ken Chilstrom. World War II fighter pilot and veteran of the North Africa, Sicily, and Italian campaigns; graduate of the initial U.S. test pilot course; and chief of the Wright-Patterson Fighter Test Division when the XP-86 and Bell X-1 were being put through their paces. As an author, having a firsthand, eyewitness source to the times and events that shaped our world is phenomenal. As a fighter pilot myself, to sit and listen to an aviation legend who has truly “been there and done that” was awe inspiring. To call him my friend is an honor I will always cherish.

Keep in mind also that just as the birth of modern flight is certainly not a single event, neither is the advent of supersonic flight. True, it was the Wrights at Kitty Hawk on that cold December morning in 1903 who first achieved powered, controlled flight in a heavier-than-air machine, but note the qualifiers. Many other men had flown in one fashion or another, and for centuries they had used gliders, with various types of rudimentary control, to achieve a type of flight. Still others were able to power their craft off the ground but had no control whatsoever over the craft once it was airborne. Later, men attempted to blend what they had learned—to use self-produced power—and it was at this point, along with positive control, that true flight was finally achieved. It is precisely the accomplishment of controlled, manned flight under power that justifiably gave the Wrights claim to the title. Other titles and popular claims to fame may be less certain and we shall take an objective look into this.

Throughout the book I have endeavored to distill aerodynamic concepts into a digestible form for those readers without aviation or engineering backgrounds, and I have included the historical aspects of man’s quest to fly past the speed of sound for those without historical inclinations. My hope is that there is a story here for all of us who share a fascination with aviation.

As for the demon . . .

It existed, and still does. It lives out just beyond the thin air, elusive and tempting, drawing us further and deeper into his domain. A world of unknowns and lofty, dangerous pursuits such as high-altitude flight, global circumnavigation, and, yes, the so-called sound barrier. The latter term is a romantic label for flight beyond the speed of sound, and as such it is attractive to moviemakers or publishers. It has a ring to it, an air of satisfying finality, nearly an absolute, which can only be overcome through extreme courage and skill. There is truth in this, yet the term is utterly artificial for aviators, engineers, or historians, at least in the intellectual sense: no such barrier actually existed.

Or did it?

From another viewpoint the barrier and its demon lived in men’s imaginations and would continue to do so until both man and machine evolved sufficiently to dispel the myth. Indeed, there was a physical barrier, but it was of man’s own making through his misunderstanding of transonic aerodynamics, and the propulsion systems required to push him faster. Once these were achieved the actual event of muscling through Mach 1 was anticlimactic: an inevitable moment in time. But it is here, in the shaping of the men and the struggle to develop the science, that the real story lies. The story of those who chased the demon, in any of his forms, far out into the unknown only to see his shape fade elusively into another undiscovered realm of his world. The demon beckoned men to follow, and still does today, to continue chasing him toward whatever else is out there.

Why were men striving to fly past the speed of sound, past a known, calculated point that, for many, had become a barrier to further flight? How did such a time in history arise that would permit such an endeavor? What caused the very fertile ground of the 1930s and 1940s to be so fertile, and how did the global stage come to be the stage upon which this drama was set? Simply phrased—why then? And equally important, how did the men who chased the demon become the men they were? What events shaped their inherent talents and abilities to the point where the demon of speed—and others—could be successfully pursued?

Lots of questions.

To answer them we must look well beyond the very short, four-minute rocket burst that officially took man beyond the speed of sound during October 1947, into what made that flight, and very likely others before it, possible. We must look at war and peace, politics, science and technology, to examine factors that molded the world we inherited and that still impact our lives today. As with other seminal developments we take for granted today, the origins and motivations have often become obscured, idealized, or, worse still, forgotten altogether. At several points in the history of flight and its subsequent quests, credit has not been given to those it is due, but rather to those with the best publicity. I certainly do not impugn those who have gone before; they were brave men who purposely took extraordinary risks, albeit for reasons as different as the pilots themselves.

This work will simply lay out various facts, unburnished by time and without the glitter of legend, to at least encourage readers to pause for thought. To reflect that just because we were taught a thing it does not necessarily mean it is true, and perhaps to remind ourselves that much of what is accepted as historical fact is, in fact, neither history nor fact. Such a luxury is only possible because others have gone before us and done the dirty work, so to speak—men who offered their reputations, suffered the slings and arrows of their peers, and often lost their lives in the pursuit of the unknown.

The unknown; it is an ideal to some, a demon of sorts to others, and always a challenge. There were those who believed the demon in the thin air past the speed of sound did not exist at all, but something, most admitted, was out there. Something that locked up controls, shook aircraft apart, and killed men. Was it only the demon of speed or were there others, and are there still more out there waiting to be found? In chasing this particular demon I have discovered that there is not a single entity; or maybe there is, but it is one who can adopt many faces. A demon of altitude; of power; of war; and, certainly, one of speed. A demon who retreats as quickly as man, with his boundless optimism and eternal cleverness, advances.

—Dan Hampton
Hanover, New Hampshire
March 2018
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