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PROLOGUE


“A salesman is got to dream, boy. It comes with the territory.”

-DEATH OF A SALESMAN, BY ARTHUR MILLER, 1949

Where he was and what he was doing when he first heard the news is seared into Dick Spivey’s memory. The disaster took place in the desert near Marana, Arizona, at two minutes before eight o’clock in the evening, local time, on April 8, 2000. Spivey’s brain stores that data alongside November 22, 1963, and September 11, 2001, in the lobe reserved for devastating events. “For me, that’s the same kind of thing,” Spivey explains in a native Georgia drawl seasoned with an acquired Texas twang.

When it happened, Spivey was 5,300 miles and seven time zones away from Marana, lying in bed in his room at the Thistle Hotel Victoria in central London as the sun rose. Barely awake, he was listening to, but not watching, a morning television news broadcast. The Thistle Victoria, a somewhat timeworn but convenient pile of stone and faux marble attached to the city’s throbbing Victoria Station rail terminal, is mostly an affordable place to flop for tourists. Spivey, a fifty-nine-year-old aeronautical engineer-turned-marketer for Bell Helicopter of Fort Worth, Texas, was there because the hotel was the site of an aviation conference that Monday. He and a U.S. Marine Corps general were to speak there about a peculiar aircraft Spivey had helped sell the Marines on two decades earlier. It had been the service’s top priority ever since.

The aircraft was the V-22 Osprey “tiltrotor,” called that because it tilts two giant rotors on its wingtips upward to take off and land and swivels them forward to fly fast. The tiltrotor was Bell’s solution to an engineering challenge that had tantalized inventors and engineers and industrialists and the military since the 1920s: how to build a vehicle able to take off, land, and hover with the agility of a helicopter yet fly as fast and far as an airplane. Spivey had had a hand in designing the tiltrotor in his engineering days. Since becoming a marketer in the 1970s, he had promoted it to anyone who would listen. But Dick Spivey was not just a salesman with a product, he was a salesman with a dream. Spivey expected the tiltrotor to change the way people fly as much as the jet engine had—and the jet engine had changed the world. That’s what Dick Spivey told people all the time, and that was what Dick Spivey believed.

By the spring of 2000, the Osprey was nine years behind schedule and billions of dollars over budget. Its developers had been whipsawed between technological hurdles and political interference. They had struggled with manufacturing problems. They had been undermined by business rivalries and their own overly ambitious promises. They had been emotionally scarred and financially stung by an epic political battle in Washington over whether to build the Osprey at all. After they had won that fight, the Marine Corps had pressed relentlessly to get the Osprey into service. Now, at last, everything seemed to be on track. The Marines were practicing mock missions with the Osprey as a prelude to fielding it as a troop transport in 2001. The general with Spivey would tell the conference about that. Spivey planned to talk about an even more audacious tiltrotor he and others at Bell had been working on—a tiltrotor bigger than the military’s bulky C-130 Hercules cargo plane. The designers were calling it the Quad TiltRotor because instead of the Osprey’s two rotors it would have four, mounted on two wings instead of one. The theoretical behemoth would dwarf the V-22, carrying four times the troops and cargo that could fit in an Osprey. Spivey was going to tell the conference all the great things a bird like that could do for the military. If anybody asked, he would also gladly explain how the tiltrotor was not just going to change but revolutionize civilian air travel, too, solving the airport congestion problem by making it possible to fly without runways. In the future, he had no doubt, tiltrotors would carry civilian passengers from, say, the heart of London to the heart of Paris in less time than it took to get from Victoria Station to London Heathrow Airport by train or taxi. Spivey sometimes got so worked up at the prospects he found it hard to sleep at night.

That morning in London, though, as he lay there drowsily listening to the TV in his hotel room, Spivey heard a news item that jolted him awake. “They were talking about this jet that had crashed in the U.S. and killed nineteen people—a Marine Corps jet,” Spivey recalled. “I had this rush throughout my body thing, but then they called it a jet. I thought, ‘What Marine Corps jet do they have that will carry nineteen people?’ That made me feel better for a few minutes. But then this chill ran through me and I called the general.”

The general called headquarters in Washington, then rang Spivey back with awful news. The plane that had gone down near Marana a few hours earlier, killing its crew of four and fifteen Marine infantry riding in back, hadn’t been a jet. It had been an Osprey.

* * *

Paul J. Rock Jr., a square-jawed, red-haired, tightly wound Marine Corps pilot—radio call sign “Rocket”—was another who would never forget Marana. The “mishap aircraft,” in the dry terminology of military accident investigation reports, was one of four Ospreys taking part in a mock embassy evacuation—the very mission for which Spivey and other believers had long touted the tiltrotor as ideal. Rock, a young major at the time, was copiloting one of two Ospreys trailing two others as they flew to a tiny airfield near Marana, a desert town about twenty-five miles northwest of Tucson. A group of role players were waiting there to be “rescued.”

After the first two aircraft approached the airfield and tilted their rotors upward to land, a nightmare began. Without warning, the second Osprey snapped into a right roll and plowed into the ground with its belly up. It exploded in a fireball that lit the evening sky for miles. Rock saw the orange flames in his rearview mirror as his Osprey circled five miles away. Four of Rock’s squadron mates and fifteen other Marines riding in the back of the Osprey that went down were killed instantly.

Investigators attributed the crash to “human factors” and the Marines went ahead with their plans for the Osprey. Eight months later, though, Rock lost another four squadron mates when yet another Osprey went down in a boggy forest near their coastal North Carolina home base, New River Marine Corps Air Station. Pentagon officials, who had been expected to approve plans to build 360 Ospreys in all for the Marines, grounded the few already built.

Four days after the New River crash, Secretary of Defense William Cohen formed a commission to examine whether the tiltrotor—despite decades and billions spent developing it—might in fact be fatally flawed. The panel had barely started its work when a national scandal over the Osprey erupted. The commander of the Osprey training squadron at New River was accused of telling his mechanics to lie about how frequently the aircraft couldn’t fly because of mechanical problems. The Defense Department opened a criminal investigation.

The crashes, the grounding, and the maintenance scandal disheartened the Osprey pilots at New River. All pilots love to fly. Most pilots live to fly. For the next two years, though, Marine pilots were forbidden to take an Osprey off the ground—or even sit in one and crank the engines. Headquarters Marine Corps was afraid something new might go wrong.

Reduced to reviewing and revising maintenance manuals, Rock and other Osprey pilots began to fear they might never fly the tiltrotor again—might even be tainted by having flown it at all. Critics were calling the Osprey a boondoggle and a death trap, a “widow-maker.” They said the Marines were foolhardy at best and delusional at worst for wasting so many taxpayer dollars and so many promising lives on such a Rube Goldberg contraption. The Osprey’s foes urged the Pentagon and Congress to destroy the beast before it killed again.

Rock was a U.S. Naval Academy graduate who planned to make the military his life’s work. He had joined the Osprey program in 1997 full of zest, certain he was at the cutting edge of Marine Corps aviation. He had been proud to fly the most prized aircraft in the Marine Corps stable, an innovative piece of technology expected to revolutionize the way his service fought wars. Yet, after the crashes and the grounding, after attending the funerals of friends and being interrogated about the maintenance scandal by Defense Department investigators, after watching nearly every other pilot in the Osprey squadron transfer out, Rock was demoralized. He thought of asking for a transfer, maybe even resigning his commission.

In 2001, like the Ospreys in the Arizona desert and the North Carolina woods, Paul Rock’s career and Dick Spivey’s dreams lay in ashes.

* * *

In October 2007, Lieutenant Colonel Paul Rock led the first squadron of V-22 Ospreys ever to fly actual military operations into Iraq, where a U.S.-led invasion four years earlier had ignited ethnic and religious blood feuds and an insurgency that had taken thousands of lives. By then, the bitter debate over how the war had begun was largely over. It was hard to remember why the war’s sponsors had thought it would be so easy, and so cheap in dollars and lives, to change the world.

The war in Iraq was a fitting stage for the Osprey’s combat debut— a project sold for a mission once deemed existential, a venture begun under the influence of a dream that soon became a nightmare. The Osprey and its first war had much in common.



CHAPTER ONE
THE DREAM


The contract bid consisted of thousands of pages of text and graphs and charts, along with engineering drawings, illustrations, and mathematical equations bristling with Greek letters. These were the days before you could put such a thing on computer disks, and it was printed on about a thousand pounds of paper, organized in dozens of beautiful, shiny white binders. The shiny white binders filled about thirty cardboard boxes. Not too bulky for a plan to create an aeronautical dream machine, perhaps, but a heck of a load for one man. Even so, Dick Spivey decided to deliver it to Washington, D.C., himself.

Delivering contract bids wasn’t Spivey’s job at Bell Helicopter, where he had worked since his freshman year in college, in 1959. Skinny but athletic back then, in this winter of 1983 Spivey was bald and a touch overweight. He had turned forty-two the previous December 6, just two weeks after getting remarried. Only a few years earlier, to the great relief of friends and co-workers, he’d finally given up the shaggy red wigs, gold chains, and pastel leisure suits he’d worn during his disco days. Spivey’s appearance and dress now were more in keeping, some felt, with what he was: an accomplished aeronautical engineer, owner of a patent on a special type of helicopter rotor blade he’d designed during his first twenty-four years with Bell. These days, however, Spivey was primarily a marketer and salesman, and he had been marketing and selling this proposal for years now. If Bell and its partner on the project won the contract, it had the potential to gain them a whole new market beyond helicopters—a market potentially worth billions of dollars. That could secure Bell’s future for decades. Spivey, though, wanted to take the proposal to Washington himself because this project promised to make a dream that had become his obsession a reality. Those binders held a plan to build the U.S. military an aircraft like no other, a machine whose ability to swivel two wingtip rotors upward or forward gave it an astounding characteristic. Spivey often described it in sales pitches by holding his arms at his sides and pointing his index fingers skyward while explaining that this tiltrotor, as the aircraft was called, “takes off like a helicopter.” Then he would rotate his arms and fingers forward and add: “Flies like an airplane.” The tiltrotor was a hybrid, designed to combine the vertical agility of a helicopter with the speed of an airplane. Unlike helicopters, whose top speed—and thus range—is severely limited by the aerodynamics of their fixed rotors, the tiltrotor would transform itself in flight, using its rotors as propellers to fly nearly as fast and far as a conventional turboprop airplane. Unlike airplanes, however, the tiltrotor would need no runways or big-deck aircraft carriers to take off and land.

Under government contracts, Bell had built and experimented with two small tiltrotors for three decades, working out most of the basic engineering problems. Spivey had chipped in on the design of the second one. The tiltrotor Bell and the Boeing Vertol Company were proposing to the military in those shiny white binders, however, would be far larger than those experimental models, which had carried only a pilot and copilot. This tiltrotor was going to be big enough to carry two dozen troops four times as far at twice the speed and twice the altitude of a standard troop transport helicopter. With no troops or cargo to carry, it was going to be able to fly more than two thousand miles on a tank of gas or nearly unlimited distances with aerial refueling. Building it would be one of the most daunting engineering challenges Bell had ever faced. Even Boeing Vertol, a division of the aerospace giant Boeing Company, would find its part of the project demanding. If the military proved the technology valid on such a scale, though, Spivey had no doubt that a new age in aviation would dawn, one in which civilians would demand to fly in such dream machines, too. The vexing problem of airport congestion would be history. Travelers would flit from city to city without wasting the time and enduring the annoyance of slogging their way to and from and through airports, except to make long-distance trips by jet. Small towns in remote areas would enjoy regular air service without building runways. Tiltrotors would pick up passengers from heliports, riverside piers, maybe even shopping center parking lots and comfortably whisk them most any place they needed to go. And Dick Spivey would have helped make that dream a reality.

Spivey was far from the first to be seized with such visions. An aircraft with the tiltrotor’s advertised abilities had been one of the great technological dreams of aviation since the earliest days of powered flight. The dream was potent. It had inspired individuals and energized institutions for decades. A long line of inventors, engineers, entrepreneurs, industrialists, and military strategists had theorized, discussed, designed, and tried to build similar aircraft for generations without ever quite pulling it off. Some had run through their personal fortunes pursuing the idea. Scores of designs had been floated; dozens had been built, then abandoned for one reason or the other. The quest had been aviation’s equivalent of the search for the Northwest Passage.

It began as a search for perfection. After the Wright brothers inaugurated the era of powered flight at Kitty Hawk, North Carolina, in December 1903, aviation became the new frontier. The sky was enticing virgin territory for men and women infected with a passion for discovery but born too late to help fulfill the nation’s Manifest Destiny. These aviation pioneers were out to do more than just fly; they intended to conquer the air every bit as much as their pioneer forebears had conquered the West. For the most idealistic, that meant fixed-wing airplanes were just a start. Dr. Alexander Klemin, the highly respected chairman of the Daniel Guggenheim School of Aeronautics at New York University, described the challenge in testimony to the U.S. House Committee on Military Affairs in April 1938: “The conquest of the air in its broadest sense will only come when we can do in the air substantially everything that a bird can do in the air. The airplane with all its marvelous achievements cannot possibly give us such complete mastery of the air.”

Doing “substantially everything a bird can do” meant being able to take off and land just about anywhere, plus—ideally—being able to hover. While the airplane had become commonplace by the time Klemin gave that testimony in 1938, no one in the United States had yet managed to build a useful helicopter, meaning one that could rise more than a few feet off the ground, hover stably, and fly under control. Indeed, many in aviation viewed the various inventors working on helicopters as hopeless romantics. Only two years earlier, no less an authority than Orville Wright had dismissed such efforts as futile, judging that “the helicopter type of aeroplane offers several seemingly insurmountable difficulties.” Yet the most ambitious dreamers were already trying to design aircraft that would fly like an airplane and a helicopter combined. Such a machine would rise vertically, convert in midair to horizontal flight, then convert back to land, so in time, they came to call these dream machines “convertiplanes.”

Convertiplanes would do away with the airplane’s need for long runways or aircraft carriers with catapults and arresting gear, the dreamers promised, because they would fly instead from downtown rooftops, the decks of small ships, maybe even a good-sized backyard. The most utopian enthusiasts envisioned a convertiplane in every garage. They urged convertiplane designers to add “road-ability” to their concepts. “A vehicle that can take you from your home to your office, to your country club, to your bank or to your friend’s house, by air or by road, whichever is most convenient, will have a vast usefulness,” test pilot James G. Ray told a Philadelphia aviation conference in October 1938. “It will become a competitor of the automobile. Such a machine can and will be built.”

One dreamer who shared that vision was Gerardus Post Herrick, known as Gerard, whose obituary in the September 10, 1955, New York Times noted that he was the “generally acknowledged father of converti-planes.” In a 1943 article for the magazine Mechanix Illustrated, Herrick shared his notion of how convertiplanes were about to change the world: “Little Jimmie Jr. looks up from his 1950 Model tricycle toward a tiny speck just above the horizon. He watches intently as it streaks nearer at more than 6 miles a minute, then he calls, ‘Hey, Dad! Better get the lawn mower out of the way—Ma’s coming in for a landing!’ ”

A bald, bespectacled, bow-tie-wearing lawyer and engineer who had graduated from Princeton University in 1895 at age twenty-two and New York Law School two years later, Herrick was bitten by the aviation bug not long after the Wright brothers flew. While serving as a captain in the Army Air Service during World War I, his interest “crystallized into a desire to see if I could not use my own special training and experiences and resources to assist in perfecting flight,” he later recalled. After studying the matter to see where “improvement was most needed,” Herrick decided to concentrate on safety. He reasoned that “for a large proportion of the public to take up flying they would have eventually to be convinced of its safety and reliability.” His first thought was to try designing a helicopter, but then he concluded he could get “perhaps 90 percent” of the still-theoretical helicopter’s safety and convenience by simply adding a rotor to a fixed-wing airplane.

Airplane wings and rotor blades are both airfoils—material forms with a curved top and a relatively flat bottom that create lift or thrust when air flows over them. A conventional airplane’s wings generate lift as the craft’s propellers or, since the 1940s, jet engines pull or push the wings forward into the air. To keep its wings lifting, though, an airplane has to maintain a minimum speed in flight; otherwise it can stall or spin out of control. Here rotors offer an advantage: their blades travel in a circle, creating thrust, and therefore lift, whether the rotor is moving forward or not. Thus the helicopter’s ability to hover. A rotor has its limitations, too, of course. A rotor that descends fast enough to start ingesting its own turbulent downwash can stop producing enough thrust to provide lift. A rotor, however, also can generate lift even if no engine is powering it, if it keeps turning and descends with sufficient speed. The force of the air flowing up through the rotor will cause the blades to turn and create lift on their own.

Spanish engineer and inventor Juan de la Cierva was one of the first to decide that adding a rotor to an ordinary airplane could make it safer, a goal he set for himself in 1919 after a trimotor plane he had designed stalled and crashed. Four years later, Cierva flew and patented his “Auto-giro.” The machine had a small fixed wing under the fuselage, or in some later models no fixed wing at all, and a propeller on its nose for forward thrust. What made it an Autogiro was an unpowered, freewheeling rotor over the pilot’s head to provide most or all of the lift. This “rotating wing,” as rotors are often called, worked like the sail of a windmill, turning as it was hit by the relative wind created when the aircraft moved forward. (Relative wind is an aeronautics term for the air that flows over an airfoil or aircraft in motion.) Its rotating wing’s lift allowed Cierva’s Auto-giro to take off within 200 to 300 feet, depending on the actual wind, and to land in a space the size of a tennis court. In theory, that made the Autogiro far safer than the airplane. Even if the engine failed, relative wind and inertia would keep the rotor whirling, providing enough lift to feather the Autogiro to earth, much as a spinning maple seed falls. This method of landing is called autorotation.

The Autogiro’s rotating wing, though, also added greatly to the aircraft’s drag, or wind resistance, making it far slower than an airplane and causing it to burn more fuel. Nor was it able to hover, since its rotor was unpowered. American convertiplane inventor Gerard Herrick’s initial idea, which he once said came to him before he was familiar with Cierva’s Autogiro, was that a powered rotor would lift his machine into the air like a helicopter. Then a special mechanism would stop the rotating wing in mid-flight, converting the rotor into a fixed wing and the aircraft into a biplane. To land or to fly at speeds so slow as to nearly hover, the pilot would release the rotor so it could spin again. After studying the matter in depth in the 1920s, however, Herrick concluded that building a plane that could take off and land like a helicopter required too much “radical development.” He decided instead to focus on devising a hybrid craft with an unpowered rotor that either could be locked in place or released to spin freely in the wind. Herrick saw this as the way to combine the airplane’s speed with the Autogiro’s slow landing ability. This “convertible” would take off and fly like a biplane but release its rotating wing in midair to fly slowly or land. The inventor initially called his design the “Vertaplane,” or sometimes “Vertoplane.” It quickly became his dream machine, a project that absorbed his energies and finances until his death thirty years later.

Herrick worked on his concept for a year with help from Alexander Klemin and others at the Guggenheim School of Aeronautics, then in 1930 formed the Vertoplane Development Corporation of New York. With his own money, he had a Chicago company build him a full-sized monoplane with a 24-foot, mast-mounted wooden rotor on top. On November 6, 1931, he and pilot Merrill Lambert took the new HV-1 Vertaplane to a field near Nile, Michigan, about twenty-five miles east of Lake Michigan, to test it.

With the upper wing locked in the biplane position, Lambert taxied a bit just to make sure the rudder pedals worked, then took off and flew at low level for three or four minutes to check the other controls. He landed, then took off again, and flew another fifteen minutes at a few hundred feet. So far, so good: he could control the plane, it was stable, and he could maneuver it well. He and Herrick agreed to continue. Using a special starter, Lambert set the rotary wing spinning and taxied down the field about 300 feet, resisting the plane’s urge to take off. Then he let it hop into the air a few times, just ten to thirty feet, but cut the engine and let the Vertaplane feather down in a short, steep landing. It worked just fine. Lambert took off and flew down the field one more time at about ten feet to make sure he had enough control with the rotor spinning. He did. Next he tested the upper wing release mechanism in a few taxi runs to make sure the rotor would start turning when the wind hit it. It did. Now Herrick and Lambert decided to see if the Vertaplane would live up to its name.

With the upper wing locked in biplane position, Lambert took off and climbed to 4,000 feet. He wanted enough altitude to bail out if something went wrong. It did. When he released the rotor, it turned a few times, then teetered violently, clipping the propeller in front and the tail fin in back. The Vertaplane went out of control. As it plunged toward the ground, Lambert managed to scramble out, but his parachute didn’t open. Merrill Lambert became the first man to die trying to make a convertiplane work.

With the tunnel vision that so often accompanies obsession, Herrick treated Lambert’s death not as a tragedy casting a shadow over his quest but as an inconvenience in figuring out how his invention had malfunctioned. “Unfortunately the pilot’s parachute failed to open, although he succeeded in getting clear of the ship, and our analysis of the cause of the accident had to be made solely upon the basis of an examination of the plane,” Herrick wrote in 1933 to the National Advisory Committee for Aeronautics. “This was rendered comparatively easy, because of the fact that the machine was practically intact,” he reassured the panel. A year earlier, only two months after the crash and no doubt shaken by what Lambert’s death might do to his invention’s image, Herrick had been downright duplicitous about what happened that day at Nile. In an article for Aviation Engineering magazine describing the flights and the crash, Herrick noted that the final flight was at 4,000 feet so that if “something should go wrong, the pilot could take to his parachute.” Herrick omitted any mention, however, of what happened when Lambert did, leaving the reader to assume the pilot had bailed out safely.

The National Advisory Committee for Aeronautics, or NACA, created in 1915, was the forerunner of the National Aeronautics and Space Administration, NASA. Herrick was asking the agency to let him use a full-size wind tunnel—one able to hold an entire aircraft—to test a new Vertaplane he had built since Lambert’s demise. He explained in his application that “I have expended between forty and fifty thousand dollars and between five and six years on this work and find myself obliged to at least slow down if not temporarily stop the work, due to the fact that I have no more available present resources, partly due to the present financial situation, for going ahead without some outside assistance.”

The “present financial situation” was the Great Depression, which was holding back other aviation dreamers as well, and leading many to seek government contracts, often without success.

* * *

When Dick Spivey flew to Washington in 1983 to deliver the Bell-Boeing tiltrotor proposal to the Naval Air Systems Command, he was treading what by then was a well-worn path. Since World War II, the military’s special needs, massive budgets, and lack of a profit motive have made it a driving force behind new technology—especially in aviation. “You can’t make a business case to develop a risky plane from scratch just for the commercial world,” Spivey once explained to me. “It takes a long time to develop an airplane, and in the commercial world, you don’t get any money until you sell the first airplane. In the military, you get progress payments. They create the leading-edge technologies because it’s too risky for commercial ventures. The military has been a source of what we call ‘patient capital.’ They were willing to put money into a program in order to advance technology that might be an advantage on the battlefield.”

Since World War II, the military’s “patient capital” has led to innumerable, often stunning advances in technology. It also spawned and sustains what President Dwight D. Eisenhower called the “military-industrial complex.” Eisenhower was referring to the web of political and personal relationships between industry representatives and military officials that germinates when they do business or collaborate on projects. As institutions, defense companies and the government are often at odds over the costs and capabilities of weapons and other equipment; there is plenty of friction in the relationship. On a personal level, though, friendships and alliances spring up between individuals on either side of the divide, whether as a work by-product or by calculated cultivation. In the end, those who work for the contractors and those who manage their programs for the military share a compelling interest in making the project succeed. That tie can blur the line between the best interests of a company and the best interests of “The Customer,” as defense contractors call the government. Sometimes it can blur the line between the best interests of industry and the nation. Eisenhower, who as a five-star general had led the Allies in defeating Nazi Germany, warned of this larger danger in a farewell address as he left the White House in 1961. “We must guard against the acquisition of unwarranted influence, whether sought or unsought, by the military-industrial complex,” Eisenhower declared. He also noted that the “conjunction of an immense military establishment and a large arms industry is new in the American experience.”

During the Great Depression, the U.S. military wasn’t immense and the aircraft industry was tiny. Both would grow rapidly with the approach of World War II, but for most of the decade preceding that conflict, America’s armed forces numbered around 250,000 active-duty personnel, compared to roughly 1.4 million today, and the entire military budget was under $1 billion—less than one five-hundredth of its size in recent years, without adjusting for inflation. The Pentagon didn’t exist and there was no unified Department of Defense. The Army was overseen by the War Department, the Navy and the Marine Corps by the separate Navy Department. Many aircraft companies whose names are now famous—Boeing, Douglas, Lockheed, McDonnell, Northrop, Grumman—already were in business or getting started, but commercial aircraft accounted for most of their work in the 1930s.

Even so, from its earliest days the U.S. aircraft industry relied on military contracts. The first recorded sale of an airplane for profit in the United States came when Orville and Wilbur Wright were paid $25,000 to provide the Army Signal Corps one airplane and pilot training in 1908. (This first military aircraft crashed, less than a month after the Army bought it, because of a defective propeller, severely injuring Orville and killing a young lieutenant he had been training to fly.) Until the late 1930s, however, the Army and Navy were conservative in their airplane purchases and shied away from most experimental aircraft. The military didn’t make progress payments of the sort Dick Spivey would one day cite as key to developing leading-edge technologies. The armed services paid for airplanes when delivered and didn’t reimburse companies for development costs. Moreover, observed Donald M. Pattillo in his detailed history, Pushing the Envelope: The American Aircraft Industry, “there was no cohesive structure for dealings between the industry and the government. Contracting and procurement were largely on an adversarial and ad hoc basis.”

This was a problem for Harold Pitcairn.

The youngest son of a Pittsburgh Plate Glass Company co-founder, Harold F. Pitcairn was a pilot and entrepreneur who in the late 1920s owned various aviation businesses, including airmail routes, based near Philadelphia. During a trip to Europe, Pitcairn saw Cierva’s Auto-giro. Certain it was going to replace the airplane as the preferred means of flight, Pitcairn bought the U.S. rights to the invention and sold off his other aviation businesses in July 1929. His timing was bad. Three months later, the stock market crashed, starting the Great Depression.

Pitcairn nevertheless got off to a good start with his Autogiro venture. He used test flights of the first Autogiro his company built not only to get government approval for this new type of aircraft but also to generate publicity. He took deposits on Autogiros his own company would build and licensed two other companies to build Autogiros as well. The National Aeronautic Association awarded Pitcairn’s team the Collier Trophy for 1930, aviation’s equivalent of the “Best Picture” Oscar, for demonstrating the Autogiro as a form of “safe aerial transport.” President Herbert Hoover presented Pitcairn the trophy on April 22, 1931, at the White House. During the event, test pilot James G. Ray—the same James G. Ray who later envisioned a convertiplane in every garage—landed an Autogiro on the White House lawn and took off in it again. For a while, Pitcairn’s and his licensees’ Autogiros looked like they might take off financially, too. To gin up congressional support for military purchases, Pitcairn arranged for Jim Ray to set an Autogiro down one day on the parking lot that existed in those days on the East Front of the U.S. Capitol. Ray picked up Senator Hiram Bingham, a Connecticut Republican and former Army aviator, and whisked him off to the exclusive Burning Tree Club in the Maryland suburb of Bethesda for a round of golf. The Army later bought a few Autogiros to test as artillery spotters and observation aircraft. Celebrity aviators including Amelia Earhart tried Autogiros in those years. A couple of newspapers bought them as photo planes. An Autogiro was used to haul mail from Camden, New Jersey, to Philadelphia, where the aircraft landed and took off from the roof of the city’s main post office. An Autogiro even made a cameo appearance in the 1934 Clark Gable movie It Happened One Night. That same year, however, the Depression reached full force and the demand for Autogiros dried up. By 1938, Pitcairn was desperate for business and having trouble persuading the Army to buy more Autogiros from him and his licensees. Pitcairn turned for help to his congressman, Representative Frank Dorsey, a second-term Democrat from Philadelphia.

Dorsey didn’t need much persuading. He had been interested in safer aircraft ever since a hair-raising flight over Ohio a few years earlier in a plane that had barely skirted a tornado. “After dropping about two thousand feet, and then about twelve hundred in a pocket, and not knowing whether I was going to land safely or not, and looking down and seeing nothing but trees below me, I thought there surely must be some kind of an aircraft can keep you in the air, or let you down on top of a tree somewhere without cracking everybody up,” Dorsey later recalled. In 1938, Dorsey also was up for reelection, and Pitcairn was an important constituent. His business provided jobs in Dorsey’s district, and jobs were scarce. Pitcairn was delighted when Dorsey introduced a bill to provide $2 million to the War Department to buy Autogiros for Army research and testing. That was a lot of cash back then—about a third as much as the Army’s entire research budget.

Despite Dorsey’s lack of seniority in the House, the atmosphere for such a move must have seemed ripe. War with Nazi Germany was looming. Hitler had absorbed a largely willing Austria into the Third Reich in March and was threatening to take over Czechoslovakia’s Sudetenland by force. Congress was beefing up the military budget. When the House Committee on Military Affairs held hearings on Dorsey’s bill that April, though, the lawmaker and his constituents got an unwelcome surprise.

Dorsey tried to inspire his colleagues to vote for his bill by wowing them with the promise of the Autogiro. Appearing as a witness before the 26-member panel, he conjured up a vision remarkably similar—in fact, nearly identical—to the one that would enthrall Dick Spivey and other tiltrotor advocates decades later. “Contemplate the military and civilian advantages of a giro able to transport, say, twenty passengers or the equivalent in weight and with a cruising range of over a thousand miles,” Dorsey urged. “A giro with this cruising range and pay load, able to rise or descend vertically, would revolutionize aviation both military and commercial.”

The military already had tried the Autogiro, though, and was unimpressed. Assistant Secretary of the Navy Charles Edison—the son of inventor Thomas Edison, who had unsuccessfully tried to invent a helicopter in the 1880s—testified that the Navy Department was “really not interested in this bill” because of the Autogiro’s limited speed and endurance. The head of research and development for the War Department, Army Major E. N. Harmon, had two objections to Dorsey’s bill. First, his department disliked Congress earmarking money for special projects (a habit House and Senate members would never break). Secondly, the Army had bought three Autogiros already and “the results have been unfortunate,” Harmon reported. All three “cracked up in a very short time.” Of course, he added, “With any new type of aircraft like that, there is always the danger that one of them is going to have an accident and crack up.”

To make matters worse for Pitcairn, revered aeronautical engineer Alexander Klemin counseled the committee to fund not just Autogiros but “any machine having a rotating wing.” That meant the helicopter, which unlike the Autogiro would have a powered rotor that could lift the machine into the air as well as set it down gently. In Germany, a helicopter with two rotors side by side, the Focke-Wulf 61, or Fw 61, had just been demonstrated, Klemin noted, suggesting that this form of aircraft likely would be the next stage in the conquest of the air. “If you will read imaginative works you will see conceptions emerging of craft which would be capable of leaving a roof top and landing in a back yard,” Klemin advised. “Besides my scientific knowledge of the subject, I have the subconscious feeling that that will be the next step.”

Klemin turned out to be right—partly due to Pitcairn’s scheme to get the Army to buy more of his Autogiros. By the end of two days of hearings on Dorsey’s bill, the promise of the helicopter was outshining that of the Autogiro, and Dorsey was in full retreat. When the legislation became law that June as the Dorsey-Logan Act, it authorized the War Department to spend $2 million, but not just for Autogiros. The money was to go for research, development, purchase and testing of “rotary-wing and other aircraft.”

* * *

Suddenly a pot of real gold beckoned at the end of the rotary-wing rainbow. Excited by the prospect, visionaries from the competing rotary wing tribes—Autogiro, helicopter, and convertiplane—gathered to debate how it should be spent. They met at the Franklin Institute, a renowned engineering school and museum in the heart of Philadelphia, the de facto capital of rotary wing experimentation. The Autogiro companies were in Philadelphia. Key figures in what would become the helicopter industry lived and worked in or near the city. It was Congressman Dorsey’s hometown. Registration for the “Rotating Wing Aircraft Meeting” of October 28–29, 1938, was held in the institute’s Hall of Aviation—an apt choice of rooms, given the unanticipated result of Pitcairn’s attempt to get Congress to shoehorn his Autogiros into the armed forces. Hanging from the ceiling was the first Autogiro built in the United States, already a museum piece.

One of Vertaplane inventor Gerard Herrick’s kindred souls, E. Burke Wilford, organized the meeting, which would prove a seminal event for what became the rotary wing aircraft industry. An engineer and manufacturer by profession, and a wealthy man, Wilford was another free-thinker and aviation entrepreneur who bubbled with enthusiasm for the idea of rotary wing aircraft. He had been drawn to aviation by a contest to develop safer aircraft in 1927, the year Charles Lindbergh became the first to fly across the Atlantic solo in his Spirit of St. Louis. Since then, Wilford had built a gyroplane, a machine similar to an Autogiro, based on a design he had bought during a visit to Germany in the 1920s.

Now Germany’s Fw 61 helicopter was causing a sensation among the rotary wing crowd. The Fw 61 bore a strong resemblance to the future tiltrotor. It had the fuselage and tail of an airplane, but instead of wings, the craft had two big vertical rotors held out to the sides by outrigger pylons. The Nazis were using it for propaganda. Earlier in 1938, their famous female test pilot, Hanna Reitsch, had flown the revolutionary machine—indoors—for six minutes each evening during the big annual auto show at Berlin’s new Deutschlandhalle arena. This was the helicopter Klemin had told the House committee about, and it was much on the minds of others at the Philadelphia conference.

Wilford gaveled the meeting into session in the Franklin Institute’s Lecture Hall, an auditorium in neoclassical style with theater seating in sharply rising rows. “As this is probably the first rotary wing aircraft conference occurring in the world, we hope to make a little history here, and the only way that we can do that is for everyone to say what he thinks,” Wilford told the nearly full auditorium. He was looking up at 242 engineers, inventors, aviation industry executives, and military officers. Looking down on them from niches on the wall to their right were murals of Newton, Galileo, and Copernicus—reminders of what scientists with iconoclastic vision can achieve. There was also another mural, this one depicting an alchemist and the ill-destined medieval quest to turn base metals into gold—a reminder that not all iconoclastic scientific theories pan out. Seated in the audience was nearly everyone who already was somebody or someday would be somebody in this avant-garde cohort of aviation. “Don’t be afraid of hurting anybody’s feelings, or departing from the conventional procedure,” Wilford counseled.

“That’s what this meeting is for, and we hope that it will be the start of a real boom in the rotary wing aircraft industry.”

Shortly into the first day’s meeting, rotary wing guru Klemin took the chair. He was in a buoyant mood. The previous evening, Klemin had spoken to a special meeting at the Franklin Institute to kick off today’s conference. His remarks had made the front page of this morning’s Philadelphia Inquirer under the headline “Rotary Wings Touted For Fool-Proof Plane.” The second speaker Klemin called on was Vertaplane inventor Herrick, who frequently had sought Klemin’s advice, and whose quirky personality and ideas clearly amused the professor. Klemin seemed to view Herrick as a sort of alchemist of aviation. He introduced him as “a man who is captain of his own soul.” When Herrick finished speaking, Klemin called his ideas “refreshing,” then added, drawing a laugh from the audience, “The only thing I don’t approve of are his mathematics. I think his mathematics are of the type of which the college professor, in marking down a paper, says, ‘I think I shall give him a C, minus.’ ”

Seven years after the crash of his first Vertaplane, Herrick was now calling his dream machine the “Convertaplane.” Klemin teased Herrick as the inventor began his talk. “I would like to know whether it is ‘Convertoplane’ or ‘Convertaplane,’” Klemin demanded.

Herrick walked to a blackboard, picked up some chalk, and wrote: CONVERT ible Air PLANE. “I represent a hybrid, an occupant of the aviation stables that more closely resembles, perhaps, the mule than anything else,” the amiable inventor began. “We are all interested to find out whether or not it is the start of a new and important breed.” Then he told a joke. Then he read a poem. Then he recalled how he had once explained to “a Southerner” how he had spent ten years working on his invention, to which Herrick said the man replied: “It is a pity that you could not have bred an airplane to a helicopter and let nature take its course; it takes less than a year to foal a mule.”

Finally, Herrick described his Convertaplane in some detail, at times sounding a bit self-conscious. At one point he mused that, “Every very radical research needs an eccentric person who, by a certain amount of freedom from convention is not too afraid to go far afield for solutions.”

One man in the audience who probably agreed was Arthur Middleton Young, a fellow Princeton alumnus thirty-two years Herrick’s junior. Young had grown up on his financially comfortable family’s estate in the Philadelphia suburb of Radnor, amusing himself by making models and mechanical toys and tinkering with radios. While studying mathematics at Princeton, Young decided to become a philosopher. He wanted to found his own new philosophy, but after trying for a while at school, he decided he knew too little as yet about how the real world worked. To fill that void, he set out after graduating in 1927 to invent a helicopter—not because he wanted to fly but “to determine if I was learning how nature works,” he explained after succeeding and moving on to found the Institute for the Study of Consciousness in Berkeley, California.

Art Young was a genial young genius with brown hair, a widow’s peak, and a fit build. He loved to Indian wrestle. After finishing at Princeton, he had spent more than a year traveling to public libraries in major cities to read up on helicopter theory. Then he set about his task like any respectable mad scientist might: he turned a corner of the stable on his family’s estate into a workshop. There he spent nine years obsessively designing and building and redesigning and rebuilding a remote-controlled model helicopter with a rotor about six feet in diameter. His materials were wood and scrap metal foraged for him from junkyards by boys in the neighborhood. His engines, at first, were rubber bands and electric motors. He designed and built gauges to measure lift and calculate stress on metal parts. He tested and retested rotors of various shapes. By 1938, Young was working on a large new model with a 20-horsepower engine. He hadn’t yet succeeded in making it even stay in one piece once the rotor started spinning, much less fly, but he felt he was making progress. So he used his modest inheritance to buy a farm at Paoli, Pennsylvania, where he rebuilt an old barn into a big workshop to construct and test his models. Then he went to the Rotating Wing Aircraft Meeting in Philadelphia.

Two things Young heard there inspired him. One was in a paper on helicopters delivered by Haviland H. Platt, a mechanical engineer, inventor of the first automatic transmission for cars, and yet another pioneer out to conquer the air. Young was struck by Platt’s theoretical solution to the confounding question of how to keep rotor blades stable in flight. Young thought Platt wrong, but the paper got him thinking. When Young returned to his workshop, Platt’s argument stirred him to come up with a device called a “stabilizer bar” that solved the problem. Young’s other eureka moment at the conference came when he saw a film there in which aircraft designer Igor Sikorsky proposed a solution to another gnawing dilemma: the fact that the torque, or twisting force, of the main rotor makes a helicopter’s fuselage want to rotate in the other direction. Sikorsky suggested adding a tail rotor, today standard on most single-rotor helicopters.

Young knew he had to take what Sikorsky said to heart. Igor Ivanovich Sikorsky was no starry-eyed dreamer but an aviation practitioner of the first order. Some aviation historians put him on a par with the Wright brothers. He is known as the father of the helicopter.

A Ukraine-born émigré from imperial Russia, where he had made a name for himself as a pilot and airplane designer, Sikorsky in 1938 headed a subsidiary of the aviation conglomerate United Aircraft in Stratford, Connecticut. His Sikorsky Aircraft division had specialized for years in building “flying boats,” which took off and landed on water. Flying boats had been popular as airliners for a time but now they were fading from the scene. Earlier in 1938, Sikorsky had learned that United planned to shut his division down. He persuaded top executives to let him put his team of engineers to work on a helicopter instead. Sikorsky had attempted a helicopter years ago in Russia but given up. Engines back then didn’t produce enough power per pound to lift themselves, a pilot, and an aircraft straight up into the air. Over the years, though, engines had improved and Sikorsky had continued to ponder how to make a helicopter work. Once United gave the go-ahead, it didn’t take him long to succeed.

Two weeks after Nazi Germany’s September 1, 1939, invasion of Poland ignited World War II, Sikorsky flew the first successful helicopter in the United States at Stratford, his VS-300. Nine months later, the Army began using Dorsey-Logan Act money to buy prototype helicopters rather than Autogiros. The second helicopter contract went to Sikorsky Aircraft. The Autogiro soon would be largely forgotten. The helicopter’s long and dubious gestation, however, was over. A new industry was being born. One of its fathers was Igor Sikorsky.

Another was Lawrence D. Bell, founder and namesake of the company Dick Spivey was representing when he took the Bell-Boeing tiltrotor bid to Washington in 1983. Larry Bell was a visionary, too, but he was neither inventor nor engineer. Bell was an airplane mechanic turned aviation executive who had a keen eye for the next big chance and a knack for public relations. Thickset and good-natured, Bell encouraged innovation at his company, which he had formed in 1935 in Buffalo, New York, to build fighter planes. Bell Aircraft not only produced thousands of P-39 Airacobra fighter planes during World War II, it also built America’s first jet fighter in those years, though the craft was experimental and never saw combat. After the war, Bell Aircraft built the X-1, the stubby-winged rocket plane that test pilot Chuck Yeager was flying on October 14, 1947, when he became the first human to break the sound barrier and live to tell about it.

Three months before Japan attacked Pearl Harbor on December 7, 1941, bringing the United States into World War II, Larry Bell played a hunch. In 1938, Bell had been one of a group of industrialists sent on a tour of Germany by President Franklin D. Roosevelt to report back on Hitler’s capabilities. During the trip, Bell saw the Fw 61 helicopter with its side-by-side rotors. Now the U.S. Army was getting interested in helicopters and there was money to be made on them. When one of Bell’s engineers heard about Art Young, who by then was able to fly his remote-controlled model helicopter in and out the door of his Paoli barn, they invited Young up to Bell’s plant in Buffalo for a demonstration.

Young arrived, carrying his model helicopter in a suitcase, on September 3, 1941. He flew the model around inside a fighter plane hangar, impressing Bell’s engineers with how he could control it completely in flight and make the little helicopter hover. Two months later, Young signed a deal with Bell Aircraft. The company agreed to spend as much as $250,000 to build two full-size helicopters according to Young’s designs. In exchange, Young signed over to Bell various patents he had obtained over the years. Thanks to Larry Bell’s willingness to gamble on the esoteric inventor, Bell Aircraft was one of four companies in the world that sold helicopters in any volume during the 1940s.

* * *

The helicopter caught on slowly. “The matter of the actual military value of the helicopter was widely debated after 1938,” noted an Army Air Forces study written in 1946. “There was doubt in the minds of some AAF personnel as to whether this machine had any real combat value.” The Army Air Forces spent $45 million on helicopters during World War II, buying 151 from Sikorsky Aircraft and another 201 of Sikorsky’s design from another company. Helicopters flew in combat only nineteen times, however, being used only in the China-Burma-India Theater to rescue downed pilots or wounded soldiers. Still, the helicopter’s advent made imaginations soar in the aviation world. After all, if the helicopter could be made to work, why, just about anything must be possible, because people had been trying to build helicopters forever. The first attempt is thought to have been made by Leonardo da Vinci in the late fifteenth century. Now, at long last, the stubborn problem of vertical flight had been solved. The arrival of the helicopter kindled new, wider, and far stronger interest in convertiplanes for another reason as well. It quickly became apparent that helicopters had an Achilles heel: the aerodynamics of rotors dictated that they would never be able to fly very fast.

A rotor works well in a hover but creates all kinds of aerodynamic problems in forward flight. One of the most important is the fact that when a helicopter flies forward, the speed of each rotor blade compared to the relative wind varies dramatically, depending on whether the blade is moving toward the front or rear of the aircraft. A blade moving forward and into the relative wind, an “advancing blade,” creates far more lift than one moving backward and away from the relative wind, a “retreating blade.” The helicopter became possible only because inventors and engineers developed mechanisms to compensate for this, in part by changing the angle, or “pitch,” of the blades as they turn so that they meet the air at a higher angle during their retreating arc. The faster a helicopter goes, though, the higher the pitch on the retreating blade must be to produce as much lift as the advancing blade does. At a certain point, the task becomes impossible and the retreating blade stops producing lift. This “retreating blade stall” limits a helicopter’s top speed, usually to well less than 200 miles per hour. By the end of World War II, with jets zooming through the sky at hundreds of miles an hour but helicopters barely breaking 100, the dream of the convertiplane began to entice more than just starry-eyed inventors such as Gerard Herrick.

“Engineers are devoting increasing attention to the convertaplane, an aircraft combining the hovering and slow-landing features of the helicopter with the high-speed characteristics of the conventional airplane,” Aviation Week magazine reported in April 1948, borrowing Herrick’s spelling. “Such a combination of features offers interesting and attractive possibilities not only as a means of increasing the utility and safety of the passenger plane but as a military weapon. . . .” The NACA’s Aerodynamics Committee had studied the possibilities in 1947, the article noted, and “recommended, last November, further examination of the configuration.” In a brief survey of the six main ideas proposed so far, Aviation Week cited Herrick’s efforts. It noted that he was “continuing his work in New York.”

Herrick, now seventy-five years old, was indeed continuing his work, obsessed as ever and still flexible on how to spell his invention’s name. Among his papers when he died was a typewritten “RECORD OF INVENTION” that begins: “At 2 A.M. on May 8, 1949, I Gerard P. Herrick conceived the mechanical arrangement for stopping the rotor on a convertible aircraft. . . .”

Burke Wilford, the gyroplane developer who had organized the 1938 Rotating Wing Aircraft Meeting, was now committed to the quest for the convertiplane himself. On December 9, 1949, he organized another conference in Philadelphia, this time at the posh Warwick Hotel at Seventeenth and Locust streets. Somewhat pompously, Wilford called the event the “First Convertible Aircraft Congress.” Co-sponsored by the Institute of the Aeronautical Sciences and the five-year-old American Helicopter Society, the gathering attracted 250 engineers and others eager to talk about convertiplanes. Herrick was among the speakers, of course. The organizers presented the old man with a plaque honoring him as the “father of convertible aircraft.” In a foreword to the published proceedings of the conference—written before detailed histories of Nazi Germany lent the phrase he used the jarring ring it has today—Wil-ford gushed that the convertiplane would be “the final solution of useful flight for humanity.”

The days when the quest for the dream machine would be led by such iconoclastic inventors and individual entrepreneurs as Herrick and Wilford, however, were ending. The newly emerging military-industrial complex was about to take it over.



CHAPTER TWO
THE SALESMAN


The north Texas sky was clear that Thursday in early spring but the air was already muggy around 9 a.m. when a Greyhound bus stopped in front of a one-story industrial building in Hurst, a suburb thirteen miles northeast of Fort Worth on Highway 10. A young man with square shoulders, a muscular swimmer’s neck, and short red hair stepped out into the dust wearing a new suit and shiny black leather shoes. As the bus pulled away, the youth walked through an open gate and knocked at the door of a small blockhouse. A guard stuck his head out. The visitor smiled and introduced himself politely in his Georgia drawl, then got some bad news. Yes, this was Bell Helicopter, but it wasn’t the main plant, where the Engineering Department was. “You need to be down the road a piece,” the guard told him. The main plant was a mile and a half away, over a big hill in the distance. And no, sorry, there wouldn’t be another bus for a couple of hours. The young man grimaced, thanked the guard and started walking. Great. First day on the job and I’m late already.

The date was April 2, 1959. Richard F. Spivey was eighteen years old.

Spivey liked to say later in life that he became an aeronautical engineer because his parents didn’t have enough money to pay his way through college, and that he ended up at Bell because he couldn’t spell. Born in Chicopee, Georgia, and raised in Marietta, where his father worked for the phone company, Spivey had entered the Georgia Institute of Technology in Atlanta as a freshman the previous fall because he could pay his own way there. Georgia Tech let students earn tuition money and gain job experience by splitting their time between going to school and working for companies that were in its “co-op” program. Students would spend an academic quarter at school, then one at a company, alternating back and forth until their senior year. Georgia Tech didn’t have a co-op program for physics, which was what he wanted to study, but Spivey could co-op in aerospace engineering, which involved a lot of physics. One co-op opportunity was with a company at Cape Canaveral working on the space program. That sounded really cool, so Spivey signed up for that. But on the final exam in his first term English theme-writing course he misspelled three words, enough to fail him for the quarter. He had to repeat the course. The F disqualified him from co-oping next term anyway, so he stayed at school that winter. By spring term, he had requalified for the co-op program, but by then the Cape Canaveral job was taken. The alternative was Bell Helicopter.

Spivey was late when he reached the low-slung, yellow-brick building that housed Bell’s executives and engineers. To his relief, the engineering personnel director, Warren Jones, who met him in the lobby, seemed to take no notice of the new co-op’s tardiness, the perspiration on his brow, or the gritty dust on what had started the day as his carefully shined black shoes. He welcomed Spivey with a smile and handshake and began showing him around.

Spivey immediately liked the place. Indoors, what interested him most was the helicopter assembly line, a long sort of warehouse behind the administrative building. There, workers in dungarees and short sleeves were assembling aircraft against a cacophony of whining power tools and metallic clunks and clanks. Outdoors, on the west side of the factory, beyond two cinder-block and aluminum hangars with massive blue doors, was a long, concrete flight line. Out there, Jones explained, test pilots ran hours of ground checks on every new helicopter, sitting in the cockpit with the aircraft tethered to the ground for safety. Then they flew each one at least three hours before turning it over to its purchaser. Bell’s business was thriving, Spivey could see. Parked on the apron were various versions of those neat little piston-engine Model 47 helicopters, the kind with the glass bubble canopy featured in the current hit TV show Whirlybirds and the just-canceled Highway Patrol. A specially modified blue and white Model 47J had picked President Dwight D. Eisenhower up on the White House lawn in 1957 and taken him to Camp David, inaugurating the practice of presidents using helicopters for short trips. The same model helicopter would be featured years later in the opening credits of the TV show M*A*S*H. Spivey also saw a couple of HU-1As, a brand-new, turbine-engine helicopter that Bell was building for the Army, which had named it the “Iroquois.” Soldiers would dub it the “Huey,” a nickname that would stick even after the Army changed the aircraft’s designation to UH-1.

Spivey especially liked how friendly and casual almost everyone at Bell seemed. It wasn’t like Lockheed Aircraft’s factory in Marietta, where he had worked the previous summer after graduating from high school. Sure, the few dozen engineers among the 3,200 employees here wore neckties with their short-sleeve white shirts and pocket protectors, but no one acted stiff. The relaxed atmosphere had minuses as well as pluses, though. Everywhere Jones took him that day—the administration building, the steamy back hangar where Spivey would work for Bell’s flight test engineers that spring, the offices of Bell’s cocky test pilots—the personnel director introduced him as “Dick.” Spivey’s mother always called him Richard. His friends called him Rick. Spivey always respected his elders, though, and he was easygoing by nature. He felt it would be rude to contradict Mr. Jones. So he just let the personnel director call him “Dick,” and the nickname stuck. Spivey didn’t mind. He was just happy to be here—so happy, he forgot he’d loosened his tie and unbuttoned his collar on his rush to the main gate. No one seemed to mind, though, not even when Jones took him to meet the intellectually formidable, if generally genial, Bart Kelley, vice president for engineering.

Tall, rail-thin, and cerebral, Bartram Kelley had a master’s degree in physics from Harvard but had come to Bell in 1941 for ninety cents an hour as helicopter inventor Arthur Young’s right-hand man. They had been childhood friends in Pennsylvania, though Young was four years older than Kelley. They started Bell Aircraft’s helicopter operation in Gardenville, New York, near Buffalo, but in 1951 Larry Bell moved it to Fort Worth. Bell wanted to take advantage of the better flying weather, a friendlier tax climate, and the absence of strong labor unions. A violent strike by workers at his New York factory in 1949 had left Bell bitter. He also wanted to get the helicopter operation out from under the shadow of the company’s far larger fixed-wing projects. The fixed-wing engineers and administrators were good at elbowing the helicopter types aside when it came time to divvy up resources. Besides, with the Cold War under way, the Pentagon was encouraging defense companies to move away from the east and west coasts to make them harder for the Soviet Union to attack. Bell’s move was financed by a big contract to build a new antisubmarine warfare helicopter for the Navy. After the move, Bell Helicopter Corporation was formed as a wholly owned subsidiary of Bell Aircraft Corporation. By then, Art Young had gone back to his farm in Paoli to continue his philosophical and metaphysical investigations, but Kelley moved with Bell Helicopter to Texas. Aside from becoming the company’s top engineer there, he indulged his passion for playing oboe by helping found the Dallas Chamber Music Society.

Kelley scared the crap out of Spivey. The former prep school teacher wore wire-rimmed glasses and a dark mustache. He had a broad smile and he was generous with it, but he was also a stern taskmaster and a stickler for proper English. Kelley would mark grammatical or spelling errors in memos his engineers gave him with a red pencil and send them back for correction. Troy Gaffey, a Purdue University grad who retired in 2003 as senior vice president for engineering after thirty-eight years with Bell, never forgot how Kelley once brought a memo so marked up it looked like it was bleeding back to an Australian engineer the company had hired. He stood by the man’s desk, said “I can’t understand this,” then dropped it in a trash can and walked away. In the 1960s, after Spivey had graduated from Georgia Tech and returned to Bell as an engineer, his inept spelling often got him into trouble with Kelley. If Spivey found Kelley intimidating, though, he also looked up to him. Spivey tried to emulate the older man’s discipline of keeping a diary of his work in inch-thick, dusky brown “Computation Books” ordered from the Harvard/MIT Cooperative Society.

Another man Spivey would work for at Bell who scared him more than a little was yet another Pennsylvanian, Robert L. Lichten. A brainy, opinionated engineer with a dark complexion and often matching demeanor, Lichten was chief of flight technology. He was Bart Kelley’s deputy and heir apparent as chief engineer. He was also—at Bell—the father of the tiltrotor.

Unlike Kelley, the Philadelphia-born Lichten was rough around the edges, Spivey found, and “if he didn’t like something you did, he’d upbraid you pretty good.” Nearly every Bell engineer who worked with Lichten seemed to have a story about a run-in or confrontation with him. Towering and handsome, Lichten was also domineering. He was never crude, but he was often dismissive of subordinates. If he didn’t agree with what you were telling him, he might just turn on his heels and walk away without a word. If he really didn’t like what you were telling him, he might belittle you on the spot. Lichten had earned his degree in aeronautical engineering from the Massachusetts Institute of Technology in 1943. He set great store by analysis and calculation, which wasn’t the habit at Bell. Starting with Art Young and Bart Kelley, the culture among engineers there had been trial and error, or “cut and try.” That also bothered Kenneth G. Wernicke, Lichten’s deputy in those days. Wernicke liked Lichten. He thought he was “hard on people because he expected more of them than they were capable of. ” Lichten looked down on those who disappointed him, and a lot of people didn’t like him.

Even so, Lichten oversaw the engineering of some of Bell’s most successful helicopters over the years, including the Huey for the Army and Marines and the civilian JetRanger, a big seller. Outside work, he was a political liberal whose passion was civil rights, an understandable interest, perhaps, for a Jew who came to maturity during World War II. Lichten was a life member of the NAACP. He was a leader in the Dallas chapter of the American Jewish Committee, the Dallas United Nations Association, the Dallas chapter of the American Civil Liberties Union, and the Texas Civil Liberties Union. Like Kelley, he also belonged to the Dallas Chamber Music Society. Lichten’s obsession, though, what drove him most throughout his career, was his dream machine: the tiltrotor.

Lichten spoke of the tiltrotor as an addiction. When he made Wernicke his chief tiltrotor engineer in 1965, Lichten warned his protégé not to make the concept the “only thing in your life,” as Lichten said he had done. “I don’t want you doing that,” Lichten told Wernicke. “I want you to realize there are other things besides that in life.’”

The tiltrotor was Lichten’s “baby,” as Wernicke saw it, but in truth, Lichten was only the concept’s adoptive father. The configuration’s technological DNA can be traced to Germany and the Fw 61, the helicopter with side-by-side rotors that so impressed rotary wing guru Alexander Klemin and other Americans in the 1930s. Among those who saw Hanna Reitsch fly the Fw 61 in Berlin’s Deutschlandhalle in 1938 was Larry Bell, one of the industrialists President Roosevelt sent to Germany that year to assess Nazi war-making capacity. Another who saw the Fw 61 in Berlin was W. Laurence LePage, a British-born engineer who had worked on Autogiros for Harold Pitcairn and for one of his licensees. LePage came back from Germany with a film of Reitsch flying the Fw 61. He showed it to the Army and to the 1938 Rotating Wing Aircraft Meeting in Philadelphia, which he helped organize. Shortly afterward, LePage and Haviland H. Platt set up a company in Eddystone, Pennsylvania, to build a similar helicopter. Among the engineers they hired was Bob Lichten.

Like the German machine, the Platt-LePage helicopter had two rotors placed laterally, where an airplane’s wings would be, held away from the fuselage by winglike outriggers. The company also designed a similar machine with mechanisms to allow the rotors to tilt forward. Platt-LePage never built this tiltrotor, but Lichten fell in love with the concept. It was a fairly elegant solution to a central problem for convertiplane designers: how to equip an aircraft with two forms of lift and thrust—one each for vertical and horizontal flight—yet avoid loading it down with two sets of machinery that would add impossible amounts of weight and aerodynamic drag. After World War II, as the development of the helicopter kindled new interest in the convertiplane, Lichten and a couple of partners formed a new firm to develop a tiltrotor. Fittingly, given what the tiltrotor was meant to do, they called their firm the “Transcendental Aircraft Company.”

Within two years, Lichten left for Bell, where helicopter inventor Art Young had been intrigued by the convertiplane idea for some time. At the First Convertible Aircraft Congress in Philadelphia in 1949, the year after he joined Bell, Lichten showed a film made in the early 1940s of Young flying a crude model convertiplane with a single tilting rotor on a wing. Young had established a project at Bell to pursue the technology, calling it the Model 50 Convert-O-Plane. In 1947, though, with Bell now producing helicopters based on his earlier work, Young left the company and returned to his farm in Pennsylvania. Young was more interested in philosophy.

When Lichten brought his ideas about the tiltrotor to Bell the next year, he was only one of many aircraft industry engineers embarking on such a project. By 1949, when the First Convertible Aircraft Congress proclaimed self-described eccentric Gerard Herrick the “Father of the Convertiplane,” the center of gravity in the quest for the dream machine was rapidly shifting. It was passing from the realm of maverick inventors to a hungry aircraft industry and a military gearing up for new conflicts. That year, the communists took power in China by winning a civil war. The Soviet Union tested its first atomic bombs. The United States and its European allies formed NATO, the North Atlantic Treaty Organization, to protect Western Europe against a feared Soviet invasion. With an alarmed Congress providing money, the U.S. military soon would start rearming for the coming confrontation with communism.

At the moment, though, American aircraft companies were still struggling to recover from the loss of their huge World War II contracts, and they were looking for new products. Bell Aircraft’s revenues had plummeted from $317 million in 1944 to $11.5 million in 1946, the year after the war ended. Larry Bell and others in the new helicopter industry were working hard in the late 1940s to gain public acceptance for their odd-looking new aircraft, but the “egg-beaters,” as wags dubbed them, were catching on slowly. Even the military was hesitant about them. The Army Air Forces and the Coast Guard had used some during World War II, but those services still regarded the machine as a work in progress. Helicopters were still too fragile and new for the military to adopt wholesale. Even forward-looking tacticians and strategists were largely unsure what the helicopter could really do and how best to use it. Their frame of mind was illustrated by a cartoon in the July 1948 issue of the two-and-a-half-year-old magazine American Helicopter. The drawing shows an Army officer slouched in a folding lawn chair, his uniform cap on the ground, his jacket draped on the side of a small, round garden table that holds a cocktail glass. Overhead, held in place by a rope tied to a stake in the ground near the lounging officer, hovers a small helicopter bearing the military’s star-in-a-circle insignia. The officer cools himself under the rotor downwash as two soldiers in the lower right-hand corner take in the spectacle. “I was wondering what that infantry colonel was going to do with a helicopter,” one says to the other.

When that cartoon appeared, the only service fully sold on the helicopter as a weapon of war was the Marine Corps. The Marines were studying helicopters as a better way than landing craft to get troops from ship to shore in amphibious operations. During the Korean War, 1950–53, the helicopter would come into its own, proving a great way to evacuate wounded, carry supplies to troops, rescue pilots downed behind enemy lines or at sea, and on occasion take soldiers and Marines into battle. In 1948, though, the only thing most military officers knew for sure about helicopters was that the things were frustratingly slow. And this was the dawn of the jet age. The turbojet and the turboprop, engines developed during World War II, were enabling aircraft designers to come up with machines of phenomenal speed. The power of such engines was also leading more and more engineers and military officers to take the old convertiplane dream seriously for the first time. With the sound barrier broken and people talking about space travel, anything seemed possible.

Against that backdrop, the U.S. military—like the militaries of the antagonistic Soviet Union and of America’s richest allies, Britain, France, and West Germany—spent millions of dollars over the next two decades on experimental convertiplanes. John P. Campbell, a senior NASA aeronautical engineer, wrote a book on the subject in 1962. He concluded that, counting the helicopter, there were sixteen categories of what experts by then were no longer calling convertiplanes but instead “VTOLs,” an acronym for Vertical Take Off and Landing, pronounced “VEE-talls.” A VTOL aircraft’s type depended on what method of propulsion was paired with what means of converting from vertical to horizontal flight. There were four basic methods of propulsion: rotors, propellers, turbojets, and ducted fans, the last meaning propellers or multibladed fans spinning inside enclosed cowlings. There were four basic methods of conversion: tilting the whole aircraft from vertical to horizontal, tilting only the thrust, deflecting the thrust downward for vertical and rearward for horizontal flight, or using two separate methods of thrust on the same aircraft—one vertical, one horizontal. By the time Campbell published his book, almost all sixteen forms had been tried, mostly with poor results.

Some of the designs the military and NASA paid for look downright zany in retrospect. As has always been the custom with aircraft, they were known by an alphabet soup of letters and numbers. The Navy financed the Convair XFY-1 and Lockheed XFV-1 “tail-sitters,” also known as “Pogos.” Both resembled conventional airplanes, except that they had two huge, counterrotating propellers on their noses and were designed to take off literally sitting on their tails and pointing straight up. This was hard on the pilot, who was expected to begin his flight lying on his back with his feet in the air and end it the same way, landing the monster on its tail while looking over his shoulder as if parallel parking. The Convair XFY-1 took off and landed this way several times and even converted from vertical to horizontal flight. The Lockheed Pogo flew as a conventional plane but never managed to take off or land vertically. The Navy abandoned both designs in the mid-1950s as impractical, especially with the introduction of jet fighter planes.

Equally bizarre-looking were a couple of “deflected slipstream” aircraft financed by the Army, the Ryan VZ-3 and the Fairchild VZ-5. They were essentially conventional airplanes with propellers on their wings and massive flaps that directed the propeller thrust downward so they could take off and land vertically or hover—at least in theory. Neither showed great promise, and one test pilot barely managed to eject before the VZ-3 went out of control and crashed as he tried to convert it. The U.S. and other militaries financed, and aircraft companies produced, dozens of other VTOL prototypes. Thousands more were designed but never built. In the 1990s, aerospace engineer and VTOL historian Michael J. Hirschberg refined a graphic of the various attempts that someone at the old McDonnell aircraft company had put together in the 1960s. The graphic, which can be found on the Internet, took the form of a “Wheel of Misfortune.” The wheel represented only those VTOLs actually built. There were forty-five, not including three dozen exotic helicopters Hirschberg later wished he’d included.

When Hirschberg published his version of the wheel, only one of the VTOLs on it was still flying, and only two had ever gone into full production and service. One was the Soviet Yak-38 “Forger,” withdrawn from service in 1992. The other was the Harrier, a “jump jet” designed in Britain in the 1960s for the Royal Air Force and bought by the U.S. Marine Corps in the 1970s and 1980s. This “vectored thrust” aircraft, which could point its jet exhaust downward to take off and land vertically or hover, was strictly a one-seat fighter plane. It was far removed from the passenger machines the true believers in the convertiplane had envisioned, and by the mid-1970s, engineers had concluded that building a VTOL passenger jet was impractical. For one thing, jet engines create thrust by accelerating a relatively small stream of air to high speeds, which requires burning fuel at high rates. A machine big enough to carry passengers would burn so much fuel lifting off vertically it would have little range. The convertiplane believers were after an aircraft without such limitations, one that would carry passengers and “do in the air substantially everything that a bird can do,” in the words of 1930s aeronautics icon Alexander Klemin. They wanted to revolutionize not only military but also civilian aviation. They wanted a dream machine.

* * *

There was a reason the quest for the convertiplane was like searching for the Northwest Passage or seeking the Holy Grail. The engineering problems were devilish. One of the biggest hurdles was weight.

Aircraft designers judge helicopters and airplanes partly on their “empty weight” to “gross weight” ratio, meaning how much they weigh sitting on the tarmac unloaded and with no fuel in their tanks versus how much they weigh carrying their maximum load. An ideal but frequently elusive target is an empty weight to gross weight ratio of 50 percent. This makes it possible to carry some combination of passengers, cargo, and fuel equal to the weight of the machine itself. As Bell engineer Ken Wernicke saw it, that ratio was the problem that stumped most VTOL aircraft designers. “A lot of these things have been able to lift themselves off the ground but they were so heavy they couldn’t carry very much fuel and they couldn’t even carry any more payload,” Wernicke explained. “That is the biggest issue: it’s the weight, because in any case, you’re either going to have to have a double lift system or you’re going to have to have a double propulsion system to move you forward.” Like his mentor Bob Lichten, Wernicke saw the tiltrotor as the best solution, though he tried others. Once he and a brilliant Italian engineer Bell had hired, Emilio Bianchi, spent months trying to design a worthwhile “compound helicopter,” meaning a conventional helicopter with an added means of propulsion for forward flight, such as a propeller or jet. The extra form of propulsion yields a helicopter that can escape the speed limit retreating blade stall and other aerodynamic limitations usually impose on rotors, but the added weight means the aircraft can carry less fuel, which limits its range. One day Bianchi threw his pencil down on their drawing board in disgust and sputtered, “This is all monkey vomit!” Wernicke and Bianchi concluded that a compound helicopter just wouldn’t work well enough to justify itself because its weight would limit its range to the point where its additional speed became irrelevant. “If you can’t go very far, why go very fast?” Wernicke reasoned. “It doesn’t take you long to get there anyway, because you’re not going very far.” Moreover, such a machine isn’t aerodynamically efficient in forward flight “because now the crap you use to hover with, you’ve got to drag it along with you.”

That was the advantage of a tiltrotor, the way Wernicke and others at Bell saw it. If you tilted the rotor over and used it as a propeller—presto, no extra “crap” creating drag, and no more weight penalty. Wernicke loved that.

With Bob Lichten in charge of the project, Bell Helicopter won a contract to build an experimental tiltrotor as part of a 1951 converti-plane competition run by the Air Force but financed by the Army and the National Advisory Committee on Aeronautics, NASA’s predecessor. Two other contracts went to McDonnell and to Sikorsky Aircraft Company, which by then was shaping up as Bell’s chief rival in the helicopter market. McDonnell offered what amounted to a compound helicopter. Sikorsky designed but never built a jet with delta-shaped wings and a rotor atop its fuselage that was to fold away after lifting the craft into the air and unfold to set the aircraft down.

The military designated Bell’s tiltrotor entry the XV-3 Convertiplane.

* * *

A single glimpse can give birth to infatuation. Infatuation can mature into passion, and passion is obsession’s parent. Dick Spivey caught his first glimpse of the XV-3 the day he arrived at Bell in 1959. It was sitting on the flight line as Warren Jones showed him around. Spivey was infatuated right away.

This first Bell tiltrotor piqued Spivey’s curiosity because it was such a “strange-looking beast, compared to everything else,” he remembered years later. The XV-3 had been cobbled together with parts from existing aircraft, and it showed. It looked like a helicopter that had been rear-ended by an airplane. From the wing forward, the fuselage was boxy, like most helicopters in those days, with windows enclosing the cockpit and extending behind it. From the wing back, it was all airplane. Except that protruding from its wingtips were two small, teardrop-shaped swiveling pods called “pylons,” each of which held a two-bladed rotor measuring twenty-three feet in diameter. The engine that drove the rotors was inside the fuselage, which was painted silver. The pylons were bright orange, as was the rudder. The craft’s oversized tail was silver, too, except for a yellow triangle at its bottom that bore the label “NASA” in big black letters. (NASA had taken the place of the NACA the previous October.) The top of the tail was labeled “U.S. Army,” also in black letters. A pair of skids served as landing gear. Spivey thought it was really cool.

The XV-3 Spivey saw was the surviving one of two Bell had built. The first had been destroyed two and a half years earlier during one of its first flight tests, leaving its pilot, Dick Stansbury, crippled for life. During initial flight tests in August 1955, when another pilot took the XV-3 up into a hover, the craft started shaking. Bell and NASA put it through wind tunnel tests for a few months to study the problem, then Stansbury climbed in on October 25, 1956, to test it again in a hover and see what it would do when the rotors were tilted forward. He got the XV-3 to hover, but when Stansbury moved the rotors forward 17 degrees, the craft started to shudder violently, shaking the cockpit so hard he blacked out from being slung around inside. The XV-3 went out of control and fell to the ground, breaking Stansbury’s back. Afterward, Bell and NASA spent a couple of years figuring out the cause: a phenomenon called “dynamic instability,” sometimes referred to as “air resonance,” in which centrifugal force can start a propeller or a rotor and its mast wobbling at ever-increasing rates if the structure holding them isn’t built just right. The first XV-3 had three-bladed rotors with hinges in them so they could flap up and down and lag independently, a standard feature on helicopter rotors of the sort. The hinges were meant to keep the rotor blades from bending their mast as the wind buffeted them up and down. Complex aerodynamic forces, however, caused the side-by-side rotors to get so far out of kilter with each other they were shaking the aircraft to the point it was uncontrollable. Bell and NASA engineers finally solved the problem, in part by substituting a two-bladed rotor, in part by putting a strut under each wing. Without computers to analyze such things, it was daunting, time-consuming work. After a long recovery, Dick Stansbury came back to Bell as a research and development engineer, hobbling around on aluminum braces that went up over his elbows, but still enthusiastic about the tiltrotor.

As a $1.78 an hour co-op student, Spivey wouldn’t get to work on the XV-3 directly that first spring at Bell, but like many budding and fully grown engineers, he was fascinated by almost any new technology and open to new ideas. Spivey crawled all over the XV-3 anytime he could find a pilot or engineer working on the thing to show him something. Otherwise, the closest he got to the novelty was when he got assigned to do “data reduction” on some of its flight tests. That meant plotting the flight-induced strains on the XV-3’s major wood and metal parts, which would be fitted with “strain gauges”—small electric wires—to measure stress. Strain gauges “look like a lightbulb filament,” Spivey explained. “They glue them to the surface, and then if you put a load on it, the surface bends very slightly. That changes the resistance in the wires and you measure that to make sure the aircraft is not getting close to something failing.” Today, the data from strain gauges is fed into computers. Back then, the gauges were hooked up to an oscillograph, a machine that recorded data in squiggly lines on a moving roll of graph paper, something like an electrocardiograph did before the digital age. Bell had just bought a new automatic oscillograph reader that spring whose purpose was to transfer that data to punch cards so it could be plotted by another machine. The new device intimidated some of the old-timers, so they put Spivey to work learning how to use the thing, much as a parent today might ask a teenager to get a new computer running. Mostly, though, the new co-op ran errands on a bicycle from one part of the sprawling facility to another. He got to know the place pretty well.

The XV-3 left Fort Worth that summer. Bell shipped it out to NASA’s Ames Research Center in Mountain View, California, about forty miles southeast of San Francisco, for three months of flight-testing. But the tiltrotor stuck in young Spivey’s mind. He saw it and examined it again from time to time during his co-op quarters at Bell, studying every aspect of it. When he took his first aerodynamics course at Georgia Tech during his junior year, Spivey gave the first of probably two thousand or more tiltrotor briefings he would deliver over the next forty years. This was a class assignment. Everyone had to come up with some sort of briefing to give the class, a way of honing one of the key skills an aerospace engineer needs: the ability to explain a design to others and argue for it. “The premise was that the class didn’t want to build a tiltrotor, they wanted to build a regular helicopter, and I built a briefing to convince them to build a tiltrotor,” Spivey recalled. “I don’t know that I convinced anybody, but I came up with the reasons why it was a good idea. I compared the helicopter with the tiltrotor, and I think I got a pretty good grade.”

* * *

Spivey became infatuated a second time that summer. Her name was Janis Lee Glanzer. She was a year younger than he—to the day—and a sophomore at Texas Christian University. They met at a lakeside picnic for college singles organized by a Sunday school class at the First United Methodist Church, which Spivey had started attending partly as a way to meet people his age. There weren’t any at Bell. The church was just around the corner from a boardinghouse he’d moved into after a week or so at the YMCA. Things started clicking between Spivey and Jan almost as soon as he introduced himself at the picnic. Soon they were doubledating a lot with another couple, Spivey’s friend from First United, Howard Schenck (who pronounced his name “Skenk”), and his girlfriend. The two couples went to restaurants in Fort Worth’s touristy Stockyards area, they saw movies, they went dancing, and as often as Spivey and Schenck could talk the girls into it, they went to the lake.

Howard was a good mechanic. He had put a Corvette car engine into a 14-foot runabout boat he owned and he and Spivey both loved to water-ski behind it. Howard’s boat was so fast it was a little scary— it would beat you half to death as it bounced over the water—but they loved to take it out on Eagle Mountain Lake, a big body of water northwest of Fort Worth. One year, Spivey brought back from Georgia a primitive hang glider he had built out of bamboo poles, a piece of rayon cloth for a sail, a wooden, trapeze-style seat, and a handlebar to shift your center of gravity. He based it on a NASA design for space capsule recovery he’d read about. He and Schenck tied the glider to Howard’s boat with a ski rope and rode it all around Eagle Mountain Lake. The rider would get airborne by sitting on the seat and skiing behind the boat until the glider took off. Usually, whoever was flying just trailed along thirty or forty feet high behind the boat and came down for a gentle landing on his skis as the boat slowed, but one day Spivey had an idea. He had just finished a course at Georgia Tech that led him to believe he could really fly his glider, so he rigged it with a car seat belt buckle to release the ski rope. Howard gunned his boat down the lake and Spivey kicked off his skis as he got airborne. He let the glider soar far higher than usual—which he later thought was stupid—then released it from the boat. When he did, the glider nosed over and dove toward the water at a speed Spivey was sure would kill him when it hit. He desperately tried to shift his weight back to move the center of gravity and come out of the dive. He succeeded just in time, buzzing the boat at what must have been 55 or 60 miles an hour. Somehow he managed to land in the water, uninjured but scared to death. It was a stark reminder of something he was already learning at Bell: experimental aircraft can be dangerous.

* * *

Spivey and Jan Glanzer married on August 22, 1964, a couple of months after he graduated from Georgia Tech, at her parents’ church in Houston. They moved into an apartment in Atlanta near Emory University, where Jan had begun work on a master’s degree in Christian education. Spivey began work on a master’s in aerospace engineering at Georgia Tech a couple of weeks later. To pay the bills, he also took a night job at Lockheed’s aircraft plant in Marietta. He’d worked full-time there that past summer, doing data reduction on a project that was secret then but was later seen in the John Wayne movie The Green Berets, the James Bond movie Thunderball, and a couple of TV shows. It was called the “Fulton Pickup System.”

The Fulton Pickup System is a way for a fixed-wing plane to rescue a human being, such as a pilot downed behind enemy lines, without landing. It works this way: the plane doing the pickup drops the stranded pilot a kit containing a big balloon, a canister of helium, a flight suit with a special buckle on it, and 500 feet of nylon cord. The pilot dons the suit, attaches one end of the nylon cord to the special buckle and the other to the balloon, fills the balloon with helium, and lets it rise. The rescue aircraft, seeing the balloon, swoops down and snags the nylon cord with a sort of fork or set of “horns” attached to its nose. As the plane flies on, the pilot is whisked into the air, dangling from the cord, which the aircraft crew snares with a sturdy, J-shaped hook. The crew attaches the cord to a winch, which pulls the rescued pilot into the aircraft as it flies. Depending on the speed of the plane, the rescuee might pull as many as 10 G’s—ten times the force of gravity—as the horns jerk him into the air, sometimes swinging him up higher than the airplane’s tail before he settles into a steady position behind it. Someone who did it once told Spivey it was an “E Ticket ride,” definitely not for the fainthearted.

The CIA had used such a system a couple of times in the early 1960s with a plane that cruised at about 175 mph. Now Lockheed was trying it in various climates at various altitudes with a special operations version of its bigger, faster C-130 cargo plane. Spivey was part of a team that flew in a C-130 out to Yuma, Arizona, and then to Edwards Air Force Base in California to test the system in the desert. His job was to handle two life-sized dummies equipped with instrumentation including an oscillograph. He was to turn on the oscillograph about ten seconds before the C-130’s hook hit the nylon cord—then run. The C-130 had a cable from its nose to its wingtips to keep the nylon cord from getting tangled in its four propellers. Even so, one day the pilot missed the cord with his hook and it slid down the wing and got wrapped up in his number-three propeller. The dummy was jerked into the air, the cord broke, and the dummy plunged to earth. Spivey saw it happen. He later heard about another time the system failed. The Navy was testing the system at sea and picked up a volunteer from a raft. The winch hauled him up and he got his hands on the sides of a hatch in the belly of the plane, ready to pull himself in, but the winch kept turning. The cord snapped. The volunteer fell into the ocean. He was never seen again.

* * *

Spivey and Jan decided to move back to Fort Worth after just one semester in Atlanta. He was working all the time, earning next to nothing and doing poorly in grad school. She was homesick. Jan transferred to a master’s program at Texas Christian. Bell was happy to hire Spivey full-time as an aerodynamicist in engineering. He went back to work there in January 1965.

Business was booming at Bell. Since 1956, the year Larry Bell died of a heart attack, the company had been selling the Army its Huey helicopters, first as medevac aircraft, then as troop transports. In 1962, a board of officers and civilian experts had endorsed a plan for the Army to establish “air cavalry” units equipped with helicopters. A few months after Spivey went back to work at Bell, the 1st Battalion/7th Cavalry of the Army’s newly redesignated 1st Cavalry Division (Airmobile) used Hueys to launch the first large-scale helicopter-borne air assault in history into Vietnam’s Ia Drang Valley. Soon the Army was buying Hueys and an armed gunship version called the HueyCobra by the thousands. Bell was pumping them out the two big doors of its assembly plant like a Krispy Kreme store making doughnuts. Its test pilots could barely run ground tests on them and fly each one the required three hours before the Army sent in flocks of pilots—twenty-five at a time, some days—to fly the helicopters away. At its Vietnam-era peak, Bell was producing 150 Hueys a month for the Army and about fifty other kinds of helicopters as well. Aside from Da Nang, the massive U.S. military airfield in Vietnam, Bell’s was perhaps the busiest heliport in the world.

One of Spivey’s first assignments as an aerodynamicist—an engineer who analyzes forces imposed on an aircraft by the air, such as drag—was to work on the HueyCobra gunship. Within his first three years back at Bell, Spivey came up with a rotor tip design for the HueyCobra so good he was able to patent it. He swept the tip of the blade into a shape that retarded the onset of “compressibility,” an aerodynamic phenomenon that limits a helicopter’s speed. Compressibility also causes the loud “whump, whump, whump” noise characteristic of some helicopters, such as early models of the Huey. Spivey’s design was called the “Whisper Tip” because it reduced the rotor blade’s noise.

Spivey was soon regarded as a rotor expert at Bell, though his calculations didn’t always come out right, even on the Whisper Tip. Bart Kelley and others in management were keenly interested in equipping the HueyCobra with a quieter blade because the prototype was unbelievably loud—a bad characteristic for a combat aircraft. Early on, Spivey thought he had it figured out, so he had the shop fabricate a rotor based on his calculations and install it on the HueyCobra prototype. One day a test pilot took off in the machine and flew out toward the horizon. Pilots, engineers, and others gathered on the edge of the heliport in anticipation. Kelley even came out. Dorman Cannon, a longtime Bell test pilot, couldn’t help laughing when he remembered how Spivey stood out on the ramp with his bosses nearby, waiting for his moment of triumph. The machine flew south out of eyesight and earshot, but when it turned to come back, you could hear it before you could see it. It was even louder than the standard blade. Kelley turned on his heels and went back to his office without a word. For years afterward, even after Spivey succeeded in designing a true Whisper Tip blade, the test pilots called him “Whisper Dick.”

The test pilots liked to tease Spivey. He was always bugging them to test some new rotor design, which meant juggling their schedules. A lot of other people at Bell ribbed him a lot, too, because of the way he dressed. Spivey was the company flower child. Not that he was a hippie. He didn’t smoke dope or anything like that. In 1968 and ’72 he voted for Nixon. But as the Age of Aquarius dawned in the ’60s, Spivey awoke to it. He started showing up at work in plaid bell bottoms, blindingly loud sport coats, and wide ties in the godawfulest patterns you ever saw. (He didn’t let on that his mother was making some of the ties for him.) He drove a snazzy little red convertible Karmann Ghia, Volkswagen’s version of a sports car, until he totaled it in front of the plant one day. He was only in his twenties, but his naturally red hair was thinning, and what was left, he wore long. As the disco era began, Spivey got into that, too. He started showing up to work in white shoes and leisure suits. One of his favorites was rose pink—pinker than his skin. But most people at Bell liked Spivey, even if he was a bit of a free spirit. He always had a smile on his face and a kind word on his lips. He was easy to get along with.

* * *

One day in 1971, Spivey’s boss, Jack Buyers, called him into his office.

“Ted Hoffmann wants you to move over and work for him in marketing,” Buyers said. Hoffmann was one of Bell’s top military marketers. Spivey was startled. He was also intrigued. He didn’t know a lot about how Bell sold its helicopters, but he’d worked with its marketers as they’d tried to interest the Army in a new helicopter he’d helped engineer. The marketers would go talk to Army officials, then come back and give the engineers ideas about what might sell. Spivey also had spent time with some of Bell’s marketers at trade shows and the annual American Helicopter Society convention. He liked them. They seemed to have interesting jobs.

“What do you think I should do?” Spivey asked. Buyers told him the move might be good for his career. Management liked people to work in more than one department, to broaden their perspective. Marketing was being reorganized and needed somebody with the technical expertise to pursue research and development contracts. Spivey could work there a while, then move back to engineering with a better chance of getting a promotion in the future. “Marketing is strange, but you’ll learn an awful lot about the business of the company,” Buyers said.

The vice president for military marketing, Cliff Kalista, told Spivey he’d seen him deliver talks at American Helicopter Society conventions and liked his briefing style. Kalista also told him, only half jokingly, that he was especially impressed with how at conventions Spivey was “one of only two people who were still awake at one in the morning in the hospitality suite,” where alcohol flowed freely. Spivey knew what Kalista was saying: “You’re a party animal and therefore you fit into the Marketing Department.”

Spivey decided to do it.

Soon he moved from the somewhat spartan, tile-floored offices in Engineering, where desks were crammed together so tightly engineers had to stand to let each other by, into the carpeted offices of Marketing. The decor was nicer in Marketing because military officers and corporate executives—potential customers—often came to call.

Spivey’s new title was “Sales Engineer.” Like other defense contractors, Bell avoided the term salesman. The military and NASA didn’t like the idea they were being “sold” anything. Most companies even shied away from the term marketer, which to some people implied a greasy salesman telling lies. “NASA hates marketing guys; they like to deal with engineers,” Spivey observed. Eventually, like other defense contractors, Bell dropped the term marketer altogether. Marketers were given titles such as “Director, Business Development” or “Manager, Military Applications.”
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