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For three of the world’s best humans: Gill, Charlie, and Nicky


The Skunk Works is a concentration of a few good people solving problems far in advance—and at a fraction of the cost—of other groups…by applying the simplest, most straightforward methods possible to develop and produce new projects. All it really is is the application of common sense to some pretty tough problems.

—Kelly Johnson

Development of some of the country’s most spectacular projects—the atom bomb, the Sidewinder missile, the nuclear-powered submarine—all were accomplished by methods other than the conventional way of doing business outside the system.

—Kelly Johnson


Prologue

Out of the Shadows

On October 18, 1982, 60 Minutes correspondent Morley Safer introduced America to a burly man in a gray pin-striped suit, with rosy skin, a broad nose, and thinning white hair. Most of the tens of millions of people watching at home on their pleather couches had probably never heard of this man sitting in a chair on his sprawling California ranch, not far from where the president of the United States at that time, Ronald Reagan, also ranched. But this was one of the great engineering minds of the twentieth century—an innovator and machine builder on the level of Henry Ford.

And like Ford, this man hadn’t just overseen evolutionary leaps in technology. His ideas and work would prove to be just as influential on management philosophy, and the ways in which smart people thrive inside an organization, as they were on innovation in his chosen field of aviation.

The man’s name was Clarence Johnson, but pretty much everyone who knew him called him Kelly. “Kelly is a story about aviation and it’s about a legendary character whose name would have been as well known as Charles Lindbergh, Amelia Earhart, even the Wright brothers if the nature of his work had not made it necessary for him to live a life in the shadows,” is how Safer explained it, from a yellow chair in front of a large photo of the segment’s subject. “Kelly is Kelly Johnson, designer of airplanes. He rarely talks to reporters, so the public knows little about him,” Safer continued. “But for half a century he’s been celebrated in the private world of aviation design, and this is why. His life is a virtual summary of modern aviation. Forty different airplanes began life on Kelly Johnson’s drawing board.”

Most of them were born inside the legendary institution he created—the Lockheed Skunk Works. What began under a literal circus tent in a Burbank parking lot (inside which America’s first jet fighter was designed and built in a ridiculous 150 days) would grow into arguably the greatest innovation hub in aviation history: a thriving, rapidly iterating division that rewrote rules for design, for management, and for doing business; that trained many of the century’s most audacious aerospace engineers; and that created both the fastest plane ever flown and the stealth fighter, which upended modern-day air defenses but looked like a flying paperweight.

The projects Kelly Johnson led at the Skunk Works, over all those decades, were largely top secret—classified at the highest possible levels. And so his life was spent mostly in the shadows. He did very few interviews over his half-century career, and despite possessing enormous self-confidence and being a large presence (literally and figuratively) in every room he entered, Kelly did not seek out fame or notoriety. “I learned a long time ago that you can’t put your foot in your mouth if you keep your mouth shut,” he told Safer.

By the time Kelly Johnson showed up on 60 Minutes—easily the single most popular TV show in America at that time—he was seventy-two years old and in the final decade of a life that spanned nearly the entire history of airplanes. He’d fallen in love at his first glimpse of a plane flying over a rural Michigan airfield when he was a young boy, sketched his first plane design at twelve, and focused his life, singularly, around a very specific goal—of making beautiful machines to soar across the sky.

Over the course of a fourteen-minute segment, Safer ran through some of Johnson’s greatest accomplishments—from the P-38 Lightning, an iconoclastic design that bedeviled Axis fighter pilots in World War II, to the legendary SR-71 Blackbird, an even more iconoclastic design that is arguably the greatest plane ever built—and asked Kelly what the world might expect to see next.

And there, way back in 1982, the creator of the world’s first operational Mach 3 plane was already looking far past the horizon. He saw no need for a Mach 4 plane, because the future, Kelly said, was in unmanned aircraft. He envisioned technology disrupting his own industry in many new ways. There’d be little reason to fly around the world to Bahrain for a meeting when a person could just beam in via satellite “at the speed of light.” Decades before either thing was widely adopted, Kelly was telling America that drones and videoconferences would eventually become commonplace.

Kelly Johnson was technically retired from his job running Lockheed’s Skunk Works division by this point, Safer said, but he still consulted for his old shop, including on a new plane that was rumored to be in the works.

What was Kelly Johnson willing to say about this so-called stealth fighter, which was said to be invisible to radar?

It was a question Safer knew his subject wouldn’t answer. The kind of question Kelly had been not answering for a half century.

Kelly just stared back at his interlocutor and smirked. “If I can talk about it,” he said finally, “it’s obsolete.”


Part I



The Making of a Mastermind


1

The American Dream

The story Kelly Johnson liked to tell about how his father got from rural Sweden to upstate Michigan is not 100 percent verifiable, but it goes something like this: In November 1888, twenty-four-year-old Per Jonsson—as he was known in Sweden—made his way south to Copenhagen, Denmark, and boarded a ship, bound for New York City, alone. His wife, Christine Anderson, stayed back to wait until her husband was settled, a particular kind of devotion required during difficult times.

His father’s impetus to flee, Kelly would say, was not what you’d expect, given those facts. This wasn’t the typical immigrant tale—a desperately poor or persecuted European man seeking a better life for his family in the land of opportunity. No, Per Jonsson was escaping Sweden’s compulsory military service because he was a pacifist and didn’t want to carry a gun. So he decided to pack up his life and start over in a place that offered basically unfettered freedom. Including the freedom not to bear arms.

On December 10, 1888, or thereabouts, Per Jonsson landed in New York, and that’s probably where he—or, more likely, some immigration official—Americanized his name to Peter Johnson.

Peter had six hundred dollars, which was his life savings, and a dream of buying a ranch in the fertile promised land of Nebraska. But things went a little sideways for him in Chicago.

There, Peter fell for a scam, handing over a large chunk of his savings for a train ticket that he thought would take him to Nebraska, the land of plenty. Instead, Peter was put on a train heading north and ended up in the town of Marquette, on Michigan’s Upper Peninsula, where the sight of Lake Superior—vast as an ocean, as viewed from the shore—surely would have revealed the harsh truth to him. That he was definitely not in Nebraska.

Nonetheless, Peter rolled with the punches. He parked himself there, in frigid, snowy far northern Michigan—still remote country, even today—and took the best work he could find. He laid railroad ties until he’d taught himself a more valuable trade: bricklayer.

As soon as he was stable—and had the funds to cover it—Peter sent for his wife, and once she too arrived from Sweden, he and Christine moved fifteen miles inland to Ishpeming, a small town settled because of its rich iron ore surface deposits and also known as the birthplace of “organized skiing” in America, thanks to the many Norwegians who settled there.

In 1893, Peter and Christine had their first child, a girl named Ida, and kept going from there. The couple had nine children in total.

Kelly, born on February 27, 1910, was the seventh of those kids, and the third son, but no one called him Kelly yet. He was then, and for the early years of his life, Clarence Leonard Johnson.

Peter Johnson was a good mason, and a tireless one; he could lay more than two thousand bricks a day, and that work ethic was one of many qualities that Clarence picked up from his father. Christine, meanwhile, took care of the kids and hand-washed laundry for other families as time permitted. Theirs was not a life of plenty. Money was always short.

Clarence was self-conscious about this; being poor bothered him. He took back streets and alleys on his walk home from parades so that his friends wouldn’t see where he lived, and young Clarence vowed to return one day with a chip on his shoulder—to walk proudly down Ishpeming’s main streets as a man of real means.

The Johnsons pushed their children, and especially encouraged Clarence—who showed signs of being an intellectual standout from an early age—to take as much schooling as possible, education being the best way to escape poverty and make something in this vast and curious new country, where everyone seemed to have a hustle. Where you could show up looking for Nebraska and be sold train tickets to remote northern Michigan.

Anyway, the Johnsons didn’t have to force Clarence to study. He would rush out the door to Ridge Street School, hoping to be first in line to enter and learn. This enthusiasm for education got him picked on, mostly by a rich kid named Cecil, who liked to push Clarence out of line and make fun of his name.

Young Clarence got sick of the abuse, especially the way that Cecil called him “Clara” in front of the other kids. And one day, Clarence just snapped.

The next time Cecil called him Clara, Clarence stuck his leg behind Cecil’s—“kicked him behind the knee” is how he once described it—and then jumped on the bully. There was a loud crack, and Cecil’s leg broke.

Cecil’s parents were prominent folks, and they raised a fuss. They complained to school administrators and, despite the fact that he’d been bullied, Clarence was punished for fighting back with such overwhelming force. His teacher, Miss Hawes, smacked him so hard across the knuckles with a twelve-inch ruler that it snapped.

None of which deterred the boy. “I didn’t care,” Clarence later wrote. “I had accomplished my end.” As in, he shut the bully up. And the fact that Clarence didn’t cry when the teacher broke a ruler on his hand impressed his classmates even more. They told him that he needed a nickname—something stronger, and Irish (because he nearly always wore a green tie), to replace that awkward given name once and for all.

Someone suggested Kelly, from a song. Throughout his life, when Clarence Johnson told this story, he would say that the song was “Kelly with the Green Necktie,” but that’s wrong. The real title, it turns out, is “Has Anybody Here Seen Kelly?” an old English ditty that ended up in the 1910 Broadway musical The Jolly Bachelors.

Regardless, it stuck.

—

Kelly Johnson was an entrepreneurial kid and an adventurous one. Ishpeming was surrounded by wilderness, and he liked to build camps in the woods and sit on the bluffs outside town, watching iron ore trains travel to and from the mines. He did whatever work he could find, mostly odd jobs, and made thirty-one dollars one summer by picking fruit with his aunt at a nearby farm.

Kelly pocketed the cash, came home, and gave the entire sum to his mother. “She was so touched that I had not kept anything at all for myself,” he wrote decades later. “No contribution I have ever made since has made me feel happier; none has been more important to me.”

At ten, Kelly rode his horse, Mac, across town to his older brother Emil’s house to learn how to lathe. Two years later, in 1922, he was earning ten dollars a week producing laths and paying seven dollars of that to his parents for room and board.

“From then on,” he said, “I was self-supporting.”

With eight siblings, there was always a kid, if not a few of them, around to play with. Once—the precise year is lost to history—Kelly nearly lost sight in one eye when his little sister Helen accidentally shot him in the face with an arrow during a game of cowboys and Indians. The arrow barely missed his eye, but did some real damage. It took two weeks before Kelly’s sight was normal again.

It was always a safe bet that if Kelly wasn’t home, at school, or out camping, he was at the Carnegie Library—endowed by the steel mogul Andrew Carnegie, who owned Ishpeming’s mine—with his dog Putzie, who liked to follow him into the building and inevitably got thrown out.

On one of those trips, Kelly picked up and devoured Francis Collins’s The Boys’ Book of Model Aeroplanes, which was written in 1910, just six years after the Wright brothers took flight. He also devoured the Rover Boys and Tom Swift book series. He especially loved the Swift stories, about planes and submarines and airships—“anything to do with mechanics”—and read entire volumes in a single sitting, becoming “convinced,” he later said, “that I should be like Tom Swift.”

Peter Johnson encouraged his son’s curiosity. He built Kelly a workshop and let him use his tools, as long as he took care of them, which included making sure that every tool was back in its proper place. “If I dulled them or broke them, too bad, that was experience,” Kelly later wrote. The only thing that would get him in trouble was losing a tool.

Working with his hands, turning ideas into objects—this thrilled Kelly. By the time he was twelve, Kelly had chosen his future. He wanted to build airplanes, and from that moment forward he prepared for it. This influenced every aspect of his life, from schooling to hobbies. He sketched planes, built models, and sometimes leaped from fence posts with a makeshift glider on his back—inevitably crashing right back down to earth.

Kelly’s first design work was a book of collages and sketches titled Aviation. It contained mostly annotated clippings, but also his first-ever airplane design. He called it the Merlin 1 Battleplane—after the wizard Merlin from the King Arthur poems of Alfred, Lord Tennyson—and though it bore a strong resemblance to an existing plane (the Curtiss JN-4 Jenny), Kelly referred to this sketch throughout his life, right up to the very end, as his first original design.

That same year, Kelly gave his first public speech, too—at a Lions Club luncheon. Kelly was still so small that he had to stand on a chair to be seen. He talked until they told him to stop and must have made quite an impression on the assembled, because the following Saturday, April 28, 1923, the local paper devoted two columns to the talk by this “bright little lad” who’d become “greatly interested in the navigation of the air.”

It sounds, from the paper’s report, as if Kelly did what kid scholars tend to do: He regurgitated the history of aviation that he had absorbed during his daylong stints at the library. Kelly told wild stories of early experiments in flight, such as the tale of a Frenchman who was the first human to go aloft in a balloon, in 1783.

The Frenchman, young Kelly told his audience, traveled about a mile and caused quite a stir when the balloon landed in a field. “The peasants who saw it, being ignorant of the experiment and naturally superstitious,” wrote the reporter, “attacked it with scythes, pitchforks and other keen-edged and pointed agricultural implements that were at hand, believing it to be some monster with evil intent.” (Kelly was nearly right: it was actually two Frenchmen, the Montgolfier brothers, who stood on a wooden platform attached to the bottom of a large silk-and-paper balloon, and they had traveled about five and a half miles. The terrified peasants part seems to be true, too, and it’s rumored the pilots served them champagne, to ease nerves and keep the peasants from goring them to death with pitchforks.)

Kelly talked enthusiastically about all the progress in aviation’s short history and predicted that the greatest strides were still to come, most likely in the United States. “The speaker thought that the US would finally outclass all other countries in the air because of its inventive genius and energy,” the reporter wrote. “He predicted immense planes of several hundred feet spread, capable of carrying immense loads at great speeds…. Master Johnson’s talk was heartily applauded.”

This young boy, people thought, reflected very well on Ishpeming’s schools.

—

When Kelly was thirteen, the Johnson family moved three hundred miles south, from the remote Upper Peninsula to the relatively urban environs of Flint, a thriving automotive town where there was better-paying work to be had.

Kelly attended Flint Central High, did lathing for money, and made model airplanes in his free time. At sixteen, he won second prize, and twenty-five dollars, in a Kiwanis Club model airplane contest for an updated, 3D version of his original sketch, now called the Merlin One.

He also went aloft himself for the first time—paying five dollars for an abbreviated ride in a four-passenger biplane. The plane took off and flew 700 feet before its engine cut out, forcing the pilot to make an emergency landing. Even so, Kelly was thrilled, summing the experience up like this: “It was fun! It was noisy, it was drafty, it was great!”

By the time he graduated from high school, Kelly had saved six hundred dollars. But he was temporarily burned out on education and planned to use that money to travel the world for six months. Until his French teacher, Miss Davis, talked him out of it. “What you should do instead,” she said, “is enroll at Flint Junior College and keep building that big brain of yours.”

Kelly took her advice and thought of a new use for those savings. He would learn to fly. It’s what the industry’s fathers—men like the Wright brothers, Glenn Curtiss, and Glenn Martin—had done. But Jim Bishop, who ran the local flight school, refused to take Kelly’s money for lessons.

“You don’t want to start off on your career by giving me three hundred dollars to learn to fly,” Bishop told him. “You have good grades, you will go a lot farther if you go on to the university. I won’t take your money.”

In 1929—on the eve of the stock market crash that would spin his country into the Great Depression—Kelly enrolled at Flint Junior College, with a focus on physics and math. He tutored other students in calculus and averaged ten to twelve dollars a weekend as a lather. That summer, he took a job at the local Buick factory, “swinging fenders on the production line or working on motor repair and block test.” He also set out to read and understand the writings of Albert Einstein.

“Only twelve people in the whole world were supposed to be able to do so,” he later wrote. “I wanted to be the thirteenth!”

Kelly developed his first ulcer in Flint, too. Ulcers, and gastro problems, would bedevil him for his entire life. Much later, doctors would periodically force him to take vacations, simply to allow his stress levels to drop, and this tendency to overwork was likely the trigger in Flint, too.

—

Kelly Johnson wasn’t just smart. He was also a bear of a man, powerful and athletic. He excelled in all the sports he tried, especially football, and after starring at Flint Junior College, Kelly was offered a scholarship to play for a major college in the South whose name remains a mystery.

Wherever it was, Kelly went there during the summer break after he finished at Flint, to practice and get to know the team and school. He planned to enroll in aeronautical engineering classes, to embark upon the technical education that would underpin his career while playing a sport for fun. Then the football coach handed him a class schedule.

Your studies, the coach told him, will be in physical education. Because football comes first.

That was all Kelly needed to hear. He packed up his Ford Model T and headed north, to attend school in his home state, at the University of Michigan, which had also offered him a football scholarship.

Just one problem: Cars weren’t allowed on campus. So Kelly set out to drive the Model T back to Flint. Along the way, a large Pontiac clipped his car’s front hubcap while passing on a gravel road, causing Kelly to veer out of the way and into a ditch. He wasn’t seriously injured, just a cut forehead. But that gash got infected, which made it impossible for Kelly to attend football tryouts.

This was painful but fortuitous. Fate, as it sometimes does, intervened. Without football, Kelly could turn his full attention to his studies. He would later say, in fact, that crashing into a ditch and cutting his forehead “was the best thing that ever happened to me.”

Kelly thrived in Michigan’s famous aeronautical engineering program—Michigan and MIT being the country’s top two schools in the still-nascent field of aircraft design. Michigan had several star professors, including the program’s founder, a Polish émigré and amateur philosopher named Felix Pawlowski, who had previously worked with the renowned inventors Igor Sikorsky (on the world’s first four-engine plane) and Gustave Eiffel, designer of the Eiffel Tower.

Pawlowski had built the wind tunnel at Michigan and Kelly worked with him on the design of a Union Pacific train, a project to help clean smoke from the air over Chicago, and on a novel concept for generating energy using a wind machine. One of Pawlowski’s most unconventional lessons was delivered to Kelly at a bank vault, where the professor kept a set of creepy wax “spirit” hands from a séance that were, as Kelly later wrote in his slim autobiography, “entwined in a manner that could not be explained.”

The point of this field trip to a bank vault containing only some creepy wax hands? This esteemed scientist was teaching his star student a valuable lesson: “Don’t automatically write anything off,” Pawlowski told him. Or, in other words: Consider all possibilities, and keep an open mind.

Kelly also worked for another famous professor, Edward A. Stalker, in the university’s wind tunnel, a paying job that allowed him to quit his less glamorous gig, washing dishes at a fraternity house. There Kelly saw opportunity. He asked Stalker if he could rent the wind tunnel when it wasn’t in use and then, along with his close friend and fellow engineering student Don Palmer, began to take on freelance projects.

One of their first clients was Studebaker, a car company that was interested in streamlining its Pierce Silver Arrow sedan. Kelly and Don studied the car for aerodynamic weak points and calculated that the “big ugly headlamps…were eating up 16 percent of the power the engine developed at 65 miles-per-hour.” To fix this, the students suggested that the lamps be “shaped into the fenders.”

Despite being a work in progress, Kelly did not lack confidence in his own abilities. He had great respect for his professors but was not afraid to push back—or, as he later put it, “not so deferential that I would not argue back if I disagreed.” For instance, when Pawlowski gave him a B on the results he calculated for wind tunnel tests on a “little biplane,” Kelly simply refused to accept that subpar grade.

He argued that his numbers were correct, and it worked. Pawlowski changed his grade to an A. “He kept an open mind, as he advised,” Kelly wrote.

Kelly’s professors taught engineering from all angles. Despite being an aeronautical student, he was put in charge of a team of mechanical engineers and asked to study the energy balance of the university’s steam power plant. He learned to apply scientific methods to the machining of metals from Professor O. W. Boston, an expert in the field and, according to Kelly, the first person to “imbed thermocouples on a lathe or milling machine to measure tool temperatures.” And the Timoshenko brothers, from Russia, taught him about structure and vibration, which would later prove critical in designing airplane wings and tails.

Kelly devoured it all. He finished three years of study in two years, impressing his professors and, according to him, earning extra cash by beating them at poker. Kelly also tutored students in calculus—for, he later claimed, a shocking $7.50 per hour.

The one downside of obsessive schooling: Kelly had little if any social life—a total of two dates over four years, some card games, and sports, as time allowed, especially tennis. He often played Willis Hawkins, another top engineering student, who became a good friend (and, later, a close co-worker).

According to Hawkins, Kelly played tennis the same way he attacked problems—unconventionally (or, as Hawkins put it, “different from the rest of the world”). His serve, in particular, was confounding. Kelly served backhand and, Hawkins later said, “If you have ever tried to receive one of those, you’ll find that it is very difficult.” So difficult for Hawkins that he just gave up. He decided to be Kelly’s doubles partner instead.

These were the days of Prohibition, but students are students, and they made up for the lack of retail alcohol by making their own. Kelly didn’t approve, or drink, because he’d heard the “stories of my hard-drinking Swedish ancestry.”

Also: Stress, and poor diet, exacerbated the ulcers he’d first gotten in high school. At Michigan, the problem was incessant and Kelly self-treated by trying to keep his stomach filled. His go-to meal was cheap and unhealthy: two doughnuts and a glass of milk, which cost him twenty cents. One semester, he ate 647 doughnuts, which we know because he kept track. This helped the ulcers but inflated his belly.

Another of Kelly’s future engineers, Carl Haddon, had been an electrical engineering major at Michigan State when Charles Lindbergh flew across the Atlantic in 1927. He decided to shift his focus to airplanes and transferred to Michigan.

Haddon was a year ahead of Kelly, but the younger student was already casting a long shadow. The two first met in an engine design class. Kelly was, Haddon later recalled, already “recognized as a genius.” That term’s project was to design an airplane engine. “Most of us just copied engines that were already on the market or that we found a blue print of,” but not Kelly. He designed his from scratch, while working covertly. According to Haddon, “through a little square on a piece of paper that he covered his drafting board with because he didn’t want any of us to see. He was secretive even then.”

—

The job market was a mess when Kelly Johnson graduated. It was 1932, and America was in the throes of the Great Depression. But Kelly tried to be proactive. He and Don Palmer drove to the East Coast in a Chevrolet they borrowed from a professor and cruised around, knocking on doors at aircraft manufacturers like Sikorsky, Martin, and Curtiss in the hopes that one of them might be hiring.

A bold effort, but not a productive one. The two engineers got no job offers, so Kelly adjusted his plans. Rather than fumble around looking for work in a terrible market, he’d learn to fly, by enlisting in the Army Air Corps. That plan lasted as long as the physical exam. Poor vision in Kelly’s left eye—lingering damage from when his sister accidentally shot him in the face with the arrow—disqualified him from flying.

This, Kelly would later admit, was some of the best luck of his life, on par with the car crash that caused him to skip playing football.

Instead, Kelly and Don set off again in the borrowed Chevrolet, this time heading west. The two young men were broke. They survived on cheap homemade sandwiches and camped out in fields, in schoolyards, and alongside streams. To lower their gasoline costs, they modified the professor’s car—drilling a small hole in the intake manifold so that they could insert a valve and open it on demand while cruising, which allowed more air to enter and increased fuel economy by three to four miles per gallon.

Their destination, ultimately, was Burbank, home base of a new and promising aviation company known as the Lockheed Corporation.


2

The Rise of Lockheed

Allan Loughead was fourteen on December 17, 1903, when news of what the Wright brothers had just done on a sand dune in North Carolina reached him in California’s Bay Area. The idea that humans had harnessed flight blew Loughead’s mind and dictated the course of his life. This magical thing—flying!—was what he needed to do.

Nearly seven years later, in 1910, Allan finally got airborne himself, in a motorized box kite. And just two years after that, the company that would become Lockheed was born when Allan and his brother Malcolm built a V-8-powered two-wing seaplane on a ramp along San Francisco Bay.

The brothers called their plane, which had seats for a pilot and two passengers, the Loughead Seaplane Model G. And on June 15, 1913, Allan disregarded “the jeers of the skeptics” who’d gathered to watch the Lougheads try—and likely fail—to fly what was then the largest seaplane ever built. Allan hopped into the cockpit, taxied out into San Francisco Bay on the plane’s giant pontoons, and took off.

Next, the Lougheads took their flying machine on the road, charging five dollars a head to take people aloft. They raised three thousand dollars and used that as seed capital to found the Loughead Aircraft Manufacturing Company in a Santa Barbara garage. The brothers began work on a new design—a twin-engine flying boat that could carry ten people—with design assistance from a brilliant teenager named Jack Northrop.

Northrop—who would grow up to become a legend in aviation himself—did the design’s three-view and detail drawings, as well as the stress analysis, which was then practically an unknown art for airplanes.

The Lougheads’ new craft had twin booms, a triple tail, and a 150-horsepower engine. They called it the F-1.

The future seemed bright. In 1918, the U.S. government put in an order for fifty scout seaplanes for the war in Europe, but peace was reached before a single one was built. So the Lougheads pivoted back to tourism; they took clients on flights over the ocean—ten dollars for twelve miles, or twenty dollars for thirty miles. The brothers’ planes were an attraction. In 1919, they flew King Albert and Queen Elizabeth of Belgium during a visit.

Meanwhile, in the shop, Jack Northrop and the company engineers pushed innovation. Their two-cylinder light sport plane, the S-1, had folding wings and air brakes, which were inspired by…seagulls. Engineers plopped some dead fish on a beach and observed how gulls slowed down during dives, in preparation for landing. So, credit seagulls for airplane flaps.

The S-1 was a bust, unfortunately. There just wasn’t a market for it. And with the company struggling, Malcolm left to start a different outfit to manufacture another of his inventions, in a different nascent industry—making hydraulic brakes for cars.

But Allan kept at it, and by 1926 he was tired of people butchering his last name. He rebranded his company as the Lockheed Aircraft Corporation and moved to a new shop in Hollywood. A year later, he unveiled a remarkable new design—a high-wing monoplane with a 41-foot span and a five-cylinder engine. He called it the Lockheed Vega.

And on July 4, 1927, Edward Bellande—an accomplished barnstormer, crop duster, and test pilot—flew the Vega for the first time, over an oceanside farm that is now the Los Angeles International Airport. “Boy, she’s a dandy,” he cooed upon landing.

Airplanes were no longer some novelty; they were now a cultural phenomenon. Charles Lindbergh crossed the Atlantic. Admiral Byrd had his sights set on flying to the South Pole. And pineapple mogul James D. Dole put up twenty-five thousand dollars for the first person to reach Honolulu by plane from the continental United States. (Second place would get ten thousand dollars.)

A total of fourteen planes were chosen for the field, out of thirty-three entries, but just eight made it to the starting line in Oakland. Several crashed en route to the race, including a triplane whose crew included Hoot Gibson, star of cowboy movies, which missed the runway when approaching the field and plunged into the ocean. Hoot—and the rest of crew—survived but had to swim back to shore in the frigid bay waters.

On August 16, thousands of fans standing atop buildings and crowded onto boats in the harbor watched as the first entry—a blue-and-yellow monoplane named the Oklahoma—took off and crashed. The second plane also took off and crashed. So did the third. The fourth plane, Golden Eagle, was a Lockheed Vega owned by the son of newspaperman William Randolph Hearst. Jack Frost (yes, his real name) was at the controls, and he, fortunately, did not crash on takeoff. He left the field, flew over the horizon, and, unfortunately, vanished. The Golden Eagle didn’t reach Hawaii and was never seen again.

The winner of this cursed race? Colonel Arthur Goebel, a World War I fighter ace turned Hollywood stunt flyer who arrived in Honolulu in his Travel Air monoplane 27 hours, 17 minutes, and 33 seconds after leaving Oakland. Goebel loved flying, had a big personality, and was one of aviation’s greatest evangelists. “I am an aviation preacher,” he declared, “and I am going to broadcast the possibilities of the air to everyone I meet.”

In August 1928, Goebel was back in the news, this time in a Lockheed Vega 5 monoplane named the Yankee Doodle, as he set a cross-country speed record, flying west to east across America from Mines Field in Los Angeles to Curtiss Field, on Long Island, in 18 hours, 51 minutes.

Goebel’s feat was an excellent advertisement for Lockheed planes, and Allan’s business boomed in the wake of the publicity. Soon he needed more space, so he moved again, to Burbank, in the San Fernando Valley—specifically, to the corner of Empire Avenue and Victory Place, where Lockheed would establish its base and build airplanes for more than fifty years.

Lockheed went public in 1928, and in 1929, the Detroit Aircraft Corporation (DAC) assumed control in a hostile takeover. Numerous players were vying to build the Ford Motors of the air, including DAC, which almost immediately ran into trouble in the form of the Wall Street crash and the ensuing Great Depression.

By 1931, Lockheed was the only part of DAC still functioning. On October 27, 1931, it was placed into receivership. And four months later, in February 1932, the receiver shut it down.

—

That May, an ad was placed in the Los Angeles Times advertising that Lockheed’s assets were up for sale in a bankruptcy, valued at $130,000. Interested buyers were to submit sealed bids that would be opened by a U.S. District Court judge on June 6. Highest bidder wins.

A man named Robert Gross, co-founder of the Viking Flying Boat Company, showed up with a design for a plane with a metal fuselage, as well as a kind of miracle—a consortium of investors willing to invest a large sum in a new and speculative industry, even in the midst of the Great Depression.

Gross adored planes, and he found partners by appealing to emotion, by seeking out other people who, like him, loved the idea of flight: Walter T. Varney, whose Varney Speed Lines airline flew Lockheed planes; Carl B. Squier, a World War I pilot and a Lockheed plant manager for Detroit Aircraft; the investor Randolph C. Walker; Walker’s cousin, the ex–Army pilot Cyril Chappellet; and Lloyd Stearman, an airplane designer who had previously worked with Gross and Varney at another aircraft manufacturer, Stearman-Varney, Inc.

So on June 21, 1932, the Lockheed Aircraft Corporation was reborn, from the ashes of Allan Loughead’s original company and on the site of its original Burbank plant—inside a factory that was originally built to manufacture pottery. According to a 1939 story in Time magazine, the grass around the factory was overgrown “and the factory had one employee—a watchman who had started working” for the Loughead brothers “and saw no reason to quit because he was not paid.”

Lloyd Stearman was named president and CEO, with Carl B. Squier as vice president, Gross as treasurer, and Cyril Chappellet as secretary.

Balance sheets in those early days were not encouraging. The company survived mostly on spare parts and service. The first month, Lockheed reported just $1,622.94 in sales, including two checks from a loyal customer by the name of Amelia Earhart. One was for $150, the other for $6.

Money was so tight at times that there wasn’t enough in the treasury to buy a single “calculating machine” for the engineering department, which also explains why chairs were also at a premium, and some workers sat instead on wooden boxes acquired from the local grocery store.

Everyone multitasked. One of quality-control specialist Harvey Christen’s jobs, for instance, was to make lumberyard runs in a Model T truck so light that a load of lumber would cause the front end to come off the ground. To compensate, Christen brought the heaviest worker he could find to ride shotgun and provide a counterweight for the truck’s nose.

Robert Gross’s company inherited a few key employees who would play a huge role in the company’s development, including Christen and lead test pilot—the only test pilot—Marshall Headle, who helped ensure quality production on the line by reminding the assembly crew of what they were building: an airplane that he himself would be flying.

Lockheed’s main plane at the time was the Vega, with a fuselage made from Sitka spruce, and Headle took each new Vega off the line for a check flight to make sure it was flight-worthy.

Prior to doing this, however, he’d stroll through the assembly hangar and choose one lucky worker at random—a fitter, welder, or woodworker—and tap him on the shoulder.

You, Headle would tell the man, have been selected to fly with me. Put on a parachute and let’s go.

This almost always terrified the craftsman or line worker, but he couldn’t exactly tell the test pilot that he was too scared to fly in the plane he’d helped build.

“You can be sure,” Christen later said, “that an aircraft worker would be mighty careful in his craft after an incident like that.”

The factory mascot was a bulldog named Contact, who slept wherever he felt like and was almost impossible to move once he’d fallen asleep. If Contact was in your space, an electrician told the company’s internal newspaper, The Lockheed Star, in 1932, “business was conducted elsewhere.”

The drooly dog was also a good luck charm. Flight line mechanics referred to Contact as the boss and would insist that he be on hand for the first flight of every plane. Contact was also a free-range animal, welcome to wander across Victory Boulevard to the local sandwich shop, where the owners would feed him whatever was on hand and put it on his tab, paid by Lockheed.

—

Lockheed’s design department was led by a young engineer named Hall Hibbard, who was born in 1903, the same year the Wright brothers launched themselves off a dune in North Carolina and proved that human flight was possible. Hibbard said that he knew he would fly, and be around planes, from the first time he saw one flying overhead himself as the son of a Presbyterian minister who’d moved his family to the Philippines to spread the word.

He ended up at MIT—Michigan’s rival for aeronautical engineering supremacy—and was hired after graduation by the Stearman Aircraft Corporation for a job in Wichita, which was then calling itself the “air capital of the world.” Hibbard’s job was to do stress analysis on Stearman’s biplane, built of stick and wire, with fabric for wings.

When Lloyd Stearman joined Bob Gross to start the Stearman-Varney Company, in Oakland, he brought his young engineer along, and Hibbard was immediately put to work on a twin-engine plane with a metal fuselage that would become one of the most important airplanes in Lockheed’s early history: the Model 10 Electra.

Hibbard, then, was part of the core team that took over Lockheed, when Gross shut down Stearman-Varney in Oakland and moved the gang to Los Angeles. “We bundled up everything we had and came to Burbank,” Hibbard later said, to pick up right where they’d left off.

—

This was the Lockheed that Kelly Johnson and Don Palmer found in the summer of 1932, in an old brick factory along Victory Avenue in Burbank, which was then mostly farmland in the foothills of the San Gabriel Mountains. It was a scrappy start-up with a small staff, and the company’s production manager, Richard von Hake, told the two young men that it wasn’t quite time to hire any new engineers.

This was only temporary, he told them. There would be a need, soon enough, for fresh blood. In the meantime, von Hake advised, Kelly and Don should go back to Michigan, further their technical educations, and come back in a year.

“I think we’ll have something for you,” he told them.

Kelly took that advice to heart. He went back to Ann Arbor and picked up right where he’d left off, compiling A’s, tackling ambitious jobs, and occasionally ruffling feathers. He pursued a master’s with a focus on supercharging engines—“to get high power at high altitude”—and boundary layer control.

He and Palmer also picked up some more design work for Studebaker. This time, they tackled a streamlined version of the Pierce-Arrow called the Silver Arrow, which was eventually put into production. They also modified five semi-stock Studebakers for the 1933 Indianapolis 500 field. All five qualified for the race, at speeds ranging from 110 to 116 miles per hour, and had dramatically better fuel economy than the other cars in the field. The Silver Arrows’ efficiency jumped from 7 to 11.6 miles per gallon at 113 mph, which meant fewer pit stops for the racers.

But the bigger job, the one that arguably changed the course of Kelly’s life—or at least steepened the trajectory of his rise—came from none other than Lockheed.

—

Robert Gross had a bold vision for the company he’d rescued. He was also in fairly desperate straits, trying to build an airplane company during the Great Depression. On March 3, 1932, Robert wrote to his brother and business partner, Courtlandt, that the situation was dire: “[I have] a few cents over five dollars in my pocket and we have a twenty dollar piece in the vault.” And yet Robert was still seeing a half-full glass. “Strangely enough, our business here is looking up,” he wrote. Depression be damned, customers were still buying Lockheed planes.

What Gross really needed was a hit, something new and innovative to pry open doors that were currently closed to him. He needed a plane so good that the airlines wouldn’t be able to ignore it. And that plane—with two engines and a metal fuselage—was coming.

He called it the Electra.

The idea came to Gross in the fall of 1932 as he sat in the Union Air Terminal at Burbank Airport, dunking a doughnut in his coffee and watching passengers board their planes. Some went to a Lockheed Orion, powered by a single engine, while others climbed aboard a twin-engine Boeing.

Gross asked himself: Which of those planes would he rather fly, if given a choice? The answer was obvious. The one with two engines, because that was just safer.

Lockheed was already experimenting with a two-engine design, along with a new single-engine plane, and when Gross returned to his office, he told Hall Hibbard—who had just replaced Lloyd Stearman as chief engineer—to drop the latter project and focus entirely on the twin-engine concept.

The Electra was, in almost every way, Gross’s baby. The bossman was at Hibbard’s side as he did the initial sketches at a drawing board in the little farmhouse that housed the engineering office, telling his engineer where the lines ought to go. (Hibbard claimed to not mind the wingman. Gross just had “a wonderful intuitive sense,” he later said.) Or at least that’s what Gross was doing when he wasn’t running around L.A. selling Lockheed shares to pay for the company’s overhead.

The company’s coffers were constantly at risk of running empty. In March 1933, Robert wrote to Courtlandt that the company had “roughly $28,000 in cash,” plus “another $6,000 due on Doolittle’s plane”—as in legendary aviator Jimmy Doolittle—which would be paid upon delivery in a few weeks. “This of course is no sum with which to build a business in the face of panic, but we are a lot better off than we might be.”

Gross worried that he might require a fifty-thousand-dollar loan to build the all-important Electra. More troubling, the Electra had problems. The plane, on which the company’s future depended, was unstable under certain conditions. The design, without changes, just wouldn’t be safe to fly.

So Gross and Lockheed president Lloyd Stearman called the best person they could think of for the job: Professor Stalker at the University of Michigan. Stalker, in turn, asked his trusted assistant, Kelly Johnson, to help.

Wind tunnel testing of scale models was not the norm in airplane design at this point. Other manufacturers didn’t use it at all. But it was important to Hall Hibbard, who’d been trained on model testing at MIT. And critical here, if they were going to solve the Electra’s stability issues.

Stalker and Stearman ran some wind tests and signed a report stating that the plane was okay as is. It wasn’t that they failed to notice the plane’s bad stability curve; it was that nearly all airplanes on the market had this same issue.

Kelly Johnson, the graduate assistant, wasn’t so sure. He had been studying stability—specifically, elevator effectiveness for pitch control—as part of his graduate studies. He had, as luck would have it, studied the Electra while doing that work. Kelly imagined bad things happening to this airplane. He worried about instability on both axes. But he was just a student assistant.

He wasn’t in a place to disagree. Yet.

—

In May 1933, Kelly Johnson finished his master’s and used some savings to buy a used Chevrolet sedan. Then he and Don Palmer set off for California—and Lockheed—for the second time. As promised, Kelly got a job, as an eighty-three-dollars-per-month tool designer, and was placed under the wing of Hall Hibbard. Palmer landed at the Vultee Aircraft Company, in nearby Glendale.

Lockheed’s engineering department had just five people at this point, and Hibbard, its thirty-year-old leader, was a phenom himself. The company was in search of new ideas, which often came from young hires who weren’t yet colored by tradition. Kelly Johnson fit right in.

“He looked so young, I was almost afraid he couldn’t read or write,” Hibbard later said. But he liked that Kelly was also an athlete, perfect for the company’s after-hours sporting events.

Kelly’s job was technically tool designer, but that didn’t even begin to cover the actuals of his day-to-day. Lockheed was a scrappy place that worked only because its hires were Swiss Army knives. “In those days, you couldn’t specialize,” Kelly later said. “You had to learn everything…. It was the best thing that ever happened to me.” Kelly designed tools, sure, but also worked on aerodynamics, flight testing, stress and weight analysis, and wind tunnel testing.

The company’s focus at that point was entirely on the Electra, and pre-sales of the new plane continued to drive growth. By November, the company had 308 men, and a prototype Electra “in a three-quarter state of completion,” according to Gross.

Gross predicted a first flight as soon as December.

Kelly, remember, had doubted that the Electra was safe to fly back when Professor Stalker had run the first set of wind tunnel tests. And one of the first things Kelly did upon arriving in Burbank was to tell his bosses as much.

“When I announced that the new airplane, the first designed by the reorganized company and the one on which its hopes for the future were based, was not a good design, actually was unstable, Chappellet and Hibbard were somewhat shaken,” Kelly later recounted. “It’s not the conventional way for a young engineer to begin employment.”

Unconventional, but a sign of things to come.

Specifically, Kelly noted, the Electra had a “kink in the stability curve that won’t quit—it’s going to pitch up and have real troubles.” The plane, in his opinion, was unstable in all directions.

Hibbard was taken aback by the young man’s gall. But something in his new engineer’s tone convinced him to heed the warning. He told Kelly to go back to Michigan and work out a solution. Kelly drove east again, with a wooden wind tunnel model of the Electra prototype in his backseat. And using Stalker’s Principles of Flight textbook as one of his guides, he went to work.

Day after day, Kelly ran tests on the model, making various modifications to stabilize the plane. Finally, on the seventy-second test, he had a breakthrough. Kelly added “controllable plates on the horizontal tail” to increase stability, removed the wing fillets, and then decided that the Electra needed twin tails because a single rudder wasn’t enough to control the plane if one engine were to fail.

That design solution—twin tails—would become Lockheed’s signature.

—

Shortly after Kelly’s twin-tail design was tested and proven, Hall Hibbard fired off a letter to his protégé, written late one night on a factory typewriter. “You may be sure that there was a big celebration around these parts when we got your wires telling about the new find and how simple the solution really was,” Hibbard wrote. “It is apparently a rather important discovery and I think it is a fine thing that I would never have guessed at…and it is very surprising to find out how much good is actually done by these tip sections.”

Kelly returned to Burbank a company hero and was immediately promoted to engineer, just the sixth in Hibbard’s department, then housed in a rickety shack with a leaky roof.

By the time he was twenty-five, Kelly had spent as much time in the wind tunnel as anyone at Lockheed—probably as much as anyone in the industry. He also insisted on participating in the flight tests, as engineer. Doing this helped him to intimately, intuitively understand the way that air flows over the wings, around the fuselage, through the engine, and out the exhaust. This internal airflow, he liked to say, is “just as exciting and important as the flow over the outside.”

Hall Hibbard would famously say that Kelly Johnson could “literally see air,” and this is what he meant. The young engineer could foresee many problems just by looking at a design, before testing, and spotting potential issues.

Kelly also considered it his duty to truly stand behind his work. He believed that those who design planes, who choose their shapes and materials, should absolutely fly in them. “I figured I needed to have the hell scared out of me once a year in order to keep a proper balance and viewpoint on designing new aircraft,” he later wrote.

From the outset, Kelly flew alongside the company’s test pilots. He did that on the Electra and also on experimental versions of the many planes he modified for star aviators like Wiley Post, Laura Ingalls, Amelia Earhart, and Sir Charles Kingsford Smith. He was on the first flights of the Model 12, 14, Lodestar, Hudson, XC-35, and the Constellation. “If a plane held anybody besides the pilot, you could bet that the man would be Kelly,” one test pilot said.

—

On February 23, 1934, test pilot Eddie Allen was ready to take the Model 10 Electra on its first-ever flight. He did that one solo, but Kelly Johnson was riding shotgun on every subsequent flight in the test program. He was there, in the right seat, for dive tests, stall tests, and spin tests.

During one particularly hairy test, Kelly asked Allen to push the plane to its maximum dive speed, around 320 mph, to make sure it was free of flutter and control problems. The plane had been stuffed with lead bars to simulate the weight of a full passenger load, and Allen had it flying at about 12,000 feet over Burbank when—at Kelly’s orders—he initiated a “steep, screaming, power-on dive,” which is about as terrifying a maneuver as you might imagine: full throttle with the nose pointed at the ground.

Halfway to the ground, at around 6,000 feet, Kelly heard a horrendous bang and looked over to see Allen scrambling to clear debris from his face as he yanked back on the stick to pull out of the high-speed dive. The windshield had blown in, and scraps of insulation covered Allen’s face. He landed safely and Kelly immediately redesigned the windshield.

When the Civil Aeronautics Authority (a precursor of today’s FAA) finally gave the Electra its airworthiness certificate after a successful test at Mines Field (now Los Angeles International Airport), Kelly and Hall Hibbard drove home in the latter’s bright red Buick LaSalle cabriolet smoking cigars, and test pilot Marshall Headle flew the plane back to Burbank with a CAA inspector onboard.

Hibbard and Kelly got to Burbank just in time to see Headle’s landing, and it did not go as planned. As the pilot descended toward the field, his left-side landing gear got stuck. There was no radio communication with the plane at that time, so the ground personnel began frantically waving at Headle, who apparently got the message, because he aborted the landing, climbed, and circled around.

Disaster averted, temporarily. But they still needed to get the message to Headle, who was only aware that he had a problem. He would have had no way to know what the problem was or what to do about it.

Inside the factory, all hands scrambled for a solution as Jimmy Doolittle—a factory regular—suggested a Hail Mary of sorts. Doolittle volunteered to take off and fly past Headle with a message written on his plane. Hall Hibbard told some workers to scrawl the words “Try landing at United—good luck” on the side of Doolittle’s plane’s black fuselage, United being the name of a nearby airport with a much longer runway, as well as firefighters on standby.

Headle did just that and was fine.

But the failure of the plane’s retractable landing gear was poorly timed, right after certification and just before it was scheduled for delivery to Northwest Airlines. The company was still young and far less stable than the competitors. Lockheed’s future—its survival—essentially depended on winning this contract.

Engineers scrambled to fix and redesign the mechanism that retracted the gear, but the setback was huge. Gross had no choice but to lay off nearly everyone, and even those who stayed weren’t paid for several weeks while Kelly and the engineering staff worked without pay to fix the problem and save the company.

Failure at this point just wasn’t an option. Lockheed didn’t have the war chest to survive disaster. So the company’s future, again, was in doubt.

Gross’s boldness, and his team’s comfort with risk, saved the company.

By July, Lockheed delivered the first Electra to Northwest Airlines, for fifty thousand dollars. To celebrate, Lockheed threw a party at Neil’s Drugstore and, as Robert Gross played piano, Kelly had the first drink of his life, a Snug Harbor bourbon. It tasted, he later said, “more like dregs from the bay.”

Within a year, Lockheed had introduced a second, smaller version of the plane, known as the Model 12 Electra. This six-passenger plane cost $40,000 and was also a hit. Sales of the two planes took off, and Lockheed turned a net loss of $190,891.39 in 1934 into a net profit of $217,986.37 in 1935. That September, the Polish airline LOT purchased four Electra 10s, making Lockheed’s first international sale.

The Lockheed Aircraft Corporation was really flying.
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You Gotta Start Somewhere

In those fast and loose early days of Lockheed, everyone multitasked. Hall Hibbard counted nuts and bolts and measured tubing. Test pilot Marshall Headle worked in the employment office and hired with an eye on which newbies would also be valuable to the company’s baseball team, which played heated practice games during the lunch hour, and for which Kelly Johnson excelled, as a utility man who played every position—but especially left field—and hit for average and power. Legend has it, he struck out only one time.

Employees rented rooms nearby, almost without fail. The newest hires tended to live, at first, in a boardinghouse and just walked to work, which was helpful for late nights and for saving money on transportation.

The confident, precocious Kelly Johnson flourished at this small, nimble operation, where everyone contributed to design. His natural inclination was to drive extremely hard to get a job done, to push himself and others to solve problems at all costs. Kelly was friendly until someone disappointed him, which didn’t always go over well in the shop. Hall Hibbard helped his protégé temper this trait, without squelching the fire. He taught Kelly that brute force had a place but didn’t always work. And as useful as sticks can be, it was also important to know when to use a carrot—to learn to persuade people, and lead them to the outcome you desire.

Kelly even found himself a personal life, finally, in the form of a “tall, good-looking young woman”—his own words—from Wisconsin named Althea Young, who worked as assistant treasurer in the corporate office, which occupied a two-story brick, ranch-style house. The company’s telephone operator, one of the three other women who worked at the company, got Kelly thinking about Althea, who had apparently referred to the brash, broad-shouldered engineer as a “snippy young kid.”

Kelly took this as a challenge and asked Althea out.

“Vera told me you were a brain,” Young apparently said, and accepted. They went for a steak dinner and split the dollar-fifty bill.

The romance bloomed from there. Lockheed’s star engineer and the assistant treasurer would rent horses and ride into the canyons above Burbank once or twice a week, and also golfed together. Kelly even got his new girlfriend onto a test flight of the new Electra, which wasn’t technically allowed. So he snuck Althea onboard the prototype, which had no passenger seats, so she sat on bare metal, at least pretended to enjoy herself, and made it back to base in one piece.

Althea was smart, athletic, and independent. She often beat Kelly at golf and insisted on going Dutch at dinner until he was promoted and making more money. Only then did she let him start picking up the checks.

Althea was up to the challenge of dating a man whose personality—even in his twenties—occupied most of the space in a room. She was comfortable with him, confident enough to quell his ego, and up for a good time, as evidenced by Robert Gross’s memory of the first time he met the couple in person, at a Lockheed picnic—shortly after they’d begun dating and around the time Kelly was impressing his bosses by fixing the Electra.

The young couple came “tearing down the road in a stripped-down Ford and bounced right into the middle of the picnic grounds in a cloud of dust, a swirl of hard-boiled eggs and sandwiches, and a barrage of bathing suits.”

Kelly and Althea were fully and madly in love but didn’t rush things, which wasn’t exactly a typical pattern in the 1930s. The two dated for four years before marrying, finally, in 1937, in a church on Wilshire Boulevard, even though neither attended services regularly.

They honeymooned at Yosemite National Park and settled into a “fine old” rental house in the foothills above Burbank, which at that time was the edge of a wilderness.

Althea quit her job and became a housewife, never an easy thing with a husband like Kelly, whose first love was always going to be his career. Weekends, though, were for leisure, and every Sunday Kelly and Althea rode horses at a local stable.

When that place went under, they bought their favorite horses, put them at a boarding stable, and rode as much as possible in the canyons of Malibu. “Althea shared my love for the outdoors,” Kelly wrote. She also shared his dream—to have a ranch of their own.

—

There was never a dull day at Lockheed in that era. Even before Robert Gross and his partners bought Lockheed out of bankruptcy and remade it into one of this nascent industry’s most innovative companies, this was a brand beloved by flyers. Nearly every famous aviator flew a wooden Lockheed plane, and the company’s modest Burbank headquarters was a kind of home base for the era’s great, often eccentric flyers.

Perhaps the most colorful of them all was Roscoe Turner, a dapper World War I pilot who became a barnstormer, stunt pilot, and chaser of records. On chilly days, Turner would show up to the factory in Burbank wearing a bowler hat and full-length fur coat over his tailored suit and jodhpurs, but his most whimsical flourish, by a long shot, was Gilmore, the adopted lion that flew as his copilot.

Turner got Gilmore as a cub, and the young lion became a regular in the Lockheed hangar where Turner kept his plane. When Gilmore grew too big to roam free—when such freedom became a safety risk to humans in his vicinity—Turner walked Gilmore around on a chain, but when he annoyed the mechanics or threatened to eat the company mascot, Gilmore would be banished to a cage in the engineering building.

Still, the lion sometimes escaped. Kelly was eating lunch with Roscoe one day when Gilmore strolled through the room, causing both men to scramble for the rafters. On another occasion, Althea got the scare of her life when the pet lion wandered into the main office and chased her up the stairs.

Such quirks came with the territory. Pilots were daredevils and rogues—often rich men and war veterans who lived for the thrills. But Kelly absolutely loved these characters, who shared his obsession with flight and adored the challenge of building their dream machines. He worked personally on planes for all the star aviators, often in his spare time, above and beyond his regular duties as engineer on corporate projects.

Charles Lindbergh pretty much lived in the Burbank plant while Lockheed built his custom Sirius, running down parts and even doing errands for his mechanic. He was, Kelly thought, an “absolutely dandy pilot,” talented enough to be a test pilot.

One of the first famous flyers to befriend Kelly, not long after his arrival in Burbank, was Wiley Post, the test pilot turned adventurer who’d flown around the world in 1931 and then again in 1933—both times in a Lockheed Vega nicknamed the Winnie Mae.

Kelly marveled at Post’s flying skill, especially considering his physical limitations. Post lost an eye in his earlier years as an Oklahoma oil field roustabout and, with it, his depth perception. But Post turned tragedy into triumph. He used the eighteen hundred dollars in insurance money he got from that injury to buy his first plane, covered the lost eye with a patch, and took to the air, depth perception be damned.

This was a peculiar niche in the burgeoning field of aviation. These eccentric adventurers were thinking far in advance of the current trends. They had big dreams, and often the money—or at least the panache—to bet on miracles. It was, in that way, the perfect environment for Kelly Johnson.

Wiley Post had a very specific project in mind. His goal was to reach the stratosphere, where the thinner air would provide less resistance and enable him to reach higher speeds. Post wanted to fly to 40,000 feet or higher and cross America at 400 mph. This may as well have been supersonic; it was nearly that ambitious.

To achieve this audacious goal, Post needed to optimize his plane for high-altitude flight; specifically, he wanted a custom skid installed on the belly of his plane so that he could eject his landing gear after takeoff to reduce weight, while leaving himself something to land on, since taking off is only half the problem, and you can’t just land on a fuselage. He also commissioned a supercharger, to push air into the engine, and a pressure suit he developed with the B. F. Goodrich tire company that, to Kelly, “looked like a deep sea diver’s outfit.”

Kelly worked with an engineer named Jimmy Gerschler to make the landing gear that detached after takeoff, as well as the skid.

And the wildly experimental Winnie Mae, with its supercharger, detachable gear, and personalized pressurization system, worked. On September 4, 1934, Wiley Post reached 40,000 feet over Chicago, and pushed even higher from there. On a subsequent flight, Post reached 50,000 feet and discovered the jet stream in the process.

But setting height records wasn’t Wiley’s goal. Speed was what he was really after. Remember that Kelly was a veteran user of the still relatively new wind tunnels; he’d modified race cars to increase speed and win the Indy 500 as a side project. And he streamlined the Winnie Mae to optimize speed, too. But no matter how many tweaks and tricks Kelly tried, the top speed he could achieve in models of Wiley’s plane was 260 mph. And yet Wiley wanted more, so Kelly kept at it.

Most days after work, he and Wiley would reconvene at Neil’s Drugstore, where Kelly would sip on a sherry as Wiley drank beer and urged Kelly to keep looking for ways to add speed, no matter what the math said.

Wiley was determined to be the first person to exceed 400 mph in flight. And he made a bet with Kelly, who had serious doubts that this was possible. This bet was extremely reasonable. No one here was gambling beyond his means. If the new plane could reach 400 mph, Kelly would have to buy Wiley a book on gardening. But if Kelly was right, Wiley owed him a twenty-one-inch slide rule.

The Winnie Mae never did get there; in fact, it never got past 340 mph. But Wiley never paid the bet, either, and Kelly was still griping about it decades later.

Wiley also commissioned a second experimental plane, this one a combination of two wrecks. He took a Lockheed Orion, which had a plywood fuselage, and added wings from a Lockheed Sirius, a giant engine, and the biggest propeller he could fit. Finally, Post asked for floats so he could land on water.

The plan was for him and his friend Will Rogers—one of the most beloved actors in Hollywood—to fly around Alaska and northern Canada hunting and visiting wilderness areas. Rogers named Post’s new plane the Aurora Borealis in honor of the atmospheric phenomenon they hoped to see, but the engineers called it “Wiley’s Bastard” or “Wiley’s Orphan,” which tells you all you need to know about their confidence in its Frankenstein design.

Kelly warned Wiley in advance that the giant engine and propeller made the plane’s nose dangerously heavy. He worried that it lacked the elevator power to get off the ground, but Wiley figured out how to wrestle his awkward experimental plane into the air and got it CAA certified.

And the experimental setup worked, for a while. Wiley and Rogers took off from Seattle on August 7, 1935, and headed north. On August 15, the two adventurers bid farewell to a group of onlookers in Anchorage and stopped later that day at an Eskimo seal hunters’ camp three hundred miles south of the Arctic Circle, to deal with engine problems.

Wiley popped the hood and worked on the engine and then hopped back into the cockpit, alongside his pal Rogers. They taxied across the lagoon, took off, and then the engine failed again, causing the plane to crash into the water at 8:18 p.m.—which we know because that’s when the watch found on Post’s wrist had frozen. Both men perished.

—

Then there was Amelia Earhart, a kind, gentle woman, according to Kelly, who “paid attention to what people told her” and flew, he would often say, as well as any of her male rivals. Earhart had also fallen in love with aviation at her first sight of a plane, in her case at the Iowa State Fair when she was ten, and she, too, took her first flight with a barnstormer.

She moved to California after World War I specifically so that she could learn to fly—pawning a fur coat and jewelry to pay for lessons—and flew her first solo flight after just ten hours of instruction.

Earhart became famous as the first woman to cross the Atlantic Ocean by air on June 17, 1928, but that was as a passenger. This bothered her, so Earhart poured everything she had into becoming an accomplished pilot in her own right. She founded the Ninety-Nines, a group of female aviators, set an altitude record in a Pitcairn autogyro, and then, on May 20, 1932, cemented her place in history after flying her bright red Lockheed Vega (modified by Kelly Johnson) across the Atlantic, enduring fog, wind, ice, a leaky reserve tank, a spot fire from a bad weld on her exhaust pipe, and a broken altimeter and tachometer.

She’d hoped to reach Paris but settled for Ireland.

More record flights followed. Earhart flew from Los Angeles to Newark in 1932, Honolulu to Oakland in 1935, and Mexico City to Newark in 1935.

Then she settled on the boldest mission of all—flying around the world.

Women were a rarity on the Burbank lot, at least outside the secretarial pool, but Earhart made an impression on the men around the factory, where even those large male egos respected this bold woman’s talent and guts. She was “serious, silent as a shipmaster, blond and tousled-headed, with something of Lindbergh in her face,” according to engineer Harvey Christen, who, like Kelly, was a big fan. “No flyer has exerted a better or stronger influence in the promotion of interest in flying.”

When Earhart began preparations for her around-the-world attempt in 1937, she chose a Model 10 Electra and worked closely with Kelly to maximize the range. Again and again, Kelly rode as a passenger as Earhart took off from Burbank to test her plane with a variety of weights, balance conditions, and engine settings.

In preparation for her record attempt, Kelly put together a detailed memo for Earhart that read like a pilot’s manual, complete with meticulously calculated estimates for fuel load and range, as well as tips for saving fuel, such as when to deploy flaps during takeoff and when it was ill advised.

Amelia Earhart departed the United States, from Miami, on June 2, 1937, heading east, and got as far as the central Pacific Ocean a month later when she, and her plane, simply vanished.

Kelly was shaken by the news. This was a personal friend—someone he cared about as well as the kind of pilot he rooted for. And the fact that there was no explanation for her disappearance haunted him, as it did people around the world.

So Kelly set about trying to solve the mystery of what happened. He did some calculations and found that the plane was far off course when it crashed into the ocean well north of Howland Island, an uninhabited hunk of coral just north of the equator and quite far from any human populations.

Earhart’s infamous end, Kelly believed, was not her fault. There are many theories about Earhart’s demise—entire books have been written about it—but to Kelly, it was clear: The plane simply ran out of fuel while in flight, because Earhart was off course and lost, due to her “incapacitated” navigator, Fred Noonan, a celebrated navigator who had worked for Pan Am and charted many air routes over the Pacific.

“The preponderance of evidence both at the time of her crash and at the present indicates that Amelia was lost without the help of a competent navigator at the time of the flight,” Kelly told one inquirer who wrote to him in 1982. He was less diplomatic during the 60 Minutes interview, in 1980, when Morley Safer asked what he thought about Earhart’s disappearance. Kelly’s answer: Fred Noonan was “either sick or drunk.”

—

Anyone who worked at Lockheed in those days would have seen a lot of one other very famous face: Howard Hughes, the film tycoon and aviation mogul who had founded his own company, Hughes Aircraft, in 1932, when he was just twenty-seven years old.

Hughes, who would go on to be one of the most famous and eccentric businessmen of the century, was a good customer for Lockheed, and a loyal one. As such, he got special treatment—or, at least, he operated in such peculiar ways that Hall Hibbard and Kelly Johnson learned to work around him. “Some of us had to devise ways and means to be with this guy,” Hibbard said, and often the unenviable task of babysitting the mogul fell to him.

Hughes preferred to work at night, which meant that Hibbard would often need to work late, too. Many a night, Hibbard would meet Hughes in Burbank at 10:00 or 11:00 p.m. and work with him until 4:00 a.m., at which point Hibbard would run home, shower and eat, then race back to Lockheed so that he’d be at his desk by 8:00 a.m. to work his regular hours. Hughes, of course, went home and slept.

The strangest favor Hughes ever asked of Hibbard was when he petitioned Culver City to allow him to extend a runway at his own nearby factory to accommodate bigger, faster planes. Doing so would mean permanently blocking three or four city streets. So Hughes needed Hibbard, an engineer, to explain to the local government why this bold ask was necessary.

Hughes instructed Hibbard to meet him on a corner in Hollywood and showed up, according to Hibbard’s recollection, in a “terrible old Chevrolet.”

Hibbard sized up the beater of a car and said that they should take his Buick to the meeting instead. Hughes’s clothing was even worse. He was in no way dressed to testify at an important meeting—wearing an open-collared shirt, partly unbuttoned, and some pants that may as well have been plucked off the rack at a thrift shop.

Fortunately, Hibbard had an extra suit in the trunk that he’d been planning to take to the cleaners, so he told Hughes to change into it and stopped en route to pick up a one-dollar tie that he paid for, because Hughes—a multimillionaire—rarely carried cash.

Permission to extend the runway was granted, and Hibbard never saw his suit again.

Around the factory, Hughes was a loud presence, and engineers never knew what to expect when he was on the premises. A young engineer named Jack Duffendack met the eccentric mogul for the first time when Hibbard asked him to go to the runway and check out a Lodestar that had been modified for an unnamed client. This plane had, Hibbard told him, “a fancy fuel system” and he wanted Duffendack to “check it good,” because this client was important, and picky.

Duffendack was on board giving the plane a thorough inspection when Hughes climbed in. He overheard Duffendack telling the chief mechanic that he was worried about a fuel trap in the system. The mechanic said that to fix this was a “hard change,” but Hughes told the mechanic to go ahead and do it. In the meantime, Hughes said, he was taking “Duffy” to lunch. The two got in Hughes’s Ford sedan, drove to a nearby hamburger joint for burgers and milk, and ate lunch in the car.

—

Howard Hughes wasn’t just an extremely rich and sometimes annoying client. He founded his own company, Hughes Aircraft, in a section of a hangar he rented from Lockheed. But his greatest impact on Kelly, and the company, was to spur Lockheed’s first major commercial project, in the form of the Constellation—a passenger plane project that truly transformed the company.

The Constellation began as a request from Hughes, who approached Robert Gross in 1938 with a very specific need. Hughes had become the majority shareholder of Transcontinental & Western Airlines (later just TWA) and, along with TWA president Jack Frye, wanted to commission an aircraft that would shake up the industry. Specifically, Hughes and Frye wanted a plane that could fly coast to coast without stopping—at 300 miles an hour while carrying twenty sleeping passengers, thanks to a pressurized cabin, for a total payload of six thousand pounds.

This was a big ask and a giant undertaking for a company that was still on relatively unsteady legs. But giant undertakings were exactly what Hall Hibbard and his star pupil, Kelly Johnson, wanted to tackle. And they weren’t starting from scratch.

It was clear by 1938 that aviation was on the verge of a boom. The future was in larger planes that could carry more people, and Lockheed—like its primary competitors, Douglas and Boeing—had begun to explore a concept that had four engines instead of two. Lockheed called its version the Model 44, or Excalibur.

So, there was an existing design concept, and model, for a pressurized four-engine plane, but Hughes’s request was a step beyond this. Hibbard, with Kelly, went to work.

They took their initial ideas to the mogul’s house in the Hancock Park section of L.A. and urged Hughes to think even bigger: to imagine a plane that could pull aviation out of its niche as a fringe pursuit—one that “would carry more people farther and faster than ever before, and economically enough to broaden the acceptance of flying as an alternative to train, ship and automobile.”

In other words, to completely democratize the air.

The biggest difference that Kelly and Hibbard recommended was to increase the passenger load from twenty to one hundred, which Lockheed could do by putting those people in seats instead of beds. Doing this made far more sense if TWA wanted to make money on these flights. What’s more, a design like the one they had in mind could fly across the ocean, thus creating an entirely new travel niche—transatlantic commercial flights. Lockheed planned to use a new engine that was already in development for the B-29 bomber—the largest air-cooled engine in the world—as its power source.

Lockheed’s proposal was fine with Hughes. He was primarily looking to give TWA a competitive advantage, a plane offering service that no other airline could match, and this one fit the bill. But he asked Kelly and Hibbard for discretion. He wanted to keep development of this plane secret. Hughes treated the project “with all the subterfuge that secret weapons require,” according to a company history of the plane, and insisted that Lockheed could not sell the plane to any other commercial airlines until it had delivered thirty-five of them to him.

The Constellation project completely transformed Lockheed, at least in terms of image. “Up to that time we were sort of ‘small-time guys,’ but when we got to the Constellation”—aka the Connie—“we had to be ‘big time guys,’ ” Hall Hibbard said.

—

The engineering group was still small when the Constellation concept spun up, and every project went through Hibbard, but Kelly was his right hand. He was, Hibbard later said, a “powerhouse on this airplane.” It’s impossible on a plane as big as the Constellation to declare any one person the designer, but when Hibbard was later asked who was most responsible for the Connie’s creation, he was unequivocal in response: “The answer is Kelly Johnson.”

Lockheed’s wunderkind engineer did the early sketches, conducted the wind tunnel tests, and oversaw all development up through flight-testing the plane that put Lockheed in the position to create and win all the radical work that was to follow. Kelly, Hibbard said, “could spot trouble” better than any person he’d ever met. Whenever a problem occurred, he just had an intuitive ability to identify the cause almost instantly.

Lockheed’s design had numerous industry firsts. Most notably, the Constellation was the first plane with hydraulically assisted power controls (roughly, the equivalent of power steering in cars). This was an idea that Kelly had been kicking around for a while, especially as he envisioned a future with much larger planes that flew farther and carried more passengers. But Robert Gross, who signed off on budgets, had been skeptical; this seemed like added complexity. The customers weren’t demanding power controls.

This chafed Kelly. Customers don’t drive innovation, and they probably aren’t going to ask for something that doesn’t exist yet. He was struggling to convince his boss when, one day, he saw a chance to make his point in the company parking lot.

Kelly spotted Gross walking to his car, a late-model Chevrolet that he knew had power steering. You don’t need power steering to drive this nice car, he told Gross, but it sure makes it a hell of a lot easier. And, according to Kelly, that’s all it took. “I never heard another word of dissent about power steering in aircraft.”

The Constellation was fast (350 mph) and had a cabin pressurized to fly at 20,000 feet, which allowed it to get above 90 percent of bad weather. The Connie was so big, and required so much aerodynamic testing, that Hibbard and Kelly had to use six different wind tunnels. There was so much development work on this plane, in fact, that Kelly finally had one of his wishes granted; Gross approved the construction of an on-site research facility, right next to his wind tunnel, large enough to house a full-size mock-up.

—

Then, on December 7, 1941, Japan attacked Pearl Harbor. Overnight, Lockheed shifted its operations—including the Connie project—to preparations for war.

When the Air Force heard about a pressurized plane with power controls and a top speed of 350 miles per hour—faster than many fighters of that era—it took notice. Such a craft was perfect for carrying troops and supplies to Europe. So in 1942, “the Connie was drafted,” as Kelly later put it.

On October 5, 1942, Lockheed filed a patent for the plane, with Clarence L. Johnson and Hall L. Hibbard as co-inventors. Either for alphabetical or seniority reasons, Hibbard was listed first.

The Air Force took over production of the plane from Lockheed and began work on a modified version of the Constellation with olive-green paint that it called the C-69.

After two days of delays caused by unusually high winds, the Connie took off from Burbank for its maiden test flight on January 9, 1943, with a test pilot named Eddie Allen at the helm. Allen was borrowed from Boeing, a competitor, because of his experience on large planes and because he was, in Hibbard’s estimation, the best test pilot in America at the time. Lockheed’s own Milo Burcham flew as Allen’s co-pilot and Kelly, as he liked to do, was onboard, too, as the flight-test engineer.

The flight itself was just a short hop, from Burbank to Muroc Dry Lake, on the other side of the San Gabriel Mountains, and took just fifty minutes, but it was such a success that Eddie Allen signed off on the spot and returned to Seattle.

The sight of this giant plane—Lockheed’s biggest, boldest gamble yet—soaring into the sky brought both Hibbard and Gross to tears. “It was the only time I ever saw Bob Gross cry,” Hibbard recalled. “But of course it was from joy.”

Joy that his enormous gamble on a giant plane—commissioned at a time when Lockheed’s financial health was far from certain—actually paid off, transforming his company overnight. Or at least, over the course of a year. Lockheed’s production tripled from 1941 to 1942, and C-69s for the war effort were primary drivers of that business.

—

After the war, the Air Force had no need for all these giant troop carriers, so TWA—and Howard Hughes—bought back all the C-69s it could, converted them for civilian passengers, and put the Constellation into commercial service in February 1946.

In preparation for the plane’s introduction, Hughes had a clever idea for a publicity stunt. He wanted to fly a Constellation across the country himself and set a new transcontinental record in the process.

Hughes was an accomplished pilot, and a bold one, unafraid to take risks. “He scared me,” Kelly later said. “I didn’t like his sense of judgement in certain instances,” like when Kelly forced Hughes to undergo some flight training on the Connie before he could make his record attempt.

Lockheed had a rule: Anyone who wanted to fly a new plane had to first be checked out by the company’s test pilots. In this case, the job fell to Milo Burcham.

Burcham took Hughes up, along with a few other people, including TWA’s Jack Frye (who planned to accompany Hughes on his cross-country mission) and Kelly Johnson. The plane was barely in the air, just a few thousand feet over the foothills behind the plant, when Hughes made an unusual demand. He wanted Burcham to put the plane into a stall, which is not at all like stalling a car, where the engine cuts out. Basically, a stall in a plane means that some action by the pilot—nearly always a mistake—causes the plane to lose lift and fall from the sky.

This wasn’t technically the proper or safe altitude for such a test, but Burcham knew the Constellation was up to it, so he said okay. He eased the plane into a gentle stall, then quickly and easily recovered.

Hughes scoffed. “That’s no way to stall!” he barked, and asked for the controls. Burcham acceded, and with Kelly standing in the cockpit between the two men, Hughes yanked back as hard as he could on the control, to induce a stall.

“That’s one of the few times I’ve seen zero air speed on an airplane in the air,” Kelly later said, because that’s where they were. Dead but aloft over the mountains. The plane dropped from sheer inertia, and Kelly, who wasn’t belted in, was thrown up against the ceiling of the fuselage.

“Up flaps!” he screamed. “Up flaps!”

Burcham grabbed the controls, pulled the flaps up, pushed the nose down, and stabilized the plane, with 2,000 feet of altitude to spare. The group then flew on to Palmdale, where they were to perform a series of takeoff and landing tests.

Burcham demonstrated a few times, then handed the controls to Hughes, who had difficulty handling the engine torque during takeoff. Each takeoff was slightly hairier than the last, with Hughes letting the plane pull into a tighter angle, coming closer and closer to crashing into the airport tower.

Finally, Kelly ducked into the back of the plane and asked Jack Frye what the hell he should do. Frye basically shrugged.

So Kelly marched back into the cockpit and ordered Burcham to take over.

“Milo,” he said, “take this home.”

Hughes was not happy. He looked at Kelly as though he had stabbed him in the back and said nothing for the rest of the flight. He just sat in a jump seat, livid with rage.

This was what the party eagerly awaiting the return of Hughes’s maiden flight in Lockheed’s critically important new commercial plane saw when the Connie landed back in Burbank: an extremely valuable customer who was extremely pissed off because he’d been disallowed from putting his new plane through a series of dangerous maneuvers that made that plane’s designer and his chief test pilot uncomfortable.

When word got back to Robert Gross, he was furious, too—with Kelly. Hughes was the company’s most important buyer, and he’d been embarrassed.

Kelly didn’t care one bit. He simply went home and poured himself a whiskey and soda to celebrate having survived the day.

Hughes got over it and agreed to come back for a series of orientation flights that would help him get control of the plane. Kelly offered his test pilots bonus pay for this job and handed his role as flight-test engineer over to Rudy Thoren, for his sake, and Hughes’s. The two men never flew together again, he says. “It was mutually agreeable.”

The second time out, Hughes listened to instructions and worked hard. He was determined to get it right. By Kelly’s own estimation, Hughes made nearly seventy takeoffs and landings in the Lockheed Constellation over a single weekend.

And then he was ready.

On April 17, 1944, Howard Hughes—with Jack Frye onboard, and Rudy Thoren riding shotgun—flew the Model 049 from Burbank to Washington, D.C., in 6 hours, 57 minutes, 51 seconds, setting a new speed record for transcontinental flight.

As Hughes approached Washington’s National Airport—which sits right on the Potomac, across from the city—the tower told him to slow his approach and wait for instructions to land when a space opened. That wouldn’t do. Hughes was out to set a record. So he just flew right on in and landed, scaring Thoren so much that he refused to make the return flight west if Hughes was flying.

Robert Gross—the Hughes whisperer—had to fly to Washington to broker a peace between the two men so that Thoren would actually make the return flight.

That same Connie made history again not long after, when it was returned to the Air Force and taken to Wright Field, outside Dayton, Ohio, and put in the hands of seventy-two-year-old Orville Wright. Then the man who made history’s first powered flight flew for the last time in his life on a Lockheed Constellation.

Over time, the idea that Howard Hughes was the architect of the Constellation percolated through the rumor mill. It was, to some, a secret truth of this famous plane, and Kelly shot it down numerous times later in his life, including in a 1963 letter that clarified the record. Hughes “did not even have a representative in the Lockheed factory,” Kelly wrote. “So I would say Mr. Hughes’s main contribution to the Constellation program was in buying some.”

Hall Hibbard was a little more generous. According to Hibbard, Hughes “helped us a great deal in the design,” especially on the cockpit and landing gear. He “looked at our drawings of the landing gear” and “made some very creditable statements which actually changed our landing gear design for the better.”

The difference in opinions probably had a lot to do with where the two men sat. Kelly was a young engineer, only beginning to build his reputation. So he probably cared most about credit. Hibbard was an executive, worried more about business, and especially about keeping a wealthy customer happy.

And Hughes meant a lot to Lockheed. The infamous mogul also imposed his will upon the place. The size of his fortune, and his mercurial personality, meant that Hughes enjoyed his own set of rules around Lockheed. He kept a small fleet of five planes, mostly Constellations, parked around the field in Burbank and he liked to come and visit those planes, even when he wasn’t flying them. Though he often did that, too. He’d just stroll out to the runway, fire up the engines, and take off.

He assigned college students to guard those planes from, well, no one really knew what they were guarding against. The students maintained a twenty-four-hour watch, working in four- or five-hour shifts in the backseat of cars that had been fitted with portable desks so that they could work on their studies. According to engineer Jack Duffendack, Hughes “put 40 students through school that way.” At a minimum, then, this particular manifestation of Hughes’s legendary paranoia did result in a pretty helpful charity.

Whether or not Hughes deserved a little credit or a lot for the Connie’s design, there’s no question that he was the driving force in the creation of a plane that was more revolution that evolution.

Compared with its closest competitor at the time, the Connie was 25 percent more powerful and 24 percent faster, with 24 percent more range and 14 percent more payload capacity—and yet carried passengers at 23 percent lower cost. It advanced technology while helping to democratize an industry, making air travel achievable for tourists. There’s no question it pushed aviation into a new era.

When Kelly sat down with Hibbard to write a detailed history of the Constellation, he pointed out that the Connie was a great leap forward precisely because they had aimed so high. Designs that endure—the ones that define companies—are those that require the biggest risks. Incremental leaps might win in the short term, but both Kelly and Hibbard strongly believed that you had to look far ahead and take giant leaps to endure. “Failure through timidity” is how Kelly phrased it.

Because no matter how advanced or triumphant a certain plane may be, the truth, Hibbard said, is that “it is necessary to start the design of its successor long before the sale of the first design has shown a profit.”
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Lockheed Goes to War

Here’s how little regard the U.S. government had for airplanes as a national defense priority in the first few decades of the twentieth century. In 1928, the U.S. Army asked President Calvin Coolidge for twenty-five thousand dollars to buy a squadron of fighter planes. The president’s reply: Why can’t we just buy one plane and have all the pilots share it?

Coolidge just wasn’t exactly a fan of aviation—in fact, he was the last U.S. president to never fly in an airplane. Nonetheless, Coolidge did make a substantial contribution to the industry by signing the 1926 Civil Aeronautics Act, which established federal oversight of airplanes. He subsequently created the Army Air Corps—precursor to the Air Force—and named an assistant secretary for aviation in the War Department.

From that moment on, America would fight wars in three ways—on land, at sea, and in the air.

Robert Gross had long coveted this new, potentially enormous business sector, but well into the 1930s, he struggled to crack it. That wasn’t for lack of trying. And in the meantime, he set his sights on a foreign military that had more of an appetite for warplanes—the U.K. Air Ministry.

Throughout 1936, Robert and his brother Courtlandt, who worked on the East Coast, maintained a dialogue with British attachés about the possibility of selling planes to the United Kingdom. With a war looming, the British military recognized that it would very likely have to buy American planes.

On September 1, 1939, Adolf Hitler’s tanks rolled over the border into Poland, and World War II began. Things escalated quickly, in Europe and Asia, and as global peace unraveled, the U.S. government tried to stay out of the fray. Congress passed the Neutrality Act in 1939, to stake its official position as not interested in fighting, despite the fact that the American public was strongly in support of Allied forces.

That year, 1939, the U.S. aircraft industry totaled $225 million in sales. The next May, President Franklin D. Roosevelt recognized the inevitable—that the United States would be drawn into the war—and called for the urgent manufacture of fifty thousand planes.

How unprepared were America’s air forces for war prior to that point? General George C. Marshall later testified that the “few partially equipped squadrons” in the United States “could hardly have survived a single day of modern aerial combat.”

America wasn’t officially in the war, but it wasn’t totally out, either. Because of the Lend-Lease program, U.S. companies were making and shipping equipment and ammunition to England. One such project was the Hudson bomber.

A year earlier, at the start of 1938, Hall Hibbard had fallen ill and was out of work for more than a month. Gross noticed, in his absence, that the engineering department lacked organization and was far too reliant on Hibbard, especially with such dramatic growth on the horizon. So Gross made some changes. Among them was the promotion of Kelly Johnson, at just twenty-eight, to chief research engineer.

And it was around this time that England went hunting for a solution to a problem that had plagued its forces in World War I: German U-boat attacks on its ships. The British needed a plane to patrol its coasts and hunt submarines, to help secure supply lines.

A British contingent traveled to America in search of a company that could build them this sub-hunting bomber, and there was no plan—at first, anyway—to visit this scrappy upstart, Lockheed. Until someone changed their mind.

A salesman named Otto Graf caught wind that the British delegation was planning to visit Douglas, based nearby, and recognized the opportunity. Graf studied articles and obtained as much information as he could about the contingent, then went to the train station, recognized the Brits from photos, and introduced himself upon their arrival.

Graf told the group that his company, Lockheed, wished to present a design, too, and invited them to come to Burbank. A few days later, the Englishmen did just that.

Kelly and Hall Hibbard were ready to make their case. They saw a perfect solution for the problem in Lockheed’s Model 14 Super Electra. The plane was fast, approximately the right size, and versatile enough to carry all sorts of gear. So they hurriedly built a full-scale wooden mock-up of an anti-submarine version.

That mock-up was just a guess at the Brits’ requirements. And it wasn’t exactly right. The British had more specific needs and offered Lockheed a do-over. The visitors assumed that this total redesign would take a week, if not longer.

This was a Friday. By Monday, Kelly and his engineers had modified the mock-up to better fit those needs. The Brits were so impressed by how quickly Lockheed had addressed their concerns that they invited the company to England to meet with the Air Ministry’s technical staff.

Courtlandt Gross, the company math whiz, led a small entourage from Burbank that included Lockheed’s lawyer, vice president of sales Carl Squier, and Kelly Johnson.

On May 25, 1938, the men departed for England on the Queen Mary and, according to a story Gross liked to tell later in his life, Kelly was so frustrated by the speed and efficiency of the giant cruise ship that he sketched a redesign for it in his notebook while en route.

Upon arrival, the Air Ministry staff ripped Kelly’s latest plane design to shreds in a meeting that lasted only a half hour. The needs of the British couldn’t be met with a few tweaks. It would require a total redesign, but rather than admit defeat and lose the job, Kelly asked for the chance to try again. His new design, he said, would be ready by the end of the three-day holiday weekend.

Lockheed’s group bought a drafting table and some T-squares and set up an impromptu design studio in a Hotel Mayfair Court suite. There, Kelly dug in and worked for seventy-two straight hours. As he later explained it in his memoir: “I had to fit in all this new equipment, rearrange copilot and radio operator positions, make weight and structural analysis, figure contract pricing, and guarantee that the design would meet certain performance requirements.”

Officers at the Air Ministry could not believe that a twenty-eight-year-old engineer had just led a wholesale redesign of their plane, in a hotel, over the weekend. (He’d also done it, according to Gross, without sleeping, or changing his suit, which by the end looked like “an unmade upper berth.”)

“The combination of Kelly’s youth on the one hand, and competence on the other, puzzled our British friends,” is how Gross later described it.

And over subsequent days, additional questions were answered until the Brits were sold on Kelly’s design, and on Lockheed.

Before giving Lockheed the green light, however, the Air Ministry’s chief of the Air Staff pulled Courtlandt Gross aside and asked him one last question.

The ministry was pleased with the work but a little uncomfortable with its author. “We are not used to dealing with the technical say-so of a man so young as Mr. Johnson,” were the minister’s precise words.

If the project was to go forward, the Brits would need Gross’s personal assurance that the plane Lockheed delivered would really meet all the specs set out by this young man in his design.

Could Jolly Old England truly count on the math of this child?

“We have great confidence in Mr. Johnson,” Gross replied. “I promise that my brother and I will see to it that your confidence in this company is not misplaced.”

—

The UK sub-hunter project was beyond top secret. The British forbade anyone in the U.S. group to discuss this purchase by phone, so it was a complete surprise to Robert Gross and Hall Hibbard when Kelly came home with a giant contract—and a totally different plane design.

The Air Ministry ordered two hundred planes for $25 million. It was the largest order, in dollars, ever placed in the United States during peacetime to date, and the largest contract ever given to an American company by a foreign buyer—not to mention a critical lifeline for a company that had limited credit and only $334,000 in cash on hand.

The order also came with an enticing bonus. The British would buy as many planes as Lockheed could build by December 1939, up to two hundred fifty.

“This was the order that put Lockheed on the map,” Hall Hibbard later said. “It was one of the most thrilling times I can ever remember.”

The Hudson contract was a lifesaver, but it put enormous strain on a company with fewer than two thousand employees. Robert Gross had to initiate a massive expansion to meet the need. He raised $1.25 million in short-term financing, and a hiring frenzy ensued.

Because unemployment in the United States was still so high—17 percent of the total workforce was unemployed—lines to apply for open jobs at the Burbank plant stretched for blocks.

The prototype Hudson flew on December 10, 1938, and production aircraft began to roll off the line the following February.

Kelly followed the first three Hudsons shipped to England, in order to create a flight-test and pilot-training program. Again, he sailed aboard the Queen Mary, but this time he didn’t obsess about the pace because he’d brought Althea along. They danced every night and made the most of the pace that had frustrated him before. It was, he said, “a real vacation.” One that could only have come because he had a plane to deliver to the war.

—

Kelly’s understanding of aerodynamics, learned over hundreds of hours in wind tunnels, grew with every plane he designed and flight-tested. He was in the right-hand seat of the Hudson bomber for 551 intentional stalls. His test pilot, often Marshall Headle, would let the plane fall out of the sky, as Kelly visualized where the airflow was separated so he could tweak his design later to fix it.

He was on board in England, too, especially when test pilot Milo Burcham was demonstrating the plane’s abilities to British pilots. The RAF wouldn’t allow American pilots to be at the controls for familiarization flights, but they did put Kelly in a royal-blue RAF flight suit and make him flight engineer, so he could demonstrate certain key features of the Hudson.

When war broke out and the Hudson was put into active service, Britons nicknamed the plane “Old Boomerang,” because it seemed almost invincible. It wasn’t uncommon to see one limping back to base, basically shot to pieces, but still flying, somehow.

Hudsons played a major role in the Battle of Dunkirk; a Hudson was the first American-built plane to shoot down an enemy craft, off the coast of Jutland, on October 8, 1939; and a Hudson performed the first—and perhaps still only—capture of a submarine by a plane.

How exactly does a plane capture a sub? By catching it on the surface and doing figure eights overhead until a destroyer arrived on scene to complete the takeover. This worked because German sub captains knew the plane and its armaments. A Hudson had forward and aft firing guns, as well as bombs and torpedoes. If the sub attempted a dive, the plane would have simply destroyed it. Later, the captured boat was converted and put into service as a British submarine.

—

Jack Duffendack, from Bartlesville, Oklahoma, was an “airplane rat” who applied to all four schools that offered degrees in aeronautics, and three of the four—Cal Tech, MIT, and Georgia Tech—were too hard to get into. So he went to the fourth, the University of Michigan. Duffendack worked at the wind tunnel and had been there when the newly hired Kelly Johnson brought the Electra models from Burbank for testing.

In his second year, he met a new student named Willis Hawkins at registration. The two of them founded the Aeronautical Sciences Club and, upon graduation, took Hawkins’s car and drove west, for California, just as Kelly Johnson and Don Palmer had done.

Both men were hired as junior detail draftsmen at Lockheed. Hawkins was assigned to the wing group; Duffy—as he was known at the plant—went to engines.

Mostly, Duffy installed engines on the Hudson bomber. But his boss, Lon Story, had begun to work on a secret project and was frequently absent.

One Sunday morning, Duffendack’s phone rang. It was Lon Story.

“Duffy, come on over!”

Duffendack went to the plant and found Story, at 10:00 a.m., sipping a brandy.

He offered one to Duffendack, who felt that he couldn’t say no, and so he, too, was sitting there sipping liquor on a Sunday morning when Kelly Johnson arrived.

Duffendack didn’t know what was going on and things only got weirder when Hall Hibbard showed up.

“Have you told you him yet?” Hibbard asked.

The Australians had just ordered fifty Hudson bombers with a whole bunch of revisions, including a new engine. Because Story was busy on the secret project, he needed Duffy to design the installation for this new engine.

Kelly fixed him with a stare. “Damn you, Duffendack,” he barked. “I’m going to fly this new power plant in three and a half months!”

Duffy was twenty-five. He had been out of college for only a year and a half. And now he was being asked to lead design the engine installation for a major order to support a country’s war effort.

Kelly said that sketches had already been done, based on an existing Pratt and Whitney design. Duffy could use the five people in his group, plus another eight whom Kelly would round up by Monday night. By Friday, he’d have forty—and he was to have plans ready for them.

Duffy was, in many ways, over his head, but he trusted subject matter experts to do the detail work—exactly as Kelly wanted.

Many years later, when a historian interviewed Duffy for an oral history project, he took credit for something that would become a key rule of Kelly Johnson’s Skunk Works, but which did not yet exist in 1938—that individual draftsmen should be responsible for the design.

It was a matter of necessity, Duffy said. If he was going to do this project in one hundred days, he had to save time, and one way was to remove a step—there would be no checkers to check drawings. The lead engineers were “fully, solely responsible” and designs would jump straight from the desk of the draftsman to production.

Kelly liked the idea. He was already pursuing some basic rules for any project he was given, such as: Any layer of a process that can be cut, should be, so long as it doesn’t damage the end result. This certainly fit the bill.

Duffy worked almost nonstop, sleeping on his drafting board, but he made Kelly’s deadline. The first test plane flew in three and a half months.


5

The Fork-Tailed Devil

Even before they were pulled across the pond to deliver the Hudson for the Brits, Kelly Johnson and Hall Hibbard had been secretly at work on something far faster and more audacious. This was the secret project that Lon Story had been summoned to quietly work on.

Back in March 1936, Kelly and Hibbard began sketching a new concept, known as the Model 22. By now it was obvious to both men, and to Robert Gross, that the U.S. military would eventually come calling, and they wanted to be prepared. They tried to predict what the war machine might need.

And the following January, the Army Air Corps (the precursor to the U.S. Air Force, which wasn’t officially formed until 1947) did indeed come calling. It sent word to the industry that it was in need of a new plane, specifically, a high-performance twin-engine “interceptor,” to fly out and engage enemy bombers before they could reach their targets.

This interceptor should be able to reach 360 mph at 20,000 feet with a high-speed climb out to that altitude, to get out of the range of ground fire as quickly as possible.

Inside Lockheed’s design shop—still located in the old ranch house—plans centered around a concept that could be based on existing parts and layouts. The idea, basically, was an extension of what Kelly and Hibbard, with help from new hire Willis Hawkins, were already doing on the Model 22 project.

Lockheed predicted that its plane would exceed all the Air Corps’s onerous specifications—said to be the most ambitious specs ever requested—and when the company was awarded the contract for a single prototype, on June 23, 1937, the new design became known as the XP-38. (The X stands for “experimental”; the P for “pursuit.”)

Best of all, Kelly Johnson’s first major U.S. military project came with basically his dream conditions. The Air Corps wanted innovation, as fast as possible, with only minimal oversight. Music to his ears.

The project manager assigned by the Air Force to oversee this program was a young first lieutenant named Ben Kelsey.

Kelsey was head of fighter projects at Wright Field, the base named for Orville and Wilbur because it was on the site of their former facility, outside Dayton, Ohio.

Kelsey loved Lockheed’s design and wanted to do whatever possible to bring it to fruition. He was there to help, not hinder. “If we asked Ben for a decision,” Kelly later wrote, “we got it—on the spot.”

—

In retrospect, the plane’s shape is a classic. But when Lockheed’s first fighter was conceived, the XP-38’s design was radical, practically heretical. People, Kelly would later say, thought it was “funny looking.” But they were reacting only to form, with no consideration of function. “There was a reason for everything that went into it, a logical evolution,” he explained. “In design, you are forced to develop unusual solutions to unusual problems.”

By the time he and Hall Hibbard had put a propeller on the giant liquid-cooled Allison engine, with a turbo supercharger and retractable landing gear, each of its two nacelles—a nacelle being the smooth, rounded shell that protects each engine and enables air flow around it—stretched nearly to the tail. Kelly decided to extend each of them another four feet, so that they did reach the tail, and called them booms.

Before the XP-38, all planes had propellers that turned clockwise, as viewed from the cockpit. In the event of an engine failure, especially at low speeds, the plane would turn sharply toward the bad engine. To help reduce this torque effect—the tendency of a plane to pull to one side after one engine fails—Kelly decided to make the propellers counter-rotating. They both turned inward, at least on the prototype. On production models, they turned outward, which didn’t help with engine failure stability but did continue the other benefit of counter-rotating propellers.

This opposite rotation of the propellers—the left side turning left, while the right turned right—made the plane equally good at maneuvering left or right, which was an immediate asset in combat. Single-engine planes tend to experience engine torque when turning to the side opposite the rotation. The best fighter pilots knew, then, which way a bogey was likely to turn under pressure; he’d almost always go the way of his propeller rotation. But a P-38 was unpredictable. It could turn either way. This is one reason the plane would end up being so exceptional at air-to-air combat.

Some of the elements that would become tenets of Kelly Johnson’s management ethos were born during the P-38 development program.

For starters, development was breakneck.

Kelly obsessed over every aspect of his planes, right up until they were handed off to the customer. It’s not that he stopped caring after; he most certainly did not. But his primary responsibility was over.

He also insisted that his engineers run the flight-test program. Prior to the P-38, the industry standard for military planes was that engineers would design a prototype, then hand it off to the Army for testing. This was wrong, Kelly believed. It was the designer’s responsibility to prove a plane did what it was supposed to do. Therefore, the engineers and pilots “must live together,” and on the P-38, he dug in.

Until a plane was proven, its kinks worked out, he wanted his test pilots—masters of aviation, who can think fast and improvise—on the stick. “The production pilots do not need to be as skilled as the experimental pilots,” he explained. “You can have a different type of person doing production flying. We should all be smart enough, and I hope I was, to take people out of flying the dangerous airplanes at a reasonable time.”

—

On January 27, 1939, just fourteen months after Lockheed got the contract to build the XP-38, the prototype was disassembled, packed into a truck, and driven in secrecy from Burbank to its test site, at Riverside’s March Field, one of America’s oldest air bases.

The stakes here were extremely high, and a very special guest showed up for that first test: General H. H. “Hap” Arnold, chief of the Army Air Corps. Arnold—one of the first-ever military aviators and a man who was taught to fly by the Wright brothers—was responsible for the new plane’s creation. He had wanted a 400-mile-per-hour plane, and this was it.

The man at the controls for this first flight was its benefactor, Lieutenant Ben Kelsey, who had handed Kelly the job and then stayed out of his hair.

And Kelsey nearly crashed the plane before it flew a single minute. During a speed test on the runway, he accelerated and then slammed the brakes—one of the last components installed, just a day prior—but they barely worked. It took every pound of effort Kelsey had, plus every inch of the runway, to bring the plane to a stop. It turned out there was residual grease on the shoes from the oily rags they’d been packed in.

The next day, with those brakes wiped clean, Kelsey took off and the plane flew perfectly. Shortly thereafter, he was dispatched on a speed run, to try to beat Howard Hughes’s coast-to-coast record.

Kelsey flew the XP-38 prototype, which had fewer than five hours of flight time on it, across America—with stops in Texas and Dayton—to Marshall Field on Long Island, cruising at 420 mph and finishing the trip with a literal bang.

The engines failed on approach and Kelsey steered the plane away from a busy highway, plowed through a treetop, and crash-landed on a nearby golf course. The plane was totaled. And Kelsey’s elapsed time of 7 hours, 43 minutes, missed Hughes’s record by 15 minutes.

The crash was a setback for Lockheed but not for the Air Corps. Hap Arnold ordered Kelsey to travel immediately to Washington, where he was taken on a frantic tour of important office visits, assuring generals and politicians that this exciting new prototype—which had a total of twelve flight-test hours and had just crashed onto a golf course at the tail end of a very public flight—was ready for full production.
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