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            GET YOUR MOTOR RUNNIN’

         

         
            “In certain sectors like automotive and solar and space, you don’t see new entrants.”

         

         The first car I drove for any reasonable period of time was a 1983 Ford Laser with a manual choke. As a sixteen-year-old who needed to get places, I learned the delicate art of gradually modulating the choke to achieve the perfect mixture of air and gasoline so that the little Laser would purr like a panther in a piano box. The car’s paint was gold, but the years had faded its luster so that it settled into more of a dusky brown. I called it Brown-Brown and drove it all around Alexandra, New Zealand—population 5,000—and to nearby swimming holes, sports grounds, and make-out spots in the scrubby hills that surrounded my hometown.

         Other than mastering the choke, I didn’t know much about the car and didn’t really care to find out. My dad, a physicist who knew how to choreograph Brown-Brown’s bits and bobs so that it performed the miracle of propulsion, took care of all the maintenance. All I had to do was fill it up with gas and stop it from stalling on a black-​iced back road in the middle of nowhere. And that was fine with me.

         Later, while I was picking fruit at a local orchard during university holidays to earn rent money, I did make an attempt to learn how cars worked. By that point, I had upgraded to a 1991 Toyota Corona, which by my standards was a luxury vehicle. It was not only chokeless but it also had an automatic transmission. One hot day, I was on the top step of my ladder among cherry trees while my car-​literate friend in the neighboring tree explained to me how an internal combustion engine works. Despite my father’s influence—and much to his disappointment—I was an arts student and did not have a mind for mechanics. While I committed terms like carburetor, piston, and camshaft to memory between mouthfuls of cherries, I struggled to recall in which order they interacted, or if they interacted at all. My friend soon grew frustrated with my ineptitude, and I resigned myself to the notion that this fiendishly complicated wizardry would remain forever out of my reach. And that was fine with me.

         My ambivalent relationship with motor vehicles continued even after, at twenty-​nine years old, I moved to the United States of America, the spiritual home of the automobile. At the wheel of my wife’s 2001 Honda Civic, I learned how to drive on the wrong side of the road and fine-​tuned my aggression on the gas pedal so that I could stave off death on the highways, but I remained ignorant of how spark plugs sparked and timing belts belted. Indeed, I avoided driving whenever I could and came to believe that the world would be better off without cars. In one of the first pieces I wrote since joining the tech news site PandoDaily, I implored Silicon Valley to rid us of them. I felt that the environmental costs of cars and roads were unacceptable when the climate was warming at such a rate that there’d soon be more deaths from heatstroke than from motor accidents. Cars were death traps, health hazards, planet killers, and insidious isolation engines, I reasoned. Who’d want them?

         Of course, lots of people wanted them, and path dependency is real. We’d already carved up mountains, paved over swamplands, and invented garages to cater to our four-wheeled wonder wagons, so giving up on them now hardly seemed realistic. After a multitude of commenters disabused me of my car-free fantasy, I breathed a sigh of concession and moved on.

         It was about then that I discovered Tesla.

         I had joined Pando in April 2012, a few months after Steve Jobs, the cofounder and CEO of Apple, died, and I found a tech world still grieving the loss of its superstar. The industry was bereft of a figure who could command the world’s attention with the twitch of a stage-managed eyebrow, a man who could send the media into conniptions with an addendum to a slide show. Silicon Valley was frantically searching for one more thing, but results had been mixed. The iPhone was by then status quo and the Great Innovators of the Valley had turned their attention to photo-sharing apps and ad optimization. Software engineers were earning millions to digitize aggregated attention and make it amenable to the distribution of newsfeed flers. Other ideas failed to inspire. Facebook, but for small groups of people? Limos on demand, but for middle-class San Franciscans? Marissa Mayer, but for Yahoo!?

         Then, in June 2012, the Tesla Model S came along. While it enjoyed a splendid launch party, the public didn’t know much about it at first. The luxury electric sedan came with a $70,000 price tag, and that was just for the cheapest version. At the launch event, Tesla handed over the keys to only ten cars, with plans to scale up production later. Reviewers got ten-minute test drives. Still, it was enough to capture the imaginations of the auto and tech media. The Wall Street Journal’s Dan Neil compared the Model S to a Lamborghini and praised the marvel of its silent ride. Wired said it was “a complete hoot to drive.” The performance version of the car accelerated from zero to sixty miles per hour in 4.2 seconds. That was supercar territory—in a sedan.

         The next month, Tesla’s CEO, Elon Musk, appeared at the Pando-Monthly speaker series in San Francisco. I was in China at the time, but I watched a video of the event online. I knew little of Musk but was instantly struck by his plainspoken audacity. He already had a rocket company, SpaceX, that sent payloads to the International Space Station, and he had conceived the solar power start-up SolarCity, which he also funded. With Tesla, he was intent on weaning the world off fossil fuels. “I’m trying to allocate my efforts to that which I think would most affect the future of humanity in a positive way,” he told my then boss, Sarah Lacy, at the event. “There’s lots of entrepreneurial energy and financing heading towards the Internet, whereas in certain sectors like automotive and solar and space, you don’t see new entrants.”

         If we were going to be stuck with cars, I figured, we might as well let this guy make them electric so we can at least stop pumping so much carbon dioxide into the atmosphere.

         In reading more about Tesla, I found that it had launched an electric sports car, the Roadster, in 2008. It was the first cool electric car, the first demonstration that a vehicle powered by an electric motor was more interesting than a golf cart. With a price tag in the $100,000 range, it was sold largely to rich people and celebrities, which was a not bad way to win attention but also, because of the expense of the battery, an economic necessity. Musk, however, had started talking about a fully electric family car in 2008, and it had taken a while to eventuate. I wondered why. Then I watched Revenge of the Electric Car, a 2011 documentary that showed Tesla struggling to survive the financial crisis. I read news stories and magazine profiles that told of how Musk paid Tesla employees out of his own pocket to keep the company alive. Tesla was on bankruptcy’s doorstep at the end of 2008, before it was saved at the last minute by a $40 million investment and then, the next year, a helping hand from Daimler. Over the following years, it bought a factory, went public, and then created the Model S, which went on to win Motor Trend’s Car of the Year award—the first unanimous winner in the magazine’s history. Maybe this Musk guy was onto  something.

         By the middle of 2013, Tesla’s stock price had shot above $160 and its market valuation approached $20 billion. Mom-and-pop investors who had bought the stock for around $20 a share in 2010 became millionaires. Musk started to get famous—not just in the tech world but in the real world, too. In August 2013, his notoriety reached a new level when he announced plans for a “fifth mode of transport” that he said could take passengers from Los Angeles to San Francisco in half an hour. He wrote the blueprint for his so-called Hyperloop in an all-nighter and then published it on the Tesla and SpaceX corporate blogs. He didn’t plan to build the Hyperloop himself, but he hoped someone else would make it a reality. The ensuing news coverage bestowed on Musk the kind of attention usually reserved for Steve Jobs.

         Given the task of coming up with an article about the Hyperloop announcement for Pando, I wrote that Musk was more important to society than Jobs ever was. While Jobs did the world a great service by putting powerful Internet-connected computers in our pockets, Musk was operating on a different plane of purpose. In attempting to transform transportation and radically improve space travel instead of developing another photo-sharing app or the next Flappy Bird, Musk set an example for a new generation of entrepreneurs.

         After that piece ran, a nonfiction editor e-mailed to ask if I would be interested in writing a book about Musk. Reading the e-mail while dressed in boxers and a T-shirt in the spare bedroom that doubled as an office in my Baltimore apartment, I mulled the suggestion and concluded that, actually, yes, it was a good idea. I took the proposal to Musk but was surprised when he instead offered me a job at Tesla. After some hesitation—I was not eager to leave journalism—I ultimately accepted. After all, I thought, I could always come back to the book.

         I spent just over a year at Tesla but discovered that journalism was an itch I hadn’t finished scratching. I left in March 2015 and, indeed, came back to the book. Read this book with these caveats, then: Yes, I’m a former Tesla employee. I believe in the company’s mission. I even hold Tesla stock. But I am also committed to serving the reader. In these pages, I strive to present a fair and clear-​eyed view of what’s great about Tesla, and of the very real challenges it faces.

         This book, however, isn’t an insider’s tale—I will leave that work to the gossip blogs—and it’s not just about Tesla. It’s about something much bigger. It’s a story about how one determined Silicon Valley start-up changed the entire auto industry, along the way inspiring a slew of well-​funded imitators from California to China. It’s a system-​level view of a technological and economic transformation that will affect the lives of everyone on the planet. It is the story of a revolution that Tesla started.

         When I first drove the Tesla Model S, I thought of it as a computer on wheels. Its digital controls, Internet connection, software updates, and iPad-​like touch screen do tend to create that impression. But that description undersells its promise. The Model S—like all of Tesla’s cars—can be better thought of as a battery on wheels. Just look at it. Stripped of its shell and seats, the machine is essentially a set of four wheels bracing a low-​slung metallic mattress that contains several thousand cylindrical lithium-​ion batteries like those used in old laptops. Peel off the lid and you’ll see the batteries standing on end and packed rump to rump in eight modules, arrayed in tidy rows like obedient schoolchildren. It is this modest configuration of cells that is finally bringing an end to the oil industry’s dominance of global energy supply.

         Tesla is a vehicle for an idea: that we humans have better ways to power our lives than to burn a dinosaur-​era compaction that dirties the air and skanks up the chemistry of the atmosphere. That notion applies to more than just cars. Tesla also sells its batteries as energy storage units. Since it acquired SolarCity in 2016 and added solar panels to its offerings, Musk has made his intentions clear: Tesla is an energy company.

         This is the story of how the electric car became a Trojan horse for a new energy economy. I believe it is the most important technology story of the twenty-first century. And it finally inspired me to figure out, once and for all, how an internal combustion engine works—just in time for it to disappear. 
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            A RUSH OF ELECTRONS TO THE HEAD

         

         
            “Your own personal roller coaster.”

         

         In the summer of 2014, my father came to visit me in San Francisco from New Zealand. To treat him, I borrowed a Model S for the weekend. I didn’t tell him that I had it, but soon after he arrived, I suggested that we take a walk to a nearby park, where I had parked the car. As we approached, I feigned surprise, pointed across the street, and said, “Oh, look, there’s a Model S!” Dad, a sixty-four-year-old Elon Musk fanboy who had never seen a Tesla in person, immediately walked over. As he cupped his hands against the front window and peered inside, I walked up behind him and surreptitiously clicked the key fob I had secreted in my pocket. The chrome door handles responded by automatically extending. Dad stepped back in surprise. “Let’s get in,” I said. He laughed with the delight of a child.

         The next day, we took the Model S to Napa Valley, where we visited vineyards with friends, who gushed over the slick red sedan. “You know you’ve made it when you’re driving around Napa in a Tesla!”  one enthused. By mid-2014, two years since it first hit the road, Tesla’s Model S had attained popular status as a kind of fetish item for people impressed by the latest gadgets or material indicators of wealth. The car’s auto-​retracting door handles gave it a signature feature and provided an immediate conversation point. It looked good enough to blend in at even the most upscale Napa resorts. And people familiar with Tesla instantly recognized the car as a symbol of Silicon Valley innovation, of forward thinking, as a step out of the fossil fuels era.

         On Napa’s back roads, I gave Dad a turn in the driver’s seat. I had been driving semi-​cautiously most of the day to preserve the car’s range. It’s about sixty miles to Napa from San Francisco, and I wanted to be sure that we had enough juice in the battery to get us there and back comfortably, while taking into account the extra miles required to tour the wineries. At that time, the nearest charging station was forty miles away in the wrong direction. But I couldn’t deny Dad the pure pleasure of burning rubber in the most consequential automobile since the Model T.

         The Model S was the first car Tesla had produced entirely on its own and it was the first car to provide any hint that the era of the internal combustion engine’s dominance could be coming to an end. A single charge of its eighty-five kilowatt-hour battery gave the car the ability to drive 265 miles. For the first time, an electric-​car owner could drive far out of town and be confident of returning home without running out of juice. It boasted impressive high-​tech credentials, including a seventeen-​inch touch screen that served as central command, allowing occupants to access maps, control the sound system, and retract the sunroof. Improvements, such as automated ride heights and creep control, could be delivered via over-​the-​air software updates, as if it were a laptop computer. And drivers could refuel the car for free at high-​speed charging stations—Superchargers—that Tesla was distributing around the world.

         Unlike its electric predecessors, such as the Nissan Leaf and the  Mitsubishi i-MiEV, the Model S was also exceedingly practical, able to accommodate seven passengers—counting the two optional rear-facing seats—and offering more than sixty-three cubic feet of storage, including a front trunk that took advantage of space freed up from the absence of an engine block. While it had an aluminum shell and sat atop a lithium-ion battery that could, without thermal protection, combust in spectacular fashion, the Model S also rated well on safety. Its thousand-pound battery pack was laid flat and integrated into the chassis beneath the passenger compartment, so the car had a low center of gravity that made it difficult to roll. Without an engine block, the front of the vehicle had more crumple room to absorb the energy of a collision, and the roof, reinforced with extruded aluminum and boron steel, broke the machine that was testing its strength.

         With a top-line price of about $100,000, the car was far from cheap, but it quickly attained a cult status, particularly among the wealthy tech class in California, where Tesla found its early adopters. Like Apple’s iPod, it was a beautiful and useful consumer item that, while expensive, made its competitors look quaint. At the end of 2012, it was given almost all the awards the auto industry had to offer, the most prominent of which was Motor Trend’s Car of the Year. But, most importantly, the Model S was a blast to drive. The car’s electric motors produced torque instantly, allowing it to reach highway speed in about four seconds. A stomp on the accelerator delivered a roller-coaster rush.

         As Dad guided our 4,647-pound aluminum steed around a bend and onto a strip of open road, I urged him to let rip. You can imagine what the next moment would look like in slow motion, as if it were a scene from Fast & Furious: Grandpa’s Revenge. The camera would zoom in close on his tattered right sneaker as it lifted off the accelerator to maximize leverage for the impending pedal-punch. The background music would warp and blur into a chewed-tape version of a power-rock song while the universe sucked in a deep breath. Then, on  its downswing, the seven-​year-​old sneaker would move with achingly slow surety to its rubber-​clad destiny before finally unleashing the fury of the leg’s pent-up force on the unsuspecting pedal. At this point, the tape would return to normal speed as the soundtrack’s power chords burst into adrenaline-​spilling comprehensibility, and the pedal would be slammed without apology to the carpet. The cameras would promptly cut to our upper extremities to show our heads being whipped back against the headrests, our stomachs getting sucked into a flatness they hadn’t known since we were teenagers, and the stunned, stupid grins that assaulted our faces. Such is the result of a Model S suddenly summoning a torrent of electrons from its battery pack. It’s what zero to sixty miles per hour in 4.2 seconds feels like.

         “Not bad,” Dad said.

         The Model S is so quick because its electric induction motor can deliver maximum torque from standstill. That same motor is also able to draw on power faster than a conventional car, simply because electrons travel faster from battery to motor than gasoline does from gas tank to piston. The car also has instant access to a tremendous amount of horsepower—the Model S we were driving had 416 horsepower, which is comparable to a Ford Mustang—and it doesn’t have to deal with the acceleration lags that come with shifting from first gear into second, second into third, and so on. The car can just keep accelerating smoothly until it hits top speed. In fact, perhaps the main impediment to even quicker acceleration is its tires, which would start slipping and billowing smoke if they were forced to spin any faster. Finally, the low, heavy battery pack helps keep the car balanced, so there’s even pressure on all the contact points on the road. That helps the car stick to the road like burnt hash browns to a pan.

         By contrast, a gasoline car requires a large number of steps to convert potential energy from the fuel into motion. The vehicle can’t get started without fuel injectors delivering bursts of fuel into the engine (or, in older cars, pumping fuel and air into the carburetor), where the  fuel and air are mixed in the necessary proportions for combustion. A spark plug ignites the mixture to cause an explosion that drives the piston down, creating torque that eventually turns the wheels. For all those things to happen, the engine needs to already be turning, which requires an electric starter motor powered by a twelve-volt battery. Some of the mechanical energy from the motor is diverted to an alternator, which keeps the battery fully charged. Meanwhile, as it accelerates, the car has to keep shifting gears upward to reach cruising speed. The gears are necessary because the motor’s torque output can be maintained over only a small range of engine rotation speeds. Complicating matters further, the shape of the car can act like a plane’s wing—air passes over the car, but it takes a longer path than air that travels under the car. The resulting lower pressure above the car puts it in a constant fight with gravity, so its natural inclination at speed is to lift itself off the road. This is a high-speed issue for both conventional and electric cars, but the extra-low weight in the Tesla mitigates the problem. For gasoline cars, the lumpy weight distribution that comes from having a heavy engine block sitting high in the front or back of the vehicle adds an extra challenge in getting the car to stick to the road, especially on corners.

         By this point, you might be thinking that I’m some kind of propagandist for electric cars. And yeah, maybe there is bias at work here. But it’s high time that some bias cut in favor of electric cars. It has, after all, been about twelve decades. Consider the reasons we’ve been given over the last 120 years for why electric cars just aren’t right for this world:

         
            Cost: The high cost of the batteries needed to power electric cars makes them uneconomical. The Nissan Leaf, for instance, was more expensive than a Nissan Versa but could drive only a quarter of the distance between refueling stops and had comparable performance. 

            Range: Before the Tesla Roadster, the range of commercially available electric cars limited them to short trips.

            Refueling time: It takes only a few minutes to stick a hose into your gas tank and fill it to the brim. Most electric cars, however, need hours to fully charge.

            Infrastructure: Gas stations are everywhere, so you seldom have to worry about running out of fuel while on a long-​distance trip. Electric cars, on the other hand, need charging stations for long trips, and they are still in relatively short supply.

            Cold-weather performance: Electric cars’ batteries commonly lose charge in cold environments, further limiting their range.

            They still pollute: If electric cars draw their power from power plants that are fueled by coal, their ultimate carbon footprint is comparable to that of the most efficient conventional cars.

            They’re not profitable: Car companies have struggled to make money from selling electric cars, in part because of consumer resistance but also because of high battery costs, the lack of a mature supply chain, and the fact that their billions of dollars of manufacturing capabilities are almost entirely oriented toward the production of cars based on a different propulsion technology—the internal combustion engine.

         

         As you’ll see over the course of this book, there are good answers to all of the questions raised by the points above, but forces in the automotive and oil industries have long dedicated themselves to making us think there can’t be. Proponents of electric cars, until recently, had long been fighting a losing battle. Like them or not, gasoline vehicles were here to stay. Why bother attempting the impossible? 

         What those folks didn’t know was that there would be a man who would make sport of creating companies that did what others said was impossible. They didn’t know that someone could come along with enough money, enough intellect, and enough drive to upend everything the world thought it knew about electric cars. They didn’t know about Elon Musk.

         
            *

         

         As long as the laws of physics allow it, Musk believes it can be done. Before SpaceX, no private company had ever returned a spacecraft from low earth orbit. Before Tesla, few people believed it would be possible for a high-performance electric car to travel more than two hundred miles on a single charge of its battery. “One of Elon’s greatest skills is the ability to pass off his vision as a mandate from heaven,” Max Levchin, who cofounded PayPal with Musk, said in 2007. “He is very much the person who, when someone says it’s impossible, shrugs and says, ‘I think I can do it.’”

         Musk spent the first seventeen years of his life in South Africa, growing up in the city of Pretoria. It was obvious from an early age that he was nerdy, reclusive, and determined. His parents sent him to school young, and, as the smallest child there, he attracted unwanted attention. Kids nicknamed him Muskrat. Turning inward, Musk often preferred the company of books to that of his peers, and lost himself in escapist sci-fi and fantasy, like Isaac Asimov’s Foundation series and The Lord of the Rings. “The heroes of the books I read,” he would say as an adult, “always felt a duty to save the world.”

         Musk’s father, Errol, was an electrical and mechanical engineer who flew planes, sailed boats, and had an investment in an emerald mine in Zambia. His mother, Maye, was born in Canada to an American father and moved to South Africa with her family around 1950. She was, and continues to be, a model and nutritionist. Maye and Errol divorced when Musk was eight (Maye later characterized  it as her running away from Errol), and he spent three years moving from city to city with his mother and siblings. When he was eleven, however, he decided to move back in with his dad in Pretoria. Musk has said Errol wasn’t a fun guy to be around—Musk’s younger sister, Tosca, called their father “very strict”—but it seemed like the right thing to do because Errol had no kids at home. Many years later, at sixty-​eight, even Errol described himself as “an autocratic father.”

         Errol dismissed computers as “toys that will amount to nothing,” but Musk got his hands on one anyway and taught himself how to code. At age twelve, he programmed a video game, which he called Blastar, and sold the code to a computer magazine for $500. The joystick-​controlled game laid out its mission to players in clear terms: “destroy alien freighter carrying deadly hydrogen bombs and status beam machines.” As a teenager, Musk continued to exhibit an entrepreneurial impulse, teaming up with his brother, Kimbal, fifteen months his junior, to open a video arcade near his school. Despite having a lease and suppliers all lined up, the brothers’ plan was thwarted when they found out they needed an adult’s signature to get the necessary business permit. Instead, the boys resigned themselves to selling homemade chocolates to their classmates.

         High school, however, was not fun. In those days, South Africa could be a rough place to grow up, and Musk became a target of severe bullying. One incident hospitalized him for two weeks. He was beaten so badly that his father didn’t recognize him. “Kids gave Elon a very hard time, and it had a huge impact on his life,” Kimbal later said.

         All the while, Musk was looking to escape from apartheid South Africa. He didn’t want to be conscripted into compulsory service for the South African Army—“Suppressing black people just didn’t seem like a really good way to spend time”—and he dreamed of life in America, the center of innovation. “I would have come here from any  country,” he said in 2007. “The US is where great things are possible.” Ahead of his sixteenth birthday, Elon and Kimbal applied for Canadian passports, without bothering to inform their parents. Musk figured it was the easiest way to eventually get entry to the United States. In spite of his father’s disapproval, he bought a flight to Canada the next year. He lived a frugal life there, subsisting on hot dogs and oranges, working odd jobs, and crashing at the homes of various relatives. In 1989, he found his way to Kingston, Ontario, and enrolled at Queen’s University. His mother and siblings soon followed him to Canada. Errol remained in South Africa.

         It was at Queen’s that Musk met Justine Wilson, a budding writer from his Abnormal Psychology class who was, in Musk’s words, an “intellectual with sort of an edge.” He charmed her with chocolate chip ice cream, and they commenced an on-again, off-again romance. When Musk transferred to the Wharton business school at the University of Pennsylvania to study economics and physics, the two continued a long-distance relationship.

         While at Wharton and finally starting to fulfill his American Dream, Musk wrote two papers that hinted at his future career. In one, titled “The Importance of Being Solar,” he predicted the proliferation of solar technology. In the other, he dedicated forty-four pages to detailing how ultracapacitors could be used for energy storage, which would be helpful for things like electric cars.

         Musk would exhibit this fascination with clean technology even in his personal life. In his 2015 biography of Musk, the journalist Ashlee Vance detailed an encounter Musk had with a young woman, Christie Nicholson, at his birthday party in Toronto. She was the daughter of a banking executive from whom Musk had sought business advice. He hadn’t met her before his birthday. When Nicholson arrived at the party, Musk greeted her and led her to the couch. He didn’t waste time with small talk. “I think a lot about electric cars,” he said. “Do you think about electric cars?” 

         
            *

         

         From its first day on the road, the Tesla Model S was a great electric car. But for Musk, who had made it his mission to replace every gasoline-​burning vehicle on the road with an electric alternative, best in class simply wasn’t good enough. To achieve Tesla’s initial mission of accelerating the world’s transition to sustainable transport, Musk’s cars would have to be better than internal combustion engine vehicles in almost every regard.

         At the time of my stomach-​flattening drive through Napa with Dad, the Model S was a rear-​wheel-​drive car that performed well in snowy and icy conditions, but the market in parts of the world that experienced harsh winters still preferred all-​wheel-​drive vehicles. No all-​wheel-​drive electric car had ever been put into production. To Tesla, the challenge must have been too enticing to ignore.

         A few months later, on October 9, 2014, Musk stood onstage at the Hawthorne Municipal Airport, next door to the Tesla Design Studio in a suburb of Los Angeles, and introduced the Model S P85D, a new mascot for the electric revolution. The car would have motors at the front and rear—a configuration that allowed it to distribute torque independently to each of the four tires. At the same time, its digital controls and highly responsive electric motors would give it precise regulation of traction in slippery conditions, with submillisecond reaction times. Not only would it be the fastest-​accelerating sedan ever made—achieving a zero-to-sixty time of 3.2 seconds—but it would also enjoy traction control to match the best of the gasoline burners. The P85D further laid waste to the notion that the internal combustion engine should by default reign supreme.

         “This car is nuts,” Musk, in jeans and a dark dinner jacket, said onstage as thousands of Tesla owners and fans looked on from below. You could plant your foot on the accelerator and immediately get max power, he said. “It’s like taking off from a carrier deck; it’s just  bananas.” He fished for another analogy. “It’s like having your own personal roller coaster that you can just use at any time.”

         Musk was in good spirits for what was arguably the most important night of Tesla’s year. He had started his speech by making a joke that many people would consider unusual for a chief executive of a multibillion-dollar company. Eight days earlier, he had teased the launch of the P85D with a cryptic post on Twitter. “About time to unveil the D and something else,” he tweeted. Within minutes, Twitter users and blog commenters were making fun of the tweet, choosing to interpret Musk’s words in the most mischievous possible light. Onstage, Musk gamely acknowledged the flap. “There’s been a lot of speculation about what the ‘D’ stands for,” he said, waiting a beat before expanding his grin. “Yes, you’ll notice my pants have Velcro seams.” The crowd groaned and laughed at once.

         Now he was reveling in the possibilities inherent in selling a car that behaved like a fighter jet. “Yeah, it’s mad,” he continued, with a dimpled grin. And then he added, “In the option selection, you’ll be able to choose three settings: Normal, Sport, and Insane.” A ripple of laughter washed over the crowd. Then, as if to reassure himself as much as everyone else: “It will actually say ‘Insane.’” He hunched his shoulders forward and laughed.

         Videos posted by people who had experienced “Insane Mode” during test rides at the event appeared on YouTube the next day. Invariably, the accompanying commentary was littered with expletives and other delighted expressions of shock as the car’s spine-straightening acceleration took effect. In the weeks and months that followed, more reaction videos appeared and spread, with one especially spicy compilation coming to accrue more than ten million views.

         Insane Mode could be seen as more than just a product feature, more than just a marketing gimmick. It would be the mind-set required to fend off the short-sellers of Tesla’s stock, traditional automakers, political opponents, and an increasingly nervous oil industry.  It represented the intensity of fervor needed to win the public over to electric cars. And it was a statement about the velocity of innovation required to transition the world to sustainable energy before the planet’s climate changes beyond repair.

         Even as a feature for a luxury motor vehicle, though, Insane Mode was audacious in both intent and implication. Few people in history could ever hope to pull it off. But Elon Musk had been burnishing his credentials for years.

         
            *

         

         The distance between getting the crap kicked out of you as a South African schoolkid to being a billionaire space and auto industrialist in California is considerable, but Musk started to close the gap as soon as he moved to Silicon Valley. He got to Palo Alto, California, after leaving Wharton in 1995 (he ultimately graduated in 1997), intending to study at Stanford University toward a physics PhD with a focus on ultracapacitors. But once he saw what was going on around him, he had second thoughts.

         At the time, start-up founders and venture capitalists were feverishly blowing the first breaths into the dot-​com bubble. Companies with names like Netscape and Yahoo! were angling to be the next

         Microsoft or Oracle, and it became clear to Musk that the Internet was going to change the world. Musk dropped his PhD plans and started his own Internet company, Zip2, which built an online mapping product that listed the details of businesses online—a prototypical Web version of the yellow pages. His brother, Kimbal, and a friend joined him later in the year. They rented a dingy office for $400 a month and lived and worked there, sleeping on futons and taking showers at the local YMCA. The Musk brothers poured every ounce of their energy into the company, but its investors insisted on installing an experienced professional as CEO. While Musk’s share of the company was ultimately reduced to  7 percent after multiple financing rounds, he earned $22 million from the eventual sale of the company to Compaq for $307 million in February 1999—close to the peak of the bubble.

         Musk celebrated the windfall by purchasing a million-dollar McLaren F1, one of the world’s great supercars. A 1999 CNN documentary about Silicon Valley’s newly minted millionaires followed Musk as the car was delivered to his house. “There are sixty-two McLarens in the world, and I will own one of them,” the twenty-eight-year-old Musk intoned while dressed in an oversize mustard sport coat that gave him a distinctly dorky appearance (but hey—the nineties). “Just three years ago, I was showering at the Y and sleeping on the office floor. But now, obviously, I’ve got a million-dollar car and a few creature comforts.” The suddenly wealthy wunderkind giggled with glee as Justine looked on. Sitting in the car with his girlfriend beside him, he said: “I’d say the real payoff is the sense of satisfaction of having created the company that I sold.” And then Justine leaned in, put her arms around his neck, and said in his ear: “Yes, yes, yes, but the car is cool.” Musk, nodding, added with a sheepish grin: “But the car sure is, sure is fun.”

         Musk’s next company would deliver even greater returns. Seeking to create a full-service online bank, he cofounded X.com and invested $12 million of his own money in it. At first, the company limited its ambitions to focus on a feature that facilitated payments by e-mail, but it wasn’t alone in this field. In 2000, after X.com got into a bidding war with rival Confinity to win customer market share on the online auction site eBay, the two start-ups decided to merge and become the market leader for e-mail-based payments. The resulting company was PayPal.

         Musk’s tenure as CEO of the merged entity was short-lived. After ten months in the job, he took a two-week trip to meet prospective investors and have a vacation in Sydney, Australia, with Justine, whom he had married in January 2000. While he was away, Confinity’s  founders, Peter Thiel and Max Levchin, staged a coup and convinced the board to remove Musk from the position. Officially, the falling-​out centered on a disagreement about which software to use as the technology platform, but personality differences also came into play. Musk could be difficult to work with, Levchin said. “He’s one of those guys who can be larger than the room.” Thiel, who had left when X.com and Confinity merged, returned and assumed the CEO role.

         Musk, however, remained PayPal’s biggest shareholder, with an 11.7 percent stake in the company. When it eventually sold to eBay in 2002 for $1.5 billion, he earned a payout of about $180 million. It was with this money that he capitalized SpaceX and invested in an unknown electric car company called Tesla Motors.
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            THE FIGHT FOR THE ELECTRIC CAR

         

         
            “If you’re going through hell, keep going.”

         

         Even when he wasn’t CEO of Tesla, Musk was a hands-on founder. He was instrumental in attracting other investors, influenced product design, and watched with dismay as the company struggled with cost overruns and quality issues in its early years. In August 2007, as chairman of Tesla’s board of directors, it was Musk who delivered the news to founding CEO Martin Eberhard that he was being demoted. By December, Eberhard had left the company completely. Musk would ultimately take over the leadership duties himself, but not before looking for someone else to do it. By the end of 2007, Musk had interviewed at least twenty candidates for the role. He wanted a CEO to build Tesla into the next great automaker, but it was hard to find someone who understood start-ups and knew how to build hundreds of thousands of cars.

         Reluctantly, and after two interim CEOs, Musk took over in October 2008, assuming the tripartite title CEO, Chairman, and Product Architect (a mouthful he stuck with until 2014, when he became, simply, CEO). None of those positions would have seemed all that attractive in 2008. Immediately after taking leadership, Musk had to contend with the global financial crisis, all while trying to keep SpaceX, which had failed with its first three launch attempts, alive.

         By that year, he and Justine had five sons—a pair of twins and a set of triplets—but were experiencing marital difficulties. Musk filed for divorce and within weeks started a relationship with the young British actress Talulah Riley. Captivated by Riley, Musk quickly proposed marriage and was accepted. (They married in 2010.)* By this point, Musk was living in Los Angeles and had undergone a transformation.

         The figure Musk cut was no longer that of the stereotypical, fashion-averse software engineer but one fit for the covers of national magazines and appearances on late-night talk shows. Soon enough, he was featuring on both. In December 2008, he was the subject of an admiring profile in GQ that was headlined “The Believer.” The accompanying illustration showed Musk’s head above the clouds—not in them, note—and looking out to space. In April 2009, Musk was given a guest slot on the Late Show with David Letterman to discuss the Model S concept car. The same year, he was the subject of a New Yorker profile for which he was photographed with his five sons in front of a clay model of the car.

         More magazine profiles were to come—Wired (2010), Forbes (2012), Esquire (2012), Fortune (2013)—and Musk was a central figure in the 2011 documentary Revenge of the Electric Car, which showed Tesla as it struggled through the financial crisis, marketed the Roadster, and lifted the cover on the Model S. Behind the glamorous cover stories and TV appearances, however, was a grit that the words and pictures couldn’t quite capture. For Musk to get his companies this far, he had to scrap, claw, and hustle. 

         It is no secret that Musk is an unconventional leader. He has been described by current and former employees as simultaneously daring, delightful, and difficult. “Elon always wants to know, ‘Why are we not going faster?’” one of his employees told writer Tim Urban. “He always wants bigger, better, faster.” Even JB Straubel, Musk’s co-founder and Tesla’s chief technology officer, has called the boss “an interesting mix of extremely challenging and incredibly difficult.” But perhaps Musk’s most important trait as a CEO has been his ability to overcome tough times. “If you’re going through hell,” he has said, citing one of his favorite quotations, “keep going.”

         These qualities have been essential in getting Tesla where it is today. Without them, in fact, Tesla probably wouldn’t have outlived the Roadster era. Building a new business is hard in any context. “Starting a company,” Musk has said, paraphrasing his friend Bill Lee, an entrepreneur and investor, “is like eating glass and staring into the abyss.” But it’s even harder if you’re trying to enter the auto industry, where the incumbents have been protected by high barriers to entry, such as the costs of building manufacturing plants, finding quality suppliers willing to work with small production numbers, and establishing distribution networks. Starting an electric car company, meanwhile, is a challenge on an altogether different level. History has been no friend to electric cars. Not even Thomas Edison, working in more favorable conditions, could make them succeed.

         “Electricity is the thing,” Edison said in 1903.

         
            There are no whirring and grinding gears with their numerous levers to confuse. There is not that almost terrifying uncertain throb and whirr of the powerful combustion engine. There is no water-circulating system to get out of order—no dangerous and evil-smelling gasoline and no noise.

         

         As the automotive era was getting started, Edison had decided that electric cars were the way of the future. Had he known what was ahead, he might have been surprised by how long the future would take to arrive. He did what he could to help the technology along, in no small part because he had developed nickel-iron batteries that would serve just the purpose. In 1901, he claimed he had developed an electric car that could reach speeds of seventy miles per hour. The following year, he said the prototype could drive eighty-five miles on a single charge and vowed to get his battery to market within a matter of months. “It will be but a short time before demand for storage batteries will create one of the most enormous industries in the land,” he said at the time. Musk would make similar claims 113 years later.

         Ultimately, Edison couldn’t deliver on his hype. The groundbreaking electric car he promised never went into production. But he wasn’t deterred. In 1914, he teamed up with his friend Henry Ford in another effort to make a battery that would be suitable for an electric car.

         “Within a year, I hope, we shall begin the manufacture of an electric automobile,” Ford told The New York Times in January 1914. He didn’t want to reveal too much of his plans, but Ford confirmed rumors of his partnership with Edison.

         
            The fact is that Mr. Edison and I have been working for some years on an electric automobile which would be cheap and practicable. Cars have been built for experimental purposes, and we are satisfied now that the way is clear to success. The problem so far has been to build a storage battery of light weight which would operate for long distances without recharging. Mr. Edison has been experimenting with such a battery for some time.

         

         It’s unclear if there really were multiple prototypes at the time, but there was at least one. A photo from 1913 shows it parked outside Ford’s Highland Park plant in Michigan. In it, an electrical engineer from Ford sits in a carriage seat perched atop a box that encloses three suitcase-size nickel-iron batteries. The driver’s seat is built upon a simple frame that ramps up to the axles at either end of the vehicle. The steering would be handled as it is in a small boat with a tiller. A photo from 1914 shows a second electric car, this one built on a Model T frame with a Model T steering wheel, and the batteries again under the driver’s seat. Rumor had it that the car, due to hit the road by 1916, would be priced between $500 and $750 (between $11,000 and $16,000 today) and would have a range of up to a hundred miles per charge.

         Edison and Ford’s creation was not an anomaly. At the dawn of the automotive era, it wasn’t clear that gasoline-powered cars would prevail over their steam-powered and electric counterparts. Indeed, for a while, electric cars held the advantage. Steam-powered cars, which had been around since the 1700s, were the early incumbents, but they couldn’t travel far without needing to be refilled with water, and they could take up to forty-five minutes to start. The first internal combustion engine cars were designed in the early 1800s, but they were inconvenient to drive. They had to be started with hand cranks, and their gears needed to be changed manually. They were also noisy and dirty, emitting an exhaust of nitrogen oxides, carbon dioxide, and soot wherever they went.

         Electric cars, on the other hand, were exhaust-free, easy to drive, and quiet. Some of the leading automotive innovators poured their energies into making them work. It was a Scotsman, Robert Anderson, who came up with the first electric carriages in the 1830s. It took more than fifty years, though, for the technology to reach the United States, and that was thanks to another Scot, a chemist named William Morrison. Morrison unveiled his four-horsepower “horseless carriage” in Des Moines, Iowa, in the late 1880s. In the 1890s, Connecticut’s Pope Manufacturing Company became the first electric vehicle manufacturer, and a young electrical engineer named Ferdinand Porsche designed an electric vehicle for the Austrian carriage maker Ludwig Lohner. Porsche, who would later start a sports car company that bore his name, put the so-called P1 on the streets of Vienna in 1898. The P1 boasted speeds of twenty-one miles an hour and a range of forty-nine miles per charge.

         Despite the hype and their combined star power, the “cheap and practicable” electric car that Ford and Edison promised never eventuated. Edison couldn’t get his batteries to pass the testing phase, and he failed even to develop one that could power an internal combustion engine car’s starter motor. Ford, who had other things to deal with, eventually gave up on the plan to work with his friend, despite initial plans to buy a hundred thousand batteries from the inventor and invest $1.5 million ($36 million today) in the project.

         Hopes for electric cars were dealt a killer blow when, just as Edison failed to make his batteries work, Charles Kettering perfected the design on an electric starter motor that eliminated the need to start a gasoline car by hand crank. Suddenly, internal combustion engine vehicles seemed eminently more practical, not least because of a lack of electrical infrastructure in the United States. Ford turned his full attention to mass manufacturing the gasoline burners, and cheap oil from the Texas oil fields, discovered in the early 1900s, fueled a momentum shift that  made electric cars essentially obsolete by the 1930s.

         Anyone who still believes in the need to fight for electric cars has fair reason. Six decades after they disappeared from America’s roads the first time, they made a sudden resurgence—only to die again.

         The revived hopes for electric cars started in California. In an attempt to curb air pollution, the California Air Resources Board (CARB) established a rule that required automakers who sold cars in the state to offer zero-emissions vehicles. CARB was inspired in part by GM, which had produced an all-electric concept car called the Impact. In 1996, GM started leasing a production version of that car in California and Arizona under the name EV1.

         The EV1 was a sporty two-door model that could accelerate from zero to sixty miles per hour in 6.3 seconds. Drivers gained entry to the car with a keypad instead of a key. It quickly found a cult following among clean-tech enthusiasts and was driven by film stars such as Tom Hanks and Mel Gibson. However, no one could own the vehicle. Just 1,117 EV1s were ever made, and they were offered by lease only, ostensibly so GM could ensure quality repairs. The automaker soon found reason to end even that meager offering. In 1999, citing lack of public demand and high production costs, GM stopped manufacturing the EV1. Three years later, it discontinued the lease program and sent all but a few cars to the demolition yard. The rest were destined for museums and universities.

         The real reasons for the EV1’s demise were likely more complex. The 2006 documentary Who Killed the Electric Car? pinned the blame not only on consumers and automakers but also on President George W. Bush’s administration and the oil industry. While consumers were starting a love affair with SUVs and showed little interest in range-limited EVs, automakers focused their resources on more-profitable gas guzzlers. In 2002, for instance, GM was selling nearly four thousand Hummers a month. Environmental credentials weren’t the Hummer’s strong point—it eked out just fourteen miles per gallon.

         Meanwhile, at the time of the EV1’s death, the Bush administration pushed CARB to abandon its electric car mandate. In 2002, the administration’s Department of Justice supported a lawsuit brought by GM and DaimlerChrysler against CARB that claimed California was attempting to set a mileage standard. Such a standard was (and continues to be) the domain of the federal government, the parties argued. President Bush’s chief of staff at the time, Andrew Card, had been chief lobbyist for GM and was head of an auto industry trade association when California first proposed the mandate (which he opposed). White House spokesman Scott McClellan denied that the administration was taking sides because of Card’s connections to the auto industry. “The American people would be best served if the leadership of special interest groups worked with us in our efforts to increase fuel efficiency, promote safety, and improve air quality,” McClellan said in October 2002. In 2003, CARB relaxed its emissions standards and dropped the electric car requirement.

         Oil companies were in on the action, too. The Western States Petroleum Association, an oil industry lobby group, had funded a campaign against utilities that were installing electric car chargers. Through proxies called Californians Against Utility Company Abuse and the Clean Air Alliance, the lobby group urged a ratepayer revolt by calling the planned charging infrastructure a “hidden tax” on electric bills. It also disseminated technical and economic arguments against electric cars.

         When GM’s EV1s were ultimately crushed, so were the hopes of electric car advocates. A band of supporters turned up to the wrecking yard and staged a candlelit memorial for their lost vehicular friends. Elsewhere, an interested observer was taking note. “When was the last time you heard about any company’s customers holding a candlelit vigil for the demise of their product?” Elon Musk asked in a January 2013 interview. “Particularly a GM product!” The saga, he said, served as inspiration for his investment in Tesla.

         
            *

         

         Musk has characterized his companies as moral missions as much as businesses. He didn’t start Tesla or SpaceX to make money, he has said, but because he believed the world needed them. The future for humans on Earth would be terrible if we didn’t switch to sustainable energy, and without electric cars, the peril from climate change would be unimaginable. His goal to colonize Mars is also motivated in part by a moral impulse. In the case of an extinction event, which could be brought on by anything from runaway climate change to rogue artificial intelligence, we’d all be homeless. “I think there is a strong humanitarian argument for making life multiplanetary,” he has said, “in order to safeguard the existence of humanity in the event that something catastrophic were to happen.”

         The degree to which he cares about his companies on a deep, personal level was brought home in a 2014 interview in a Tesla store in London. Asked by a reporter about his sensitivity to criticism of his companies, Musk compared the experience to a parent having his child unfairly maligned. “There are honest criticisms to be had, certainly,” he said. “But it’s difficult to take false criticism of something you care about.”

         Guided by this view of his work and determined to protect the future of electric cars, Musk has made a habit of responding to perceived slights. Let’s take a quick look at the Elon Musk Pugilistic Powerwall of Fame.

         
            Henrik Fisker: Tesla sued the Danish designer after hiring him on contract to do the styling for an electric sedan, code-named White Star (the program would later spawn the Model S). An arbitrator found in Fisker’s favor and ordered Tesla to pay more than $1 million in legal fees. “I don’t think very highly of Henrik Fisker,” Musk would say in a 2012 interview. At the same time, he called the Fisker Karma, a luxury hybrid sports car, “a mediocre product at a high price.”

            Martin Eberhard: Eberhard, Tesla’s first CEO and one of its founders, sued his former company for breach of contract and slander. Musk responded by calling Eberhard a liar and published a blog post detailing a list of decisions made by the former CEO that sent the Roadster project way over budget. The parties settled the suit out of court and didn’t disclose the terms of the settlement.

            Top Gear: The BBC car show presented an unflattering image of the Tesla Roadster, showing the hosts pushing it by hand after it had supposedly run out of charge. Musk called the show “about as authentic as a Milli Vanilli concert,” and Tesla sued Top Gear for libel. After losing in court twice, Tesla appealed. A judge dismissed that, too.

            John Broder: Musk called Broder’s New York Times story, about stalling on the side of a highway in a Model S, “fake” and published a blog post saying that some journalists believe “facts shouldn’t get in the way of a salacious story.”

            Randall Stross: After the writer published a column in The New York Times that questioned why taxpayers were subsidizing a company that sold expensive cars, Musk called Stross a “huge douchebag” and an “idiot.”

            George Clooney: The Hollywood actor griped to Esquire that his Tesla Roadster kept getting stuck on the side of the road. In response, Musk tweeted: “In other news, George Clooney reports that his iPhone 1 had a bug back in ’07.”

            Jarrett Walker: Public transport advocate Jarrett Walker took issue with Musk’s saying in an interview that public transport sucked. Walker tweeted that Musk’s apparent disdain for public transport was a “luxury (or pathology) that only the rich can afford.” Musk responded on Twitter by calling Walker an “idiot.” But then he apologized and corrected himself, clarifying that he meant to say “sanctimonious idiot.”

            Mitt Romney: In a debate with President Obama, the Republican Party’s 2012 presidential nominee named Tesla among a group of clean-tech companies that had received government funding, labeling them “losers.” Romney “was right about the object of that statement,” Musk would later say, “but not the subject.”

         

         Since his teenage years, Musk has known what it’s like to be the victim of bullies. His responses to critics, fair or not, suggest he has no intention of ever again putting himself in such a position of submission. At the same time, he also seems to have paid heed to the lessons of history.

         Some of Musk’s critics have called him a modern-day Preston Tucker, the entrepreneur-engineer who, in the 1940s, started a company to build a car that would introduce innovations such as safety belts, windows that popped out on impact, and an engine in the back for rear-wheel drive. Tucker, part hype artist and part genius, produced fifty prototypes of his glamorous Tucker sedan but was charged with fraud by the Securities and Exchange Commission (SEC), which, according to a report leaked to the media, questioned his intention of mass manufacturing the vehicle. While Tucker ultimately won in court, his company, buried with debt and facing lawsuits from dealers who had been promised delivery of the new sedan, could not withstand the pressure. It closed down as the trial began. Tucker died from lung cancer in 1956, aged fifty-three.

         A popular conspiracy theory holds that Tucker was the victim of the Big Three—GM, Ford, and Chrysler—working with their associates in the SEC to neuter a threat to their businesses. Whether or not there is any truth to that assertion, six decades later, the institutional opposition to Tesla’s efforts to change the automotive industry has been overt.

         Throughout its history, Tesla has had to contend with a continuation of the obstacles that thwarted electric cars over the past 150 years. However, it has also faced a series of fresh challenges. As Tesla moved beyond the Roadster and closer to becoming a mainstream automaker with the Model S, it would find itself fighting to protect its safety record in the wake of a series of high-profile fires; to defend its sales model against auto dealers; and to reassure skeptical consumers about the long-distance drivability of its cars in the face of entrenched “range anxiety.”

         Each new battle would test the depths of the CEO’s force of will. Edison couldn’t do it, but maybe Musk could.

         
            *

         

         As a business leader, Musk shares at least one thing in common with Steve Jobs: He is a wartime CEO. Such leaders preside over their companies when they face an imminent existential threat, says Ben Horowitz, a Silicon Valley investor and partner with Netscape co-founder Marc Andreessen in the celebrated venture capital firm Andreessen Horowitz. The wartime CEO’s companies depend on strict adherence to a mission, Horowitz wrote in his book, The Hard Thing about Hard Things. While a peacetime CEO follows protocol, a wartime CEO violates it in order to win. While a peacetime CEO defines company culture, the wartime CEO lets the war define the culture. A peacetime CEO knows what to do with a big advantage, while a wartime CEO is paranoid.

         “We had multiple near-death experiences,” Musk has said of Tesla’s history. “Death on the nose—just right in front of you.”

         Peacetime leaders must broaden the current business opportunity, so they encourage creativity and contribution across a diverse set of objectives, wrote Horowitz. “In wartime, by contrast, the company typically has a single bullet in the chamber and must, at all costs, hit the target.”

         “If you are fighting a battle, it’s way better if you are at the front lines,” Musk said, explaining why he had a desk on the factory floor when the Model S started production. “A general behind the lines is going to lose.”

         “Wartime CEO,” wrote Horowitz, “cares about a speck of dust on a gnat’s ass if it interferes with the prime directive.”

         “If we had not succeeded, then we would have been used as a counterexample of why people shouldn’t do electric cars,” Musk said about Tesla’s near-bankruptcy during the financial crisis. “People would have used Tesla as an example of just another stupid car company, basically.”

         Horowitz was echoing the former Intel CEO Andy Grove, a business hero in Silicon Valley, who had written: “Success breeds complacency. Complacency breeds failure. Only the paranoid survive.” The threats to a company can come from competition, dramatic macroeconomic change, market change, supply chain change, and so on, Horowitz said. Tesla has faced it all.

         “When Henry Ford made cheap, reliable cars, people said, ‘Nah, what’s wrong with a horse?’ That was a huge bet he made, and it worked,” Musk said in 2013.

         Management books tend to be written by management consultants who study companies during their times of peace, Horowitz cautioned. Other than Grove’s writing, he didn’t know of any books that taught people how to manage in wartime like Steve Jobs.

         When Jobs returned to Apple as interim CEO in 1997, the company was months away from bankruptcy. Four years later, it released the iPod.

         On May 8, 2013, Tesla reported its first quarterly profit. There had been many start-ups over the decades, but, at last, an electric car company was selling enough cars to stay in business. Profitability was what made a company real, Musk said. “Tesla is here to stay and keep fighting for the electric car revolution.”

         But that fight was just getting started.  

         
            * The couple ultimately divorced (for the second time) in 2016.
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