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introduction

A Nation of Inventors

A few years ago, in the post-bailout gloom of the Great Recession, I saw a story in the news that stuck. A foundation in California was offering a large cash bounty to anyone who could make a safe, practical, 100-mile-per-gallon car. Gas prices were going up, oil reserves were going down, the planet was baking; something had to be done. The foundation had raised $10 million, and now it was dangling the money from a string. Hit the target, win a piece of the jackpot. The Automotive X Prize it was called. Big companies could enter, but so could lone inventors and garage hackers and start-ups. Size didn’t matter, only the quality of the machine.

I’m not a car person. When I was a kid, I used to read Car and Driver and Motor Trend with my father, a longtime chemist at DuPont. He was the kind of guy who secretly coveted a sports car but always went for the responsible family sedan instead. I liked to clip out pictures of futuristic concept cars, high-mileage pods made of exotic materials, and tape them to the wall of my room. But it was just a phase. Whatever I learned from reading the magazines I’ve long forgotten. I drive a 2002 Honda Accord and have the oil changed at the dealer, and when I get behind the wheel, I don’t want to think about what’s happening under the hood. I’m thirty-five with a wife and a young daughter and a small stack of Raffi CDs in the front. I just want the thing to work.

Still, the idea of the Prize resonated with me. The psychology of it—using a bald appeal to human greed to achieve an idealistic goal—made a lot of sense. If you want to get a job done, you pay for it, right? And the foundation’s interest in small inventors seemed more than justified by the recent economic catastrophe. The big guys had failed us in America. Wall Street, General Motors—our rich elites had blown up the economy, and now they were sucking down billions in taxpayer bailouts. I read that Henry Ford’s Model T got 20 miles to the gallon. That was in 1908. A century later, the average new car in America got 21 miles per gallon. It was hardly crazy to think that a tiny, nimble company, or even a tinkerer in a garage, could design a more efficient car than GM. It seemed important, actually, to go looking.

Soon I was poring over every article on the X Prize I could find, and the more I learned, the more legitimate it appeared. The sponsor was the solid, reputable Progressive Insurance Company. The CEO of the foundation was a physician and successful entrepreneur. He insisted the cars had to be “real.” They could run on electricity, hydrogen, gasoline, ethanol, steam, or some amazing new fuel as yet unknown, but, according to the rules of the X Prize, they had to be “production-capable” and “designed to reach the market”—no concept cars, no science projects that would disappear beneath tarps after the contest was over. They had to seat at least two large people comfortably, a large person being defined as an adult male in the 95th percentile of height and weight: six feet two inches tall, 215 pounds. That’s just the slightest bit smaller than the average NFL quarterback. Also, a driver knowing nothing about a particular car had to be able to figure out how to drive it within ten minutes. Grandma had to be able to drive it.

In early 2010, I reached out to several teams. One was a group of garage hackers in an Illinois cornfield. A second was a team of sports-car racers from Lynchburg, Virginia. A third was a group of students and teachers at an inner-city high school. A fourth was a start-up company in Southern California. For the most part, they’d all been working on their cars since the Prize was first announced, in 2007, and now they were ready to test them, in a series of increasingly rigorous competition stages throughout the spring and summer at a NASCAR track in rural Michigan.

I started traveling around the country, meeting racers, robot-builders, and a guy who designed stealth bombers and called himself Aero Man, and it wasn’t long before I’d dropped most of my other freelance journalism work to focus on the Prize. Watching the teams prepare their cars for the track, I felt more hopeful than I’d felt in years: In the thick of the worst economic funk since the Great Depression, here were all these people working furiously in garages and warehouses and barns, trying to hit a series of staggeringly difficult targets that no government, automaker, or inventor had ever achieved.

In April, June, and July, I followed the teams to Michigan, where they battled each other with millions on the line. Then, after the competition phase of the Prize was over, I continued to visit them for the next three years, well into 2013. Partly it was simple curiosity. I knew their story wouldn’t end with the Prize; it wouldn’t end until the market either accepted or rejected their ideas. I wanted to write a real history of their effort. I wanted to know what would happen next. Would the automakers court them or ignore them? Could a handful of inventors shape a powerful industry?

But there was another reason I kept following the teams: By now, I was convinced that their story spoke to something larger than the future of cars.

Over the last half century, as the American economy has shifted toward “knowledge work”—as the factories that used to sustain cities like Detroit and Baltimore and Philadelphia have died, leaving vast swaths of poor and minority kids without access to jobs; as Wall Street has siphoned off a generation of young overachievers and put them to work writing algorithms to extract billions from markets; and as other strivers have moved to Silicon Valley to find their fortune by creating the next new viral whatever—inventing things that matter in America has increasingly become the province of elites. And it didn’t used to be this way. “We are called the nation of inventors,” Mark Twain said in 1890, “and we are. We could still claim that title and wear its loftiest honors if we had stopped with the first thing we ever invented, which was human liberty.” In Leaves of Grass, Walt Whitman wrote, “A new worship I sing / You captains, voyagers, explorers, yours / You engineers, you architects, machinists, yours.” What excited these guys about invention was the democracy of it. Invention as an everyday pursuit, a way of using the materials at hand to get along in a raw place and explore new terrain. An impulse to scrounge and tinker that would later find its greatest flowering on the Michigan farm of Henry Ford, the Ohio bicycle shop of the Wright Brothers, and the California garage of Steve Jobs and Steve Wozniak, who were all anonymous nobodies when they began the work that changed the world.

This is a story of invention in the old sense of the word. This is about what people in America are capable of when thrown back on their heels, forced to improvise in bad economic weather. It’s about ordinary men and women whose lives have been transformed by a remarkable quest, one that combined elements of the Olympics, NASCAR, Junkyard Wars, the Longitude Prize of 1714, and the Apollo Program. And it begins on a starry night in rural Illinois.…



part one

shakedown

The mentality of the man who does things in the world is agile, light, and strong.

The most beautiful things in the world are those from which all excess weight has been eliminated.

—Henry Ford,
My Life and Work




1

Kevin and Jen

We speed west into a bank of mottled clouds and blue-black sky and not much else. We drip with sweat. The launch site is two miles back and counting: the barn where the light is on and the guys are waiting to hear if everything’s okay. We try to talk to one another, we shout and scream, but our words get shredded by motor noise, by a sound like a blender gone berserk, whirring and rising to a blastoff pitch.

There are four of us in here: me, a woman named Jen Danzinger, and two men. The men are in front, firing questions at each other in quick bursts. I’m in back with Jen. She braces a hand against the door. Headlights blaze by in the oncoming lane. I wonder how much the other driver noticed—maybe just a silvery bulge, maybe our vehicle’s whole weird shape. Elongated fuselage, tapering tail. Does he have any idea what the hell he just passed?

The road beneath us marks the boundary between two Central Illinois farming counties. We’re 220 miles from Chicago, 100 miles from Champaign, 80 miles from St. Louis, and only a couple miles from two major U.S. roads. To the northwest is U.S. Route 66, one of the first American highways, built to let drivers bypass little farming towns. Around here it happens to be the frontage road, or access road, that runs parallel to Interstate 55. If we press our faces to the heat-fogged, northwest-facing windows and look beyond the frontage road, we can see headlights torquing through the heavy blueness on I-55—another, bigger highway built in the seventies so that no driver would ever have to slow down in Divernon, Illinois.

Divernon. An old coal town. The seam tapped out around 1920. The mine closed, the railroad went out of business, and citizens drained away to other, more prosperous places. By the nineties, so many people had left that it no longer made sense for the town to maintain a high school. In a final humiliation, Divernon began shipping its children to a neighboring district seven miles west.

The market crash of 2008 caused barely a ripple here because the pond had been drying out for decades. The Obama stimulus bill of 2009 managed to skip across what was left of that pond like a smooth, flat rock. The only thing resembling economic stimulus in this region had come and gone eight years before, in 2002, when the gruff old man who owned the hardware/beer/auto-parts store in nearby Springfield, the capital of Illinois, only fifteen miles north of Divernon, hung a CLOSED sign in the window, walked back into the dusty recesses of his shop, and shot himself in the head. When police removed his body and explored the building, they found a stash of strange treasures: a live hand grenade, a loaded 1955 Smith & Wesson .32 pistol still in its original box, and, incredibly, a secret second floor filled with vintage cars and motorcycles, including a 1912 Harley-Davidson with an intact carbide headlight. A rumor went around town that Jay Leno, a voracious car collector, had heard about the find and made inquiries. Another rumor had it that David Letterman was going to pay top dollar for the Harley just so he could piss Leno off by destroying it on his show. When the vehicles were eventually put up for auction, two thousand people registered to bid, and an equal number showed up just to watch. Two men from Decatur ended up pooling their money to buy the Harley for $80,000.

Our driver, Kevin Smith, a chemical engineer, suddenly throttles down. The vehicle judders to a halt.

“Regen’s kickin’ in,” Jen says.

“Regen” is short for regenerative brakes. In an electric vehicle like this one, the regen system traps the energy normally wasted during braking and pumps it back into the battery pack. The sound it makes is distinctive: not a screech but sort of a whrr-whrr-whrr-RUH, like the sound of Pac-Man getting eaten by a ghost.

A smell now fills the cabin, plasticky and coppery, and I notice Jen making a face. She isn’t an engineer like the men in front. She’s a graphic designer, a programmer, and a onetime creative writing major. Over the past four months, whenever something about this vehicle has confused me, I’ve gone to Jen for an explanation, because she’s sharp and she’s funny and she speaks a language I understand. Her role tonight is to pay attention to sounds and smells: every pebble beneath the wheels, every vibration, the smell of 800 pounds of batteries cooking away inches from her right thigh. This is a test drive. “Diagnosing problems on cars can involve all senses,” she’ll tell me later, “but I caution against using taste.” Jen says that smells are particularly revealing. Her descriptions of automotive smells have a literary quality. Burning oil “is an easy one: the bluish-black cloud, and a gagging pollution at the back of the tongue.” Hot brake pads are “like hot metal and pencil tips that threaten to clog your nose hairs.” Leaking antifreeze is sticky-sweet, like burning maple syrup.

Hot batteries are a new one, though. She’ll tell me later that they smell like Barbie swallowing a roll of pennies and going to a tanning salon.

Now that we’re stopped, Jen and I flick the latches at the bottom of our doors. They open vertically, not horizontally: gullwing doors, usually found in vehicles of outrageous luxury, like high-end sports cars. Also the DeLorean from Back to the Future. I forget to hold on to my door’s leather handle as it rises, as I’ve been instructed to do, and it snaps up too quickly, causing a loud bang.

Kevin Smith raises his eyebrows. He steps out of his seat and examines the scratch my door made on the roof.

Kevin tells us something is wrong with the car. A few minutes ago, it “didn’t want to shift” and “made a bad noise and a bad smell.” He confers with the freckled, red-bearded man in the shotgun seat, Nate Knappenburger, who’s hunched over a laptop.

With the doors open, we can get our bearings. There’s a field of corn to our left and a field of soybeans to our right. A summer breeze ruffles the crops. It’s June 2010. Fireflies dimple the corn with light. The air smells like pollen. The sky is pierced with stars.

“Feels roomy all of a sudden?” Kevin says to Jen, his wife.

“Big pimpin,” Jen replies.

KEVIN AND Jen have known each other since they were kids. They went to the same elementary school, lived in the same town: Park Forest, a middle-class suburb of Chicago. Kevin’s father managed a grocery store there. Jen’s parents were divorced. She lived with her mother, who worked as a dental assistant. Their houses were a quick bike ride away, which is how, when they were nine, they first got to be friends, despite having nearly opposite personalities. Kevin was engaging and pointy-eared and never stopped talking. Jen was slight and private, with green eyes and birdlike features. But they both sensed they were different from the other kids; instead of sports, they liked movies and fantasy games. At school, during recess, Kevin and Jen liked to sit on a patch of concrete and draw elaborate Dungeons & Dragons mazes. Drawing the mazes was more fun than actually playing the game. They’d see how complex they could make them, putting monsters around every corner, adding traps and hidden passages.

Kevin had never met anyone like Jen. She liked to climb trees and catch crawdads in the creek for the pure muddy thrill of it. She’d once tried to bloody the nose of a little boy in her class for some foul remark, at which point her teacher pulled her off the boy and scolded Jen for unladylike behavior. She was cool. She wasn’t a girl—she was Jen.

In sixth grade, Kevin handed her a marriage certificate he’d bought from a novelty vending machine at their local arcade. He’d taken the liberty of filling out the blanks.

At first, Jen didn’t know how to process Kevin’s affection. She kept him at a distance until she was sixteen, when she started learning how to drive her mother’s car. One day, after school, Kevin insisted on walking Jen out to her car, and before they said goodbye, she saw Kevin looking at her. There was “something about the way the parking-lot sodium lights illuminated his eyes,” she would recall later. “Suddenly I felt an emotional connection and realized I’d wasted a lot of time. He was the one.”

They started dating around the time they started working on cars together. Their first project was Jen’s 1981 AMC Spirit, a classic American crapbox—one of those small, lumpen hatchbacks that American automakers had started to pump out after the oil shocks of the seventies. Because of its powder-blue coat of paint, Jen had dubbed it the Smurf. It was what she drove to her after-school job at Arby’s, and it was what she drove to avoid having to ride the school bus, where bullies had singled her out, teasing her relentlessly about the way she looked: her feathered dome of hair, her denim jacket and Iron Maiden T-shirt, her ripped jeans, her skull earring. The Smurf was freedom, and she’d grown fond of it despite its many quirks, the way you might grow fond of some damaged animal you’d rescued from the side of the road.

Of course, it eventually broke down, during one of the coldest Chicago winters anyone could remember. In Jen’s family, when a car broke, you took it to a professional, but Kevin insisted they could fix it themselves. For years he’d worked alongside his father and his older brother, fixing old Chevys and Ramblers. He went to an auto-parts store and bought a new carburetor. A few nights later, he drove to Jen’s house. It was dark and viciously cold, subzero with the windchill. Together, Kevin, Jen, and Jen’s mother pushed the dead Smurf from the driveway into the single-car garage. They couldn’t get it completely inside, so they hung blankets on either side of the car to cut down on the wind. The cold made the metal tools painful to hold. As Jen’s mother kept the kids supplied with mugs of hot chocolate, Kevin showed Jen, patiently, step by step, how to replace the carb. You do this. Then this. You unscrew this. She’d always thought there was some magic to working on cars, some secret instinct. Now she realized there was no magic, only screws and bolts, belts and hoses.

After that, Kevin and Jen shared a passion for puzzling out automotive problems. Throughout college, they patched up each other’s cars so they could drive to see each other on weekends. Jen attended a small liberal arts school not far from Springfield, while Kevin studied chemical engineering at the University of Illinois at Chicago. He joined the Society of Automotive Engineers club, which built alternative-fuel cars and entered them in competitions with other schools. The club didn’t have much money, so it had to be creative. Parts were foraged from Dumpsters. Engines were bizarrely configured. A solar car included a seat stolen from a lecture hall. A hybrid Dodge Neon used a Korean-made diesel engine meant for a riding lawn mower.

The Neon almost got Kevin killed before he could earn his degree. In a 1995 competition, he was riding shotgun, at a racetrack, when a ten-inch cog came loose inside the engine. Spinning incredibly fast, the large silver cog bounced around the engine compartment, finally shooting out the bottom of the car through the wheel well and snapping one of the car’s metal A-arms, part of the front suspension. The Neon went skidding into the grass. Jen was there that day, watching in the stands, and when Kevin’s car didn’t emerge from behind a tree stand on the racetrack’s far straightaway, she ran down the steps and sprinted across the infield grass. When she got to the other side, heart racing, she saw Kevin with this huge grin on his face, like he had just experienced one of the greatest moments of his life.

By now, Jen had graduated from college and was working on her master’s degree in English at a school in Springfield. When Kevin graduated in 1996, he got the first job he could find in Springfield so he could be near her. He became a bureaucrat with the Illinois Environmental Protection Agency. He wrote pollution-prevention permits for the state. He calculated the toxic emissions of steel factories and huge agribusiness plants, then produced reports studded with chemical symbols and descriptions of manufacturing processes. “Like most people,” he would say later, “I have a job that I hate.” But the pay and benefits weren’t bad, and by 1997, he and Jen had saved enough to buy their first home, an $80,500 ranch house on the outskirts of Divernon. A farmer had owned it for years, and before that, a coal miner. Kevin loved the house because it came with a barn, a creek, and numerous mature trees; an avid hiker, he’d always dreamed of caring for his own piece of wilderness, far from any city. For her part, Jen thought the house was merely “solid,” but she soon grew to enjoy living there, mostly because the setting was so private that she could see every social interaction coming from miles away. If you didn’t bother your neighbors, they didn’t bother you.

The previous owner had built a pole barn in the back—a common, low-cost type of barn often used to house tractors, consisting of a series of poles sunk into the ground with metal sheeting around them—and pretty soon, Kevin and Jen were working on cars in the barn, side by side. For a time, Kevin hacked away at what he called a “FrankenFiero”—two halves of two Pontiac Fieros welded together down the middle, lengthwise. Meanwhile, Jen tinkered with an old AMC Gremlin. Its original firecracker-red paint job had faded to a sad orange. She appreciated the car’s ugliness and its ridiculous, unmarketable name. It was like a monument to confused corporate thinking—the ultimate underdog car. Later, she would pay to enter it in a car show, just so she could see the looks on people’s faces as they walked by: ’57 Chevy Bel Air, ’68 Plymouth Roadrunner, ’27 Ford Model T custom roadster … Gremlin.

As soon as they bought the house, Kevin and Jen worked to pay off their small mortgage as quickly as they could. They’d always been afraid of debt. It was best to live simply and owe nothing. That was freedom.

In the summer of 1998, a local Unitarian minister married them in an outdoor ceremony behind their house, beneath the canopy of a big white oak tree. Their friends stayed for two days, drinking beer and eating barbecue and cake. At that point, Jen started working three part-time jobs on top of her day job as a programmer at a Springfield business. She’d promised Kevin she would pay off $10,000 in credit card debt she’d been carrying for years.

One year became two, two became five. They worked, saved money. Jen switched jobs, going to work for an association of electric cooperatives, member-owned groups whose mission was to bring electricity to rural areas. She developed websites, designed newsletters and logos, and laid out magazine articles for Illinois Country Living magazine. Kevin stayed where he was, at the Illinois EPA. Instead of having kids, they adopted two dogs that others had abandoned: Scooter, a Pomeranian mix, and Sala, an Australian shepherd with eating issues. To cut down on heating bills and make themselves more self-sufficient, they installed a geothermal heating system, then paid it off early. By 2007, Kevin and Jen owed nothing on their credit cards or their two cars—a Chrysler Neon and a Ford Ranger pickup. All Kevin owed was a small monthly payment on a Harley-Davidson motorcycle.

Then, that fall, he heard something about a contest.

I FIRST became aware of Kevin and Jen during a phone call with an X Prize staffer in February 2010. I’d asked the Foundation to point me in the direction of a few interesting teams, and a guy there suggested I look into Illuminati Motor Works, which is what Kevin was calling his project. “Battery-powered dreamboat,” I wrote down. “Illinois cornfield. White guys.”

I live outside of Philadelphia, Pennsylvania. I left a phone message with Kevin in Springfield. He returned my call on his lunch break, from the cab of his pickup truck. He talked faster than I could keep up; a brief call yielded five pages of quotes about batteries, aerodynamics, welder’s gloves, stoves, and glass, each strand of thought hopelessly knotted into the next.

I wanted to understand. So in March 2010, I flew from Philly to St. Louis. I rented a car, drove two hours north to Springfield, and slept in a motel.

The next morning, I rose early and headed south on the interstate. After twenty miles, I exited onto Route 66, pulling past grain silos and fields of soybeans in a low, thick fog. In the fields, slow-moving tractors seemed to smoke like freshly doused lumps of coal.

Before long, I approached a rare vertical blip in the landscape—a thick circle of tall trees concealing some kind of compound. I pulled into a gravel driveway and parked beside a small burgundy house with white trim. Off to the left was a creek that led to a barn. Beyond the trees lay cornfields as far as I could see.

A black-haired man stepped over two lethargic dogs to answer the door. He was wearing a hat that read SCOTTY’S QUALITY RECYCLED AUTO PARTS. There was a can of generic cola in his left hand. His gray T-shirt had a welder burn in it the size of a tennis ball. He grinned hugely, showing off a pair of cherubic dimples. Kevin Smith had told me he was thirty-nine, but he probably could have passed for twenty-eight. He had a brown mustache, a soul patch, and a thin crescent of beard on his chin.

“Right now I’m on a furlough from the state,” he said, beckoning me into his kitchen. “Illinois is in trouble.”

Because the recession had drained the state’s budget, Illinois had offered state employees like Kevin the chance to stay home without pay. Some of Kevin’s colleagues had taken the furlough to spend more time with their spouses and kids. Kevin took the furlough so he could work on his X Prize car.

“I’ve spent everything I’ve made for the last two years on this project,” he told me. “Last year’s taxes were interesting. I actually spent more money than my taxable income. It’s a voluntary furlough, and I’m like, Woo-hoo! I need the time.”

At the kitchen table, three men in flannel shirts sipped coffee. They were also on furlough from state jobs.

“This coffee is terrible,” one of the men told Kevin. “I’m sorry. It really is.”

The men picked up their coffee mugs, walked over the two napping dogs and out the front door, and took a left. They passed a filled, aboveground pool covered with green scum. Beyond the pool was a barn with a heavy maroon door. Kevin opened the door and flicked on a light, revealing a cavernous space littered with tools and auto parts. Shelves groaned with stray gears, bolts, pieces of plywood and metal, and buckets of epoxy. In one corner was a makeshift, scale-model “wind tunnel,” a plywood contraption that looked like part of a skateboard ramp. A message was scrawled on the wall in blue chalk: SOMEBODY HAS TO DO SOMETHING. THAT SOMEBODY IS US!

Kevin pointed to a small wood-burning stove: “This is where we forged our steel.”

I didn’t know what that meant. Steel for the car? I thought he was kidding.

He lifted a sheaf of old newspapers from the dusty concrete floor, placed them in the stove, and lit a match. He fed the mouth of the stove with scrap pine until the pine caught. He crumpled a pizza box into the fire, and the flames licked higher.

Then he stood, walked toward the middle of the shop, and proudly announced, “Here’s the car!”

The entire surface of the car’s body had the ridged, shriveled, dessicated texture and yellow-brown color of dead skin. And there was a lot of surface area. In front, a pair of large, bulbous fenders swooned up and over the wheels, a style reminiscent of luxury cars from the thirties, and the car sloped back from there in a gradual taper of shocking length, stretching on and on, like the trail of a diva’s gown. The dead-skin stuff was dried epoxy. Soon the car would have a coat of primer, then a coat of silver paint atop the primer, but for now, Kevin and his buddies were still in the process of gooping epoxy on the car’s fiberglass body, which they had built up, layer by layer, entirely by hand, like middle schoolers doing papier-mâché.

Kevin explained that under the fiberglass and epoxy was a steel-tube frame, also built by hand. I didn’t know you could build a car’s steel frame by hand, but there are lots of things I don’t know about cars, and Kevin made the frame seem like not that big a deal. He’d simply gone to the local metal supplier and scrap yard, Mervis Iron, and bought a bunch of steel tubes at anywhere between 30 and 90 cents a foot. The steel was regular old “mild” steel—the kind used to make bridges—and not the more expensive, lighter chromoly steel used to make bicycles. He’d brought the tubes back to the barn and stoked the wood-burning stove until the coals were orange. Wearing a welder’s glove, he’d gripped a length of steel tubing and fed one end into the mouth of the stove. Once the end was glowing red, he’d carried it to a workbench where Josh Spradlin, one of his friends and colleagues, had clamped a piece of plywood that formed a curve: perhaps the sharp curve of the car’s fender, or the curved, arching rib that would form the top of the car. Kevin wrapped the molten tube around the top of the plywood. Josh held a hammer in each hand, pinning the tube to the plywood with the hammers as Kevin gripped a third hammer and beat down on the tube, forcing it to conform to the curve.

Once the steel tubes had cooled, Kevin welded them into a frame. He told me the car contained several thousand welds. This seemed like a lot, especially if they were all done by hand, and by one dude, instead of by those slick-looking robots you see in car commercials. I couldn’t shake the image of a crucial weld in Kevin’s car snapping like a chicken bone at 70 miles per hour.

“Doesn’t the structural strength of your car depend on your skill as a welder?” I asked.

Kevin puffed himself up and flexed his arms. “Why, yes, it does,” he said, grinning. “Thank you!”

“Thomas will be the first one to drive it,” Josh said, nodding at Thomas Pasko, a team member who runs a local auto-repair shop.

“My wife just took out a $2 million insurance policy,” Thomas said.

“We should all take out $2 million policies,” Josh said. “We seat four people in the car.”

By now, Jen Danzinger had joined the men in the shop. “My wife’s smiling,” Kevin said. “Apparently she already bought a policy.”

Jen tilted her head thoughtfully.

“I could get a new couch,” she said.

Kevin turned serious for a moment and admitted that, yes, he was “paranoid” about something breaking. It wasn’t just the welds. Much of the car was made from used parts that Kevin and his friends had scavenged from local junkyards. The rear suspension came from a Dodge Neon. The struts were a combination of Nissan, Miata, and Neon struts. “The steering is Honda,” Kevin told me, then frowned, racking his memory for more examples.

[image: ]

Illuminati’s car in March 2010.

Josh jumped in. “The master cylinder is Volkswagen.” He was a large man with a long graying beard and a shaved head. His right calf was covered with a tattoo of a hiker in the woods, a colorful scene that was accompanied by a quote from The Lord of the Rings: NOT ALL THOSE WHO WANDER ARE LOST.

The windshield was from a Mazda Miata, Josh went on to explain. “Bumpers are ’71 Camaro bumpers.” He shoved his hands in his pockets. “The front springs … Pulsar?”

“No, the rear are from the Pulsar,” Kevin said. “The fronts are from somewhere else.”

“An RX-7, right?” Josh asked.

“I don’t know anymore,” Kevin said.

“Why the gullwing doors?” I asked.

“ ’Cause they’re cool as hell,” Kevin said.

“Easy entrance and egress is the main point,” Josh said. “But it looks fuckin’ cool.”

“It looks fuckin’ cool, plus they’re really hard to make and somebody said we couldn’t do it,” Kevin said.

“We’ve gotten very little local support,” Josh said. “Most people just don’t believe us.”

I asked for some figures. What was the car’s range on a single battery charge? What was its MPGe?

“About 500,” Kevin said.

Five hundred for both.

Five hundred MPGe.

Five hundred miles of range.

“Doesn’t that seem wildly optimistic?” I asked.

Aren’t you full of shit?

“We thought so, too,” Kevin said, nodding. But then he had a friend at work, some guy named George, check his math, and George came up with the same numbers. So Kevin figured he was solid.

I STOPPED asking questions for a while so the team could get work done. This was March. The test drive through the corn and soybeans, the one with me and Jen in the back and Kevin and Nate in the front, wouldn’t come until June. Between now and then lay an obstacle known as Shakedown—the first competition stage of the X Prize. It would be a practice round, a chance for the teams to work the bugs out of their cars and get used to the NASCAR track in Michigan where most tests would be performed. “The point of the Shakedown is to try to break your car so it doesn’t break later,” Kevin said.

In a little more than a month, he and his crew would have to haul the car to Michigan. But right now it was nowhere near ready for Shakedown. The 200-horsepower electric motor—a foot-and-a-half-long cylinder encased partly in iron—was on a table in a side room of the shop. The batteries, dozens of them, rectangular slabs of blue plastic that looked like mutant LEGO blocks, were lying on the floor. The shocks weren’t installed yet. I told Kevin that, according to the pictures of other teams’ cars I’d seen online, he seemed pretty far behind. “Right,” he said—because other teams had chosen to adapt existing cars. “We had to build an entire car and think about all the components that go in it,” he went on. “Making all the couplers. Windshield wipers. Hoooooolllly cow, windshield wipers are tough! Trying to fit ’em in there and make it waterproof so nothing comes into the car. Just getting the windshield was a big hassle, trying to find something that fit our car. Well, we redesigned the car so the windshield fit. We made it a half inch wider.”

Josh disappeared into a side room and came back with what looked like the door of a gym locker. It had a vent at the top. He said it might be useful in building a vent on the side of the car; the electric batteries would get hot, and there had to be a way to let that heat out. “We can spend a weekend trying to build vents,” Josh said, “or we can just cut these out, paint ’em.”

Kevin examined the locker door. “I was just trying to figure out if they’d work, the size and the style.”

“These were probably made in the forties,” Josh said.

“The fan was going to go—somewhere,” Kevin said. “And we’d have some kind of vent. Now the fan will go where the vent is.” He looked satisfied.

Hours passed. Classic rock played from a beat-up radio: Pat Benatar, Neil Young. Josh cut the vents from the gym lockers. The shop smelled like singed metal.

Toward dinnertime, I rode with Jen to get pizza for the team. It turned out to be half an hour’s drive through dark terrain, silos parallaxing by. It started to rain. I asked Jen if it was true that Kevin had spent all of his income for the past two years on the car. She nodded, and the side of her mouth curled up slightly. “Kevin is usually very careful with his money,” she said, flicking the windshield wipers to maximum. “So this is an amazing gamble. From the very beginning, we had discussed how this was going to go. We agreed that if we didn’t get sponsorship, significant sponsorship, he wasn’t going to do the project. And yet, well”—she laughed nervously—“in for a penny, in for a pound.”


2

Space Kids

He strapped on his flight helmet and climbed into the cockpit of the cigar-shaped plane. His name was Michael J. Adams. He was about to test an experimental plane called the X-15.

It was 1967. For seven years now, NASA had been using the X-15 to investigate the outer edges of the atmosphere and the first tendrils of space. A “rocket plane,” the X-15 was designed to be dropped at an altitude of 14 kilometers from a B52 mother ship called the Balls 8. In a series of test flights, the agency had pushed the rocket plane higher and higher, to 80 kilometers, then 90, then, finally, 100.

At that altitude, a pilot’s toes, packed into his pressure suit, went numb from the cold. If he unstrapped his harness, he floated in midair, weightless. He might even look down and experience a sensation of oneness with all creatures living and dead. U.S. pilots are considered astronauts if they reach an altitude of 80 kilometers; for others, it’s 100 kilometers, an altitude known as the Karman Line, commonly considered the “edge of space.”

That day in 1967, Adams hitched a ride into the sky on the belly of a B52. At an altitude of 45,000 feet, he unhooked from the mother ship above a dry lakebed in Nevada. He dropped to a safe distance and ignited his rocket engine, pointing the nose of the plane almost straight up in the air. He climbed to just above 80 kilometers. Then, slowly, the plane began to drift off its heading, yawing from side to side.

For some reason, possibly because he was experiencing vertigo, a common hazard faced by the rocket-plane pilots, Adams didn’t notice the yaw, and neither did the NASA staff on the ground, who lacked a good way to monitor heading. The NASA controller, Pete Knight, told Adams that he was “a little bit high … but in real good shape.”

Fifteen seconds later, Adams reported that the craft “seems squirrelly.” Then, twenty-three seconds later: “I’m in a spin, Pete.”

According to the official NASA history of this flight, one reaction on the ground was “disbelief; the feeling that possibly he was overstating the case.”

“Let’s watch your theta, Mike,” Knight said.

“I’m in a spin,” Adams said again.

“Say again,” Knight said.

“I’m in a spin.”

“Say again.”

This time there was no response from Adams. He was shooting toward the ground, out of control, upside-down, at a speed of more than Mach 4. Ten minutes and thirty-five seconds after launch, Adams’s plane came unglued in the air, shedding debris over an area twice the size of Manhattan.

Not long after the death of Michael Adams, NASA shuttered the X-15 program. And that proved to be the end of the line for the whole idea of a “space plane.” For the next thirty-five years, the only humans allowed to break the 100-kilometer barrier were those lucky and gifted enough to earn berths on NASA’s Mercury, Gemini, Apollo, and Space Shuttle missions, or on Russian spacecraft. By 2000, fewer than four hundred people—less than one-one-hundred-thousandth of 1 percent of the species—had ever traveled in those ships. And the vast majority were professional astronauts, members of an elite corps of space jocks, as opposed to ordinary human beings.

This struck an American businessman named Peter Diamandis as a pathetic state of affairs. A hardcore optimist with a shock of raven hair and a restless nature, Diamandis had been obsessed with space since he was a boy on Long Island, growing up the son of Greek immigrants: His father was a physician, and his mother ran the family medical office. He watched the Apollo launches on TV. He went to Harvard and earned a medical degree, but he was thinking all the time about space and how to get there without waiting for NASA to swoop down and pick him for a Shuttle mission, which he knew would never happen: He was five-foot-five. For Diamandis to get to space, his flight there would have to be routine, like air travel, and he didn’t see why that couldn’t be. The main obstacle was cost: $1 billion per Shuttle mission. He had to find a way to reduce that figure drastically.

By 1989, when Diamandis graduated from med school, several private companies had begun launching their own rockets into space, mostly to deliver commercial communications satellites into orbit. Diamandis reasoned that if he could figure out how to get satellites into orbit more affordably, he could speed up the pace of rocket launches and draw new companies into the arena. Freemarket competition would drive down the cost of a launch. So he formed his own company, International Microspace, and set out to build a device that could deliver a small, 500- to 800-pound satellite into orbit. But he soon ran into funding problems. “It was a chicken-and-egg situation,” he would later tell Forbes. “In order for us to attract money, we needed to get contracts.” But most big contracts were controlled by the government, “and the government wasn’t willing to take any risks.”

Besides, satellite payloads weren’t sexy. They didn’t inspire. Maybe, Diamandis realized, the crucial cargo to launch into space was not mechanical. Maybe it was people: other people like him, space kids who would pay to experience zero gravity, fulfulling their childhood dreams. “Space tourism is the only market with the potential for thousands of launches a year,” he told Popular Science. “That’s how we’ll learn to fly routinely and cheaply, just like we do with airliners. And that’s what it’s going to take to change the paradigm of space.”

So he needed a space plane—something small, light, and cheap, more 747 than Shuttle.

Diamandis didn’t know how to go about building such a plane until 1994, when a friend happened to give him a copy of The Spirit of St. Louis, Charles Lindbergh’s 1953 account of his quest to cross the Atlantic in an airplane. Here was Lindbergh, remembering his motivations:


There’s the Orteig prize of $25,000, for the first man to fly from New York to Paris nonstop—that’s more than enough to pay for a plane and all the expenses of the flight. And the plane would still be almost as good as new after I landed in Europe. In fact, a successful trip to Paris wouldn’t cost anything at all. It might even end up a profitable venture.

Wait, Diamandis thought.

The Orteig prize.

Twenty-five thousand dollars.

It might even end up a profitable venture.




The way Diamandis had always heard the story, Lindbergh just sort of flew to Paris for … well, for the hell of it. Because he could. Because he was a selfless and brave hero and that’s the kind of thing heroes do. But actually Lindbergh flew nonstop from New York to Paris because a man named Raymond Orteig, a mustachioed hotel magnate and aviation buff, had promised to give $25,000 to anyone who could accomplish that particular feat. Lindbergh was trying to win a prize.

Diamandis began researching the Orteig prize. The more he learned, the more he came to believe that Orteig was some kind of forgotten genius. Talk about financial incentives! After Orteig announced the $25,000 bounty, nine teams of pilots scurried to win his money. Six men died before Lindbergh’s very light craft, the Spirit of St. Louis, touched down on an airstrip north of Paris on May 21, 1927, making him one of the most famous men on the planet. Five months after Lindbergh’s puddle jump, a new company called Pan Am made its first flight, from Key West, Florida, to Havana, Cuba. Within three years, the number of airports in the U.S. had doubled. Orteig had inspired a man to accomplish what many people had said was impossible, and he’d done it with remarkable efficiency: His $25,000 had induced others to spend more than $400,000, a relatively small price to launch an entirely new industry. It was almost like magic. But it wasn’t. It was greed, or competitiveness, or both.

Diamandis started approaching corporations to fund a space prize. He called it, for the moment, the X Prize, imagining that “X” would be replaced with the name of the corporate sponsor. His idea was to offer millions of dollars to any private individual or group (NASA need not apply) that could launch three passengers to an altitude of 100 kilometers, bring them safely back down to Earth, and then do all that again within two weeks. He wasn’t thinking about a ship that would go into orbit, like the Space Shuttle. He just wanted the ship to smudge the border between Earth’s atmosphere and outer space—to pop up to a height of 100 kilometers and pop back down. These would be “suborbital” flights, like the fifteen-minute bottle-rocket ride that Alan Shepard took in 1961, when he became the first American in space, and subsequent flights of the X-15 rocket plane.

Diamandis was laughed out of many boardrooms. All seemed lost until he met Anousheh Ansari, a wealthy Iranian-American businesswoman who, like Diamandis, had always dreamed of going to space, and who promised to help. In talking with a science fiction–obsessed friend, Robert Weiss, a movie producer whose credits included The Blues Brothers, Diamandis hit on a clever way to maximize Ansari’s investment. When nonprofits want to raise money for a good cause, sometimes they offer cash prizes—say, $1 million for a hole-in-one at a charity golf tournament—and buy an insurance policy to pay out the prize in the unlikely event that some duffer steps up to the tee and knocks one in.

Diamandis found an insurance company to sell him an unusual hole-in-one policy. (The company was reported to be XL Capital, an insurer in Bermuda.) If any rocketeer satisfied his conditions, the insurer would pay out $10 million. He had until the end of 2004 to find a winner.

Luckily, in early 2004, Diamandis discovered his own Lindbergh: a gangly, muttonchopped aviator named Burt Rutan. The son of a dentist, Rutan had spent his childhood building model planes, and later designed “Voyager,” the first plane to circle the globe nonstop on a single tank of fuel. For a long time, he had been thinking about how to bring a vehicle down to Earth from space in the cheapest and safest way, without the requisite heat shields required by traditional space capsules. One night, according to the New Yorker, he’d woken up and told his wife, “I know how to configure the spaceship! A shuttlecock.”

Badminton birdies. They shoot up at great speed and descend slowly and gently. Rutan’s idea was to launch his plane from an airborne mother ship, like the X-15 rocket plane, saving on fuel costs; when it was time for the plane to reenter, the wings and tail section would fold into a high-drag shape, and, like a shuttlecock, it would flutter down.

On October 4, 2004, Rutan, Diamandis, Microsoft co-founder Paul Allen, billionaire entrepreneur Richard Branson, and thousands of other space enthusiasts gathered at an airport in Mojave, California. Allen had pumped $20 million into the development of Rutan’s ship. It had two components: a launch vehicle, White Knight, and the ship itself, SpaceShipOne, which looked like a fish attached to White Knight’s belly. The two took off, ascended. At 50,000 feet, White Knight dropped the fish, which shot toward space, straight as an arrow. Over a PA system, someone announced that the fish had reached a height of 368,000 feet, equal to 112 kilometers, or 70 miles. When it touched down after a 24-minute flight, the test pilot, Brian Binnie, said, “I wake up every morning and thank God that I live in a country where all this is possible.” He scrambled up on top of the ship and waved an American flag.

After the triumph of SpaceShipOne, Branson went on to form Virgin Galactic—the world’s first commercial space airline, powered by Rutan’s design. He commissioned a fleet of space planes, built a spaceport in the New Mexico desert, and started selling tickets for future rides at $200,000 a pop. (The first flight is scheduled for December 2013.) And he wasn’t the only one to start his own space company after watching the Prize. A South African entrepreneur named Elon Musk had been obsessed with Mars ever since he was a kid; he always wondered why NASA was taking so long to send humans there. Concluding that he could get to Mars faster if he started building and testing rockets himself, he formed a company called Space X and did exactly that—and within a few years, Musk won a $1.6 billion contract with NASA to fly twelve supply missions to the International Space Station. What was once a crazy notion—that private industry could succeed where NASA had stopped—soon became conventional wisdom. As Barack Obama would put it in 2008, “We must unleash the genius of private enterprise to secure the United States’ leadership in space.”

The X Prize Foundation was created explicitly to run the space prize. But after it was over, no one at the Foundation wanted to stop. The idea had worked so perfectly. Couldn’t the prize model be applied more broadly? To other needs, other industries? Will Pomerantz, a former Foundation employee who now works for Virgin Galactic, says the thinking was, “Hey, we’ve got a good thing going here. Why hang up the cleats and call it a day?”

THE STORY of automotive innovation in America in a breath: Everything was possible, and then only a couple things were. All was fast and turbulent and thick with discovery until the industry clotted into a stasis so deep, so enduring, that Americans had a hard time picturing it any other way. But the U.S. auto market was awesomely chaotic once: a weird and colorful splay of small-time tinkerers, strivers, blacksmiths, barkers, bicycle-makers, tricycle-makers, and playboys. Aldo, Altman, Babcock, Beebe, Cannon, Culver, Darby. They made gasoline cars, steam-powered cars, and electric cars. In 1900, when Thomas Edison was working feverishly to make a better battery, 28 percent of all cars in America were electric. The carmakers proved the mettle of their machines by racing them, often on dirt tracks in small towns. The best car won.

In 1901, a no-name engineer born on a farm in Dearborn, Michigan, built such a race car. He was no speed junkie; he dreamed of making “good cars,” not fast cars. But the public in those days judged a car by its top speed, so the engineer had to play along. He decided to challenge the most famous racer of his era, an Ohioan named Alexander Winton, to a 10-mile contest on a track in Grosse Pointe. In front of six thousand people, the man from Dearborn wiped the track with him, and earned his first large investment, from a Detroit coal baron. In 1903, Henry Ford beat Winton again, with a different car. A week later, he formed the Ford Motor Company.

He released the Model A in 1903, followed by several other models. By late 1906, in a 12-by-15-foot workshop where he liked to sit in his mother’s rocking chair, according to biographer Douglas Brinkley, Henry Ford was directing his engineers to build a car both large and light: “a car for the great multitude,” he said, “constructed of the best materials, by the best men to be hired, after the simplest designs that modern engineering can devise.” Convinced that “automobiles have been built too heavy in the past,” and that metallurgical science had stalled, Ford hired specialists to research a new kind of lightweight steel alloy, vanadium steel, previously found only in Europe. They ended up building the frame of the car out of vanadium steel. That was the Model T, released in 1908: strong, light, inexpensive. In 1913, Ford created the world’s first assembly line to feed demand for the car, and within a decade, he was selling almost 2 million Model Ts a year.

At first, he had competition; in 1921, eighty-eight car companies were plying their trade in America. Then came the mass extinction. The first three years of the Great Depression slashed the number of automakers almost in half. Meanwhile, the rich got richer. By the end of the twenties, the Ford Motor Company and two other large and growing companies—General Motors, run by a marketing genius named Alfred P. Sloan, Jr., and Chrysler, launched in 1925 by a colleague of Sloan’s—controlled 75 percent of the U.S. car market. Marmon died, Stutz died, Duesenberg died. The “Big Three” swallowed up smaller companies or elbowed them out of business altogether.

As Henry Ford morphed from tinkerer to tycoon, and as the Big Three swelled into empires—building assembly lines, hiring hundreds of thousands of men, buying enough rubber and steel and glass to sustain whole subsidiary industries—it became harder for carmakers to propose something completely different. And if they tried, consumers often punished them. In the thirties, for instance, when Walter Chrysler directed his engineers to make “the best body ever built,” they responded with the “Airflow,” a teardrop-shaped car with a curved windshield, designed with the aid of a wind tunnel and influenced by zeppelins and the Art Deco movement. According to Vincent Curcio, Chrysler’s biographer, the company’s engineers believed that the streamlined shape “might not at first appeal to the public, but, if it is fundamentally correct, it will grow in favor and be acceptable,” as a Chrysler man put it. Released in 1934, the Airflow was so aerodynamically efficient it was able to set a number of speed records. But the public rejected the car—one writer said it had “a rhinocerine ungainliness which automatically consigned it to the outer darkness of motordom,” and consumers complained that it looked like a bathtub—and later models reverted to overpowering the air by brute force.

Henry Ford died in 1947, a bigoted old man raving about utopias and Jews. By the fifties, when postwar real-estate developers were designing and building entire towns from scratch around the needs of the automobile (one was Levittown, New York; another was Park Forest, Illinois, hometown of Kevin Smith and Jen Danzinger), the basic plan of the machine had congealed: four or five passengers, two rows of seats, four doors. A car was a steel rectangle smashed through the air by cheap gasoline and rammed into homes by mass marketing. GM created the appearance of innovation and variety through “planned obsolescence,” including the use of annual styling changes like tail fins. Nash merged with Hudson, Packard merged with Studebaker, Crosley vanished. By 1958, there were just five major American car companies left.

And for the next fifty years, automotive was an evolutionary business, not a revolutionary one. Cars got better invisibly—disc brakes, power accessories, safer structures—without seeming to change much outwardly. Congress started regulating the automakers in a major way in the 1960s, forcing them to build safer, cleaner cars by mandating seat belts, crash tests, emissions standards, and fuel-efficiency standards. (Today a car is probably the most highly regulated product you can buy outside of a prescription drug, its every nook and cranny shaped by seemingly endless lines of federal code.) But the automakers fought it all, everything, hard. They maximized profits, minimized risk. Fuel-efficiency rules happened to go easier on trucks, so the automakers designed new kinds of vehicles, like the SUV, that qualified as trucks, fattening themselves on the high profit margins. Americans liked big, powerful vehicles, and the automakers came to rely on selling them. And over time, the availability of cheap oil braided consumer behavior and corporate inertia into a knot. It became as hard for the automakers to imagine creating a new kind of car as for Americans to imagine driving one.

Not that no one tried. There were spikes of adventurousness by both automakers and consumers. But every step forward was followed by at least one step back. In 1996, spurred by California regulations that required each of the seven largest carmakers in the U.S. to make 2 percent of their fleets emission-free by 1998, with the number set to rise in following years, General Motors released a fully electric car, the EV-1, a two-seater with a lead-acid battery pack that a driver could plug in to recharge—the first production model of its kind. (A later model of the EV-1 used a more advanced battery chemistry, nickel-metal hydride.) About 1,100 cars made their way to lessees in California and Arizona, and many drivers adored their EV-1s, becoming spirited advocates for an electric future. Eventually, though, in a saga recounted by the hit documentary Who Killed the Electric Car?, GM recalled the vehicles, saying that the EV-1 wasn’t ready for the wider market. It repossessed the cars from anguished drivers, packed them onto trailers, and shipped them to the Arizona desert, where they were crushed into scrap.

GM could have led the way on electric cars, but it lost its nerve. A few years later, in a similar display of arrogance and timidity, U.S. automakers ignored the Toyota Prius, which Toyota began testing in Japan in 1995 and put on sale in 1997. The Prius married an electric motor and an internal-combustion engine in a “hybrid” design, combining the benefits of both architectures—the efficiency of an electric, the unlimited range of gas. American executives thought no one would buy it, but demand for the Prius eventually surprised even Toyota.

One trend held true across decades, companies, and nations: Cars were getting bigger all the time. Even as engineers improved transmissions and engines, generating real gains in efficiency, designers obliterated those gains with sheer bloat. According to an MIT study, between 1980 and 2004, the average weight of the new cars rose by 12 percent, while horsepower skyrocketed by 80 percent. As transportation expert Daniel Sperling pointed out in his 2009 book, Two Billion Cars, when Honda introduced its Accord sedan in 1976, it got 46 MPG and weighed 2,000 pounds. Over the next thirty-two years, the car acquired more than 1,500 pounds of barnacles—a bigger engine, more gadgets—until it weighed 3,567 pounds and got only 29 miles to the gallon.

By the mid-2000s, when the price of oil rose to $70 a barrel and demand for big cars fell, so did the automakers’ profits. In 2005, GM and Ford saw their bonds downgraded to junk-bond status. GM lost $10.6 billion that year. “At the beginning of 2007, General Motors, Ford, and Chrysler were like big rowboats careening down the Niagara River,” wrote the automotive journalist Paul Ingrassia, “heading toward the falls and the terrifying plunge toward bankruptcy.”

And as they fell, what did they leave us? What was the residue of thirty wasted years? One billion cars. A billion metal machines coursing through the arteries of the world, defining the range of human motion and thus human potential. A billion cars straining roads, clotting the hearts of cities, clogging landfills when they died. They coughed chemicals that polluted the air and warmed the planet: Every burned gallon of gasoline released 20 pounds of carbon dioxide into an atmosphere increasingly saturated with it. And still more cars were coming, which is why Sperling wrote that “cars are arguably one of the greatest man-made threats to human society”; many of the 85 percent of humans who lacked cars were eager to own them, particularly in India and China, with their rapidly growing middle classes.

It was hard to see how the planet could sustain other car cultures like America’s. Still, you could never get rid of cars altogether; there was already too much infrastructure built around them, roads and bridges and cities and car-centric suburbs. Besides, the yearning for personal transportation appeared to be universal: Cars provided not just freedom but economic opportunity. The car problem demanded a car solution.

A complacent industry, a vital human need. For Diamandis, a guy who dreamed of planting orchards on Mars and beyond, was there any riper piece of low-hanging fruit on Earth than the automobile?

HE STARTED by asking for advice. He knew a lot of people. He went to his foundation advisory board, which included Al Gore, Larry Page of Google, former CIA director and green-energy fan James Woolsey, and space entrepreneur Elon Musk, who also owned a start-up that made electric cars, Tesla Motors, named after the Serbian-American electrical engineer Nikola Tesla, Thomas Edison’s longtime nemesis. (Tesla Motors had already released a $109,000 electric sports car, the Roadster, and was rumored to be working on an electric sport sedan.) How should an auto prize be structured? What shape should it take? Musk and Gore told Diamandis not to do it at all; an auto prize wouldn’t be effective. Woolsey told him he should call a woman named Chelsea Sexton.

A passionate backer of clean vehicles, Sexton had worked on the EV-1 program at GM before the company scrapped it and laid her off. (If you’ve ever seen Who Killed the Electric Car?, you’ll remember Sexton; she’s the one who does such a thorough job convincing you the EV-1 was a good car you’re left with a sense of rage at its demise.) Ever since, she’d been consulting with automakers and energy companies, trying to get more efficient vehicles into production. When Sexton heard that the Foundation was planning an auto prize, it struck her as a great way to build public excitement. “An X Prize is really about capturing hearts and minds more than anything else,” she says. “It’s that aspirational quality that draws people.” Sexton signed on as the Prize’s first executive director in 2005.

At the time, Diamandis was thinking in terms of a race. He imagined a cross-country road rally, with stages in nine major cities—an automotive spectacle like the ones of old. Forty, fifty high-gloss pellets of carbon and steel whipping through city streets, men and women and kids lining the courses, clapping and whooping and getting pumped about driving one of those things. The most efficient car would win. And to measure efficiency, the Foundation would use a new yardstick it was developing: not miles per gallon but miles per gallon equivalent. MPGe. Before each stage, Prize officials would measure how much electricity or ethanol (or whatever) had gone into the cars, and after, they’d measure how much energy the cars had used. Then they’d convert the energy consumed to the equivalent amount of energy in a gallon of gasoline. MPGe was an easy way to compare apples and oranges and ensure a level playing field.

Sexton thought the target MPGe—the big, splashy number that the Prize would be branded around—should be either 250 or 500 miles per gallon equivalent. A hundred seemed low; hobbyists in garages were already claiming they could get that with their hacked Priuses. Better to aim high. At the same time, she didn’t want MPGe to be the sole number that mattered. If the Prize was only about efficiency, it wouldn’t work. “People run
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