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Bahrain, 2022

IN EARLY MARCH 2022, THE private jets and cargo planes that ferry Formula 1 cars around the globe—along with drivers, mechanics, chefs, and personal stylists—converged on the desert kingdom of Bahrain.

It was not the kind of place the stars of the world’s most popular motor racing series would normally visit of their own accord. The country is smaller than Luxembourg, hotter than melting rubber, and has a human rights record generously described by activists as “dismal.” But Bahrain also pays tens of millions of dollars every year for the privilege of being the first stop on the F1 calendar. As teams geared up for the new season, they were flying in for three days of painstaking tests at the Bahrain International Circuit. This would be their last chance to perfect their 2022 designs before the opening Grand Prix of the year.

The drivers, a collection of slightly built millionaires without normal human fear receptors, filtered in from their respective corners of the world—but mostly from Monaco, their favorite tax haven, on the French Riviera. To them, preseason testing in F1 is a lot like the first day of school. Only instead of everyone leering over each other’s backpacks and sneakers, they’re checking out bits like wing flaps and diffusers. This year, they’d come to Bahrain all itching for a look at the same thing: the newest design sitting in the Mercedes garage.

What had the richest team in F1 cooked up now?

The intrigue on this March morning was even higher than usual. For the better part of a decade, Mercedes had been the sport’s ruling empire, an untouchable paragon of German engineering. Whatever you could do, Mercedes did better, smarter, and in clean silver paint. Not only were they the wealthiest outfit in the sport, they also made everything look so effortless. The team went about its business of obliterating the competition with old-world class and a healthy dose of snobbery. At times, it felt like Merc had more in common with a fancy watch company or a maker of fine leather goods than with the noise of wheel guns and the smell of exhaust fumes. That’s what happens when a team laps the field and wins seven world championships in a row. Or at least, that’s what did happen until the final race of the 2021 season.

Four months before they came to Bahrain, Mercedes had been knocked off the top spot in nearby Abu Dhabi, as Red Bull edged it to the title in highly controversial circumstances. There had been plenty of bluster, and even talk of a legal appeal from the team, but Mercedes eventually dropped the protests and decided to focus on doing what they always did: building a faster car. So by 2022, all of Formula 1 was bracing for the empire to strike back. Mercedes had the smarts and the financing to do it with a vengeance. And most of all, they had people who knew just how to pull it off.

The team’s recent dominance had been built around two men. One was its team principal, a suave Austrian named Toto Wolff, who speaks five languages (conservatively) and wears nothing but crisp white shirts (handsomely). The other was its British star driver, Lewis Hamilton, who had won seven world championships and whose wardrobe consists of everything except crisp white shirts.

On this particular morning, Hamilton strode through the desert heat to the Mercedes garage in head-to-toe Alexander McQueen, from his oversized knit sweater to his leather combat boots. In a sport where most drivers are exclusively dressed in team-issue gear and ill-fitting shorts around the circuit, Hamilton treats the F1 paddock like his own personal catwalk. That’s because more than a decade at the top has put him in an entirely different atmosphere of celebrity from every single one of his fellow drivers. The others might sport slick watches and fancy sunglasses once in a while, but their primary fashion statement is really just a collection of sponsor logos. Only Lewis has every creative director in Milan on speed dial.

Wolff, who personally signed Hamilton for Mercedes in 2013, hardly noticed the fashion statements anymore. All he cared about was what Hamilton could do behind the wheel. Their partnership had produced five drivers’ titles and eighty-two Grand Prix victories, and had made them both unfathomably rich. Whatever worked for Lewis also worked for Toto. “Seven-time world champion,” Wolff says. “You hold the records for the most wins and the pole positions, you can show up with a pink suede tracksuit.”

Besides, Wolff knew that Hamilton’s wardrobe would not be the only unconventional design choice to emerge from the Mercedes garage that morning. And the other one cost a lot more than the latest in haute couture.

For months, Wolff and his team of engineers had been working on a revolutionary new car for the 2022 season, one that pushed up against the limits of the sport’s rulebook and marked a departure from forty years of conventional thinking about F1 design. The Mercedes W13 model was such a top-to-bottom overhaul of the previous season’s W12 that the only component the team carried over was the steering wheel.

Now, ten days before the opening race of the season, they were about to unveil their creation and test it in race conditions for the first time.

Even Wolff had to admit that Mercedes was cutting things a bit close. Road-testing any new car less than two weeks before the start of the season counted as a major risk. Road-testing a new car that had been developed in secret and represented a radical reinterpretation of the sport’s regulations counted as borderline reckless. The final preseason test is supposed to be for fine-tuning and minor upgrades, not drastic revamps and innovations from deep left field.

Wolff understood all of this. But even as he stood outside the Mercedes garage with the moment of reckoning just minutes away, he felt confident in his calculated gamble. Things had a way of working out for him. This was a man who once crashed a Porsche 911 at a track in Germany going 179 miles per hour and emerged without lifelong damage. This was also a man who earned his job at Mercedes by delivering a scathing presentation in which he ripped the company’s directors to shreds. In short, Toto trusted Toto.

He liked to think of the F1 season as a game of chess. Preseason testing represented your opening gambit. You spent all winter marshaling your resources, analyzing your opponents’ weaknesses, and coming up with a plan of attack. But once you arrived in Bahrain and the covers came off, the basic outline of the season was set. You could make adjustments and upgrades to the car in the weeks and months that followed, but there were no do-overs.

Which is why Wolff had kept the W13 under wraps until the last possible moment. If Mercedes got this one right, the team wouldn’t merely get a jump on the rest of the field, it would leave the others with no chance to catch up. By the time anyone else developed a similar machine, the season could be halfway over, at which point Wolff would have Mercedes back where he knew it belonged: way out in front, with the rest of Formula 1 trailing in a cloud of dust.

Shortly before 10 a.m., Wolff made his move. The Mercedes garage doors went up and out rolled a silver car whose basic geometry sent a roar up and down the pit lane like a V12 engine at full throttle.

The new Mercedes didn’t look how a Formula 1 car was supposed to look. Sure, it had four wheels and a giant wing on the back. But behind the driver, where the bodywork flares out to give an F1 car its distinctive teardrop shape, Mercedes had done something wild. The areas where the car curves out are known as the sidepods—they house the cooling system and take in air to keep the engine from overheating. Or at least, they used to. Seeking a dramatic increase in aerodynamic performance, Mercedes had removed the sidepods from its new car entirely.

This was the equivalent of Roger Federer turning up to Wimbledon with a square racket. The fundamental shape of modern F1 cars had been more or less unchanged since the late 1970s. But where the smoothly contoured sidepods normally belonged, the W13 featured a section of heavily sculpted and oddly angled bodywork that was vaguely reminiscent of a stealth fighter.

The new-look Mercedes did not evade detection for long. Seconds after it was wheeled out, a scrum of photographers surrounded the car, while pit crews up and down the paddock looked on in openmouthed shock.

Even the Mercedes drivers had been taken aback by the new look. When George Russell, the boyish, clean-cut Brit who’d just joined the team, first laid eyes on the car he was supposed to drive, he was hit by one lasting impression.

“Fuck,” he thought. “This looks fast.”

Lewis Hamilton, his teammate, had never seen anything quite like it either—and he’d seen pretty much everything over his fifteen years in F1. The car looked so sleek, so streamlined. But it also looked so … different. And in F1, Hamilton knew, different can go one of two ways. It either wins you a championship, or it turns you into carbon-fiber pack fodder.

It was that first possibility that worried Red Bull’s team boss, Christian Horner, a man who spent as much time fretting over what Mercedes might be up to as what happened inside his own garage. As the longest-serving team principal in the sport—and yet somehow one of the youngest—the forty-eight-year-old Horner was the same kind of pathological competitor as Wolff, only in a completely different package. Instead of being a suave European, he was a squinting Englishman who complained so loudly and so often that Wolff had compared him to a yapping terrier. The last thing Horner needed now was another year of dealing with a super-quick Mercedes. Not only would it make the season feel longer than the ten-month slog it already was, but Horner knew that Toto would never shut up about it. So Horner, a master of allusion and insinuation, began wondering aloud to anyone who’d listen whether the new Mercedes might actually be illegal.

He soon discovered that Merc had already taken care of that.

MONTHS BEFORE BAHRAIN, THE MERCEDES DESIGN GROUP was coming to grips with F1’s first major rewriting of the sport’s technical rules since 2014. Poring over every detail, the engineers thought they spotted an opportunity. The new regulations, which are normally written with all the precision of a medical textbook, had left something just vague enough about the shape of the car.

Mike Elliott, in his first season as the team’s technical director, took it to mean that he had more freedom than usual around the sidepods. For a man with a doctorate in aerodynamics from Imperial College and more than twenty years’ experience in F1, this was the moment to shine. If Elliott’s instinct proved correct, the Mercedes would be marginally more efficient as it sliced through the air. “We’re talking about something that if we’d have got it right,” he says, “maybe we would have been three- or four-tenths quicker.”

In F1, three- or four-tenths of a second per lap counts as an eternity. So just to make sure that all of this would be okay, Mercedes quietly approached the sport’s rulemakers, the Fédération Internationale de l’Automobile, also known as the FIA, with its proposed outline. They took one look at Mercedes’s spin on the regulations and let out a collective sigh. The FIA officials were adamant that this sort of extreme interpretation was not what they had intended. But they were less adamant on whether it broke any rules. The only thing they could say categorically was that the Mercedes W13 wasn’t not legal. Mercedes took that as a ringing endorsement.

Just eight weeks after running the design through its initial simulations, Elliott watched as the W13 lurched down the pit lane and disappeared out of view. He turned to face the bank of monitors in front of him. There are thousands of sensors on an F1 car, recording everything from tire pressure to spring compression. But there was only one number that mattered now. It took barely one and a half minutes to complete a lap at the Bahrain International Circuit. In less than a hundred seconds, Elliott would know just how fast his creation could go.

He waited as the time ticked by. Sixty seconds … sixty-five … seventy … Elliott glanced at the end of the home straight, waiting. Eighty seconds … In a flash, the W13 roared back into view. Hamilton rounded a right-hand bend and the Mercedes powered past the pit lane in a silver blur.

Elliott’s eyes were fixed on the screen. The lap time flashed up instantly: 1:40.60.

He already knew these weren’t ideal race conditions. It was too hot and too windy. Most teams still had their cars back in the garage, waiting for the cool of the afternoon. He knew Hamilton wasn’t pushing the car to the limit either, that it was carrying a nearly full tank of fuel and the tires weren’t at their ideal temperature. Mike Elliott understood all of this. But deep down, he also understood that 1:40.60 was a sign that Mercedes was in deep shit.

Hamilton crossed the line for a second time. 1:40.45. Hardly an improvement.

The Bahrain preseason test was barely a few minutes old—and entirely inconsequential in the grand scheme of the F1 season, since they don’t give out points for testing. But as the morning sun beat down, a troubling thought began to crystallize in Mike Elliott’s mind. “I think we made a mistake,” he said quietly. “We got something slightly wrong.”

Moments later, Hamilton’s voice crackled over the radio. And that sinking feeling began to develop into something closer to outright panic.

“Something doesn’t feel right out here, man,” Hamilton told his team on the pit wall. That was putting it mildly. In his many thousands of laps at the pinnacle of motorsport he’d never driven a car that felt less like a finely honed piece of engineering and more like a mechanical bull.

A few garages down, one man knew exactly what the issue was. His name was Adrian Newey and he’d seen this exact problem decades earlier—and he also knew how to fix it.

The only trouble was that Newey worked for Red Bull.

BEFORE WE GET ANY DEEPER INTO THE COLLECTION OF decisions that goes into building a Formula 1 car, or how the sport attracts hundreds of millions of eyeballs for every race, or pays superstars like Lewis Hamilton on a par with the best football players … it’s important to understand that this whole enterprise can be boiled down to one central question:

Which team best understands aerodynamics?

There are a lot of other things that matter when it comes to building a winner. Stuff like engines and tire wear and whether your driver was partying with supermodels on a Monte Carlo yacht the night before. But the department where championships are really won and lost—where teams truly slice off their share of the $2.2 billion prize pie—is aero.

Aerodynamics is the science of how air flows around a solid object—in this case a $12 million race car. Adrian Newey, the sport’s most celebrated designer and a guy who’s dreamt up championship-winning cars in three different decades, calls it the sport’s “biggest single performance differentiator.” Which is why he estimates that he has spent a quarter of his life testing ideas in wind tunnels.

A sixty-three-year-old from England’s West Midlands whose personal aerodynamics are unencumbered by even a single hair on the top of his head, Newey understood early on that the most significant obstacle in motor racing wasn’t other cars. In order to build the quickest thing out there, he first needed to defeat wind resistance.

How he achieved that was down to some forty years of thinking about every nick, groove, and cranny on the surface of a car as if it were the fuselage of a fighter jet. He figured out not only how air met the car as it picked up speed, but also where that air went off each panel and precisely how it was disturbed. The guiding objectives were to make his vehicles as efficient as possible and to generate enough downforce to keep the car pressed to the track. (Think of it as the opposite of an airplane wing. Those are built to help an aircraft generate lift; F1 cars effectively generate anti-lift to stop them from sliding off the road.)

By the 1980s, Newey was firmly among Formula 1’s aero pioneers. Their grip on a new field called “computational fluid dynamics” was tightening all the time. They had more data than ever before. And now their machines generated so much speed and downforce that an F1 car going at 150 mph could theoretically drive on the roof of a tunnel without falling down. All the while, Newey’s favorite tool remained his HB pencil. No matter how much tech he had at his disposal, everything always began with freehand drawings at his drafting table.

His sketches for the Williams, McLaren, and Red Bull teams had all, at different times, sparked revolutions in the sport. Newey had imagined pretty much everything there was to imagine about F1 design, and he’d tested most of it too. So as he strolled around the Bahrain pit lane eyeing up his opponents’ creations, he could anticipate exactly what may or may not be wrong with them. And though the other teams might have wished they could slam their garage doors shut, none of them could really stop him from taking a look. He walked around with a clipboard peering at wings and flaps and sidepods. That clipboard could instantly turn into one of the most precious troves of F1 analysis if anyone ever got their hands on it—or if Newey actually wrote anything down. The real reason he carries it with him, he confides, is to make other people nervous.

By now, what Newey and everyone else on the paddock knew about the 2022 Mercedes was that it was suffering from a phenomenon known as “porpoising”—a bouncing action reminiscent of dolphins leaping through the waves.

This problem had first surfaced in the 1970s and early 1980s. The engineers then had worked out that the car was being buffeted by two competing effects: on one hand, downforce was pushing on it from above, but on the other, a stiff suspension was bouncing it back up. The motion made driving the cars, quite literally, a huge pain in the ass.

“We knew that the ground effect cars of the past had this phenomenon and we talked about it at the design stage as well,” Elliott later told a German car magazine. “We didn’t expect there to be no problems at all, but none of the simulations gave any indication of how serious the problem would be.”

Mercedes had designed the W13 in a simulator with a level of computing power that would impress NASA. The only question was whether the huge potential performance of the car, which the engineers had clearly seen in the simulator, would be accessible in the real world.

What the team hadn’t anticipated was that the simulation couldn’t precisely replicate the porpoising action. That’s because it’s impossible to run the scale model of the car that goes in a wind tunnel as close to the ground as needed without tearing up the tunnel’s rolling road belts. And in those minute gaps at the very limit of performance, the mathematical equations that model airflow become hugely unstable. There comes a point, in the end, where the process turns into trial and error.

No one had tried and failed more in this area than Newey.

Now, having seen the bouncing Mercedes up close in Bahrain, he knew one thing for certain: Red Bull was on its way to its first victory of the season, before a single race had been run.

THE MERCEDES GARAGE WAS NOW IN THE THROES OF WHAT can only be described as a total freakout.

They had tried everything. Hard tires. Soft tires. Lighter fuel load. Heavier fuel load. Nothing made a difference. Mike Elliott racked his brains, asking himself the same question over and over. “What have we missed?”

The team had expected the upgrade for Bahrain to make the car up to one and a half seconds faster on each lap. But as Hamilton and Russell wound their way around the sunbaked track again and again, there was no getting away from it. The new design, which one broadcaster likened to a candy bar melting in the sun, was actually slower.

Toto Wolff sat next to Elliott, staring impassively at the bank of monitors logging the lap times. Wolff had always felt at home behind a screen full of numbers. Long before his career in motor racing, he’d been a successful tech investor in the late 1990s. He’d watched the value of start-ups explode, read the way the wind was blowing, and sold off most of his portfolio shortly before the dotcom crash. Wolff made a killing.

He didn’t need any help understanding what the data was telling him now. The Mercedes were more than half a second off the Red Bulls. Over the course of a Grand Prix, that would mean finishing half a minute behind.

“At that stage, I knew we were in trouble,” Wolff says. “The stopwatch never lies.”

The dropoff was so dramatic that Hamilton’s biggest rival, Red Bull’s freshly crowned world champion, Max Verstappen, suspected that Mercedes was sandbagging. But this was no ploy. Mercedes wasn’t pretending to be slower than it really was. It was just really slow. That would become painfully clear as Lewis Hamilton finished a season without a race win for the first time in his entire career.

In the weeks and months ahead, Mercedes would trace its costly mistake back to one single data point in the initial design simulations. Of course, it was too late to do anything about it quickly. Undoing the misguided approach for the W13, which also influenced the 2023 car, would take nearly two seasons and the best part of $700 million. It’s no exaggeration to call it one of the most expensive mistakes in the history of professional sports.

That all of it could come down to such a fine detail—one errant grain of sand on a beach—illustrates what distinguishes Formula 1 from every other major sport. This is a competition where the most decisive action of the season can take place not on the track in the middle of a Grand Prix, but in a wind tunnel simulation that no one sees, somewhere in the British countryside, months before the season begins.

By all rights, this should not make for a compelling spectacle. And yet in spite of all that, Formula 1’s global growth has become one of the biggest success stories in twenty-first-century sports.

It’s a business where the rules change constantly and even people with PhDs in aerospace engineering can’t always figure them out. If football became the world’s most popular sport because it requires no translation, then F1 is the opposite. Making sense of it can seem like it requires graduate-level physics. Most of the people competing in it fail to grasp all of the intricacies all of the time. Lewis Hamilton can tell you how a car feels in his bones when it understeers or oversteers through a high-speed corner, but he can’t describe the inner workings of a fuel injection mechanism. Nor does anyone expect him to. The chemical engineers designing rubber compounds at the Pirelli tire factory know next to nothing about gearboxes, and a team’s aero specialists know precious little about a car’s electronic systems. So many people are required simply to get an F1 car through a race (let alone win one) that team offices during a Grand Prix look like Apollo Mission Control. Each team brings around two hundred staffers to the circuit and has up to a thousand more back at the factory. Nothing could be further from eleven guys kicking a ball into a net.

Yet far from being a liability, this level of complexity has turned into its main appeal, because it captures the constant and unforgiving high-wire act that is required to survive in Formula 1. This is a sport where success is built on perpetual reinvention. The combination of shifting rules, evolving technology, and astronomical rewards means that it’s not enough to do things marginally better than your rivals. The only way to win championships is to land a series of technical moon shots—and then do it all over again. Long before Silicon Valley promised to move fast and break things, Formula 1 was driving faster and rebuilding things every year.

Sometimes this reinvention has come with fantastic, billion-dollar success. Sometimes it has almost killed the sport. And sometimes it has simply produced a really lousy Mercedes. Whatever the outcome, the only constant has been that nothing was ever constant.

That’s why this book isn’t a blow-by-blow retelling of the greatest moments on asphalt or a completist breakdown of champions and their cars. Instead, it tells the story of disruption, reinvention, and how Formula 1 has remade itself again and again over the course of its existence. That spirit of reinvention took root from the earliest days of the sport, long before it was considered safe, profitable, or fit for television, and eventually set up Formula 1 for global success. But along the way, that same spirit also threatened to drive it off a cliff. That was the price to pay in a sport where bending the rules to the point they almost break is the only business model.

So how F1 built an empire in the twentieth century, nearly became obsolete in the early twenty-first, and reinvented itself in an age of emissions standards, electric vehicles, and on-demand streaming is one of the most remarkable comebacks in corporate history—a case study that pro sports from tennis to golf to the Tour de France have scrambled to replicate. This story of how F1 reached its current heights is both more complicated than executives at Netflix would have you believe and much simpler than its roller-coaster history would suggest.

And if F1 proved that an ancient series could innovate and adapt on the fly, it shouldn’t come as much of a surprise. Far from anomalous, F1’s present success is merely the latest iteration of the sport’s powerful, entrenched philosophy that rewards evolution and experimentation above all else. After all, when risk-taking is in your DNA, you are always on the precipice of greatness, right up until you slam into the wall. The entire sport is about understanding the rules, finding the gaps, and driving through them with your foot to the floor.
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Loopholes

THE THING ABOUT THE WORD “Formula” is that it calls to mind a mathematical equation or a chemical compound, not an open-wheel motor racing series. Yet the term hasn’t changed since the championship was founded in 1950, because it refers to the dense set of regulations and specifications that every car and driver must follow in order to race in a Grand Prix.

In other words, Formula 1 is a sport literally named after the rulebook.

Which is odd, because no other sport spends as much time rewriting the entire thing as F1. The laws of football were drawn up in the back of a pub during the reign of Queen Victoria and have barely changed since. Golf has been golf ever since some windblown Scotsmen laid out the rules in 1744. And baseball, despite its constant fiddling at the margins, still looks much the way it did in Babe Ruth’s rookie year.

Even the leagues that do make major changes usually hold themselves to about one seismic shift per century. When football outlawed the back pass or rugby changed how many points a try was worth, those revisions to the rulebook table-flipped the entire sport. They upended how the games were played in ways expected, unexpected, and absolutely unthinkable—and they reverberated for decades afterward.

Formula 1 does that every couple of years.

The reason is that F1 is as much a technology problem to be solved as it is a competition to be won. It constantly updates itself to stay at the forefront of elite car development and to prevent the competition from becoming static—change and evolution are the entire point of the sport.

Whole seasons of work become obsolete overnight, as teams are sent back to the drawing board by someone else’s bright idea. All of which means that quick-thinking engineers and visionary designers are as important as the lunatics behind the wheel. The drivers may be the ones who get doused in champagne and invited to the Met Gala, but the real game-changers are the nerds who spend their entire careers studying the rulebook and hunting for loopholes. Speed on the track comes first and foremost from speed of innovation.

The history of the sport, from its very beginnings, is littered with secret weapons that win just enough races before they’re finally outlawed. They have insane-sounding names that fall somewhere between geometry instruments and dishwasher parts: parallelogram skirts, active suspension, and double diffusers. Those are all real, by the way. And each of them led to a championship-winning advantage for their teams before anyone else figured out what was going on. They were also the product of some serious reinterpretation of the rules.

There’s just one problem with loophole technology: it never lasts long. Once other teams work out the trick, they are shameless about trying to replicate it. When the legendary South African engineer Gordon Murray saw a rival team come out with a performance-enhancing piece of design, he didn’t think twice about how to react. “Some people resent them,” he once said. “I never do. I just get on and copy it.”

This divides F1 designers into two distinct classes. You’re either the one that finds the loophole and makes it look like a cheat code, or you’re stuck in the pack frantically trying to catch up.

The only alternative is to appeal to the FIA, the keeper of the sport’s rules. But the process of getting the governing body to close a loophole is time-consuming, expensive, and rarely works—unless, of course, you’re Ferrari. The Italians had such a good record of shouting Basta! anytime they saw an innovation they didn’t have that the joke among British mechanics was that FIA stood for Ferrari International Assistance.

That’s why the first thing a designer like Adrian Newey does before starting work on a new car is spend days, if not weeks, nosing around the rulebook. He steeps himself in what is legal, then starts to wonder what is possible. He focuses on places where the regulations are just vague enough. Or, better yet, he discovers areas of the car’s geometry where officials haven’t written any specs at all. “An idea pops into your head in the shower or on the way to work,” Newey writes. “Ah, there might be a loophole in the rules that helps here.”

Once he’s figured out what that advantage looks like, it has to work on at least two different cars for more than twenty races a season. At every Grand Prix, each team fields two drivers who rack up points based on where they finish. Their individual totals count toward the Drivers’ World Championship, which comes with all the glory. Their combined totals, meanwhile, count toward the Constructors’ World Championship, a ranking of the teams that comes with all the money. Winning the constructors’ title today is worth north of $130 million. So loopholes don’t just make you faster. They also make you substantially richer. If you aren’t pushing the envelope, you don’t stand a chance—and that’s as true now as it was in 1950, when twenty-six cars lined up at a circuit in Northamptonshire for the first ever Formula 1 Grand Prix.

“What one’s actually looking for the whole time is the unfair advantage,” Williams cofounder Patrick Head says. “The unfair advantage will give you a year’s lead—not a week or two weeks’ lead, but a year’s lead.”

NO ONE UNDERSTOOD THIS BETTER THAN A MUSTACHIOED former Royal Air Force pilot whose first love was airplanes. His name was Colin Chapman, and over more than twenty years, he did more to influence F1 design than any other person in history. This was the man who turned Formula 1 from a playground for gentleman mechanics into rocket science.

All of it stemmed from his singular purpose in life, which was to extract every ounce of performance from whichever engine he happened to be dealt. What Chapman realized first—and far more dramatically than any of his contemporaries—was that there was more to this racing business than pure horsepower. Engine capacity didn’t matter if he couldn’t first solve the paradox of making his cars as light as possible while also engineering them to stick to the circuit.

His mantra was simple. “Adding power makes you faster on the straights,” he said. “Subtracting weight makes you faster everywhere.”

Chapman’s laboratory was the Lotus racing team, which he founded in 1952 with £25 he’d borrowed from his girlfriend in the North London neighborhood of Hornsey. The area, where his father ran a pub by the railway station, had sustained heavy bombing by the Luftwaffe during World War II and didn’t seem a likely place to produce an engineering maverick. The only spot Chapman could find for his first garage was a block of stables full of empty beer casks and crates behind his dad’s watering hole. But as it turned out, a unique set of circumstances was brewing all over drab patches of Britain that would turn the country into a cradle for high-level motorsport—and it had a lot to do with six years spent fending off the Germans.

As the dust settled after the war, Britain remained in a state of deep deprivation and under a national rationing program. What it did have in ample numbers was dozens of disused RAF airfields and a supply of war veterans who knew their way around an engine. It was no coincidence that by 1952, when the UK had three permanent racetracks at Goodwood, Brands Hatch, and Silverstone, two had been wartime airfields. It also helped that Britain’s newly elected Conservative government had ended petrol rationing two years earlier.

Not only did the country’s crop of amateurs now have places to race their cars, they had fuel to put in them too. And in the stables behind the pub behind the train station, Chapman was in his element.

His Lotus road car business quickly hit a wave of popularity, and, even more encouraging, his race cars were actually winning. Chapman grew his engineering ranks by recruiting help from de Havilland, the aircraft company that had produced the iconic Mosquitos for the RAF, and the principles of airplane design were never too far from the stables. What was a race car anyway if not an upside-down airplane wing? Airflow and weight were everything. This being an era before easy access to wind tunnels, the Lotus boys had to come up with creative solutions to measure how their inventions minimized drag. For one test, they fitted fins all over a car to see how they flexed at high speeds. And the only way to get a close look at them in real time, one engineer decided, was to strap himself to the hood for a lap and pray he didn’t end up as roadkill.

Chapman’s gang would stop at nothing to be just a little bit quicker, and soon everyone knew it. At least one rival referred to them as “that mad lot up in Hornsey,” a slight that the intensely proud, easily offended Chapman would not have taken well. A short man with a big chip on his shoulder, he devoted much of his life at Lotus to proving people wrong. The best way to do that in 1958 was to enter a team into Formula 1, even though he doubted the company was mature enough. Chapman simply couldn’t bear to see another Englishman named John Cooper—“That bloody blacksmith,” he called him—locking up all the best drivers Britain had to offer.

The jump to F1 came with plenty of growing pains. But by the early 1960s, Chapman and his crew had begun to figure out what it took to be competitive. For one, Team Lotus came around to what was known as “mid-engine” design, which really meant moving the engine behind the driver from its regular position in front of him. This might not seem so unusual, until you remember that the natural order of ground locomotion until that point had always been a horse or a locomotive pulling the rest of the show, not pushing it.

That was only the beginning. At a time when race car design was breaking free from the confines of traditional geometry, Chapman let his imagination run wild. Ideas poured out of him so fast that as soon as they were shuffled into development, Chapman was already on to the next thing. That manic energy, occasionally boosted by a regime of uppers, could make him impossible to work for. “I know you believe that what you think I said is what I want,” read a sign planted on his desk, “but are you sure that what you heard is really what I meant?”

However chaotic the process, Chapman spent the 1960s producing a string of masterpieces, each with its own game-changing innovation. When most cars still used frames where the structure sat on a skeleton of steel tubes, Chapman produced the Lotus 25, which is credited with pioneering the monocoque construction. The French term, which translates to “single hull” and was inspired like everything else by airplane design, meant that the entire chassis, or central frame of the car, was (more or less) one piece of molded aluminum. In Chapman’s eternal quest to cut weight from his cars, this was the equivalent of a three-week juice cleanse.

There was, though, one thing Chapman was prepared to add to his car before anyone else, and it came from his lifelong struggle to round up money to go racing. In this case, it was a sponsored paint job.

For nearly two decades after the series’s conception, F1 cars were simply painted according to nationality. Each country had its own color for handy identification—never mind that most pictures and broadcasts were still in black and white. The French raced in Bleu de France, Germans in silver or white, Americans in blue and white, and Brits in what came to be known as “Racing Green.” The Italians, in a move that would shape sports car aesthetics, movie posters, and automotive fantasies for years to come, were assigned the color red.

The end to all of that came in 1968, when F1 authorities first allowed sponsored displays on the bodies of the cars. Lotus wasted no time in dumping British Racing Green for the red-and-white livery of Gold Leaf Tobacco. Not only did the deal fill the team’s coffers, it also kicked off a forty-year spell of unbroken association between F1 and the tobacco industry. The likes of John Player, Marlboro, Rothmans, and Camel would become as much a part of the sport as slick tires and fireproof suits.

Still, Chapman was nervous enough about Lotus’s new look that the team debuted the paint job as far away from prying eyes as possible at a racing series in Tasmania, Australia. Decades before F1 bloggers could instantaneously freak out about the size of sidepods, Chapman figured that unveiling a controversial new paint job ten thousand miles away from Europe would at least buy him some time.

Most important, the new source of income was enough to keep the lights on a little longer in the Lotus garage, where Chapman continued to live up to his reputation as F1’s resident mad scientist. Like all mad scientists, he insisted he wasn’t mad, simply misunderstood—in particular by the ever-expanding Formula 1 rulebook. In his mind, the whole set of regulations should have been able to fit on the back of an envelope. “Pick the maximum capacity of the engines, choose the type of fuel and specify that the resulting car has to fit in a box so long, so wide, and so high,” he said. “Then we can really get down to making a car.”

Not that the regulations slowed him down much. Chapman was so relentless in his pursuit of an edge that his own drivers began to wonder if the part of the car he cared least about was the one strapped into the cockpit. Tragedy was such a regular occurrence in Formula 1 at the time that two dozen drivers were killed in the first fifteen years of the series alone. Three had been at the wheel of Chapman’s Lotuses.

At the Spanish Grand Prix in 1969, the team nearly added two more to the grim tally when it deployed a version of the high rear wing—an unsightly contraption that sat over the car like a sunshade on a pair of metal stilts, mounted to the suspension. The wing produced tremendous downforce, but it also generated tremendous stress on the arms holding it up.

Lotus ace Graham Hill learned that the hard way on Lap 9, when one of the arms snapped as he hit a bump on the circuit, sending him straight into the metal barriers. Eleven laps later, the same happened to his teammate, Jochen Rindt. The wing broke off, the downforce went with it, and he felt his car practically take flight into the same barrier. As Rindt made his way back to Switzerland with a sore head and covered in bruises, he was incensed.

“I have been racing F1 for five years and I have made one mistake,” he wrote in a furious letter to Chapman. “Otherwise I managed to stay out of trouble. This situation changed rapidly since I joined your team … Honestly your cars are so quick that we would still be competitive with a few extra pounds used to make the weakest parts stronger, on top of that I think you ought to spend some time checking what your different employees are doing.

“Please give my suggestions some thought,” Rindt added. “I can only drive a car in which I have some confidence, and I feel the point of no confidence is quite near.”

Sixteen months later, Rindt was dead. A brake shaft in his Lotus 72 failed at the Italian Grand Prix in Monza and sent him hurtling through a poorly installed crash barrier, where the impact caused his own seatbelt to slit his throat. (Rindt still had enough points to win the world championship posthumously.) In keeping with Italian law, authorities charged Chapman with manslaughter as the man responsible for the car. He was acquitted six years later.

“That man,” Chapman’s British rival Ken Tyrrell said, “should have his own private graveyard.”

TRAGEDY DIDN’T DETER CHAPMAN. NOR DID IT TURN OFF MANY drivers from wanting to race one of his speed machines. In fact, by the time a dark-haired Italian American named Mario Andretti got his turn with a full-time F1 contract, he’d spent more than a decade waiting for Colin.

The two had previously worked together for a few Grands Prix in the late 1960s, when Andretti was a young hotshot tearing through the North American racing series and making far more money than he could expect in F1 across the pond. But by the mid-1970s, Andretti had made the leap with Parnelli. The only problem was that the Parnelli team was fast going bust. That’s when Andretti and Chapman found themselves sitting in silence at separate breakfast tables in a hotel in Long Beach, California, one day in 1976. And neither was in much of a mood for orange juice. Parnelli had just announced it was pulling out of F1 without bothering to warn Andretti. And Lotus, in a rare slump, hadn’t won a single Grand Prix since 1974. As long as the two men were moping, they figured they might as well mope together.

“Mario, I wish I had a decent car for you,” Chapman told him.

Mario wished that too. But he also knew who he was dealing with: Chapman wouldn’t stay in the dumps for long. Andretti signed with him for the rest of the season and finally broke Lotus’s losing streak with victory in the final race of the year at the Japanese Grand Prix. His reward was a contract for 1977 and a personal promise from Chapman.

“Next year’s car,” he told Andretti, “will make this one look like a London bus.”

That extremely not-a-bus prototype would change the course of Formula 1 forever. It was the first of a generation of cars to fully harness the power of something called ground effects.

(If that sounds like sci-fi, you should know that Chapman’s most famous involvement with a car was in fact with an even more futuristic enterprise known as DeLorean, which built the gull-wing machine that ferried Doc Brown and Marty McFly through time in the Back to the Future movies. Chapman’s association with John Z. DeLorean would eventually land him in hot water, but more on allegations of cocaine trafficking and defrauding the British government later.)

For his 1977 car, Chapman was reinvigorated by an eruption of fresh ideas on how to keep a Lotus rubber-side down. More grip meant being able to carry more speed around the bends. And if he got it right, the car would feel like it was cornering on rails. Chapman had laid out all of his thinking in a rambling twenty-seven-page memo to the Lotus R&D department in late 1975.

The crux of it was an insight that no one else had fully considered yet. Bolted-on front and rear wings generating downforce on the car from above were one thing. But, Chapman wondered, what if he could add to that effect from underneath the car?

Lotus designed a system of sliding skirts under a wedge-shaped car that would create a flexible seal with the track. The upshot was that as air flowed over and around the car, the bottom of it would actually be sucked closer to the road. No one had ever seen grip like it.

The concept worked so dramatically that when Andretti asked if he could try it out at a Grand Prix in late 1976, Chapman responded with a firm no, because he didn’t want the other teams seeing what fresh hell he was about to unleash on them. Once Andretti finally got behind the wheel, though, he said that the Lotus 78 might as well have been “painted to the road.”

That season, Chapman’s latest creation was by far the quickest, most advanced car on the grid. By all accounts, including his own, Andretti should have cruised to a world championship. Except the team ran into two issues. One was reliability: “They were built so fragile in every way,” Andretti remembers. The other was that Chapman couldn’t help himself from being a control freak. He was so maniacal about weight that even the car’s fuel load was measured down to the last few drops. The instruction to the race engineers was to set it up so that his machines finished the race with less than one liter left sloshing around the tank.

That was a little close for Andretti’s taste. So Mario got in the habit of asking his mechanics for an extra half gallon just before the start. It didn’t take long for Chapman to find out about this insubordination. When he did, moments before the South African Grand Prix, he immediately dispatched a mechanic to siphon out the extra fuel. The racing weight was the racing weight, and no driver was going to change that. Five races later, Andretti was leading the Swedish Grand Prix with two laps to go when he ran into a problem with the fuel metering, which meant he was burning through his tank quicker than expected—and thanks to Chapman, he had no wiggle room. Andretti had to make a pit stop for an extra splash of fuel and finished fifth.

The world championship that the ground-effects car deserved had to wait, then, until the following year. Andretti started the season still driving the Lotus 78, but the even more sophisticated 79 would come online soon. “I was like an expectant father every year, waiting for the child that was going to be the best one yet,” he says. “Now, not all those children were better. Some had a short leg or were cross-eyed.”

But the Lotus 79 was the closest thing he’d ever driven to perfect. Once the car became available for the Belgian Grand Prix, Andretti won four of the next six races and put himself in control of the title hunt. He clinched the championship that September in Monza.

The celebrations, however, were muted. Andretti’s Lotus teammate Ronnie Peterson had been involved in a fiery crash at the start of the race and died that night. It was roughly the fortieth recorded fatality in twenty-eight years of Formula 1 racing—and the fifth Lotus driver. That tragic championship would be Chapman’s last. But his worst decisions still lay ahead.

This is the part of the story where John DeLorean makes an appearance.

A smooth-talking former General Motors executive from Detroit, DeLorean approached Chapman with a couple of proposals in the late 1970s. One was to acquire the entire Lotus group outright, which didn’t sit quite right with Chapman—though he did need money. The other was a larger scheme to build DeLorean cars in Northern Ireland by using grants from the British government. Specifically, the DMC-12 (flux capacitor not included). With the UK facing mass unemployment, the government signed up to the tune of tens of millions of pounds, completely unaware that DeLorean’s company was a financial house of cards. Lotus would help design the chassis for a fee of $17.67 million.

Only none of that money ever found its way to Lotus for developing the car, which turned out to be a leaky, malfunctioning mess. The DMC-12 sold almost nowhere, ran badly, and failed various safety and emissions tests. Worse for DeLorean and Chapman, British prosecutors had been tipped off to their whole arrangement. They later alleged that DeLorean had pocketed $8.5 million of the
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