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Research for this book started in late 2019 and continued into 2021. As such, the Covid-19 pandemic disrupted much of its planned content. Visits to Williams, Silverstone and more were scrapped; face-to-face chats were moved online; races I was planning to attend never took place.

At the end of the day, though, this is just a book. The Covid-19 pandemic cost lives. This work is dedicated to all those who will never see live sport again, including my uncle, Stuart Chambers.


Introduction

Romain Grosjean has 27 seconds to live.

It’s Sunday, 29 November 2020. The Bahrain Grand Prix has just started, the roar and sparks of the hybrid engines creating thunder and lightning in the Gulf night. Twenty of the most advanced cars on the planet jostle for position. Through turn three, Grosjean darts to the right to avoid a wall of slower opponents in his path. He arrows for clear air, attempting to thread his car at 150mph through an ever-narrowing gap between Haas teammate Kevin Magnussen and the AlphaTauri of Daniil Kvyat.

It’s a gap that doesn’t exist.

Grosjean’s rear right tyre clips Kvyat’s front left, sending him skidding off track in a shower of burnt rubber. He smashes into the safety barrier, cutting through a metal wall with jagged edges that slice his car in half. In a thousandth of a second, high-octane fuel spills, ignites and explodes in a spectacular fireball. The car vanishes from sight, lost in a sheet of burning death. Grosjean is trapped in a broken wreck at the heart of the inferno.

My heart thuds, seems to catch for a moment, pulses again. My breath judders out a gasp of terror. My eyes blink, wondering if what I’ve just seen is real. It shouldn’t have been possible for a car to ignite like that. Is he alright? Is he alive? The fearsome, terrible orange flame continues to soar higher into the clear desert skies. The cars in the race continue, no driver oblivious to the carnage, but all knowing that to stop would only lead to further accidents and potential loss of life. In the background, as the camera pans away, the medical car can be seen rushing to Grosjean’s aid. It’s at the scene in seconds, along with fire marshals and extinguishers, to attempt a desperate rescue.

I have nothing to do with the drama unfolding. I’m half a world away, skulking in a South Korean hostel with the faint smell of spiced meats drifting up from the kitchen below. And yet the images on the TV suck me into a vortex to relive an indelible, haunting memory. I’m a child again, waking up on the morning of 2 May 1994, asking my mum why she’s crying as she makes breakfast. That night, she had been watching the San Marino Grand Prix. Ayrton Senna – the brilliant, passionate, aggressive name among names – had swerved off track and crashed hard into a concrete barrier. He had died with the world watching.

I was too young and stupid to process such utter calamity. Senna was the baddie, the man who had so often beaten my hero, Nigel Mansell, the guy who drove a McLaren slathered with Marlboro slogans that looked like a giant, crushed pack of cigarettes. I couldn’t comprehend the prodigious talent that had once seen him win a Grand Prix despite being stuck in sixth gear. I didn’t see how his driving lit up and graced the world with a deft, balletic control that left his rivals awestruck as he slipped past. I had no notion of the raw, senseless waste that had led to a man dying for my entertainment. I just nodded and went to school, where the news finally sank into my soul. It was as if someone had reached out with an invisible hand and snatched all colour from the universe, transforming it into faded and muffled monochrome. My life until then had been blessed with little tragedy; Senna’s death was the day I grew up.

I feel the same muted palette seeping into my vision as I watch Grosjean die. But the colours won’t fade and the flames lose none of their lustre as they shroud his broken coffin. I hope for life. I expect less. I saw the crash that caused the death of Jules Bianchi, 21 years after Senna’s. I saw the loss of Anthoine Hubert at Spa in 2019. But Grosjean’s crash hits harder because, moments before, I was writing about the technology that could save him. Of halos and quick releases, of flame-retardant suits and the changes made by medics and marshals. I sang of heroic science and the science of heroes. And I now don’t know if it will be enough.


Wait. Something’s moving within the glow. Please, please, please…


YEEEEEEEEEEEEEEESSSSSSSSSSSSSSSSSSS!

A figure emerges from the flames. Wading through fire, scrambling across warped metal with the help of first responders, Romain Grosjean escapes the roaring furnace. His car is a charred husk. He has lost a shoe. He pulls his gloves away to reveal burnt hands licked by Hell on Earth, but he is walking and breathing and talking. The world and I scream in relief.

For 27 seconds, Romain Grosjean should have died. That he survived with minor wounds – burnt hands and an injured foot – is a testament to the life-saving power of science. 

Suddenly, writing this book takes on a new purpose. This is a story of invention, of myriad discoveries, ideas and technologies developed through racing and how they have an astonishing, hidden impact on our lives. It covers bold thinking, creative solutions and green advances that will help curb the impending doom of climate catastrophe.

But it’s also about something far simpler than any of that. This is a book is about how racing cars will save your life. It is a glimpse into the hidden boons of motorsport – the weird, unlikely ways that efforts to gain a sliver more time on the track have also given us a sliver more time on Earth.

Motorsport is often dismissed as a trivial, environmentally harmful, perilous spectacle. For critics, it’s a modern chariot race, horses and whips replaced by petrol-guzzling cars that spew out noise and fury for the joy of millions. As with their ancient counterparts, the racers battle at the edge of human endurance and capability. They drive custom creations honed by experts for speed and handling. They gamble their lives for that extra half-second between glory and defeat. They even get laurel wreaths to signify victory. At the end of the day, it’s just a bunch of cars going around in circles, right?

Not even close. It’s so much more. I don’t see chariots racing around the Circus Maximus as the mob bays for blood. I see the world’s fastest R&D lab. It’s a place where we are reminded that the word ‘engineer’ doesn’t come from someone who maintains engines; it’s from the Latin ingenium, meaning ‘cleverness’.

Elite sport is always an arms race, a constant battle in pursuit of excellence that requires a team of hundreds to stay competitive. Usually, however, science is there to support the talent of its competitors. In the world of motor racing, it’s the other way around. Every ounce of a Formula One car is weighed, measured and accounted for; every wing and curve is a design choice; every groove on the tyre the result of countless experiments and experiences. While Sir Lewis Hamilton and Max Verstappen might get the plaudits (and both deserve all they receive and more), the truth is they are just the meat in the machine, bound by the limits of the cars they drive.

These design choices, made with the sole aim of making a car go a second, tenth of a second or hundredth of a second faster than a competitor, are small miracles. If they work – and sometimes even if they don’t – they invariably end up rippling through our homes and communities. It’s the astonishing aerodynamics of a Formula One car that keeps your lunch cold in a supermarket fridge. It’s Formula E, a new kid on the block using city streets and fully electric single-seater racers, that saw electric cars go from an eccentric folly to the undisputed future of the automotive industry. And, if you trace the origins of simulated humans, computer programmes that can create a virtual you to help doctors treat disease, you’ll find they begin with a brilliant mathematician arguing with David Coulthard about his Xbox.

Motorsport has helped transform safety – not only on the track and on our roads, but much farther afield. Today, a child could be rushed to Great Ormond Street Hospital in London in a protective cradle built by Williams, receive care from a surgical team modelled after a Ferrari pit crew and be monitored on the ward with a device from McLaren. As unlikely as it seems, the death of Senna played an invisible role in the advent of autonomous vehicles, helping them to communicate with each other as they navigate our increasingly busy streets. When the Covid-19 pandemic struck, it was the astonishing engineering prowess of the Mercedes-AMG Formula One team that helped build 10,000 breathing aids in less than a month and saved London’s hospitals from being completely overwhelmed.

But this is only the beginning. Climate change has put the world on a precipice and new innovations are needed if future generations are to thrive. New materials, methods of production and means of producing energy must emerge within the next decade. It’s here that motorsport excels too – as a testbed for ideas and principles we will need to adopt. Already, you can see this in action, whether it’s in racing cars with flax bodies and dandelion tyres, a 3D-printed Shelby Cobra or the student teams helping to miniaturise hydrogen fuel cells and make them a viable alternative.

Motorsport has already changed the world.

Its next challenge is to save it.


PART ONE

The Fastest R&D Lab on Earth


CHAPTER ONE

Fire and ICE

Camille Jenatzy sat inside a torpedo. At least, that’s how it appeared to the crowd gathered along an arrow-straight lane outside Achères, a few miles north-west of Paris, France. It was a little after 3 p.m. on 29 April 1899 and the grey, cigar-shaped body of his craft glistened from the light rain that had fallen all day. The machine was unlike anything the world had seen before – a smooth, aerodynamic bullet above a simple chassis attached to four wheels with thick, wide tyres. The name of Jenatzy’s engineering aberration was La Jamais Contente (‘The Never Satisfied’). It was the world’s first purpose-built racing car, created to shatter the land-speed record.

It was completely electric.

In the nineteenth century, nobody knew the best way to design a car, let alone power one. Motorsport had only begun five years earlier, when the newspaper Le Petit Journal had organised the first race for ‘horseless carriages’ from Paris to Rouen. Lured by a purse of 10,000 francs, 102 eccentrics had entered cars straight from a steampunk fever dream. They were powered by everything from compressed air to propellers and hydraulics, with nine entrants claiming to be running on ‘gravity’. Sadly, none of these wacky racers turned up on the day. Instead, the 26 cars that arrived were powered by steam or early petrol engines, with only 21 qualifying for the race itself. Even so, they made up a bizarre mix of concepts and ideas – from tractors to tricycles – and included seven-, eight- and even nine-seater wagons. Some of the vehicles had occupants seated up front facing each other, requiring the driver to peer between the passengers to see where they were going.

The eventual winner – despite taking a wrong turn and ending up in a potato field – was Comte Jules-Albert de Dion, who finished the 78-mile trip in 6 hours 48 minutes (not including a lunch break that lasted 1 hour 30 minutes). Sadly, the Comte was ineligible for the top prize as he’d hired a stoker to keep his steam boiler going. Instead, first place went to Albert Lemaître, who crossed the finishing line minutes later in a 3-horsepower, petrol-driven chassis. He had averaged a mere 11.5mph. Both men would soon find fame in other ways. In 1899, de Dion smacked Émile Loubet over the head with a walking stick. While aristocrats usually got away with that sort of thing, Loubet was the president of France, so de Dion ended up in jail for 15 days. Annoyed at how this incident was reported, once released, de Dion decided to publish his own newspaper, L’Auto, to set the record straight. It was a flop until 1903, when the staff held a bicycle race in an attempt to gain publicity and boost circulation. The race was the origin of the Tour de France. Lemaître, meanwhile, became infamous in 1906, when he overreacted to his wife Lucie’s request for a divorce, shooting her dead before turning the gun on himself. He survived his own bullet to the head; at his trial the jury ruled it a crime of passion and he was acquitted.

Thus, motor racing began with disqualification for an aristocrat on a tractor and victory for a love-crazed murderer in a Peugeot.1


Inter-city racing soon gave way to setting a land-speed record, a challenge that was met by the wonderfully named Marquis de Chasseloup-Laubat. The Marquis had helped establish the world’s first auto club and was confident his electric Jeantaud Duc was faster than its petrol or steam rivals. While the Duc’s chiselled nose meant it was fast, it wasn’t particularly safe – it didn’t even have brakes – and the Marquis wasn’t willing to risk his own life to make history. Instead, he loaned the precious car to his brother Count Gaston de Chasseloup-Laubat who, on 18 December 1898, headed with witnesses to the open spaces around Achères, where Parisian sewage was dumped to fertilise beet fields. Here, they staked out a 1km course on the straight lane between the farms. It was a cold, wet winter’s day and the timekeepers only had basic equipment that wasn’t really up to the job. All we know is that Gaston covered the run in about 57 seconds. Rather than make a second attempt, the men, all soaked to the bone and frozen stiff, decided the time sounded good enough and made for the nearest bar. The land-speed gauntlet had been thrown down at a whopping 39.24mph.

The news made headlines around the world. Gaston was declared the ‘Electric Count’ and lauded as the fastest man alive – a title that conveniently ignored the fact trains had been going at double that lick for 50 years. The story had caught the eye of Jenatzy, an enterprising Belgian whose sharp features and brilliant ginger beard had earned him the nickname ‘the Red Devil’. An engineer, Jenatzy had settled in Paris to manufacture electric taxi cabs and saw a world record attempt as an easy way to drum up business. He challenged Gaston to a race.

The duo met for their showdown on 17 January 1899. Jenatzy went first, setting a new top speed of 41.42mph. Shortly after, Gaston made his own attempt, reclaiming the record by just over 2mph. Not ready to concede, Jenatzy arranged a rematch 10 days later, reaching a speed of almost 50mph; this time his rival failed to set a marker, with the Duc’s motor burning out during its run. Now caught up in the competition, Gaston modified his brother’s car and, that March, pushed the record to a staggering 57.65mph. The Electric Count was fastest once more.

But Jenatzy was tenacious. Realising he had to do something dramatic to beat his rival, he decided to create a car solely built for speed. The result was La Jamais Contente. The name had nothing to do with his pursuit of the record; it was actually a veiled insult directed at his mother-in-law.

Rolling up to the start on that April day, Jenatzy and his car made a unique spectacle for the crowd – mostly a gaggle of moustached men in top hats or straw boaters – who watched in awe. The smooth cigar-like body of the car – modelled after an airship – was built from a lightweight aluminium alloy called partinium, designed to protect the motor inside while shaving off weight from the frame. This sat atop a heavier cart chassis, while Jenatzy himself – dressed like a sea captain, with a flame-like goatee tapered to a fine point – perched high in a small driver’s compartment at the back of his contraption.

With his head cocked imperiously to the timekeepers, Jenatzy took a deep breath, lowered his arm and gave the signal: ‘Allez!’ The stopwatch clicked; as it did so, Jenatzy flicked a switch and started his twin 25kW motors, each attached to one of the rear wheels, running at 200V and drawing about 68 horsepower to get the car moving. There was no roar of the engine or howl from an exhaust; the only clamour was a hummingbird whir from the engine and the crunch of Michelin tyres seeking grip on the road. The machine stuttered forwards slowly, gradually picking up momentum, before finally surging onwards.

Jenatzy later told physicians who asked him to describe the sensation of speed: ‘The car in which you travel seems to leave the ground and hurl itself forward like a projectile ricocheting … As for the driver, the muscles of his body and neck become rigid in resisting the pressure of the air; his gaze is steadfastly fixed about 200 yards ahead; his senses are on alert.’

At the controls, Jenatzy crouched down, trying to make himself as aerodynamic as possible. La Jamais Contente hurtled past the poop-fed farms on either side, wind whipping his coat and whistling through his orange chin decoration. Focusing his concentration, the Belgian kept the car almost perfectly straight, passing the men waiting for him at the 1km marker and pressing on. After another kilometre, he slowed the car and brought it to a gentle halt. The time was fast – but was it fast enough?

Driving back to the starting line, the Belgian soon had his answer. The crowd was cheering, feting him with wreaths and ribbons, and wrapping his machine in garlands. Jenatzy’s wife climbed on to the back of the car with her parasol to pose for a photograph with her champion. La Jamais Contente hadn’t just broken the land-speed record. It had reached a then-astonishing 65.79mph, making Jenatzy the first man to drive a car at a speed of more than 100kmh.

Camille Jenatzy had become the greatest racer alive. His feat was the perfect marketing tool – a demonstration of how electric cars were superior to combustion engines.

And yet it wasn’t going to last. In under three years, La Jamais Contente’s record was beaten by a host of steam-driven and petrol-fed rivals. By 1909, the combustion engine had evolved to the point where steam couldn’t compete either. Electric cars
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