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FOREWORD
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I was born in the town of Imola. It is quite a small and usually quiet town in the north of Italy. But at its heart, there is a racetrack. One of the best in the world. My earliest memories are of the sound of racing cars. Playing games at school pretending to be our racing heroes. Trying to catch a glimpse of the cars over the wall of the track, and through the trees.

You see, racing is in my blood. For almost every Italian, it is something engrained in us from birth, thanks in no small part to the spectre of Ferrari, the most famous and successful team in the history of the greatest motor racing championship in the world, Formula 1.

My only dream was to work for Ferrari. And with immense gratitude, I began my career there shortly after graduating from university. I spent many years at Maranello, and to my delight was appointed not only to work for the Formula 1 racing team, Scuderia Ferrari, but to be its Team Principal.

Today, I am the CEO of Formula 1 itself. It is something I still find difficult to believe. That a boy from Imola could one day play such a role in developing and growing the sport I have loved my entire life. It is the greatest honour.

I say this to tell you what motorsport, and more importantly Formula 1, means to me.

I take huge pride in seeing how much the sport has grown in recent years. How truly internationally popular it has become. While it has always been a global sport, loved around the world, it has never received the attention and the fanaticism with which it is greeted today. And I am aware that while for many of us racing is a part of our DNA, to some this world of Formula 1 is brand new.

I’m sure most of you know Will from his work on Formula 1: Drive to Survive and for us on F1 TV. I first met him twenty years ago when he was just starting out as a young journalist. He was very … how to say … passionate? Quite intense. I’m happy to report he hasn’t changed much in all that time. That love of Formula 1 has never wavered. But his passion for this sport is aligned to a deep knowledge and love for the history of Formula 1. Over the years he has become a fantastic storyteller, allowing fans old and new a unique perspective into the sport.

His idea for this book, to create an accessible guide to the drivers and teams at the heart of the history of our sport, is something special. I hope you enjoy reading about all of those who went before, and who created what we know today as Formula 1. As we look back over more than seventy years and more than one thousand races, I’m filled with excitement for the opportunity of all that stands ahead.

—STEFANO DOMENICALI

President and CEO of Formula 1




WHAT IS FORMULA 1?

For more than seventy years, Formula 1 has been the pinnacle of global motorsport, the ultimate test of machine and humankind. With over twenty races on some of the most challenging circuits ever built, in some of the most glamorous locations around the world, competing at this level is seen as the zenith of a racing driver’s career. To win in this sport is an almost impossibly difficult task. To tally enough success to be crowned champion is therefore to have your name placed alongside the very greatest this sport has ever known.

Formula 1 is high-speed, high-stakes racing. Drivers do battle at over 200 mph, just millimetres apart, moments from disaster, combining incredible skill with awe-inspiring bravery in a singular quest to prove that they are the very best on their day and in their game. Their journey to the pinnacle of racing begins in childhood, their talent developed from go-karts, through junior open wheel careers, to the very top of the sport. As their competitive instincts sharpen, their desire and hunger to win against all odds and against all challengers becomes an intrinsic part of their personalities. Over time, through a combination of ability, experience, defeat, victory, perseverance, and prowess, their goal is to become the ultimate driver.

At their command are the fastest and most advanced open wheel racing cars of all time. These rocket ships on wheels are comprised of thousands of unique parts, designed and manufactured specifically for racing by a team of thousands of people, whose own expertise is as essential to winning a race as is the craft of the racer behind the wheel. Hundreds of millions of dollars are spent in the pursuit of glory. Decisions during a race are made in the blink of an eye, from the driver in the heat of battle to the strategist calling the race-winning shots and the pit crew servicing the cars and sending them on their way in mere seconds. Those who succeed know that on their day, and in their moment, there was no car as fast, no team as regimented, no driver as good.

The challenge, always, is to win. And to keep winning. And for those who don’t, to fight, to catch, to overhaul, and to then begin their own era of domination by taking the two biggest prizes in motorsport: the Formula 1 Drivers’ World Championship and the Formula 1 Constructors’ World Championship. But what does it take to become the best? Who are the greatest of all time? How has this sport become the global phenomenon that it is, and what does its future hold?

In this book, you will discover all that Formula 1 is today and all that went before, from the story of how this incredible championship has evolved to the teams who made the greatest cars of their generation. On this decade-by-decade journey through the history of the sport, you’ll be introduced to every champion the sport has crowned. And while I’d love to write about every driver this sport has known, time and space sadly won’t permit such a luxury. Instead, and for every decade, you’ll also read about one unique racer who I believe had all the skill but never won the championship, along with a handful of notable drivers of each generation. And we’ll take a step back in time to relive some of the greatest races the sport has ever seen.

This is where technical genius meets sporting excellence. This is where dreamers become heroes and where icons are forged in the white heat of pure competition.

This is the pinnacle of motor racing. This is Formula 1.
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WHERE DOES FORMULA 1 RACE?

In the more than seventy years of Formula 1, the sport has raced all around the world. Today, the calendar features more than twenty races in twenty different nations. Yet some circuits have remained on the schedule from the very first season in 1950, which comprised just seven races. Let’s take a look at everywhere F1 has raced … so far!
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ICONIC FORMULA 1 TRACKS

There have been more Grand Prix venues than years the championship has existed. But while every circuit has played a unique role in the history of Formula 1, some hold a special status as iconic tracks, whose twists and turns are woven into the very fabric of the sport.

MONACO

Seen by many as the ultimate street track and one of the most glamorous races in the world, framed on one side by mountains and on the other by the crystal azure of the Mediterranean Sea, Monaco has been holding Grands Prix on the roads of Monte Carlo since 1929. If anyone was to propose the Monaco Grand Prix as a new race today, they would be laughed out of the room – the speeds are too vast, the track is too small, and the notion of closing down the major road network of a small principality to hold a motor race would be deemed borderline lunacy. Yet it remains on the calendar as the gleaming jewel in Formula 1’s crown. There is no challenge as great, no track as demanding or as punishing. Funnelled in between metal barriers, the 3.3 km (2-mile) circuit features nineteen corners and is taken in around a minute and ten seconds at full qualifying speed. Drivers describe racing there as being almost hypnotic and trance-like, as their senses become attuned to tackling the narrow streets. One small lapse in focus, one tiny mistake, and it’s race over. There are no second chances. Nowhere demands greater skill. No win means as much. Thus has it ever been, and thus will it always remain.
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SUZUKA

In the late 1950s, Soichiro Honda made the decision to build a permanent racetrack near his new automotive factory in Suzuka, Japan. Two years after the factory opened its doors in 1960, his racetrack became reality. It took another twenty-five years until Suzuka welcomed Formula 1, but once it did, it became the favoured home of the Japanese Grand Prix and one of the most revered tracks on the calendar. Suzuka is unique in Formula 1 in that it is the only circuit on the schedule designed around a figure-eight layout. Its combination of fast, sweeping changes in direction, off-camber corners, and undulation make it a tremendous challenge for car and driver alike. Each of its corners poses a distinct challenge, from the Degner double-right complex to the long Spoon left-hander and the notoriously fast 130R. Throw the curveball of rain into the mix, as so often happens, and the combination makes for an epic spectacle. There are few circuits as universally loved by Formula 1 drivers as Suzuka, since to master its complex challenges remains a true barometer of the racer behind the wheel.
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INTERLAGOS

Built in 1940, Interlagos has hosted the Brazilian Grand Prix at various times through the 1970s and 1980s, and from 1990 to the present day. In its original form, it was almost 8 km in length, starting with two flat-out banked left-hand corners where today the grandstands sit. From there it looped around and back up to the Curva do Sol, which is still raced today in the opposite direction, before swinging back to the final half of the circuit that we know in the modern era. It took on its current design in 1990 and has remained relatively unchanged ever since, providing the backdrop to a number of classic races that have defined Grand Prix seasons and championship successes. The circuit is famed for its huge elevation changes – most notably the steep climb out of Junção, which brings the drivers back to the start line – and for a flowing nature that naturally lends itself to close racing and thrilling action. It has long been a driver favourite, and the atmosphere at the track is electrifying, thanks to the deep passion for the sport exhibited by the fans who flood the circuit and pack out its grandstands.
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INDIANAPOLIS

One of the most famous circuits in the world, the Indianapolis Motor Speedway has existed in two distinct forms in its Formula 1 history. For the first decade of the world championship, the Indy 500 counted as a round of the Formula 1 World Championship, despite the fact that Formula 1 cars have never competed in the race. The unique two-hundred-lap, five-hundred-mile contest around the oval Super Speedway has therefore forever created an anomaly for statisticians. While the winner of the Indy 500 between 1950 and 1960 can’t be considered a Grand Prix winner, as the race wasn’t run to F1 regulations, they were nevertheless still a winner of a round of the Formula 1 World Championship. The Indy 500 stopped being counted after 1960, but Formula 1 returned to Indy as the home of the US Grand Prix from 2000 to 2007 on a specially designed infield circuit that ran the wrong way around a third of the famous oval, and which is today used by IndyCar for the Indy Grand Prix, the curtain raiser to the month of May festivities and racing action around the Indy 500.
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SILVERSTONE

The very first world championship race was held in 1950 on the perimeter road of a Second World War airfield, in the heart of the United Kingdom. Silverstone was originally a fast, flowing track consisting of just eight corners, and it proved to be a favourite among drivers. It has remained on the Formula 1 calendar for much of the sport’s history, receiving numerous redesigns over its life. The greatest redesign came in the early 1990s when the now-infamous Maggots and Becketts corners were introduced, a staggeringly tricky high-speed sequence of alternating left-right corners over a blind crest. The tweaks continued until a major revamp in 2010 saw the repositioning of the pitlane and start line, and a brand-new infield sequence of corners was added to take the track length up from its original 4.6 km to 5.8 km (2.9 to 3.6 miles). Still revered as one of the drivers’ favourites, Silverstone today combines a number of places to attempt overtaking, with long, fast, flowing stretches punctuated by slower switchbacks. And no matter if the British weather decides to deliver bright summer sunshine or deluge the circuit with rain, fierce competition is always a hallmark of the circuit and its races. That, combined with a committed fan base that has turned out in droves since the very first Grand Prix, makes it one of the classic venues for Formula 1.
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NÜRBURGRING

Few racing circuits on Earth have created the same level of mystique and fear as the Nürburgring. Originally built in 1927, the full circuit, known as the Gesamtstrecke, consisted of over 187 corners over 28 km (17.4 miles) of winding mayhem through the forests of the Eifel mountains in Germany. When it was first used for Formula 1 in 1951, the circuit had been shortened into the now-legendary Nordschleife, which at a more modest 22 km (13.7 miles) consisted of just 160 corners. It was notoriously treacherous and almost impossible to keep safe – so much so it became known as the ‘Green Hell’. Even the introduction of barriers along its entire length and circuit modifications to eliminate its famous jumps couldn’t negate the dangers. It was simply so vast that if anyone crashed, getting to their aid took too long. It was eventually removed from the world championship in the late 1970s. Then, in the 1980s, a new Grand Prix circuit was built to the south of the infamous northern loop. The GP-Strecke was a far more sedate 4.5 km (2.8 miles) and more in keeping with modern trends, while its undulation maintained at least a small element of what had existed before. In total, twenty-two races were held on the Nordschleife and nineteen on the GP-Strecke, but as the calendar expanded out of Europe, the track’s finances crumbled and it fell off the full-time schedule in the 2010s. But the aura of the track, and the fearsome challenge of its original layout, marks its place as one of the most awe-inspiring circuits at which Formula 1 has ever raced.
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SPA-FRANCORCHAMPS

Back in 1920, two friends felt that the country roads around the Belgian towns of Francorchamps, Malmedy and Stavelot were so much fun to drive that they plotted a route and created a racetrack. Thus, Spa-Francorchamps was born. Just short of 15 km (9.3 miles), it was a mighty challenge, involving massive elevation changes and long blasts through the countryside. During the Second World War, the area became synonymous with the Battle of the Bulge, Germany’s last major aggression and the single largest battle fought by the United States in the conflict. When Grand Prix racing began again after the war, the track had been shortened to 14 km (8.7 miles) and became recognized as one of the most difficult on the new world championship calendar. The fearsome Masta Kink was viewed as one of the toughest corners in the world. Yet so perilous did the track become as speeds increased that the race was boycotted in 1969. Changes made a decade later shortened the track to its current 7 km (4.3-mile) configuration. Rather than disappear into the countryside, the track now pulled right at Malmedy, wound its way down the hillside, and picked back up to the old circuit at the bottom of the hill for the rise back to the start line. It remains one of the longest tracks in Formula 1 and one of its purest challenges.
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MONZA

The Royal Park of Monza, close to Italy’s fashion capital Milan, has played host to a Grand Prix for every season of the world championship except for 1980. Home to Ferrari’s loyal fans, the Tifosi, it has an atmosphere unmatched at almost any other Grand Prix venue, as the Italian faithful climb houses and trees within the circuit confines to get the best view of the action. Built in 1922, the original track was 10 km (6.2 miles) in length, composed of a 5.5 km (3.4-mile) road circuit and a 4.5 km (2.8-mile) oval. The road track has remained nearly unchanged ever since, its layout consisting of almost exclusively right-hand corners, save for the left-handers that pull the drivers down onto the back straight. The full 10 km (6.2-mile) track was only used on a few occasions in the 1960s for Grand Prix racing, as drivers would complete the road track before hurtling onto the oval and back again onto the road track, utilizing a split start/finish straight. In 1971 the road track was run for the last time in its pure form as a high-speed challenge. From then on, multiple chicanes were added to bring speeds down on its mighty straights. Yet it remains one of the quickest tracks on the calendar, and the race’s complete time is almost always the shortest due to the colossal speeds employed. Loved by all, there is a magic to Monza that is almost impossible to encapsulate, the stories of its history carried as a whisper on the wind through the trees that have stood for centuries and witnessed every champion driver the sport has ever known.
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FORMULA 1 BASICS

Being a great driver isn’t enough to succeed in Formula 1. If you want to win races and championships, you need to race for the best team and drive the best car. Despite drivers being seen as the heroes, Formula 1 is a team sport, and today F1 comprises ten teams, which are also known as ‘constructors’. By the rules, each team must design and manufacture their own unique car, of which two must be entered at every race of the world championship. While in years gone by teams were allocated race numbers as entrants, today drivers choose their own personal race numbers, with the champion able to switch to running number ‘1’.

Every year a maximum of twenty-four races take place around the world, with every team entering two drivers. Their finishing positions are rewarded with points scored equally by the driver and their team. At the end of the season, the driver who scores the most points is named Drivers’ World Champion, and the team whose drivers have brought in the most points is named Constructors’ World Champion. It is a complicated specialty of Formula 1 that team-mates race together to bring success to their teams, and yet are also battling to beat each other and prove that they are the best and win their own individual title.

Ferrari is the oldest and most successful team in the sport. They’re the only team to have taken part in every season in F1 history, and they top the all-time championship list with sixteen Constructors’ titles. Williams has nine Constructors’ Championships, with McLaren and Mercedes tied with eight. Ferrari has taken a driver to the world championship fifteen times, with McLaren achieving the feat twelve times and Mercedes nine. Of those drivers, Sir Lewis Hamilton and Michael Schumacher tie for the most titles in history with seven world championships, ahead of Juan Manuel Fangio on five.

The drivers are paid by their teams to race and have complex financial bonus structures written into their contracts regarding points, podiums, wins and championship success. The teams themselves are paid by the Formula 1 organization, receiving a percentage of the sport’s marketing revenue, a set financial prize at the end of each season depending on their championship finishing position, and various other payments determined by performance and pedigree. Teams also make money from individual sponsorship deals.

These sponsorship deals often influence the colours of the cars. While some teams use traditional racing colours (Ferrari has always raced in Italian red, for example), other teams change their paint scheme every year to suit their sponsors. The rules stipulate that both a team’s cars must have the same livery so that they are easily identifiable. Teams are, however, allowed to run special liveries on both of their cars for unique races, such as anniversaries or to launch new sponsors.

Over 170 teams have competed in Formula 1 in its history. Today the limit on the number of teams permitted to enter a race is twelve. Any new team wishing to enter Formula 1 has to follow a lengthy and complex approval process and pay an entrance fee of hundreds of millions of dollars. They are then granted a licence to enter the sport. New entrants can avoid this hurdle by purchasing an existing team, and this has happened often throughout history.

For example, Mercedes entered the sport in the 1950s but withdrew in the middle of the decade. To re-enter the sport many decades later they could not simply join in again, they had to buy an existing entry. Their modern story thus starts with Tyrrell, which entered Formula 1 in 1970 and sold its entry to British American Racing (BAR) in 1999. BAR was bought and its entry taken by Honda in 2006. Honda withdrew from Formula 1 at the end of 2008, and its entry was purchased by Brawn GP for 2009. Mercedes-AMG then purchased Brawn’s place on the grid and has raced in F1 since 2010. When BAR bought the Tyrrell team and its F1 entry back in the late 1990s, it did so for around $50 million. Today, the minimum asking price for an F1 team and its place on the grid is estimated to be in excess of $1 billion.
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RACE WEEKEND FORMAT

A Grand Prix weekend takes place from Friday to Sunday and is composed of a variety of on-track sessions that range from practice to all-out competition.

Normally, the teams and drivers take part in three one-hour practice sessions, which are designed to allow them to make changes to their cars to get them as well-suited to the demands of the track as possible before entering the field of competition. Many teams use these sessions to test new developmental parts to check if they are improving the car, while also perfecting the downforce levels and setup of the cars for the drivers to feel comfortable and, of course, help them negotiate the lap as fast as possible.

With practice concluded, drivers compete to see who is the fastest over a single lap in a Saturday qualifying contest, split over three sessions. The slowest are gradually eliminated from the ongoing competition for the top-ten places on the grid. Among the twenty drivers, the order of fastest to slowest determines the order of the grid when they start the race itself, which takes place on Sunday. Drivers naturally want to start as high up the grid as possible, so that they have a better chance of scoring points or fighting for the win on Sunday. Some of the most exciting races, however, occur when a good driver in a fast car has had a poor qualifying session and has to make their way from the back of the field to the front in the Grand Prix.

For timing purposes, the racetrack is divided into three imaginary sectors, dubbed sector one, sector two and sector three. Each car carries a sensor that triggers a timing beam at each of the junctions around the track to allow viewers an idea of how well they are doing on the lap. A green sector time denotes a personal best, and a purple sector indicates the best of anyone. Timing is taken to three decimal places, which equates to one thousandth of a second.

Teams and drivers can make aerodynamic and setup changes to their cars throughout practice sessions, but once they enter qualifying, they are banned from making any additional changes. Their cars are locked into their setup for the qualifying shootout and the race itself. Any changes made after this point can result in a driver being disadvantaged by being forced to take a penalty and drop down the grid or even start from the pitlane.

The race is known as a Grand Prix (French for ‘large prize’), and it is contested over a distance of around 300 km (186.4 miles). Each driver has the same allocation of tyres to use throughout the weekend. In 2023, this was set at eight sets of soft, three sets of medium, and two sets of hard tyres. Additionally, they receive four sets of intermediate tyres (for moderately damp running) and three sets of full wet tyres (for very wet running). The softer a tyre, the faster it is, but the quicker it is used up. The harder a tyre, the longer it lasts, but the slower it will be. Drivers can run their tyres whenever they wish but must use at least two different compounds of dry tyre during a Grand Prix. Usually, teams aim to make only one pitstop so that they can spend as much time racing and as little time driving slowly in the pitlane as possible. If a race is declared wet, the two-compound rule is eliminated and drivers can use any number of wet or dry tyres. There is no refuelling allowed during any race.

Points are awarded to the top-ten finishers of the Grand Prix: twenty-five points to the winner, then eighteen, fifteen, twelve, ten, eight, six, four, two and one, respectively, to the next nine drivers. The driver who sets the fastest lap of the race scores an additional point, so long as they are classified in the top-ten finishers. If they are outside the top ten, nobody gets the point.

Some race weekends are run on a ‘sprint format’ designed to increase the number of competitive sessions.

Drivers and their teams score the same number of points, and if a driver changes teams midseason, the driver keeps their points – and so does the team with whom they scored them. Team points stay with the team and do not transition with the driver.

[image: A diagram compares standard and sprint formats for a racing event. Standard format: Friday includes two one-hour practice sessions; Saturday features one-hour practice and qualifying sessions, divided into Q1, Q2, and Q3; Sunday hosts the Grand Prix with a minimum distance of 300 kilometres and a maximum of 305 kilometres. Sprint format: Friday consists of one-hour practice and one-hour sprint qualifying sessions; Saturday includes a 100-kilometre sprint and Grand Prix qualifying; Sunday is the same as the standard Grand Prix weekend.]
MODERN CAR REGULATIONS

Formula 1 teams are known as constructors, which means, by definition, they have to ‘construct’ their own cars. So while they are permitted to purchase engines, gearboxes, and some other specific parts, the cars themselves have to be designed and created by each team individually. Thousands of unique pieces go into every car, from the bodywork that you can see down to all the internal parts that you can’t. Because of this, every car is bespoke, singularly unique to that team.

Modern Formula 1 cars are the largest in history, with regulations stating they must be no wider than 200 cm (6.5 feet) and no taller than 95 cm (3 feet). While there is no specified limit on the length of the car, the maximum distance between the front and rear wheels is limited to 360 cm (11.8 feet), and as such, car lengths tend not to vary much.

The car must have only four wheels – which sounds obvious, but some F1 cars have run six wheels in the past! Also, only the rear wheels are permitted to be driven, and the front wheels are solely for steering. Four-wheel drive is therefore not permitted.

The chassis of the car must contain a survival cell, into which the driver sits and is secured to a removable seat moulded to their specific body using a six-point harness. Every car must feature a roll hoop and halo cockpit protection device. The engine is attached to the rear of the survival cell, along with an eight-forward and one-reverse gear transmission.

Formula 1 cars have for decades been notable for their use of wings and complex aerodynamics, which is the art of using airflow to push a car downward and create grip. Since 2022, however, car design has limited the use of wings to produce downforce. F1 cars today utilize not only wings and aerodynamics on the visible surfaces of the car, but also ground effect via tunnels under the car that create areas of low pressure that suck the cars downward to produce the same grip. This ensures that airflow over the car (known as dirty air) receives as little disruption as possible so that the car behind can follow closely. All cars are fitted with a drag reduction system (DRS), which opens a slot in the rear wing to reduce drag and increase straight-line speed to aid overtaking, when chasing cars are within a second of the car ahead.

Modern Formula 1 engines are 1.6-litre, V6 turbo-hybrid units, limited to 15,000 revolutions per minute (rpm) with a power output estimated to be between 750 and 1,000 horsepower. Fuel injection is limited to 500 bar, with fuel limited to 110 kg (242.5 lbs) per race and fuel flow limited to a rate of 100 kg/h (220.5 lbs) above 10,500 rpm.

Modern turbo-hybrid power units are composed of more than just the engine, however, as they must also have a turbocharger, a motor generator unit kinetic (MGU-K, which harnesses energy under braking), a motor generator unit heat (MGU-H, which harnesses energy as heat in the exhaust), an energy store such as a battery (which holds the regenerated energy), and a control electronics unit (which operates the entire system). Drivers can use a maximum of four of each over a full season, and eight of the four parts that make up an exhaust system. If they go over their allocation, grid penalties are applied after qualifying for the race where they have gone over the limit.

Together, the car and driver must weigh a minimum of 798 kg (1,759 lbs). Officials check that the car is within the regulations at the start of each race weekend by setting each one on a special weigh bridge to check that both its dimensions and weight are correct. They can call the car back to be weighed at any point over the race weekend, and cars are weighed and checked for legality after the race as well.

Refuelling has been banned in Formula 1 for over a decade, and so the 110 kg (242.5 lbs) of road legal fuel must last an entire Grand Prix distance. A specimen of fuel is taken from the car after the Grand Prix has finished to ensure that it complies with regulations.

Formula 1 wheel rims must be fitted with Pirelli’s eighteen-inch P Zero Formula 1 tyres, which have a total diameter of 28.3 inches. Rear tyres are wider than front tyres to provide greater grip to the car’s driven rear axle.
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A Formula 1 steering wheel is more than just a means to turn the front wheels. The sheer number of buttons, dials, toggles and switches means that many hundreds of options can be operated from this device to affect all manner of intricate car setup details. A driver has to memorize where to access these options, since during the intensity of the race, they cannot spare a split second to look down at the screen. Gears are changed using paddles behind the wheel, which also has a hand-operated clutch, but these are by far the simplest actions on what has become a complex computer more than a simple directional device.

SAFETY EQUIPMENT

For the past seventy years, innovation and regulation have had lasting effects on the safety of Formula 1 cars. While motor racing, due to the high speeds, will never be 100 per cent safe, modern F1 cars are designed to include a number of features to protect the driver in case of an accident.
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ANTI-INTRUSION PANEL

A Zylon panel (similar to the material used in bulletproof vests) on the side of the tub decreases the risk of intrusion into the survival cell.

ROLL HOOP

Housed within the air intake above the engine, the roll hoop is designed to ensure clearance between the car, the track, and the halo and driver’s helmet in the event of a car flipping upside down.

HALO

A wishbone-shaped piece of titanium, wrapped in carbon fibre, is designed to deflect debris away from the driver and to stop large objects from impacting the helmet.

SURVIVAL CELL

Often called the ‘tub’, this is the main component of an F1 car. The driver is strapped inside the cell, and every additional part of the car is designed either to absorb the energy of an impact or divert it by breaking away.
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FRONT IMPACT STRUCTURE

A car’s carbon-fibre nose is designed to absorb a large percentage of the energy of a forward impact.

SIDE IMPACT STRUCTURE

Carbon-fibre struts attached to the tub are designed to absorb impacts arriving from the driver’s side.

REAR IMPACT STRUCTURE

Positioned behind the gearbox, this piece of carbon fibre absorbs a large percentage of a rear impact’s energy. The gearbox and engine also absorb and deflect the energy of an accident and are designed to break away from the survival cell.

FUEL TANK

A large leak-proof, flexible bladder, made of military-grade Kevlar, is large enough to hold all the fuel necessary for a race.
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HARNESS

A six-point seat belt with two pelvis, two shoulder, and two crotch straps is secured with a quick-release central buckle.

ACCELEROMETER

Fitted inside a driver’s earpiece, this determines the G forces involved in an accident.

BIOMETRIC GLOVES

Sensors inside a driver’s gloves give real-time readouts of their vitals.

HELMET

Made of carbon fibre and Zylon, coated with a painted resin shell, the helmet has a deformable foam interior and is lined with fire-resistant Nomex.

HANS

Short for ‘head and neck support’, this device attaches to the helmet and is supported by the driver’s shoulders to minimize risk of spinal injury.

DRIVER-FACING HIGH-SPEED CAMERA

This records incidents in Hi-Motion (or super slow motion).

UNDERWEAR AND BOOTS

Fire-resistant Nomex undershirts, pants, socks, balaclavas and race boots are also worn.

OVERALLS

This one-piece Nomex jumpsuit is made to official (FIA) specifications and is designed to protect from fire.
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HEADREST

A detachable foam-filled unit surrounds the opening of the cockpit and protects the driver’s head and helmet by softening the effects of lateral and rear impacts.

WHEEL TETHERS

Attached to the survival cell and fed through the suspension to attach to the car’s wheels, these tethers stop wheels from becoming detached in an accident.

FIRE EXTINGUISHER

A driver can hit a button in the cockpit or a marshal can pull a car’s ‘E’ rings to release 3 lbs of fire extinguishant: 60 per cent is delivered to the cockpit and 40 per cent to the engine bay, providing an additional thirty seconds for a driver to escape the survival cell.

ACCIDENT DATA RECORDER

Like a plane’s black box, this records all telemetry in the event of an accident.

DESIGNING, DEVELOPING AND TESTING

Modern-day Formula 1 leaves almost nothing to chance. Every element of a car’s performance is monitored and analysed in real time both at the track and at a team’s factory. Each car carries around three hundred sensors, sending back over a terabyte of performance-based information every race weekend. Over an entire season, a team collects more than 10 billion data points. Every one of these is studied in an effort to find an advantage, resolve an issue and create the ultimate F1 car.

Cars are designed using CAD (computer-aided design) technology, which replaced hand drawing many decades ago. These digital designs create virtual cars whose aerodynamic philosophies are tested using CFD (computational fluid dynamics), a mathematical science that predicts fluid flow around any given object. Car designs are simultaneously tested in a wind tunnel, into which a 60-per-cent-size model is placed to provide real airflow analysis.

The real car, once built, can be tested in the factory on a seven-post rig, which replicates the real-world forces the car will undergo by mimicking the lateral and longitudinal changes in weight transfer experienced at any specific track. Known also as a ‘shaker’, the rig replicates the specific curbs employed at different tracks, the bumps to be found on circuits, and the many directional forces the suspension will be forced to travel in competition and at full speeds.

This is how Formula 1 cars, and their developmental parts, are designed and tested. But under the sport’s many regulations, the amount of time teams can spend putting their designs through wind tunnel or CFD testing is restricted. The lower down the championship ladder a team finds itself, the more time it has available. The world champions therefore have less time than anyone else to get things right.

But no matter how brilliant a team’s designers or how good a car looks in the virtual world, there is still no guarantee that the car and its developmental parts will work as planned when they hit the track. The only true test comes when cars are raced for real. And, again, the amount of time available to test new parts is restricted.

New cars are traditionally launched in January or February, and the first race of a new season usually takes place in March. This means there is now just one three-day pre-season test at which teams and drivers are allowed to get to grips with their new creations before the season begins. The pre-season test is an event at which all teams gather to run their new cars on the same track at the same time. They can only run one car per team, so drivers must share track time between them, but over the three-day test, they have around
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FLAGS AND SAFETY CARS
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[image: GREEN: Session has begun. If shown after a yellow flag, the track ahead is clear. Resume race speed. YELLOW: Hazard ahead. Slow down. DOUBLE YELLOW: Track blocked ahead. Slow down and be prepared to stop.]
[image: YELLOW ALONG WITH THE WHITE SC BOARD: Slow down, a safety car is deployed. YELLOW AND RED STRIPES: Debris/fluid is on track. RED: Session stopped. Slow down and return to the pits.]
[image: CHEQUERED: End of session. BLUE: Faster car approaching behind. Be prepared to let them pass. WHITE: Slow vehicle ahead.]
[image: BLACK WITH ORANGE CIRCLE: Return to pits immediately for repairs. BLACK/WHITE: Warning for unsportsmanlike conduct. BLACK: You have been disqualified.]
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FIA AND FORMULA 1







A DRIVER’S ROUTE TO FORMULA 1
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RACE BAYS
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[image: Diagram shows the evolution of Formula 1 car design from 1950 to 1977. Each car is labelled with its name, year and significance: Alfa Romeo 158 (1950), Cooper T43 (1958), Lotus 25 (1962), Lotus 49B (1968), Lotus 72 (1970), McLaren M23 (1974) and Renault RS01 (1977). Descriptions highlight innovations such as rear engines, monocoque construction, aerodynamic wings, integrated sidepods, engine covers and the turbo era.]
[image: Diagram shows the evolution of Formula 1 car design from 1978 to 2023. Each car is labelled with its name, year and significance: Lotus 78 (1978), McLaren MP4/1 (1981), Williams FW14B (1992), Ferrari F2004 (2004), McLaren MP4/23 (2008), Brawn BGP001 (2009), Mercedes W10 (2019) and Red Bull RB19 (2023). Descriptions highlight innovations such as ground effect, carbon-fibre monocoque, advanced electronics, record-breaking performance, aerodynamic advances, simplified aerodynamics, turbo-hybrid generation and high win rates.]
[image: Diagram shows the evolution of driver helmets from 1950 to 2020. Helmets include cloth caps (1950), Everoak Corker classic (1952), Bell 500TX (1954), Bell Star full-face helmet (1966), regulated helmets with medical air supply and optional Nomex scarf (1970s), reduced weight, compulsory chin straps (1980s to 1990s), carbon-fibre helmets with HANS (2000s), Zylon visor strip and aerodynamic wings (2010s) and narrow visor aperture, carbon-fibre and Kevlar construction (2020s).]
[image: Diagram shows the evolution of driver overalls from 1950 to 2010. In the 1950s, no regulations exist and drivers often wear cotton overalls. In 1963, FIA mandates fireproof overalls. In the 1970s, Nomex and Kevlar improve fire protection, with some drivers using NASA-standard suits. From the 1980s to 2010s, Nomex suits become lighter and thinner, with improved fire resistance and sponsor patches are replaced with decals to reduce weight and fire risk.]
[image: Diagram shows the evolution of Formula 1 steering wheels from the 1950s to the 2020s. Key changes include: 1950s large-diameter aluminium and wood wheels; 1960s smaller leather wheels; 1970s central padding and kill switch; 1980s radio button and quick-release; 1990s paddle shift; late 1990s Carbon- fibre construction; 2000s digital screens; 2010s multi-menu screens; 2020s numerous toggles and on-screen menus.]
[image: Diagram shows the evolution of circuit safety from the 1950s to the 2010s. 1950s: no regulation, hay bales as barriers. 1960s: FIA safety inspections. 1970s: hay bales banned, guardrails and sand/gravel run-off added. 1980s: permanent medical centres mandated. 1990s: New tyre-barriers introduced. 2000s: paved runoff and tech-pro barriers are used. 2010s: improved debris fences.]
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