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Everything in life is somewhere else,
and you get there in a car.


E.B. White
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Introduction


THE LAST SPACE OF FREEDOM


Cars – internal-combustion-engined (ICE), driver-controlled vehicles – are scheduled to die in 2030. They will then be 145 years old. The policy of governments and companies is to replace them with EVs, electric vehicles, which will then be replaced by AVs, semi- or fully autonomous vehicles. Not long thereafter, ‘smart cities’ will control urban and suburban traffic movement and ‘smart motorways’ will control the rest.


These new vehicles might still be known as cars. But, apart from obvious similarities like wheels and bodywork, they will be something quite different. EVs do not need gears – this alone transforms the experience of driving whether you are used to an automatic or a manual gear change. But, in any case, they are just one step on the road to AVs in which the skills of the driver become increasingly redundant and, finally, irrelevant. AVs will be another step on the road to machines that nobody can seriously describe as cars – mobile living rooms or offices or even, according to IKEA’s AV designers, cafés or hotels. The world made by cars, the cars we have known, loved and hated, the cars that engaged our feelings and senses, that gave us previously unimaginable forms of freedom, is ending.


In their brief ascendancy cars have dominated every aspect of public and private life – environmental issues from global warming to pollution of the air we breathe, politics by the power of their industrial wealth and their transformation of societies and lives, and, finally, they have occupied the summit of consumer society as the ultimate objects of desire. They have also permanently changed our understanding of space, time and nature.


The ICE car is the defining product of the industrial age that began in the early eighteenth century. To drive one is to be connected to steel and oil, rubber, plastic and glass, and a fabulous electro-mechanical ballet of sparks, cylinders, gears and springs, all operated by the movements of the driver’s feet and hands. Giant factories employing thousands of workers have built these vehicles ever since Henry Ford opened the Highland Park plant in Detroit in 1910. Cars are, as management theorist Peter Drucker put it, the ‘industry of industries’.


Various technologies – the personal computer, the mobile phone, the stirrup, aircraft, freight containers – are routinely said to have changed the world. But none of them has intruded so imperiously, so ruthlessly into the life and landscape of our planet as the car. Cars have redesigned cities and conquered the countryside, etching the landscape with networks of roads, service stations, parking lots, fast-food outlets, shopping malls and motels. They have remade industries and globalised economies. They have turned what were once strenuous journeys by foot or horse into almost effortless, air-conditioned voyages along smoothly metalled roads. They have subdued the wilderness and turned it into an ‘attraction’.


There are 1.4 billion vehicles – including buses and trucks – on the world’s roads. They cruise the rural land they seized, they fill city streets, consigning pedestrians to a narrow strip of pavement allocated to the activity of walking. The thousands of tons of metal, fuel and fumes that occupy the road are now barely noticed. This astonishing annexation of urban space has become normalised – it has become, like the ground, the sky, the air, a condition of our existence. Perhaps that is why people seldom say cars changed the world; it would be like saying oxygen changed the world or asking a fish for its opinion of water. Or perhaps it would be more accurate to say cars made this world, the one in which we now live.


Cars have also remade people. They are the ultimate prosthetics, extending human capabilities across physical and mental dimensions. They allow us to move at hitherto unimaginable speed with unprecedented freedom and to do so in a steel cocoon replete with sophisticated comforts.


Cars take us out into the world while simultaneously sustaining our solitude. By replacing maps and providing the rudimentary facts of place names and road numbers, satellite navigation systems have relieved us of the burden of knowing where we are. By seating us in a closed box, cars have relieved us of the burden of others. The car, unlike the horse, the carriage or even the train, is a world of its own, a physically and psychologically sealed zone. This was noted by that most mordant observer of late modernity Michel Houellebecq in his novel The Map and the Territory (2010). He called the car ‘one of the last spaces of freedom’ for humanity.


In this free zone we are released from the conformity demanded by the eyes and judgements of others. One survey found that two thirds of Americans sing in their cars. As though, remarks Matthew Crawford in his book Why We Drive, ‘we were in the shower!’ Crawford also notes a special kind of peace that descends on the lone commuting driver because he does not have to do anything else but drive. Alone in their automotive prosthetics, humans find a fulfilment that is elsewhere denied them.


Then there is the sheer joy of driving. Researchers into human happiness have been surprised to find that people derive enormous pleasure from driving. This is reflected in the tactile, sensuous and dynamic delights celebrated in contemporary car advertising. Beyond that there is the thrill of speed, of control, the giddy feeling of connection with the road, the gears, the tyres, the clutch, the engine, and the combination of aggression towards and cooperation with other drivers, the exhilaration of risks taken and avoided, and cyclists, road hogs or boy racers defeated, of toying with the law over speed limits or amber lights, of corners well taken.


This internal freedom is matched by the external freedom provided by the car. Freedom was the unique selling proposition of the very first cars: freedom to roam, to make your own way into, as Henry Ford put it, ‘God’s great open spaces’. Before the car, humans were either restricted to slow, punishing walks from their homes or to cities full of horse shit and disease. The car was not only human-liberating, it was also, in usurping the horse, at least to begin with, environment-improving. This was a new form of freedom, which, in turn, was elevated to a more generalised political and social freedom, the right to go or be anywhere, to move, to drive. ‘Drive free or die’ is the motto of Jalopnik.com, an automotive website, ‘drive’ having become synonymous with ‘live’.


But the case for the prosecution has become ever more compelling. The car is now accused of limiting freedom. It denies freedom to those deprived of their land by the construction of highways and to victims of accidents and pollution. It also denies freedom to nature, to the wilderness. We regard the wilderness as good and define it as a place untouched by humans, something distinctively other. We may stare in wonder at the Grand Canyon but it does not stare back. The rational outcome of that is that we should leave the wilderness alone by making it inaccessible to human invasion. Instead, we cut roads through the mountains, deserts and jungles with rest stops, viewpoints, explanatory signs. Cities, meanwhile, are now choked with cars and littered with machines and buildings that feed them with fuel or allow them to park.


Most ominously for the car is the realisation that the fire that makes it run also emits carbon dioxide which warms the planet. It is now seen as complicit in the ultimate freedom-denying crime: rendering large parts of the earth – or the entire planet – uninhabitable.


Already the young are turning away. The number of teenagers seeking driving licences is, for the first time, falling. They are perhaps distracted by other technologies or by the efficiency and relative cheapness of ride-hailing systems. Ride-hailing turns movement into a service – you need no longer have a car exclusively for your own use. Within a few years owning a car might seem as eccentric as owning a train or a bus. Or perhaps it will simply be illegal.


And so by 2030 the death sentence will have been passed on ICE cars. Their crimes will be judged to outweigh their delights. The freedom and the joy of driving these fabulous machines, the love of their beauty and the subtlety of their responses to the human touch, their lover-like moods and need for constant care, will all be discarded in favour of something less sublime and less free but, we may hope, less damaging to humans and their planet.


There will be a gain in freedom from the social and environmental crimes of the car and, as the algorithms take hold, a loss in the freedom to drive however, whenever and wherever we want. This may seem a fair trade-off but less so when seen in the wider context.


It is no accident that Google is one of the leading developers of driverless cars. For the big tech companies to justify their inflated share prices they must continue to deliver rapid growth and their only credible source of growth is ever more information about consumer habits. Driverless cars in smart cities will shed rivers of such information. If nobody is driving and the car has become a mobile entertainment or shopping space – and assuming the tech monopolies have not been broken up – it will have become the most potent device for enforcing what Shoshana Zuboff has called ‘surveillance capitalism’.


From an even wider perspective, liberal democracy is in decline and autocratic majoritarianism – the suppression of the individual in the name of the collective – is on the rise. Having sustained industrial capitalism, the surveillance systems in AVs and smart cities will move on to the sustenance of unelected and unaccountable central control. The destruction of automotive freedom will have many unintended consequences.


This is a book about, more than any other country, America. America’s ascendancy has coincided with the reign of the car and her decline might well coincide with the last days of the car. Americans did not invent the car but, from 1908 until the rise of Japan in the sixties and the recent ascent of China, the car story has been dominated by America. This is not simply because the USA was, for so long, the biggest producer; it is also because it is the supreme automotive myth-maker and storyteller. America has created and controlled the global imagery and sounds of popular culture through which cars have been celebrated and their stories told. My own absorption of these sounds and this imagery has meant that all the greatest drives of my life have been on American roads.


My intention is to document a way of life that is now passing away. I wish to celebrate the immense drama and beauty of what is soon to be lost, of the genius embodied in the Ford Model T, of the glory of the brilliant-red Mercedes-Benz S-Class made by workers for Nelson Mandela on his release from prison, of Kanye West’s ‘chopped’ Maybach, of the salvation of the Volkswagen Beetle by Major Ivan Hirst, of the absurd automotive wonders released by Detroit in its golden age, of Elvis Presley’s 100 Cadillacs, of Bertha Ringer’s theft of her husband’s car, of the crazed genius of Soichiro Honda and the infinitely measured genius of Taiichi Ohno, of the platonic perfection of Gordon Murray’s T50, of Pierrot le Fou and his Gang des Tractions Avant, of the Rolls-Royce Silver Ghost and the BMC Mini and even of that harbinger of the end – the Tesla Model S and its creator Elon Musk.


This book is a mosaic of stories and characters. A strictly linear form would not be true to the multifarious history of the car with its connections to politics, economics and art as much as to engineering, industry and consumer society. Only by setting these themes side by side is it possible to understand the world the car made, because in this world everything touches everything else.









PART ONE


MAKERS
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Bertha Ringer









Chapter One


THE FIRE INSIDE
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Jo the crossing sweeper is a character in Charles Dickens’s novel Bleak House. In fact, he is barely a character at all, more of a spirit born of the filth in which he lives. He is a boy, ‘dirty, ugly, disagreeable to all the senses … a common creature of the common streets …’


Jo is a nobody, an unnoticed street dweller; only in his appalling, harrowing, beautifully written death does he become a somebody. It is then that Dickens, magnificently robed in genius and righteous anger, steps out of the fiction to address his audience: ‘Dead, your Majesty. Dead, my lords and gentlemen. Dead, right reverends and wrong reverends of every order. Dead, men and women, born with heavenly compassion in your hearts. And dying thus around us every day.’


Bleak House was published episodically between 1852 and 1853. At that time London, like many other rapidly developing cities around the world, was descending into hell. The Industrial Revolution had led to an explosive urban expansion. The cities could not cope. In London human filth was everywhere – the Thames was clogged with it. In 1858 hot weather caused the ‘Great Stink’, a smell of raw sewage so terrible that the curtains of the Houses of Parliament had to be soaked in chloride of lime so the members could continue their debates without retching. An engineer, Sir Joseph Bazalgette, stepped forward, first to narrow the Thames with embankments and thereby accelerate the flow and second to build a vast network of sewers. Over decades, human waste was gradually controlled.


But, as the pressures of modernity continued to increase, it became clear that human excrement was not the only problem. It was not even the worst problem.


Writing in 1958 about his boyhood in London in the 1890s H.B. Creswell, an architect, exclaimed, ‘But the mud! And the noise! And the smell!’ All of which, he said, were caused by horses. The filth formed banks along the pavements of even the most fashionable streets and when wet formed a ‘pea soup’ that would be flung up in sheets by passing carriages. This soup was temporarily cleared up by ‘mud carts’ into which men in thigh boots, oilskins and sou’westers ladled the muck which, each day, would return.


By 1900 there were 11,000 single-horse Hansom cabs in London and thousands of horse-drawn buses, each of which needed 12 horses a day. Transport in the city needed a total of 50,000 horses; on top of that there were the horse-drawn deliveries. Horses eject between 15 and 30 pounds of excrement a day; 50,000 horses would thus deposit over 500 tons daily. In 1894 The Times suggested that by 1930 every street in the city would be covered by 9 feet of horse excrement. By the same date it was estimated that Manhattan, with 130,000 horses working daily, would be covered up to the level of third-storey windows.


Also equine traffic jams could be as bad as anything achieved by cars. In 1838 a journalist, Edouard Kollof, described a bewildering variety of horse-drawn vehicles on the streets of Paris: ‘Cabriolets, fiacres, deltas, lutétiennes, tilburys, barouches, calèches, coupés, landaus, gigs, curricles, four-horse post-chaises, six-horse diligences.’ There were many accidents caused by broken axles and spooked horses. Paris, concluded Kollof, was becoming hell for both horses and pedestrians. The noises made by horses’ hooves, wagon wheels and, especially, the crack of drivers’ whips threatened to destroy the mind of the great philosopher Arthur Schopenhauer. He said the sound of whips ‘slides through one’s brain and shatters one’s thoughts’.


Like cars in the twentieth century, horses in the nineteenth were an environmental hazard, the cause of traffic chaos and death and, also like cars, they remodelled cities with their demand for stables and food.


Jo, the crossing sweeper, was a casualty of the chaos caused by the urban horse. He was employed to brush away the filth to make channels for pedestrians, especially women in their long ground-brushing dresses and skirts. This was not an official job; sweepers survived, just about, on tips from any passer-by who took the trouble to notice and reward them. Most, like Jo, must have died young of diseases caused by equine excrement.


Dickens roused Christian consciences; Bazalgette built sewers. But, as the nineteenth century passed, the horse-shit problem became not only more urgent but also more soluble. Engineers – some geniuses, some crazed extroverts, many tinkering introverts and even a few women – were thinking that, surely, there must be something better than this.
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In the Wonderwerk Cave, Northern Cape province, South Africa, fragments of burned bone and plant ash were recently found. These were 1 million years old and they proved that hominids, our pre-human ancestors, had controlled fire. They could warm themselves, cook food and, by setting fires, they could transform the landscape.


Three hundred years ago humans began to use fire to heat water to produce steam that could, in turn, provide mechanical power. Just over 200 years ago humans began to invent ways of putting the fire inside, rather than outside, their engines. Then, in the course of the nineteenth century, the internal-combustion engine (ICE) was found to be a superbly efficient and effective way to power wheeled vehicles.


The parts of the ICE were assembled over a period of at least 2,400 years. In South-East Asia at some point before 350 BC the fire piston appeared, a machine of compression and ignition that caused a piston to move up and down. Evidence of hand cranks from 200 BC have been found in China. Cranks with connecting rod mechanisms were in use in the Byzantine Empire in the sixth century. The great Muslim scholar and inventor Ismail al-Jazari created a twin-cylinder pump with a crank and connecting rods in the thirteenth century. Fire was introduced in the seventeenth century when gunpowder was first used to drive pumps.


It was all beginning to come together and finally did so in a number of locations, most curiously in France in 1807 when Nicéphore Niépce, the inventor of photography, sailed an ICE-powered boat on the River Saône. From that point onwards the development process accelerated until the car was created.


The car engine is, in principle, simple. Air and fuel are mixed, compressed by a cylinder and then ignited by a spark. This forces the cylinder downwards causing a crankshaft to rotate. At least one valve is required to let in the air-fuel mix and another to release the exhaust fumes. Precise timing is required as well as air and fuel intakes, an exhaust system and an electrical system to produce the spark. In a diesel engine, ignition is produced not by a spark but by the heat of compression. When multiple cylinders are involved the number of parts increases rapidly. The whole needs to be cooled by air flow or pumped water. Gears are also required since the ICE does not, like an electric engine, deliver all its power at once – its output needs to be guided upwards or downwards by the driver or, latterly, by automatic transmission.


The containment and control of fire inside the engine created the age of the car. Between 1885 and 1908 the birth pangs of this age were marked by furious, uncoordinated activity, first in Europe and then in America. Three questions needed to be answered: how should an automobile be powered – steam, electricity or internal combustion? What was the best automobile design? What was the automobile for? The first was effectively answered by 1910. The second in 1901 by the Mercedes 35hp. The third was answered in 1908 by the Ford Model T.
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The photographs show a handsome, strong-willed woman, her features slightly boyish. The clothes are respectably feminine but her expression has an ironic, critical look as if she always knows better. In one shot taken in old age she wears a wry expression which seems to say, ‘I told you so.’


Bertha Ringer was born on 3 May 1849 in Pforzheim, a city in south-western Germany. She died not far away in Ladenburg on 5 May 1944. Her long life thus covered the unification of Germany in 1871 and the two world wars of the twentieth century. In later life she became an admirer of Hitler and, in return, Nazi propaganda honoured her as a ‘brave German mother’. Her destiny was decided when, on 27 July 1872, Bertha married Karl Benz, a prodigious 27-year-old engineer.


The photos of Karl show something quite different. His hair is swept back and he wears a fulsome, ‘imperial’ moustache. In every shot he looks stern, purposeful, sometimes angry, and the eyes stare fiercely into the future. But, in this, there is unworldliness. He was born on 25 November 1844; he died on 4 April 1929 and was thus spared the rise of Nazism.


Bertha’s family was wealthy, Karl’s was not. He was, however, a born engineer. As a child he disassembled five of his father’s pocket watches to study the mechanisms. Subsequently he considered becoming a locksmith but then he turned to locomotive engineering; his father, who had died when he was two, had been an engine driver. In 1871, after a series of career variations, he founded an engineering company in Mannheim.


But the unworldliness detectable in the photos meant that he was a poor businessman and his partner in the company, August Ritter, was not much better. Bertha was by now Karl’s fiancée and her dowry was used to buy out Ritter. After a few more business ups and downs, Karl joined a firm of local bicycle repairers to produce static-gas – or, as we know them, internal-combustion – engines. This went well and gave Karl the freedom to indulge in his real passion, the construction of a horseless carriage. He succeeded in 1885.


The Benz Patent-Motorwagen, a three-wheeler, was first seen in public on 3 July 1886 when Karl drove it through Mannheim at about 8 miles per hour (mph). St John C. Nixon, an English car historian writing in 1936, imagined the scene of the excited people and Bertha running behind ‘clapping her hands in admiration’.


This, according to Nixon and, subsequently, the world, was the first true motor car – a viable machine with a four-stroke internal-combustion engine. It was certainly the first car to be put up for sale; it cost about $4,300 in today’s money. The patent had been registered on 29 January 1886. This document is now celebrated by true believers as the birth certificate of the car.


This may not be quite fair. Also in 1885 and also in Germany, Gottlieb Daimler and Wilhelm Maybach built a two-wheeled vehicle, known as the Reitwagen, driven by a single-cylinder, four-stroke engine. It was intended as a demonstrator, though later it was said to be the first motorcycle. The following year they produced a four-wheeled ICE vehicle. They had bought a horse-drawn coach – an Américaine – pretending it was a birthday present for Daimler’s wife. In this was installed a vertical single-cylinder ‘Grandfather clock’ engine. Being a four-wheeler it appears more advanced than Benz’s three-wheeler; on the other hand it was a converted horse carriage – a genuine horseless carriage – so it could also be said to be more antique. As a stagecoach-type carriage with an engine instead of horses, pedants were free to argue that it was not, in fact, a car. But it was, and if history had decided that four wheels were a prerequisite of the car, Daimler and Maybach would have been the winners.


None of which matters to the official – and widely advertised – story of the car’s origins, because Karl Benz had married a public relations genius.


Karl was meticulous but Bertha was impatient. By the time he arrived at the Mark III Benz Patent-Motorwagen she would have been wondering why her husband’s car was not the worldwide sensation she correctly thought it should be. She decided to take a trip. Maybe she really wanted to visit her mother; perhaps her sons, 13-year-old Richard and 15-year-old Eugen, were, like later generations of teenagers, enthralled by the possibilities of a road trip. But it is more likely that Bertha wanted to free her husband from an excess of caution and humanity from its dependence on the horse. In which case, the first road trip was a brilliant publicity stunt indeed.


And so at 5 am on Sunday, 5 August 1888 Bertha and the two boys set out from the family home in Mannheim in her husband’s car. They drove to Pforzheim, some 66 miles to the south.


This story has been told and retold so many times with so many added layers of myth and marketing that it is difficult to be sure of some of the details. Was the trip, for example, Bertha’s idea or the boys’? Was Bertha even driving when the car left Mannheim?


Such minor uncertainties, however, cannot diminish the importance of this moment or, rather, the idea of this moment. This was the first long-distance road trip in what we would now call a car – an automobile with a four-stroke internal-combustion engine. Again, incontestably, Bertha is the heroine of this story, pushing the machine uphill, fixing it on the road and, in the process, proving herself a gifted engineer. But this was not merely the first road trip; it was the first answer to the question what is a car for. Her answer was to visit relatives.


Karl is said to have known nothing of the plan until, on rising, he found a note telling him what they had done. He was horrified. Both Richard and Eugen could drive but neither had been allowed to do so unless accompanied by their father or his foreman. There were also potentially serious religious and legal issues. The Vatican had declared that an automobile was a devil’s or witch’s carriage; people were advised not even to look at such a machine. In addition, the Grand Duchy of Baden had banned any such machine from public roads and police had been stationed outside Karl’s home and workshop, forcing Bertha to leave by an alley at the rear. Karl would later negotiate a deal whereby he could drive at 3.7 mph inside Mannheim’s city limits and 7.5 mph outside.


When Bertha telegraphed news of their arrival in Pforzheim, Karl begged them to return. A few days later they drove all the way back to Mannheim, this time avoiding the steep inclines which, on the southward journey, had reduced them to pushing the car. The round-trip distance was astounding – 120 miles at a time when most automobiles had managed little more than a few yards.


Bertha’s talent for foresight and planning served her well on the journey. The engine of the Mark III developed a mere 2 horsepower (hp) and attained a maximum speed of 10 mph; nevertheless, the car only managed 25 miles per gallon. As the capacity of the fuel tank was just 1.3 gallons, it was clear they would have to refuel. Bertha seems to have anticipated this and, at Wiesloch, 20 miles south of Mannheim, she persuaded the local chemist – Herr Ockel at the Stadt Apotheke – to sell her a large quantity of ligroin, a form of petrol then used for cleaning. The Stadt Apotheke is still celebrated as the world’s first filling station.


Further south it became clear that the brakes – simple wooden blocks – were failing because the wood had been polished by use to a frictionless sheen. Bertha stopped at a shoemaker and bought some leather which she attached to the blocks. She thus invented the brake pad. A failing drive chain, meanwhile, was fixed by a local blacksmith. She used a hat pin to unblock the fuel line and her garter to insulate the frayed wire to the spark plug. The cooling system was evaporative, which meant it had to be continually replenished from rivers and streams.





The trip was, in short, a frenzy of improvisation and invention. Nevertheless, as proof that a horseless carriage could work it was conclusive. When Karl’s car subsequently appeared at the Munich Imperial Exhibition, it was a sensation. After the failure of a static display to attract much attention at the Paris Exhibition in 1887, he knew he had to show the car in motion. After some wrangling with the Munich police, who initially refused him permission to drive around their streets, it was agreed that if he drove no more than two hours a day, the police would do nothing to enforce the local law.


Everywhere his car went a crowd followed, as the Münchener Tageblatt reported: ‘Without any sign of steam or other visible means of propulsion, human or otherwise, the vehicle proceeded on its way without difficulty, taking all the corners and avoiding all on-coming traffic and pedestrians. It was followed by a great crowd of breathless pedestrians, and the astonishment of everyone can easily be imagined.’


This urban astonishment contrasts markedly with the reported responses of rural folk suddenly exposed to Karl’s Motorwagen. Children fled screaming from their houses with mothers dashing after them to save them from this clattering beast.


Along Bertha’s route some might have heard of Karl Benz’s machine – apparently the blacksmith who fixed the drive chain had heard of it and he was very excited to get a chance to work on the car – but most would not. This majority would have been disorientated. How could this machine move? What was the infernal noise it made, that explosive chatter? And why was a woman driving it? No wonder Catholics spoke of devilry and witchcraft. Even to the most secular minds it would have seemed like magic and to the most thoughtful it would be a sign that their way of life was coming to an end, that they were about to be absorbed into a larger world of which they knew, as yet, nothing.


4


Perhaps as a result of this sensation, the car’s predecessor, the Mark I Benz Patent-Motorwagen which Karl built in 1885, became known as the first proper car. But though Daimler and Maybach might not have been credited with being the first, the character of these men determined the motoring future. Benz was a cautious man, reluctant to innovate. Daimler was an engineer and entrepreneur. He said ‘The best or nothing at all’ and he seems to have meant it. Along with Maybach, he went on to create a succession of ever better cars until his death in 1900. In 1901, with Daimler’s son Paul, Maybach built the first car named Mercedes – the 35hp – the architecture of which laid down the basic plan of most future cars.


Nevertheless, Nixon’s conclusion on the basis of engineering and biographical evidence was that Karl Benz was indeed the inventor of the car as we now know it. This is helpfully reinforced by the fact that Benz’s company was merged with the one founded by Daimler to form Daimler-Benz in 1926. Daimler had, since 1900, been regarded as too Germanic sounding so, from 1901, the company’s boss, Emil Jellinek, named the cars after his 12-year-old daughter Mercédès. This brand name continued after the merger.


And so the mighty Mercedes-Benz can now claim ownership of Bertha’s road trip and, through lavish corporate videos, entrench the status of the Patent-Motorwagen as the first motor car. Would Karl now be regarded as the maker of the first car if Bertha had not driven to Pforzheim? Perhaps not. The engineering justification of Karl’s primacy is not quite enough; it is the story of Bertha that seals the deal.


Bertha Benz long outlived her husband and she went on to claim her central role in the invention of the car. ‘Before me,’ she said, ‘no automobile existed.’
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It wasn’t true. If Bertha had said ‘car’ she would have had a point, but automobiles, meaning self-propelled machines, had been around for some time. Indeed, the ancient Greeks could have got there first if they had adapted Hero of Alexandria’s aeolopile – a sphere full of water that spun when heated as the steam escaped from two jets – to create forward motion. Centuries later somebody finally did this. The polymath Ferdinand Verbiest, a Flemish Jesuit missionary, built an aeolopile-powered toy trolley for the Chinese emperor Chien Lung in 1672. The steam jets drove a turbine which in turn drove a pair of wheels. With one load of coal it could run for an hour but, sadly, it was only 65 centimetres long and so incapable of bearing a driver or passengers.


Forty years later, in 1712, the Industrial Revolution was launched when Thomas Newcomen developed a steam-powered pump to clear tin and coal mines of water. The world was catapulted into the great technological acceleration amidst which we still live and into the geological epoch known as the Anthropocene. For 200 years this acceleration was to be powered almost exclusively by steam.


In France in 1770 Nicolas-Joseph Cugnot, an army officer, built yet another vehicle with a reasonable claim to be the first automobile. His fardier à vapeur – steam wagon – was a monstrous three-wheeler that managed about 2.5 mph and had to stop every 15 minutes to generate more steam. It was wildly unstable, an attribute which earned it the honour of being the first automobile to be involved in an accident when the fardier collided with a stone wall.


Never mind, steam seemed to be the future. Starting with Richard Trevithick’s elegant steam carriage in 1802, the first half of the nineteenth century produced a menagerie of not so elegant steam vehicles, including Dr Church’s steam coach of 1833, described by historian Rodney Dale as ‘a marvellous construction, in outline and ornamentation something between a gypsy van, a merry-go-round and a ship’s saloon’.


The evidently highly creative and energetic business of steam-powered, road-going automobiles was, however, snuffed out in Britain by government meddling in the form of road tolls. Parliament also passed the disastrous Locomotive Act of 1865, known as the Red Flag Act. This restricted the speed of self-propelled vehicles to 4 mph in the country and 2 mph in the town. In addition, a man with a red flag would also be required to walk in front to alert pedestrians and keep the way clear of horses and carriages. The speed limits were lifted by acts in 1896 and 1903 but by then the damage to the British car industry had been done. Germany was to be the father of the car, as Karl Benz put it, and France – or Bertha – the mother.


Steam was joined by electricity in the 1880s. In 1888 Walter Bersey, the Elon Musk of his day, developed a new form of battery that powered an electric bus. He went on to create an electric taxi service in London. In 1899 a fabulously named, rocket-shaped electric car – La Jamais Contente – driven by the Belgian Camille Jenatzy, known as Le Diable Rouge, became the first road vehicle to exceed 100 kilometres per hour.


As David Nye observes in his book America’s Assembly Line, even as late as 1900 internal combustion seemed to be a distant third in the automobile race. Only 20 per cent of the 5,000 cars in the USA were powered by petrol; the rest were electric or steam-powered – ‘Only in retrospect does the victor in this contest seem obvious.’


In 1906 a Stanley Steamer – produced by two brothers who had switched from photography to automobiles – set another world record. On Ormond Beach in Florida they hit 127.7 mph, a record not broken by any automobile until 1911 and by a steam car until 2009 when the British-built Inspiration – a 7.6-metre-long, three-ton machine – reached 151 mph at Edwards Air Force Base in California.


In America steam cars outnumbered any other form of self-propelled vehicles in the early 1900s and steam production continued through the twenties. The last private steam car was the 1932 Doble Model F, capable of 90 mph.


Through it all, ICE made steady gains. By early 1908 Cycle and Automobile Journal reported there were 166 makers of ‘pleasure’ – i.e., non-commercial – automobiles in America, 151 of which were making ICE cars, 11 electric and four steam.


As sociologist Rudi Volti has suggested, the advantages of ICE cars were not purely technical, they were ‘social, cultural, and even psychological’. His point is that early automobiles were not meant to provide everyday transportation – ‘They were all sports car in the sense that speed, adventure, and the appeal of technological novelty were among their key attractions.’ Electric cars were neither exciting nor adventurous and were, in any case, seen as cars for ladies.


Steam cars, meanwhile, required intimidatingly high levels of vigilance from the driver which perhaps made them a little too exciting and adventurous. ICE was the compromise choice and by 1910 it had triumphed.


Even narrowing the field down to that one form of propulsion does not make it any easier to unmask any competitors that might unseat Karl Benz. There were a number of convincing mid-nineteenth-century contenders – notably from Étienne Lenoir and Alphonse Beau de Rochas in France. The latter worked out the principle of the four-stroke engine in 1861, 16 years before Nicolaus Otto patented the idea in Germany and won historic naming rights.





The Otto Cycle, which should be known as the Rochas Cycle, is still the driving principle of most cars in the world. In a two-stroke engine the piston compresses the fuel–air mixture and then both ejects the exhaust and draws in the fuel in the down stroke. In a four-stroke engine the fuel is drawn in, compressed, ignited and exhausted in four separate strokes.


Meanwhile, in 1863 Lenoir’s internal-combustion-powered, perversely named Hippomobile – horse carriage – was driven from Paris to Joinville and back, a round-trip distance of 22 kilometres. This is a strong claimant and, indeed, a month before his death in July 1900 Lenoir received an award from the Automobile Club de France that credited him with being the ‘builder of the first car in the world’.


Even earlier there was an Englishman, Samuel Brown, who had road-tested a vehicle with a ‘gas vacuum’ – i.e., internal-combustion – engine by driving it up Shooters Hill in south-east London in 1826.


Most poignantly there was Siegfried Marcus in Austria. He has often been said to be the true inventor of the modern automobile. At the 1898 Vienna Commercial Exhibition it was clearly stated that his first car was made in 1877. Much later, this was in fact exposed as a non-steerable handcart.


His claim has never really caught the imagination. First, though an engineer of genius, he was destructively prolific. He was granted 38 patents between 1857 and 1896 – these included a fast solidifying compound for filling teeth – and he was, among other things, a dentist. Having invented something, he tended to move on. ‘He lacked,’ as one motor historian put it, ‘grit and determination.’


The second reason was that he was a Jew. Until March 1938 Marcus was routinely celebrated in Austria as the inventor of the automobile. In that month Nazi Germany annexed Austria and he was removed from history. The Reich Ministry of Public Enlightenment and Propaganda ordered that henceforth reference books were ‘to refer to the two German engineers Gottlieb Daimler and Karl Benz as the creators of the modern automobile, not to Siegfried Marcus’.


The rediscovery of the second vehicle that Marcus built in 1950 restored his reputation, not least because it worked. But his claim to be the inventor of the automobile is invalidated because this machine seems to have originated in 1888.





So who really was first? Was there a predecessor to Benz’s tricycle? It is hard to say. There were too many contenders and so many different engineering issues to be resolved. As a result, the creation of the car does not look like a flash of genius but like a film of an explosion, reversed and in slow motion. Somehow, from the chaos of smoke and inwardly accelerating parts, the car emerges.


Perhaps it is simplest to agree with the American engineering academic John Lienhard that ‘no one person invented the automobile’. The car is a fortuitous compound of parts refined by many inventors and engineers.


For a later generation of automobilists, a generation that had glimpsed the monstrous scale of the car’s ascendancy, this was frustrating. It certainly frustrated one of the most stylish and informed of all motor writers, St John C. Nixon. A natural storyteller him-self, he needed an inventor, a clear human origin of the story of modernity’s greatest invention. He worked on the assumption that justice required the existence of such a being. Writing in 1936 he expressed his astonishment that nobody seemed to care about the inventor of the car, the machine that had ‘revolutionised the whole face of human existence as perhaps no other scientific invention in this or in any other age’.


And so he anointed not only the inventor of the first true car, Karl Benz, he also placed what he considered the first true driver, Bertha, on a pedestal where she remains to this day.
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Stepping back from the characters, claims and confusions of these early years, a much larger picture emerges of the birth of the car. Context is everything and it is perhaps more truthful to say that the car was an invention not of a person but of an era, of a time, the late nineteenth century, of two countries, France and Germany, and of a culture, modernism. The era was La Belle Époque, which overlapped with the American Gilded Age. Both were products of peace and plenty – economies were growing rapidly as industrialisation spread. But the car came a decade later to the USA, so its early years were entirely European.


Like the equivalent English term, Golden Age, La Belle Époque is almost always used nostalgically. It covers the period between the end of the Franco-Prussian War in 1871 and the start of the First World War in 1914. From the perspective of that empire-shattering carnage, La Belle Époque would indeed have looked like a lost paradise. The empires of Europe were still intact; in the arts and philosophy, especially in Paris, there was a frenzy of innovation and a seemingly unending supply of creative genius; peace, at least at home in rich Europe, reigned; finally, and most importantly, a second Industrial Revolution seemed to be under way. This was all accompanied and celebrated by a cultural frenzy.


Bertha’s ride was a modernist act. The artistic and philosophical fireworks of La Belle Époque were the birth pangs of the artistic, literary, political, scientific and cultural movement we now call modernism. This movement still dominates our ways of thinking. Like the Renaissance, modernism’s scale and variety make it impossible to define with any precision, but certain themes are clear and all of them were in the air when Bertha and the boys set off for Pforzheim.


In that same year, 1888, Friedrich Nietzsche wrote The Antichrist, the most brutal and brilliant assault on Christianity. This was, in part, inspired by that bible of modernity, Charles Darwin’s Origin of Species, published in 1859, which showed humanity’s kinship with animals.


‘We no longer derive man from “spirit,” from “godhead,”’ Nietzsche wrote, ‘we have put him back among the animals. We regard him as the strongest animal because he is the most cunning: his intellectuality is a consequence thereof.’


Claude Monet had, five years earlier, moved into his house in Giverny where, with his paintings of water lilies, he called into question what and how we see and know. Three years earlier Georges Seurat had painted his pointillist masterpiece A Sunday Afternoon on the Island of La Grande Jatte, a painting derived in part from the science of colour but which also seemed to show a social world frozen in time as if waiting for something to happen. And it was no accident that, in 1863, the artists – among them, Courbet, Manet and Pissarro – whose work had been rejected by the Paris Salon called their alternative exhibition the Salon des Refusés (exhibition of the rejected).


A decade earlier Otto von Bismarck had united Germany, creating the state that would dominate the European politics of the twentieth century. America, the state that would dominate the world after 1918, was absorbing immigrants and conquering the native lands to the west. US industrial supremacy was already casting its shadow over British imperial power and would, from 1908, overthrow European dominance of the car industry.


Between 1850 and his death in 1879 the great Scottish physicist James Clerk Maxwell had laid the foundations of the modernist physics of quantum theory and relativity, both of which, like the lilies of Monet and the brutal atheism of Nietzsche, revealed a world beyond our conventions of seeing and knowing.


Sigmund Freud was working on ‘nervous disorders’ and was soon to publish Studies on Hysteria and the Interpretation of Dreams. We knew little of this new world and, Freud showed, even less of ourselves.


Karl Marx died in 1883 having written Das Kapital and, with Friedrich Engels, The Communist Manifesto, the handbooks for twentieth-century revolutionaries.


Photography was well established by the time Bertha set off. In the same year as her ride, Louis Aimé Augustin le Prince had made the first moving pictures. The car and the cinema were siblings – they grew up together, nurtured by technology.


In 1886 Fyodor Dostoevsky published his last masterpiece, The Brothers Karamazov, a prolonged wrestling match with the Christian faith that Nietzsche, two years later, was to condemn as the religion of cowards. In 1888 Henry James published The Aspern Papers, one of his greatest works, and, on 26 September, T.S. Eliot was born. In 1922 he was to publish his masterpiece, The Waste Land, the ultimate expression of the anguish of literary modernism.


As Bertha deployed her garter as insulation and invented brake pads ancient certainties were being abandoned just as the horses were soon to be made redundant by cars. The salons, the academies, all the taste-dictating institutions were being overthrown by modernists of genius. It was a dizzying and ecstatic but alarming moment. The world seemed to be casting off from its moorings and setting out for uncharted waters.


History is chaos and any event can be connected to any other event. But, in the present, we know things the inhabitants of the past did not. Today we can see that Bertha stole Karl’s car as modernism was being born. We can also see that modernism made the world in which we live and that it was dominated by one technology more than any other – cars.


Cars made movement the new age’s sorcery. Speeding through a landscape created new ways of seeing and being that were celebrated in impassioned paintings by the Italian futurists of the early twentieth century. Seurat’s frozen figures took to the road and then to the air after the Wright Brothers showed it was possible in 1903. What was available to be seen – not just places but perspectives – was expanding. And, thanks to the open road rather than the fixed railways, such seeing would eventually be available to millions.


The futurist painters were right: the car was indeed the supreme expression of modernism and it was to keep that role for more than a century. But, like modernism, the car was Janus-faced. Some forms of modernism – notably in the visual arts, especially architecture – were wildly optimistic; others – primarily literature – were predominantly pessimistic. The pessimists saw the darkness that lay beneath modernism. They saw the loss of a transcendent religious world and its replacement by an unconsoling materialism. Matthew Arnold, in his poem ‘Dover Beach’, saw this loss as ‘a melancholy, long, withdrawing roar’. The immaterial realm of meaning and purpose had gone to be replaced by the material flames of modernism.


Either there was enthusiasm for the new world that was sweeping away the old or there was anxiety about the nature of this world, an anxiety that was to be vindicated by two world wars in the twentieth century, both the most murderous in history and both products of modernism. Equally, the car has been seen as a force of creation and destruction, a liberation or a revelation of the limitations of human power over nature.


But the car, even in the form of Bertha’s wild ride, was not the sole precursor of a new way of life, of modernist movement and speed-blurred landscapes. It was preceded by one unconditionally optimistic modernist device.
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The son of the inventor of the Maxim gun and early automobile maker Hiram Percy Maxim, in his book Horseless Carriage Days, published in 1936, asked himself why cars had not emerged before 1880. His answer was that there had not been enough bicycles around to demonstrate the joys of swift and free movement. In other words, the car needed more than technology; it needed an idea, a purpose, a justification for its existence. The bicycle provided that idea.


To modern minds, the Benz Patent-Motorwagen may be the first car but it does not look like a car; it appears to be nothing more than a rather large tricycle, a machine with two large rear wheels and one much smaller front wheel. Tricycling had been a craze in Britain in the 1870s – these machines felt safer and more comfortable than the penny-farthing bicycles, the ‘high-wheelers’, favoured by the young and fashionable.


Benz evidently preferred this format to the horse-drawn carriages on which Daimler was to hang his drive trains, perhaps thinking he was being more modern. The horse-drawn carriage was an ancient vehicle; the bicycle was not. In truth, the bicycle is the true forerunner of the car – not mechanically but imaginatively. It planted the idea of free individual movement along open roads in the public imagination.


One crucial side effect of the bicycle craze of the 1890s was a rise in popular demand for better roads. In the eighteenth century the French had led the way with plans for a national highway network for military purposes. The British followed in the early nineteenth century when two great Scottish engineers – Thomas Telford and John McAdam – devised new ways of creating smooth road sur-faces. The road-building programme that should have ensued, however, ran out of, so to speak, steam with the advent of railways. But good British roads returned as a cause when it became clear that cyclists needed them.


The bike, strangely, was, like the car, introduced to the world in Mannheim. As with the car, it has uncredited and possibly fraudulent predecessors.


The first verifiable bicycle was made by Baron Karl von Drais in 1817. Drais was, like Siegfried Marcus, a prolific and formidable inventor. He built the first typewriter, the first meat grinder, a periscope and a stenograph machine. But his name lives on because of the bike. One attractive theory is that he invented his machine after his experience in 1816, the ‘Year without a Summer’.


The dreary weather was caused by the eruption of Mount Tambora in the Dutch East Indies in April of the previous year. This darkened the skies around the world and the baron’s horses died of starvation thanks to the ensuing crop failure. Thousands of horses were slaughtered to save food for humans. It was, symbolically if not actually, the beginning of the end of the horse.


Drais determined to create an alternative form of transport – ‘a machine sparing horses and their costs’. In this he was a modern man, a child of the Enlightenment. The pre-Enlightenment mind would have tended to shrug off the misfortune of Tambora and blame God; the post-Enlightenment mind decided to do something about it. Unlike God, of course, such a mind could do absolutely nothing about volcanos.


Drais’s solution was the Laufmaschine (running machine) which he unleashed on Mannheim on 12 June 1817. He rode about 8 miles at 5 or 6 mph. The machine was steerable and had two wheels and it was propelled not by pedals but by the rider’s striding feet. It was a success, but there was a problem. Horse-drawn carriage wheels had cut deep channels in the road, making balance for cyclists difficult or impossible. They took to the pavements, endangering pedestrians. As a result, several cities – Milan, London, New York, Calcutta – banned the Laufmaschine.


Drais, a revolutionary liberal and an adventurer, fled Baden for Brazil for political reasons in 1822, returning to Mannheim five years later. He subsequently renounced his title in the name of the revolution and died in poverty in a house that was, astonishingly, perhaps providentially, two blocks away from the home of Karl Benz.


The dandy horse, as the Laufmaschine came to be known in English, was certainly a breakthrough, in that it showed balancing on two spinning wheels was possible, but the bicycle was not to attain maturity until the appearance in Coventry of John Kemp Starley’s Rover Safety Bicycle in 1885, the same year that Karl Benz produced his Mark I Benz Patent-Motorwagen. This was more or less the bike as we now know it and it was – and is – a sensation.


Cars of the time – and for many years afterwards – now look distinctively antique. Starley’s Rover in its final form looks both familiarly contemporary and strikingly elegant. It has a lean, leaping, spidery look with high handlebars, a steerable front wheel, two equally sized wheels and a chain drive to the rear wheel. In purely aesthetic terms it is closer to a modern Ferrari than to anything produced by Daimler or Benz.





The word ‘safety’ in the name of this machine was crucial. The previous, most popular form of the bicycle was the penny-farthing, the enormous front wheel of which made every pedal stroke more effective. Standard bikes have a wheel diameter of around 0.7 metres; the front wheel of a penny-farthing was typically 1.5 metres across. This more than doubles the top speed from 8 mph to 17.5 mph. On the other hand it caused terrible injuries if the rider fell off, as many did. The Rover solved the problem of gearing up the rider’s pedal strike not with an enormous wheel but with a pedalled gear that was larger than the gear driving the wheel.


The Rover was a huge success and it launched a worldwide boom in bike sales. Again, the history of the imagination trumps that of engineering. The bike opened new vistas of the eyes and the mind, but also of human possibility.


‘Every time I see an adult on a bicycle, I no longer despair for the future of the human race,’ said the novelist, commentator and, at the time, optimistic modernist H.G. Wells. Wells also wrote a novel on the subject, The Wheels of Chance: A Bicycling Idyll (1896), in which the hero – a gauche young shop assistant named Hoopdriver – spends his holiday on ‘a great cycling tour along the Southern Coast’. The timid Hoopdriver is freed by the ecstasy of movement, the joy of gliding through an English phantasmagoria:


There were miles of this, scores of miles of this before him, pinewood and oak forest, purple, heathery moorland and grassy down, lush meadows, where shining rivers wound their lazy way, villages with square-towered, flint churches, and rambling, cheap, and hearty inns, clean, white, country towns, long downhill stretches, where one might ride at one’s ease (overlooking a jolt or so), and far away, at the end of it all, — the sea.


Note the quasi-cinematic style of the description; the spectacle unrolls like a film strip. It is the movement of modernity.


With the car still in its slow and noisy infancy, this was, as Wells saw, a portent of the future – fast and free movement available to the masses. Railways might have provided the sense of speed and the cinematic movement of the passing scene but they could not provide the freedom. Railway engines could carry tons of coal and a substantial external fire but no efficient, rapid and manoeuvrable vehicle could have emerged from such technology. For a brief, shining moment the bicycle was the supreme liberator. The bike went far beyond the horse or the train. It was freedom. But the car could do better.
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Just as Wells was writing The Wheels of Chance, the car in Britain was preparing to free itself of Parliament’s frenzied attempts to legislate the future out of existence. Those ‘Red Flag’ acts had put punitive speed limits on any horseless vehicle and stipulated a man with a red flag should precede them. It has been suggested that the British love of animals was the inspiration for these ruinous pro-horse laws. This is unlikely; horses, at the time, were treated appallingly. More plausibly, the motoring journalist L.J.K. Setright suggested it was something more sinister. Parliament was packed with MPs with shares in railway companies who feared the effects of the car on their investments.


The first flamboyant sign that Britain was ready to embrace the automotive age came when the Hon. Evelyn Ellis, formerly of the British Embassy in Brussels, imported a rather fine Panhard Levassor, sometimes claimed, improbably, to be the first car seen in England. By boat and train it had arrived in Micheldever in Hampshire from where Ellis drove it in July 1895 to Datchet, now in Berkshire, then in Buckinghamshire, a journey of, at the time, 56 miles which took 5 hours 32 minutes.


‘Cyclists,’ reported Frederick Simms, the engineer who accompanied Ellis, ‘would stop to gaze enviously at us as we surmounted with ease some long hill.’


In 1878 the man in front had been relieved of the necessity of carrying a red flag, but the damage was done. The acts crushed British steam power and held its engineers back from competing with French and German car makers for the crucial decade from 1885. Finally, in 1896, the year after Ellis’s grand gesture, the Locomotives and Highways Act introduced a 12 mph speed limit – though local authorities were given the power to go up to 16 mph. Among the motoring classes, this was called the ‘Emancipation Act’ and a celebration drive was promptly organised.





On the foggy, damp morning of 14 November 1896, a multitude of petrol heads assembled for a celebration breakfast in London. It was organised by one Harry John Lawson (more of him later). A red flag was symbolically torn apart. Nevertheless, safety remained important to the organisers, not for the health of the public but for the health of the motor industry – ‘Owners and drivers should remember that motor cars are on trial in England and that any rashness or carelessness might injure the industry in this country.’


Meanwhile, the cars were being prepared. A witness, Charles Jarrott, described the scene:


French mechanics and German inventors, with enthusiasts of all nationalities, were mixed up in indescribable confusion. Huge flares were being carried about from one machine to another to assist in lighting up the burners for the cars, which at that time were innocent of electric ignition. An occasional petrol blaze was seen through the fog which filled the hall, making the scene resemble a veritable inferno. In addition to this, the noise from the motors, which, after desperate efforts, the various persons interested had succeeded in getting started, prevented the merely human voice from being heard.


The competitors then gathered at the Metropole Hotel at the corner of Northumberland Avenue and Whitehall Place and they set off on the first London to Brighton run at 10.30 am. This first one was entitled the ‘Emancipation Run’. It survives as an annual event – the London to Brighton Veteran Run.


What happened next has been muddled by conflicting accounts. Some entrants, far from heading to Brighton, only intended to drive a short distance from the start. There were also rumours that some cars were transported on a train, being spattered before they arrived with cosmetic mud. Exactly who started and how many legitimately finished has proved, I was told by the Veteran Car Club of Great Britain, ‘an impossible task for historians’.


Apart from the cheating, quite a few cars failed to start and Jarrott recalled seeing a miserable and violently inclined French mechanic ‘keeping off the crowd with the aid of a particularly vicious and formidable-looking starting-handle’.


At Reigate, roughly the midpoint of the run, an enterprising wheelwright had put up a sign that read ‘Motor-Cars repaired while you wait’. The breakdowns and the limited number of finishers damped the ardour of the crowd, many of whom had seemed to believe that ‘horses would be superseded forthwith’. Far from it; horse dealers and saddlers ‘relapsed into placid contentment’.


The official programme listed 58 starters but some say only 33 actually began, perhaps the remainder having failed to start. The two most significant – and generally agreed upon – finishers were two Duryea ‘carriages’ listed in the programme. Driven by the brothers Frank and Charles Duryea, these were built in Springfield, Massachusetts. It was the first appearance of American cars in Europe.
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