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  Pioneers




  Henry Ford died, with exquisite irony, during a power failure on the dark and stormy night of 6–7 April 1947, whilst sleeping fitfully at his vast Dearborn, Michigan, estate. On the 9th, his body lay in state in his mansion's cavernous ballroom while almost one hundred thousand people filed by to pay their last respects. The next day, twenty thousand spectators gathered in silence, and in the pouring rain, outside St Paul's Episcopal Cathedral in Detroit's Woodward Avenue. Inside the cathedral were assembled not only every leading figure from the global automobile industry but also key members of Harry S. Truman's administration. It was as if a great international statesman had passed away. Outside, the whole of the city of Detroit came to a halt. Detroit City Hall hung a thirty-foot portrait of Ford outside its doors, and thousands of citizens lined the route of Ford's funeral cortège as it made its way to Dearborn's Ford Cemetery, stoically ignoring the rain. The only jarring note, aside from the disappointing weather, was the car chosen to act as the hearse: it was, for some inexplicable reason, not a Ford but a Packard. Someone had clearly blundered.




  Sadly, few of the mourners who came to Ford Cemetery that day had much personal affection for the late magnate. His obituaries were generally polite and kind; only New York's P.M. dared to describe Ford's philosophy as ‘a jungle of fear and ignorance and prejudice in social affairs’. In truth, even most of Henry's family were relieved that he had finally passed. Nevertheless, the motor mogul had become the most famous man in the world. In Russia, the word for ‘Americanize’ was, literally translated, ‘Fordize’, while in Hitler's Third Reich, so recently laid waste by the allied bombers that Ford's plants had helped manufacture, Henry Ford had been revered almost as a god.




  Henry Ford left his vast automotive empire to be administered by the Ford Motor Company's board, then still dominated by the Ford family. Notoriously frugal and miserly, Henry also left his heirs a cash windfall of $26.5 million, which he had kept hidden for decades in a private bank account. Yet in his pockets on the day he died were found not the prized possessions of the world's most famous industrial magnate but, as historian Robert Lacey has observed, ‘the paraphernalia of a little boy’: a comb, a penknife and a simple Jew's harp.




  Despite much subsequent American mythology, Ford did not actually invent the car; that honour properly goes to the German engineers Karl Benz and Gottlieb Daimler. Indeed, Ford did not even create the first American gasoline-powered vehicle. Three years before Ford's first car appeared, Charles and Frank Duryea were demonstrating their gasoline-powered ‘motor wagon’ around the streets of Springfield, Massachusetts, and it was not until 1896 that the young Henry Ford launched his revolutionary, if fragile, Quadricycle. But Henry Ford is rightly lauded as the man who created and developed the key to modern mass production, the assembly line. Ford's early years of struggle saw the transformation of the car's curious but prescient Victorian forebears into the most important mass-marketed phenomenon of the twentieth century. In many ways, the inherent contradictions of Ford's character mirror the history of the car itself: daringly innovative, yet at the same time intrinsically conservative; brashly aggressive, yet apprehensive and hesitant; socially progressive, yet politically reactionary.




  . . .




  The men who were responsible for the creation and development of the global car industry were, for the most part, enthusiastic experts or fast-talking salesmen – or, like Henry Ford, a bit of both. Many of the first auto pioneers were larger-than-life characters, perpetual chancers who drove their cars as fast as they could and took vast risks with other people's money. It was only in the 1930s, when the automotive industry reached its respectable maturity and the weaker firms had gone to the wall, that the salesmen were edged out (or went bankrupt) and the money men took over.




  The father of the modern car was Karl Benz, an engineer from the province of Baden in south-western Germany. In 1885, at the back of a Mannheim bicycle shop, he created the first petrol-powered motor vehicle. Equipped with three bicycle-like wire wheels (not carriage-like wooden ones), a revolutionary four-stroke engine, an equally advanced electric coil ignition, and a transmission comprising two chains connecting the engine to the rear axle, Benz's invention was patented on 29 January 1886 and was known thereafter as the Benz Patent Motorwagen. Subsequent road tests proved very successful. Indeed, in 1888 his wife, Bertha, took their two sons (supposedly without Karl's knowledge) on the first long-distance car trip, a 65 mile journey from Mannheim to Pforzheim. Bertha Benz dealt adeptly with minor breakdowns on the way, bought more gasoline fuel at pharmacies she passed, and calmly telegraphed Karl to announce her arrival at Pforzheim in the evening.1 Benz's Model 3 impressed visitors at the 1889 Paris Exposition Universelle – an event that also showcased the brand-new Eiffel Tower – and over twenty-five Motorwagens were built between 1886 and 1893. In 1894 sales soared and Benz sold 136 Model 3s. The age of the car had arrived.




  Benz was not the first man to invent a horseless carriage. All previous experiments had, however, been steam-powered and distinctly uncommercial. In 1704 the French physicist Denis Papin – a refugee from Louis XIV's persecution of the Protestant Huguenots, who had moved to Kassel in Germany – invented a rudimentary steam piston engine which he used to power a small boat, thus creating the first mechanically powered vehicle. Sadly, Papin's achievement was never recognized and he died destitute in London in about 1712. Over fifty years later, his fellow Frenchman, army engineer Captain Nicolas Cugnot, used the motion of a steam piston engine to power a ratchet-operated driving mechanism which in turn drove a small but heavy three-wheeled car, which Cugnot called a fardier à vapeur. (A fardier was a sturdy, two-wheeled, horse-drawn cart for transporting bulky equipment; Cugnot's nomenclature thus became the first example of the automotive industry borrowing equine etymology.) Cugnot's two-ton vehicle of 1769, which was allegedly capable of just over 2 mph, was the first mechanically powered automobile. It may also have been responsible for the first mechanized road accident: in 1771, it was reported to have gone out of control and demolished a wall. This accident did not help convince the French army of its usefulness, and development of the fardier was discontinued. Cugnot survived on a royal pension, but this evaporated with the outbreak of the French Revolution in 1789. Cugnot would have emulated Papin's fate, dying penniless and forgotten, had he not been invited back to Paris by a sympathetic Napoleon, shortly before his death in 1804.




  Cugnot's breakthrough encouraged Regency innovators to experiment with steam cars. The talented and underrated Scottish engineer William Murdoch built two ‘road locomotives’ in Redruth, Cornwall, in 1784 and 1786 – inventions that his friend Richard Trevithick exploited to create the world's first steam-powered railway locomotive in 1804. Trevithick's steam locomotive, alas, proved too heavy to use on roads. And frequent boiler explosions, together with conservative health and safety legislation, made steam power seem unviable. Britain's notorious Locomotive Acts of 1861 and 1865 stipulated that all steam cars should be occupied by at least three people, should be able to stop in an instant, and should be preceded by ‘a person walking at least twenty yards ahead, who in case of need shall assist horses . . . and who will carry and display a red flag’. Steam cars were thus condemned to a speed slower than walking pace and were regarded as inherently dangerous modes of transport, liable to explode at any moment and kill or maim both driver and passers-by.




  The quest for a safer, and faster, mechanically powered road vehicle gained enormous impetus after 1859 when the Belgian engineer Étienne Lenoir (surely one of the world's most famous Belgians) patented the first petrol-driven internal combustion engine. Over the next thirty years, French and German engineers perfected Lenoir's breakthrough. In 1880, Karl Benz himself patented a reliable, two-stroke, gasoline-powered engine, and five years later installed his petrol engine in the world's first true motor car. While the vehicle was only able to travel marginally faster than walking pace – Benz's 1885 machine would actually have gone quicker if it had been pulled by a pony rather than powered by its tiny engine – it was a landmark achievement.




  Benz was not the only German to be working on petrol-powered vehicles in 1885. In the same year the engineer Gottlieb Daimler – who lived in Schorndorf, in Württemberg, only sixty miles away from Benz in Mannheim, although the two men never met – harnessed a four-stroke petrol engine designed by his partner Wilhelm Maybach to a bicycle, thus creating the world's first motorcycle.1 Daimler's engine was far better than Benz's – as the journalist L. J. K. Setright has noted: ‘800 rpm was very fast by the standards of 1884’. Daimler, however, used an antiquated incandescent tube to start the ignition, whereas Benz's car had an electric ignition.




  In 1886 Daimler and Maybach fitted an even larger engine to a stagecoach, thus inventing the world's first motor coach. Three years later, they exhibited their engines at the Paris Exposition. Then, in 1890, having obtained sufficient finance from a group of bankers and munitions makers, they formed a public company, Daimler-Motoren-Gesellschaft (DMG), to build and sell gasoline engines, with Maybach installed as its chief designer. That same year, Daimler licensed the French firms of Panhard et Levassor and Peugeot to build DMG engines. The following year the company sold a similar licence to the US-German piano makers Steinway and Sons (who soon found that building cars was a little more difficult than building pianos), and in 1892 DMG sold its first four-wheeled car. In 1898 a Daimler car used the first-ever four-cylinder petrol engine, and two years later Maybach invented the first modern-style ‘honeycomb’ radiator, again for use in a Daimler car.




  DMG was soon helping to create the British car industry, too. Britain was not in the forefront of car manufacture in the early years, relying solely on French and German imports. In 1889, the Englishman Frederick Simms, British-born but brought up in Hamburg, met Daimler and was sufficiently inspired to import one of Daimler's cars into England – probably the first car ever seen in Britain. Four years later Simms created a subsidiary of the Daimler firm in England, which sold German Daimlers and French Panhards. Simms then started producing the cars in Coventry, and successfully advertised them by running one from Land's End to John o'Groats in seventeen days, with no mishaps. While the first British-built car was also made in Coventry, it was not one of Simms's Daimlers or Panhards but a Bollée manufactured under licence by a subsidiary of the British Motor Syndicate, through which the crooked entrepreneur Harry Lawson hoped to control the embryonic British motor industry. Simms and his fellow automotive pioneers eventually managed to wriggle free of the strangling embrace of Lawson, who was trying to exercise legal ownership over all cars built in Britain. Lawson was eventually tried for fraud and served twelve months’ hard labour.




  Frederick Simms died in 1944, a successful and wealthy man. Daimler and Maybach, however, never enjoyed the riches their pioneer labours deserved. Maybach was forced out of DMG by the firm's powerful banking trustees, although Daimler continued to use him as a consultant for a while. Daimler himself suffered a heart attack in 1892 and the following year was bought out by his fellow directors. It was only thanks to pressure from Simms, whose association with DMG provided them with badly needed financial stability, that Daimler and Maybach were reinstated to the board in 1895. Daimler, who never fully recovered from his heart problems, died prematurely in 1900, while Maybach left DMG after being demoted by the firm's ruthless and short-sighted directors (in what today would be a straightforward case of constructive dismissal) in 1907. Maybach was replaced on the DMG board by Paul Daimler, his former colleague's son, who proved far more amenable to the directors’ whims than Maybach had been. (It was Paul Daimler who commissioned, and perhaps designed, the firm's three-pointed star logo in 1908.) Maybach, meanwhile, founded his own engineering company, which made engines for Zeppelin airships during the First World War and, after 1919, created large, luxury cars.




  Wilhelm Maybach died in 1929, having never personally owned a car. After 1940, his eponymous firm made tank engines for the German army. Only just surviving the lean post-war years, the firm struggled on until 1960 when it was bought, predictably, by Daimler-Benz. In 2002, the successors of DMG finally, if belatedly, made amends for a shameful episode in their company's history by reviving the Maybach name as a brand for super-luxury limousines. Without Maybach, there may never have been a Mercedes.




  Karl Benz suffered a similar fate to his rival, Daimler. Although he had improved his cars by inventing the radical horizontal ‘boxer’ engine in 1896, Benz was forced into retirement by his fellow directors in 1903, although he was allowed to remain notionally on the board until his death in 1929. Once again, the careful money men had triumphed over the visionary engineers.




  Benz did at least live long enough to witness his company evolve into of one of the world's automotive giants, created by the 1926 merger of the Daimler and Benz operations. He also presided over the first Mercedes brand car. One of Benz's most important early customers was the Jewish entrepreneur Emil Jellinek, the Austro-Hungarian consul in Nice. Jellinek had been happy to help Benz market his cars in the 1890s, but found the Teutonic badge a handicap in a country still smarting from its comprehensive defeat by the Prussians twenty years earlier. Accordingly, he persuaded Benz to adopt a brand name for marketing purposes. Jellinek had recently met and married a vivacious new wife, the exotic Rachel Goggmann Cenrobert, in Morocco. Their daughter, born in 1889, was christened Adrienne but nicknamed ‘Mercédès’, a Spanish word meaning ‘mercy’ – the adoption of which, in hindsight, seems highly appropriate. By 1900, Jellinek was already using the name Mercedes for his private racing team, as well as for his yacht. He now persuaded Maybach to build him a new sports car using the same name. Rather presciently, Jellinek asserted that the Mercedes automobile should not be ‘a car for today or tomorrow [but] the car of the day after tomorrow’.




  The 35 hp Mercedes that Maybach built, which was first sold to the public in 1902, was revolutionary: it featured the first-ever gate gearchange, a honeycomb radiator, and a steel (not wooden) chassis. It was, as design historian Stephen Bayley has noted, the model in which ‘the fundamental architecture of the car [was] established’. The prototype Mercedes dominated Nice Speed Week in March 1901 and was enthusiastically backed by prominent patrons such as Baron Henri de Rothschild. The director of the French Automobile Club announced that: ‘We have entered the Mercedes era.’




  At the time of the Daimler-Benz merger in 1926, the Mercedes name was extended to the whole of the company's output, thus preventing any bitterness at the seeming triumph of either the Benz or the Daimler brand. Sadly, Mercédès herself died of cancer, aged only thirty-nine, in 1929, the same year that Benz died. She was thus spared witnessing the grotesque incongruity of cars named after a young Jewish girl being used to haul the anti-Semitic hierarchs of Nazi Germany around the Third Reich.




  While the automobile was invented and perfected in Germany by Benz and Daimler, it was in France that it was developed into the vehicle we know today. One of the first French automotive pioneers was Armand Peugeot. Born into a family of Franche-Comté metalworkers, Armand was inspired by a visit to the factories of Leeds in 1881 and the following year not only set up a bicycle manufacturing business but also began experimenting with Benz-type gasoline engines. In 1889 he exhibited a steam-powered tricycle – in truth, more of a motorbike than a fully fledged car – at the Paris Exposition, and in 1896 he built a factory at Audincourt to make petrol-powered cars. By the time Armand retired in 1913, two years before his death, Peugeot was the largest car manufacturer in France, producing over ten thousand vehicles per year.




  It was Peugeot's rival Émile Levassor, however, who did most to shape the design of this new mode of transport. In 1886, Levassor, newly licensed to build Gottlieb Daimler's Phoenix engine, had started building petrol engines in partnership with his friend, the engineer René Panhard, as Panhard et Levassor. By 1890 the pair, who had both graduated from the prestigious École Centrale des Arts et Manufactures, were building whole cars – again, under licence from Daimler. Indeed, Levassor, Peugeot and Daimler all met in 1888 at Peugeot's Valentigny factory to share their knowledge, a summit that led Levassor and Peugeot to cooperate in experimenting with Benz and Daimler engines. However, Levassor gave more thought to the design and operation of the new car than had Benz, Daimler or Peugeot, all of whom had been more concerned with introducing a successful engine into what was still basically a small carriage. With his Daimler-powered Panhard et Levassor of 1891, Levassor introduced a series of innovations that effectively created the modern car. He moved the engine from the rear to the front of the car, and cooled it via a front-mounted water radiator rather than relying, as had been customary, on natural aspiration, which was often insufficient. He also introduced a crankshaft to link the engine with the gearing, eschewing the bicycle-style belt drive of previous cars; and he installed a clutch pedal and a gear stick, situated between the seats, to operate the gearbox, thus creating the first modern transmission.




  Levassor's brave challenge to the convention that cars should be disposed in the same basic format as their horse-drawn predecessors, by siting the engine not under the chassis but at the front of the vehicle, provided far more room for passengers, as well as easier access in and out of the automobile. The resultant configuration – which, unfortunately for Levassor, was soon called the système Panhard, after the Panhard et Levassor company rather than its actual progenitor – became the standard layout for all cars throughout the ensuing century.




  Levassor was no studious engineer in the mode of Benz and Peugeot. Bold and ambitious, he hugely enjoyed his new creations. It was largely due to his efforts that his firm, in alliance with Peugeot, organized the world's first car race, staged between Paris and Rouen in 1894. However, Levassor's passion for racing was to lead to his untimely demise. Whilst driving in the Paris–Marseilles rally of 1896, he swerved to avoid a dog and crashed the car. He never recovered from his injuries, and died the following year.




  Soon after Levassor's death, his firm's early lead in the field of automobile production was overtaken by De Dion-Bouton. This pioneering French auto manufacturer was founded in 1883 by an eccentric, aristocratic motor enthusiast, Jules Félix Philippe Albert, Marquis de Dion, a playboy who was better known as a notorious duellist, and the engineer Georges Bouton. By 1900 this unlikely combination had made their firm into the world's biggest car maker. De Dion-Bouton's tiny Voiturette of 1899 was not a radical advance in the manner of Levassor's groundbreaking model of eight years before. However, it was the first ‘people's car’: a cheap runabout aimed not at the idle rich, who had previously been the only sort who could afford motor cars, but at the middle classes. By the time of the outbreak of the First World War in 1914, De Dion-Bouton was supplying engines to French rivals Peugeot and Renault, as well as to foreign competitors such as Humber in Britain, Opel in Germany and Packard in America. The Marquis de Dion, meanwhile, had fostered his reputation as a right-wing maverick, assaulting the French president with his cane at a Parisian racecourse (the anti-Semitic marquis was incensed at President Loubet's moderate stance over the Dreyfus scandal, which had split French society right down the middle), and bankrolling a variety of ultra-conservative periodicals.1




  In 1899 another new French car maker, Renault Frères, was founded in Paris. Little attention was paid at the time to the launch of yet another French manufacturer in what was then the global centre of car production. Yet, while Panhard et Levassor and De Dion-Bouton both prospered in the first decades of the twentieth century, only to stumble after 1918,1 the Renault firm lasted the course to become, by 2000, one of the world's most successful car makers. Its founder, however, was no daredevil in the mould of Émile Levassor. A born engineer, Louis Renault was undersized, odd-looking and distinctly unsociable. But his Renault Voiturette had a revolutionary three-speed gearbox connected to a crankshaft, rather than to a bicycle-style chain drive, and was consequently smoother, faster and more reliable than its competitors. When Louis's dashing brother Marcel was killed in the Paris–Madrid motor race of 1903,2 Louis took control of the company, remaining at the helm until 1942.




  Few would have predicted in 1900 that, in less than two decades, America would have overtaken France as the world's leading producer of cars. This astonishing achievement – from a nation that, in contrast with France and Germany, came late to car manufacture – was largely due to the energy and vision of two very different men: Henry Ford and William Durant.




  When Henry Ford was born in Dearborn, Michigan (then a small settlement outside the modestly sized town of Detroit), on 30 July 1863, America was still in the midst of the Civil War. Ford's was not an impoverished childhood, his father had become a prosperous farmer. But from his earliest years, Henry was a loner who did not get on well with the rest of his family and who seemed to follow his own star. His mother died in childbirth when he was only thirteen years old, and for ever afterwards Henry revered his late mother's memory – while marginalizing his father, whose mechanical aptitude he had clearly inherited – and always attributed the organization of his factories to her tidiness and cleanliness.




  In 1878 the young Henry began work as an apprentice at Flower Brothers’ machine shop, owned by friends of the Ford family. This was a lowly job, which Henry later exorcized from his résumé. He then moved to the Detroit Dry Dock engine works, which he left in 1882 to strike out on his own. In 1888 he married Clara Bryant, who was also from local farming stock, and three years later moved to Detroit itself. Here he began work at the Edison Illuminating Company, which also allowed him some space at the factory to continue his own mechanical experiments. By 1893 Henry was increasingly interested in the motor cars that German and French engineers were producing, and in 1896 he unveiled his own response, the Quadricycle. Ford's Quadricycle had no brakes and no reverse gear, and was steered by a tiller. But it did have four wheels – albeit bicycle wheels – and an engine, and an electric bell. And it had a top speed of 20 mph, which was very fast by the standards of the time.




  By 1898, having won financial backing from a family friend, Detroit mayor William Maybury, Ford was producing a proper, German-style car, with high wheels, padded bench seats, brass lamps and running boards. And on the back of this breakthrough, he boldly founded the Detroit Automobile Company in August 1899. Yet only fourteen months later the company had ceased trading. Henry had simply never delivered to his new plant a finished car design; unable to adapt his obsessive working practices to industrial deadlines, he simply stopped coming into the factory. His employees saw less and less of him, and eventually found themselves out of work. It was not an auspicious start.




  Ford was not one to give up easily. A new automotive manufacturer – the Henry Ford Company – was set up a year later, in November 1901. By that time, Ford had become an enthusiastic racer and thought only of building faster racing cars. Once again, the company seemed close to collapse after only a year. This time, however, Ford's fellow directors seized the initiative. They actually sacked Henry before he could walk away, and restructured the company around director Henry M. Leland, renaming it the Cadillac Automobile Company – a name borrowed from the legendary French adventurer Antoine Laumet de la Mothe, Sieur de Cadillac, who had founded the city of Détroit in 1701.




  Having had two companies shot from underneath him, Ford tried yet again in 1903, with the Ford Automobile Company (later retitled the Ford Motor Company). This time he actually had a car design to put into production: the sturdy, practical Model A, built in two- or four-seat formats, though only available in red, and with a top speed of 28 mph. Even so, the firm was virtually bankrupt by the time the first Model As appeared. Although its assets amounted to just $223.65 in July 1903, the company survived – largely because the Model A proved an immediate success, which in turn encouraged banks to lend on the strength of its sales. Ford's automotive empire was finally launched.




  Henry Ford was no inventor. Indeed, if he had died in 1907, he would have been dimly remembered as just one of the many pioneers of the early auto industry, one who had endured repeated financial failures only to strike lucky when all seemed lost. Ford's pivotal role in twentieth-century history derives instead from his development of the first mass-market car, which was soon being made by the world's first mass-production manufacturing system.




  Ford's ‘Tin Lizzie’, the Model T, was first introduced in 1908. Its four cylinders were cast all in one block and not separately, as was then common. It had three speeds, like the Model A (though one of these was reverse). It was not the cheapest car available in 1908, but it was the only one to combine innovation with reliability and value. It was hardly festooned with gadgets, either: production models came without a speedometer, windscreen wipers or even doors. But the lack of refinements meant that owners were free to personalize their Model Ts. By 1922, as Robert Lacey has noted, the Sears, Roebuck and Co. catalogue, America's mail-order bible, contained ‘no less than 5,000 different items that could be bolted, screwed or strapped to the vehicle’.




  By September 1909 over ten thousand Model Ts had been sold, representing a 60 per cent increase in the company's sales. Ford even had to stop taking orders for nine weeks in order to catch up with demand. Farmers bought the Tin Lizzie as a cheap form of transport; its crude but effective suspension meant that Model Ts coped with ruts, potholes and off-road conditions far better than their rivals. The car could connect the farmer and his family easily with the nearby town – and the doctor, and the family church. The advertisements vowed that the Model T was ‘designed for everyday wear and tear’ by the average American farmer. ‘Anybody can drive a Ford,’ promised Henry, who also reassured his agricultural constituency that it was ‘never a sporting car’. Indeed, the Model T could be used for just about anything. T. E. Lawrence (‘Lawrence of Arabia’) stated that the only cars that had been of any use to him in his desert campaigns were the Rolls-Royce Silver Ghost and Ford's Model T; while John Steinbeck, in his 1945 novel Cannery Row, recalled how ‘most of America's children were conceived in Model T Fords and not a few of them were born in them’.




  Spurred by his success, Ford decided to put all his eggs into one, crudely sprung, basket. He dropped all his other car models and concentrated just on the Model T. He also made the car more affordable, at a time when other car makers were struggling to keep pace with Ford's runaway success. Thus in 1912 the Model T's price, which had started out at $825, fell to just $575. For the first time, a car cost less than the average annual wage.




  A vehicle that was now within reach of the purse of almost everyone, the Model T was effectively the first global car. And Ford prospered mightily; until the mid-1920s it appeared that Ford's low-price, single-model strategy would be the way ahead for the world's car makers. By 1918 Ford's American market share stood at an astonishing 49 per cent, while 40 per cent of cars on British roads were Model Ts. By 1921 the Model T commanded 60 per cent of the new car market around the world – a dominant position that no car maker, or car, has ever enjoyed since. By 1913 Ford's US dealer network covered virtually every town of reasonable size, and the company boasted more dealerships and agents than any other car maker in the world. Ford also dispatched Model T kits all over the world for local assembly. After the end of the First World War he extended his global supply empire by buying up rubber plants in Brazil, coal mines in Kentucky and West Virginia, a fleet of cargo ships, and glassworks in Pennsylvania and Minnesota. By the time production of the Model T was stopped in 1927, 15 million cars had been sold – a record that stood until Volkswagen's Beetle and Golf surpassed it decades later.




  The Model T was the car of the century, transforming motoring for millions. Its cheapness and flexibility meant that the car became less a symbol of wealth and leisure than an affordable adjunct to the everyday life of even the humblest worker. And the key to its cheapness was its revolutionary production method.




  Henry Ford's introduction of a moving assembly line at his recently built Highland Park factory in 1913–14 transformed the way cars were made and sold. Highland Park's pioneering system was based on a metal conveyor belt, operated by flywheels, which enabled workers to assemble magnetos, then transmissions, then whole engines. The initial drawback of this revolutionary approach to manufacturing was that the swifter production of these elements quickly swamped the final chassis assembly at the end of the factory. It was only when every process had been adapted to assembly-line working that massive savings in time and labour could be achieved. In 1913–14 production of Model Ts almost doubled – while the plant's workforce diminished by 10 per cent – as the assembly time was reduced from 12.5 hours per man to an amazing 1.5 hours. The pace was quickened even more when, in 1914, Ford famously prohibited his cars from being painted any colour except black. Meanwhile Ford's new, all-steel bodies meant that there were fewer parts to assemble; while the company's pioneering use of vanadium steel, which gave greater strength for less weight, also added to the cars’ performance. Highland Park was, unsurprisingly, the envy of every industrialist in the world.




  The home for this new assembly line, Albert Kahn's Highland Park factory, was as revolutionary as its product. Kahn was a rabbi's son who, aged eleven, had emigrated from the Rhineland to Detroit, where he set up his own architectural office at the tender age of twenty-six. He pioneered the use of reinforced concrete, a cheap, fireproof and immensely strong material which could be used to span vast areas. Beginning with his Packard factory of 1905–7, Kahn's concrete-vaulted buildings changed the face of Detroit forever. His new factory for Ford, built in 1909 in the inner-city suburb of Highland Park, comprised a vast open space spanned by a reinforced concrete roof and lit by fifty thousand feet of grid windows – a feature that led journalists to dub it ‘Detroit's Crystal Palace’ when it opened in December 1909. Eight years later, Kahn designed the even more capacious Rouge River plant for Ford at Dearborn, a few miles to the south-west of downtown Detroit, creating a factory complex a half-mile long. As a coda to his illustrious career in the city, in 1928 Kahn also gave Detroit's downtown its most outstanding structure, the art deco skyscraper of the Fisher Building. (Ironically, after 1930 Kahn's most lucrative client was to be the Soviet Union, which Henry Ford had come to loathe.1 However, that did not prevent Ford from hiring Kahn back in 1942 to design what was to be his last building, the giant Willow Run plant at Ypsilanti.)




  Mass production at the Highland Park factory spelled the end of the primacy of the skilled worker. European factories still retained a high proportion of skilled labourers during the 1920s, but by the mid-1930s the economics of manufacture, coupled with the crippling effects of the Great Depression, only allowed niche luxury and sports models to be made by skilled craftsmen. While in 1914 most European car makers were generally producing cars at a rate of one per man per year, Ford's factories were producing twelve cars per man-year – and this was before the moving assembly line had been fully perfected. As late as 1927, French car workers were taking on average three hundred man-days to make a car, whereas their American counterparts at Ford and GM needed only seventy.




  The US, with its vast internal market, low raw material costs and no great tradition of skilled labour, was well suited to the techniques of mass production. The history of the car industry in Europe – and in particular in the cradle of the Industrial Revolution, Britain – can be directly linked to the painful erosion of the status and importance of skilled craftsmen. In America, however, that shop-floor war was never as charged or as significant. Yet the employment and wealth that Fordization brought came at a high price: the inevitable dehumanization of the workforce not only sounded the death knell for the skilled worker but also consigned thousands of car workers to a slave-like existence.




  In his pursuit of mechanization, Ford enthusiastically adapted the fashionable new ideas of the time-and-motion pioneer Frederick Taylor, whose peculiar philosophy attempted to apply standardized scientific measurement to almost every aspect of life. But, at least at this stage, Ford was no Taylorist tyrant. He was also very keen to retain, and indeed to grow, his workforce, introducing a system of high wages and attractive benefits. In 1905 every Ford worker received a huge Christmas bonus of $1,000. In 1911 workers at Ford's new British factory at Trafford Park, Manchester, were paid £3 for a six-day week – twice the average industrial wage in the UK. In 1913 wages in US plants rose on average by 15 per cent. In January 1914 Ford unveiled his greatest industrial relations coup yet: he publicly guaranteed a minimum rate of $5 for a day's work, assuming the worker in question met his production targets. The $5 rate was significantly more than any other major employer was currently offering to semi-skilled industrial workers, and it won him worldwide publicity and applause. Yet Ford's new payroll strategy was not born of altruism. He reasoned that, with more money to spend, his workers would lavish a substantial proportion of it on Ford cars. And the inflation of the wartime years meant that by 1918 the much-lauded $5 per day was actually worth only $2.80 in 1914 terms. In addition, in order to qualify for their $5 day, Ford's workers had to knuckle down to the tough new regime being imposed at Highland Park. The camaraderie and cross-departmental relationships that had flourished in traditional engineering firms had gone, to be replaced by a system of snoopers, or ‘spotters’, who ensured that the new shop-floor regulations were rigorously observed. Workers were not allowed to sit, smoke or talk on the job. (Some learned to move their lips, in what became known as the ‘Ford whisper’, while keeping their faces immobile – the freezing of their features being nicknamed locally ‘the Fordization of the face’.) Ford officials even visited workers’ homes to check on their dietary and recreational habits, financial health and moral well-being. Any individuals who failed to conform to the Ford code, and were found guilty of ‘malicious practice derogatory to good physical manhood or moral character’, were sacked. In return for their new-found affluence, Ford's workers were, for the most part, treated as automata.




  Seeing that the assembly-line experiment at Highland Park had been a success, in 1916 Henry Ford began building a vast new automated complex on the banks of the River Rouge in western Detroit. The Dodge brothers – major shareholders in the Ford Motor Company who also ran their own, modest, car manufacturing business – tried to halt the expansion, alleging that Ford's profits should be diverted as dividends to shareholders (such as themselves) rather than invested in a new plant. In 1917 Ford's lawyers shrugged off the challenge, although they were unable to avoid the subsequent judgement that Ford should pay an extra special dividend – an unhelpful ruling that convinced the enraged Henry Ford to rid himself of all his minority shareholders. The Dodge brothers were not a thorn in Ford's side for long, as they both died in 1920. By the time of their death Ford had successfully converted his growing car-making empire into a family-owned and family-managed business.




  Ford did not have a good First World War. A right-wing populist pacifist by nature, he strongly opposed conscription and anything that smacked of benevolence towards the allied cause, at least until America's own entry into the war. His much-vaunted Peace Ship Expedition to Europe in 1915, designed to publicize American isolationism and, rather more naively, to promote ‘universal peace’ between the warring European powers, predictably proved a political and public relations disaster. President Wilson took an instant dislike to the brash, opinionated car maker and wisely refused to sanction the project, while the media had a field day with Ford's illconceived and incoherent press conferences. The Springfield Republican labelled him ‘God's Fool’, while the New York Tribune responded to his bizarre proposal to organize a Europe-wide general strike of armies and workers on Christmas Day 1915 with the sardonic headline ‘GREAT WAR ENDS CHRISTMAS DAY: FORD TO STOP IT’. The ‘Peace Ship’, meanwhile, never sailed further than the neutral nations of Scandinavia, and none of Ford's absurd pacifist ambitions was ever realized.




  When, after America entered the war in April 1917, Ford did grudgingly lend his factories to the war effort, it was too late. The sixty Packard-powered, Eagle-class patrol craft that the Rouge River plant produced, out of an original US Navy order for one hundred boats, arrived too late to see action. By 1 December only seven had been delivered to the navy, which never asked Ford to supply it again. And while Ford had publicly affirmed that he would provide all Ford-made boats and munitions ‘without one cent of profit’, decrying those who accepted such ‘blood money’, he was later accused of making outrageous profits from the Eagles that were never delivered. These charges became even more resonant when it was revealed that Henry Ford's only son, Edsel, had managed to avoid serving in the armed forces during the war. These draft-dodging accusations certainly helped Henry Ford lose the US senatorial election for Michigan in November 1918. Three years later allegations were made to the US Treasury that Ford had avoided paying any federal tax on his wartime profits – a tax bill that may have been as large as $29 million. The issue was still being hotly debated in the mid-1930s and remains unresolved to this day.




  While Ford was creating the greatest industrial enterprise the world had ever seen, across the city of Detroit another automotive pioneer was binding a bizarre, ramshackle collection of struggling car makers into a cohesive conglomerate that would one day overtake Ford as the world's biggest vehicle manufacturer.




  William Crapo Durant died in April 1947, just a month before Henry Ford. But Durant's was not a rags-to-riches story like Ford's; his grandfather had not only been a rich and successful lumber merchant, but had risen to become governor of Michigan. Nor was Durant obsessed by cars, as Ford was. He invented many other machines – some successful, such as the Frigidaire electric icebox; and some not, like the Samson tractor, which you had to walk patiently behind – but always remained an enthusiast rather than a zealot. Ford was a businessman who loved to run his manufacturing empire and was loath to let it go; Durant was a fast-talking salesman who tired of businesses once he had acquired and developed them. His business strategy was exactly the opposite of Ford's: he believed in consumer choice, rather than in selling the same single product at a rock-bottom price. And Durant was very different from the calculating, bullying tycoons who dominated the car industry after 1945. He was charming, handsome, creative – and easily distracted. Unlike contemporaries such as Ford, Chrysler or Chevrolet, he was also surprisingly modest and reticent. He has been called ‘the Great Gatsby of car making’. He made and lost two fortunes, and on his death was worth a mere $250.




  Durant grew up in the little town of Flint, Michigan, the subsequent growth of which into one of the principal motor centres of America was largely his doing. He graduated from making delivery carts, which he soon made into the town's biggest industry, to making cars, capitalizing the fledgling Buick company and making Flint one of the fastest-growing towns in America.




  David Dunbar Buick was a Scottish plumber turned inventor who became a car maker at the relatively advanced aged of forty-five. Born in Arbroath, on Scotland's east coast, his parents emigrated to America when David was two years old. Aged fifteen, Buick began to work for a plumbing fixtures firm in his native Detroit, which in 1882 he was able to rescue after it folded. Selling the firm in 1899, he invested in engine manufacture with his partner, Walter Marr, and together they built the first Buick car in 1903. Buick himself was never a ruthless businessman in the mould of countless Scots-American emigrants. In 1900 he had actually sold Marr the rights to the Buick Automobile name, and in 1903 sold 99 per cent of the rights in the new Buick Motor Car Company to the Briscoe brothers, Frank and Benjamin. Yet he and Marr were nothing if not persistent, and in 1904 they came up with the first saleable Buick, the Model B. Attracted by the Model B, William Durant offered to help bankroll the struggling new car maker, and in 1906 he built a new factory in Flint which was then the largest and most modern in the world.




  Durant's flair, energy and seemingly inexhaustible self-belief helped him to establish a small dealership network for Buick. However, he soon became convinced that only by the large-scale capitalization of an alliance of leading car makers could the fledgling US motor industry find the investment necessary to make a big success of the automobile. Accordingly, in the winter of 1907–8 Durant began negotiations with the fabulously wealthy and successful banking house of J. P. Morgan with a view to securing multi-million dollar backing for a group of manufacturers, which he called the United Motors Corporation. Durant later discovered that a United Motors Car Company already existed in New Jersey, and he and his partners thereupon agreed on the straightforward if insipid name of General Motor (GM).




  J. Pierpont Morgan was the nation's premier banker. Born in 1837, the year Queen Victoria came to the throne, he had built up an enormous banking fortune over sixty years, and in 1895 his personal guarantees had saved President Cleveland's administration from bankruptcy. Morgan originally believed the automobile was a passing fad, and after his first meeting with the Tigger-ish Durant he dubbed the auto entrepreneur ‘an unstable visionary’. Durant nevertheless eventually convinced him otherwise, and was able to proceed on his quest with qualified backing from Morgan. What followed was a period of astonishing growth, as the banks nervously financed Durant's rapid assembly of the world's first car combine. Oldsmobile's Fred Smith later declared that no one else but Durant, ‘the master salesman of all time’, possessed the vision to recognize that a ‘strong combination’ was exactly what the auto industry needed, and affirmed that Durant was the only man who could have created such an ambitious conglomerate: ‘No man ever lived who could sell such a variety of commodities in so short a space of time, cigars, buggies, automobiles and himself, believing wholeheartedly in his wares and in the last item especially.’




  On 16 September 1908, Durant incorporated GM in New Jersey and sold Buick to himself as GM's first car marque. He then swiftly bought the W. F. Stewart body plant in Flint, Albert Champion's Detroit spark plug factory, and the nearby Oldsmobile plant, and additionally made the first cross-marque transfer, giving Oldsmobile the best-selling Buick Model 10 to rework as a premium product. Within months he had also purchased the Oakland Company, a car maker sited in Pontiac, to the north of Detroit, and run by his friend Edward M. Murphy, a former buggy maker whom Durant had helped to convert to the idea of automobile manufacture in 1907. Murphy was actually less than enthusiastic with the buyout than his eager partners, but found he could not argue with the $201,000 offer that Durant's GM made for his tiny company, which in 1926 was formally renamed Pontiac. Within months, Durant had also added the budding auto manufacturer Cadillac to his growing portfolio of brands. In this instance, however, the indefatigable impresario found that he was facing a far tougher opponent than Murphy – one who, while seemingly at the end of his professional life, could still drive a hard bargain.




  In 1893 the fifty-year-old precision toolmaker Henry M. Leland, who ran a company making bicycle gears and steam-tram power units, opened an automotive workshop on Detroit's Trombly Avenue. In 1899 he merged his firm with the newly bankrupt Detroit Automobile Company and named the resulting business the Cadillac Automobile Company. In 1903 Leland unveiled his first Cadillac car, with the Sieur de Cadillac's antique coat of arms fixed to the radiator cap. By 1908 Leland's premium-priced Cadillac 30 was selling exceptionally well, emboldening the car maker to devise what became the brand's enduring slogan: ‘The Standard of the World’. Leland also attracted the attention of the irrepressible Durant, who in 1909 found he had to offer far more for Cadillac than the $201,000 with which he had snared Oakland. The final negotiated price for Cadillac was $4.5 million, which even the resourceful Durant needed ten days to find.




  By the beginning of 1910 GM was selling fifty thousand cars annually. But this was still way short of the 170,000 Model Ts that Henry Ford was producing every year. Nevertheless, in a gesture of amazing effrontery, Durant attempted to raise $8 million to buy the Ford Motor Company from under Ford's nose. Ford's directors agreed, but Henry Ford himself held firm and successfully blocked the deal.




  Seeking other outlets for his expansionism, Durant floated a milliondollar stock issue and made his first overseas purchase, Bedford Motors, in London, which formed the kernel of what by 1912 was known as Bedford Motors (Europe). Not all of Durant's purchases were as perceptive, though. He bought many companies for the engines or parts that they made, only to find that the businesses were on the brink of collapse and needed an injection of far more cash than they were worth.1 At the same time, Durant eschewed cash reserves, relying on income from sales to pay his operating expenses and to seal new acquisitions.




  By the summer of 1910 the General Motors empire comprised twenty-five companies. Predictably, Durant's seemingly endless spending spree and GM's lightning growth had unsettled the banks. Durant's creditors estimated Buick's debt alone to be worth in the region of $7 million dollars, and at the end of 1910 resolved on a stop to new acquisitions and ‘a restriction of enthusiasm’. The Buick, Cadillac and Oldsmobile factories were temporarily closed. Durant went on the road and managed to borrow $8 million from an assortment of small country banks, dazzling their executives with his boundless enthusiasm and the paper value of GM's constituent elements. But the big banks refused to play ball. Summoned to meet key investment bankers at the Chase National Bank on 25 September 1910, Durant was repeatedly upbraided for his debts and was refused any further loans. GM was only saved from receivership by an expertly professional presentation by Henry Leland, whose Cadillac division was at the time the most profitable part of the combine. The bankers decreed that GM be put into the hands of five trustees – bankers all, led by the deeply conservative ‘Boston Brahmin’ James Jackson Storrow – with Durant retained only as vice president.




  Durant was predictably dismayed to lose control of his own creation. Thirty years later, in notes he wrote for an autobiography which, typically, he never finished, he remembered: ‘I saw some of my cherished ideas laid aside, never to be revived. Opportunities that should have been taken care of with quickness and decision were not considered. The things that counted so much in the past, which gave General Motors its unique and powerful position, were subordinated to “liquidate and pay”.’




  GM had been saved – in a year in which eighteen car manufacturers collapsed. But its founder had been marginalized. One of the principal authors of Durant's downfall, GM's new president, James Storrow, later astutely (if condescendingly) recalled Durant as an irresponsible enthusiast: ‘In many respects he is a child in emotions, in temperament and in mental balance, yet possessed of wonderful energy and ability . . . He is sensitive and proud, and successful leadership, I think, really counts with him more than financial success.’ Storrow himself did not last long. Having established a GM listing on the New York Stock Exchange, after only two months at the helm he reluctantly ceded the GM presidency to Charles Nash, who was supported by a raft of Detroit businessmen who thought they knew more about car making than the Boston banker.




  In the meantime, Durant had found himself a new playpen. He bought the old Flint factory where Buick had started, hired a former Buick manager, and launched the Mason Car Company in August 1911. In the same year he met Louis Chevrolet, a man whose press releases described him as ‘one of the speed wonders of the day’. It was subsequently announced that the two would ‘establish a factory in Detroit for the manufacture of a new high-priced car’.




  Louis Chevrolet looked just like a caricature Frenchman. He was a huge, bear-like man, built like a rugby prop-forward, sporting a bristling moustache and seeming to have a cigarette permanently attached to his lower lip. Chevrolet was actually Swiss by birth, though the son of a watchmaker of French origin; his family had moved to the French town of Beaune, in the heart of the Burgundy wine country, when he was only eight years old. There the young Louis discovered his passion for engineering, assisting a blind wine merchant by building him a revolutionary new wine pump. Chevrolet never lost that childish glee at being able to dismantle and reassemble a machine. In 1900 he emigrated to Montreal to work as a mechanic and as a chauffeur, before moving again, this time to New York. Here the ever-restless Chevrolet began working in the Brooklyn workshop of the French manufacturer De Dion-Bouton, at that time the world's largest car maker.




  Chevrolet, like Durant, could never keep still. In 1905 he was hired by Fiat as a racing driver, and a year later was approached by a wide range of car makers who were keen to prove their new products on the racetrack. Among them was Billy Durant, and Chevrolet was soon racing for Buick. At the same time, Chevrolet started designing his own engine. Highly impressed by his industry, Durant backed him to found the Chevrolet Motor Car Company in 1911, employing a stylized version of the Swiss cross as its corporate logo. The firm's big, luxurious Classic 6 was a great success, and even Louis Chevrolet himself was pressed into helping market the model, inviting journalists to place a pencil tip against the car's bonnet while he revved the engine – the stationary pencil demonstrating the smoothness of the new engine.




  Chevrolet and Durant were completely dissimilar characters, both physically and temperamentally, and it was no surprise to most observers when they fell out. Durant used the runaway success of Chevrolet's cars to buy up GM stock and, ultimately, to buy his way back to overall control of General Motors in 1915 – buying out shareholders who were disgruntled with their stock's lacklustre performance in the hands of the conservative, steady-as-she-goes bankers who had run GM since 1910. But he did this without Louis Chevrolet. Chevrolet returned to France in the summer of 1913 and in his absence Durant moved the production of Chevrolet cars from Detroit to Flint. When Chevrolet returned he was furious. Relations deteriorated even further when Durant suggested that the chain-smoking Chevrolet replace his beloved Gauloises with cigars, the image of which was so much more stereotypically American. The two also quarrelled over the design and marketing of Chevrolet's automobiles: the self-educated, rough-hewn Chevrolet wanted his name to be used for a big, meaty car with a powerful engine, while the smooth, fast-talking Durant merely wanted to build cars cheaply and quickly. By the end of 1913 Chevrolet had resigned from the company that bore his name; and by 1915, the year in which Durant returned in triumph to the summit of the conglomerate, he had sold Durant all his shares in GM – stock that, had he held on to it, would have been worth many millions of dollars by the time of his death in 1941. In 1917 Durant quietly folded the business into General Motors, making Chevrolet the largest division of the corporation, producing the kind of affordable, everyday cars that Louis Chevrolet, ever the romantic racing driver, loathed.




  Chevrolet himself, meanwhile, had reverted to his first automotive love and started building racing cars. In 1916 he and his younger brother, Gaston, started the Frontenac Motor Corporation, whose products frequently competed in the Indianapolis 500 race, with modest success. Sadly, though, success in business always eluded the impatient racer. Gaston died in a racetrack accident in 1921, and the brothers’ company was declared bankrupt in 1924. After this failure, Louis ventured into boat and aircraft building, again with little success. By the early 1930s he was penniless and he and his wife were eking out a living in a small Florida apartment. Embarrassed by his plight – and aware of the public relations disaster that would ensue if the media were to rediscover the man who had lent his name to GM's most profitable division – General Motors agreed to provide Chevrolet with a small pension in 1934. Seven years later, he died after a botched leg operation. Louis Chevrolet was buried not in his native Switzerland, nor in France, nor even in Detroit, but in Indianapolis, where his happiest moments had been spent at the wheel of a racing car.




  Ransom Eli Olds was yet another pioneer American car maker who, like Benz, Daimler and Chevrolet, found himself sidelined in the industry's rapid dash for growth. In 1892 Olds was selling gasoline engines to customers in America and Britain, and a year later tested a buggy powered by one of these engines on the streets of his native Lansing, Michigan. Olds so impressed local lumber and copper magnate Samuel L. Smith that the latter eagerly invested in his new Olds Motor Vehicle Company.1 Initially, Olds met with little success, and all seemed lost when his Detroit factory burned to the ground in 1901. However, the single car that Olds had managed to save from the flames – a little 4 hp vehicle with a curved dashboard – was put into production in 1902 and proved an immediate hit. Orders topped one thousand when test-driver Roy Chapin drove the car across Canada to Detroit and then on to New York.2 Olds, however, soon found himself almost as temperamentally unsuited for the world of big business as Louis Chevrolet. Disagreements with Smith and his son culminated in Olds's sacking in 1904. Ironically, the following year the company finally adopted the colloquial name for the Olds cars and began officially calling them Oldsmobiles – a brand that, with the help of Smiths’ financial backing, became one of the constituents of Durant's General Motors in 1908. The Oldsmobile name survived for almost a century before being axed by its parent company in 2004.




  Alone once more, Olds had founded his own automobile manufacturer, named REO after his own initials, in 1905. REO's stylish and innovative cars won many admirers, but Olds found himself elbowed out yet again; removed as general manager in 1923, he remained only as nominal president of his eponymous firm. Unlike Chevrolet, Olds at least ensured that his enforced retirement was not a penurious one. He turned to architectural patronage, financing the Olds Tower in Lansing, the tallest building in Michigan's state capital;1 and adding to his mansion on Lansing's South Washington Avenue, where one of his many domestic innovations was to design a garage turntable that allowed him to drive his car in at night and leave again the next morning without having to engage reverse gear. Four years after his death in 1950, the struggling REO company was declared bankrupt; and in 1972, with a flagrant disregard for America's architectural and industrial heritage that was so typical of the times, Olds's fine Lansing mansion was demolished to make way for Interstate 496 – a highway which, in a hideous irony, was named after Ransom Olds himself.




  Durant, meanwhile, continued his roller-coaster ride. On 16 September 1915, having engineered Chevrolet's reverse takeover of the much larger GM, he returned to the top job at General Motors, jubilantly informing a shaken James Storrow: ‘I'm in control of General Motors today.’ Storrow and Nash were soon persuaded to resign. (Charles Nash went on to found the Nash Motor Company, which by the 1920s had become a successful niche car maker.2) Over the next few years Durant installed Ford-style assembly lines at GM's plants and saw the combine produce its millionth car (an Oldsmobile). Meanwhile he continued buying companies, among them Delco electronics; the Guardian Frigerator Company, whose electric icebox Durant memorably christened the Frigidaire; Fisher car bodies; and the ball-bearing manufacturer Hyatt, whose president, Alfred P. Sloan, now found himself on the GM board. In June 1919 work was begun on a new GM corporate headquarters in Detroit, designed by the car makers’ Palladio, Albert Kahn. However, Durant was soon to be faced with an obstacle far more implacable than Storrow or Nash, and was about to get his final comeuppance.




  Across the Atlantic, in Britain, the success of Ford and Durant in the years before the First World War encouraged other automotive enthusiasts to try their hand at car making. Not all of them, however, proved as successful as the lions of Detroit.




  Of the early British auto pioneers, London-born Frederick Lanchester initially seemed to be the man most likely to succeed. The son of an architect, Lanchester began work as a humble draughtsman's assistant in Birmingham in 1887. Soon he had risen to become assistant manager of the local gas works. However, while on a visit to Paris in 1889 he caught the automotive bug. From 1895 he began experimenting with his own car designs, introducing pneumatic tyres, water-cooling, overhead valves and, in 1903, disc brakes.




  Lanchester's cars were a cut above those of his competitors: they rode smoothly, were well built, and as a result were far more reliable than most vehicles currently on the roads. They were also unusually spacious; Lanchester (like Alec Issigonis forty years later) sought to concentrate the engine as far forward as possible in order to create as much internal space as he could for the car's occupants. But Lanchester, like Chevrolet, was no businessman. His first car company went bankrupt in 1905, just as he was introducing his superb 20 hp model. Lanchester, however, a good-humoured man with a fine singing voice and an excellent reputation as a public speaker, never seemed to let such setbacks affect him. He first became a consultant for Daimler and then restarted the Lanchester business. Sadly, in 1913 he was forced to resign – just as Benz, Daimler and Olds had been – by his impatient fellow directors. After 1913 he turned his attention to producing aircraft engines during the First World War and to developing radio, and he acted as a consultant to Coventry's car makers.




  Where the impeccably middle-class Lanchester failed with his luxury models, farmer's son Herbert Austin succeeded with his everyday runabouts. Working as an engineer in Australia in his twenties, Austin met the Dublin emigrant turned sheep-shearer Frederick Wolseley, who had patented new sheep-shearing machinery in Victoria in 1876, and in 1889 had brought his Wolseley Sheep Shearing Machine Company (WSSMC) back to Birmingham. Wolseley invited Austin to manage the WSSMC works, which he did very successfully, centralizing production and replacing antiquated machines. Indeed, Austin so impressed the WSSMC directors that, after he had seen his first cars in Paris in 1893, they agreed to his proposal to invest in this new mode of transport. Two years later Austin's first car was born: a three-wheeled, 2 hp Wolseley model, which was one of the first British-designed automobiles to run on British roads. A year later WSSMC, in collaboration with the Daimler syndicate, invested in a new car plant; and in 1900 the third Wolseley car, the Voiturette, won the first public motor trial – a gruelling 100 mile ride along bumpy roads and tracks, organized by the Auto Club of Great Britain. Nevertheless, Wolseley's directors saw the car as merely a bit of fun and soon refused to invest any more of their money in Austin's ‘hobby’. Austin, however, quickly found another, more visionary backer: the armaments tycoon Sir Hiram Maxim funded Austin's break from WSSMC and, in 1905 (together with the Midland Bank and, curiously, the German steel giant Krupp), financed an Austin factory seven miles south of Birmingham, on the site of a derelict print works at Longbridge.




  Austin was criticized for his new factory's remote location, but he argued that at Longbridge there was lots of room for expansion, unlike at the cramped car shops of Birmingham and Coventry, and that the absence of urban air pollution would assist in the application of paint and varnish. The space Austin enjoyed at Longbridge also, crucially, enabled him to add an on-site body shop, whereas the majority of his rivals had their car bodies made elsewhere. And here Sir Herbert (he was knighted for his services to the war effort in 1917) was the absolute ruler, sincerely believing that his interests would always be the same as those of his workforce – who would, he assumed, value engineering more than equality.




  While Austin was making a name for himself as the builder of small family cars in Birmingham, fifty miles away, on the other side of the Midlands, the unlikely partnership of Rolls and Royce was succeeding, where Frederick Lanchester had stumbled, in establishing a British luxury car business to rival those of Benz and Cadillac.




  F. H. Royce was a miller's son from Cambridgeshire who had only had three years’ schooling when, on the death of his father in a London poorhouse, he was forced to seek work – which he found first as a newspaper boy for W. H. Smith and then (aged only twelve) as a telegram delivery boy for the Post Office. A kindly aunt financed an apprenticeship at the Great Northern Railway (GNR) works at Peterborough, but Royce had to leave the GNR when his aunt's money ran out. Instead he joined a machine-tool firm in London and attended evening classes at Finsbury Polytechnic. Moving to Liverpool to work on theatrical lighting, his newly invented electric dynamo came to the attention of the automotive world, including a would-be aristocratic entrepreneur, the Hon. C. S. Rolls.




  Charles Rolls's background was as far removed from Royce's as could be imagined. He was the third son of Lord Llangattock, a wealthy Welsh landowner whose family seat was near Monmouth, while his mother was the daughter of a rich Scottish baronet. Rolls was a tall, confident man – he stood at 6 foot 5 inches – who was always impeccably dressed and was a natural salesman.1 From Eton – a school he detested, and where his developing interest in engineering earned him the nickname ‘Dirty Rolls’ – he scraped into Trinity College, Cambridge, via a crammer school. At Cambridge he was more interested in cars and bicycles than in his degree course in Mechanical and Applied Science, and won a half-blue in cycling. In 1896, at the age of eighteen, Rolls brought a Peugeot Phaeton back to Cambridge, the first car the ancient city had ever seen. He joined the Self-Propelled Traffic Association, became a founder member of the Automobile Club, and built an engineering workshop in his parents’ garden. On his graduation, Rolls shocked his family by getting a job at the London and North Western Railway workshops at Crewe, albeit in a rather more elevated position than Royce had been able to find with the GNR at Peterborough. In 1903, with the help of £6,600 provided by his father, he started one of Britain's first car dealerships, at Fulham, in west London, where he sold imported Peugeots from France and Minervas from Belgium.




  Rolls and Royce's historic meeting, at the splendid Midland Hotel in Manchester on 4 May 1904, was facilitated by a mutual friend at the Automobile Club. Rolls could see the potential in Royce's new two-cylinder car and agreed to sell all the cars Royce could make. The two were like chalk and cheese: Rolls urbane, unruffled and sociable; Royce coarse, reticent and obsessed with engineering. (Royce would no doubt have been pleased that his statue in Derby is merely inscribed ‘Henry Royce, mechanic’.) But the partnership worked.




  The first Rolls-Royce car, the 10 hp, was unveiled in Paris in December 1904; and in 1906 Rolls and Royce formalized their partnership by creating Rolls-Royce Ltd, with Rolls providing the financial backing and salesmanship to complement Royce's engineering expertise. Their first cars were built on the principles of lightness, speed and quality. Royce, like Lanchester, was shocked by how poorly built most contemporary automobiles were, and was determined that his vehicles would be made to last. Rolls, meanwhile, put much effort into publicizing the quietness and smoothness of Royce's superb cars, and at the end of 1906 he travelled to the US to promote the new automobiles, unlocking a market that was to sustain the firm ever after. By 1907 the company was winning numerous awards for the quality and reliability of its cars, and in 1908 it was able to afford to begin production at its new factory in Derby, bought after Derby City Council, seeking to lure embryonic car makers away from Coventry, offered the partners all the cheap electricity they needed.




  By 1909 Rolls's personal interest in the car business was waning, having been superseded by his fascination with the new fad of flying. On 2 June 1910 he became the first man to make a non-stop double crossing of the English Channel by air in his Wright flyer, for which achievement he was awarded the Gold Medal of the Royal Aero Club and memorialized with imposing statues in both Monmouth and Dover. But it was flying that was to cut Rolls's glittering career tragically short. On 12 July 1910, at the age of just thirty-two, he was killed in an air crash at Bournemouth when the tail of his Wright biplane broke off.




  After Rolls's death, Royce, a workaholic who made himself ill with overwork, became increasingly unwell and was advised to spend most of his time at West Wittering in Sussex, on the warm south coast of England, or in southern France. As a result, Rolls-Royce was effectively run by its canny business director, Claude Johnson, a publicity-conscious enthusiast and former museum curator who, as secretary, essentially ran Britain's Automobile Club. By 1914 Johnson was nicknamed (behind his back) ‘the hyphen in Rolls-Royce’.




  After the Model T, perhaps the most famous car in the world in the years in the years before the First World War was the Rolls-Royce 40/50, first introduced in 1906 and later named the Silver Ghost. This legendary car, as motor historian Jonathan Wood has noted, ‘more than justified the firm's claim that it was “the Best Six Cylinder Car in the World”’. The Silver Ghost was emphatically Claude Johnson's creation. Royce tended to lose interest once he had created a car design and always wanted to move on to the next challenge. It was Johnson who produced and marketed the Silver Ghost; in Johnson's hands it was – in sharp contrast to Ford's products – promoted as an unambiguously premium product, retailing at prices up to £2,500 at a time when Ford's new Model N was available for £125. Reassuringly, customers considered the high price quite justified, and the success of the Silver Ghost help to make Rolls-Royce a byword for build, resilience and longevity.




  Rolls-Royce's reputation for fine luxury cars was cemented by the First World War. As early as 20 August 1914, only sixteen days after Britain had declared war on Germany and Austria, Claude Johnson arranged for twenty-five Silver Ghost owners to cross by ferry with their cars to Le Havre and drive to Picardy, where they were soon chauffeuring the generals of Sir John French's British Expeditionary Force. Silver Ghosts were also provided with basic armour plating to protect key airfields for the Royal Naval Air Service. As a result, when the first Royal Naval Armoured Car Division was formed in September 1914, it used adapted Silver Ghosts fitted with armour and a turret, the car's resilient chassis happily taking the extra weight. Quiet, reliable and well built, and capable of up to 63 mph, the Silver Ghost served as the ultimate British staff car and was selected to carry King's Messengers around the Western Front. Most famously, T. E. Lawrence immortalized the Silver Ghost during his ‘Revolt in the Desert’ of 1917–8. Writing about the campaign after the event in his classic account The Seven Pillars of Wisdom, Lawrence of Arabia's tales of driving militarily adapted Silver Ghosts through the desert at over 60 mph did wonders for Rolls-Royce's international image. The cars were ‘more valuable than rubies’, Lawrence enthused; ‘we knew it was nearly impossible to break a Rolls-Royce’. When, after the publication of the Seven Pillars, Lawrence was asked by a journalist what in life he most valued, he replied: ‘I should like my own Rolls-Royce car with enough tyres and petrol to last me all my life.’ You couldn't buy that sort of publicity. And Lawrence's encomiums helped to ensure that the Silver Ghost survived the vicissitudes of the post-war years as one of the world's most prestigious cars. The last Silver Ghost rolled out of the Derby works in 1925, two years before Henry Ford ceased production of the Model T. Together these two, vastly different, vehicles helped ensure that the motor car was definitely no passing fad.




  By the time Lawrence was haring across the desert in his Silver Ghost, Rolls-Royce had already adopted its famous radiator mascot, the Spirit of Ecstasy, designed in 1911 by Charles Robinson Sykes. The Spirit's lithe, sinuous figure was allegedly based on Eleanor Thornton, the secretary and mistress of John, 2nd Lord Montagu of Beaulieu, a pioneer of the automobile movement and editor of The Car from 1902. Eleanor, who had a child by Montagu, died in 1915 when the passenger ship on which she was travelling, the SS Persia, was torpedoed by a German U-boat. Interestingly, Royce himself hated the mascot, asserting that it impaired the driver's view, and he refused to carry it on his own cars. Nevertheless, Sykes was subsequently brought back to Rolls-Royce to create a lower, more aerodynamic version of the mascot for the firm's new sports saloons. (The resulting ‘kneeling lady’ mascot was first used on the Phantom III of 1936–9.) Today's Spirit of Ecstasy – also known as the Silver Lady, although the figures were never made wholly of silver, and in the US as the Flying Lady – is mounted on a spring-loaded mechanism, designed to retract instantly into the radiator shell if struck from any direction.




  It was not only the Spirit of Ecstasy that made the Silver Ghost into one of the most instantly recognizable models on the road. The car's prominent architectural radiator also helped create the luxury marque's iconic status. Shaped in the form of a classical pedimented portico, Rolls-Royce's radiator used the same principle of entasis – the vertical members tapering imperceptibly inwards in order to counteract the apparent distortion of the grille's straight lines – that the ancient Greeks had used for their stone temple columns. Both the mascot and the radiator soon became distinctive and invaluable brand properties – assets that were, as we will see, to take central stage during the undignified auction of Rolls-Royce Motors at the end of the twentieth century.




  In hindsight, we can see how the Ford Model T and the Rolls-Royce Silver Ghost pointed the way forward for the development of, respectively, the family and the luxury car. However, in the years before the First World War the future was not so transparent. The motoring enthusiast of 1914 would have been surprised to learn that, a century later, the names of great contemporary automotive pioneers such as Durant and Lanchester would be almost wholly forgotten, along with such household brands such as De Dion-Bouton and Panhard. He or she may also have been surprised at the global prevalence of the petrol-driven internal combustion engine. For as late as 1900 it appeared that steam-powered vehicles, rather than those run on oil-based fuels, would provide the transport of the future.




  The years of optimism for steam power were brief, however. In 1903 the Connecticut-based Locomobile Company of America, which had been making steam cars since 1899, switched to gasoline engines; seven years later the White Motor Company of Cleveland, Ohio, followed suit. The principal reasons for the flight from steam were safety and the constant need for a nearby fuel supply (the same problem that plagues plug-in electric cars today). A few high-profile explosions of steam boilers did nothing to help. In 1906 the public endorsement of the gasoline engine by the city officials of San Francisco proved the final nail in the coffin for the steam car; in that year two hundred private cars, fuelled by fifteen thousand gallons of petrol donated by Standard Oil, were pressed into service to rescue people trapped or hurt in the San Francisco earthquake. The city's fire chief declared to the media afterwards that he had been sceptical about the value of the car before the disaster, ‘but now give it my hearty endorsement’. The internal combustion engine had proved its worth, and the steam car was left wallowing in its wake.




  Electric vehicles took longer to be vanquished by the petrol motor. Even while steam cars were beginning to be viewed as a liability, electric autos were becoming increasingly popular with pioneer drivers. The Electric Cab and Carriage Service was launched in New York in 1897 by two Philadelphia engineers, Henry Morris and Pedro Salom, and backed by the Electric Storage Battery Company; in 1899, against a background of encouraging sales, it renamed itself the Electric Vehicle Company (EVC). Yet the lead-acid batteries that the EVC vehicles carried were disproportionately heavy, weighing around 1,600 pounds each, and the cars’ tiny engines could barely cope with the added weight. Moreover, the batteries tended to leak corrosive fluid, while charging facilities were few, at least outside Manhattan. In 1907, predictably, EVC folded. Electric cabs continued running in New York City until 1912, but by 1914 few manufacturers or operators were continuing with electric cars. By 1919 just 1 per cent of all US commercial vehicles, and virtually no private cars, were electrically powered. The search was on to find a lightweight alternative to the heavy lead-acid battery, but it was a quest that would take almost seventy years to reach its goal.
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  1 Today her epic journey is celebrated every two years in Germany in the Bertha Benz Memorial Route, a rally of vintage cars.




  1 Daimler's former boss, Dr Nikolaus Otto, had developed the first true four-stroke petrol engine in 1876, but forbade Daimler to use it, and the two had soon parted company.




  1 De Dion's embryonic media empire included Le Nain Jaune (‘The Yellow Gnome’), which the unrepentant marquis admitted ‘served no particular purpose’.




  1 De Dion stopped making cars in 1932 and in 1955 what remained of the company was bought by a motorcycle manufacturer, while in 1965 the failing Panhard company was absorbed by Citroën.




  2 The race was so disfigured by the deaths of drivers and spectators that it became the last such competition until 1927.




  1 Of Kahn's six hundred factories worldwide, 521 were built for Stalin.




  1 For example, Durant paid $7 million for the Heany Lamp Company in order to acquire a patent for an incandescent light which turned out to be fraudulent.




  1 Legend has it that Olds intended to establish his new factory in Newark, New Jersey, but that he met a mining engineer on the platform of Detroit station who offered to bankroll his operation at a nearby location.




  2 Chapin went on to found the Hudson Motor Car Company in 1908. In 1954 Hudson merged with Nash-Kelvinator to become the American Motor Corporation (AMC), a firm that Roy's son, Roy Chapin junior, later led. Chapin senior, however, was to earn notoriety as President Herbert Hoover's last Secretary of Commerce in 1932–3.




  1 It is currently known as the Boji Tower.




  2 In 1954 Nash merged with Hudson to form AMC.




  1 He was also, however, notoriously mean with money and never paid for anything he could get for free.




  2
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  Snakes and Ladders:


  Europe between the Wars




  In the turbulent years after the First World War, some famous European car-making names from before 1914 disappeared entirely, while newer manufacturers built worldwide reputations. It was a time of boom and bust; some manufacturers died impoverished and disappointed, while others became immensely rich. And those firms that had survived the tough years immediately following the war often prospered in the later 1920s, only to fall victim to the catastrophic depression that gripped the globe in the years following the Wall Street Crash of October 1929. Most of those that did survive tended to follow the example of Ford and Rolls-Royce, building a reputation for reliability and longevity, and aiming their products squarely at either the popular or the luxury end of the market.




  One of the principal British casualties of the Great Depression was Frederick Lanchester. In 1931 what was left of his firm was merged into Coventry's Daimler. Three years later, and almost sightless, Lanchester was diagnosed with Parkinson's disease. He was only able to continue living in his Birmingham home through charitable donations, which helped him to pay his mortgage. In 1946 he died, blind, impoverished, and largely ignored by the motor industry.




  Some car makers actually managed to profit from the rising tide of company failures. Surveying the collapse of so many famous prewar concerns, from the mid-1920s the Rootes brothers sought to build an automotive empire by buying up failing companies at rock-bottom prices. Billy and Reggie Rootes were not engineers but car dealers. Billy, the natural salesman of the family, started his working life as a fifteen-year-old apprentice at Singer's Coventry factory. At the end of the First World War he persuaded his bookish brother Reginald to leave his post at the Admiralty and help expand the family's Maidstone-based dealership network into car manufacture. In later years Billy often joked that ‘I am the engine and Reginald is the steering and brakes of the business’ … ‘I think up the ideas, and then Reggie tells me whether they will work.’ It was a combination that initially seemed to work well. In 1926 the brothers put a marker down on their ambitions by establishing an impressive new central London showroom on the site of the old Devonshire House, opposite the Ritz Hotel on Piccadilly. The two then proceeded to use this prestigious headquarters as a base for an ambitious campaign of acquisition, which was funded not from their own limited resources but by the mighty purse of Prudential Assurance, which the rapacious Rootes brothers had persuaded to back them. In 1928–9 Rootes bought Hillman, Humber and Commer, renowned brands which were struggling in the tough post-war trading environment. Not everything went to plan, however. In 1931, at the height of the Great Depression, Billy Rootes unveiled the new Hillman Wizard at a grandiose launch for a thousand people, held in the cavernous Royal Albert Hall. The guests consumed 278 bottles of champagne and 199 bottles of hock, and a message of congratulation from the Prince of Wales was read out. The upwardly mobile Billy Rootes had already insinuated himself into Edward, Prince of Wales's notoriously raffish set; he often shot with the prince and was a frequent companion of his former mistress, Freda Dudley Ward, after the prince dropped her for the American heiress Wallis Simpson. The ever-persistent Billy had ensured that the prince had bought a series of Rootes cars. However, no amount of royal patronage or premium champagne could disguise the fact that the Wizard was the wrong car at the wrong time. Billy, though, was always quick learn from his mistakes: the Hillman Minx small family car of 1932 was cheaper and more conventional than the doomed Wizard, and proved an enduring success.




  As the Depression eased in the mid-1930s, the Rootes brothers recommenced their spending spree. They harvested the venerable coach-builder Thrupp and Maberly, a firm that could trace its lineage back to 1790: Karrier commercial vehicles, British Light Steel Pressings of Acton, Talbot, and the prestigious Sunbeam company, then best known for its racing cars. Unfortunately, once the Rootes brothers had acquired new car makers, they did not really know how to market them. They contented themselves with badge-engineering, creating a range of similar-looking, down-market marques based on Rootes’ run-of-the-mill Hillman platforms. The brothers were, it seemed, keener on new markets than on revolutionizing the car industry.1




  Wolverhampton-based Sunbeam was a good example. Sunbeam had, in 1920, absorbed the famous French firms of Darracq and Talbot to form STD Motors (one historic marque that seems unlikely to be revived). During the 1920s, Sunbeam cars won numerous Grands Prix and established four land speed records. STD's luxury products, however, did not fare well during the Great Depression of the early 1930s and the firm was bought cheaply by Rootes after going into receivership in 1935. Thereafter, Rootes initially used the name only for mediocre cars based on Hillman chassis. Even the flowing, streamlined 1948 Sunbeam-Talbot 90 was little more than a Hillman under its stylish skin.




  One British car maker that seemed ripe for takeover after the war but which by the late 1920s had completely turned its performance around – thus evading the tentacles of the Rootes octopus – was Austin. Sir Herbert Austin was as different from Reggie Rootes as could be imagined: an austere, conservative, puritanical man, who disliked outward show or display and who, crucially, never wanted to think too far ahead. While he was happy to open showrooms across England, Austin, in dramatic contrast to the Rootes brothers, shunned advertising and publicity and refused to exhibit his cars at any of the new motor shows which were beginning to proliferate across Europe. Thus, though Austin did well out of the First World War, making shells, guns, aircraft and armoured cars for the Ministry of Munitions, his lack of forward planning meant that, when peace came in November 1918, Longbridge had all the wrong machine tools to restart car production. As a result, Austin was unable to compete with the deluge of American-made imports (mostly Model T Fords) which flooded into the country after 1919, and had to rely on his high-priced, medium-sized Austin Twenty for sales growth. At the end of 1921 the Longbridge factory was mortgaged and the Austin Motor Company went into receivership.




  Thankfully, one of Herbert Austin's talents was his uncanny ability to attract funding. Having impressed the banks with his no-nonsense approach to business, Austin ensured that Longbridge was reborn. Sir Herbert himself appeared belatedly to have learned the lessons of the Model T, and now sought make a low-price utility car along the lines of Ford's Model T rather than relying on inappropriate mid-size models like the Austin Twenty. The result was the tiny Austin Seven of 1922, Britain's first ‘baby car’ and one of the twentieth century's most important automotive breakthroughs.
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