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“WHAT WILL HE GROW TO?”









With a fanfare of trumpets, the Electrical Age has arrived. At least, the electrical advertisements say so. Great central generating stations have been built and equipped with expensive machinery; steel pylons have been erected all over the country to carry electrical energy to houses, factories and farms. Only one thing is lacking. There are not enough people who are willing to buy the electricity that is produced; and those who do buy it do not buy enough. This difficulty was not anticipated by the electricians. Yet if they are to justify the millions of money spent on the Electricity Grid they must induce more and more people to buy the electricity they make.1








Those were the days. The quote is from a pamphlet published in 1934 with the intriguing title The Lure of the Grid, in which the author, Eileen Murphy, warns women not to be seduced by propaganda encouraging them to fill their homes with electric gadgets. ‘It must not be thought that I am a rabid opponent of electricity,’ she assured her readers. ‘On the contrary, I recognise that there are ways in which electricity is a vital part of modern life – for instance, in the supply of power to workshops and factories and for decorative “Neon” lighting. On the other hand, I dislike any attempt to stampede the housewife by extravagant promises into buying electricity for household purposes in which it has not been proved to be either economical, healthy or efficient.’


Now that Britain is thoroughly electrified, every quarterly bill arrives with advice on how to reduce our use of it. At some point in the history of the electrification of Britain the exhortation to use more of the stuff which so infuriated Mrs Murphy was turned on its head and we were instead asked to switch off and save wherever possible. This is symptomatic of the fact that there is something contrary in the nature of electricity which makes its history very difficult to grasp, and is perhaps the reason it barely gets a mention in most accounts of the creation of modern Britain. It is simply taken for granted, and the era, not so very long ago, when lighting a room with a flick of a switch was regarded as a great luxury is more or less forgotten. Indeed, the little filament light bulb, which first made this instant illumination possible in the early 1880s, is now to be banned because it is too power-hungry. Yet it was that invention on which the early electricity industry was founded.


Children of Light puts into its historical context the lively contemporary debate about how much electricity we should be using and how it should be generated. For at least a century after the foundation of the industry in the 1880s the problem was to keep the price down so that a larger number of people could to afford to buy it. Even in the 1950s gas lighting was not uncommon in Britain: my own primary school in north London still had gas lamps and an open coal fire in the Coronation year of 1953. Many rural parts of Britain were poorly served then, and the failure to bring electric power to the farm was regarded as something of a scandal. The reason for the delay was simple: the cost of connecting a lone building a long way from the nearest source of power could never be covered by the sale of electricity to the owner. In the poorer districts of towns the cost of connection to a power supply was too much for many people and hardly worth the expense for landlords.


The building of large power stations and linking them with a grid of high-voltage cables carried on steel towers lowered the price of electricity dramatically from the 1930s onwards. By the 1960s not many places in Britain were without electric power, and the electrification of the home began in earnest as the suburban luxuries of the thirties – vacuum cleaners, washing machines and even refrigerators – appeared in nearly all households. The manufacture of these ‘labour-saving’ devices and modern conveniences was often American, for the United States had stolen a march on Britain from the earliest days of the electricity industry.


Though there is still some debate about why the electric revolution came relatively late to Britain, lack of scientific and technical expertise can be discounted. After all, it was Humphry Davy who was one of the first to demonstrate how to get light from an electric charge, and his protégé Michael Faraday who devised the first electric generator. The French and Americans gained a small lead in the 1870s, but some of the earliest experiments with electric lighting were made in Britain and there were engineers anxious to exploit the new technology as well as people prepared to invest in it.


The leading innovators of the day fought bitter battles about the best way to employ electric power. However, whereas scientific dispute had the effect of resolving problems and taking the technology forward, social and political forces arose which set up a fierce resistance to the spread of electricity. Who should have the right to generate it and to sell it? Was it safe? Could it ever compete with gas for lighting? In Britain these questions, hotly debated in the newspapers and in Parliament, stifled the industry. The United States and Germany, just beginning their industrial take-off in the 1870s, embraced the new technology more eagerly. They led the way in the mass production of electric motors and machinery, leaving Britain to import them on a grand scale until the outbreak of war in 1914.


An electric power supply has to be generated using some other form of energy. A tiny generator such as the prototype invented by Faraday, in which a copper disc was spun between the two poles of a magnet, can be hand-cranked. Larger generators can be powered by watermills and windmills, and they were from the earliest days of electric power. But really large generators that could supply current over a wide region needed very powerful sources of energy to set them going. A rush of water many thousand times more powerful than a watermill produces hydro-electric power, a means of generation widely employed very early on in mountainous regions of Europe and America.


In Britain hydro-electric power was initially confined to Scotland. There was only one obvious source of power to drive Britain’s first large-scale electricity generators, and that was a steam engine burning coal as its fuel. In the late nineteenth century coal mining was a huge industry employing about one million men, who produced enough ‘black gold’ to fill the nation’s hearths, keep industry running, and supply the gasworks, with plenty left over for export. There was no problem finding fuel for electric power, but from the earliest days of the industry the generators caused environmental problems.


As electricity became more and more available to the mass of the population, and its use in industry and transport grew rapidly, the claim was made that it was ‘clean’. It was true that electric lighting was much cleaner than gas. Electric trams and trains did not belch soot like steam railways. A factory which ran all its machinery and its heating on electric power was much cleaner than the old-fashioned model that pumped smoke and steam from its chimneys. In fact, once wired up to electric power you could imagine that this wonderful new source of light and power had solved all the environmental problems of the nineteenth century.


The fallacy was soon revealed. Large power stations pumped sulphurous smoke into the atmosphere and a cheap and efficient supply of electricity required the creation of a national ‘grid’, a web of wires connecting power stations over the whole country and carrying current into rural areas. When the building of this began in the late 1920s there was an outcry. Across the cherished landscape of the Lake District and the genteel southern Downs would march huge pylons, holding high-voltage cables on crooked steel arms. Was electricity, it was asked, that necessary? Could the cables not go underground? Throughout rural Britain battles were fought and won, chiefly, by the electricity lobby. In towns, huge power stations supplying the grid were denounced as polluting eyesores: the building of Battersea Power Station in 1933–7 caused a storm of protest from the inhabitants of Chelsea. Electricity might be ‘clean’ in the home and the factory, but it was ugly and polluting in the wider environment.


These problems, which beset the electrification of Britain when it was being established, have never gone away. In fact, they have become more severe, for our dependence on electricity is now more or less absolute, while our ability to generate it has become ever more problematic. The danger of Britain’s former total dependence on coal for its electricity supply was first brought home in the severe winter of 1947. Coal stocks at the power stations had been far too low when an arctic front brought six weeks of blizzards and sub-zero temperatures throughout most of Britain. Mines were cut off, trains were snowed in, the collier fleet from the north-east was frozen in harbour. With no coal for the power stations, the lights went out and factories closed down.


Yet how would Britain generate its electricity in the post-war years? For a time the answer was ‘nuclear’. But, as always, there were political considerations. If nobody had coal fires any more and no companies bought coal for their own steam engines and then the power stations went nuclear, what would happen to the miners? The same question arose when any alternative to coal – natural gas or oil – was suggested. Power stations worked just as effectively (though not necessarily as economically) whatever their fuel. In Scotland there was the possibility of hydro-electric power on a significant scale, but the scarring of the landscape beloved of the aristocracy for salmon fishing and shooting led to some fierce battles.


In 1956 the Clean Air Act was passed. Coal fires in the cities were outlawed and disappeared over the next decade. The last of the smogs that were such a feature of London winters descended in 1962–3. Urban households and factories were rapidly electrified, their chimneys no longer smoking in winter. To have gas lighting in the 1930s was not unusual, but to have it in the 1960s was archaic, even quaint. Town gas, manufactured from the coking of coal, was phased out and the great articulated holders mostly disappeared, the last few saved by preservation orders. Gas was piped in from the North Sea – ‘natural gas’ – still favoured for cookers and domestic water heaters and a cheap fuel for power stations.


It has been evident for many years that substituting gas for coal or oil for gas is not going to provide a solution to the generation of electricity far into the future. Yet every alternative scheme has its price: tidal power can only be harnessed by damaging the ecology of estuaries, wind power ‘damages’ the landscape, nuclear power carries dangers and so on. At every turn the key problem is not technology: that, it seems, is always there, ready with an answer. What gets in the way is politics, in the sense that social and economic considerations always divide opinion and can lead to a rejection of technologically feasible solutions.


Britain’s electricity industry was run from the outset in the late nineteenth century as a mix of private enterprise and public ownership and control. Many local authorities were the proud providers of electricity for their ratepayers, and Parliament controlled the development of the industry with tight legal reins. In the period between the world wars, when electricity was made much more widely available, the development of the industry was overseen by a government-appointed Electricity Board. But it was not nationalized nor ever fully privatized. In 1948, the Labour government finally brought it lock, stock and barrel into public ownership, taking away from local government one of its cherished responsibilities. Then, between 1990 and 1996, the industry was entirely privatized for the first time in its history. At the same time the technology had developed so that Britain could exchange electric power across the Channel: the first cable allowing for this was laid in 1961. As an industry spokesman put it: ‘We might now boil an egg in London with electricity generated in the Alps.’2


In fact, we have no idea where the electricity that we switch on in our homes and offices has been generated, except in the general sense that it has come from a power station connected to a grid which is connected to our homes. And we know that without that power we are in serious trouble. Electricity has insinuated itself into our lives in a surreptitious manner, adding this, and then that, little gadget in the home and taking over the powering of a large part of our transport system as well as commerce and industry. The promises and problems that electricity has presented us with since the first of the arc lights lit up town squares and public buildings have not really changed; only the scale of the issues is today vastly different from that of the late nineteenth century.


Were they alive today, the founders of the industry – Crompton, Swan, Ferranti, Siemens – would be astonished to discover that electricity generation is now implicated as a major cause of the over-heating of the planet. They believed they were ridding the world of the pungent pollution in which they were brought up, the air thick with coal smoke, their homes lit with candles, naked gas flames and oil, their roads covered in the dung of the horses that hauled the wagons, buses and trams of the cities. Electricity did bring in the cleaner, faster, brighter, more efficient world the pioneers envisaged, but at a cost that has yet to be assessed. It all began as a novelty and one which few thought would have much impact on the nineteenth-century world. In the twenty-first century, however, our total dependence on electricity is a major and very urgent political issue.
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CHAPTER ONE


UNDER THE ARC LIGHTS
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Jablochkoff Candles on the Victoria Embankment, December 1878









It is somewhat remarkable that the first great triumph of the electric light should have been gained in the field of sport. On Tuesday last a football match was played at Sheffield by electric light ... At each corner of the ground set apart for play was a lofty structure – something like a huge inverted coal-scuttle, covered with a tarpaulin. There were also at each end of the field two small engines for generating the light, which was so dazzling as almost to blind the spectators when looking at it direct.








This report of the world’s first football match played under floodlights appeared in the Sporting Gazette of 19 October 1878. The illuminated match was not by any means ‘the first great triumph of electric light’, but it did attract a great deal of interest and press comment at the time and inspired the Gazette reporter to wax lyrical about the life-enhancing possibilities of this new and intensely bright illumination.






To the rich this will seem merely an opportunity of gratifying a fresh freak – a novelty, the zest of which will vanish like that of all other novelties. But to the hard-working professional man and to the ‘toil-worn artisan’ the thing will be more than a novelty – it will materially enlarge their sphere of recreation. Each will be able to enjoy the sport he delights in – racing, athletics, cricket, football – to the full, long after the sun has set. There will be no period to his recreation as there now is. He can come home from his work, enjoy his dinner comfortably, and then sally out, long after the shades of night have fallen, to the scene of his sport.








The football game was staged by an enterprising local businessman, John Tasker, not to advertise soccer, but to show what could be done with these brand new ‘arc lights’.1 He had installed a little generating station at his works in Sheffield so that he could replace gas lamps with electric arc lights and he considered the experiment a success. An enthusiast for new technology – he created Sheffield’s first telephone exchange – Tasker believed that the football match might convince other factory owners to convert to arc lighting and that he could then supply them with the necessary equipment. He was not yet, however, a manufacturer of electrical equipment and had to hire what he needed for the match.


In 1878 Sheffield’s Bramall Lane sports ground was, as a local reporter put it, a ‘black wilderness’ at night. All the events, both cricket and football, were played in daylight and there was no need for gas lighting in the ground. Like all industrial towns then, Sheffield had street gas lighting, but none of this penetrated Bramall Lane, which therefore provided Tasker with the ideal setting for his bold demonstration of the power of the arc light. He would need just four of these to turn the dark of an October night into daylight. The football match itself was staged especially for the occasion, with two brothers appointed as opposing captains who chose their teams from some of the better-known players of the day. It was played on a Monday, with a kick-off scheduled for 7.30 p.m. A very large crowd was expected and the police drafted in an extra seventy-five men in case of trouble.2


Behind each goal Tasker had placed a portable steam engine. Each engine was harnessed to two dynamos, which, when spun into action, created the power for the arc lights set on towers thirty feet high at the corner of the pitch. There was considerable difficulty getting the lamps to line up so that the light they threw covered the whole pitch, but after some rehearsals it was thought to be satisfactory. Reports on the game differ a little, some saying it was a triumph, others that on occasion the players became dazzled and confused. One intriguing observation was that women arrived with umbrellas which they opened to keep the bright light off their faces. Women in Paris had done the same when caught in the beam of the arc lights in the Avenue de l’Opéra. There was certainly no need for umbrellas otherwise at Bramall Lane, for it was a fine night and, in fact, moonlit. It was generally agreed that Tasker’s lights put the moon in the shade. However, as far as floodlit football and Tasker’s bid to go into the electric lighting business were concerned, this was a false dawn. Tasker did not pursue his interest in the arc light, and there was no floodlighting at the ground again until 1953.


In 1878 arc lighting was still quite novel, but there were a handful of manufacturers who could have lit Bramall Lane: Brush, Crompton, Jablochkoff were three of them. Tasker chose the generators and lamps made by the Anglo-German firm of Siemens, by then a well-established manufacturer of telegraph cables, with a sizeable factory in south London. The brothers Werner and William Siemens were from a large family born to farmers in Germany. Both proved to be brilliant engineers, with Werner, the elder brother, taking the initiative. In 1843, William was sent to England to sell a patent for a method of electroplating metals. One of his favourite stories was that he was so ignorant of the language he mistook an undertaker’s parlour for the patent office. In time, William settled in England, remaining in touch with Werner and working on new projects as the company’s London agent. He took British citizenship in 1859 and in the same year married Anne Gordon, the daughter of Joseph Gordon, Professor of Electrical Engineering at the University of Glasgow. Not long before his death in 1884 he was knighted.


An interest in arc lighting came late in the career of William Siemens, for it was not until the 1870s that the technological problem of turning experimental lights into commercially available models was solved. How that came about can be told briefly, though it involved many years of determination and ingenuity, as the properties of electric current and its effects were discovered largely by trial and error.


To begin with there was the battery made by the Italian Alessandro Volta, which was the first really useful device for artificially creating a continuous electric current. The instructions for making his ‘Voltalic Pile’, an electrochemical cell on which modern batteries are based, were described in 1800 by the inventor himself in the Philosophical Transactions of the Royal Society. Humphry Davy experimented with this new gadget and demonstrated that a spark was produced if electricity from a large bank of batteries was passed over a small gap between two pieces of carbon. The miniature lightning flash was the ‘arc’ of the carbon-arc lamp.


Though Davy had demonstrated the arc light as early as 1808 the difficulties involved in making it practical took half a century to resolve. Carbon rods which burned slowly had to be made relatively cheaply. Mechanisms had to be devised to keep the rods the right distance apart as they burned away. And they burned unevenly, the ‘positive’ carbon rod disappearing faster than its ‘negative’ counterpart. The batteries based on Volta’s design contained zinc and silver, and were therefore expensive, and yet they produced a feeble current unless many were used together. Nevertheless, a great variety of arc lights powered by batteries were made. Two Englishmen, W. E. Staite and William Petrie, tried to devise a serviceable battery-powered arc light between 1847 and 1851 and had some success. They lit up the portico of the National Gallery in 1848 and Staite toured the country giving demonstrations of his lamps. Though he failed to produce a commercial arc light, Staite’s lectures, cut short by his death in 1854, were an inspiration to later inventors.


Electricity in a variety of manifestations was commonplace by the mid-nineteenth century, with the telegraph rapidly extending across the country and the newspapers humming with advertisements for such novelties as electric corsets and all kinds of bogus electro-medicinal cures. None of these devices required much in the way of electric current and batteries were adequate for nearly all of them. But if electric lighting was to have a future a new source of power would be needed which could supply a strong current over long periods of time.


The breakthrough had come in the 1820s when Michael Faraday, assistant to Humphry Davy, was experimenting with the relationship between magnetism and electricity. Faraday as a boy had been apprenticed to a bookbinder, but his interest in science had led him to the lectures given by Davy at the Royal Institution in London’s Albemarle Street. Davy was impressed when Faraday sent him notes made at the lectures and took him on as a researcher. Battery power enabled those investigating the nature of electricity to conduct a number of experiments that illustrated its often surprising characteristics. For example, passing an electric current around an iron bar could turn it into a magnet. This suggested that reversing the process might create an electric current. Faraday spent a great deal of time on this proposition without success. He discovered, however, that if a magnet moved in relation to a coil of wire there was an effect. Crude devices were made which were hand-cranked. These were the first electrical generators, and Faraday demonstrated his prototype in 1831.


An infinite variety of generators was experimented with after this discovery. Although Faraday remained for most of his life a purely experimental scientist rather than a would-be inventor, when he was in his late sixties he was involved in one project to which his discovery had given rise. A very large, two-ton generator built by a Professor F. H. Holmes was used to power an arc light which was installed in the South Foreland lighthouse. Faraday oversaw the installation of the generator, driven by a steam engine, which first beamed light from the white cliffs of Dover in 1858.


The French began to install generator-driven arc lamps in their lighthouses in 1863 and were in the vanguard of developing new mechanisms for the lamps themselves. A Parisian inventor, Victor Serrin, devised an elaborate geared mechanism for holding the carbons in place as they burned away, and his design was used in a number of places in England. It seems that almost anyone who put their mind to the problem of how to improve equipment had a chance of success. Zenobe Theophile Gramme, a barely educated carpenter working in Paris, designed a generator that for a while was very widely used and had a real influence on the development of electricity in Britain. The son of a tax clerk, Gramme was born in Belgium in 1826 and began work as a joiner when he was still a boy. He later travelled in France, where, settling in the Paris suburb of Neuilly-sur-Seine when he married, he got work as a model maker for a French company manufacturing electric generators. Drawing on the work of others, Gramme in time produced a very efficient generator that was suited to powering arc lamps.


For a while the French were leaders in electric lighting. When the Prussians besieged Paris between September 1870 and January 1871, arc lights were stationed around the city’s fortifications to discourage nighttime assaults on the vulnerable parts of the defences.3 All but one of these arc lights was powered by batteries. The single most powerful lamp, which could illuminate a large part of north-west Paris, was powered by a generator installed on the hill of Montmartre.4 When the siege was over, peacetime Paris became known as the City of Light when arc lamps were switched on along some of the grand boulevards, notably Avenue de l’Opéra. Gramme generators were popular when harnessed to the ingenious arc lights invented by the Russian Paul Jablochkoff. In 1875 Jablochkoff had resigned his post as director of telegraphs between Moscow and Kursk and set off for America, with the intention of visiting the International Exhibition being staged in Philadelphia. But he did not get further than Paris, where he met a Frenchman, Louis Bréguet, inventor of electric clocks. Jablochkoff developed what became known as his electric ‘candle’, working in Bréguet’s laboratory. Marketed by the Société Générale d’Électricité, Jablochkoff candles were for a time the state of the art in electric lighting.


By 1878, when the floodlit football match at Bramall Lane was staged, there had been a great many demonstrations of the arc light. Most of them, however, had been in Paris and it was a lament of British engineers that London and the other big cities were being left behind. One enterprising local authority in London, the Chelsea Vestry, despatched an engineer to Paris to report on the electric lighting there with a view to experimenting with it as an alternative to the existing gas lamps. By the time of his visit early in 1878, the Jablochkoff candles which lit up the Avenue de l’Opéra had been modified so that when one set of carbons burned out another set came on, giving a continuous light. With other models, the changing of the carbons in arc lamps could be costly and irksome. G. H. Stayton, Chelsea’s engineer, was impressed:






... the light is vastly superior to gas, and is not injurious; there is an absence of the noxious smells both in the production and combustion; the heat in a room, so often unbearable in the case of gas, is scarcely felt; the most delicate colours are preserved; the air is not consumed as in the case of gas; there is no chance whatever of explosion, and, although the light is so powerful in the streets no accidents to horses have occurred.5








Despite this glowing account, Stayton thought it was too early to go electric in Chelsea. The lighting of the Avenue de l’Opéra was very expensive, with one Gramme generator to sixteen lamps. In fact, the Jablochkoff candles were switched off at midnight and 400 gas lamps brought on until dawn. Gas, despite its evident disadvantages, was cheap in Britain, as it was manufactured from the country’s abundant supply of coal. Arc lighting, therefore, needed to find a niche in a lighting market dominated by gas. One of these was the lighting of industrial works, which were kept in operation well after dark and required a brightness that was difficult to achieve with gas. It was just such a project that brought into the infant electric lighting industry one of its most colourful and enterprising characters, the lavishly named Rookes Evelyn Bell Crompton.


Crompton was born in 1845 into a wealthy family which had a large estate in Yorkshire. At the age of six he was taken to the Great Exhibition in Hyde Park, where the Machinery Hall fascinated him. He began his education in a small private school where a fellow pupil was Charles Dodgson, who under the nom-de-plume of Lewis Carroll became famous as the author of Alice in Wonderland. Yet even that hugely popular Victorian children’s fantasy hardly compared with Crompton’s real-life adventures as a boy.


When he was ten years old, the 2nd West Yorkshire Light Infantry Militia was despatched to Gibraltar to relieve troops fighting Russia in the Crimea, a war which had broken out in the autumn of 1853. His father was an officer in the Militia and volunteered to lead the troops to the Mediterranean stronghold. As he was likely to be away for some time, he took his wife, daughter and younger son with him.


From Gibraltar young Crompton explored southern Spain with his father, riding for miles through wild country where they were shot at by bandits, surviving the attacks to visit Seville and Granada. Back on the Rock of Gibraltar he found that the naval ship HMS Dragon, which was commanded by Captain Houston Stewart, a cousin of his mother, was in port en route to the Crimea. In his Reminiscences he says he is not sure why his parents put him aboard the Dragon, but he was soon heading towards the battlefront, enrolled as a cadet in the Royal Navy. When he arrived in the Crimea he was given leave to visit an older brother in the trenches at Sevastopol. Here, in the last days of the war, he came under fire, an experience which entitled him to the Crimea Medal and the Sevastopol clasp. He was not yet twelve years old.


In 1856 Crompton went back to school, but he did not have much of an education: two years were spent preparing for Harrow, where he stayed for just two years. By the time he left Harrow in 1860 at the age of fifteen he had started to build a steam-powered road vehicle on his father’s estate in Yorkshire and showed a great interest in engineering. He did not go to university but stayed around the family estate, working sometimes with his older brother. The family were not sure what he should do, and he was sent to Paris for six months, where he mingled in the most elevated company and learned some French, which turned out to be very useful when he first became interested in electric lighting. Finally a decision was made: he would go into the army. He took the necessary examination and at the age of nineteen joined the 3rd Battalion of the Rifle Brigade as an ensign. For four years he served in India, where he finished building his steam engine after it had been shipped out with all his tools. In time he managed to replace many of the Indian bullock carts with steam road engines he designed himself.


When he retired from the army in 1876, Crompton found work as an engineer, going into partnership with Dennis & Company of Chelmsford, Essex, a firm making horticultural equipment. He became a travelling salesman for the firm, always on the lookout for more work as he toured the country. It was his next move which got him into the lighting business. Relatives with an ironworks at Ilkeston in Derbyshire took Crompton on to supervise a new method of casting pipes, which involved a very large initial investment. They wanted to keep their Stanton Works going continuously with three shifts of workmen. Crompton recalled in his Reminiscences the trouble they had with night-work: ‘We tried portable lamps and various methods of gas lighting, but all were a failure. I had recently read of the developments of the electric arc light in France by M. Gramme, who was using a new form of electrical generator, or as it then began to be called, a dynamo-machine.’


Crompton got some Gramme generators and Serrin arc lamps sent over from France and lit the Stanton works electrically. It was a huge success, attracting a great deal of interest. With a partner from the Chelmsford works, a Mr Fawkes, who also spoke French, he formed a company importing and selling Gramme equipment. With one set he lit part of the newly opened London department store William Whiteleys in Westbourne Grove, near his home in Porchester Gardens. He would take guests to see the lights in the hope of getting more business. In his Reminiscences Crompton recalled that although he was a novice when it came to this new form of lighting, when he went to Paris with a party from the Institution of Mechanical Engineers in September 1878 he found himself ‘regarded as a leading authority on electric lighting’.


Before the year was out he had formed his own electric lighting firm, Crompton & Company, and was intent on making improvements to the generators and lamps he had been importing. He took over part of the Chelmsford works of Dennis & Company and handed over the day-to-day running to a Swedish engineer, Andreas Lundberg, who had settled in England in 1862. Lundberg had begun his career as a mathematical instrument maker in Stockholm, before travelling across Europe working as a mechanic and engineer, for some while with the Russian Navy. He joined the Siemens brothers when they were laying the first Atlantic telegraph cables. When Crompton hired him, Lundberg was running his own business and took the job on the understanding that it would last only as long as it made a profit. Under Lundberg’s management the firm proved successful, selling two different kinds of lighting equipment. In one a steam road vehicle hauled the generators and then powered them when they were set up for lighting; in another the steam engine and generators were mounted on to horse-drawn carts.


In his Reminiscences Crompton wrote: ‘With this first portable set of electric light arc generating plant and several others of the same pattern we carried on a regular advertising campaign, principally in the Home Counties, besides hiring out sets to contractors for public works, so they could carry on their work at night.’ He and his engineering assistants ‘became scientific travelling showmen’ as they adventured across the country. In July 1879 he took his portable equipment to Henley Royal Regatta and lit the fashionable gathering at night. It was a success, he recalled, but attracted the unwanted attention of some young blades who thought it would be a fine prank to plunge everyone in darkness by cutting the cables. They reckoned without the valour of the Crimean veteran and his engineering crew, which included Peter Willans, who made his steam engines. In the ensuing battle Crompton recalled: ‘Spanners were freely used, and it was rumoured that certain members of the Jesus boat were not able to row on the following day.’


It was in 1878 that British lighting engineers found they were in competition with some potentially powerful rivals in America. The patents of Charles F. Brush of Cleveland, Ohio, were being touted in Britain and plans were afoot to set up the Anglo-American Brush Electric Light Corporation, which was finally incorporated in 1879. Brush was a chemist who went into business with a friend who ran a company supplying equipment for the electric telegraph. Working alone, he first designed a very efficient dynamo and then made improvements to the arc lamps then available, paying special attention to the quality of the carbon rods used. He lit the centre of Cleveland in 1879 and supplied a commercial company in San Franciso with arc lighting equipment in the same year, an undertaking which resulted in what some say was the first central power station in the world. Brush was able to sell his equipment and licences to produce it all over America in the brief heyday of arc lighting, and he became a wealthy man. He built himself a mansion in 1889, in the grounds of which he built a giant windmill, which turned the dynamos that supplied him with electricity, some of it stored in batteries in the basement of the mansion. For a while the name Brush was almost synonymous with electric lighting in Britain, as many companies were formed to promote his technology. However, he was to be quickly overshadowed by an American rival.


On 8 October 1878 the London Times reproduced from the 16 September edition of the New York Sun an interview with the lionized inventor Thomas Alva Edison. Earlier that year Edison had astonished the world with his ‘phonograph’, which could record and play back speech and music. He had chanced upon the discovery while trying to make a kind of answer-machine for the telephone, which was then still a novelty. The phonograph was entirely mechanical and a commercial failure but it gave Edison the title ‘The Wizard of Menlo Park’, after his rustic research station in New Jersey.


In an interview with Edison the New York Sun reported: ‘Mr Edison says that he has discovered how to make electricity a cheap and practicable substitute for illuminating gas. Many scientific men have worked assiduously in that direction, but with little success. A powerful electric light was the result of these experiments, but the problem of its division into many small lights was a puzzler. Gramme, Siemens, Brush, Wallace and others have produced at most ten lights from a single machine, but a single one of them [arc lights] was found to be impracticable for lighting aught save large foundaries [sic], mills and workshops. It has been reserved for Mr Edison to solve the difficult problem. This he says he has done within a few days.’6


Edison was a latecomer to electric lighting, taking an interest only in September 1878 when he visited a firm making generators and arc lights. His vision of an electrically lit world was instant, and in a mood of great excitement he returned to Menlo Park and began to put together a team of researchers and engineers to work on the problem. One of these was the young physicist and mathematician Francis Upton, who had graduated from Princeton and had studied in Berlin. Edison, on his own admission, was hopeless at mathematics and had no science training at all. His expertise was in thinking up things to invent and putting together a team, and the funds, to carry it all through. Upton was set to work checking out all existing patents on electric lighting, while Edison excited the newspapers with his rather exaggerated claims for his discoveries.


He told the New York Sun: ‘When the brilliancy and cheapness of the lights are made known to the public – which will be in a few weeks, or just as soon as I thoroughly protect the process – illumination by carburetted hydrogen gas will be discarded. With 15 or 20 of these dynamo-electric machines... I can light the entire lower part of New York City using a 500 horse power engine.’ Edison then outlined all the technicalities of meters and cables. He would use existing gas lamps in the street for his public lighting, and gas fittings in the home for electricity. ‘Again, the same wire that brings the light to you will also bring power and heat. With the power you can run an elevator, a sewing machine, or any other mechanical contrivance that requires a motor, and by means of the heat you may cook your food.’7


When in 1879 Edison applied for a British patent for his lighting system, it became clear that he did not have in mind the arc lights which were being switched on in many parts of the country. What he was working frantically to make practical was a new kind of light entirely, in which a wire of high resistance material heated by a strong electric current would glow inside a glass container. This had been the Holy Grail of inventors for many years, but they had nearly all been confounded by the practical difficulties that Edison was boasting he had solved more or less instantly.


He and others were not far off, but in the meantime the limitations of the arc light were becoming clear.


Arc lighting had been a great success in railway stations and in large buildings and open spaces. Crompton had lit St Enoch’s station in Glasgow, and in London the Metropolitan Board of Works, responsible for the building of the new sewers and the Embankment, had lined the Thameside pavements and some bridges with Jablochkoff candles, supplied and operated by the French Société Générale d’Électricité. A round of applause had greeted the switching on of arc lights provided by Siemens in the British Museum Library reading room in 1878. Until then it had had to close when darkness fell – which was quite often during the day in foggy weather – because it was too damaging to the books to have gas light.8


It was beyond dispute that the electric arc light was not as polluting as the gas lamp, which still then, in 1878, burned with a naked flame. But its brightness was a real problem. In a letter to The Times of 30 October 1878, C. Meymott Tidy, Professor of Chemical and Forensic Medicine at the London Hospital and Medical Officer of Health for Islington, wrote: ‘“Gas v. Electric Light” is a cause just now being tried before a public tribunal. The questions of vested interests, value of gas shares, and the like, fortunately do not concern me. Allow me, therefore, as an independent witness, to say a few words in the cause under discussion.’ After a discourse on the advantages of gas, chiefly because its brightness could be easily adjusted, the doctor recounted his own experience with the arc light, which was not encouraging:






I have made a point of remaining in the neighbourhood of the electric light for at least three hours in order to observe its effects upon me... before long my eyes became entirely blinded to all rays except the blue; and, as a result, everybody and everything appeared of a ghastly blue tint. For hours after I returned home, the blue rays haunted me; but what was worse still, I suffered from what I am rarely a sufferer from – an intense headache, especially seated about the region of the eyes. As a medical man, I am convinced that whatever may be the advantage of the electric light as an illuminant for large outdoor spaces, it can never be used as a room illuminant, or even as a general street illuminant with advantage, save to the medical profession generally and to ophthalmic surgeons in particular.










Nonetheless, there were arc lights fitted out in some grand homes. William Armstrong, the hydraulic engineer and arms manufacturer, had one in the picture gallery of Cragside, his wild country seat in Northumberland, the current provided by a hydro-electric generator. And Lord Salisbury upset his family by having arc lights indoors at Hatfield House, though he was soon told to get rid of them. His Jablochkoff candles on one occasion set fire to the curtains in the dining room and were not appreciated by the ladies. His daughter recalled in a family memoir: ‘For a brief period family and guests were compelled to eat their dinners under the vibrating glare of one of these lamps in the centre of the dining hall ceiling.’9





By 1879 there was such a hubbub of interest in electric lighting and so many conflicting views that a House of Commons Select Committee was appointed to investigate, chaired by the distinguished chemist Lyon Playfair.10 The brief was simply to inquire into the issue of whether any new laws were needed to determine how electric lighting schemes might go ahead. A great deal of evidence was collected, including a report on how a scheme had been received at Billingsgate Fish Market. This was a project of the Société Générale d’Électricité, whose representative explained to the committee that the salesman in Billingsgate missed the warmth from the gas and did not like the glare of electric light on the fish, partly because it might put off lady customers. A report by the London correspondent of the Liverpool Mercury on the experiment offered a rounded judgement on the value of electric light at the time:






Though diamond merchants declare that they can sell diamonds by the electric light and convey the impression that they can also buy them; though compositors are said to like the new light; though when used at the Royal Institution it was found an admirable substitute for gas; yet the fishmongers declare that it will not suit them. It may do for Albemarle-Street, but not for Billingsgate. The trial was made among the fishmongers yesterday. When the light streamed over the dark and murky Thames, it was at once recognised as better than gas for outdoor work; but the fish salesmen declared that they did not know herring from mackerel under the new conditions. As the Billingsgate trade is mainly conducted in the dark, this declaration is somewhat disheartening to the people who wish to rid themselves of the gas companies and all their works.11










The fishmongers got their gas back, and the brief two-page conclusion of the Playfair Committee in 1879 was that it was too early to say who should run electric lighting schemes in future: local authorities or commercial companies. The technology was changing too rapidly. And, sure enough, within a couple of years everything everyone knew about electricity was out of date. Edison’s vision of thousands of twinkling little electric lamps lighting up New York and other great cities seemed as if it might soon become a reality.
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