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INTRODUCTION




  America was made by the railways. They united the country and then stimulated the economic development that enabled the country to become the world’s richest nation. The

  railroads also transformed American society, changing it from a primarily agrarian economy to an industrial powerhouse in the space of a few decades of the nineteenth century. Quite simply, without

  the railways the United States would not have become the United States.




  The extraordinary growth of the railways changed the very nature of America. From modest beginnings in the 1830s, the mileage grew to cover nearly 200,000 miles by the turn of the century, more

  than in any other country in the world. Yet, the epic tale of the growth of the railways and their influence on the development of the nation is now largely forgotten and ignored. By the middle of

  the twentieth century, as the automobile and the aeroplane continued their relentless march towards domination of the US domestic transport network, the historical importance of the railroads was

  being written out of the nation’s consciousness. Passenger railways were reduced to a loss-making rump. Mention the American railways to most people, and they will talk about them as a spent

  force. Yet railways still flourish in the United States, and are a vital part of the infrastructure. The tracks are still there but even when the huge freight trains run through town centres they

  somehow remain invisible to the American public. It is a surprising fact that America’s railroad network remains the world’s largest, and is the bedrock of the country’s freight

  transport system. There are, too, signs of a revival in passenger railways with money available from the federal government thanks to President Obama’s welcome, if flawed, stimulus package of

  2009 and a rise in passenger numbers on Amtrak services. America may have gradually disowned its railroad heritage – but now is the time to reclaim and reinstate it.




  This book attempts to do just that. While there are countless tomes on railway history, few have tried to tell the story of the railroads and their impact in one concise

  narrative. Obviously, that has meant taking a very selective approach and inevitably many facets of the rich story of the American railways have been left out. Inevitably, it has been impossible to

  be comprehensive and I have had to be selective on what aspects to cover in detail. I have, for example, chosen particular railways to look at in some depth as examples since there is no way that

  any book of a reasonable length could adequately cover the history of 250,000 miles of track which was America’s route mileage at the railways’ height. Obviously most of the prominent

  companies are mentioned in the book but there are numerous omissions for reasons of space or repetition.




  As with several of my other books, I have focused more on the nineteenth century than the twentieth. That is deliberate. It was in the nineteenth that the railways were being built and they

  reached their zenith soon after the turn of the century. The story of the twentieth is one largely of decline and waning influence, a time when railways were losing their importance and where

  opportunities to make best use of this historic legacy were missed. While this period is covered in less detail than the early times, I try to explain why what started out as a love affair between

  the American people and their railways has turned out so badly and why an industry that makes such a positive contribution to America’s economy today is largely ignored or even reviled.




  I have highlighted for particular attention the role of a few of the individuals who created or ran the railways, but again for reasons of space I have left out many other great characters who

  have contributed to the making of American railways during its near two centuries of existence. I make no apology, but hope the reader will understand how difficult this selection has been.




  The first chapter looks at how railways emerged and why they developed as opposed to other forms of technology. Each aspect of what constituted a railway had to be conceived, developed and

  refined: track beds, rails, carriages and locomotives. Railways brought together the most complex set of technologies developed since the dawn of civilization. And America was a pioneer, joining

  the railway age just after the first modern railway had been opened in the United Kingdom. America was a young country, ripe for the railway revolution, and within a few years of

  the first line opening there were already a thousand miles in short separate lines laid principally on the Eastern seaboard.




  Quite clearly, the railroad’s moment had arrived. It soon became obvious to its early promoters that – on grounds of efficiency and cheapness – locomotives rather than horses

  must be used to pull the carriages and railroad trucks. The first significant railway had been developed in Britain in 1830 and several European countries had quickly followed suit. The United

  States fast caught up and was soon leading the world in railway mileage. The railway age had arrived and nothing could stop it.




  The second chapter shows how America’s relationship with the railroads soon became a passionate affair. They grew symbiotically, rapidly spreading across the more economically advanced

  states. From harbouring doubts about the railways, suddenly everyone wanted to be connected to the railway. The burgeoning United States adopted railroad technology faster and with more enthusiasm

  than any other nation, embracing the new invention which seemed to reflect the pioneering spirit of the age. Up and down the East Coast, railway lines sprang up with amazing speed, stimulating

  economic growth that would change the way people lived and eventually make America the most powerful nation on earth. Of the twenty-six states that comprised the Union in 1840, only four –

  Arkansas, Missouri, Tennessee and Vermont – had not completed their first mile of track. The beginnings of what would become the major railroad companies were established during the 1840s

  with the opening of the New York Central & Hudson River and Pennsylvania lines. However, for the most part in the 1830s and 1840s the development of the railways was a local affair. People

  wanted to have easy access to the local town, or possibly to the other end of the state, rather than across the nation. These early railway companies were a true ragbag of outfits, ranging from,

  literally, one-horse companies carrying coal out of a mine, to longer lines stretching into the outback and carrying thousands of passengers a week.




  The third chapter shows how the railways took off as an industry in the years running up to the Civil War. The 1850s saw a massive increase in the pace of track development

  and the mileage more than tripled during the decade. This was a period of strong economic performance, both driven by the railroads and speeded up by their construction. Although most of the

  railroads were built by the private sector, little of this remarkable growth would have been possible without government support through various mechanisms, such as allowing companies to run

  lotteries, the granting of monopolistic rights, tax exemptions and land grants. It was the start of a difficult relationship between government and the railroads.




  The American railroads were bigger in every sense than those in Europe. They covered longer distances, used larger locomotives and hauled longer trains. The railways seemed to be tailor-made for

  the huge American land mass and for the indomitable spirit of its people. European countries were constrained by reactionary governments slow to recognize the social and economic benefits of the

  railways and by old-fashioned customs that those with vested interests worked hard to protect. Americans, however – free from the shackles of tradition and unencumbered by obstructive

  government – took to the new method of transportation with far more gusto and enthusiasm than their European peers.




  The Civil War, covered in Chapter 4, was the first true railway war and was particularly lengthy and bloody as a result. Key battles were fought around railroad junctions, railroad sabotage

  became a key tactic of the war, and troops were transported huge distances in a way that would have been impossible even a decade previously. The North, industrially stronger than its rival, was

  lent a key advantage by its superior railroads, which, crucially, were far better managed during the war than those of the South. The Unionists quickly realized that the operation of the railroads

  could not be left to chance and placed them under military control early in the conflict. By contrast, the Secessionists never established government rule over their railroads, with the result that

  they operated far less efficiently.




  The war would also witness remarkable examples of derring-do on the railroads: the Andrews Raid (or Great Locomotive Chase) in April 1862 – in which Union volunteers commandeered a

  locomotive on the Western & Atlantic line, deep in Confederate territory, and created mayhem as they drove it north – has entered American folklore but somewhat

  obscured the true story of the railroads in this conflict.




  The fifth chapter tells the story of the construction of the first Transcontinental railway in the United States. The idea of a coast-to-coast line had first been mooted as early as 1820 but it

  was not until the 1850s that the idea was seriously considered; its start was delayed by the Civil War, although ironically it was the absence of the Southern politicians which allowed the

  legislation to be passed by Congress. It was by far the most ambitious railway project of this period in the world – to be surpassed only by the Transsiberian, the subject of my next book

  – but its exact purpose was somewhat unclear. To reach the Pacific Ocean, 3,000 miles away, was an obvious ambition for the federal government in Washington seeking to unify the new nation,

  but it was never going to be a commercial proposition. Therefore financial and land grants were made available to the two companies building the line.




  Thanks to lobbying by a remarkable young dreamer, Theodore Judah, who gained the political backing of Abraham Lincoln, Congress passed the Act to build the line in 1862. The law also allowed for

  massive subsidies in the form of both cash and land grants to the two companies building the line, the Union Pacific and Central Pacific.




  Like much of the story of the US railroads, the building of the Transcontinental encompassed both the best and worst aspects of pioneering American culture. On the one hand, there was the

  extraordinary achievement of building nearly 2,000 miles of line through two mountain ranges and a long stretch of desert, making it by far the longest railway in the world up to that point; on the

  other, the shameless corruption which allowed the directors of both companies to make extraordinary riches through the simple expedient of contracting the work through dummy construction companies.

  The Crédit Mobilier of America, established in 1864 by Dr Thomas Durant, was at the centre of the scandal that broke in 1872, when it was revealed that a number of Congressmen had received

  cash bribes or shares in the company. There was, too, the excess of competitive zeal which saw, at one point, the ridiculous phenomenon of the two railroad companies grading parallel lines in order

  to maximize the land grants paid by the government. Nevertheless, the celebration to mark the completion of the Transcontinental railroad at Promontory Point, Utah Territory, in

  1869 must be seen as one of the turning-points of US history.




  In Chapters 6 and 7, the amazing exponential growth of the railways during the rest of the nineteenth century is explored against the backdrop of their growing unpopularity. No community of any

  size in the US could afford to be out of range of a locomotive’s whistle, and, by the end of the century, with a network encompassing more than 200,000 miles, very few were. The

  Transcontinental had prompted growth in the West and the railroad was beginning to knit the nation together. The 1880s saw the biggest increase in rail mileage of any period of US history: 71,000

  miles of track were built during this decade, most of it in the states west of the Mississippi. The construction boom was greatly stimulated by the federal government’s continuing programme

  of offering land grants to the railroad companies constructing these lines. The grants were controversial as they benefited a relatively small number of companies but they undoubtedly played a

  critical role in bringing the eastern and western parts of the United States together. Without them the widespread settlement of the West by newly arrived immigrants might not have been

  possible.




  For passengers, technical improvements were making their journeys better. Significant improvements to the quality of the tracks allowed faster speeds, while better locomotive technology enabled

  the railroads to carry heavier loads at a cheaper rate. Introduction of better brakes, steel rails and improved couplers enhanced the performance of an industry that had been widely criticized for

  delays and accidents. The needs of passengers were catered to by such innovations as dining and sleeping cars promoted by the inventor and industrialist George Pullman. In addition, the railroads

  began to standardize equipment and operating procedures, further reducing costs and making it easier for trains to run on the lines of other companies.




  During this period of rapid growth, the very nature of the rail system changed in fundamental and highly visible ways: for instance, towns with two or more stations often built one consolidated

  ‘union’ station, and separate lines that had hitherto been separate were linked up for the first time. In November 1883, time was standardized into four zones to help

  the railways keep to schedule. A truly national rail network was taking shape.




  Despite these many positive developments for the railroads, services remained basic on many lines, adding to the unpopularity of the railroads with some members of the public. The post-bellum

  period was also the age of ‘bare knuckles’, as the major companies began to slug it out for increased market share. Powerful and unscrupulous railroad magnates – men like

  Cornelius Vanderbilt, Daniel Drew and the banker Jay Gould – became a feature of the industrial landscape of America’s ‘Gilded Age’ and they exacerbated the railroads’

  unpopularity, as did their response to the increasing labour unrest. The resentment engendered by several railway strikes would be a significant factor in the birth of labour unions in the US. The

  farmers became an especially strong force opposed to the monopoly of the railroads, and even though many of their accusations were unfair, they were a potent and influential opposition. Over the

  course of barely a generation the railways became, first, disliked, and then widely resented. It was partly a natural cycle. At first the railways had been the plucky innovator, the new kid on the

  block bringing prosperity and opening new horizons, then they became the established but respected business and eventually they turned into the rapacious monopolist, reviled by almost everyone.




  Chapter 8, taking a breather from the chronological narrative, looks at how, despite the increasing hostility towards them, the railroads had changed America. Few aspects of American life

  remained unaffected. Most of the changes brought about by the railway were beneficial: economic growth, creation of jobs, more efficient markets, opportunities to travel, easier distribution of

  goods and so on. There were numerous others ways in which trains and stations stimulated local economic activity. The trains brought in mail-order goods from department stores in the city, fresh

  produce for the local shops, mail, packages and newspapers. Even the station clock was a useful public amenity, providing what was probably the best local estimate of the time. The station, or

  depot, however modest, would become a key part of the town’s amenities, the start or end of most people’s visits or of journeys by local inhabitants to far distant lands. The

  relationship between the town and the station would be symbiotic, and as with much of this story it is difficult to disentangle the causation.




  There were, though, negatives too. Because the poor could not afford to travel, it could be argued that the railways exacerbated the differences between have and have-nots. The big towns

  prospered thanks to these crowds who boosted their economies as they shopped, ate in restaurants and stayed in hotels. The consequent rapid and unplanned growth of the cities, stimulated by the

  railways, was not necessarily a welcome change. Railways, as with all transport improvements, benefit the areas where people want to go, and while there may have been the occasional rural

  excursion, for the most part it was the cities which profited from the ability of people to travel more easily. Central business districts sprung up near railway stations and, in order to maintain

  as much density as possible, the notion of the office block, and later the skyscraper, was born. These buildings full of white-collar staff were the new factories of the age, housing hundreds, if

  not thousands, of office workers in the way that manufacturing industry had done earlier.




  The ninth chapter looks at the effect of the restrictive legislation, born of the increasing mistrust of the railways, which was to do them great harm in the twentieth century when their

  stranglehold over the transportation industry was lost. By the early years of the new century, the railroads had consolidated into seven major groupings (although many other smaller companies

  remained independent), a process that both increased their efficiency and allowed them to invest more in improvements. New lines were no longer the priority since virtually every community was now

  connected to the network, but there was a need for massive investment in the system. While many improvements were made in the pre-First World War period, the strictness of the control by the new

  regulator, the Interstate Commerce Commission, reduced the railroads’ profits and therefore their ability to invest. The key question was whether the railroads would actually have used any

  extra profits to good effect, or would they have simply paid out more money to their shareholders?




  Consequently, the railroads entered the First World War in a relatively poor state. The neglected railways were now called upon to provide for unprecedented levels of demand

  and were found wanting. They were short of every type of capital asset, from new rails to functioning locomotives, and the lack of co-ordination between them meant services were inefficient and

  slow. As a result, the government was forced to take over control of the railways during the war, an unprecedented and largely unwelcome situation, which also posed the dilemma of what to do with

  them when the fighting ceased.




  Chapter 10 covers the interwar years when, to arrest the decline in passenger numbers, the railroads invested heavily in new equipment and, after prevaricating, began to move over to the new

  technology of diesel that offered cheaper and faster services. This was the period when the rail companies provided the most exciting trains that ever ran on the American rail network, although

  sadly only for a relatively brief period as competition from roads and later aviation killed off these services. This time, in 1941, the railways entered the war better equipped and ready to

  co-operate with each other in order to ensure there was no repeat of government takeover.




  And, finally, the final two chapters show how the performance of the railways in the Second World War was a last heyday, preceding a remarkably rapid decline, first in passengers, and then in

  freight which actually could have resulted in the closure of much of the network. In the event, the railways were rescued by the government and by changes in legislation. The freight railways are

  now flourishing and passenger rail growing, amid much discussion about increased investment and, in particular, high-speed rail. Towns and cities across the country see rail as a way of reducing

  the burden on the roads and, despite opposition, many new schemes are being put forward. The railway, a nineteenth-century invention which struggled in the latter part of the twentieth, undoubtedly

  has a great future in the twenty-first.




  I have used the word ‘railway’ for the most part as the generic expression while the American equivalent ‘railroad’ has been used to refer to a company

  or companies. I dislike the expression ‘road’, shortened from railroad and used very widely in America, because of the confusion it might have caused among readers little versed in

  railway history, and therefore have rarely used it. I have, too, eschewed initials. The Baltimore & Ohio remains just that, rather than the B & O, because the

  proliferation of initials makes for difficult reading. This style, too, imposed on me a discipline not to use the names too often.




  There are a few passages which are based on my earlier book, Blood, Iron & Gold. This although covering the world’s railways, detailed the US story and therefore inevitably I

  have drawn upon some parts of the narrative but expanded it. Similarly, a few events described in Fire & Steam, my book on the history of Britain’s railways, have inevitably been

  repeated in the first chapter, which recounts the pre-history of the railways, and the chapter on the Civil War relies in part from the equivalent chapter in Engines of War.




  I have ignored the Canadian and Mexican railways, although they are in many ways part of the same interconnected system, not least through shared ownership. That is particularly true of the

  Transcontinentals – like the US, Canada built far too many too quickly, ending up with three to serve a tiny population – but I have left them out for reasons of simplicity and brevity.

  Recounting those stories is another book.




  I am sure there are mistakes, and errors in interpretation. They are, of course, all my own. I hope though that they do not detract from the thrust of the book, which is to show the railways in

  context and to explain how they helped to create the America of today, even though that has been largely forgotten. Please do point out any mistakes by emailing me via my website

  www.christianwolmar.co.uk. This has proved very useful in the past and any corrections will find their way into future editions.




  Special thanks are due to the hardy individuals who read the full draft and provided detailed corrections and suggestions: Clyde Williams, Gerald Rawling, John Fowler, Andrew Dow and John Sears.

  I cannot thank them enough. Some of the mistakes they uncovered required a level of attention to detail and knowledge that astonishes me. Many other people provided support, advice, corrections or

  information. In no particular order: Robert Lester Porter, Fritz Plous and the people on his email list, Diana Bailey Harris, Teresa Glynn (for office support), Xavier Bryce, Rupert Brennan Brown

  (only once), Andrew Adonis, Deborah Reddig, Craig Haberle and all at the Pennsylvania Railroad Museum, Kelly Ohler, Mike Forter (for fridge help), Nigel Harris, Pip Dunn and Tony Streeter.




  Because of a hard drive failure at just the wrong time, I may have omitted several people, to whom I am deeply apologetic. I would, too, like to thank Amtrak, which did

  provide me with free travel – though not sleeper accommodation – for my tour around the country in the autumn of 2010. I may be a bit hard on the company, but at least it is still there

  celebrating its fortieth anniversary, which many thought it would never reach.




  My agent, Andrew Lownie, steers me through the confusing world of publishing and the team at Atlantic Books are ever supportive. In particular, special thanks are due to my editor, Richard

  Milbank, who did so much to improve the book with amazingly detailed and thorough work, to Toby Mundy, who always believes in my ability to pull off these projects, and to Orlando Whitfield. And

  special thanks to my partner, Deborah Maby, who is always there for me.




  Dedicated to all my children and stepchildren – Molly, Pascoe, Misha, Harriet and Robyn – and in memory of Tony Telford (1942-2011), who sadly died in the summer of

  2011 and had helped me greatly with several of my earlier history books.
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  THE RAILWAYS WIN OUT1





  It was a particularly prescient remark. Indeed, so prescient that it has subsequently become the stuff of legend. The speaker was an old man, Charles Carroll, the last

  surviving signatory of the Declaration of Independence. The event was the ceremonial turning of the first sod of earth to begin work on the Baltimore & Ohio, America’s pioneering

  railroad. The date, inevitably, was Independence Day, 4 July 1828, just over half a century after the declaration that resulted in the creation of the new nation. The words were simple: ‘I

  consider what I have just now done to be among the most important acts of my life, second only to my signing the Declaration of Independence, if indeed, it be even second to that.’




  And so it proved. If the Declaration of Independence in 1776 marked the birth of a nation, the advent of the railroads enabled America to become the most prosperous nation on earth within a few

  decades of Carroll’s spadework, turning a pre-industrial society into an economic powerhouse. America and the railroads were to be a perfect fit, their joint growth intertwined so intimately

  that countless historians have been unable to determine whether it was the growth of the American economy that sparked the expansion of the railways or vice versa. The Baltimore & Ohio was not

  the first entity in America to call itself a railroad and, as we shall see, its reputation as the first modern railway in the United States rests on shaky ground, but there is no doubting the

  importance of its inauguration as a stimulus in creating America’s most important industry of the nineteenth century.




  Railways had, in fact, been a long time coming. The first American railways were the product of a disparate series of inventions stretching back centuries, but which were

  mostly spawned by the Industrial Revolution in Britain that began in the first half of the eighteenth century. The long gestation period of the railways can be explained by the fact that it only

  became possible to construct them once the various aspects of technology which prefigured their birth had been developed and subsequently improved through application. A railway was a far more

  sophisticated concept than any previous invention, requiring several elements to come together: the technology, both for the traction and the track, the finance to pay for it, the permission of the

  state to build it, the creation of an appropriate legal framework, and, of course, the labour for construction. Such a co-ordination of different agencies, technologies and resources had only ever

  been effected for military purposes, and required vision and ambition, as well as the co-operation of the various entities involved. It is hardly surprising, therefore, that the emergence of the

  railways was a stuttering process, conducted in fits and starts with numerous failures and dead ends along the way. Once they had been established, however, the railways would spread far faster

  than any of their pioneers could have imagined.




  The precursor to railways, normally called wagonways2 or tramways, which consisted of wagons pushed or hauled along tracks by animal or human power, was

  actually quite an old invention. There are some suggestions that the ancient Greeks used tracks built into the road to drag boats across the Isthmus of Corinth. Traces of heavy, flat-topped stone

  blocks placed along a Roman road, the Fosse Way, near Leicester in the English Midlands – possible evidence of an early form of wagonway – can be found in the local museum. It was not

  until the middle of the seventeenth century, however, that the increase in demand for coal prompted the invention of more sophisticated wagonways. The replacement of stone blocks with wooden tracks

  to support the wagons provided a better all-weather surface that could be used in conditions that turned conventional roads into mud. Soon there were extensive networks of these tracked wagonways,

  all with the same purpose, namely hauling heavy material, such as coal or slate out of the mines and, usually, to the nearest waterway. Wagonways also appeared in Germany and

  France but it was in Britain, the cradle of the Industrial Revolution, that their number grew fastest. While these early lines were crude and mostly quite short, several were substantial operations

  whose scale reflected the increased demand for coal. The Tanfield Way in County Durham, northeast England, opened in 1725 and soon built up to an astonishing traffic of 450,000 tons annually (or,

  as has been calculated, ‘one fully loaded wagon every 45 seconds on working days’3) and necessitated the construction of the Causey Arch, the

  world’s oldest stone railway bridge.




  As loads became heavier, the simple wooden timbers laid on earth were quickly worn away. To counter this problem, the wood was covered with a layer of iron to protect the rails, a practice which

  was first recorded as early as 1738. This innovation led to a rapid spread in wagonways. Until the introduction of iron-covered rails, the total extent of the network was limited to a few hundred

  miles, with the longest wagonway stretching about a dozen miles, but the greater durability of the new rails encouraged the building of thousands of miles of iron ways. By the middle of the

  eighteenth century some longer tracks had been built to connect different mines, although sometimes less co-operative mine owners would ban their neighbours and rivals from transporting coal across

  their land, thus blocking the easiest access to waterways.




  The next requirement was to stop the wagons slipping off the rails. Various ideas were tried, such as sinking the rails into the ground, as with some tramway lines today, and L-shaped rails to

  keep the wheels aligned, but the crucial idea of putting a flange all around the wheel began to be developed only in the late eighteenth century. There were two ways of ensuring the wheels stayed

  on the track. Either the edge of the rails could be turned up, making an L-shape to guide the wheel along the track, or the wheel could be fitted with a flange – a projecting rim – with

  similar results. The L-shaped rail was first tried out in 1776 at the Duke of Norfolk’s colliery in Yorkshire.




  Not for the first or last time, a technological development proved unpopular with those affected by its introduction. In this instance, it was the colliers, who, on finding that the new type of

  rail required the use of fewer horses and men to haul the coal, broke up the rails – called plates – and chased the terrified platelayer, one John Curr, into the

  forest, where he hid for three days. L-shaped rails, though, proved cumbersome and inefficient, and various inventors tried putting the guiding flange on the wheel instead of the track. The pioneer

  of this method seems4 to have been William Jessop, who used flanged wheels on a wagonway in Loughborough, in the English Midlands, in 1789, a design which,

  of course, became the norm on all railways. Jessop is also credited with another crucial improvement, the laying of transverse sleepers (or ties as they are known in America) on which to lay and

  fix the rails, greatly improving the stability of the track.




  There was fun to be had with these innovations, too. A century before Outram and Jessop, the idea of coaches running on tracks had appealed to King Louis XIV of France. The Sun King used to

  entertain his guests by giving them rides on the Roulette, a kind of roller-coaster built in the gardens of his château at Marly, near Versailles, in 1691. It was a carved and gilded

  carriage on wheels that thundered down a 250-metre wooden track into a valley, and, thanks to its momentum, up the other side – much to the amusement of the king’s bewigged guests.




  None of these early lines, whether for hauling coal or entertaining French aristocrats, which were operated by human or animal power supplemented at times by gravity, could truly be said to

  resemble a ‘railway’ in the modern sense of the word. A convenient definition for a true railway might be a track-borne transport system powered by mechanical means – though

  horses were used in some early systems – able to carry freight or passengers in both directions and intended for public use. This latter was a crucial step forward. Railways would not have

  had their transformative effect if their use had been confined to the owner’s personal needs or to a single purpose such as hauling minerals. The next logical stage in their development was

  to become common carriers – i.e. to provide the facility not just for the owner, but to make it available to all-comers. These new lines tended to be run by canal companies, using the

  railways as feeders for their own networks. In July 1803, however, the nine-mile-long Surrey Iron Railway – in what is now suburban south London – was completed and was the first public

  railway open to anyone prepared to pay the toll. Numerous similar enterprises followed, connecting mines and waterways within their localities, and allowing a wider range of

  potential customers, including mills and factories, to transport their goods along the tracks.




  With long-lasting track now available, the other requirement for a railway was the development of a power source other than the wretched animals that would never be suitable for anything beyond

  hauling relatively light loads for short distances. Steam power was the obvious answer, but, again, there were numerous technical and practical obstacles to overcome. The first engines driven by

  steam were probably devised by Thomas Newcomen, an ironmaster from Devon, early in the eighteenth century. His work was based on the pioneering efforts of a seventeenth-century French scientist,

  Denis Papin, who had recognized that a piston contained within a cylinder was a potential way of exploiting the power of steam. Newcomen, using a recently improved version of smelting iron,

  developed the idea into working engines that could be used to pump water from mines. His invention proved to be crucial in keeping the tin and copper ore industry viable in Cornwall, since all the

  mines had reached a depth where they were permanently flooded and existing water-power pumps were insufficient to drain them. By 1733, when his patents ran out, around sixty Newcomen engines had

  been produced.




  Working in the second half of the eighteenth century, the Scottish inventor and engineer James Watt made steam commercially viable by improving the efficiency of engines, and adapting them for a

  wide variety of purposes. Boulton & Watt, his partnership with the Birmingham manufacturer Matthew Boulton, became the most important builder of steam engines in the world, cornering the market

  by registering a patent which effectively gave them a monopoly on all steam engine development in the UK until the end of the eighteenth century. Steam power quickly became commonplace in the early

  nineteenth century, and it was Boulton & Watt who provided the engine for the world’s first ‘practical’ steamboat, the Charlotte Dundas, which made its short maiden

  voyage on a Glasgow canal in 1803. Various attempts to propel boats by steam power had been made in both Europe and America since the mid eighteenth century, but they had proved short-lived as a

  result of technical failure or other factors, notably fear of explosions. The most successful experiment had been the steamboat built by the US inventor John Fitch, which in 1788 operated a regular

  commercial service on the Delaware River between Philadelphia, Pennsylvania, and Burlington, New Jersey, carrying up to thirty passengers. Fitch’s steamboat travelled more

  than 2,000 miles during its short period of service, but competition from the roads meant that it was not a commercial success.




  Boulton & Watt’s much improved engines led to the construction of numerous steamboats which were to prove particularly useful in America with its vast distances and long stretches of

  navigable waterway. Steam power, therefore, was to be the catalyst for the early opening up of America – but on water rather than on rails. As George Rogers Taylor, author of the standard

  work on early transport systems in the US, suggests, right from its birth as a nation the United States was ‘peculiarly dependent upon river transportation’.5 River courses determined the location and size of settlements as, for a generation and more, waterways were the only way to reach much of the huge land mass eventually occupied

  by the United States.




  The rivers, however, were obstacles as well as pathways, and navigating up them was an arduous and perilous task. On the lower reaches of the bigger rivers like the Mississippi or the Hudson, it

  was possible for the seagoing sailing ships to tack upriver for a few miles, but elsewhere swift currents and shallow waters made even such limited progress impossible. Produce from inland was,

  therefore, floated down on crude rafts and flatboats which were too unwieldy to make the return journey and were broken up for lumber. According to Taylor, ‘transportation up the rivers

  proved extremely time consuming and costly’.6 Labour costs to operate the narrow keelboats that were able to travel upriver were so high that these

  boats carried only the most essential items. The further west, the greater the difficulty of river transport. Pittsburgh could be reached only by a journey of nearly 2,000 miles from New Orleans

  that took four months ‘and required a crew of strong men prepared to utilize every known method in overcoming the difficulties of upriver navigation’.7 Sometimes these tireless men rowed or towed, or even, occasionally, ‘bushwhacked’, pulling themselves along with whatever overhanging vegetation might be

  available.




  Steamships, therefore, transformed the scope of travel by river and the economies of the inland towns and villages. Once Watt’s engines had been refined by a series of

  inventors on both sides of the Atlantic, the feasibility of regular steamboat travel was demonstrated on northeastern waterways such as the Delaware and Hudson rivers in the first decade of the

  nineteenth century. The North River Steamboat, designed by the distinguished inventor and entrepreneur Robert Fulton, plied the New York to Albany stretch of the Hudson River from September

  1807, becoming the first commercially successful paddle-steamer. In the winter of 1811–12, another Fulton venture, a vessel optimistically named New Orleans, steamed down the Ohio and

  Mississippi rivers to New Orleans and thereby became the first steamship to navigate the western waters of the United States. Going back upriver, however, proved too tough and the New

  Orleans never made the return journey. It was not until 1815 that a steamship, the Enterprise, successfully made the journey in both directions, confirming the potential of steamboats to

  navigate long distances both up and down river. This epoch-making journey ushered in the heyday of the steamship. While New York City quickly became the centre of the steamboat industry, rivers and

  bays along the whole Eastern seaboard from Maine to Florida were soon filled with steamers. On the Great Lakes steamships took longer to displace the sailing boats that were well suited to local

  conditions and cheaper to operate, but they eventually did so. From their first appearance on the Great Lakes around 1816–17, steamships grew steadily in size and number.




  Further west, the advent of the steamship changed the whole economy of the region: ‘In the great valley of the Mississippi, steam-driven vessels proved the most important factor in the

  great industrial development of that region from 1815 to the eve of the civil war.’8 By 1820, sixty-nine steamships were navigating the western

  rivers and the total peaked at 727 in 1855, demonstrating why it took some time for the railroads to establish their complete domination of inland travel. The mileage of the river system, with the

  Mississippi as its spine, was impressive: ‘One of the great pioneers of western expansion, Senator Thomas Hart Benson (1782–1858) of Missouri – which in 1821 had been admitted as

  the first state wholly west of the Mississippi – reckoned that some 50,000 miles of water in the Mississippi river system were navigable by some kind of boat; in any case some 16,000 miles of

  steamboat routes are recorded.’9 It would take until the mid-1850s for the mileage of railroads to exceed even the latter figure.

  Indeed, at first, railroads and steamships complemented each other since many of the great rivers had not been forded and it was not until the completion of continuous rail routes through the

  construction of bridges that the decline of the waterways became inevitable.




  Ships, of course, were limited to where they could go by the course of the rivers and it was not really until the advent of the steamship that the notion of changing the features of the

  landscape to suit the mode of transportation, rather than the other way round, was born. The resulting canal boom came late to America. While in Europe the heyday of canal-building was already well

  under way by the turn of the century, following the opening of the Bridgewater Canal in northwest England in 1761, there were still fewer than 100 miles of canal in the United States half a century

  later and only two of these man-made waterways were more than a couple of miles long. There was no shortage of ambitious projects being put forward by entrepreneurs, but few canals were actually

  built. As with the turnpikes, the nascent road network, it was the difficulty of finding capital, together with the failure of early ventures, which underlay this lack of interest. America’s

  belated canal mania was triggered by the brave decision to build the Erie Canal, an astonishingly ambitious project, which stretched 363 miles across New York State between the lower Hudson River

  at Albany and Buffalo, on the shores of Lake Erie. First proposed in 1807, it was built remarkably quickly between 1817 and 1825, becoming, by far, the longest man-made waterway in the world.

  Despite the difficulties of operation – there was only one towpath, and every time two boats met, one had to drop its towline into the water to allow the other to pass – its economic

  impact was immediate. Even before the canal’s completion, traffic crowded on to the finished sections and there was soon talk of overcrowding and expansion.




  The wider economic impact of the canals demonstrated the same pattern that later would be seen in the railway boom. Transport costs to the interior were reduced dramatically, by as much as 95

  per cent according to some assessments, and trade between the East Coast and the Midwest expanded dramatically. The Erie Canal stimulated early westward migration and enabled farm produce from the

  interior to be transported east, beginning the process of uniting America. From Maine to Virginia, the success of the Erie set off a nationwide enthusiasm for canal-building

  with the expectation that similar ambitious projects would be equally profitable. Projects which had been put forward before the construction of the Erie were quickly dusted off and now found ready

  investors, though for the most part this was through bonds sold and guaranteed by state governments. Even when canals were built privately, they often relied on some form of financial support from

  the states. These canals were mostly designed to improve connections between the Atlantic ports and inland communities and waterways, and, in the West, to connect the Ohio–Mississippi river

  system with the Great Lakes. Despite the fact that many of the projects did not, ultimately, see the light of day, there were more than 3,300 miles of canal in the US by 1840.




  The canals, however, struggled. The biggest failure of the period was the 365-mile-long Pennsylvania Main Line between Philadelphia, Pennsylvania, and Columbus, Ohio, an attempt to marry railway

  and canal technology. It consisted of canals for most of its length except on the steep gradients through the mountains, where there were inclined planes on which a cable system hauled up canal

  boats over the brow and then eased them down on the other side. The inclined plane railway sections proved to be a bottleneck as they had less capacity than the rest of the system, and the scheme

  never became a true competitor to the far more successful Erie, not least because it had 174 locks, more than twice the number of its rival. Indeed, most of the canal projects never made money for

  their investors and the brief canal boom came to an end by the late 1830s because of two financial crises and a general lack of confidence in the idea. The failure of the canals stemmed from

  several internal factors: they were expensive to build, had severe capacity limitations (which meant that even at times of maximum usage many remained unprofitable), and were vulnerable to severe

  weather conditions (most crucially, they had to close in winter when they froze over, and were also susceptible to floods – which made towpaths unusable – and droughts). On top of all

  this, the canal companies were bedevilled by management failures, reflected in poor maintenance of the water in the canals and the encroachment of vegetation.




  However, they might have survived all these difficulties had it not been for the arrival of the railways which proved to be their undoing. While Taylor is keen to avoid the

  suggestion that the history of the canals was wholly lacking in success (‘the student of the canal era will do well not to dismiss the canals as obvious

  “failures,”’10 he advises), they had mostly been built after the emergence of the railways and consequently faced immediate

  competition. As Taylor concludes, the canal-building mania came too late to give them even a brief period of monopoly, as they had enjoyed in Europe: ‘It was the misfortune of most canals to

  become obsolescent even before they were opened for traffic. The advantages of the railroads were so great that even the strongest canals could not long retain a profitable share of the

  business.’ He suggests, rather regretfully, that such projects as the Main Line of Pennsylvania and the Chesapeake & Ohio Canal would be remembered today as great monuments of the age,

  had not the railways usurped their position as the most efficient mode of transportation. As with the railways, however, profits should not be the only criterion by which to judge the success of

  America’s now largely forgotten canal network. The hidden benefits that arise from the availability of improved and cheaper transportation – what economists call

  ‘externalities’ – far outstrip the purely monetary profits that can be earned through the payment of tolls or fares but these gains end up in the hands of third parties who do not

  contribute towards the cost of providing these expensive schemes.




  The success of steamships and the brief flourishing of canals invites the question as to why roads did not become a more successful mode of transport earlier, given that boats were obviously

  limited to water courses and the cost of digging lengthy canals was prohibitive. In the early nineteenth century, there were, indeed, numerous roads crisscrossing rural areas, but they were crude

  affairs that were little more than tracks. Taylor remarks that in 1815 the roads were ‘unbelievably poor by [modern] standards, they were hardly more than broad paths through the

  forest’.11 When it rained, they turned into a series of muddy ruts, and when too dry, they became a powdery dust bowl. For the most part, they

  consisted of mere cleared paths, but in swampy or marshy land logs were laid at right angles to the direction of the road to form what were known as ‘corduroy roads’. Given the

  impossibility of travelling far on these terrible roads, villages were generally built close to waterways.




  The condition of the roads was a result of the way they were managed. Their upkeep was the responsibility of the local ‘community’, which, as in Britain, was supposed to provide

  labour to build and maintain them. In reality, it was a haphazard process; local farmers were press-ganged into providing their labour for a few days, normally in winter. This arrangement was fine

  for the farmers, as they had little else to do during that season, but it was hardly conducive to effective road improvement since winter was the worst time of the year to prepare a stable surface.

  The farmers were understandably unenthusiastic about working on roads other than those that led to the nearest village, market or waterway. Nor did they have the requisite skills for making and

  maintaining a decent road surface. Despite these limitations, some local roads were joined together to form through routes. By 1816 there was a highway of sorts running north–south between

  Maine and Georgia, but it had few tentacles stretching westwards.




  More significant was the development, beginning in the 1790s, of a series of turnpikes – roads on which tolls were payable. Turnpikes were typically built by private companies given

  permission in the form of charters by local state governments. The private toll road movement had been boosted by the success of a number of early turnpikes, notably the Lancaster Turnpike,

  connecting Philadelphia and Lancaster, Pennsylvania, which was completed in 1794. Its profitability stimulated several imitators with the result that by 1815 eastern Pennsylvania, New York, New

  Jersey and southern New England were blessed with good roads between their main commercial centres, several of which were well constructed with a solid stone foundation topped with a gravel

  dressing.




  As more states joined the Union, and settlers sought to move west, the logic would have been to create a network of these roads. However, this would have required federal funding, which was

  regarded with great suspicion in Washington and in many states. Furthermore, the idea of encouraging centralized national projects was seen as contrary to the Constitution, but Taylor sees a more

  prosaic reason behind the reluctance to spend money on these schemes: ‘The real obstacle which defeated a national system of internal improvements is to be found in the

  bitter state and sectional jealousies which were wracking the new nation.’12 In particular, the more developed New England states felt that federal

  support for road schemes would undermine their hard-earned competitive advantage and would encourage western migration to their detriment. In the South, too, there was widespread opposition to the

  construction of roads and a lack of capital to build them.




  The turnpike boom of the first quarter of the nineteenth century was largely funded by private local investors, which greatly limited both their extent and their quality. States did, on

  occasion, provide additional financial support, and they were ready to grant charters to all manner of road-building schemes, many of which never saw the light of day or only survived a few years.

  The most ambitious scheme was the National Road, one of the rare roads to be supported by funding from the federal government. Construction of the road began at Cumberland, Maryland, in 1811 and it

  reached Wheeling, West Virginia,13 on the Ohio River – which would also be the intended destination of the Baltimore & Ohio Railroad – by

  1818. It was extended to Columbus, Ohio, in 1833 and finally to Vandalia, Illinois,14 by the middle of the century, but by then the railroad was emerging

  as the preferred mode of transport for most people and freight carriers.




  For the most part, however, turnpikes were, like the canals, a failure: ‘Though a boon to travelers, turnpikes generally did not cheapen and stimulate land transportation sufficiently to

  provide satisfactory earnings from tolls.’15 Many turnpike companies were not even able to collect sufficient tolls to provide for the maintenance

  and operation of the road, let alone make a contribution to capital for the investors who had put up the money: ‘Even in New England, where they were relatively most successful, only five or

  six out of 230 turnpikes paid barely satisfactory returns to investors.’16 They were not helped by ‘shunpikes’, detours around

  tollbooths built by mischievous locals, or long-distance travellers’ habit of waiting until nightfall, when toll collectors went off duty, to use the road. A scarcity of honest tollbooth

  operators was another obstacle to profitability and some companies simply sold the right to run the tollbooth for a fixed sum, knowing they could never collect the true income. The turnpikes could

  not, crucially, tap into the most significant market, the long-distance transport of agricultural goods such as wheat, corn or pork, because the tolls were simply too high in

  relation to the value of the produce. As the railway historian Albro Martin sums it up, ‘Road haulage could only be had at rates per ton that exceeded by several times the market value of

  such commodities at eastern points.’17 Consequently many roads deteriorated for want of money to maintain them. As early as 1819 turnpikes were

  being abandoned by owners unable to make a profit while paying for the operating costs. It was not, therefore, the competition of canals and railroads which did for the turnpikes, but their own

  shortcomings: ‘Many turnpike companies had failed even before this [railway and canal] competition appeared and those which lasted after about 1830 [the advent of the railroads] had for the

  most part already demonstrated their financial unprofitability.’18




  Moreover, railroads would have the advantage of a technology that ultimately proved to be their most effective weapon. While steam engines were quickly adapted to operate on rails, they could

  not function on roads because they were too heavy and appropriate steering mechanisms had not yet been devised. A road carriage had to be light enough to spare the road surface while having to

  carry all the paraphernalia of its own heavy and hot machinery in addition to the payload of passengers or freight, all crammed into a single vehicle and perhaps, at most, one trailer. As a study

  into the rival technologies of the period put it, steam road carriages ‘were lacking in a number of technical respects’19 despite all the

  efforts to develop them. There were a few hardy inventors in Europe who tried to develop ‘road carriages’, but as it became clear, by around 1840, that railways would become dominant,

  they gave up for a generation or so, leaving the field open to the iron road.




  Thus at the start of the railway age, in 1830, neither turnpikes nor canals had proved sufficiently profitable to maintain a sustained boom in their construction and continued operation.

  Railways, therefore, held all the trump cards in relation to their rivals, but they still needed the technology of steam locomotives to ensure their success. The engines in steamships may have been

  precursors of those used in locomotives, but they were different in several respects: most notably they could be far bigger since they did not have to drag their weight along on

  land, and they could be less efficient since ships had the capacity to carry vast quantities of fuel. Nevertheless, thanks to the steamships, by the time serious thought was being given to

  railways, the key requirements for locomotive technology were in place. However, it was one thing to fit a large steam engine into a ship where space was not at a premium, and quite another getting

  it down to a size small enough to move itself under its own power.




  To progress from the production of steam power to the development of a railroad required two significant steps. First, the engine had to be put on wheels to make it mobile and then the wheels

  had to be placed on rails. As we have seen, this second step was essential because of both the primitive nature of the roads and the absence of any steering mechanism. Provided sufficiently

  sophisticated and small engines could be developed, the railways offered a neat solution to both these limitations.




  The first attempt to create a self-propelled locomotive had taken place as early as 1769 in Paris, when Nicolas Cugnot’s fardier20

  – which rather fancifully is mentioned in some motor car histories as the world’s first automobile – took to the streets but was declared a danger to the public when it hit a wall

  and overturned. Various other similar patents were taken out, even one by Watt, and several devices intended to run on roads were built in the late eighteenth century. None, however, met with any

  success, owing to their technical limitations or to the inability of the poorly built roads to support their weight.




  The answer was to use rails to support the locomotives. It was a Cornishman, Richard Trevithick, who first thought of the idea and therefore has the best claim to the much-disputed accolade of

  ‘father of the steam locomotive’. At the turn of the century, Trevithick had tried to run an engine on a road, but the lack of a steering mechanism inevitably resulted in a crash. In

  1803, however, a locomotive placed by Trevithick on a track consisting of L-shaped rails laid on stone block sleepers at Pen-y-Darren ironworks in Wales, managed to haul wagons weighing nine tons

  at a speed of five miles an hour. The feat was undoubtedly a world first, but the locomotive proved too heavy for the rails and was soon converted into a stationary engine hauling wagons by means

  of cables. Five years later, Trevithick demonstrated a steam locomotive playfully named Catch Me Who Can on a small circular track in a field close to what is now

  London’s Euston Station, but once again the rails proved to be insufficiently robust for the engine that ran on them. The locomotive attracted little public interest and would be his last

  such effort, as he emigrated to South America to develop stationary steam machines that were used in mines to haul up wagons, and died back in Britain in 1833, a forgotten figure.

  Trevithick’s efforts, however, had not been in vain. Others soon followed in his footsteps on both sides of the Atlantic. The early development of the railway, though, took place in the

  northeast of England, the Silicon Valley of its time. The main spur to its development was to harness steam power to improve the exploitation of mines. In 1812 the mining engineer John Blenkinsop

  designed an engine, the Salamanca, the first steam locomotive to run on a commercial basis, whose cogs meshed with a toothed rail, the rack and pinion system which later became a feature of

  mountain railways, for the Middleton colliery in Yorkshire, the first steam locomotive to run on a commercial basis.




  George Stephenson, a gruff, self-educated genius from the northeast, picked up on the idea and became the most famous of these early pioneers, pushing the concept of steam locomotives far

  further than any of his predecessors, thanks to his talent of being able to develop and improve on other people’s ideas. In 1812 Stephenson was appointed as the ‘enginewright’ at

  Killingworth colliery, just north of Newcastle upon Tyne. Within a couple of years he had produced the Blücher, named after a Prussian general who helped the British defeat Napoleon at

  Waterloo, which could pull 30 tons up a slight gradient at 5 miles per hour. It was just the beginning. If Trevithick was the father of the steam locomotive, Stephenson was its midwife, building a

  series of engines for collieries in England’s northeast. Each new invention proved better than the last. In November 1822, on the eight-mile line connecting Hetton colliery, near Sunderland,

  with the River Wear, Stephenson’s ‘iron horses’, as they came to be known, began to regularly haul seventeen wagons weighing a total of 64 tons, more than double the performance

  of the Blücher. Nevertheless, all these engines were still primitive beasts that frequently broke down, lost steam through every join and battered the tracks, which could barely

  withstand their weight.




  It was Stephenson who was chosen to lay out the Stockton & Darlington Railway. While it is best characterized as the last of the wagonways, rather than the first modern

  railway, the Stockton & Darlington represented a significant advance on its predecessors. Opened in September 1825, it was the first common carrier railway to use locomotive power, as well as

  horses, and was designed for use by both passengers and freight. Nevertheless, it still lacked several of the necessary requirements to call itself a fully fledged railway. Initially just twelve

  miles long, it was designed, like all the early wagonways, to transport minerals – in this case coal – from mines to a waterway. Although Stephenson built locomotives to run on the

  Stockton & Darlington, in its early years it was largely operated by horses pulling the wagons and the converted stagecoaches that were used for the few passengers who ventured on to the line.

  The railway was crude in other respects, too: at its opening only one steam locomotive, Stephenson’s Locomotion, was available. The track was single throughout, with limited passing

  points, which meant the engineers or horsemen sometimes argued over who should have the right of way when their trains met on the line, reputedly on occasion coming to blows. The Stockton &

  Darlington struggled financially in its early years, but eventually became highly profitable once steam locomotives became universally used. Despite its limitations, however, it demonstrated what

  proved to be the spur to the construction of so many railways across the world: it brought down the price of the goods it carried, most notably coal.




  Stephenson kept on producing improved locomotives for the Stockton & Darlington, but soon turned his attention to the Liverpool & Manchester which, when it opened in September 1830, was

  the world’s first fully fledged railway. Thirty-seven miles long, linking two major towns21 with a double-track railway, and open to all-comers for

  the carriage of both freight and passengers, this was a genuine precursor to all the world’s future iron roads. George Stephenson again had overall charge of both the construction of the

  track and the production of the locomotives, aided by his son Robert, who built far more reliable engines than those on the Stockton & Darlington. Several improvements, notably the multi-tube

  boiler, were incorporated into the prototype ‘premium engine’, which was given the name that is famous throughout the world, the Rocket.22 In 1829, the promoters of the Liverpool & Manchester Railway organized a competition, the Rainhill Trials, to find the best locomotive and it was easily won by the

  Rocket. Thanks to the Rocket and the quality of the route designed by George Stephenson, the Liverpool & Manchester was a triumph which was to usher in the railway age. Both

  commercially and technically successful, it soon spawned imitators not just across Britain but throughout the world.




  Indeed, even the ramshackle Stockton & Darlington had attracted attention across the Atlantic and promoters were beginning to come forward. America was at the time a couple of decades behind

  Britain in terms of industrial development, but was fast catching up, a process that would be greatly accelerated by its rapid adoption of the iron road. America might have been lagging behind

  Britain in technology, but not in initiative and ideas. As in Britain, there had been proposals for railways long before they were technically possible. In 1815, there had been calls by a railway

  pioneer, John Stevens, for a double-track railway to connect the Great Lakes with the Atlantic, an idea which at the time must have seemed to many as far-fetched as sending a rocket to the moon.

  But Stevens was not alone in proposing such ambitious schemes. That same year a charter was actually granted to the New Jersey Railroad Company, the first railroad charter in the US, for a long

  line linking the Delaware River near Trenton with the Raritan River in New Jersey, but no investors came forward to back the plan. Railroads continued to be promoted in various parts of the East

  Coast during the early 1820s but there was both a lack of capital to undertake such investment and widespread doubts that the technology was sufficiently developed to see these schemes

  realized.




  While the more ambitious ideas for railroads foundered, a few short lines serving mines or wharves did get built in the 1820s, using either standing engines or horse power. The most

  sophisticated was the Granite Railroad in Quincy, Massachusetts, completed in 1826 and thought to be the first commercial railroad in America, since it was used by more than one company. Trains of

  three wagons, hauled by horses, took stone from a quarry to a dock at Boston harbour three miles away on wooden rails protected by a layer of iron. It was an innovative railway

  which included rudimentary points (called switches in the US) and an inclined section where the track was carved into the granite. By the end of the decade, two much longer tramways had been built

  at anthracite mines in northeastern Pennsylvania: a nine-mile line at Mauch Chunk23 and a sixteen-mile one at Carbondale, using contrasting traction

  methods. At Mauch Chunk, cars were hauled up a gradual incline by horses and mules, which then were given a ride in the empty wagons back to the bottom of the hill. Initially there was a similar

  arrangement at Carbondale on the line built by the Delaware & Hudson Canal Company. However, the engineer of the line, Horatio Allen, had grander ideas. He had been to England to attend the

  Rainhill Trials and was so impressed that he arranged to import a British-built engine, the Stourbridge Lion, named after the town in the Midlands in which it was built. It had to be

  stripped down for the voyage and rebuilt, but its arrival in America aroused much fanfare as it was the first locomotive to be operated in the country. Since he did not want anyone else to risk

  their life, Allen, the future president of the Erie Railroad, himself drove the Lion on its maiden journey, a six-mile run which included crossing a thirty-foot-high trestle bridge, in

  August 1829. The timbers of the track, which had been built for the far lighter coal wagons, creaked threateningly beneath the seven-ton Lion and the experiment proved to be a failure. The

  Lion never roared again: it was left in a shed and subsequently ignominiously broken up for parts. But it had shown the way, as Allen later recalled: ‘At the end of two or three miles,

  I reversed the valves and returned without accident to the place of starting, having thus made the first railroad trip by locomotive in the Western Hemisphere.’24




  These early lines, though, were little other than more sophisticated versions of the wagonways whose history stretched back into the mists of time. The burgeoning cities of the Eastern seaboard

  needed something rather more sophisticated to boost trade and it was competition between them which spurred Baltimore into sponsoring the pioneering Baltimore & Ohio Railroad.




  The initiative to build the Baltimore & Ohio was very much a stab in the dark. Its origins lay in the formation of the inelegantly named Pennsylvania Society for the

  Promotion of Internal Improvements, which sent one William Strickland across the Atlantic to learn about Britain’s burgeoning railways. Strickland’s subsequent glowing report about the

  Stockton & Darlington, presented to the Society in 1826, suggested that railways, rather than canals, were the answer to the need for better transport links. Two other far-sighted Baltimore

  citizens, Philip E. Thomas and George Brown, also visited the Stockton & Darlington and other railway projects in Britain in 1826. Back in Baltimore, they set about raising money. They

  organized a meeting of local merchants, an echo of a similar gathering that had been the genesis of Britain’s first major railway, the Liverpool & Manchester, to galvanize support for a

  380-mile double-track line linking Baltimore in Maryland with the Ohio River at Wheeling, West Virginia.




  It was one thing to have such a grand idea, but quite another to see it to fruition in the face of the many financial and technical obstacles. However, a key factor in persuading the local

  merchants of the need for a railway was the fear that Baltimore would be left behind by the other three major northeast seaports, New York, Philadelphia and Washington, as the main conduit between

  the interior of the US and the Old World. All four cities were jostling for primacy and realized that communications with the interior were key to their development. Given that the other three

  cities chose canals or, in the case of Philadelphia, the ill-fated mixed canal and railroad Main Line, Baltimore’s decision to opt for a railway was a far-sighted one.




  This fierce inter-city rivalry was the key stimulus to the demand for better transportation links. A particular concern for the citizens of Baltimore was that the Erie Canal gave New York a huge

  competitive advantage. Proposals to construct a Chesapeake and Ohio canal that would run parallel with the Potomac River also threatened the viability of Baltimore’s port, and consequently

  the railway was quickly granted a charter by the Maryland legislature in February 1827. It was a courageous decision: the economics of building such a long railway line were unknown and the capital

  required was the then enormous sum of $5m. It was courageous, too, from a technological point of view since it was unclear whether British know-how, which had been developed for a milder climate

  and shorter distances, could be adapted to the harsher weather of the US. In the event, the burghers of Baltimore needed little persuasion to be convinced of the need for the

  railway. As Sarah H. Gordon, a chronicler of the impact of the development of the US railways suggests, ‘The merchants of Baltimore, anxious to establish a connection between their port city

  and the Ohio River, organized a railroad company in 1827, before they even knew whether a railroad would accomplish their goal.’25 Ultimately, the

  Baltimore & Ohio did not achieve its commercial aim as New York, with its far superior natural harbour and easy river access, won out, becoming the port of choice for European traffic, but that

  should not detract from the importance of the pioneering railroad.




  Construction of the Baltimore & Ohio Railroad began in 1828 but by then another ambitious project was already taking shape in South Carolina. This was the Charleston & Hamburg

  Railroad,26 which is less well-known than the Baltimore & Ohio but has good claims to be the more impressive innovator of the two. While it did not

  obtain its charter until after the Baltimore & Ohio, the Charleston & Hamburg completed its line in 1833, far more quickly than its Northern counterpart which did not reach Wheeling, its

  planned destination, until 1852 – twenty-four years after Carroll had turned the first sod. Moreover, whereas the first trains on the Baltimore & Ohio were horse-drawn, the Charleston

  & Hamburg quickly adopted locomotive technology, and home-grown technology at that. It was Horatio Allen, the engineer of the Delaware & Hudson, who had moved down south as engineer for the

  Charleston and commissioned the building of the first American locomotive, the rather quaintly named Best Friend of Charleston. He had persuaded the promoters of the line to adopt steam

  power, pointing out with great foresight that ‘there is no reason to expect any material improvement in the breed of horses in the future while, in my judgment, the man is not living who

  knows what the breed of locomotive is to place at command’.27 As the rail historian Stewart H. Holbrook concludes, ‘while the Baltimore &

  Ohio was fooling around with sail cars and with horse-treadmill locomotives, the Charleston & Hamburg... had the first American-built steam locomotive’.28




  The engine had been built at the West Point Foundry in New York and was delivered by steamer to Charleston, where it was assembled and tested. In December 1830 the Best

  Friend pulled its first train, carrying some 200 shareholders and local notables, and the following year was in regular use hauling passengers at speeds of up to 35 mph. The locomotive met an

  unfortunate end, however, when, as the possibly apocryphal story goes, a fireman,29 annoyed at the sound made by the escape of steam from the safety

  valve, sat on the offending piece of machinery, which, after a few minutes of quiet, resulted in the boiler exploding, killing him and scalding the engineer.




  In Britain there had been worries right from the start that steam locomotives would cause havoc, turning sheep black, preventing cows from milking and even causing asphyxiation as their speed

  would prevent travellers from breathing. In America such fears were compounded by the country’s relative unfamiliarity with the new technology. America was much less industrialized than

  Britain and had far fewer factories that employed steam technology: ‘The steam, the smoke, the sparks emitted from the belly of the monster were quite sufficient to invoke anxiety, if not

  downright terror, in timid souls who drew nigh the early demonstration trains.’30 Explosions, though, had always been the main concern and to allay

  these fears, when traffic on the Charleston & Hamburg resumed, the trains ran with a flat ‘barrier’ car loaded with cotton to protect the now understandably nervous passengers from

  similar mishaps.




  The motive for building the Charleston & Hamburg, as with the other pioneering lines, had been narrowly and nakedly commercial. Charleston’s foreign exports had gone into decline and

  its merchants looked inland to restore their fortune. They hoped to secure the trade of the rich cotton-growing area in both their own state of South Carolina and in Georgia, by building the line

  northwest from Charleston to the bank of the Savannah River at Hamburg,31 just across the water from Augusta, Georgia. By adopting the new technology

  straight away, these Southern pioneers proved more far-sighted than their peers at the Baltimore & Ohio, who remained unconvinced of the need for the newfangled devices called steam

  locomotives. This attitude was not unusual at the time. In several European countries, notably Austria, long lines were still being built in the early 1830s with the idea of using horses, rather

  than locomotives, to haul the trains. Although the Stourbridge Lion had demonstrated the feasibility of locomotive technology, provided the track was sufficiently robust,

  the promoters of the Baltimore & Ohio insisted on a trial between horses and locomotives to determine the best means of traction, although in truth they probably knew that horses would never be

  suitable given the hilly terrain the railroad was intended to cross.




  The railroad’s construction standards, with their sharp curves and light rails, precluded the use of locomotives imported from Britain. The promoters therefore called upon a notable

  inventor, Peter Cooper, to build a suitable locomotive. He produced a tiny little engine, later nicknamed Tom Thumb, which had just four small wheels and was described by one onlooker as

  having a boiler ‘not as large as the kitchen boiler attached to many a modern mansion’.32




  Nevertheless, on a test run along the first thirteen miles of track, the unprepossessing engine reached an exhilarating 18 mph, impressing the assorted investors and VIPs who had come along for

  the ride. On the way back, Cooper foolishly agreed to race his locomotive against a horse to prove that it was superior. The powerful grey initially took the lead, thanks to its faster

  acceleration, but once the little engine had gained purchase on the track and Cooper opened its safety valve to provide extra power, Tom Thumb glided past the galloping steed. Cooper’s

  machine was a quarter of a mile ahead when disaster struck. Just as the horse rider was ready to give up, the belt that drove the pulley on the locomotive snapped and the engine eased to a halt.

  Cooper managed to effect a repair, burning his hands badly in the process, but he finished the course well behind his rival. The equine victory, though, proved pyrrhic, as the engine had done

  enough to convince the investors that steam haulage, rather than horse power, was the only way to make the line viable. Although some horse traction was used early on, locomotives were dominant and

  the line was soon operated exclusively with engines.




  History is harsh on losers, which is perhaps why, in most accounts of the early railways, the Charleston & Hamburg gets such scant attention. It was, in fact, initially a far more

  significant achievement than the Baltimore & Ohio, but as it was in the South and was soon subsumed into another railroad, the South Carolina Railroad Company, its role as a

  pioneer has been largely forgotten. Nor did it have a charismatic wordsmith like Charles Carroll to inscribe its place in history. Thus the Baltimore & Ohio, which survived as an independent

  company until long after the Second World War, was free to promote the myth that it was America’s first proper railroad. In fact Holbrook, like other impartial historians, is unequivocal

  about which came first: ‘The Charleston & Hamburg, six miles long, may be said to have been the first American railroad as the term is generally understood.’33 It was soon 136 miles long, the longest in the world for a few short years, as it was completed remarkably quickly and opened fully by 1833. The rapidity of construction

  was helped by the ability of the railroad to call on slave labour, which, as we will see in the next chapter, was an important factor in Southern railroad construction (and may also account for the

  Charleston & Hamburg being written out of history). Ultimately, the Baltimore & Ohio became more important because the railroads in the North developed in a far more sophisticated way than

  their Southern counterparts. In particular they were prepared to go over state boundaries to provide long-distance services, unlike in the South, where the railroads largely stayed within

  individual state borders.




  These two railroads were part of a wider spurt of railway activity, a mini version of the ‘railway manias’ that characterized future developments not just in the United States but

  across the world. In addition to the two longer coal railroads in Pennsylvania, New York State’s first railway, the Mohawk & Hudson, which provided a short cut to a circuitous section of

  the Erie Canal, had been chartered in 1826. However, financial and political difficulties meant that work did not start until the summer of 1830 and a sixteen-mile route between Albany and

  Schenectady opened a year later. Then there was the New York & Harlem, chartered in 1831, which ran initially from the Bowery to 14th Street, and within a couple of years along Fourth Avenue to

  Harlem, making it one of the world’s first street railways. Unlike the steam-hauled Mohawk & Hudson, the New York & Harlem initially used animal power, as did the Chesterfield

  Railroad in Virginia, a thirteen-mile mining railway that connected the Midlothian coal mines with wharves on the James River. By the early 1830s, numerous other projects, with evocative names such

  as the Tuscumbia, Courtland & Decatur, the Rensselaer & Saratoga and the Little Schuylkill Navigation, Railroad Coal Company, were receiving charters and being built.

  More significantly in 1832, a seminal year in US railway history, services began on the Camden & Amboy between Trenton and New Brunswick in New Jersey, a response to the obvious need to improve

  transport links between the two biggest cities of the day, New York and Philadelphia. By 1835, remarkably, there were nearly 1,00034 miles of completed

  railway on thirty-nine lines in the US. The railway age had arrived and nothing could stop it from transforming America.
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  A PASSIONATE AFFAIR




  These early lines represented an impressive start and marked the beginnings of the love affair between ordinary Americans and the railroads, but it would take a few years

  before the right conditions were in place to spark a prolonged railway boom and begin the establishment of a nationwide network.




  While rapid improvements to the technology were being made, it was still primitive and crude, and there were several other respects in which America was still not geared up for railways.

  Obtaining the requisite finance, a problem for railways the world over, was a major obstacle for the nascent industry. Labour, too, was not always available, which, as mentioned in the previous

  chapter, meant that in the South there was widespread recourse to slaves. The legal status of the railways was over-dependent on the whim of local state legislators since, initially, there was no

  clear understanding of how to treat these new and potentially monopolistic enterprises. During the first two decades of the railway age much effort was expended in overcoming these hurdles.




  The railroads were a novel concept that would cross state boundaries and require large swathes of land, and there was no real precedent for coping with such an intrusive invention. They needed a

  sympathetic environment in which to flourish and to overcome any doubt and hostility which they were bound to engender. In Britain, railway promoters were required to obtain an Act passed in

  Parliament which enabled them to force landowners to cede their land to the company and which made provision for all the other various requirements of the railway. This was by no means a perfect

  arrangement, as it made the fate of the railway dependent on the whims of parliamentarians who not infrequently had their own agendas which were likely to prejudice them either

  for or against the project. Powerful landowners were able to pressure railways into paying significantly over the odds for the land. However, by and large the British system was sufficiently

  adaptable to encourage promoters to come forward with schemes and to ensure lines were built.




  In the US the procedure was different and, perhaps inevitably in a nation that had only come into being in 1776, no clear system had been devised by the time the first railroads were being

  mooted in the 1820s. Consequently, aspiring railroad entrepreneurs faced a battle to persuade legislatures to allow them to build their lines. The power to grant the necessary charters belonged to

  the states rather than the federal government, and the inadequate legal system had to grow quickly with the railways in order to meet their needs. Anyone seeking to start a business and form a

  corporation had to obtain a charter, which placed certain obligations on the new company. In the case of the railways these related to such matters as fares, the nature of the services, the

  location of the track and even the speed of the trains. The states, too, had rights over any company to which they granted a charter, including the assumption that they could ultimately revoke the

  charter and run the company directly. It was only later, as the railway companies grew and became more powerful, that this right was challenged and eventually set aside.




  While obtaining a charter was a difficult and expensive process, the crucial legal requirement for the railways was to obtain ‘eminent domain’, which was the right to take over

  whatever property was needed in return for fair compensation. This put the US railroads in a much stronger position than their British counterparts since it gave them a general power to take over

  any land, rather than only particular plots specified in the acts obtained by British promoters. The right of eminent domain in US law had a long history, born of the necessities of a new and

  expanding nation. It started with mill owners who flooded land upstream by building dams but were granted the right to do so, despite the damage caused to landowners, because they created wider

  benefits for the general public. Once established, this principle was extended to turnpike promoters and canal owners on the same basis – that the public advantage

  outweighed the disbenefits for the few unlucky proprietors whose land happened to be in the wrong place.




  The railroads faced an uphill struggle to persuade the courts to give them this power because, initially, they were by no means universally welcomed. They faced opposition from canal owners and

  turnpike operators, who rightly saw them as major competition, and there were other vested interests lined up against them. Tavern owners and stagecoach drivers were two such groups, but many

  farmers resented the incursion of tracks across their land. Moreover, there was a debate about whether the railways were really for public use and were of sufficient benefit to justify the granting

  of such a widespread power as ‘eminent domain’. The early railroads were crude affairs, covering only short distances at slow speeds, and with no guarantee of trains reaching their

  destination. The canals and turnpikes had more obviously widespread benefits and, significantly, were open to all-comers to travel on their own conveyances whereas the railroads not only provided

  the carriages and locomotives but insisted on rigid schedules. These early-nineteenth-century objections to the granting of legal powers to the railroads offer an interesting parallel to the

  reluctance of twenty-first-century Americans to leave their much-loved automobiles at home and take the bus or train. American suspicion of the railroads’ intentions, therefore, started early

  in their history, and such feelings are at the root of much of the antagonism towards them documented in later chapters of this book.




  Nonetheless, the railroads were granted eminent domain in various court cases, notably in New York, which established the principle thereafter. The courts recognized the early railroads as a

  major technological breakthrough, promising immense economic benefits in opening new territories and allowing the rapid transport of goods, people, mail and, of course, troops in time of war. One

  crucial New York case, in 1837, captures the mood of the era and reveals the arguments put forward for the development of railways generally:




  ‘Railroads are not only of great public use in the ordinary business transactions of the citizen, but they may be more advantageously used than turnpike roads for national purposes; ...

  they tend to annihilate distance, bringing in effect places that are distant near to each other: tending in their magic influence to the extension of personal acquaintance, the

  enlargement of business relations, and cementing more firmly the bond of fellowship and union between the inhabitants of the States. Next to the moral lever power of the press should be ranked the

  beneficial influence of railroads in their effects upon the vast and increasing business relations of the nation, and the promoting, sustaining and perpetuating the happiness, prosperity and

  liberty of the people.’1




  This sort of rationale was followed in other US state supreme courts that considered the grants of eminent domain to the early railroads, which were thus spared the British experience of

  negotiating for rights of way with each individual owner. In the US it was simply a matter of selecting a route, assessing the damage caused to private owners, and paying them. This process, which

  amounted to the legal confiscation of land, was a much cheaper method of acquiring for railway development than in Europe where land had to be purchased at considerable expense from the owner,

  representing a significant proportion of the cost of building a railway line. This was one of the reasons why US railroads were less expensive to build than those on the other side of the Atlantic,

  and was a key factor in their remarkably rapid growth.




  The legal arrangements were part of a complex relationship between the state and the nascent railways that was to prove troublesome for both sides, particularly when it came to money.

  Ostensibly, the railways were supposed to be private businesses, as befitted the American ethos. But, in fact, the idea that they were an entirely private enterprise is one of the great myths of

  railroad history. The railways couldn’t be funded by purely private means. The economics and practicalities of railway development made that impossible and the reality was very different. The

  desire to make the railways a privately owned enterprise, given the already-established American suspicion of government involvement, was always a vain hope. The railways were such a large and

  complex enterprise and so capital-hungry that, almost invariably, they were forced to seek various types of support and, in many cases, funding from either local or federal government.




  Raising capital was a perpetual struggle for the railway promoters. Unlike in Europe, where railways usually connected existing settlements, even ones that were quite far apart, in America the

  railroads were often being built from, as an English wit put it, ‘nowhere-in-particular to nowhere-at-all’.2

  Unsurprisingly, there was little capital available from parsimonious bankers in New York or Boston to fund such enterprises: ‘A banker might be more than willing to foot the bill for a

  railroad between Boston and Worcester or between New York and Philadelphia, but a railroad between two log cabin villages in Indiana was something altogether different.’3 Furthermore, the banking system in Europe was more developed, and was expanding swiftly to cater for the needs of the railways, which were fast becoming the biggest

  industry. In America, mostly still agrarian and mercantile, there was a shortage of capital for the building of new lines




  Therefore, while the promoters may, mostly, have been private individuals, the role of the state – and, particularly, of the individual states – was absolutely crucial for the

  majority of early railways. Notionally, the government was not supposed to become involved in the business of providing what were known as ‘internal improvements’, infrastructure

  projects such as new turnpikes, canals and railways. In practice, neither the federal government nor the states could avoid becoming embroiled and most of the early railway schemes had some sort of

  government support. In many cases, states recognized that the local railroads were so important to their economy and their development that the railroad companies had to be supported. This meant

  that, far from being an example of raw capitalism in which investors were risking all their money, the railroads were a hybrid, a mix of private and public interests. It was, in modern parlance, a

  Public Private Partnership, where both the capital outlay and the risks were shared.




  In what has been called ‘a typical manifestation of shifty American pragmatism’,4 a host of devices, ranging from the entirely legal to the

  distinctly dubious, were developed to fund the construction of railways. State support for the construction of canals had been widespread and therefore the pattern had already been set. The

  railroad companies, however, were given privileges through their charters that were far more favourable than those granted to any other corporations. Not only did they acquire rights over land

  through eminent domain, but they were given unprecedented tax exemptions and money-raising opportunities. Freedom from taxation was the most obvious advantage, but railroad

  companies were also permitted to hold lotteries and create special banks to tap into the savings of even modestly affluent citizens. Crucially, too, many states granted monopolies that prevented

  rivals from building parallel lines. While this was put forward as a way to prevent the inefficiency and waste of duplication, in practice it put the beneficiary in a very strong position to

  exploit both local businesses and people. Most notoriously, the Camden & Amboy, stretching across New Jersey, was given the monopoly for rail transportation over the whole of the state,

  described by one rail historian as ‘a very foolish action of the New Jersey legislature’.5




  The spectrum of railroad funding covered a wide range of approaches, from state subsidy to wholly private financing. At the subsidized end of the spectrum was Pennsylvania, a state that adopted

  an interventionist role vis-à-vis its railways – almost in the mould of a European government – unlike some of the other states, which adopted a more hands-off approach.

  Pennsylvania appointed an ‘internal improvements commission’ which was originally established to oversee canal traffic but then played a key part in the state’s development of the

  railroads. The commission determined the route of all the early railway lines in the state, sold the bonds to fund construction and then oversaw the construction of the lines. According to the

  historian Sarah H. Gordon, in the early days ‘the state controlled such matters as the speed of the trains, tolls to be charged for the use of the track, safety considerations such as the

  need to enclose all lamp and lantern flames, and the order of priority of different types of trains using the track’.6




  Support for the railways was offered even by states in the Northeast, where – unlike in many Midwestern and Southern states – private capital was plentifully available. For example,

  in 1833 Massachusetts provided the bulk of the cost of constructing the Western Railroad, providing a vital link between two other railroads, with a $4m loan and direct investment of $600,000. This

  kind of support was commonplace, but it often came at a price. The state lawmakers in New York, which loaned the Erie Railroad $3m, forced the railroad to go through a sparsely populated region,

  the Southern Tier, along the border with Pennsylvania, hoping that it would stimulate economic growth there. New York was, in fact, a serial supporter of the railways, and by

  1846 had advanced $9m to ten different railroad companies.




  In the Midwest the perceived need for railways, together with a lack of private capital, stimulated states – such as Michigan and Illinois – into building railways themselves. In the

  absence of a developed banking sector, railroad promoters in these states did not have any access to capital, and therefore the state was the principal source of funds. In Michigan, even before the

  state was formally constituted, its lawmakers were agitating for building lines. After Michigan entered the Union in 1837, work started on three state railways, but they lost money and were

  eventually privatized in 1846 on, inevitably, unfavourable terms for the state. Having spent $3.5m on the construction of 150 miles of railroad, the state of Michigan sold the lines for half that

  sum to a group of Massachusetts and New York money investors.




  Illinois, prompted by Stephen A. Douglas, later a senator, who, like many early promoters, was both forward-looking and self-serving, drew up a grandiose plan envisaging the construction of

  1,300 miles of line together with canals and turnpikes, all to be funded by the state. This was a remarkably ambitious scheme given that at the time Illinois’ population consisted of a few

  thousand people living in villages and farms, with no settlement worthy of being called a city. Rather fortuitously, the plan was delayed by the financial Panic of 1837, but nevertheless ended up

  costing the state a fortune. Railroad construction became a money-making venture for numerous state employees who found there were rich pickings to be had from setting themselves up as

  ‘surveyors’, ‘land buyers’ and ‘estimators’ and thereby obtaining lucrative contracts from the state. Illinois thus found itself with a few miles of railroad but

  a big debt. By the late 1840s, however, much of the state’s plan for railroad construction had been completed by private companies. These privatizations were not without their critics. For

  example, Lorenzo Sherwood, a prominent Texan lawyer and politician, was furious about the takeover of lines by private corporations intent only on making a profit and argued that publicly owned

  railways carried more tonnage at less cost. These sentiments would be echoed far more widely in later years, as mergers made the railroad companies more and more powerful.




  In the South, the pattern of railway development was very different as lines were deliberately prevented from crossing state boundaries in order to ensure that each state

  could retain control of its own railroads. The South’s railroads were therefore mostly short, and built to a lower standard than elsewhere. For the most part, they ran from cotton plantations

  to ports with little provision for passengers. Because of the lack of private capital, the Southern states, according to one railway historian, ‘lavished their funds on railroads in a

  positively shameless manner’.7 Some, such as Georgia, even raised money through lotteries. The states seemed to be always at hand to ensure key

  projects were realized. While the pioneering Charleston & Hamburg was built with the minimum of state aid, a mere $100,000 loan, its branches required far more substantial support, amounting to

  several million dollars, from the state of South Carolina. As in the Midwest, the states of the South were not averse to building lines themselves if they were seen as economically vital. In the

  1840s, the state of Georgia built the 137-mile Western & Atlantic Railroad between Atlanta and Chattanooga and ran it successfully, while in Virginia the state constructed a line through the

  Blue Ridge Mountains and leased it to the Virginia Central Railroad. Indeed, Virginia had a policy of taking 60 per cent of the share capital of all railroads in its area, while Louisiana, adopting

  a similar policy, took only 20 per cent. Even the pioneering Baltimore & Ohio had been dependent on government funds, having obtained money from both the state of Maryland and the city of

  Baltimore, and only in 1896 did the railroad become entirely controlled by private interests.
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