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A 2010 Department for Transport route diagram of the East Coast Main Line from King’s Cross to Aberdeen and its principal connections.





Introduction



Steam hit the national headlines in a big way in 2016, with the return of the legendary Flying Scotsman to the nation’s railways after a lengthy absence, during which it underwent a major rebuild costing a phenomenal £4.2 million. Thus not only was it already the world’s most famous steam locomotive, but its overhaul under the auspices of owner the National Railway Museum also made it the world’s most expensive one.


The fact that we live in an age of celebrity culture was no more apparent than when the great Brunswick green behemoth returned to the tracks in triumph and began hauling passenger trains again. It is a gross understatement to say that crowds turned out everywhere it went: there were numerous instances of people trespassing on the lines to get a closer view, and on its official comeback trip from London King’s Cross to York on 25 February it had to be halted twice because onlookers were straying on to the electrified main line in complete disregard of their own safety. In fact the rail authorities stopped publishing its timings in a bid to deter trespassers, operators cancelled or rerouted two of its planned trips for fear that onlookers would stray on to the line side, and British Transport Police published photographs taken from a helicopter following at least one of its trains in a bid to identify and apprehend offenders. In short, ‘Scotsman’ frenzy had gripped the nation: here was a train that had become almost too famous to run.


Flying Scotsman is, for many people, the defining icon of the steam age, and its exploits both in the steam era and its years in preservation never fail to enthral. Yet there is a far bigger story surrounding Sir Nigel Gresley’s masterpiece – not just concerning the locomotive, but also the route on which it staked its immortal claim to fame: Britain’s East Coast Main Line.


In 1706, the English Parliament passed the Union with Scotland Act, and the following year, the Union with England Act was passed by the Parliament of Scotland. The legislation brought to a conclusion a merger between two once-hostile countries, which had in effect begun with the death of Elizabeth I in 1603, when King James VI of Scotland inherited the English crown from his double first cousin twice removed, and a ‘union of crowns’ took place, with both countries sharing one monarch for the first time. From 1 May 1707, the English Parliament and its Scottish counterpart united to form the Parliament of Great Britain, based in the Palace of Westminster. History recorded that the union took Great Britain to new political heights.


The following century the union of England and Scotland was further reinforced, not by further treaties, but by a 393-mile (632km) trunk railway. It reduced the journey time of five days or more between London and Edinburgh by stagecoach to just a few hours. In those days, such a feat was considered by ordinary folk as we might today regard daily commuter shuttles to a moon base and back: simply mind-blowing.


In the incessant drive by the railway companies operating over this trunk route to cut travelling time between the two capital cities, world transport technology jumped forwards in leaps and bounds, with Britain leading the steam era pack by a long way. There was open rivalry, firstly with the West Coast Main Line, which ran from London to Scotland on the opposite side of the country, and secondly with Germany, and this spurred on landmark developments in locomotive and infrastructure technology, leading to the golden age of steam in the Thirties.


In 1934 the London & North Eastern Railway A3 Pacific No. 4472 Flying Scotsman became the first in the world to officially break the 100mph (160km/h) barrier. Four years later another masterpiece was designed by the company’s chief mechanical engineer Sir Nigel Gresley: the streamlined A4 Pacific No. 4468 Mallard, which set a world speed record of 126mph (203km/h) on Stoke Bank in Lincolnshire, snatching the crown off Nazi Germany. That world speed record has yet to be broken, and almost certainly never will be.
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The great gateway to the East Coast Main Line: the frontage of King’s Cross station, as seen in the early LNER period. LONDON TRANSPORT MUSEUM




So not only did the East Coast Main Line make history by facilitating an ever-faster link between two capital cities, it also provided an international stage for Britain’s engineering marvels, inspiring many generations of schoolboys and adults alike. That was to continue after the end of the steam era on British Railways, with diesel and then electric traction setting a series of new records over the route.


We now look forward not only to yet another generation of modern trains being introduced, but also the prospect of regular 90mph steam operation again, as highlighted in Chapter 18. This volume not only tells the story of how the London-to-Edinburgh line became the world’s fastest steam railway, it also looks at how its proud and unique heritage is today appreciated and celebrated more than ever before. Both the route itself, and the locomotives and trains that ran over it, were a colossal inspiration to a country that in the 1930s was emerging from depression – and they are still a monumental source of national pride today.





CHAPTER 1



The Great Route to the North before the Railway


The Romans literally laid the foundations of much of what later became known as the Great North Road, the great stagecoach route linking London to Edinburgh. Renowned for the quality of their road building, they turned primitive trackways that had existed for centuries before they invaded in ad44 into major highways. Indeed, historians have said that what became the route of the Great North Road was trodden not only by ancient Britons but also by Phoenician traders.


Ermine Street is the modern name for one such great highway they built from Londinium to Lindum Colonia (Lincoln) and Eboracum (York), although we don’t know what the Romans called it. Its purpose was military, and it supplied the great frontier of the Roman Empire that was Hadrian’s Wall, which stretched from the Solway Firth to the mouth of the River Tyne and kept the warlike Picts out of what is now England.


The Romans tried to push even further north, and in ad142 the Emperor Antoninus Pius ordered the building of a ‘Hadrian’s Wall lite’, the far more basic turf ramparts that were the Antonine Wall, a barrier between the Clyde and the Forth. However, the Romans grew tired of the colossal effort and expense incurred in trying to subdue southern Scotland, and withdrew to Hadrian’s Wall. One of three suspected Roman roads in Scotland crossed the River Tweed at Tweedmouth, near the future Berwick-on-Tweed.
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The muddy surface of the Great North Road at Highgate was riddled with ruts because of the sheer volume of traffic using it. Turnpike trusts came into existence to address such problems.




Unfortunately the splendid roads that the Romans built fell into disrepair after they abandoned Britain in ad410, and many of them disappeared. The principal route from London to York and on to Edinburgh was for centuries afterwards a combination of decaying Roman roads and pothole-ridden muddy trackways. Tudor statutes placed responsibility on each parish to maintain all its roads, but while it helped local residents, it did little to aid long-distance travellers.


By the seventeenth century, trade in and out of London had increased to the point where horses and carts were causing so much damage to highways on an hourly basis that the parishes could not keep up with their statutory obligations. The city fathers saw that the only realistic way forwards was to have one Roman-style ‘super highway’ into the city, the maintenance of its stone surface funded by payments from passing traffic. Accordingly, an Act of Parliament in 1663 gave local magistrates powers to install tollgates on a section of the Great North Road. The length between Wadesmill in Hertfordshire and Stilton in Huntingdonshire became one of Britain’s first toll roads.


In the first three decades of the eighteenth century, many stretches of the main roads leading into London became controlled by turnpike trusts, and by 1825 around 1,000 turnpike trusts controlled 18,000 miles (29,000km) of highway in England and Wales.
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At Lolham Bridges, north of Peterborough, the East Coast Main Line is bisected by the Roman road King Street, which left Ermine Street, later the Great North Road, near the River Nene at Ailsworth Heath and the Roman settlement of Castor, and ran into South Kesteven, rejoining Ermine Street south of Ancaster, another Roman town. King Street is believed to date from the reign of the Emperor Hadrian (117–138). An East Midlands Trains local DMU service is seen crossing King Street on 29 May 2014. Part of it is very much in use as a road today. AUTHOR




The Great North Road became a primary route used by mail coaches between London, York and Edinburgh. The earliest surviving record of stagecoach travel dates back to 1685 and was from London to the coaching ‘capital’ of Stamford in Lincolnshire, where horses were changed and establishments offered travellers rooms for the night – the equivalent of a modern-day motorway service station. The fare for the two-day journey to Stamford from the George Inn at Aldersgate was £1, a fortune that only the well-to-do could afford. The journey to York took another two days.
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Traditionally, the start of the Great North Road is Smithfield Market in St John Street in Clerkenwell. AUTHOR




The Great North Road was held to start at Hicks Hall in London’s Smithfield. However, after the building of the General Post Office in 1829, stagecoaches switched to the route that a century later became classified as the A1. The new route followed Aldersgate Street and Goswell Road before joining the traditional route at the Angel, Islington, which became a key staging post. By the early eighteenth century the Angel was the largest coaching house in a row of several sited along Islington’s High Street. Improvements to the road carried out by turnpike trusts reduced the journey time between London and Stamford to just a day by 1770, and the fare was duly cut to 16s. Yet it would still take at least four days to travel between the capitals.
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A mail coach caught in a snowstorm. THE POSTAL MUSEUM




Royal Mail coaches made their Great North Road debut in the 1780s. York was the first terminus of the stagecoach route from London, but a new route running from Doncaster to Ferrybridge, Wetherby, Boroughbridge, Northallerton and Darlington provided a more direct way to Edinburgh, the ultimate destination. However, the less populated sections of the Great North Road had a less-than-perfect reputation as they were the haunt of highwaymen and footpads who targeted rich travellers.


The coaching trade reached its height in 1830, when forty mail coaches and thirty passenger-carrying services passed through Stamford each day. But the end of prosperity for Stamford and other coaching towns was fast approaching.


On 15 September 1830 the world’s first inter-city steam railway opened: the Liverpool & Manchester Railway. It was a seminal moment in global transport history for two major reasons. First, it ended the debate as to whether the steam locomotive was just a novelty, and horse-drawn wagons and cable haulage of coaches along railways were still state of the art. Yet the Liverpool & Manchester was an instant success and sparked off a series of trunk railway schemes that would soon carve up the countryside and shrink the travelling time between major towns and cities, bursting the bubble of the stagecoach town and operators’ prosperity wherever they were laid.
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The opening of the Liverpool & Manchester Railway on 15 September 1830 was a watershed moment in world transport history. It laid down the blueprint for other trunk railways such as the East Coast Main Line, and sounded the death knell for turnpike roads and stagecoach services.




Second, George and Robert Stephenson’s Rocket, winner of the Rainhill Trials in 1829, a competition held to find the best form of traction for the Liverpool & Manchester, was itself a watershed in the evolution of the steam locomotive: its several innovations placed it apart from the early engines that had appeared before, and laid down a blueprint for other engineers to follow.


The final stagecoach from London to Newcastle left in 1842, and the last from Newcastle to Edinburgh in July 1847. Railways were to supersede the Great North Road, but did not kill it off: in 1921, well into the motor-car age, it was designated by the Ministry of Transport as the A1, the first A road in Britain. Yet within two decades, the great trunk railway that ran all but parallel to it from London to Scotland would become the world leader, at least in terms of steam technology.
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A woodcut of highwayman Dick Turpin leaping London’s Hornsey toll bar.
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The George was one of England’s most important coaching inns, situated at the point where the Great North Road entered Stamford, the key point on stagecoach and mail coach routes between London and the North, and long described as the finest stone town in England. AUTHOR
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Another historic Stamford coaching hostelry was the Millstone Inn, its advertisement for good stabling etched into its stonework. AUTHOR
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The name of this Stamford inn harks back to the stagecoach era. AUTHOR
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A contemporary sketch of Olive Mount cutting on the then new Liverpool & Manchester Railway.







CHAPTER 2



Beginnings North of the Border


The early decades of the twenty-first century have seen the planning of an often controversial high-speed rail network designed to further reduce the travelling times between London, Birmingham and Scotland. Government planners are able to sit down and work out the ideal choice of route before drawing up detailed plans to build it. However, that is not how the East Coast Main Line came into existence: this happened by the joining together of the main lines of three separate railway companies – the North British, North Eastern and Great Northern railways. While each may have harboured long-term ambitions to link the two capitals, their immediate concern was to serve towns and cities in their ‘territories’.


Many people are surprised to learn that, unlike the Great North Road, the beginnings of the construction of what became the ECML lay not in London, but in Edinburgh, a fact that should leave Nicola Sturgeon and her Scottish nationalists beaming with pride even if they did lose the Scottish independence referendum in September 2014. For it was the Scots who led the way in creating what would one day be the world’s fastest steam railway! The ECML had its roots in several early schemes to link Scotland’s two major cities, Edinburgh and Glasgow, and the one that finally took off was that of the Edinburgh & Glasgow Railway.


Three years after the company’s formation, and following a long struggle to win approval, finally on 4 July 1838 it received parliamentary authority to build Scotland’s first inter-city line.


The first passenger services between Edinburgh Haymarket and Glasgow Queen Street ran on 21 February 1842, and 1,600 people a day were carried during the first ten months of its service. A big drawback of the line was that the Haymarket terminus lay on the western side of Edinburgh, and to begin with city residents did not want it to come any further in towards the city centre. Geographically, in the steep narrow valley between Edinburgh’s medieval Old Town and the eighteenth-century New Town once lay a freshwater lake, the Nor Loch. However, by the early nineteenth century as the city expanded, Nor Loch had become an open sewer, and was drained. By 1820 it was dry, and much of the land was used to build the sprawling landscaped park named Princes Street Gardens.


In the mid-1830s the Edinburgh & Glasgow had unveiled plans to build the railway across the gardens to a station at North Bridge, but local residents were outraged and had challenged the Act of Parliament that had authorized the building of the line – hence the Haymarket compromise. However, by 1842 when the line opened, public opinion had changed, as many of the properties in Princes Street had become hotels or shops, all of which would benefit from additional customers being brought in by train. In 1844 the railway and landowners agreed that the line could be built, provided that it ran through a cutting shielded by walls and embankments, and that compensation was paid.


Three stations appeared in the valley in the 1840s. The North British Railway opened its North Bridge station, the Edinburgh terminus, on 22 June 1846, followed by the Edinburgh & Glasgow’s general station on 17 May 1847, the same day that the Edinburgh, Leith & Newhaven Railway opened its own Canal Street terminus, otherwise known as Edinburgh Princes Street. The three stations were so close together that from 1854, a collective term for them, Edinburgh Waverley, was used, after the through Waverley route to Carlisle opened. The name originated from the Waverley novels by Sir Walter Scott. From the outset, there was through running between the Edinburgh & Glasgow and the North British railways.
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Ancient seat of power: Edinburgh Castle dominates the city below. The building of the great railway that was to link the two capital cities began in Scotland, not London. AUTHOR
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A contemporary print of Edinburgh Waverley in 1800. AUTHOR’S COLLECTION
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The western (Glasgow) approach to Edinburgh Waverley station today. The North British Hotel on the skyline opened in 1902. AUTHOR
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The coat of arms of the North British Railway.




In 1846, the North British Railway’s chairman John Learmonth, seeing the completion date of his railway fast approaching, held discussions with a group of Edinburgh businessmen who spotted a business opportunity. They wanted to see a railway built to the fishing port of Dunbar 30 miles (50km) away, so that the majority of the fresh catch could be brought efficiently into the capital each day. These entrepreneurs formed a committee to promote such a scheme, under the title of North British Railway. However, the necessary investment proved hard to find, as other Edinburgh businessmen did not believe that the Dunbar scheme would generate sufficient profits, if any at all.


So the North British Railway raised the bar and drew up a scheme for a much longer line, to Berwick-on-Tweed across the border – and this time a note was struck with investors, mostly in England. They could see the colossal advantage of having a railway that might just one day link the two capitals in a fraction of the time taken by stagecoaches, and certainly much faster than the sea route between Leith and London. Unlike the case of the Edinburgh & Glasgow Railway, the North British had little difficulty in obtaining parliamentary consent, which happened on 4 July 1844. Building work began shortly afterwards, though not on the cross-border line, but on the first branch, which ran for 4½ miles (7km) from Longniddry to Haddington. In order to reduce the expense of building the main line, the bustling market town of Haddington had been bypassed so as to avoid major engineering works across hilly terrain.
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Dunbar in East Lothian was the target of the original advocates of a railway running eastwards from Edinburgh. It is the halfway point between Edinburgh Waverley and Berwick-upon-Tweed, with a distance of around 28 miles (45km) each way. AUTHOR
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Dunbar station proudly lays claim to its position on the first railway to cross the border between Scotland and England. Today, Dunbar’s platform is located on a loop adjacent to the main through lines. AUTHOR




The line from Edinburgh to Berwick was built by twelve different contractors within two years. In engineering teams it was a fairly simple project by comparison with many other lines, following gentle contours to Dunbar, and beyond there taking circuitous routes around hills rather than tunnelling through them, in order to comply with budgetary restraints – no nature-defying Isambard Kingdom Brunel box tunnels or Maidenhead bridge-like feats here.


In fact the name ‘East Coast Main Line’ is misleading, as is that of its West Coast counterpart. In the case of the former, it is only in Scotland and part of Northumbria that the railway runs anywhere near the sea, and ‘Eastern Side of Britain Main Line’ might be a more apt title. One significant engineering feat came at Cocksburnpath, where an 11ft (3m) high, six-span stone bridge provided a crossing of the Dunglass burn, with large embankments on each side, unfortunately prone to waterlogging. Near the summit, the topmost ridge was pierced by the 267-yard (244m) Penmanshiel Tunnel.


In addition to the geophysical difficulties here, there were big problems with the army of navvies who built the line, carving out the route with picks and shovels. The labour force consisted of Irish Roman Catholics and Scottish Protestants, on opposite sides of the cultural fence. The navvies were paid in tokens, which could only be redeemed at the railway contractor’s shop, where the purchase of whisky was heavily promoted. Needless to say, the approach of pay day sparked fear and dread amongst local residents. In October 1844 religious differences did indeed cause a riot, to the extent that all work on the railway was brought to a halt, and the ensuing bad feeling between the factions lasted over a year.


While the North British Railway promised and delivered multiple benefits, there were those who had their doubts about it, and were opposed to it from the outset. One man, God-fearing James Blackadder, was so worried that the Scots would be corrupted by the heathens south of the border who would travel northwards using the line that he went to the trouble and expense of taking out newspaper advertisements warning fellow countrymen of the latest desecration of the Sabbath in England: the running of trains on Sundays.


Over the course of history few places have experienced the conflict between the Scots and English to the same extent as Berwick-on-Tweed. A glance at the map shows that the town nowadays lies a few miles over the border, to the north of which lies its namesake, the Scottish country of Berwickshire; it is significant that Berwick Rangers FC plays in the Scottish league, rather than for English football.


Both Berwick and its castle changed hands more than thirteen times during the conflicts between 1147 and 1482, when Richard Duke of Gloucester, the future Richard III, finally captured and kept it. However, Berwick was never formally ‘annexed’ by England, although the 1707 union ended the dispute as to which country owned it. The castle was built in the twelfth century by the Scottish king David I, and because of the persistent conflicts became of prime strategic importance; however, in the sixteenth century new battlements were built to protect the town, and the castle faded in importance; indeed parts of it were dismantled and its stone used for other building work.


An even greater sacrilege, and one that would probably not be permitted in today’s heritage-conscious age, occurred in 1847 when the castle’s Great Hall was demolished to make way for – yes, you guessed, the North Berwick Railway. The railway had reached Berwick the year before, but had run into a temporary terminus until the permanent one was ready – and to make way for it the castle had come tumbling down as had never happened before, during all those years of conflict. Only its west wall survived, to become the boundary of the now-defunct goods yard.


Although the permanent station was not yet complete, on 18 June 1846 there were mass celebrations as the first trains ran over the completed North British Railway. A pair of maroon-liveried trains using a total of fifty out of the company’s 146 carriages and nine engines took invited guests from Edinburgh to Berwick and back. Scheduled services began four days later, with five trains each way between Edinburgh and Berwick; from Berwick, Newcastle was reached by stagecoach, a service that was still very much alive. The ‘express’ journey stopped only at Dunbar and took ninety minutes, as compared to a local stopping train that took two-and-a-half hours.
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The original castellated Berwick-on-Tweed station. NETWORK RAIL
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This section of wall is all that remained of the castle, which was knocked down to make way for Berwick station. AUTHOR
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The station plaque that highlights the place of Berwick Castle in Scottish history. AUTHOR




The first-class carriages were broadly based on the stagecoach, with enclosed compartments. However, the accommodation for other classes was better than that on most other railways of the day, in that enclosed carriages with windows were also provided for second-class travellers, while third-class passengers not only had benches to sit on, but a roof to shelter them. These carriages were in sharp contrast to the open, seatless coaches on the Edinburgh & Glasgow. Locomotive builder Hawthorn of Newcastle provided twenty-six double-framed 0-4-2s, followed by six 2-2-2s and fifteen 2-4-0s, while freight – comprising Lothian coal traffic and borders agricultural produce – was handled by an increasing number of 0-6-0s.


Soon after the railway’s opening, the longstanding problem of whisky reared its head again. Despite the 1707 union, Scotland still retained many laws that did not apply in England (as is still the case today), one of which was customs controls: when asked if you had ‘something to declare’, this included ‘colonial liquor’, because the same restrictions applied when you crossed from Scotland into England as when you crossed from France into Britain. A month after its opening, the North British Railway ran the first-ever excursion for 400 people from Glasgow to Berwick, joining forces with the Edinburgh & Glasgow, with the train also stopping at Edinburgh and Dunbar. All went well until it crossed over the border and arrived in England. Ready and waiting were excisemen who pounced on the passengers and searched their baggage, seizing Scotch wherever it was found. Both staff and passengers found themselves arrested for whisky smuggling.


Railway officials were furious because the customs officers had delayed their services, while the excisemen in turn said that they were being obstructed from enforcing the law. Common sense finally prevailed when the law was eventually changed to allow Scotch as well as Scots to be carried across the border.


We saw earlier how the North British Railway had cut costs by taking its line round topographical obstacles rather than tunnelling through them. But these economy measures taken during construction caught up with the company on 30 August 1846, when the engine of a train carrying North British Locomotive Superintendent Robert Thornton ran into floods near Linton. The locomotive and leading coach derailed and plunged down a bank, and it was very lucky that nobody was killed. The rain continued incessantly through September, and sections of trackbed together with bridges and embankments along the coastal section were washed away; 19 miles (30km) were left impassable.
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Queen Victoria made her first visit to Berwick-on-Tweed in September 1849, the royal party arriving by train from Balmoral. The train was late, but she did get to hear the loyal addresses delivered as the highlight of mass celebrations in the town. Afterwards, she travelled on to Howick where she spent the night as a guest of Lord Grey. ILLUSTRATED LONDON NEWS
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The triumphal arch erected for the first visit of Queen Victoria to Berwick. ILLUSTRATED LONDON NEWS
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Berwick-on-Tweed station as it is today. AUTHOR




As had happened throughout Britain with the coming of the railway, the local stagecoach services had been wound up, so there was no other replacement transport service available, and the company had to search quickly for any form of other horse-drawn transport that could be found at short notice. Even ordinary carts were pressed into service to carry passengers and goods between the two halves of the line that were left operational.


The section of line around the cliffs north of Berwick was seen as a particularly notable example of shoddy workmanship. However, the damage was rectified stage by stage, but it was not until the close of the Victorian age that major work to bring the line fully up to standard was undertaken.


Once their line was repaired and trains began running again, North British directors asked why the Leith to London ships were still carrying twice as many passengers as the railway. The answer was that the ships provided a ‘one stop shop’, whereas the railway passengers still had to break their journey and use stagecoaches for part of the way. The obvious remedy was for the railway route to continue beyond Berwick, and that is what happened, thanks to a separate company.





CHAPTER 3



Heading North from Newcastle




With the success of the Liverpool & Manchester, thoughts turned towards linking central Scotland with the industrial north-east of England, and on 1 March 1839 a scheme to build a Great North British Railway from Newcastle to Edinburgh was unveiled, the English part having been designed by George Stephenson. The Smith-Barlow Commission was set up by the government to determine the best route, but dithered to such an extent that it became irrelevant. However, lack of finance halted the Great North British Railway before it got off the ground.
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George Stephenson, the ‘Father of the Railways’, planned the first railway to link his native north-east to Scotland.
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A marble bust of ‘Railway King’ George Hudson in the National Railway Museum at York. AUTHOR




Meanwhile the so-called ‘Railway King’ George Hudson was building a network in the north of England, centred on two of his companies, the York & North Midland Railway and the Great North of England Railway, which aimed to reach Gateshead. When the North British Railway was formed, Hudson contributed £50,000 in the hope of gaining control of that railway too, once he had built a line from Newcastle to Berwick, and so he drew up plans for one.


There was one big stumbling block, and that was the refusal of former Prime Minister Earl Grey, a major landowner north of Alnmouth, to allow a railway to cross his estate. His son Viscount Howick also took up the cudgel to keep the railway out, and proposed a deviation route to keep the line out of sight of the family home. However, the cost was considered prohibitive for the railway, and George Stephenson and then Hudson tried in vain to persuade him to accept the original plans. By this time the proven advantage of the railway network was such that whereas at one time Parliament would have been swayed by such arguments, by the 1840s they generated far less sympathy amongst MPs. Seeing this, Hudson decided to press ahead with the original route.


But Howick was not to be defeated, and decided that the promotion of a rival railway would be the best way to block the Newcastle & Berwick. He planned a rival line, the Northumberland Railway, that would avoid the family estate altogether, taking a westward course. Not only did Howick hire Isambard Kingdom Brunel to engineer the line, he also opted for his atmospheric system. How different the East Coast Main Line would have looked, if that option had won the day! And might Brunel’s 7ft 0¼in broad gauge have gained the advantage over George Stephenson’s 4ft 8½in gauge, long considered as standard gauge?


In September 1844 Isambard and Daniel Gooch joined other eminent engineers of the day to witness a demonstration by inventors Samuel Clegg and Jacob Samuda of an atmospheric train on the 1½ mile (2.4km) long Dalkey & Kingstown Railway, which linked Kingstown Harbour with the Dublin & Dalkey Railway. Clegg, a gas-lighting pioneer, and Samuda, a marine engineering expert, had patented the atmospheric system of propulsion on 3 January 1838. Their method consisted of a cast-iron tube laid between the rails and sealed by airtight valves at each end. A piston linked to the bottom of a carriage was pushed past the valve into the tube, and stationary steam engines on the side of the railway pumped air out of the tube, generating a vacuum ahead of the piston. The greater pressure of the atmosphere behind the piston would force it along the tube and pull the carriage with it, without the need for a locomotive.


One of the biggest complaints concerning steam trains, especially in the days of roofless carriages, was that they showered passengers with hot water and cinders. By contrast, here was the world’s first ‘green’ transport system: clean, silent and fast. Since there was no engine, the trains would be lighter and more efficient, and the tracks could be built more cheaply. Hilly terrain could be tackled without having to bring in extra locomotives and crews, because all that would be needed would be another pumping station close by. The atmospheric system offered all the benefits that electric traction gives in modern times. Indeed, Great Western Railway engineer Isambard’s immense enthusiasm for the atmospheric system was shared by none other than Prime Minister Sir Robert Peel, who wanted to see all railways converted to the method.


After the Dublin & Kingstown Railway came the London & Croydon in 1846, eventually running 7½ miles (12km) from Croydon to New Cross in London, and in 1847 the 1.4-mile (2.2km) Paris & St Germain Railway from Bois de Vezinet to St Germain in Paris. The fourth atmospheric line would be the South Devon Railway.
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Brunel’s broad-gauge South Devon atmospheric railway at Dawlish, with the vacuum pipe between the rails and one of the line’s great Italianate pumping houses on the right. ELTON COLLECTION, IRONBRIDGE GORGE MUSEUM TRUST




After completing the successful Bristol & Exeter Railway in 1836, Isambard now looked to take his 7ft 0¼in broad-gauge network all the way to Penzance. However, his early surveys of possible routes for a continuation of the main line to Plymouth showed a seemingly endless number of gradients, which could be difficult for steam trains of the day, even if Dartmoor and its foothills were bypassed. Yet because atmospheric traction did not depend on the adhesion of heavy locomotives to the rails, he could economize on earthworks and allow such steep inclines. Isambard concluded that to boost power on the heavy gradients, with atmospheric propulsion all you would have to do would be to increase the diameter of the vacuum pipe, add a second pipe, or just build another or a bigger pumping station.


The South Devon Railway received its royal assent on 4 July 1844. Isambard was appointed as engineer, and recommended the adoption of a proposal from Clegg & Samuda to install atmospheric propulsion over the whole length of the 52-mile (84km) route from Exeter to Plymouth – even though his otherwise loyal locomotive superintendent Daniel Gooch argued that a locomotive would run the Kingstown line more cheaply, and joined forces with Robert Stephenson to argue the case against the new system. Yet enticed by Isambard’s promise of huge savings by using the Clegg & Samuda system, the South Devon directors unanimously approved his plan. In an expression of the grandeur that typified Isambard Brunel’s style of architecture, nine huge Italianate engine houses were built at 3-mile (5km) intervals along the railway from Exeter to Teignmouth and on the proposed branch to Torquay.
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Isambard Kingdom Brunel, as painted by his brother-in-law, John Callcott Horsley, in 1857.




Brunel was undoubtedly an engineering genius, and in a poll television viewers voted him the second greatest Briton of all time after Sir Winston Churchill. Sadly, the atmospheric system – dubbed ‘the Atmospheric Caper’ by locals – was riddled with problems from the outset. Initial tests had shown that the planned 12in (30cm) vacuum pipe needed to be replaced by one of 15in (40cm) diameter. Accordingly the pumping engines already installed along the route had to run faster than their design speed in order to maintain the vacuum. Isambard was either inexcusably unaware of, or deliberately withheld from the South Devon directors the details of the difficulties – difficulties that caused the London & Croydon Railway to close after just a year.


This first section of the South Devon Railway opened on 30 May 1846, using steam engines at first, while the vacuum tube and leather and metal valve continued to be laid. Two public atmospheric trains ran over the line from 13 September 1847, and from 10 January 1848 services were extended to Newton Abbot, with some freight being carried too. Yes, high speeds were indeed achieved as Isambard had predicted – 68mph (109km/h) with a 28-ton load, and 35mph (56km/h) with 100 tons – but the 20-mile (32km/h) journey from Exeter to Newton Abbot with four stops took a slow fifty-five minutes due to one train having to wait for the other to pass, as the route was still single track. Still, at the outset the trains became popular with passengers – apart from those in third class who were asked to get out and push when they broke down.


Brunel may have been light years ahead of his time, but the raw materials with which he had to work were not. The hinge of the airtight valve and the ring around the piston were both made of leather, an organic material that was totally unsuitable for the purpose, as had just been proved at Croydon. The solution was to employ a large team of men to continually run a sticky sealant on the valve to make it airtight. The sealant then proved useless after exposure to the air, so a new compound using cod-liver oil and soap was tried, without much better success. This compound, along with the natural oils in the leather, was sucked into the vacuum pipe, and the leather dried and cracked in the sun, wind and salty air. Famously, it was also gnawed by rats. Air leaked into the pipe through the cracks in the leather and so the steam pumps had to work much harder and burn more coal to keep up the pressure in the pipe. But no other suitable flexible material was available in the mid-1800s.


A telling letter from an ordinary member of the public to the railway’s directors opened a few eyes. It said that it cost 37 pence to run an atmospheric train for a mile as opposed to 16 pence for steam. With the South Devon shareholders having lost nearly £500,000 on the scheme, and faced with a £25,000 bill to replace the entire valve after less than a year, the directors voted to turn their line over to locomotive haulage as from 10 September 1848. Isambard faced angry shareholders at a meeting in Plymouth, and finally admitted that he had been wrong about atmospheric propulsion. His South Devon Railway as a traditional steam line proved hugely successful, and it is now part of the West of England main line.


Three years before the South Devon atmospheric line failed, in May 1845 the House of Lords Committee considered the merits of the Newcastle & Berwick Railway and the Northumberland Railway, and decided against the Northumberland Railway. It would cost more to build as a single-track line than the double-tracked Newcastle & Berwick, it had not been planned to link with other railways in Newcastle and Gateshead, and it would not have sufficient capacity to cope with the soaring demand for rail travel. With defeat looming for the Northumberland Railway, its promoters withdrew it, and the Newcastle & Berwick received its Act of Parliament on 31 July 1845, with an authorized capital of £1.4 million. One trade-off in the Newcastle & Berwick winning support was the inclusion of Morpeth on the main line; original plans envisaged a branch to the market town, though the down side of this change was the sharp reverse curve there.


In order to link the connecting railways from the south to the Newcastle & Berwick, the River Tyne needed to be bridged. In order to gain support for the scheme it was agreed to build the bridge in Newcastle itself, and accordingly, what became known as the High Level Bridge was built. Taking the tracks from the south into Newcastle Central station, the bridge and the station accounted for a third of the overall cost of the Newcastle & Berwick.
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Robert Stephenson’s High Level Bridge at Newcastle is the earliest major example of a wrought-iron tied arch or bowstring girder bridge. Originally part of the East Coast Main Line, today is carries only local services to Sunderland. AUTHOR




Designed by Robert Stephenson, the bridge stands 131ft (40m) above the water and spans 1,337ft (407.5m). There are six spans over the river and four on land, and it has been described as an improved version of Stephenson’s Britannia Bridge over the Menai Strait. Single-carriageway road and pedestrian walkways occupy the lower deck of the spans, and the railway the upper deck. Rail traffic began using it on 15 August 1849, but it was officially opened on 27 September of that year by Queen Victoria. She agreed to return the following year and open Newcastle Central station.
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Robert Stephenson’s frontage of Newcastle Central station. AUTHOR
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The opening of the more functional King Edward VII Bridge in 1906 did away with an East Coast Main Line bottleneck. AUTHOR’S COLLECTION




The track layout emanating from the bridge had problems in that trains entering Newcastle Central station from the south had to be reversed back across the bridge when returning in that direction. Furthermore, locomotives needed to switch ends before a train could head north towards Edinburgh. These problems were solved in 1906 with the opening of the King Edward VII Bridge 500 yards (457m) upstream, after which the High Level Bridge, which had made through trains from London to Edinburgh possible, was relegated to local traffic use.


Newcastle Central was designed by John Dobson, hailed in his time as the most famous architect in the north. It has been described as the finest station in England, with its three great arched roofs built in a curve on an 800ft (244m) radius to form a train shed. Dobson displayed his original plan for the station at the Paris Exhibition of 1858, where it won an award. The station was built in collaboration with Robert Stephenson; it had a neoclassical-styled frontage and was completed in 1850, and was officially opened by Queen Victoria on 29 August 1850. The façade portico, designed by Thomas Prosser, was added thirteen years later. The train shed was extended southwards in the 1890s, with a new span designed by William Bell.
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