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To Gordon Pettit and Rod Smith, two lost friends




Introduction

The guard’s uniform was so spick and span that it seemed he was about to be inspected by a passing dignitary. But not so. He was merely despatching Nozomi train number 933, the thirty-third leaving Tokyo station on that sunny November day. There was nothing special about it. Or, rather more accurately, there was nothing specifically special about that train, but undoubtedly the whole scene was extraordinary.

The train – with its long, platypus-like nose – is the fourth generation to be used on the Shinkansen railway system, which celebrated its sixtieth anniversary in 2024, a development which bears particular significance in Japan as it is seen as the nation’s turning point in its recovery from the self-inflicted disaster of the Second World War. The year 1964 not only marked the inauguration of the Shinkansen (which is Japanese for ‘new trunk line’), but also saw Tokyo hosting the Summer Olympics. This was no coincidence. The decision to build the Shinkansen was part of a commitment to ensure that Japan put on a very good show for the Olympians and the crowds coming to view them.

Our young guard, whose parents were probably not even born in that fateful year of the line’s introduction, was standing to attention, looking at his watch every few seconds. Indeed, seconds count on the Shinkansen. A senior manager let slip that after the Covid pandemic the average train delay had gone up, which was a source of great disappointment. Not by much, however – from just 0.6 minutes per train to 0.7, or put another way, from thirty-six to forty-two seconds. Of course, part of the explanation for this astonishing statistic is that only Shinkansen trains run on the high-speed network. But discipline, operational skills and culture all contribute. Above all, it is people like our guard who are essential to keeping delays to the barest minimum.

His Nozomi  train is the fastest service between Tokyo and Osaka. Not all high-speed trains are as fast. The Hikari service stops at the main stations between the two cities, while the Kodama calls at every one. I was taking the next train to Osaka, another Nozomi, and as soon as the first service had left, passengers were lining up in small orderly queues at places on the platform marked out with signs to show where the doors would be when the train stopped. People politely queued parallel to the tracks to avoid getting in the way of disembarking passengers.

This methodical approach results in trains being turned around at the terminus in just twelve minutes, unthinkable in the hurly-burly of a busy and far less disciplined European station. During this short turnaround time, a small army of cleaners not only removes all the rubbish from the coaches, but also energetically swivels all the seats around, as the Japanese always want to be facing forward, an apt metaphor for their train service. All this is done in a couple of minutes, and the waiting passengers board quietly without anyone using their elbows.

The journey of just over 500 km1 takes two and a quarter hours and provides a view of how the line has stimulated development in what was already a built-up region of Japan. As we will see in Chapter 3, it was no accident that this route through the most heavily populated parts of Japan was chosen for the world’s first high-speed line. Indeed, its very presence has increased the attraction of living in this prosperous region. The line runs through many towns and cities which are so densely developed there is little rural space between them. Despite this urban sprawl, the journey is enlivened by views of Mount Fuji, which pops in and out of sight as the train rounds the hills surrounding it. Although the more famous view is generally taken from the outside, with the train dwarfed by the mountain, the sight of the snow-capped Mount Fuji looming above the train was a source of great excitement for me and the other foreigners, who quickly grabbed their cameras, even though most of the Japanese passengers, seemingly all regulars, were more interested in their smartphones and laptops Sadly, there is no longer any catering on board Shinkansen services except for passengers in ‘Green Class’ premium seats, but bento boxes with a mix of tasty snacks and wholesome food are on sale at every station. The ride was comfortable and quiet, completely fuss-free, and of course the train glided into Osaka station exactly on time.

This, then, is the story of how high-speed rail spread round the world after its introduction in Japan, and how the rate of acceleration has increased in recent years. There is worldwide interest in the technology, as having a high-speed line is now seen as a requirement of twenty-first-century nationhood. With cars being problematic in so many ways, high-speed trains seem to have been blessed with great good fortune: they are beautiful (whereas cars have become uglier), fast (again, cars have got slower, given the congested roads), elegant (cars were once fun but are now grey and functional), modern and supposedly environmentally friendlier. Certainly, they have changed the perception of railways from being a nineteenth-century invention struggling to survive to a twenty-first-century service in huge demand. Now trains are all the rage, with high speed’s slower relatives – whether suburban services, trams, metros or regional expresses – all booming.

High-speed railways may have been invented in Japan, but it is in China where they have become something of a national cult, with a remarkable 30,000 miles of line built in less than two decades. Just to put that in perspective, the whole of Britain’s rail network is around 10,000 miles, and even at its peak was still under twice that length. China is seeking world domination in this technology, and the sheer size of its domestic network will make it difficult for competitors to prevent that.

Travelling on the Chinese trains was a further revelation beyond what I had seen in Japan. The high-speed network is totally separate from the classic services, as they only meet at shared stations, where the old but elegantly liveried green conventional coaches sit on separate platforms, little Thomas the Tank Engines overshadowed by countless Gordons. As if to emphasize its separateness, large sections of the high-speed line are on concrete arched stilts roughly twenty metres above the ground, demonstrating, in a way, that no obstacle can stand in the way of this modern railway behemoth. It is, in fact, a canny strategy, testimony to the long-term thinking behind the project. Initially more expensive, elevating the line results in lower maintenance costs.

Unlike in Japan, high-speed-rail passengers are not allowed down to the platforms until about twenty minutes before departure time, when they pass through automatic gates using their ID cards as identification. All seats are pre-booked online and there are no tickets, just receipts. Foreigners have to use their passports for ID and pass through a gate where their documents are checked manually with a hand-held reader. The control is strict. People who have run up debts or who have misbehaved on a previous journey are banned, as presumably are those the state might want to prevent travelling.

The current set of trains can run at 350 kph but are generally restricted to 300 kph, although, as we will see, the state-owned Chinese Railway Rolling Stock Company is now working on a 400-kph version which it hopes will be in service in 2027. My first high-speed-rail journey in China was from Beijing to Qingdao, home of the famous Tsingtao brewery. In order to sample the different passenger experiences, I first went business class for a whopping £125, when standard class was only £35.

Weirdly, first class was £61 but only offered slightly wider seats than economy, whereas in business class you have an enormous amount of space, enough to extend your seat in the way you can at a deluxe cinema. Essentially, this was like flying first class and the service was very attentive, though the meal was unexciting: a pre-packaged and reheated stew of ribs and vegetables, with a Pot Noodle-type soup as an accompaniment.

All my journeys, each lasting several hours, went without a hitch, with trains on time and very little fuss. Even a trip up to Harbin in the far north, with snow covering the fields but not the tracks, passed off without delay. Before the railway, there used to be flights from Harbin to Dalian, 600 miles away at the southern end of the Liaodong peninsula, but these have now been replaced by trains, not least because they are more reliable in winter conditions.

The key takeaway was the smoothness. There was never a jolt or any vibration, and it certainly would have passed the old threepenny-bit test of standing it on its side. There was never any feeling of speed, and being on the raised track above the countryside provided a good view, often looking down on the conventional track with its slow, dark-green trains.

While this book is in part a celebration of what can be seen as a second railway revolution, a good century and a half after the first one, it will attempt to assess the potential negatives too. There are questions about the trains’ green credentials and their economic benefits, crucially begging the question of whether the vast investment in this technology has proved worthwhile. Opponents to the schemes have ranged from fanatical nuns and deeply committed environmentalists, who rather surprisingly have led campaigns against them, to po-faced Finance Ministers and dyed-in-the-wool railway sceptics, who can’t see beyond their car bonnet. While the numerous supporters of high-speed rail resolutely turn a blind eye to any downsides, there are certainly doubts about whether these trains are the right solution for some countries’ transport systems.

Yet, wherever they have been established, high-speed trains have proved popular and are well used, justifying their often staggering price tags, though there are possible exceptions. What is clear, however, is that these sleek modern machines thundering along the world’s railway tracks are here to stay and will increase relentlessly in number in the coming decades. This book attempts to uncover the real story behind their creation, their operation and their prospects. Enjoy the ride.




1

The Need for Speed

Railways have always been about speed. The fact that trains could travel faster than any other mode of transport was key to their success, and it was the locomotive that was the crucial invention that allowed them to achieve these unprecedented speeds. But the public and, indeed, the nascent railway companies needed convincing that steam power, rather than horse power, was the way forward. In both Britain and the US, early railway pioneers had to see off their four-legged rivals by building faster and more resilient locomotives.

This was a surprisingly prolonged process. There was a lot of vested interest in retaining horses, as they were relatively cheap to buy and did not require an expensive manufacturing facility. They were a long-established ‘technology’ and displacing them was highly disruptive. Moreover, early locomotives were unreliable, with an occasional tendency to blow up, and, initially at least, not much faster than horses.

On the day of the opening of the Stockton & Darlington Railway, 27 September 1825, a horse rider holding a flag with the motto of the railway, Periculum privatum utilitas publica (‘At private risk for public service’), attempted to keep up on a road parallel to the inaugural train, hauled by George Stephenson’s Locomotion, but soon lost out when the train, despite being heavily loaded, was able to accelerate away at a reported speed of 15 mph on a straight section of track. That was by no means a knockout blow for horses. In fact, despite Stockton & Darlington’s renown as the first public railway to use steam engines, it was freight that benefitted from this new form of traction, with passenger trains being hauled by horses until 1833. In fact, as the author of a book on the advent of the railways explains, ‘The main contribution of the Stockton & Darlington Railway in the cause of steam locomotives in its early years was to suggest that they could haul coal 30 per cent more cheaply than horses.’1

The issue of whether horses or locomotives should haul trains was therefore still up for debate during the construction of the Liverpool & Manchester, the pioneering railway that initiated the railway age and was completed five years after the inauguration of the Stockton & Darlington.

Stephenson was adamant that steam locomotives were the future, but the technology still required testing. The directors of the railway had initially favoured static engines using cables but had been persuaded by Stephenson to hold a trial, at Rainhill near Liverpool, of the available locomotive technology, with a prize of £500 (£60,000 in 2026) on offer for the winner. Of the original ten applicants, only five, including Rocket designed by Stephenson and his son Robert, turned up on the day, and one, Cyclopod, was quickly dismissed, as it consisted of a horse disguised as an engine.

The course was just under a mile and a half long, and the engines were expected to run up and down it several times over a six-day period. As its various rivals suffered assorted failures and mishaps, Rocket emerged the easy winner, not least because it reached the impressive speed of 30 mph, faster than any of its rivals, but more importantly it did not suffer from any major breakdowns. The ability of the Stephensons’ locomotives to run fast was soon put to the test. At the opening ceremony, William Huskisson, a politician not surprisingly inexperienced in the risks posed by railways, was hit by a train hauled by Rocket. George Stephenson quickly hitched up a carriage to its sister engine, Northumbrian, to whisk the stricken man to a doctor and opened the regulator – the device that controls the amount of steam going to the cylinders – to reach the astonishing speed of 38 mph.

However, it was to no avail, as Huskisson, whose leg was almost severed in the accident and who had already been in poor health, died that evening. It did, however, demonstrate the potential of what were very basic locomotives.

Across the Atlantic, too, those pesky horses were also resisting progress. The directors of the Baltimore & Ohio, the first major line built in the US, asked a local engineer, Peter Cooper, to design a locomotive, Tom Thumb – a rather crude affair but one which successfully negotiated a couple of test runs. Cooper was then apparently challenged to test his locomotive against a horse-drawn carriage on the parallel track which ran thirteen miles out from Baltimore. The locomotive struggled to build up power, allowing the horse, a strong grey, to gain the ascendancy, but when Cooper managed to coax his engine to develop sufficient steam, he soared ahead, only for Tom Thumb to break down soon after and lose the race. It proved a pyrrhic equine victory, as the directors rightly chose steam locomotives as the power source for what was going to be, by 1852, a near 300-mile railway reaching the Ohio River. There are no contemporary accounts of this race, which apparently took place in August 1830, but it was recalled by Cooper himself some fifty years later and became part of US railroad history.

Speed was indeed the key to the success of these early railways. While the underlying purpose of the Liverpool & Manchester was to ensure that the enormous cargo traffic based on cotton and cloth could travel between the two cities in a matter of hours rather than days, speed of rail travel soon attracted people to the line. Indeed, rather to the surprise of the railway company, passengers flocked to the line, eager to take advantage of this new form of transport which was so much quicker than cart or canal.

Speed became the railway’s USP, and companies competed against each other to run the fastest trains. For a long time, Isambard Kingdom Brunel’s Great Western Railway (GWR), with its broader gauge and long stretches of straight track, was ideal territory for fast running. Brunel’s locomotive engineers, notably Daniel Gooch, delighted in producing engines that took full advantage of the good conditions. As early as 1845, just a decade and a half after the opening of the world’s first major railway, the Liverpool & Manchester, trains on the GWR were reaching 65 mph on test runs. The scheduled time for the journey between London’s Paddington station and Didcot, fifty miles away, was reduced to less than an hour. Other railways, notably the Great Northern Railway (GNR), tried hard to develop express services that could compete but were unable to match the speeds on the GWR’s superb tracks.

Going faster was indeed exciting, but also problematic. Safety was an issue; the middle of the nineteenth century was a period when accidents were becoming increasingly common and dramatic. As is the case today, railway accidents were big news, and there were numerous spectacular disasters as humanity grappled to get to grips with this powerful and, at times, unpredictable technology. In a compilation of the speed records set by the railways in the second half of the nineteenth century, the prolific railway writer O. S. Nock laments the lean years which followed the record-breaking achievements of the GWR. Record-breaking attempts, he writes, had come to a halt in the 1860s because ‘railway speed had rather over-reached itself, and had pressed ahead of the technological advances that were essential to its regular and safe achievement’. The period from 1865 to 1888 was ‘a black one for railway history’ as he lists ‘at least 16 serious accidents’, most of which could be attributed ‘to faulty rolling stock, a complete lack of interlocking of points and signals, absence of proper brakes, or deficient permanent way’.2 Few, he stresses, were down to lack of care by the staff. Given this record, managements had to be concerned with improving safety rather than speed.

There was, too, a difficult trade-off between the various users of the railway. Speed eats up capacity. Running trains fast requires longer stopping distances and consequently greater gaps between services. As the railways became more and more heavily used, managers were faced with the need to balance their desire to run faster trains with ensuring that the growing numbers of services could be operated.

Freight is, of necessity, slower as loads are heavier, and there is little pressure from its users to reduce the timing except for perishable goods such as fish or fruit. And freight was highly profitable. The railway, after all, had been invented for the carriage of goods; passengers had been an afterthought. Given that for the most part the railway consisted of a maximum of two tracks, one for each direction, the potential for running very fast trains was limited.

Through the middle years of the nineteenth century, every technological development was about enabling locomotives to travel faster and to pull ever heavier loads, linking towns and cities ever further afield. These continuous technological developments resulted in more powerful engines, which were supported by improvements to the permanent way such as heavier rails, fewer bends and more sophisticated signalling systems. However, as the tracks filled up with freight trains and local services, the potential to run elite expresses over long distances was limited. By the start of the final quarter of the century, many trains could potentially run at 75 mph, but the opportunities to open up the regulator to reach that speed were few and far between, and average journey times were consequently far lower.

This was well illustrated by a survey conducted by a couple of Victorian trainspotters, E. Foxwell and T. C. Farrer, in 1889. They published a comprehensive analysis of the speed of contemporary trains across the world and expressed themselves as greatly disappointed by their findings. For their research, the pair included only ‘expresses’, which they defined as averaging at least 29 mph. While that was hardly speedy travel, few train services actually qualified. There were no such expresses in several major railway nations – including India and the whole of South America – and only a handful in Australia.

In Germany, an average of 35 mph was rare, while in Italy there was only one train they defined as an express – a daily service between Milan and Venice. Services in Sweden – then still a poverty-stricken agricultural country – were ‘poor’, but Denmark had several good trains. Hungary, meanwhile, was praised for allowing the Orient Express to average 32 mph, which was faster than in neighbouring Austria. In the US, the only trains that qualified as expresses were in the east, including the best service in the world – a train that ran the forty-mile trip between Washington, DC, and Baltimore at an average of 53 mph. Otherwise, Foxwell and Farrer were unimpressed by the speed of services in the US, finding that even those with famous names, which often contained words like ‘Flyer’, barely qualified as express trains, averaging only around the 30-mph mark. One explanation of this poor performance across the Atlantic was that the tracks often went straight through the middle of cities, with the result that they had to run slowly, especially as there were many level crossings.

The best Continental performers, according to Foxwell and Farrer, were France and the Netherlands, who both used mainly British locomotives and had the greatest number of expresses, but it was all disappointing compared with what was happening in Britain, where there were so many faster trains that Foxwell was able to conclude: ‘England first, and the rest nowhere.’3 Foxwell and Ferrer, who were undoubted patriots with a whiff of jingoism, had set a target of 40 mph rather than the 47 kph (29 mph) they used on the Continent. Nevertheless, there were numerous good performers among the British railway companies, with the exception being those operating south of the River Thames, who, they suggested, concentrated too much on their suburban passenger network rather than their long-distance services. The Midland had some ‘excellent services’ which performed ‘wonderful feats of hauling heavy loads at high speeds up severe gradients’,4 but passengers endured ‘gross and notorious unpunctuality [on] some of the most important Midland expresses’.5

There were, though, other benefits apart from speed which passengers of the Midland, a company that had recently abolished second class on the basis that it was an unnecessary provision, could enjoy such as ‘Pullman cars, glasses of milk en route, cheaper cups of tea, luncheon baskets and many other important trifles’6 – their obsession with speed must have been the reason they had not noticed this last was an obvious oxymoron.

The GWR, according to their analysis, had, since its heyday in the middle of the century, fallen away in terms of performance, and they were surprisingly dismissive of the railway whose managers were rather proud of the fact that it had become known as ‘God’s Wonderful Railway’. Foxwell and Farrer highlighted the fact that ‘the Great Western for years has enjoyed a reputation above its merits’.7 Indeed, it was the GNR – running up the East Coast Main Line – which found most favour with the pair, whose praise for the company was so forcefully put that one suspects they may have been slipped a few bob by the railway’s bosses: ‘In matters of speed and smartness, the Great Northern has worked like an inspiring leaven on everything it has touched.’8 In comparison, ‘the Great Northern, on a system one-third the size of the Great Western, gives us as much mileage above 50 miles an hour’.9 In other words, they enthused, there were proportionately twelve times more fast trains on the GNR than on the GWR.

This generally impressive performance of Britain’s railways gave the pair the opportunity to extol the virtues of train travel, stressing how the iron road had opened up so many opportunities for the public. It was speed, they argued, that was the railways’ major asset. There were few societal developments in the nineteenth century that could not, they argued, be attributed to the growth and, in particular, the speed of the railways: ‘Express trains are the efficient cause of some of the most distinctive features of nineteenth-century civilisation.’10 For example, prices of goods became uniform across the country once the railways arrived, thus reducing disparities in wealth: ‘Goods instantly move from where they are most plentiful, and this quicksilver action could never have occurred before railways.’ Railways, they concluded, ‘have made everything common’,11 in a good way of course.

The railways, too, had created a ‘commonality of manners’, introduced ‘freedom’ and ‘made the poor stand up to the rich much as Luther stirred the nations to defy the Church’.12 On the economy, they were quite specific: ‘At least three-fourths of the enormous increase in our commerce since 1850 – by which date most of our trunk lines were in operation – should be credited to the railways.’13 The consequent unprecedented population growth was, therefore, a result of the ‘impetus of the railways’ made possible by ‘the astounding cheapness of most necessaries’. As well as crediting the ‘emancipation of women’ to the ability of the railways to allow them to travel afar, which would have been impossible previously, they suggest that the very invention of this new mode of travel provided ‘hope in the air, a new optimism, fed chiefly by perpetual motion … Over every railway station, the flag of Hope waves bright, while day after day the befriending express moves in and out on its errand of health.’14

This detailed analysis by Foxwell and Farrer had been prompted by the first of two races held in the final years of the nineteenth century by the rival groups of competing companies running trains between London and Scotland. By the mid-nineteenth century, two broadly parallel rail lines, the East and West Coast Main Lines, linked London with, respectively, Edinburgh and Glasgow. The companies running these services had a tacit understanding that journey times between London and Edinburgh would be nine hours by the East Coast, and 10 hours 20 minutes by the longer West Coast route, which also had to contend with steeper gradients. In June 1888, the two West Coast companies – the London & North Western and the Caledonian, who together provided a joint operation – announced that they would cut an hour from their service. This move was prompted, oddly, by the East Coast – a consortium of the GNR, the North Eastern and the North British – deciding in November 1887 to allow third-class passengers to use its fastest services for the first time. This posed a threat to the West Coast companies, who had previously enjoyed a monopoly of these passengers but now potentially faced the loss of this lucrative traffic. Third-class passengers could travel faster to Edinburgh and even reach Glasgow almost as quickly on the East Coast as by the West Coast. Thus, in response, the West Coast companies decided to reduce timings to try to retain their patronage. There was a third company, the Midland, involved for a time, but its route was longer and slower, which meant it was never really in the contest.

That first acceleration of the service by the West Coast companies prompted a tit-for-tat battle in the ensuing months. In the first few weeks of the contest, there were five separate cuts in the journey time as the East and West Coast companies vied to outdo each other’s performance. Interest in the contest was heightened by press coverage, even as far as the US. As the battle reached its height, large crowds gathered at the departure point of the trains and at intermediate station platforms to watch them speed by. The daily performance of each side was reported in the press as if it were a novel kind of sporting encounter. Reporters interviewed the drivers, who became minor celebrities. Signallers along the routes took special care not to slow down these prestigious trains, and teams of workers ensured that the tracks were up to standard. Eventually, the East Coast companies peaked with a run of just 7 hours 30 minutes on 13 August, beating the West Coast by a quarter of an hour. The contest petered out soon after as the rivals agreed on a standard journey time of 8 hours 30 minutes, but the improved timings on the routes remained.

Peace reigned for seven years until the battle kicked off again in 1895, triggered by the completion of the Forth Bridge, which greatly reduced journey times to the north of Scotland. This time an even fiercer and, ultimately, more dangerous race broke out. The ‘race track’ was extended to Aberdeen, a city 540 miles from London by rail and about 100 miles further north than Edinburgh, the previous terminus. The trains ran overnight, which allowed the passengers to try to sleep through what must have been a markedly bumpy journey. The contest escalated to what newspapers called ‘the Race to the North’ as, in a series of deliberate attempts to outdo each other, the companies used ever more powerful locomotives, improved the track and reduced the number and length of station stops. As the intensity of the race increased, timetables were simply set aside and the timings of intermediate stops ignored, which meant breaking one of the cardinal rules of railway operations: departing before the advertised time.

In truth, none of this was designed to help the hapless passengers but, instead, was solely aimed to heighten the prestige of the respective companies. Indeed, passengers’ lives were put at risk as rules were broken. O. S. Nock highlights this, revealing that had speed restrictions not been ignored at times, the records could never have been achieved. In particular, ‘from July 1895 it was clear that in the Scottish section, the North British drivers were prepared to run through the curves and difficult junctions at considerably higher speeds than those prescribed by the civil engineer’. Despite Nock’s confidence that ‘an experienced driver can tell when the riding of a locomotive is becoming unsafe’, the history of the railways is littered with accidents caused by precisely this sort of speeding. Moreover, these high speeds caused untold discomfort to the passengers as the ‘ride quality’ deteriorated, making it impossible to put a cup on a table or doze off quietly due to the shaking of the train. The race had, indeed, got out of hand. That was later elegantly summarized by G. P. Neele, the Superintendent of the London & North Western, who understood that speed was not the only benefit of rail travel and wrote in his memoirs:


There was nothing gained by the arrival at 6.25 or 6.30 in Aberdeen. The hotels were not open for their regular work; the discomfort of unprepared breakfast tables, or the accompaniment of dusting damsels in the coffee rooms, were travellers’ annoyances rather than conveniences. The hour earlier into Aberdeen was a drawback rather than a benefit.15



For added excitement, the trains from the two rival lines were forced to share the final section of track after the Kinnaber junction, thirty-eight miles south of Aberdeen, and consequently the first train to reach this point was the clear winner. The contest lasted for seventeen days in August 1895 and again attracted huge crowds at the departure and arrival points, despite the inconvenient times of day. By the end, the timings were incredible, with the East Coast service reaching Aberdeen in a mere 8 hours 40 minutes. But the winner was the West Coast companies, who finally managed to beat this by eight minutes with an average speed of 63 mph.

However, the affluent passengers arriving for the season’s grouse shooting were unlikely to have appreciated being turfed out of their comfortable carriages at Aberdeen before 5 a.m., rather than the previous arrival of 7 a.m., which had been perfectly timed for breakfast. But for a train enthusiast like O. S. Nock, writing in the 1970s, that final fast run by the West Coast companies on the night of 22 August, which had reached Aberdeen at 4.32 a.m. in just 8 hours 32 minutes, represented the apogee of railway travel. He wrote: ‘No such run had ever previously been made anywhere in the world by any form of transport and despite all recent developments in railway motive power it still remains the London–Aberdeen land record’16 (in fact, by comparison, today’s fastest direct train between London and Aberdeen takes a few minutes over seven hours, but has thirteen intermediate stops).

Cost and safety concerns caused the contest to be called off, but the reductions in timing were again largely retained. The risks were well illustrated the following summer when a major disaster occurred at Preston on the West Coast line due to excessive speed. An inexperienced driver failed to slow the train as it passed through the station, where a curve demanded a speed restriction of just 10 mph. Untypically, the service was scheduled to run through Preston without stopping, and the train jumped the tracks at 45 mph. There was only one fatality, but the accident alerted passengers and the railway companies to the risks of focusing purely on speed.

Despite these concerns about accidents, these contests had a long-term and wider impact. The initial race in 1888 prompted other rail companies to consider their timetables and to make improvements. In his 1900 book on the state of the railways of Britain, the author and railway economist W. M. Acworth is full of praise for how services had been speeded up by many companies. Sometimes this had been achieved by cutting out stops, enabled partly by the use of troughs to replenish water supplies on the go, but it was also due to improved locomotive technology and track quality. Sections of line were rebuilt to reduce curves and there was considerable investment on busy routes to double the number of tracks from two to four for ‘slow’ (stopping and freight trains) and ‘fast’ (express) services. Around the turn of the century, the key technical improvement for locomotives was the greater use of ‘compound’ locomotives, which heated steam in two stages through low- and high-pressure cylinders, increasing the efficiency of engines and allowing them to haul heavier loads at faster speeds.

As well as the East and West Coast services, Acworth singled out the GWR, which, he wrote, ‘has made as many improvements as all the other English companies put together; it has doubled the mileage of express trains and increased their average speed by 5 to 10 miles per hour.’17 This improvement had been helped by the abandonment of Brunel’s broad gauge in the spring of 1892, which meant the establishment of a coherent unified network throughout with no changes of gauge. As O. S. Nock put it, the GWR had ‘entered into the twentieth century in a spirit of boundless enterprise and an enthusiasm that bade fair to eclipse even the most ambitious days of Brunel’.18

It was, though, not just speed which characterized the improvement in rail services in the final years of the nineteenth century. Paradoxically, faster trains can mean greater efficiency, as less rolling stock is required and more passengers are attracted to use the service. Therefore, a trend that today’s passengers would find most surprising and, indeed, welcome was that journeys were becoming cheaper – indeed, considerably so on some services. Whereas previously second-class fares had largely been 2d per mile, they were now just 1¼d for most journeys Even first-class fares had been cut dramatically with, for example, London to Brighton reduced from 12s 6d (62½p) to 8s 6d (42½p). The first-class fares everywhere on the network were a maximum of 2d per mile, previously the rate for second class, representing a substantial reduction from a decade before. Interestingly, while the numbers travelling in first class had hardly increased in this period, there was a substantial rise in second-class passengers, who clearly were more price sensitive than their richer peers.

In terms of the maximum speed reached by locomotives in the nineteenth century, Nock reckons there were a couple of times when 90 mph was achieved by, respectively, North Eastern Railway and Midland Railway engines in the last few years of the century. While there may have been other times when 90 mph was reached, such as during the Race to the North, Nock lamented that no one was there to take measurements. In fact, Nock was only able to cite about a dozen recorded instances of locomotives reaching 80 mph in the history of Britain’s railways in the nineteenth century, and therefore it was not until the first decade of the twentieth century that the long-hoped-for speed of 100 mph was achieved.

By 1900, the GWR, the biggest of the British companies in terms of mileage, was once again leading the race for speed, having worked hard to reduce the timings of its express services. Then came its moment of crowning glory. In 1904, one of its new locomotives, City of Truro, was clocked at 102 mph on a downhill stretch in Somerset. Although the exact speed is disputed, it is generally considered one of the first times in the world that the 100-mph (160-kph) barrier was breached.

It was in the course of another contest, which incidentally was also to have fatal consequences, that this landmark was passed. This time it involved the companies serving passengers disembarking at Plymouth after crossing the Atlantic. For many years, the two companies serving the south-west had a tacit agreement over this traffic. The London & South Western would take the passengers, while the GWR would carry the substantial amount of mail which arrived on the ships. The latter had the advantage of travelling via Bristol, a key distribution hub for mail around large swathes of the country.

Transatlantic ocean liners had traditionally docked at the English port of Southampton, with passengers then travelling onwards to London by train. However, to save time, since travel by land is so much faster than by sea, ships also began docking at the port of Plymouth – over 150 miles west of Southampton. Though further from London, passengers could rapidly cover the remaining distance by train, shaving nearly a day off the total journey. The London & South Western had traditionally served Plymouth, but now the GWR also wanted a slice of the action. A full-scale war broke out as rival companies ran services with no specific timetable, simply picking up passengers from ships as they arrived and steaming to London as quickly as possible. This was to have tragic consequences early in the morning of 1 July 1906, when a special service that had left Plymouth just before midnight the previous day attempted to travel on the tracks through the city of Salisbury at more than twice the 30-mph speed restriction and came off the rails. Of the forty-three passengers on board, twenty-four were killed. While these special services were later run with more care, the race between the two companies continued until 1910.

This was the heyday of Britain’s railways, which were far more advanced and safer than in the rest of the world. Elsewhere, though, there was a growing interest in speeding up train services. After the turn of the century, many other countries began to invest substantially in their railways, enabling them to challenge these speed records.
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The Speed Dictators

The British railway companies were undoubtedly well ahead in 1888, with few challenges to their domination from the Continent. This began to change when a train on the Paris–Dijon line reached 145 kph (90 mph) in 1889.

At this time, several other nations’ railways were beginning to recognize that speeding up services was good for business. Therefore, in the 1890s many railway companies across the globe began to invest heavily in improvements that would allow for faster running on their tracks, and the results began to show through in the first decade of the new century.

Indeed, the period running up to the First World War was an exciting time for the railways. Cars had not yet established themselves as a rival, and with their networks largely built, it was a period during which railway companies could focus their investment on safety, speed and services. The result was a slew of record-breaking performances in several countries, like City of Truro’s effort, with the focus on improving the timing of services on the main lines linking major cities.

In the US, services were being speeded up from the slow performance highlighted in Foxwell and Farrer’s 1889 survey which had revealed that no US service managed to average even 40 mph over its route. As in the UK, the vast US network, by far the biggest in the world, had been built on the basis of encouraging competition rather than cooperation between companies, and on several routes it was possible for these railroads to offer contrasting levels of service and journey times. The emergence of ‘mega’ railroad companies encouraged particularly fierce competition. The decades around the turn of the century had seen a series of mergers of railroad companies resulting in the establishment of several huge conglomerates which were eager to compete to safeguard revenue on their key lines. The most lucrative long-distance route was between New York and Chicago, where the competition between the main providers was prolonged and particularly cut-throat.

The Pennsylvania Railroad had dominated the market with its eponymous Pennsylvania Limited service introduced in 1887. It was an all-Pullman affair boasting baths in every compartment, a barber’s shop, a valet service for the men, and maids for the women. The emphasis was on luxury rather than speed as the journey time was around a day, which afforded plenty of time to enjoy the fine dining preceded by a choice of more than forty cocktails prepared, according to the publicity blurb, in the observation car, another innovation.

The Pennsy’s big rival, the New York Central, decided on a different tack. Its engineers had spent several years improving its locomotives and ran a train on the 436-mile trip between New York and Buffalo which averaged 61 mph, with suggestions that it may have reached a top speed of 112 mph on a test run – a claim met with scepticism from both its rivals and the press. This showed intent, and soon the New York Central – under its dynamic young railroad manager, George Daniels – decided to take on the Pennsy on its key route, the near 1,000-mile trip between New York and Chicago. Daniels was one of those forward-looking railroad managers who was keen to change long-established practices in an industry that was notoriously conservative. Soon after joining as General Passenger Agent in 1889, he branded the company as ‘America’s Greatest Railroad’ and introduced the nationwide emblematic ‘redcap’ porter service.

Daniels chose the inspiring name of Twentieth Century Limited for a new service that would link the two cities in just twenty hours. This was achieved through a series of track improvements, straightening out curves, cutting some station stops and reducing road crossings. A key innovation was to install lengthy troughs at key points to enable the ever thirsty locomotives to replenish their tanks without stopping – a clever ploy picked up from the British companies who had dreamt up the idea. In order to steal a march on its rival, the train was given priority over any other services, even though, with a restricted number of coaches to ensure it could run at maximum speed, the Twentieth Century Limited carried far fewer passengers than routine services. In fact, this whole episode was all about PR, with the names of those travelling on the train printed in local newspapers – a feature copied from luxury transatlantic liners. The meals were just as copious as those offered by the Pennsy, and they cost a mere dollar, clearly less than the expense of providing them.

Passengers were also given the red-carpet treatment – quite literally, as this is the origin of the expression, with the specially provided mat being rolled out on the platform at the start and end of every journey. Not to be outdone, the Pennsy launched its own prestige twenty-hour service for the New York–Chicago trip, renaming its Limited as the Pennsylvania Special. Although the Pennsy’s more southerly route between the two cities was eighty miles shorter than its rival’s, reducing the journey time was made harder by steeper gradients on the line and the difficulty of negotiating its way through Pittsburgh with its innumerable freight trains.

Over the subsequent two decades, interrupted only by the First World War, the rival companies each tried to reduce timings through incremental measures announced prominently in the press – as with the Scottish races, there was extensive media interest in this contest – but the practicalities and cost of speeding up services meant twenty hours remained the norm until the diesel revolution of the 1930s. However, the railroad companies’ efforts to cut journey times showed that they understood the need to attract customers, given that the alternative, the motor car, was beginning to emerge. Indeed, having a rival operating a similar route between two major cities was undoubtedly a way of stimulating improvements.

Back in Europe, by the start of the twentieth century, it was France which led the way with twenty daily expresses averaging at least 90 kph (56 mph), and there was a series of fast international services running from Paris that covered much of western and central Europe, including Vienna and Warsaw. Many of these averaged 64 kph (40 mph) or more, the speed defined as express by Foxwell and Farrer. Italy, too, was waking up to the need for speed, but it was in Germany where most progress was made and records were being broken.

In the 1890s, Germany had already started to focus on alternatives to steam propulsion, notably electricity which was already becoming routinely used for tram systems. A key development for the main line was a novel type of overhead electrification system which enabled far higher voltages to be deployed on the contact wire than had been the case with tramways. Transformers in the train then reduced it to the required level for the traction motors.

Again, it was a contest between rivals that was the stimulus for technical developments. This time the two players were German manufacturers, Siemens & Halske and AEG, who had both started to produce trains using electric-powered locomotives. Sensing that electricity might be a better power source for railways than coal, a group of German companies, including banks to provide the finance, demonstrated remarkable prescience by creating a Research Association for High-Speed Electric Railways. Siemens & Halske and AEG were both commissioned to provide railcars, effectively single-coach vehicles with electric engines and accommodation for fifty passengers. The power system using three-phase electricity was rather inconvenient, as it necessitated overhead equipment on the train that connected with three separate cables. Nevertheless, it was remarkably successful, with both railcars, which were of a similar design, achieving world record speeds.

Unfortunately, when the Siemens & Halske vehicle reached 162 kph (101 mph) on a test run in 1902, it resulted in such extensive damage to the track that the train had to be withdrawn. This had been caused by one of the bogies – wheelsets – lifting right off the track; astonishingly, it landed back on the track without derailing, but in the process the rails split apart and needed extensive repair.

After this, a 23-km track used for military testing was brought back into use, and it was the other railcar, built by AEG, which proved more successful. The following October, it reached 210 kph (130 mph), a record that would stand for a couple of decades, but the technology proved unsuitable for widespread adoption. The three-phase electrical supply required multiple support gantries for the wires, which had to be kept separate, and the technicians could not devise a simple and cheap enough way of delivering power to the train. Consequently, despite the excitement surrounding these record-breaking tests and the potential of this novel type of train, the trials were abandoned and the Research Association was wound up. In fact, it was not until the 1960s that simpler methods of delivering three-phase electric power were developed and adopted widely.

However, it was a later German experiment between the wars that resulted in the setting of a new series of speed records. The key was a new type of locomotive powered by a variant of the internal-combustion engine that had enabled the rapid growth of motor vehicles. In the first decade of the twentieth century, Rudolf Diesel had devised a system of self-igniting internal-combustion engines which proved to be particularly suitable for railway locomotives. While kerosene and petrol had been used to power early alternatives to steam engines, diesels proved to offer a higher power-to-weight ratio, and several countries began to experiment with this technology.

A radical innovation like diesel was a difficult sell to railway companies across the world, given the huge level of capital invested in existing steam engine technology, and the First World War put a stop to these trials. But in the 1920s, technical improvements resulted in the introduction of diesel locomotives in countries as diverse as Russia, the US and Switzerland. Germany too, which had lost much of its railway equipment in the war, was open to innovation and decided to focus on diesel trains, which were lighter and therefore more likely to provide a faster service, given their better acceleration and higher top speeds than steam engines.

Before turning to diesel, however, there was a last gasp attempt to use petrol which had been pioneered during the war, and it would achieve a world land-speed record which still stands for petrol-driven railway vehicles. This was the Schienenzeppelin, a bizarre propeller-driven train designed by German engineer Franz Kruckenberg, who in the war had designed airships and aeroplanes, and had now turned his attention to railways.

There had been previous attempts to combine aviation and railway technology. In Soviet Russia a decade earlier, the scientist Valerian Abakovsky created a railcar that resembled a horse-drawn wagon but with a huge propeller at the front and which reached 140 kph (87 mph). However, in 1921 a test to run even faster ended in a derailment killing seven of the twenty-two passengers, including the unfortunate Abakovsky.

Despite this disaster, the idea of a propeller-driven train was picked up by another maverick inventor, the Scot George Bennie. Impressed by Abakovsky’s efforts, he spent most of the 1920s devising what he called a ‘railplane’ and building a test track at Milngavie on the northern outskirts of Glasgow. The railcar, which Bennie hoped would reach 125 mph, was a monorail hanging from an overhead track and driven by a propeller at the front. The prototype certainly owed more to aviation than railway technology, as it ran on a test track of just 120 metres a few feet above the ground. Bennie hoped the test track would attract finance to build a full system between Edinburgh and Glasgow, suggesting that the railplane could be used for carrying passengers and urgent freight. The idea was that the system would be installed above existing railway lines, leaving slower freight and local passenger services on the conventional tracks below. Bennie even published a poster in futuristic art deco style highlighting the advantages of his system with the confident and modern slogan ‘Swift, safe, sure’. Despite these efforts and the impressive test track, no investors were
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