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Preface



By comparison with their English counterparts, Scottish nineteenth-century railways have suffered from a degree of neglect by economic historians. There is certainly a substantial literature, mostly written for the railway enthusiast, concentrating mainly on topography, dates of opening, mechanical developments and episodes of an entertaining or eccentric kind, and typified by the works of John Thomas. Few of these books cover the whole of Scotland; Nock’s Scottish Railways is essentially descriptive rather than historical, Thomas’s Regional History is limited to the area south of the Forth, and other works are mainly treatment of single companies or of particular dramatic events. Most of the more academic studies are in journal articles, and there are as yet no Scottish parallels to Hawke’s largely econometric analysis of railways and economic growth in mid-nineteenth century England and Wales, to Gourvish’s work on railway management, or above all to the comprehensive study by Simmons of which the first volume has so far appeared. These books are consciously restricted, with the exception of Gourvish’s references to Huish’s work at Greenock, to events south of the border; other writers, claiming to cover the whole of Britain, too often either include very little Scottish material or ignore the country altogether. This study endeavours to fill some of the gaps for the earliest period of Scottish railway history. It covers the years from the first waggonway developments in the eighteenth century to the advent of the railway mania of the 1840s, and concentrates on the planning and formation of the various railways, the problems and achievements associated with their construction, and the financial record of the companies up to 1844.


I owe many debts of gratitude. I am particularly grateful to Professor Christopher Smout for reading and commenting on the manuscript; sections of it have also been read by Professor Norman Gash and Mr Bruce Lenman. Professor Roy Campbell gave me valuable advice on iron prices. For access to primary sources or permission to quote from them, my thanks go to the following: the Rt. Hon. the Earl of Airlie; His Grace the Duke of Buccleuch and Queensberry; Professor and Mrs S. G. Checkland; Sir John Clerk of Penicuik, Bt; the Rt. Hon. the Earl of Dalhousie; Sir William Gladstone, Bt; the Rt. Hon. the Earl of Leven and Melville; Mr A. M. M. Matheson; G. A. More Nisbett, Esq; the legal firm of Messrs Shiell and Small; Professor Anthony Slaven; Col. the Rt. Hon. the Earl of Stair; the Keeper of the Records of Scotland; the Clerk of the Records of Parliament; and the Trustees of the National Library of Scotland. Attempts to contact the owners of some other papers have been unsuccessful, and I apologise if any offence has been caused.


Further thanks are due to Mr Robin Gibb for drawing the maps; to my aunt, Mrs Doris Hunter, for not only typing the manuscript superbly but also keeping an eye on my inconsistencies of style and practice; to Mrs Isobel Fraser for ferrying material between author and typist; and to Mr John Tuckwell, a most helpful and relaxed publisher. The editors of the Scottish Historical Review have allowed me to include a version of part of my article on the sabbatarian problem in their October 1978 issue. The collection of material has been much eased by grants from the Travel and Research Funds of the University of St Andrews.


It has become an authors’ cliché to attribute their greatest debt to their wives; it remains true that the dedication of this book reflects not only the fact that my wife has lived with this project for longer than either of us would care to think about, but also the recognition that without her encouragement and patience it might never have reached a conclusion.
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A NOTE ON PROPER NAMES


Place names have have been spelt in accordance with modern usage except where they form part of a company name (e.g. Newtyle & Glammis Railway). Names of individuals have where possible been given in the spelling used by the individual concerned (e.g. Macneill, Airlie). For ease of reading, the intermediate commas in the names of railway companies have been omitted (e.g. Glasgow Paisley Kilmarnock & Ayr). Where details of a route are given in the tables, the insertion in parentheses of the name of another railway or waterway indicates that a connection was made with it at the place mentioned.
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The Century of the Waggonways


 



I. The eighteenth-century background



THE tentative origins of developments which later assume substantial significance have often been of particular interest to historians. In Scotland at least, the eighteenth-century prehistory of the railways has been examined perhaps more closely than any subsequent period. Among other authors, Dott has catalogued most of the Scottish waggonways, Dendy Marshall has placed them in a British, and Lewis in a European, context, Baxter has examined them with the eye of an industrial archaeologist, and Duckham has paid them considerable attention in his study of the Scottish coal industry.1 Although much material has thus been sifted, none of these studies has been concerned with the waggonways as part of the continuing development of the Scottish railway system; conclusions remain to be drawn both about the waggonways themselves and about their ancestry of the later railways.


The rationale for construction of the waggonways was quite simply coal. The eighteenth-century economy, particularly in the latter part of the century, was for various familiar reasons an expanding one, and this is not the place to re-examine the causes of the Industrial Revolution. In Scotland the increasing trading opportunities offered by the Act of Union led in particular to the tobacco fortunes made by Glasgow merchants, and later to the establishment of a cotton industry in Strathclyde. The coal and iron industries showed little expansion during the first half of the century, but from 1760 — the year of the foundation of the Carron Company — the growth was rapid, encouraged by the spread of coke smelting, the availability of merchant money, and the desire of landowners to develop their mineral resources.2 For expanding industries, adequate supplies of fuel at reasonable cost were essential, and, although textile mills in suitable locations might use water power, for most firms this meant coal. A key concern of eighteenth-century industrialists was satisfactory access to coal supplies; equally, on the supply side, coalowners were compelled to attend to the transport facilities which would allow them to extend their markets.


Early in industrialisation most countries have been faced by problems caused by inadequate transport, and of these Scotland had its share. For the carriage of goods, transport by water was generally preferable to carting by road. Adam Smith calculated that the conveyance of two hundred tons of goods from Edinburgh or Leith to London would require either one ship with six or eight men, or fifty waggons each with two men and eight horses; in either case a round trip would take about six weeks.3 The country was therefore fortunate in having a long, if stormy, coastline, with few important towns at any distance from the sea. A substantial coasting trade distributed fuel, consumer goods and food around the country, while regular services linked Leith to London, Newcastle and the Scottish east-coast ports, and Glasgow to Lancashire and Ireland. The long and dangerous voyage round the north of Scotland, however, discouraged sea trade between the east and west coasts. Nor was Scotland well endowed with navigable rivers; ships plied up the Tay and Forth only as far as Perth and Stirling, the fast-flowing Tweed, Don and Spey could not be used at all, and until improved in the 1770s the Clyde was too shallow for any but the smallest vessels to reach Glasgow. Golborne’s dredging work on the Clyde was the only substantial improvement to any Scottish river navigation, and no unnavigable river was ever made navigable.4 Compared to developments in England, relatively little effort was made to extend the scope of water transport by canals: only two significant ones — the Forth & Clyde and the Monkland — were opened in the eighteenth century, both in its last decade.5


Canals and navigable rivers were in any case mainly of use to those in their immediate vicinity, and for the most part inland transport depended on the roads. The traditional view, which saw the roads of the eighteenth century as badly organised, badly constructed, and of limited economic significance, particularly for the movement of heavy goods, has in the last decade been considerably revised. Almost all the evidence for important and increasing flows of road traffic, based on an expanding and reasonably well co-ordinated turnpike system, has come from England and Wales.6 Similarly detailed work on Scottish roads would be much welcomed — meanwhile it still seems probable that most Scottish roads, particularly in the earlier part of the century, were quite unfit for wheeled vehicles, with many north of the Tay being frequently impassable.7 Even in the Glasgow area in the 1740s, carriage was conducted by packhorses or horse-drawn sledge: ‘for all practical purposes the wheel might as well not have existed’. In the city itself personal transport for visitors in 1744 was reported to be limited to a few sedan-chairs.8


Much of the evidence for the state of the roads comes from the ministers who contributed to the Old Statistical Account. Allowance must be made for the enthusiasm with which many of them embraced the progress made in the twenty years before they wrote in the 1790s, which may have led them to exaggerate both the inadequacy of early eighteenth-century roads and the degree of improvement achieved thereafter. There is, however, general agreement that the six days per year of statute labour imposed by an act of 1669 had merely resulted in roads which were ‘neither half made, nor half kept in repair’.9 Travellers on the road from Strathaven to Muirkirk were reported to require the services of a guide, though the road was ‘even then very dangerous and altogether impassable for any carriage’. In Dumfriesshire:


most of the roads were unmade, or had been repaired in a very superficial manner; and in that district of the county called Annandale, almost the whole of the roads were impassable during the winter season.10


Further north, ‘previous to the year 1790, a great part of the interior of the Carse of Gowrie was perfectly inaccessible to carts for almost half the year’.11


Some improvement came when the requirement for statute labour was gradually commuted into a monetary payment after 1750, although in some parishes the labour requirement survived into the 1790s. In Whittingham, East Lothian, the parish roads were kept in good repair for £56 per year:


a heavy tax upon the farmers, but it is generally paid with the greatest cheerfulness, from a thorough conviction of the great conveniency and advantage of good roads.12


The most important change, however, was the advent of the turnpike system. Here, Scotland lagged a long way behind England. The first Scottish turnpike trust was established for Edinburgh in 1714; by the time of the second, in Haddington in 1750, England and Wales already had 3386 miles of turnpiked road. Pawson’s extensive list of trusts (which does, however, omit some which were authorised towards the end of the century) shows 24 authorisations in eighteenth-century Scotland, all in the Borders or the Forth-Clyde Valley.13 Initial prejudice against the payment of turnpike tolls appears to have been soon overcome:


When they were at first proposed, they met with keen opposition; but they have since been universally acknowledged to be of signal benefit to the country.14


John Naismith, reporting on the parish of Hamilton, gave perhaps the most judicious summary:


They are generally kept in pretty good order; though, from the softness of the soil, and the scarcity of materials, hard enough to stand the fatigue of the many heavy carriages which pass, it is attended with considerable difficulty and expence. Nobody here entertains any doubt of the advantage of turnpike roads, since, at least, three times as much weight can be drawn in a carriage, as was sufficient to load it before they were made. If any objection can be made to the turnpike roads of this country, it is to the manner in which they have been laid out, being generally conducted over the summit of every eminence in their course; when with a little judgment and attention, a direction might have been found equally near, and incomparably more easy and convenient.15


Severe gradients would be especially inconvenient in an area like Hamilton, where there would be considerable coal traffic.


Undeniably, the turnpikes were an improvement. They were not, however, a financial success. The road from Perth to Crieff, for instance, in its early days attracted so little traffic that its receipts were not even sufficient to pay the interest on its construction costs.16 By 1859 the 1400 miles of turnpike in the west of Scotland had accumulated a combined debt of £731,000, much of which they had managed to offload on to railway companies as the price for withdrawing their opposition to the railways’ acts of authorisation.17 Nor were they providing the complete and cheap transport system which was required, even by the end of the eighteenth century. The problem was not so much personal travel. This was in any case normally a matter of necessity rather than pleasure. The turnpikes had made coach journeys practicable at least in the south of the country, although the loss of time involved, the discomfort of travelling over a surface often still made up of the ruts of previous traffic, the fear of highwaymen and the exactions of innkeepers ensured that such travelling was not undertaken lightly. On other roads the rigours of horseback were unavoidable. For long journeys coastal passage-boats provided regular, if slow and uncomfortable, services to the ports of Britain and beyond. One way or another, the man with enough money to pay for his travel could usually achieve his journey. The poor man moving for a considerable distance — say from the Highlands to seek work in Glasgow — might find a cheap passage or work his way by boat; for shorter distances, and sometimes for long ones, he would walk.18


The continuing problem was the transportation of heavy goods. Dependence on road transport was not an absolute bar to economic expansion: enterprises such as the ironworks at Shotts and Wilsontown, or the cotton mills at New Lanark, were after all successfully established away from navigable water, and presumably found that the advantages of immediate access to coal, iron ore or water power compensated for any difficulties with transport. But the cost of moving heavy items by cart, even on a turnpike where loads could be two or three times as heavy as those on the old roads, meant that an individual producer’s market was at best restricted, and at worst it could make extraction of minerals or industrial production non-viable. Turnpike management, and the improved methods of road construction introduced in the late eighteenth and early nineteenth centuries and associated with the names of Telford and McAdam, could offer only limited help. In Aberdour in 1791, for instance, even although the road was turnpiked, it was not in sufficiently good condition to permit profitable mining of the parish’s coal. In the parish of Barr, in Ayrshire, inadequate roads prevented the inhabitants from obtaining coal, though there were coal mines only 4½ miles away.19 The minister of Hoddom, in Dumfriesshire, spoke for many coal-less parishes:


No county, either in Scotland or in England, can boast of having better roads than the county of Dumfries . . . The great, almost the only drawback, which this parish sustains, is the want of coals. Our distance from these is about 16 miles, which renders their carriage by land very expensive . . .20


It may be true that, in overall national terms, transport inadequacies were not yet a major factor impeding economic growth, and that, as Campbell suggests, the concentration of Scottish industry and wealth in the central belt, giving producers a local market sheltered by distance from English rivals, meant that:


transport improvements were less important for the industrial growth of Scotland in the eighteenth century than they were for the development of the heavy industries and the full exploitation of the country’s natural resources in the nineteenth century.21


But even in the later eighteenth century the constraints imposed by transport costs were irking an increasing number of individual producers and potential producers, particularly in a coal industry which was already undergoing growth. Nef’s well-known studies drew attention to the expansion of the British coal industry in the sixteenth and seventeenth centuries, and suggested that Scotland’s proportion of the total remained reasonably steady through this period and beyond. Duckham has charted the continuing growth of the industry in the later eighteenth century, to reach an output of almost two million tons per year at the end of the century.22


The best answer to the transport problems of the coal industry was water, and most of the first Scottish collieries to be developed were close to the sea, in particular to the Firth of Forth. But even those areas of Fife, Clackmannanshire and the Lothians which had access to the sea found it difficult to compete with the highly organised sea trade of Tyneside, while the major coal reserves of Lanarkshire and Ayrshire remained undeveloped for lack of reasonably priced transport. The solution might have seemed to be to follow the example of the Duke of Bridgwater and bring water transport to the coal. But although the later part of the century saw canals spread throughout the northern and midland coal areas of England, in Scotland a great deal of discussion led to relatively little action. Of the few major canals opened before the end of the Napoleonic wars, the Aberdeenshire was far from the coalfields, the Glasgow, Paisley & Ardrossan might have been much concerned with coal if it had ever been built beyond Johnstone, and even the Forth & Clyde opened up no new coalfields and carried comparatively little coal. Only the Monkland Canal was primarily concerned with coal, as it successfully opened up a previously unworked area of North Lanarkshire and helped to solve the problem of supply to Glasgow. For reasons of both geography and economics, the canal boom of the 1790s did little to help most Scottish coalmasters.23


The other possibility offered by the English example was the use of rails to link the pits with the nearest navigable water. Such waggonways had been in use on Tyneside and in Shropshire from the seventeenth century,24 and they had certain clear advantages for the coal owner. They were cheaper to construct than canals, and could be more flexible in use. They could be realigned or extended with reasonable ease as old shafts were closed and new ones opened. They would normally use horse power, but, since the navigable water would be downhill from the pitheads, the loaded waggons would be helped by gravity, and might even, as on the Tranent & Cockenzie waggonway, be run entirely by it: there was seldom much uphill traffic on coal waggonways, although some carriage of salt from Cockenzie was reported.25 Since their value was in moving large quantities of heavy goods over a fixed route, their use was effectively limited to the coal and, to a lesser extent, the iron industries. From these aids to heavy industry the Scottish railway system eventually developed.


Plans for long-distance waggonways never came to fruition, although projects to deliver coal to areas like the central Borders, and even to link Glasgow and Berwick, were seriously canvassed in the early nineteenth century. A proprietor like the Earl of Dumfries, who had hoped to export coal from his Cumnock mines through Ayr to Ireland but had been defeated by the costs of sixteen miles of land haulage, had to await the arrival of the steam locomotive and the fully fledged railway.26 Short waggonways, however, were invaluable as links from collieries to harbours or to nearby ironworks. Excluding lines entirely within the confines of a mine or works, some thirty such waggonways have been traced in the years up to 1824. On some the information is extremely shadowy, depending on isolated references or single indications on maps. Not the least obscure is the candidate uncovered by Lewis for the first possible Scottish waggonway: in 1606 Thomas Tulloch of Inveresk was granted a patent for transporting coal by ‘ane work and ingyne nocht knowin in this Kingdome at na tyme before’.27 Those for which some positive information is known are listed in Table 1. All but two had coal mines at one end, and the two exceptions — from Carron works to the Forth & Clyde Canal, and from Newbigging limeworks to the sea — may well also have carried some coal. Five lines took coal directly into ironworks: almost all the rest ran to navigable water.



II. Early waggonways: Tranent, Alloa and Lord Elgin’s



Among the list of early Scottish waggonways, some deserve individual consideration. If we ignore the claims for Thomas Tulloch, the waggonway was brought from England by a group of ‘adventurers with more hope than acumen or perseverance’.28 The York Buildings Company, started in the previous century to supply water to parts of London, had changed ownership in 1719. In this and the following year the new partners had moved into property speculation, and contributed to the excitement preceding the South Sea Bubble by spending £308,913 on buying the greater part of the Scottish estates forfeited after the Jacobite rising of 1715. Among those purchases, which made the company the largest landowner in Scotland, was the estate of the Earl of Winton, including the coal mines of Tranent and the salt of Prestonpans. The new owners at least showed themselves willing to innovate. Murray credits them with the introduction of the first Scottish ‘fire engine’ at Elphinston colliery, and in 1722 they built a wooden waggonway from Tranent pits to the sea at Cockenzie.29 The line was built to give a steady downhill incline to the sea, even though this required the construction of a substantial embankment, so that loaded trains of waggons could be sent down by gravity under the control of a brakesman, and horses would only be required for returning the empties.30


The Tranent & Cockenzie waggonway gained an accidental footnote in military history when Sir John Cope’s cannon rested on it at the battle of Prestonpans, but it apparently failed in its primary purpose. The York Buildings Company invested £3,500 in their improvements, but were unable to make £500 per year on the coal and salt combined; they also had difficulty finding a tenant, and in 1729 they petitioned the Barons of the Exchequer for a reduction in the purchase price of the Winton estate.31 Duckham considers that the dominance of north-east England in the sea-coal trade meant that investment capital in Scotland was unlikely to be spent, at least in the early eighteenth century, on linking collieries to tidal water: he implies that the company’s decision to build their waggonway may have been due either to unjustified speculative optimism, or to ignorance of the coal industry.32 It is however possible that a limited operation aimed perhaps at cutting transport costs to Edinburgh rather than competing for a wider market could have been a justifiable economic decision: the later Fife waggonways, after all, were reasonably successful working from this premise. And it is likely that the financial failings of the mid-eighteenth century were due to the incompetence of the York Buildings Company rather than to any inherent defects in the physical arrangements at Tranent. By 1779 the Cadell brothers, who had wide experience of coalmining in the Lothians and Fife as well as being involved in the founding of Carron Company, were willing to convert their tenancy into ownership when the pits and the waggonway were put up for auction.33 But the Cadells may not have been particularly concerned with the waggonway, and they certainly did not send all their coal by rail and sea. The minister of Tranent, in his report for the Old Statistical Account, said nothing at all of the line, although he expatiated at length on the coal miners, and complained that:


Table 1. Waggonways constructed, 1722—1824
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Table 2. Waggonways projected but not constructed
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Sources for Tables 1 and 2:


1. Old Statistical Account 2. New Statistical Account 3. J. Rennie, Report respecting the Proposed Rail-way from Kelso to Berwick 4. T. Telford, Report relative to the Proposed Railway from Glasgow to Berwick-upon-Tweed 5. R. Buchanan, Report relative to the Proposed Rail-way from Dumfries to Sanquhar 6. W. Aiton, General View of the Agriculture of the County of Ayr 7. R. Stevenson, Report relative to various Lines of Railway from the Coal-field of Mid-Lothian to the City of Edinburgh and Port of Leith 8. R. Stevenson, Report on the Roxburgh and Selkirk Railway 9. R. Stevenson, Report relative to the Lines of Railway surveyed from the Ports of Perth, Arbroath, and Montrose, into the Valley of Strathmore 10. R. Stevenson (ed.), ‘Essays on Rail-Roads’, Trans. Highland Soc., VI (1824) 11. H. Baird, Report on the Proposed Edinburgh and Glasgow Union Canal 12. H. Baird, Report on the Proposed Railway from the Union Canal at Ryal, to Whitburn, Polkemmet, and Benhar: or, the West Lothian Railway 13. C. MacLaren, Railways compared with Canals and Common Roads 14. HLRO Deposited Plan, HC 1824, Monkland & Kirkintilloch Railway 15. J. Priestley, Historical Account of the Navigable Rivers, Canals, and Railways, of Great Britain 16. T. Grainger & J. Miller, Report to the Proprietors of, and Traders on the Canals and Railways terminating on the North Quarter of Glasgow 17. P. Chalmers, History and Statistical Account of Dunfermline 18. D. Stevenson, Life of Robert Stevenson 19. M. J. T. Lewis, Early Wooden Railways 20. B. F. Duckham, A History of the Scottish Coal Industry 21. B. Baxter, Stone Blocks and Iron Rails 22. G. Dott, Early Scottish Colliery Waggonways 23. C. F. Dendy Marshall, A History of British Railways down to the Year 1830 24. D. Murray, The York Buildings Company 25. R. H. Campbell, Carron Company 26. W. Nimmo, The History of Stirlingshire 27. I. D. O. Frew, ‘The Brora Colliery Tramway’, Railway Mag., 106 (1960) 28. J. C. F. Inglis, The Fordell Railway 29. C. Highet, The Glasgow and South-Western Railway 30. J. Thomas, A Regional History of the Railways of Great Britain, VI: Scotland 31. C. E. Lee, The Evolution of Railways 32. W. W. Tomlinson, The North Eastern Railway 33. H. G. Lewin, Early British Railways 34. J. A. Fleming, Scottish and Jacobite Glass 35. Glasgow Town Council Minutes, 6 April 1802 36. SRO, BR/PROS(S)/1/1: Projected Railway between the Harbour of Montrose and the City of Brechin 37. R. Stevenson, A Memorial regarding the Propriety of Opening the Great Valleys of Strathmore and Strathearn by means of a Railway or Canal 38. Railway Times, 22 July 1838 39. Glasgow, Paisley, Kilmarnock & Ayr Railway, Report of Directors to Shareholders’ Meeting, 21 Aug. 1845 40. SRO, BR/LIB(S)/6/224 p.123: anon. cutting, c.1820 41. Scotsman, 8 Jan 1825 42. Anon., ‘Early Scottish Railways’, Three Banks Rev. 74 (1967)
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The great number of carts that daily resort to the different collieries, are extremely destructive of the roads; so that, in many places, the cross roads in this parish are almost impassable.34


In 1815 the Cadells relaid the way with cast-iron rails, retaining a single line with passing places, although shortly afterwards it was noted that railways were ‘generally made double, one for going and the other for returning’.35 They did not follow up the mysterious experiments conducted on the line by a Mr Ruthven, who in 1818 endeavoured ‘to apply the principle of the crank so successfully used in his Printing Press, to propel waggons up an inclined plane’.36 Cadell influence was also presumably responsible for the early ventures of the Carron Company into waggonway construction, the first way at Carron being built perhaps only a year after the company’s foundation.37


Early English waggonway practice divided broadly into northern and southern patterns. On Tyneside relatively large waggons were hauled along tracks of substantial gauges, including the 4′8½″ gauge that George Stephenson took to the Stockton & Darlington. According to Outram in 1799, most lines in South Wales were built to a gauge of 4′2″. Along the Severn even smaller waggons and narrower tracks were common.38 It was the latter pattern which the York Buildings Company had brought to Tranent, and which was copied in the Alloa waggonway built by John Francis Erskine of Mar. Erskine was co-author of the Alloa report in the Old Statistical Account, and not surprisingly he was willing to sing the praises of his innovation, while succinctly summarising the incentives for a coalowner to invest in a waggonway:


It has often been asserted, that there have been more estates lost than made (especially in Scotland) by working coal mines. There probably has been some foundation for such an assertion. The expences of mining and keeping up a colliery are considerable, and the commodity will not bear a great price; so that it is only a large quantity, that can produce a profit adequate to the expence. While the coals of the barony of Alloa were brought to the shore in small carts by the tenants, the quantity was uncertain, and often not very considerable. In 1768 a waggon way was made to the Alloa pits, which proved to be so great an advantage, that it induced the proprietor to extend it to the Collyland, in 1771. The sales were by these means increased, from 10,000 or 11,000 chalders to 15,000 or 16,000.


Although the way cost at least 10/- per yard to lay, ‘the proprietor has been long ago reimbursed, and is a considerable gainer’.39


In spite of the early introduction of narrow-gauge waggonways at Tranent and Alloa, most early Scottish ways conformed more closely to Tyneside practice, at least on the question of gauge. This was hardly surprising. North-east England was geographically close, and a large number of Tyneside colliery viewers, foremen and engineers came to Scotland on visits or contracts. Some settled permanently, like John Dixon of Sunderland, who bought Dumbarton Glassworks and supplied them with fuel via a new waggonway and the Clyde.40 His son William rose from manager of Govan Colliery to be the ‘mighty Zeus of Scottish coal and iron masters’, owning a series of collieries and the Govan, Wilsontown and Calder Iron Works. In the 1770s he built a coal-to-water waggonway from Govan to the Clyde, parts of which were later incorporated in his son’s Polloc & Govan Railway.41 Under the influence of such men, gauges of four feet or more became common. The second edition of the Encyclopaedia Britannica in 1778 described four feet as ‘the common gauge’:42 in fact, no one gauge ever seems to have been generally accepted, but the selection of four feet for, among others, the Middleton Colliery Railway, the Tanfield Waggonway, the Surrey Iron Railway and the Kilmarnock & Troon did mean that it was used on some seminal lines in the development of the railway.


While the gauge of Scottish waggonways varied considerably, there was even less consensus on the size of waggons. Tyneside-style large waggons, of about three tons’ capacity, were noted about the turn of the century at Fordell, and on the Elgin waggonway, where the capacity increased from 50 to 60cwt between 1784 and 1796. But the narrower lines kept to smaller waggons, of 40cwt capacity at Tranent, and 30 at Alloa and Pinkie. Sometimes either evidence is contradictory or practice on a particular waggonway changed dramatically over time. Thus, Lewis suggests 60cwt waggons at Ayr, but in 1811 Buchanan stated that a horse there normally pulled five waggons each of one ton net. Erskine of Mar specifically defended the use of three small waggons rather than one large one, as being easier to load and unload, less damaging to the track, and easier for the horses.43 Over time, there was a gradual though not unanimous move to smaller waggons. The celebrated mining engineer Robert Bald recommended moderate-sized waggons to all coalowners in 1816, and noted in the following year that Fordell waggons now held only 48 cwt — surprisingly, they still required two horses per waggon. A few years later Robert Stevenson, who thought that large waggons destroyed the track, noted that in general waggons in Scotland were smaller than they had been before.44 Again then, Tyneside practice was not automatically copied, but individual owners calculated, sometimes by trial and error, what would best suit their own circumstances (see Table 3).


The difficulties in tracing the physical development of a waggonway culminate in the changing patterns of the Earl of Elgin’s lines in the Dunfermline area. During half a century of alterations and extensions, both the places of origin of the traffic and the harbour to which it was sent were changed. Baxter, indeed, tries to unravel the problem by treating it as a matter of two distinct waggonways.45


The Earls of Elgin had interests in lime and, later, in coal. It may have been local patriotism which stimulated the claim that their limeworks were ‘the most extensive . . . even in Britain, belonging to any particular person’, but an annual production of 80,000 to 90,000 tons of limestone was certainly substantial. By the late 1790s the seventh earl also owned 900 acres of coalfield, with an annual production of up to 90,000 tons.46 Limestone rather than coal was the initial catalyst for a waggonway built, according to the Old Statistical Account, by the fifth earl in 1777-8 to convey stone ‘from the quarry to the kilnheads’ at Limekilns:47 since the fifth earl in fact died in 177148 it is reasonable to identify this line, as most authors have done, with one built about 1768 from Berrylaw to Limekilns.49


Although the minister of Dunfermline might be unsure of dates twenty or thirty years before, he presumably knew what was happening as he was writing in 1794. The seventh earl, he reported, finding himself short of coal to fuel the lime kilns, had recently bought the extensive coalfields of West and Mid Baldridge, Clune, Luscar and Rosebank: ‘from these coal mines, his Lordship is making a waggonway of 4 miles extent, to his lime-works’. Geographically, it seems possible that this could have been done by relaying the original line and extending it for a mile to Baldridge, but in fact it appears to have been a completely new route.50


Table 3. Waggon capacity on Scottish waggonways






	Waggonway


	Date


	Waggon capacity cwt







	Elgin


	1784


	50







	Alloa


	1795


	30







	Halbeath


	1795


	40-42







	Fordell


	1795


	48







	Elgin


	1796


	60







	Fordell


	early 19th c.


	60







	Ayr


	early 19th c.


	60(?)







	Ayr


	1811


	20(?)







	Tranent & Cockenzie


	1819


	40







	Pinkie


	1824


	30








Sources: Old Statistical Account VIII, 617; X 507; XV 270. A Scott in R. Stevenson (ed.), ‘Essays on rail-roads’, Trans. Highland Soc., 6 (1824), 24. R. Buchanan, Report relative to the Proposed Rail-way from Dumfries to Sanquhar, 14. C. MacLaren, ‘Railways compared to canals and common roads’, Pamphleteer 26 (1826), 60. M.J.T. Lewis, Early Wooden Railways, 189-90.


 


Meanwhile, there are complexities at the other end of the line. The earls owned three almost adjacent harbours, at Brucehaven, Limekilns, and the newest and best one built by the seventh earl at Charlestown (a village built by and named after the fifth earl). Lewis suggests that a branch had reached lime works at Charlestown by 1792, before the harbour was built, and that a connection from Pitfirrane pits to the new harbour was added by 1801.51 Certainly at some point the emphasis of the line changed, so that the main flow of traffic was from the collieries to Charlestown. Duckham, apparently following Baxter, suggests this was when ‘the iron Elgin Railway proper was opened in 1812’ from Wellwood and Rosebank collieries to Charlestown.52 The major part of this change was probably relaying the old line with iron-edge rails and extending it at least to Rosebank; but Dott adds to the confusion by suggesting that Wellwood and perhaps even Baldridge were not brought on to the line until about 1841, which might coincide with Chalmers’ statements that the railway ‘has recently been greatly improved’.53


Chalmers also speaks of ‘a change in the line of the rail-road in 1821’ substantial enough to involve the creation of two inclined planes. The two tracks between the inclines were graded separately and in opposite directions, so that a waggon might run under gravity in either direction from the head of one incline to the foot of the other. These were engineered by ‘the ingenious Mr Landale of Dundee’ and may be seen as a trial run for the later eccentricities of his Dundee & Newtyle.54 A branch into Dunfermline was added in 1834, by which time the railway was known as the Dunfermline & Charlestown; the branch enabled the line to carry not only minerals, but also general goods traffic and passengers to and from the river steamers, which they had to reach in small open boats. Between 1838 and 1843 an average of 23,000 passengers per year passed through Charlestown harbour, most of whom travelled on the railway.55
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The final main line of the Dunfermline & Charlestown, then, ran from Wellwood and Baldridge to Charlestown harbour, a distance of some six miles. The processes by which this was attained are sufficiently difficult to trace; there is even less information available on the dates at which various branches were abandoned. It is worth noting, however, though as weak evidence only, that the undated map in Chalmers’ 1844 volume shows only the line from the Baldridge area to Charlestown and the Dunfermline branch, and omits any connections to Limekilns, Pitfirrane, Berrylaw or Wellwood.56 Not far away, the Halbeath railway showed a similar, though less complex, pattern of altering tracks as conditions of coal supply altered; by 1847 the colliery which gave the line its name was no longer linked to it. In the 1850s a link line was built between the Elgin and Halbeath railways.57



III. The first railway?: Kilmarnock & Troon



In the early nineteenth century there are signs of greater ambition in the projectors of waggonways. Those built were in general more substantially constructed, and in some cases longer. Those planned but not built extended the range of conceptual possibility to lines of over a hundred miles, and to the servicing of agricultural areas. Where the eighteenth-century waggonways had been designed, so far as is known, by employees at the relevant collieries, engineers of national repute were now commissioned to survey and design cross-country lines. Alongside the creation of more short coal-to-water waggonways, there were now also plans for lines which would replace water transport rather than merely be an adjunct to it. The fact that these ambitious lines were not built showed that they were ahead of their time, and that the cheerful forecasts of 10% or 12% net profit were too hypothetical to extract capital from landowners who were concerned first with high wartime costs and later with low demand in the post-war depression: but the fact that the plans were made shows that the nature of the waggonway was changing.


There is no easy way of deciding when the waggonway becomes the railway. To insist on the presence of the steam locomotive seems unnecessary: the Stockton & Darlington did not become a railway simply because the directors were persuaded by George Stephenson to try his engine, and the Edinburgh & Dalkeith was certainly a railway although it was pulled by horses through the 1830s and after the mania. If a line must be drawn, it may be best to draw it on organisational criteria. When a line is established as a public railway by Act of Parliament, with its control thereby vested in the full panoply of directors and shareholders, and its charges and behaviour subject at least potentially to parliamentary interference, it has attained a status beyond that of the humble waggonway. If this criterion is accepted, the traditional claims of the Surrey Iron Railway and the Kilmarnock & Troon to be the first ‘proper’ railways in their respective countries can be justified.58 Waggonways were no longer to be simply the private property of coalowners with short-distance transport problems.


The Kilmarnock & Troon Railway, although longer than the others, was fundamentally just another coal-to-water waggonway. In one respect at least it was an old-fashioned one, in that it was constructed as a plateway at a time when other Scottish lines used the edge rail.59 The plateway, or tram-road, with flanged Lsection rails on which tram-engines ran with unflanged wheels, was popular in southern England in the eighteenth century, but never caught on in Scotland. Apart from Kilmarnock, a ‘concave iron-track’ was used at Ardrossan, and some form of plateway, possibly merely unflanged flat plates, was used at Shotts and inside the Carron works.60 Dyos and Aldcroft refer to the pioneering use of wrought iron at Alloa in 1785 as a plateway:61 this appears to be a misunderstanding of a common type of early rail in which iron plates were fastened on top of wooden rails. Baxter claims that tram-engines were used in 1831 on the Monkland & Kirkintilloch, but this was not a plateway.62 On Kilmarnock & Troon plateway construction became particularly incongruous when the railway’s only branch was laid with edge rails and to a different gauge.63


The problems of transport had exercised the minds of coalowners in the Kilmarnock area for some time. Much Ayrshire coal was exported to Ireland, and this trade had already been the reason for Messrs. Taylor’s waggonways at Ayr.64 Kilmarnock coal had to be carted eight miles to Irvine, at a cost of 5/6d to 6/8d per ton: even so, by 1790 40% of an annual coal production of 8,000 tons was travelling this way. In 1791 the minister of Kilmarnock noted a plan ‘some time ago’ for a canal to Troon which would be ‘certainly one of the most desirable that can be made in Scotland’. He even hoped that it might be extended to Glasgow, which would have supplied Ayrshire coal with another very large potential market.65 This may be the same canal plan ‘originally proposed by Colonel Fullarton’ which the Marquis of Titchfield noted in 1806.66 Fullarton had been the chief opponent of Titchfield’s long-planned project for a major harbour at Troon, although he had belatedly switched to approval.67 Titchfield, from 1809 fourth Duke of Portland and the largest landowner in Ayrshire, proposed instead of a canal a railway to be promoted by all the landowners on the route as joint proprietors, with shareholdings in proportion to the amount of land required from them, preferring this to a canal in order to reduce both cost of construction and the disturbance to land.68


Titchfield’s immediate success was limited to an agreement to make the line, for which an Act was passed on 27 May 1808. His neighbours were less willing to put up money, or to take more than a nominal interest in the project. Of the eighty £500 shares in the company, Titchfield had to take 74 himself, while the other three landowners were quite content to restrict themselves to one share each, and three remained unallocated.69 It is not entirely clear why Titchfield went to the trouble of establishing his railway by Act of Parliament. The most probable explanation is that, given his previous experience with Colonel Fullarton’s opposition to his harbour plans and the less than enthusiastic support he was receiving from his fellow-proprietors, he wished to safeguard the line against any future changes of mind. His investment went much further than the railway alone. On Fullarton’s death, he had bought the colonel’s estate, and was now building Troon harbour on it at an ultimate cost of over £100,000.70 One contemporary at least appreciated the duke’s efforts:


It is no very common thing for an individual proprietor, to contract at one time for improvements of a public nature, which will probably cost upwards of £100,000 sterling, and to carry them into execution with all possible dispatch.71


The engineer of the Kilmarnock & Troon, William Jessop, who has a tenuous claim to be the inventor of the edge rail, had already built the Surrey Iron Railway and had worked with Telford on the Caledonian Canal.72 His line was built to stronger specifications than previous Scottish waggonways, although it was suggested that too much haste had led to bad drainage on Shoalton Moss.73 In spite of the problems of plateway construction, it paid its proprietors well. Whether it ever reached Titchfield’s optimistic forecast of a 20% return74 is doubtful, but in 1841 it was observed that although ‘the principle [of a plateway] is bad, and it is standing in need of constant repair . . . from the quantity of coal conveyed, it still continues, we believe, a very profitable speculation’.75 Two years earlier, 130,500 tons of coal were carried on the line, of which 70,000 tons were from Portland’s own mines. There were also about 70,000 tons of non-coal traffic, showing a development largely unknown to earlier waggonways.76 From early years the line prospered: although by 1814 construction costs were £59,849 or £6,300 per mile, against Jessop’s estimate of £38,167, in 1817 the company paid its first 5% dividend. It was to do as well or better in almost every year for the rest of the century, on top of the benefits it created in the way of increased trade and coal sales. W. McAdam’s view that the general public derived little benefit from the Kilmarnock & Troon before it was taken over by the Glasgow Paisley Kilmarnock & Ayr in 1846 seems a very harsh judgement.77


The railway also became the first in Scotland to carry passengers, although its Act of Incorporation, unlike that of the abortive Berwick & Kelso, did not authorise such activity.78 ’A regular system of travelling on Railways,’ said Robert Stevenson in 1819, ‘or the conveyance of passengers, has not been attempted, excepting, perhaps, from Kilmarnock to Troon.’ Stevenson’s qualifying ‘perhaps’ reflects the erratic and unscheduled nature of the service, which was run not by the company but by William Wright of Kilmarnock.79 The company merely levied its tolls for so many tons of passengers, a practice that still prevailed in 1839.80 In 1818 the French engineer Charles Dupin made his famous observations on:


des diligences établies sur la route en fer de Kilmarnock à Troon Bay; elles donnent l’idée d’une voiture nomade énorme, et, pourtant, trainée sans effort par un seul cheval.81


In 1829 the service was given credit for an increase in tourism at Troon, ‘which has become a fashionable sea-bathing town’.82


The Kilmarnock & Troon saw the first trial on a Scottish public railway of a steam locomotive. In 1813 one of Portland’s agents inquired of the Kenton waggonway in Northumberland about ‘the New Mode of Leading our Coals by Means of Steam Engines instead of Horses’. The reply was encouraging:


Should the length of Lead from his Lordship’s Concerns in Ayrshire be considerable, I have no doubt but a considerable Saving will be made by adopting Mr. Blenkinsop’s new Method.83


The trial, using an engine supplied by George Stephenson, took place in 1816 or 1817. Hard facts on the event are not easy to come by, but the artist John Kelso Hunter, writing fifty years later, left a graphic if not necessarily accurate recollection of a childhood experience:


Early in 1816, Robert Stephenson, brother of the inventor, came to Kilmarnock with the first locomotive engine that ever appeared in Scotland. It was set down on the Duke of Portland’s tram road about 400 yards below Kilmarnock House . . . As the steam got up the people stood further back. The liability to burst at the start had been much speculated on, and a strong desire that it should was fearlessly expressed. I stood in the Lower Woods Park beside Geordie Pettigrew, who had a heavy interest in the auld horse . . . When the engine had passed through the cut, he gave the final sentence: — ‘To the tanyard every living beast: flesh and blood cannot stand against that!’


. . . the engineer opened the safety-valve with a grand burst, which struck the air and the ears of the crowd at the same moment. It seemed to me as if the whole mass had been blown to fragments. The crowd instinctively swelled to such a size as burst the boundaries of the hedges on both sides of the road, and down a gentle declivity of about four feet there sprawled the mass . . . All sorts of murder shouts arose from the group. I was petrified, and held a death grip for a time, quite uncertain whether the people were killed, or if I were still alive . . .84


But the Kilmarnock & Troon’s track and the locomotive were not made for each other. The minister of Kilmarnock blamed the engine, which had had to be altered for a plateway: ‘from its defective construction and ill adaptation to flat rails, it only drew ten tons at the rate of five miles an hour’.85 Hunter’s recollection suggested that the problem was the height of the horse-path between the rails, which caught on the underside of the engine.86 In fact the trouble was that Jessop’s cast-iron plateway, supported as was usual on stone blocks, was not strong enough to take the engine’s weight. George Buchanan, writing fifteen years after the event, confirmed that ‘the locomotive engine had . . . succeeded well; but was given up, on account of its destructive effect on the cast-iron rails, although its weight was only five tons’.87 The Kilmarnock & Troon remained a horse-drawn line until the Glasgow Paisley Kilmarnock & Ayr relaid it with edge rails from 1841.88 Legend, however, persistently claims that Stephenson’s loco, or possibly another one, was fitted with wooden wheels to reduce track damage and continued to run until 1848.89


The Kilmarnock & Troon, then, deserves its prominence in Scottish railway history, even apart from its pioneering act. It was the scene of interesting, if abortive, experiments in steam locomotion. More importantly the fact that it ran not merely to collieries but to an important manufacturing town (grandiloquently stated by Aiton to be ‘in Ayrshire, as Manchester is in the county of Lancaster’)90 enabled it to mark the transition from a coal waggonway by developing an important trade in general merchandise and, gradually, in passengers. A few of the Scottish projectors of the early nineteenth century were beginning to take passengers rather more seriously. Robertson Buchanan, hoping they might bring substantial revenue to his Dumfries & Sanquhar plan, referred to the Welsh Sirhowy line where passengers were carried at six or seven miles per hour, ‘in a manner more pleasant and easy than can well be conceived by those who have not experienced it’.91 The Kilmarnock & Troon demonstrated that the provision of a passenger service met a demand. The horizons of Scottish promoters were widening.



IV. Coal, construction and costs



In spite of the lengthy list of waggonway projects, only about sixty miles of line had been built by the end of the Napoleonic wars, a figure which compared very badly with either Tyneside or South Wales, in spite of the generosity normally shown by Scottish landowners in granting wayleaves.92 About 1819 Scott of Ormiston observed that ‘in Scotland, railways are also employed for the conveyance of goods at all the collieries, and other works of any extent’.93 This suggests that there may have been a good number of now unrecorded ways, generally limited to the confines of the works and, in the case of collieries, often underground. And, although occasionally Scottish projectors built small canals where waggonways would have seemed more logical (at, for instance, Campbeltown or Burnturk), there was no great development of canal transport either.94 It is no part of this book to consider the structure and marketing techniques of the Scottish coal industry, which have in any case been admirably and comprehensively covered by Duckham, but it is desirable to say something about the extent to which the waggonways achieved their purpose.


The waggonways were, of course, built for economic reasons. In some cases, particularly those sponsored by iron works, the aim was to reduce the costs of manufacture of a firm’s product. For these lines, detailed information on the costs of construction, the costs of transport, or the amount of coal moved, has not survived (and in some cases may never have been gathered), and we can only assume on logical grounds that they did in fact show advantages over road cartage. But most of the waggonways were sponsored by coalowners, and were meant to reduce the costs of marketing. That so few were built must raise questions as to whether even an efficient waggonway could enable a colliery to compete either with suppliers closer to the market or with coal brought in by water.


In practical terms, large markets for Scottish coal were limited. Apart from those mines which supplied large iron, lime, salt or other industrial enterprises, the possibilities were Glasgow, Edinburgh, or export by sea. The last was restricted, particularly on the east coast, by the efficiency and well-established trading network of the Tyneside coalfield, so that the 6,000 tons of coal exported from West Wemyss to Holland at the time of the Old Statistical Account stands as an exception rather than a rule.95 Fife coal was also good for steamship use; by the time of the New Statistical Account it was claimed that Fordell ‘has gained an ascendancy over most of the Scotch and English coal for that purpose’, and that ‘the steam-boats plying between Paris and Rouen are almost entirely supplied’ from Charlestown.96 But the main seaborne trade ran to Ireland from Ayrshire; the competition from West Cumberland was not overpowering, and the possibilities of the trade led to the waggonways at Ayr, Ardrossan and Troon. Scottish coal exports to Ireland doubled between 1780 and 1800, and by 1819 had reached over 175,000 tons, or a quarter of all Irish coal imports.97


To the city markets, supplies were delivered by cart and, in the case of Glasgow after 1793, also by the Monkland Canal. The relative efficiency of carting frequently led to inter-city comparisons unfavourable to Edinburgh. In spite of attempts at cartelisation by the suppliers, the price of coal in Glasgow stood in the early 1790s at only 5/10d to 7/6d per ton, and rose in the latter part of the war to a peak of 11/8d.98 In Edinburgh the cost in both 1793 and 1808 was £1 per ton; in 1813 Hugh Baird stated it at 15–21/- depending on quality; and by 1818 it had fallen to 14/- or 15/–. Baird claimed that in Edinburgh prices were one-third higher than in Glasgow, and three times those in the coalfield on his proposed Union Canal.99 Some of the difference might be accounted for by the Edinburgh insistence (ridiculed by Bald) on ‘great coal’, and by the fact that the pits supplying the capital were on average one and a half miles further away than those supplying Glasgow. These factors could not, however, outweigh the difference in the cost of hiring a cart and horse — in Edinburgh 5/- per day, in Glasgow 9/- to 12/–.100 The question was indeed one of carting efficiency. Glasgow’s well-organised system, often run by the coalowners themselves, with sturdy carts of 24cwt capacity averaging three journeys to the pit per day, contrasted well with the single daily trip of an inefficient 12 cwt Edinburgh cart, pulled by a horse worth perhaps onetenth of its Glasgow rival.101 Bald estimated that cartage cost 8¾d per ton-mile in Glasgow, and 1/5d in Edinburgh, though Dixon at Govan cut the labour cost of transport to 2½d by employing his own carters and building his own waggonway.102 The efficiency of Glasgow carting, the possibility of supplies reaching the city centre by river, and the development of the Monkland Canal, seem to have dissuaded most coalowners in the Glasgow area from trying to improve their competitive position by the marginal help of waggonways.


In Edinburgh the opportunities were clearly better, and until the Union Canal opened in 1822, waterborne suppliers could come no nearer central Edinburgh than the docks at Leith. Here, given the quality of Lothians carting, was a chance to compete by waggonway. It is not then surprising that over half Scottish waggonway mileage was in Fife and Clackmannan, whence it was a short water journey to Leith. While Edinburgh continued to import coal from Newcastle — particularly specialist coals not found in Fife or Midlothian — any coalowner who could get his coal cheaply to the Forth had a chance in the Edinburgh market. The export figures given in the Old Statistical Account indicate the difference between waggonway harbours and the others — Alloa sent out about 56,000 tons per year, Charlestown-Limekilns 60,000 tons and Inverkeithing 25,000 tons, whereas Dysart only achieved 4584 tons and Kirkcaldy a mere 600.103 Bald noted that the Edinburgh sea-coal supply came chiefly from ‘Halbeath, St. David’s and Wemyss, upon the opposite coast, or from those up the river, the farthest of which is Alloa, distant about twenty-four miles’, and that the price of this great coal was 10/- or 11/- on ship, plus 4/- freightage. Baird stated that coal from Fife, Alloa, and Newcastle was of sufficient quality to rate a premium of about 3/- per ton, and therefore cost 18/- to 21/- in 1813.104 The shortage of Lothians coal at Leith even led to ships trading to the port unloading there, going to Charlestown or Alloa to bunker, and returning to Leith for an outward cargo.105 Alloa coal, priced at about 6/- per ton at the harbour in 1783, rising to 10/- in 1810, had obvious attractions. Another advantage was noted in Dunfermline:
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Coals have been sent to the Forth, for exportation, on cast iron railways; and this mode of conveyance now saves the labour of not fewer than one hundred horses.106


After 1820, more coal came from Tyneside, and the Forth coal trade suffered some decline.107


The coalowners of the Lothians were not unaware of the need to improve their transport, although they tended to move after, and perhaps in response to, developments in Fife. In 1793 Sir Archibald Hope was declared by a rival to have ‘almost a monopoly of the Edinburgh market’ by the excellence of his coal and its convenient location. Twenty years later his son Sir John built the Pinkie waggonway in face of growing competition.108 Plans for a general Midlothian coal waggonway, proposed by Henry Seton Steuart early in the century, reconsidered by Hope and John Clerk of Eldin in 1812, and surveyed by John Farey for the Duke of Buccleuch in 1816 and by Robert Stevenson in 1818, did not come to anything,109 perhaps because of the mutual suspicion of various proprietors which surfaced again over the formation of the Edinburgh & Dalkeith Railway; the proprietors of the Newton pits did, however, build the Edmonston line for their own coal. The needs of Edinburgh spawned not only Stevenson’s plan, based on his view that Midlothian coal would last the city for precisely 2,581 years, but also Baird’s West Lothian Railway, based on the belief that Midlothian coal was almost exhausted.110


Apart from estimating the increased possibilities of his market, the potential waggonway proprietor had to consider his costs. In several cases, figures for construction costs are available, even if they are best regarded in most instances as orders of magnitude rather than accurate figures (see Table 4). The low figure for the Fordell was paid for in high maintenance costs and poor track: the high one for the Kilmarnock & Troon reflects its status as something more than a mere waggonway. It also indicates a problem which was to afflict almost all railways — underestimation of costs: Jessop’s original estimate had been just over £4,000 per mile.111 That a figure of about £1000 per mile was considered reasonable for a simple waggonway is confirmed by Henry Seton Steuart’s two calculations, based on allowances of £837-10-0 and £1200, for his proposed twelve-mile link between Edinburgh and the major Midlothian collieries.112 As waggonways became ambitious after 1810, estimated costs inevitably grew. But even if an estimate of over £3000 per mile was made, the cost would still only be about one-third of that of a canal.113


There were also the costs of running and maintenance to consider. On running costs, the Carron Company made a simple calculation. Before the waggonways, carriage had cost £1200 per week: the waggonways had allowed three-quarters of the horses to be disposed of, and had thus cut costs to £300 per week, and saved £10,800per year.114 Elsewhere the most cost-conscious line appears to have been, reasonably enough, Fordell. In 1791 Sir John Henderson was spending £138 on upkeep and £402 on running costs in the year, figures which agree well with mining engineer John Morrison’s 1798 figure for working expenses of £560. The wooden rails and sleepers were easily damaged by horses, cast-iron wheels and sprag brakes, and Fordell horses hauled a smaller weight than on any comparable line.115 Morrison noted that the neighbouring iron Halbeath waggonway had only half the running costs and one-eighth of the maintenance costs of Fordell, even though the minister of Inverkeithing stated that the Halbeath was ‘kept in good repair at a great expence’.116


Table 4. Waggonway construction costs
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	Tranent & Cockenzie


	1722


	3,500


	1,400







	Fordell


	?1752


	–


	450







	Alloa (wood and iron strip)


	1785


	–


	880 (min.)







	Kilmarnock & Troona


	1812


	59,849b


	6,138







	Pinkie


	1814


	–


	800-1200







	Edmonston


	1818


	[image: Illustration]


	800-1200
1,067








a: double track b: Figure from Highet. NSA V (Ayrshire), 554, says cost over £50,000.


Sources: OSA VIII, 618. J. Fraser in R. Stevenson (ed.),‘Essays on rail-roads’, Trans. Highland Soc. VI (1824), 124. D. Murray, The York Buildings Company, 65.C. Highet, The Glasgow and South Western Railway, 7. J.C. & F. Inglis, The Fordell Railway, 13. G. Dott, Early Scottish Colliery Waggonways, 23.


 


The Fordell, in fact, was faced with a decision which came to all waggonways — when and how far to replace and modernise the track, and in particular when to move from wooden to iron rails. At Fordell, even although usage had fallen to 22 waggons by 1805, change was slow in coming. Bald’s proposal in 1816 to place a stationary steam engine at the steepest incline was rejected, as, on grounds of expense, were two plans by leading Scottish engineers — the rising partnership of Grainger and Miller in 1828, and the experienced Stevenson in 1830. Not until the mid-1830s was a plan by Fordell colliery manager William Gofton, much altered by Robert Hawthorn of Newcastle, adopted — it cut costs by two-thirds and doubled the traffic.117 The most detailed description of changes in track was gathered for the Alloa waggonway by the Rev. Peter Brotherston118 and is summarised in Table 5. Most of the major older waggonways would go through several of these stages, although often, as on the Elgin, improved track could be combined with a planned change of route.


Table 5. Alloa waggonway track


[image: Illustration]


Notes:


a Two fir rails one on top of the other; made repairs simpler.


b Top beech rail gave a smooth polished surface; reduced horse’s work.


c ‘Quite abortive’; rails broke.


d Good, but expensive once repairs were needed.


e ‘If necessary, ten tons will be as easily drawn along the malleable iron railway as eight tons along the wavy surface of the cast iron railway.’


Source: New Statistical Account VIII (Clackmannanshire), 29-31.


 


The fundamental economy created by the waggonway was, of course, that it allowed a horse to pull a greater load, and therefore either increased the amount of coal transported or allowed a reduction in the number of horses and attendants employed. There is available from early nineteenth-century sources a number of scattered references to the amounts hauled by a single horse: unfortunately they sometimes omit to state whether they refer to net or gross weights, which, since waggons might themselves weigh up to a ton, is a serious omission. Their lack of internal consistency also underlines the varying quality of waggonway construction (see Table 6).


The advantages of iron rails over road haulage were clear. Canals, on the other hand, offered a much greater haulage per horse, but each barge required two men and a boy in attendance, whereas it was even possible on a waggonway for one man to look after two horses and their loads.119 More important, though, was the advantage of the waggonway over the canal in terms of construction costs and of flexibility — the latter a major point for coalowners who might be opening new shafts and closing old ones at reasonably regular intervals. The problem is why more coalowners’ waggonways were not constructed. The solution must be that, in so far as their decisions were taken on rational economic grounds, they felt that the extra competitive advantage they would gain would not be sufficient to offset the competition of better-placed collieries, the Monkland Canal, and/or imports from Tyneside.



V. Growing ambition: long-distance projects



By about 1810, the potential of waggonways for projects more ambitious than simply taking coal to the nearest waterway or ironworks was becoming clear, and much more elaborate schemes were proposed. William Jessop’s engineering in Scotland was limited to the Kilmarnock & Troon and its semi-detached branch, but he was also asked for a second opinion on the most ambitious scheme of all. The idea of a waggonway across the country from Glasgow to Berwick, primarily to move Lanarkshire coal and lime eastward and Borders grain westward, had been mooted by, among others, Martin Dalrymple of Fordel, and a committee under Sir James Stewart Denham of Coltness commissioned Thomas Telford to examine the possibilities. Telford’s proposed line ran through the Monkland coalfield, Carluke, Peebles, Melrose and central Berwickshire, to Tweedmouth. The estimated cost was £365,700,the revenue £55,559 per year, and the working expenses a round and undetailed £10,000,giving a 12% return on capital. The line would give to Lanarkshire the supplying of coal to the Borders, which had at the time to cart it for twenty to forty miles from Dalkeith, and it promised to reduce the price to 15/6 per ton in Peebles and 23/6 in Kelso. Jessop approved the scheme with only minor criticisms, and the committee agreed to arrange public meetings and issue shares of £100 each: but the project sank without trace.120


Table 6. Loads pulled by single horse


[image: Illustration]


Sources for Table 6:


1. Old Statistical Account 2. J. Rennie, Report respecting the Proposed Railway from Kelso to Berwick 3. W. Aiton, General View of the Agriculture of the County of Ayr 4. R. Buchanan, Report relative to the Proposed Rail-way from Dumfries to Sanquhar 5. R. Bald, A General View of the Coal Trade of Scotland 6. R. Stevenson, Report relative to Various Lines of Railway from the Coalfield of Midlothian to the City of Edinburgh and Port of Leith 7. R. Stevenson (ed.), ‘Essays on railroads’, Trans. Highland Soc. VI (1824) 8. J. Grieve & J. McLaren, Report on the Utility of a Bar-Iron Railway from the City of Edinburgh to Dalkeith 9. Quarterly Review 31 (1825) 10. C. McLaren, ‘Railways compared to canals and common roads’, Pamphleteer 26 11. J. Rickman (ed.), Life of Thomas Telford written by himself 12. D. Rankine, A Popular Exposition of the Effects of Forces Applied to Draught 13. New Statistical Account 14. G. Dott, Early Scottish Colliery Waggonways.


 


It helped, however, to establish the idea of the long-distance waggonway. Telford, whose long and distinguished career in road, bridge and canal building both made his views entitled to respect and ensured that he would not be an instant convert to waggonways, was now prepared to admit their value. The turnpike, he was sure, was outdated:


In the best improved countries, they are now chiefly employed for the passage of travellers, and for articles of traffic, which are no great value in proportion to their bulk.121


He retained his affection for canals as ‘the most perfect means which have hitherto been discovered’, but admitted that they were not always practicable, and that a railway with easy gradients ‘for facility and cheapness . . . nearly rivals a canal’. The railway could operate better in rugged country, if the traffic was downhill, if the weight of the articles carried was high in proportion to their bulk, or, of course, if water was in short supply. Therefore, he reported in 1803:


In the instances where I have taken the liberty of mentioning that canals are much wanted, I beg leave to be understood to include iron rail-ways, and I strongly recommend, that in all future surveys it may be an instruction to the engineers, that they do examine the tracts of country with a view of introducing iron rail-ways, wherever difficulties may occur with regard to the making navigable canals.122
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The country between Glasgow and Berwick, which was sufficiently hilly to require at least two inclined planes on the waggonway plan, clearly fitted his criteria.


Another project, which paralleled part of Telford’s route, got as far as parliamentary authorisation in the following year. Again a prime motivating force was coal, but unlike the earlier waggonways the initiative came from consumers rather than producers. The projectors of the 22-mile Berwick & Kelso Railway estimated that their area required 16,000 tons of lime and 15,000 tons of coal each year, which could be brought in by sea and rail, and which would far outweigh the 6000 tons of grain exported.123 They hired another distinguished engineer, John Rennie, and obtained an act which incidentally contained the first parliamentary authorisation of passenger transport by rail, but they failed to raise the necessary £90,000 capital.124 The company lingered on in a moribund condition until it flickered into life again in the boom period of 1824-25. This time progress was halted by disagreement over whether to keep to Rennie’s route south of the Tweed to Tweedmouth, or whether, as Berwick supporters wanted, to run north of the river into Berwick itself: the southern route, as far as they were concerned, would be ‘objected to and impeded as much as possible’.125 In 1836 a further meeting was held after a sub-committee of the Border Association for the Encouragement of Agriculture had suggested reviving the project, but no action followed. The company was finally dissolved in 1838.126 Another plan worthy of notice was that published in 1811 by the engineer Robertson Buchanan, by which a 30-mile waggonway would both give the isolated Sanquhar coalfield an extended market and divert the coal supply of Dumfries away from English sources. Buchanan even visualised his line as eventually forming part of a through line from Glasgow to Carlisle, almost exactly along the route later taken by the Glasgow & South Western.127


By the end of the Napoleonic wars, a group of engineers was appearing whose commitment was to the railway as the transport of the future. In Scotland the engineer who was most totally convinced by the waggonway was the Glaswegian Robert Stevenson, who is yet another indicator of the truth that early nineteenth-century civil engineers were not restricted to particular specialities. He was the stepson of a lighthouse engineer, and his own most famous project was the Bell Rock lighthouse, built slowly in extremely difficult conditions during the first twelve years of the century. He was also responsible for much of the Edinburgh New Town, including the section on and around the Calton Hill.128 His work on roads and early investigations into waggonways seems to have convinced him of the possibilities of rails. In a report to the Edinburghshire Road Trustees in 1812, Stevenson asked them to consider:


how far cast-iron cart-tracks might not be advantageously laid upon the roads. Some years since the reporter got two or three yards’ length of these iron tracks brought from the Shotts iron works, where they have been used for years with much advantage, and, it is believed, with economy. These cart-tracks would cost about £2000 per statute-mile, including upholding by the iron-founders for one year. It would be interesting to have also a trial made of these in some very public road . . . 129


This idea involved simply the insertion of flat iron plates into an ordinary road. This device was successfully tried on the road between Glasgow and the canal at Port Dundas in 1816, though the idea came directly from John Baird of Shotts Ironworks rather than from Stevenson, who by then was concerned more with waggonways using the edge rail.130


Stevenson has a claim to be a major populariser of the malleable iron rail which was an essential ingredient of the eventual rail network. George Stephenson certainly allowed him much of the credit for Birkinshaw’s rails:


Sir, — with this you will receive three copies of a specification of a patent malleable iron rail invented by John Birkinshaw of Bedlington, near Morpeth. The hints were got from your Report on Railways, which you were so kind as to send me . . . Your reference to Tindal Fell Railway led the inventor to make some experiments on malleable iron bars, the results of which convinced him of the superiority of the malleable over the cast iron — so much so, that he took out a patent. Those rails are so much liked in this neighbourhood, that I think in a short time they will do away with the cast-iron railways . . . I know you have been at more trouble than any man I know of in searching into the utility of railways . . . 131


Birkinshaw confirmed that his attention was drawn to the subject by Stevenson’s report.132


By 1820 Stevenson was recognised as ‘the great authority on railways in Scotland’, being for instance called in by the Stockton & Darlington promoters to consider Overton’s original plan for their line, and chosen by the Highland Society to edit their series of prize essays on railways.133 Yet the only waggonway designed by him which was actually built was a short coal line — the Edmonston or Newton waggonway, running from Newton Colliery to the Edinburgh-Dalkeith road, whence the coal was carted to the city.134 It appears later to have been linked to, and was certainly eventually superseded by, the Edinburgh & Dalkeith Railway. It is unclear who commissioned Stevenson to build the line. The owner of the land was John Wauchope of Edmonston, who had leased his coal to Laing of Shawfair and Stenhouse of Whitehill, and the line is referred to variously as Wauchope’s and Laing’s. During negotiations with the Edinburgh & Dalkeith both Laing and Stenhouse talked as if they owned the line, with Stenhouse claiming a clause in the Edinburgh & Dalkeith’s act to compensate him for damage to his private railway.135 Either a partnership, or one or more sales of the line, are possible explanations. The line, like Sir John Hope’s one at Pinkie, can be seen as fulfilling part of Henry Seton Steuart’s earlier wish for a waggonway from Edinburgh to almost all the Midlothian collieries.


Stevenson’s ideas were, however, much more elaborate than mere colliery lines: he was fortunate enough to find several groups of landowners willing to commission large-scale surveys from him, though less fortunate in that they never raised the money to put his ideas into practice. The routes which he surveyed between 1817 and 1827 later became, with some modifications, the main railways of eastern Scotland, but they had to await the proven success of the locomotive and in many cases the speculative atmosphere of the mania before they were built.


His plans show both the constraints he inherited from the colliery waggonways, and ideas which foreshadow the greater ambitions and capacities of the railways. He was opposed to the use of heavy rolling stock as being too damaging to the light track he intended to use. For most of his surveys he was not considering the possibility of locomotive traction, and even in 1817, when it had to be at least contemplated, he felt that in areas of limited traffic it would be more economical to use horses than to spend more money on strengthening the line.136 Because he was planning for horses, his great quest was for the level line: if gradients were unavoidable, the line should be level as far as possible, with inclined planes worked by stationary steam engines to cope with necessary changes in elevation. The concept clearly owes much to canals.


On this basis, Stevenson three times surveyed the valley of Strathmore, in 1817 for a canal and in 1820 and 1827 for a railway, and emerged with a plan for a level line from Crieff to Aberdeen, with inclined planes taking branches down to Perth, Arbroath and Montrose.137 In the Borders, however, the link from the Dalkeith coalfield to Galashiels would have to descend by the Gala Valley; Stevenson had to admit that the level route, by Gifford, Cockburnspath and Duns, would be ‘a tedious and expensive line for the Vale of the Tweed’.138 He was also enthusiastic when consulted by Sir John Sinclair about the most grandiose plan of all. James Watt had earlier suggested a canal from London to Edinburgh: Stevenson’s view was that ‘an iron road would not only be much more practicable but more commodious and useful for general intercourse than a canal’, and that ‘in almost every case, it is better to construct a Railway than a Small Canal’.139 Other people were also thinking about connecting the two capitals — William Bell of Edinburgh, for instance, in 1824140 — but their vision had to wait over twenty years for fulfilment.


The main purpose of the planned lines was still to carry heavy goods, and particularly coal. This was most obviously true for the network of possible routes which Stevenson surveyed between Edinburgh and the Midlothian coalfield, and for Hugh Baird’s West Lothian Railway, authorised from Shotts to the Union Canal in 1825.141 Stevenson had contemplated a line up the Esk Valley as far back as 1812, but his survey in the area had to await a commission in 1817 from a committee of coalowners chaired by John Clerk of Eldin and including the Duke of Buccleuch.142 In spite of their engineer’s reminder that Edinburgh:


from the expence of land carriage, notwithstanding its local advantages . . . is under the necessity of being supplied, not only from the counties of Fife and Clackmannan, but even from England,143


the Midlothian coalowners had done nothing to improve matters, feeling no doubt that their 3/- per ton price advantage would still ensure sales. But now they were threatened by the advent of the Union Canal, bringing West Lothian and Lanarkshire coal into central Edinburgh by water. The threat, however, does not seem to have been sufficient, at least before the canal opened, to produce agreement among projectors some of whom were bound to be more favoured than others by whichever route was chosen — the fact that Stevenson surveyed four routes may have made things even more difficult to decide. Apart from individual enterprise by Wauchope and Hope, the area had to await the Edinburgh & Dalkeith Railway for improved links to the city.


The Midlothian scheme was projected as a rival to the canal, and as such was the first in Scotland to consider competing with a canal, if not along the same route, at least in taking the same product to the same market. The later West Lothian, not surprisingly since they shared the same engineer, was intended to cooperate with the Union Canal, supplying it with a traffic in coal and, via branches to Bathgate and Silvermines, in lime.144 These were clearly coal and lime lines. But coal and lime were also the main motives for planning railways into agricultural areas. In Strathmore a chronic shortage of both ‘operates nearly as a prohibition to the improvement of this part of the country’, and the sponsors of the Roxburgh & Selkirk plan (from Dalkeith to the Borders) also made it clear that coal and lime were their first priorities.145 In both cases, and unlike previous waggonways, the initiative came from the prospective consumers and the projectors lived at the agricultural end of the route. One promoter of the Glasgow & Berwick had earlier also put an optimistic view of the future for Borders industry:


Were the Rail Road in Existence, the Woolen Manufactory would shortly be established on the banks of the Tweed, and the Farmer instead of sending the produce of the soil in Wool, to be manufactured in Yorkshire, whence it is again returned to this Country for Sale, would have it worked up upon the spot; thereby saving the double Carriage, and finding employment for an increased Population, in a district at present but thinly peopled and where from the high price of coals, there can be no inducement to establish manufactures of any sort.146


The possibility of other traffic was not ignored. In the Borders, for instance, Stevenson anticipated 2000 tons of general goods per year alongside 12,000 tons of coal and 10,000 tons of lime; and even passengers were possible, although ‘we would not now calculate upon much revenue from this source’.147 In the Midlothian survey, he saw the chance of combining profit with public health, by removing for agricultural use the city’s copious production of manure, which ‘has become a great nuisance, from its accumulation at the approaches to the City’.148 And of course agricultural produce would flow in the opposite direction to urban markets.


The finances of railway building were treated usually with optimism, and often in very general terms. Sometimes the first problem could come as early as the survey stage, as some landowners were more eager to have a plan than to pay for it. The law firm of Gibson and Oliphant, agents for the Midlothian project, sent a memorial to the Edinburgh magistrates: after some judiciously flattering references to:


The active spirit of Improvement, by which the City is at present distinguished — the liberal Patronage afforded by its Magistracy to every useful and ornamented work; and . . . the circumstance of this undertaking being conducive, in so many ways, to the advantage of the City at large, and particularly of its Public Revenue,


they pointed out that the town council had backed the Union Canal on public grounds, claimed that they should do no less for the railway, and suggested they might start by paying for the survey.149


In 1820 the original projectors of the Roxburgh & Selkirk, a closely knit group of Borders landowners including Sir Walter Scott, thought up a much more elaborate way of using public rather than private money:


Relying upon the present disposition of His Majesty’s Ministers, the subscribers propose borrowing from them the requisite sum for completing the whole undertaking . . .150


In this case, the railway could be opened in three years. Interest due to the government would be paid before opening from a levy on local heritors, farmers and towns: after opening, the tolls would repay this levy, continue to pay the government, maintain the line, and even allow for a sinking fund to liquidate the capital. The glowing picture went further still — once the capital was repaid, ‘which must be the case in a few years’, tolls would be required for maintenance only, and ‘coal and lime shall then pass toll free, or nearly so’.151 All of course depended on the government, since the projectors showed no immediate sign of raising the necessary £63,632 themselves. Their optimism was presumably based on previous state help with such projects as the Holyhead road, the Caledonian Canal and eighteenth-century roads in the Highlands, and perhaps also on the prominent positions held by some of their number in the local Tory party. In fact ministries would only help projects of national, and usually of military, importance: when Stevenson reported to an enlarged and more aristocratic committee in the following year, there was no reference to government money. Nor, unusually, was there a forecast rate of return — although the line would of course pay, the real advantage was to be in supplies of coal and lime.152


If the financial burden could not be passed on, it became important to have estimates of the rate of return on the proposed investment. For the coal waggonways, built privately by a single proprietor, the important calculation was the gain that they would bring to the enterprise as a whole. The waggonways were not being operated as separate commercial propositions, and in most cases were only carrying the goods of their owners — and though Henderson of Fordell, for instance, might bring in some extra income by allowing his neighbours to use his waggonway,153 what was important to him was the reduction in costs and increase in output afforded to his own pits. For the newer and larger projects, the generalised benefit anticipated for the whole area of the line had to be at least to some extent separated from the financial returns to the investors in the company. Although, as one engineer remarked, ‘Railways or undertakings of a similar nature, ought obviously not to be viewed in the light of mercantile speculation merely’,154 investment considerations were becoming increasingly important.


Unfortunately, estimating construction costs and traffic receipts was not an exact science. Both estimates were normally left to the engineer conducting the survey. His previous experience would certainly give him the ability to calculate construction costs in detail, and estimates for earthworks, bridges and so on were usually presented with an air of absolute precision and costed to the last penny. Since the lines were not built, we cannot know whether this confidence was justified, though the escalation of the Kilmarnock & Troon’s construction costs from Jessop’s estimate of £38,167 to an actual figure of £59,849 by 1814 (as well as the history of most later railways) may allow us to have doubts.155 The usual allowance of 10% on the estimate for contingencies seldom covered the multifarious escalations of expense which could happen in railway construction.


Overall, the estimates in Table 7 appear reasonably consistent with each other, given the differences in the railways to be built and the territory they were to traverse — costs on the Midlothian line, for instance, were likely to be high because of the need to build in urban areas. The main exception is Rennie’s apparently high figure, and it is interesting, if confusing, to note that an anonymous pamphlet in 1809 estimated the cost of his line at only £1532 per mile.156 Figures for earthworks, masonry and the track itself could be estimated reasonably accurately, barring unforeseen circumstances such as the discovery of previously unknown bogs on the route or sudden changes in the prices of raw materials (see Table 8). The biggest unknown factor was the price which would be demanded for land, and here the estimates were generally optimistic. Buchanan, allowing only £1500 maximum for land for a 30-mile line, expected many owners to supply land free in return for the ensuing benefits.157 Stevenson also felt that, even for non-coalowning proprietors, ‘the advantages to agriculture, from this measure, must greatly compensate for any inconveniences’.158 But even while Baird thought that land for the West Lothian should be cheap, as it was of mediocre quality and would be much improved, at least one landowner’s agent was already calculating how high the claim for intersectional and amenity damages could be pitched.159


Tables 9 and 10 show the estimates for traffic on some of these lines. Here the engineer was on more difficult ground, having often no obvious qualification for making the calculation and little useful previous experience to work from. Telford, though not specifying the amount of general goods traffic he anticipated on the Glasgow & Berwick, was thinking in terms of a total annual traffic of about 125,000 tons. One of the supporters, however, was prepared to anticipate 200,000 tons, even though he thought one-fifth of that amount would give a 12% return.160 And Telford himself in private claimed that ‘the prospect of remuneration when fairly stated, will far exceed what has been held out by the warmest advocate of this useful project’.161 Sometimes figures for the total possible amount of a particular traffic were available. Stevenson had statistics available to him for the coal demand and the refuse supply of Edinburgh. But he could only be making an educated guess in claiming that the Midlothian Railway would supply one-third of Edinburgh’s coal plus all that of Leith (to which the Union Canal did not go), and that it would take away half of the manure. In the Borders he had to assume further that the presence of the railway and the decline of peat burning would raise coal consumption per head to an arbitrary figure of three tons per year (against 6¼ tons in the cities).162 Other figures in the various estimates reflect rough calculations of, for instance, the demand for lime in the eastern borders (Telford) or the potential production of the Hopetoun limeworks in West Lothian (Baird).163 Only Buchanan was willing to assume, without going into details, that building a railway would automatically increase the general traffic of the area: he added one-third for this to his estimate of the situation in 1811, thus starting the process by which later enquirers assumed a railway would double the previous traffic.164


Other figures in the reports are much more arbitrary (see Table 11). Working expenses are not detailed, but presented as a convenient round number of about 15-20% of receipts. Presumably this bore some relation to what the engineers knew of earlier waggonway experience, though nowhere do they say so. Nor does there seem to be much consistency between the different estimates. The figure for the rate to be charged seems almost random; virtually anything might be considered, provided that it undercut the rivals by a sufficient margin. Stevenson’s suggestion of 5d per ton-mile in the Borders was simply based on the 8d charged by road carters from Dalkeith. In East Lothian he proposed a scale running from 6d for general goods, through 4d for coal and agricultural produce, to 2½d for lime and stone, and 2d for manure. Telford calculated on the basis of 1½d per ton-mile, but then remarked that 3½d would still divert the supply of Borders coal away from Dalkeith and into Lanarkshire via his railway.165 It is difficult to avoid the conclusion that in some cases the desired rate of return (consistently about 12%) was established first: and the ton-mileage rate depended on how optimistic estimates of the volume of traffic had been.


Table 7. Construction cost estimates for waggonway projects, 1810-27


[image: Illustration]


Sources: Engineers’ reports on the various lines.


 


Table 8. Details of construction cost estimates for waggonway projects, 1810-21


[image: Illustration]


a: double track.


b: single track, double works.


c: expecting much to be given free


d: estimate to Parliament £88,709 by Rennie (HLRO 1811 51 Geo.III c.133).


e: allowances for land per acre were £60 on the Glasgow & Berwick, £50 on the Roxburgh & Selkirk, and £260-360 on the Midlothian with the highest price for land in Edinburgh.


Sources: Engineers’ reports on the various projects.


 


Table 9. Estimates of traffic on waggonway projects, 1810—24


[image: Illustration]


a: Rennie made calculations on two different sets of rates. In each case some goods were charged more than others.


Sources: Engineers’ reports on the various projects.


 


Table 10. Estimates of traffic on waggonway projects, 1810—24: percentages
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a: Using Rennie’s higher estimates (see Table 9).


Sources: Engineers’ reports on the various lines.


 


Table 11. Estimates of finances of waggonway projects, 1810—24


[image: Illustration]


a: Excluding £10,000 which it was hoped would be contributed by local authorities for the Tweed Bridge.


b: Using Rennie’s higher estimates (see Table 9).


Sources: Engineers’ reports on the various lines.


 


The most obvious fact about these long-distance waggonway plans is that they were not constructed.166 The years around 1820 mark a transitional period in the development of the railway, when promotional enthusiasm was running ahead of both technological ability and financial prudence. The railway had not yet captured the public imagination, although an increasing number of people were becoming enthusiastic. The waggonways had proved their competence in moving coal over short distances, often merely as subsidiary parts of a transport chain based on water. They had not yet convinced investors, or indeed many landowners, of their suitability over greater distances, and, unlike a short waggonway, a long line needed wide support. It could not be built by one man backing his belief and consulting his interests alone — it required a company structure, general support from landowners and a sharing of the financial burden of getting it built. In the difficult years of the Napoleonic wars and the post-war depression, risk capital was not to be attracted into such speculative ventures, and even men who could see personal advantage for themselves in a scheme might well still be unwilling or unable to help finance it. The only Scottish railway to be built by Act of Parliament before 1824 was short enough to be effectively a one-man operation, and the grudging nature of the support given to Titchfield by his Ayrshire neighbours did not prevent his going ahead. But over a longer distance than that from Kilmarnock to Troon, even the wealth of the Portlands would have been stretched to undertake a virtually single-handed operation.


Economic recovery in the 1820s was one precondition for the next stage of railway development. Another factor was technological change. To assert superiority over the canals, the railway required efficient locomotive traction, and the locomotive in turn required among other things malleable iron rails. The 1820s provided the rails, and locomotives of dubious though increasing efficiency. But until the power of the locomotive was established, the future of railways had to remain in doubt. After all, Stevenson was still searching for level lines in Strathmore in 1827, two years after the Stockton & Darlington opened; and shortly afterwards he appears to have lost faith to such an extent that he left railway planning and returned to his work on harbours, bridges and river navigations.167 Until the Rocket and its fellows made out their case in the early 1830s, railway schemes in Scotland showed little real change from the patterns laid down by the Kilmarnock & Troon. But the 1820s saw not only an increase in the number of lines actually built, but also a great debate on the future of the railway.
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The Coal Railways


 



I. The idea of the railway



THE 1820s and early 1830s mark a transition in the development of Scottish railways. The change is not primarily in the nature of the lines planned; there is, for example, no difference of principle between Stevenson’s Midlothian scheme and its successor the Edinburgh & Dalkeith. Almost without exception, the new lines are short, and follow the waggonway principle of taking minerals to water or to the cities. In this respect, only the Garnkirk & Glasgow extended the concept of the railway, being the first Scottish line to compete directly with water transport for the same traffic and along much the same route. On the other hand, they differed from the waggonways by virtue of the joint-stock organisation conveyed by their parliamentary authorisation, by their wider range of ownership, and increasingly by their extension into traffic other than the coal and iron for which most of them were intended. And unlike the waggonways, most of them were to become integral and often important parts of the overall railway system.


There was also a substantial debate on the future of railways, initiated largely but not entirely by the locomotive engine. Such a debate could clearly not be conducted in purely Scottish terms. Discussions centred on technological achievement and potential inevitably used evidence and opinions from the rest of Britain and on occasion from overseas. But it would be equally unfair to deny the existence of a Scottish dimension to the debate, and to assume that the Scots were merely observing and copying events south of the border. A complex and recurrent theme of Scottish railway history is the impact of English influences. For much of the time, it may seem that Scotland follows developments in England, often imperfectly and almost always after an appreciable time lag. Thus, as noted already, English influences on the much smaller Scottish waggonway system were considerable: and, after the success of the Liverpool & Manchester in the early 1830s, England went ahead with large-scale plans which the Scots could not match until a decade later (and even then only with substantial help from English ideas, English engineers and above all English capital). But in the 1820s the two countries were moving ahead in parallel, under the same influences of rapid urbanisation, the growth of heavy industry, and the highest rate of economic growth on record. In both countries the demand for coal was of prime importance for the provision of transport, and in Scotland this demand was intensified from the end of the 1820s by Neilson’s hot blast process and the development of an iron industry based on it. Hence, although the attention of historians has focused on English pioneers like George Stephenson, Thomas Gray and William James, there was sufficient stimulus for Scottish entrepreneurs to take action on their own account.


Two Scottish contributions to the debate were of particular importance in marking the transition from the horse waggonway to the apparently unlimited potential of the steam railway. In 1818 the Highland Society (a body whose influence and interests were very wide-ranging indeed) offered ‘a piece of Plate, of Fifty Guineas value, . . . for the best and approved [sic] Essay on the construction of Rail-roads for the conveyance of ordinary commodities’. A year or two later the society repeated the competition, and on both occasions the prize was divided among several contributors. Robert Stevenson was then commissioned to edit and introduce selections from the essays, and the result was published in the society’s Transactions in 1824.1 It stands as the final analysis of the achievements and capabilities of the horse railway.


In spite of the apparent enthusiasm of the contributors for new developments, their analyses for the most part suggest only minor modifications to a well-established pattern, and most of the more radical ideas propounded were in fact to lead down blind alleys. The railways they propose are still drawn by horses, carrying coal, and either connecting to water or being constructed only because a canal is not feasible in the particular location. The emphasis of the essays is technological, as indeed was required by the terms of the competition, but the locomotive earns only a passing reference, by Alexander Scott of Ormiston, to George Stephenson and the Middleton Colliery Railway near Leeds.2 Otherwise the horse is taken for granted, and discussion centres on how to increase its pulling power. The authors concentrated in particular on the type of track and on a series of ingenious and elaborate ways of overcoming gradients.


The argument about track was principally between the support of Stevenson and George Robertson for the new malleable iron-edge rail, and that of Scott for the plateway as less damaging to wheels. An eccentric variation was provided by Edinburgh mathematician George Douglas, who proposed U-shaped stone rails, taking ordinary waggon wheels in the central channel. Since the society had asked for consideration of ‘whether rail-roads, or the wheels of carriages, may be so constructed as to be applicable to ordinary roads, as well as to rail-roads’, the idea had possible attractions.3 The general opinion, however, was that a combined road-rail waggon was not sufficiently desirable to outweigh the advantages of the edge rail: Stevenson considered that the only real problem was the distribution of coal to customers in the cities, and that, in this case, ‘the removal of the body of the waggon with its load, by means of a crane, from the railway-carriage to the common-cart’ would be the best solution. For road vehicles he wanted an extension of a practice already existing in Aberdeenshire and planned for Linlithgow High Street, whereby long flat stones were inserted longitudinally into the road at the gauge of a standard cart: a similar idea to reduce friction by the use of iron plates was offered by John Baird of Shotts Ironworks.4


The problem of overcoming gradients allowed for solutions ranging from the reasonable to the undeniably bizarre (and also permits some curiosity about the offerings which Stevenson did not consider worthy of inclusion in his edited collection). Stevenson could not find unanimous support for his advocacy of the level line: Scott qualified his approval by fearing that it might be hard on the horses, a point amplified by Robertson, who wanted an undulating line to allow the horse to vary the muscles in use. When a substantial change in level was unavoidable, suggestions ranged from a perpendicular hoist floating in water (clearly based on canal locks) to a rack-railway incline with haulage by stationary steam engine.5 No one as yet realised that the locomotive was, if not to end the concern about gradients, at least to alter radically the dimensions of the problem. Perhaps, at the time when the essays were written, it was not surprising that the locomotive played little part in the authors’ plans.


But between the offering of the Highland Society’s prize and the publication of the essays six years later, much had changed. Admittedly no public railway using steam haulage had yet been opened, but already George Stephenson had demonstrated his engine to the Quaker entrepreneurs of Teesside. And a new breed of propagandist was appearing, with ideas based on the locomotive, and plans for covering the country with large-scale lines. In the English context, most attention has been given to two men — the railway monomaniac Thomas Gray, whose 1820 Observations on a General Iron Rail-Way proposed to relieve both postwar unemployment and the suffering of coach-horses by constructing a system of rack-railways over the entire country south of the Forth; and William James, whose early nineteenth-century projects and surveys included lines to link London to Brighton, Birmingham, Manchester and Liverpool.6 Scotland also had her share of visionaries; Stevenson’s planned network of lines in the triangle between Berwick, Glasgow and Aberdeen was not lacking in imagination, even if he had not intended them for the locomotive. The principal Scottish advocate of the new traction was Charles MacLaren, who was editor of the Scotsman for thirty years from its foundation in 1817. In December 1824, at the end of the year which had opened with the Highland Society’s Essays, he wrote a series of editorial articles on railways which proved so popular that they were reprinted as a pamphlet before the final part had even appeared in the newspaper. This pamphlet, which was subsequently translated into most European languages, offers one of the most persuasive advocacies of the railway in its formative years.7


MacLaren appears in print as the cool rational advocate of progress, persuading by logic and reason rather than the enthusiastic fanaticism of a Gray. He had no practical engineering knowledge, and for technical detail relied largely on the published work of men like Nicholas Wood, Blenkinsop and Professor Leslie.8 But, he complained, he had gathered most of his notes a year earlier and waited in vain for someone of more scientific background to take the subject up: ‘writers of science . . . generally travel in beaten tracks’,9 and were, in his view, unwilling to give adequate consideration to the possibilities of the railway. His pamphlet covers some of the familiar ground of waggonway history, and of track types and gradients, but for the most part looks forward to the prospects opened up by the potential of the high-pressure engine. After discussing both coal and passenger traffic, and analysing the advantages to be gained over canals, MacLaren concluded that ‘the Railroad, by its form, breadth, strength, and other qualities, should be adapted for . . . an extended and general system of commerce’;10 to this end he proposed a comprehensive network of Scottish railways, noting that it would be well to build them all to the same gauge — a point the neglect of which was to cause a little trouble in Scotland, and a great deal in England. Unlike Gray, he foresaw railways extending to the Highlands, if only a cheaper form of durable rail, perhaps made of wood, could be developed.11 MacLaren’s work was a major early analysis of the possibilities of the steam railway; he was also fortunate that he was in a position to ensure it wide publicity.


The key change in the discussion was that the proponents of railways were now advocating them as replacements for older forms of transport, rather than as auxiliaries. The Quarterly Review found such enthusiasm excessive:


As to those persons who speculate on making rail-ways general throughout the kingdom, and superseding all the canals, all the waggons, mail and stage-coaches, post-chaises, and, in short, every other mode of conveyance by land and by water, we deem them and their visionary schemes unworthy of notice . . . The gross exaggerations of the powers of the locomotive steam-engine, or, to speak plain English, the steam-carriage, may delude for a time, but must end in the mortification of those concerned.12


The supporters of the locomotive were not in fact suggesting such a holocaust of alternative transport, but they were now convinced that the railway was superior at least for the transportation on busy routes of passengers and of most types of goods. As the Glasgow Herald observed:


Although the locomotive engine is a late invention and not generally understood, it seems to be nearly perfect in construction, and it is efficient almost beyond belief in operation.13


Even the waggonway had demonstrated the advantage of rails over the uneven surface of the common road; in spite of the work of McAdam and Telford in road construction, and the rapid extension of the turnpike system from the late eighteenth century, railway proponents still felt that they had little to fear from carts and coaches. The real challenge they saw as coming from the canals.


Already Telford and others had catalogued some possible advantages of waggonways over canals, but these, in their view, had not been sufficient to make a railway more desirable than a canal in a location which was physically suitable for either. Rennie had added an economic consideration to the geographical ones when he observed that, although canals were the cheapest form of transport to operate, one in the Borders might prove expensive overall, ‘there being no large towns to occasion a great consumption at one place’.14 Canals fared best when carrying large quantities of heavy goods from the minimum number of sources to a few destinations or even a solitary market. Hence the conveyance of coal to a city was an ideal traffic, while there was never much profit to be had from a canal in an agricultural area. In the 1820s the Monkland Canal was a much better bet than that newly opened white elephant, the Caledonian Canal.


MacLaren reiterated the old arguments for the railway, on versatility and relative immunity to drought or frost, while emphasising that railways cost only one third as much as canals to build:


Railways, partly from their comparative cheapness, and still more because they are practicable in all situations and on inclined as well as level ground, may be ramified over a whole country, and become the universal medium of communication. Not only every town and village, but every considerable farm, may have its branch.15


Stevenson considered that the costs of construction had already given the railway an advantage over the canal in Scotland:


The wealth of England enables her to stand unrivalled in the formation of her Water-ways, or numerous Canals. By these the horse-load has been much extended, and the conveyance of merchandise greatly facilitated. In Scotland and Wales, her less wealthy neighbours have endeavoured to supply this want, by the construction of numerous Rail-ways, which are perhaps better adapted than Canals to the undulating surface of their respective countries.16


This may well have applied to Wales; and it is also true that Scotland had few canals. But, leaving aside the improbable chance that a large number of waggonways have vanished without trace, Scotland had also lagged behind in waggonway construction (though Stevenson himself had done his best, at least on paper, to remedy the deficiency).


The newest and most important advantage of the railway was the speed offered by the locomotive. As long as the movement of heavy goods was restricted to the two or three miles per hour of the horse-drawn barge or waggon, so long might the railway’s cheapness of construction seem less important than the greater pulling power of a canal horse, and so long might flexibility continue to be obtained by running short waggonways down to the canals. MacLaren was prepared to argue that the running costs of even a horse-drawn railway was not dissimilar to those of a canal, since a horse could pull fifteen tons at two miles per hour on a railway under the supervision of one man, whereas it required three men to help it while pulling 45 tons at a similar speed on a canal. Two years later Stevenson confirmed this ratio, although his horses appear to have been only two-thirds as powerful in each case. If they were right, the horse-drawn railway was in fact competitive, but it was by no means proven to be so.17


At low speeds, the horse was cheaper to run than the locomotive, even on railways. An enthusiastic clerical amateur, the Reverend James Adamson of Cupar, based his calculations on the performance of locomotives at Killingworth and Hetton collieries in Northumberland, where an engine did the work of three or four horses at much the same speed, and concluded that:
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