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FOREWORD


Has there ever been a locomotive so well known but so little understood than LOCOMOTION? Famed for hauling the first passenger carrying train on the Stockton and Darlington Railway (S&DR) in 1825, the story of LOCOMOTION became obscured by a mixture of myth, legend, railway company PR and half-remembered truths.


And yet the thought persisted that this S&DR icon was perhaps not all that it seemed. It was long suspected that little – if any – of the original locomotive, as built by Robert Stephenson & Co. in Newcastle, survived. But no one had taken the opportunity to fully research the locomotive both physically and in the extensive surviving records of the S&DR held in The National Archives.


The approaching 200th anniversary of the S&DR in 2025, and the relocation of the locomotive back to Shildon for the first time since its last rebuild there in 1856, enabled the National Railway Museum to commission a full archaeological and archival investigation of the locomotive. This work was meticulously undertaken by Dr Michael Bailey and Peter Davidson.


Michael and Peter’s investigation was the most thorough undertaken into the history of this celebrated locomotive. The results have been remarkable and surprising. Their findings provide a fascinating insight not only into early locomotive development and the history of the S&DR, but of the early origins of the railway heritage preservation movement also.


This study means we now know more about LOCOMOTION than ever before. I commend Michael and Peter for an exemplary piece of work which has transformed our understanding of this history-making engine.


Andrew McLean,
National Railway Museum,
May 2025









INTRODUCTION


Since 1857, when LOCOMOTION No. 1 was erected onto its plinth outside Darlington’s North Road station, it has been revered as the artefact that made possible the world’s public railway system. Few people who have a deep, or even passing, interest in railway history have not heard of its role as the vehicle that pioneered the world’s first public steam railway in September 1825. Several years of steam locomotive operation for the haulage of coal and other minerals on industrial lines had allowed experience to be gained with the thermodynamic, mechanical and material innovation of steam locomotion. This made possible the erection and operation of a reliable means of motive power for a public railway, the investment in which was a major financial risk to its proprietors. These same proprietors understood and respected its role just thirty-two years later with its preservation as an artefact of historic, economic and social importance to world development.


Until now our knowledge of LOCOMOTION’s story has been dictated by the appearance of the artefact itself and by the writings of Victorian historians seeking to provide their readership with stories they wished to read, without the detail of its actual life experiences. The Victorians were excellent engineers, but poor historians.


Any machine that makes a useful contribution to its industry and a return on its initial capital expenditure goes through years of maintenance, modification and even major rebuilding as experience builds up and improvements are made in design, efficiency and materials. At the conclusion of its working life, a machine such as LOCOMOTION incorporates components that were fitted from the different stages of that working life. This allows the interested observer to learn much about the problems and solutions that its maintenance teams faced throughout its career. The archaeology of historic machines is a new form of enquiry and learning that builds on the curatorial endeavours of museum teams who have had them in their keeping for decades, but without the resources or experience necessary to pursue further detailed examination.


In conjunction with any archaeological project, it is both necessary and informative to undertake in parallel a thorough archival enquiry to seek out contemporary written references about the artefact. Such enquiry reveals questions and contradictions that can sometimes be answered by examining the artefact directly. Coincidentally, the physical examination of every component on the artefact reveals questions and contradictions that can sometimes be answered by the written word. The combination of these disciplines thus provides a greater understanding of the detailed story of the artefact.


The conclusions are based on a combination of the actual evidence revealed by the respective enquiries and, where specific issues cannot be ascertained, the circumstantial evidence that strongly indicates a course of events.


The authors have developed experience with nine major archaeological projects on early steam locomotives over the past thirty years. They have learned much from these projects, not only about early thermodynamic, mechanical and material developments, but about the examination and recording of components at first hand, together with the selection of relevant written documents from archival collections of great magnitude, from many origins.


LOCOMOTION No. 1 has been an icon for the start-up of public railways ever since 1857. Its ungainly appearance, with parallel motion, has captivated railway historians and model makers since that time. Following our project, however, it may now be recorded that the artefact is in fact a combination of the remains of the locomotive at the conclusion of its working life, which was then itself reformed in 1857 with replacement components to replicate a form as near to what it was believed to have been like when it first ran on the Stockton & Darlington Railway on its opening day in September 1825. It is not thought that any of its surviving components date from that time, although there are enough early components to warrant a great deal of interest, from which much can be learned about early locomotive technology. Its tender, meanwhile, is an erroneous replica.


Identifying the artefact was carefully considered. When first completed, it earned the nickname ‘Active’; a name that gained common usage as a form of lingua franca amongst the railway’s footplatemen. Even on its retirement, there were those who still referred to this name. From October 1827, the need to identify more specifically each of the railway’s growing fleet led to the introduction of numbers in the order in which they were delivered. The ‘Active’ was thus given the number 1. In the summer of 1833, the railway’s subcommittee decided to name the locomotives in its fleet, with No. 1 being given the name LOCOMOTION, probably with cast nameplates affixed to the sides of the boiler. Throughout this book, the locomotive has been identified by the name/number by which it was known according to the practice of the time.


It has been a great honour for the authors to be asked by the National Railway Museum to undertake the investigation into LOCOMOTION and its history. The timing of this enquiry allows its results to be made available to a much wider readership in advance of the bicentenary of the opening of the Stockton & Darlington Railway in 2025. Our hands-on work was undertaken chiefly in 2022 through visits to the NRM’s Locomotion Museum at Shildon in County Durham, to which LOCOMOTION was moved some months previously. Our work was conducted under the supervision of Anthony Coulls, the Museum’s Senior Curator of Rail Transport and Technology.


We would like to thank Anthony and all his colleagues for their assistance and cooperation during the course of these visits, particularly through their arranging for the removal and eventual reinstatement of certain components that made the examination of the artefact so much more thorough. However, it was not possible to examine those parts of the boiler’s exterior that are covered in wooden cladding. The boiler plates were covered in protective paint during its last works conservation in 1961, before the fitting of new (and now surviving) cladding. However, we were advised that, owing to the current presence of asbestos dust, for health and safety reasons it would not be possible for the cladding to be removed to allow an external examination of the boiler plates. This limited our investigation work to a restricted interior examination of the plates and fittings only.


In addition to the archaeological work, the authors undertook visits to, and communications with, those archives and museums that hold records relating to the early years of the Stockton & Darlington Railway, namely:




Baltimore & Ohio Railroad Museum, Baltimore, Maryland, USA


Central Library, Newcastle upon Tyne


Discovery Museum, Newcastle upon Tyne


Durham County Archives, Durham


Hopetown Museum, Darlington


J.W. Armstrong Trust (Armstrong Railway Photographic Trust)


Literary and Philosophical Society, Newcastle upon Tyne


North East Museums, Newcastle upon Tyne


North Eastern Railway Association, Darlington


North of England Institute of Mining and Mechanical Engineers, Newcastle upon Tyne


North of England Open Air Museum, Beamish


Northumberland County Archives, Ashington


Preston Park Museum, Eaglescliffe, near Stockton


‘Search Engine’, the National Railway Museum, York


The Institution of Civil Engineers, London


The Institution of Mechanical Engineers, London


The National Archives, Kew


The Science Museum, South Kensington


University of Michigan Library, Michigan, USA





We received much assistance from the curatorial and library staff of each organisation and we would like to express our grateful thanks to them all. We are further indebted to David Gray for his loan, to the Locomotion Museum, Shildon, of the No. 1 and 1825 plates once carried by the artefact. We are also indebted to Dr. Peter Northover and Dr. Kamal Badreshany for their advice regarding certain queries about materials that arose during the progress of the project.









PART I


HISTORY









1


ORIGIN OF THE LOCOMOTIVE
1824–1825


The locomotive was built by Robert Stephenson & Co., which was formed in June 1823 as a manufacturing company to meet the anticipated requirements of the growing railway industry, especially the Stockton & Darlington Railway (S&DR).1 Its partners were Edward Pease (1767–1858), the successful Darlington businessman and Chairman of the S&DR; his cousin, Thomas Richardson (1771–1853), a successful London banker; George Stephenson (1781–1848), the engineer of the S&DR and other railway projects; his son, Robert Stephenson (1803–1859), then an engineering assistant to his father; and Michael Longridge (1785–1858), the manager of the Bedlington Iron Works. With the conflict of interest for George Stephenson, as both client and contractor, becoming evident during 1824, he stood down from his financial participation in the company at the end of June that year, in favour of Robert Stephenson, to whom he passed his two shares.2


The company began trading in the Bedlington Iron Works’ premises on 11 July 1823, whilst seeking premises of its own in Newcastle.3 The 1,200sq. yd site in South Street, just off Forth Street in that city, was selected as the site of the new factory and, after a phased transfer of men and equipment from Bedlington, was ready for use by the autumn of 1824. It had a workforce of forty or so millwrights and other tradesmen when it began manufacturing. Wrought-iron plate and sections were largely obtained from Bedlington, whilst castings were obtained from the adjacent foundry of I&J Burrell, for whom George Stephenson was also a partner. Powered by a new stationary engine, the first workshops were a machine shop, boring and grinding shops, a smiths’ shop, a pattern shop and an erecting shop. The first orders for the works were related to the colliery, marine and paper industries, as well as for early railway equipment.4


The S&DR enquired as to the terms for acquiring its first two locomotives on 16 July 1824.5 On receiving a satisfactory quotation of £500 per locomotive from the Stephenson Company, subsequently increased to £600, the railway ordered both on 16 September 1824.6 The order was received at a particularly difficult time for the manufacturing company. Robert Stephenson himself had left England for his three-year period in the silver mines of South America, whilst George Stephenson was increasingly becoming involved in several new railway schemes at that time and was rarely in Newcastle.


After Stephenson’s surveys of both the Liverpool & Manchester and the Liverpool & Birmingham Railways, he had much preparation work to provide maps, plans and designs associated with the respective routes.7 They had to be completed in time for submission to Parliament for the 1825 session. He was also asked to survey other routes, including the Midgeholme line, serving Lord Carlisle’s collieries in Cumberland,8 and the Bolton & Leigh Railway.9


The absence of both Stephensons meant that Michael Longridge was obliged to direct the affairs of the Stephenson Company to ensure the factory remained solvent and that wages were paid, in addition to his work at the Bedlington Iron Works. To supervise the manufacturing work, Stephenson had engaged Timothy Hackworth (1786–1850), who started at the South Street factory in the summer of 1824, but his appointment was on a short-term basis only.10 In case Hackworth could not remain for any length of time, a full-time works foreman, James Kennedy (1797–1886), was also appointed by Stephenson.11 He was a Scottish millwright, with experience in stationary and marine engine erecting, who was recruited in Liverpool.12 He joined the Stephenson Company in mid-August 1824. With Hackworth remaining at the factory only for the second half of 1824, he and Kennedy supervised the millwrights, smiths, machinists and fitters, including the talented William Hutchinson (1792–1853), who was later appointed as foreman. A foundry was added to the Stephenson company’s premises in the summer of 1825, after which time George Stephenson stood down from his association with the Burrell company.13


Detailed design work for components of new engines and other equipment at that time was largely left to the millwrights, but progress on new machinery design required direction from Stephenson. He had largely been on hand to provide that direction, as his early locomotives had progressed at Killingworth and Hetton but, after 1822, his absences meant that there would be long delays between decisions being made for each component. It was therefore evident that, at first, little work could be carried out on the first locomotives for the S&DR.


The criteria on which Stephenson approached the design of the first locomotives was to base it on the successful Killingworth type, but with improvements. This empirical approach had minimum risk, but he was also obliged to provide locomotives for the railway that suited its track. The re-laying of the Killingworth Colliery line with wrought-iron rails in 1820 had allowed an increase in the size and weight of each locomotive that it used.14 For the Hetton Colliery line, however, with its cast-iron track, the weight of its locomotives was limited, and they were made correspondingly smaller and lighter. The debate about the cost and longevity of rails on the S&DR, however, had resulted in a third of its route being laid with cast-iron rails and the remainder with wrought-iron ones.15 The weight of the first locomotives was thus limited by the railway’s cast-iron rails that Stephenson reluctantly had to accept.


His specification therefore was for a shorter locomotive than his 1821 example on the Killingworth line, but fitted with 4ft diameter, rather than 3ft diameter, wheels. These were successfully demonstrated by Nicholas Wood (1795–1865), the Killingworth viewer, as being operationally preferable, and he had thus started to refit its locomotives accordingly.16


Stephenson remained concerned about the tendency of track to move out of horizontal alignment in all weathers, causing the locomotives in motion to be suspended momentarily on three wheels before the fourth wheel re-engaged the track with an impact force risking both the cast-iron track and the locomotive wheels. His steam springs had partially mitigated this problem, but he further sought to introduce a tubular form of axle guide for the rear wheelset, with a mid-upper hinge secured to the underside of the boiler that would allow a continuing three-point contact with the track. To achieve this aim would prevent the use of surging chain couplings hitherto used on his Killingworth and Hetton locomotives. This, in turn, led him to introduce outside coupling rods connected to crankpins on the wheels, with return cranks to provide for 90 degree separation of piston action.


He also sought to provide greater coordination of the driving motion using parallel motion, replacing the slide bars formerly adopted on the Killingworth-type locomotives. Such major alterations required Stephenson’s personal superintendence, which he was unable to provide at first because of his other activities. He was therefore obliged to turn to drawing out the geometry of his ideas on paper. This marked a significant step in locomotive development, being the first occasion that a design concept was so presented before manufacture. His undated sketch of these first concepts about parallel motion for use on the S&D locomotives has remarkably survived (see page 141).17 The sketch was accompanied by explanatory notes, which may be seen as being instructions to Hackworth and Kennedy:




This scetch [sketch] will shew you my ideas on the way [I] would combine the tow [two] Engines together I have placed tow Beams upon one pivoted on one side of the Engine, each has a long & short End so as to alow the Crank pins to work clear of each other the black line shew to work on one side and the doted one on the opposite side of the Engine – the long end of the Beam will work a longer stroke than the short one and the tow wheels on one side must be made to such as shewn in the scetch the Beam will work back to back like a pare of shers [shears] and they should project a little further out than the wheels so that the connecting rods may not grind against the wheels you will preceive that a black line and a doted one work together one on the fore wheels and the other on the hind ones and on contrary sides the Bearings are a little low to bring these to a square with the axles of the wheels you can put on the paralil motion like the Etherley Engines


I have given a scetch of it but not the proper lengths the rods from the Beams ought to be about 2 inches diameter and the Beam about the same strength as the present one that the piston rods are attached to the tow levers on the other side of the Engine that will be required for the Parilile motion may be very slight one as they will only have to carry the Radeous Rods


I think it will be better to put on ball and socket joints on to all the Beams so that they will stand at one side like a Crank Pin by being so the joints will always be at ease in any part of stroke I think 2 floating Cyllinders will do would put the same form on the other end but not to work mearly to support the Boiler





A later sketch has also survived, showing two more developed schemes. It is not known if Stephenson also prepared this second drawing, or if this was an attempt by Hackworth and/or Kennedy to offer alternative interpretations of the driving motion Stephenson was seeking. The left arrangement is that of William Freemantle’s parallel motion, dating back to 1803 (otherwise ‘grasshopper’ motion),18 whilst the right is of James Watt’s parallel motion dating from 1784.


The freemantle arrangement was like that fitted to the first works engine at South Street, offering an indication that there was some experience in its working arrangement. This, therefore, was the arrangement chosen by Stephenson.
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Fig. 1.2 Schematic drawings of alternative driving motions. (NRM, ROB/3/2)
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Fig. 1.3 Robert Stephenson & Co. works engine with Freemantle motion.








With Stephenson spending such little time at South Street, the indecision about the preferred arrangement appears to have delayed the first locomotive’s construction, perhaps with just the boiler, frame and wheelsets completed. By January 1825, the directors of the S&DR wrote rather anxiously to enquire about when the locomotives might be delivered:19




The enormous loss which the company sustains weekly by its works not being brought into usefulness – It is resolved to write to the engineer and request he will from the most mature consideration inform this Committee when the travelling engines and the Brussleton and Etherley engines will be completely ready to commence our operations and to beg that he will take no work in hand whatever until the same have been completed. No small dissatisfaction being felt that 4 months have elapsed since the order for these engines being given and so little effected.





However, far from easing up from his commitments, Stephenson took on a large amount of additional work. Towards the end of 1824 and into the early part of 1825, he took on responsibility for the survey and route design of further routes between Leeds and Hull, Canterbury and Whitstable, London and Manchester (The London Northern Railway), Manchester and Bolton, and the London to South Wales rail project. This early mania for new routes did not last too long, however, as the London capital market was later hit by a recession,20 but as Stephenson was anxious not to lose his position as the country’s leading railway engineer, he accepted all the advances that were made to him. He was to deal with this avalanche of work by forming ‘an office for Engineering and Railway Surveying’. It was named George Stephenson & Son, and based alongside the Stephenson factory in Newcastle, for which he engaged a team of young men who would undertake much of the routine survey work on his behalf.21


The most time-consuming activity he was engaged on in 1825 was attending Parliament in London between 3 February and 1 June on the business of the Liverpool & Manchester Rail-Road’s Bill, during which he gave evidence to the Committee of MPs. The failure of the bill was partly due to the errors of his surveying team but, as the responsible engineer, it led to his services being withdrawn by the railway. His resulting loss of reputation meant that several of his other schemes were also terminated, although the recession in the London capital market also temporarily reduced the interest in railway schemes.


The directors of the S&DR continued to press Stephenson to complete the order for their two locomotives in the early months of 1825. The railway was desperate to begin its services in order that it could start earning revenue. This was the moment the millwrights at the Stephenson factory sought to press for better remuneration. The frustrated Michael Longridge wrote to Stephenson on 5 March:22




As the Darlington Rail Way Engines must be finished in three months we have no choice at present but to comply with the demands of the Men – which however will be attended with bad consequences. There have been two Meetings of the Master Mill Wrights & there is to be another on Monday – but it is of no use whatever.





Stephenson returned to Newcastle in early June and only then had the time to sort out the problems associated with the stationary and locomotive engines for the S&DR. For the first locomotive, nicknamed from the outset the Active, it is probable that its boiler, which was similar to those employed on the Killingworth line, had already been completed. It is also likely the iron frame was in hand, if not completed, and the wheelsets cast. What was awaiting his instructions was the arrangement of the parallel driving motion and the valve motion, together with the rear-mounted centrally pivoted transverse axle tube and coupling rods. Thus, it would seem the important decisions on the locomotive’s arrangement were not made until the two-month period from the second week of June 1825.


Some of the Stephenson company’s men were required to finish, to a fully operational standard, the stationary winding engines for the Etherley and Brusselton inclines. The remainder was on hand to fit out the Active. There may, therefore, have only been sufficient time to complete the whole of the lower part of the locomotive, with frame, wheelsets, horns and axle boxes for the front wheelset, and the rear axle tube for the rear wheelset, together with the coupling rods. But there was insufficient time to complete the workable geometry of the previously untried parallel motion, together with the valve motion.


By 12 July, Stephenson, under much pressure from the S&DR’s Railway Committee that the line had to open as quickly as possible, undertook to achieve this within two months. This gave the committee encouragement to announce that the opening would be in September.23 Stephenson thus found himself under intense pressure to complete the Active as a reliable locomotive by that time. It is therefore most likely that the first boiler, with the yet unworkable parallel motion, was laid aside and substituted by the yet unfitted boiler for the second locomotive. He would then, most probably, have fallen back on the well-proven Killingworth-type arrangement of slide bars and crossheads, whilst introducing connecting and coupling rods and abandoning the use of steam springs.


No drawing or detailed description of the exact form of the Active is known to have survived, but an informed contemporary description of the locomotive was published by William Newton (1786–1861). He was one of the first two influential patent agents based at the Patent Office in London in the 1820s. He also acted as editor of the London-based monthly magazine, The London Journal of Arts and Sciences, in which he sought to summarise all new patents and to provide news of the latest ‘Inventions and Discoveries’. His description of the S&DR and its ‘locomotive steam engines’ was accurate and informative, suggesting that he was briefed by someone who knew the locomotive design specification well. It is likely this was passed to him by George Stephenson himself, who spent a lot of 1825 in the capital, and thus had time and opportunity to brief Newton. Newton wrote:24




The induction and eduction valves of both cylinders are worked by rods connected to eccentrics below, and the alternating power of the pistons is communicated by parallel motions and sweep rods on each side to cranks upon the spokes of the running wheels; […]





However, with such urgent arrangements being made at the Newcastle factory to complete the Active, it is most unlikely that Stephenson had time or opportunity to inform Newton of the temporary abandonment of the parallel motion. The changes made to Active’s driving motion seem not therefore to have been corrected in the London Journal.


Stephenson wrote to Joseph Pease on 13 September that ‘the Improved Travelling Engine was tried here last night and fully answered my expectations’, which may have referred just to the axle and coupling arrangements rather than the parallel motion as well.25
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Fig. 1.4 Contemporary illustrations of the opening of the Stockton & Darlington Railway on 27 September 1825 (1). (An Account of the Stockton and Darlington Rail-Way, Newcastle, Printed by Edward Walker, 1826; Inst. Civil Engineers, 385 (09) 428)








Although there is no specific contemporary evidence to support the temporary postponement of the parallel motion, there are three contemporary sketches of the opening day, which appear to show the locomotive with a slide bar arrangement.


In pursuing the actual arrangement of the locomotive’s driving motion, an important question, looking forward, is why the Active was able to perform so well on the opening day of the railway, but the operation of the second new locomotive just a few weeks later was a failure requiring considerable remedial work (below and Section 2).


It is remarkable to note that, just nine days after it was delivered, Active performed well with the opening day special train, hauling about 80 tons without any reported difficulties and earning the admiration and appreciation of the S&DR directors.26 Just three days later, on 30 September, the subcommittee invited Robert Stephenson & Co. to quote for two further locomotives.27


In sharp contrast, however, the second locomotive (the Stephenson Company’s Travelling Engine [T/E] No. 4), which was finally completed and delivered just five weeks later at the end of October 1825 (invoiced on 1 November)28 was anything but successful. At the time of its completion Stephenson was obliged to travel all the way to Canterbury with John Dixon.29 This was to install him as Resident Engineer of the Canterbury & Whitstable Railway to commence laying out that line following enactment of the company’s first Parliamentary Bill. Stephenson was thus not present in the factory to ensure the parallel motion on the second locomotive was properly tested and any snags put right.
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Fig. 1.5 Contemporary illustrations of the opening of the Stockton & Darlington Railway on 27 September 1825 (2). (Science & Society Picture Library, 10199026, artist unknown)
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Fig. 1.6 Contemporary illustrations of the opening of the Stockton & Darlington Railway on 27 September 1825 (3). (Timothy Hackworth and the Locomotive by Robert Young, London, 1923, p.113)








As a result, when the locomotive was tried out on the S&DR line it was immediately shown not to operate at all well. The railway’s subcommittee discussed this setback at its meeting on 11 November:30




This Committee feel very much dissatisfied with the manner in which Messrs. Stephenson & Co. have delivered the last locomotive engine on account of its very imperfect state the smiths having been employed a whole week before it could be got to work. Richard Otley is directed to inform them of the same […]





That the second locomotive was so poor after the success of the first, was inexplicable to the directors who, a week later, further expressed their annoyance:31




Resolved That Robert Stephenson & Co. be requested that in any engines they may furnish us with not to send any engines with new and experimental apparatus that such fitting up as hath been tried and approved already […]





Hence it is clear that some significant changes took place between the first two locomotives sent out by the Stephenson Company, and that the parallel motion was fitted to the second and subsequent locomotives rather than on the Active itself. In this regard it may be noted that James Kennedy left the Stephenson Company’s employment shortly after the completion of the second locomotive, without working any notice. Although this suggests some disagreement with Stephenson, perhaps over the new motion arrangement, no evidence was located to understand the precise reason or date for his ceasing employment at the Newcastle factory.


Kennedy’s departure left the works without adequate manufacturing supervision, leaving Stephenson in a dilemma regarding the time he should spend there and the several other commitments he had elsewhere. He was therefore obliged to seek, very quickly, a replacement foreman to supervise the work of the factory. On the last day of October, he wrote in some desperation to Galloway, Bowman & Glasgow of Manchester, seeking a candidate for the foreman’s position:32




Could you procure for me a person capable of taking the charge of a Steam Engine manufactory in my absence? He must thoroughly understand the Steam Engine building, and would be preferred if he also understood the conducting of a Foundry […] If you can procure me such a person, it will confer on me an incalculable obligation.





This approach, and perhaps further ones to other manufacturers, was unsuccessful, but subsequently the very competent William Hutchinson was promoted to the position of works foreman.


The conclusion is that Active was dispatched from the Forth Street factory in Newcastle with its crossheads guided by vertical slide bars, and without the parallel motion that Stephenson had sought. Some evidence of this form, albeit not wholly reliable, may be seen in the detail of the views shown in Fig. 1.7.
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Fig. 1.7 a., b. and c. Three contemporary images of the special opening day train hauled by Active. In each case the motion apparently shows slide bars for each cylinder above the boiler. Details from Figs 1.4 to 1.6.








The close-up drawing of the train reproduced in Fig. 1.4 has clearly been copied from the drawing of Stephenson’s patent locomotive with steam springs used on the Killingworth Railway, but with the specific omission of its surging chain. It is therefore possible this sketch was made by copying the form of locomotive then being used on the Killingworth and Hetton colliery lines and is not necessarily representative of Active’s appearance at the opening ceremony.


Further evidence suggesting that Active was built incorporating slide bars and crossheads may be seen regarding the first two locomotives that were ordered from the Stephenson company in approximately July 1824. Both were ordered by Lord Ravensworth & Partners for use at their Mount Moor colliery railway at Springwell in County Durham. With the subsequent order of the two locomotives by the S&DR, priority was given to these latter, and manufacture of the Mount Moor locomotives (T/E Nos 1 and 2) was postponed. They were eventually delivered in April 1826. It is noteworthy that they were fitted with slide bars and crossheads rather than parallel motion, confirming this earlier Killingworth-type practice was perpetuated into the first products of Robert Stephenson & Co.
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Fig. 1.8 a. and b. (Left) Detail of Fig. 1.4 showing the Active and tender. The sketch has apparently been modified from an earlier sketch published in Newcastle (right) of Stephenson’s patent locomotive.










[image: ]




Fig. 1.9 Mount Moor Colliery locomotive No. 2, believed to be T/E No. 2 completed by Robert Stephenson & Co. in April 1826, with a slide bar motion. (NRM, Bleasdale Collection; Photographed by R.H. Bleasdale, 1862)








In the absence of specific evidence, however, the possibility remains that Active was fitted with parallel motion from the outset and that William Newton’s description of the parallel motion was accurate.


Also, in early 1827, the first six locomotives on the line were witnessed by two visiting Prussian engineers, who recorded in some detail what they saw.33 These were the first five locomotives built by Robert Stephenson & Co., together with the experimental locomotive, nicknamed the Chitapratt, built by Robert Wilson, also of Newcastle, which was under trial on the line. The Prussians collectively described the five Stephenson locomotives as having, without exception, ‘crossbars’, ‘half-beams’ and ‘counter-rods’, confirming the use of parallel motion. However, with variations known to have been made between Active and the later locomotives, the Prussians may have been merely describing the later four examples as the prevailing design standard of locomotive and didn’t complicate their account by separately describing the Active.
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OPERATING CAREER
1825–1828


The ‘improved Travelling Engine’ (R. Stephenson & Co. Travelling Engine (T/E) No. 3), nicknamed the Active, was completed in the second week of September 1825. It was successfully ‘tried’ at the Forth Street works on the evening of 12 September, as communicated by George Stephenson to Joseph Pease.1 Such was the urgency to open the railway that, even before the locomotive was delivered, Pease promptly issued an invitation on behalf of the railway’s proprietors to an extensive guest list to announce the railway would be opening on 27 September:2




The Stockton & Darlington Railway Co.


The Proprietors of the above concern hereby give notice that their main line of Railway commencing at Witton Park colliery in the West of this County and terminating at Stockton upon Tees in the East, with the several branches to Darlington, Yarm &c being about 27 miles in extent will be formally opened for the general purpose of Trade on the 27th Inst.


It is the intention of the Proprietors to meet at the permanent Steam Engine erected below the Town at Brussleton near West Auckland and situate about nine miles West of Darlington at eight o’clock a m and after inspecting their extensive inclined planes there proceed at nine o’clock precisely by way of Darlington & Yarm to Stockton upon Tees where it is calculated they will arrive about one o’clock.


An elegant dinner will be provided for the Company who may attend by Mr. Foxton in the Town Hall Stockton at three o’clock to which the Proprietors have resolved to invite the neighbouring Nobility & Gentry who have taken an interest in this very important undertaking.


Any Gentleman who may intend to be present on the above occasion will oblige the Company by addressing a Note to their office Darlington as early as possible.


A superior Loco Motive Travelling Engine on the most improved construction will be employed with a train of convenient carriages for the Conveyance of the Proprietors & Strangers.


Railway Office


Darlington


September 14 1825





Active was immediately made ready for delivery, being said to have been ‘brightly painted’, although there was no indication of the colour scheme that was chosen.3 Sometime after the opening ‘she lost her gaudy colours’. The use of the name, Active, during her time on the railway was apparently universal. Fifty years later it was publicly noted:4 ‘Thus did the primitive engine of the line […] justify the name she long bore – “The Active”.’


It was loaded onto a road dray, provided by the Pickersgill company, to convey it to the Stockton & Darlington Railway on Thursday evening, 15 September. It departed behind an eight-strong team of Pickersgill’s horses on Friday morning, 16 September. The trailer was hauled to Aycliffe Lane, near Heighington village on the line of the Stockton & Darlington Railway, about 3 miles the Darlington side of Shildon, arriving on or about 18 September. Its arrival was witnessed by many people who turned out to witness ‘t’iron hoss’, many of whom assisted with the removal of the locomotive from the dray onto the track. They included two brothers, Robert and James Robinson, who recalled their experience fifty years later in the Northern Echo. 5


The crowd included three other lads, aged about 13, including one Crawford Marley.6 When the engine was placed on the rails, the lads were asked by George Stephenson’s elder brother, James (1779–1847), who was supervising the operation, to help fill the boiler with water. They ran to a nearby farmhouse to borrow some buckets and filled the boiler with water from a nearby spring. Also, some years later, the endeavours to light the fire were recalled by a labourer, Robert Metcalf, who was employed on the line:7
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Fig. 2.1 a. Conjectural front view of Active when it was first made in 1825.










No. 1 came to heighton [sic] lane by road we had to get her on the way when we got her on the way we pump water into her we sent John taylor for a lantern and candle to acliffe when we done that I thought I would have my pipe it was a very warm day though it been back end of the year I took me pipe glass and let me pipe I thought to myself I would try to put fire to Jimmy ockam [oakum, i.e. flax fibres soaked in pine tar] it blaze away well the fire going rapidly lantern and candle was to no use so No. 1 fire was put to her on line by the pour (power) of the sun 8 waggons was as many she could trail […]





Once steam had been raised, Crawford Marley and his two unnamed friends, who had helped with the watering, were given a ride on the locomotive … the railway’s first passengers.


A tender was provided, but the manufacturer of the chassis went unrecorded. It contained a ‘huge water barrel’ that was made by Mason Brotherton of Blackwellgate, Darlington. The barrel was so large it had to be erected outside in the street as it would not have been possible to get it through his gate.8


After a few days of trial running, a special train was run from Shildon to Darlington and back for the benefit of some of the railway’s directors on Monday evening, 26 September.9 In addition to George Stephenson, the party was composed of Edward Pease, his three sons, Edward, Joseph and Henry, Thomas Richardson and William Kitching, who rode in the company’s carriage EXPERIMENT, which had only arrived by road from Newcastle that day. The train was driven by James Stephenson, who went on to be the regular driver of the locomotive for the first couple of years (Section 6).
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Fig. 2.1 b. Conjectural elevation view of Active when it was first made in 1825.








Notification of the opening of the S&DR, on Tuesday, 27 September was prepared in the form of a printed notice, for circulation to the press and public, dated eight days before, on 19 September.10 On that day a special train was laid on to travel between Brusselton Plane and Stockton for the benefit of directors, guests, employees and associates, but it was soon apparent that many uninvited people would seek to obtain a ride as well, on what was seen to be a momentous occasion. The train was made up of wagons and the passenger carriage, assembled at the bottom of the Brusselton incline. The locomotive, ‘looking very bright in her coat of fresh paint’,11 on that day driven by George Stephenson himself, accompanied by his brother, James and fired by William Gowland, was coupled up to the train, which was made up as follows:12
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