An Appraisal of the Bullbridge and Sawmills Area

By Freda Raphael

The special architectural and historic character of the Bullbridge and Sawmills area lies in its industrial heritage which stems largely from its close proximity to the Cromford canal. The two hamlets developed almost entirely as a result of constructing the Cromford canal, completed in 1794. The main reason for the canal was to create a means of transporting minerals (limestone, coal, iron ore) away from their sources. Previously, the steepness of the land and the primitive condition of local roads and trackways had made exploitation of mineral wealth too costly.

   The arrival of George Stephenson’s North Midland Railway in 1840, with its high embankment along the valley, and associated banks of lime kilns at Ambergate, added to the overall industrial significance but probably did more to divide than unite the area.  

How has the area changed over time?

The earliest history of this part of eastern Derbyshire, including the Bullbridge and Sawmills area, concerns a sparsely populated place of steep hills, with wooded flanks and heathy tops. At the close of the seventeenth century Celia Fiennes travelled through Derbyshire on horseback, the usual means of transport then, and found the ways both steep and hazardous. By Defoe’s time, two or three decades later, carriage travel was just possible but still, to him, Derbyshire was ‘a howling wilderness’. Place names around Bullbridge and Sawmills indicate that this had always been a rather remote place. Crich, meaning ‘the distinctive hill’ indicates an important landmark pointing the way along an ancient trackway. Ridgeway’s name confirms this, whilst ‘Bullbridge’ suggests an early crossing point of the River Amber sufficiently important to boast a bridge. The river name ‘Amber’ takes us back into Celtic times. Hag (Top Hag lane, Hag tunnel) and Fritchley indicate woodland clearings but there is little to suggest any sort of settlement around Bullbridge itself apart from an occasional farmhouse.

   Before the waters of the nearby River Derwent were harnessed to drive the earliest cotton spinning factories (now the Derwent Valley Mills World Heritage Site) the area was sparsely populated, largely impoverished, and rural. The Crich area, two km to the north, had exceedingly rich lead veins worked since earliest times, its profits going mostly to the gentry. The top of Bullbridge hill may have been the site of an early lead-smelting bole, indicated by its position – an exposed hilltop with an uninterrupted SW aspect, the direction of the prevailing wind. Along the Derwent valley there is evidence of early small-scale iron smelting, using water wheels to drive the bellows and white coal (dried timber) to heat the furnace. The hillsides along the River Derwent were always well-wooded providing coppices for charcoal burners. Around Belper, and in areas to the east and south, there had been coal mining on a small scale from bell pits. 

   Although people knew of the useful minerals in the area (grit stone for building and making millstones; limestone for iron-smelting, agriculture and building; ironstone; coal), exploiting them for use beyond the immediate area was not commercially viable until new modes of transport became possible.

What created the distinctive character of Bullbridge and Sawmills?

1: The Cromford Canal

Arkwright began building his first cotton-spinning mill at Cromford in 1771. By 1789 the River Derwent was providing the power for fifty-three water wheels. These were driving more than thirty mills and works, as well as conveying water into Derby for its householders’ consumption. There were mills spinning cotton and silk, iron forges, ore crushers and a paper mill. Clearly there was an increasing demand for building stone, lime mortar, and iron castings of every shape and form from water pumps and pipes to spinning frames and mill fitments.

   The earlier 1790s have been called the years of Canal Mania. In the Midlands, following completion of the Trent and Mersey canal in 1772, projectors turned their eyes to the Erewash valley, cutting a canal along the river valley from Sawley, on the Trent, as far as Langley Mill. This extra twelve miles would enable investors to get coal from the Erewash valley into Leicestershire. A decade later, when Erewash coal was running low, projectors suggested extending the canal to Pinxton to exploit coal reserves there. In the face of the complacency of the Erewash canal Proprietors, a group of investors employed William Jessop (1745-1813) to explore a more adventurous canal project linking Langley Mill to Cromford, with a branch also leading to Pinxton.

   Such efforts for such short lengths of canal may seem strange to twenty-first century people accustomed to travel fifty or one hundred miles with little thought. But in the later eighteenth century even travelling a dozen miles required effort and planning, especially in inclement weather. As both Celia Fiennes and Daniel Defoe so vividly described, roads were often only rough tracks turning into impassable bogs, ponds and quagmires in winter weather. Passage on horse back could be dirty and uncomfortable; coaches (if they could pass at all) were slow, cumbersome, cold and expensive; transport of goods by wagon was only practical in fine weather and where roads were reasonably maintained and not too steep. In Derbyshire, heavy and bulky goods such as pigs of smelted lead, cheese, cotton (raw or spun) and coal were transported on teams of packhorses, at considerable expense. New building used stone quarried on site where possible, such as at Heage windmill, and millstones were shaped at the quarry, fixed together in couples, and rolled away like a pair of wheels. Clearly, by improving bulk transport and extending its viability throughout the year (towns-people want coal on their fires in winter, for instance) an entrepreneur could undercut a competitor and make a good profit.

   The investors who employed William Jessop to create a canal from Cromford to Codnor Park were headed by Philip Gell of Hopton Hall, near Wirksworth and included his relations, the Eyres and Milneses. They were a close-knit group holding various quarrying and mining rights and owning much land. They also included the Revd D’Ewes Coke of Pinxton who had been thwarted in his desire to extend the Erewash canal to Pinxton. Reluctantly, they invited Richard Arkwright to join them reasoning that his national standing could only be to their advantage, and that being such a difficult man it would be safer to have him with them than remaining outside their control.  

   Jessop’s brilliant solution followed the 273 ft contour all the way from Cromford to Codnor Park without a single lock. This fourteen mile level pound included the branch to Pinxton. From Codnor Park to Langley Mill there is a fall of 82 feet over three miles, requiring fourteen locks. Between Cromford and Codnor Park, to maintain the 273 ft level, Jessop planned two aqueducts and four tunnels:

· Derwent Aqueduct – single stone arch of 79 ft span

· Amber Aqueduct (Bullbridge) – earth embankment pierced by three underbridges, one for the River Amber, two for roadways

· Butterley Tunnel – 2,978 yds (later extended to 3,100 yds when railway and roadworks were built over the western portal) through the ridge between the Erewash and Derwent valleys

· Buckland Hollow Tunnel – 33 yds, with towpath

· Hag Tunnel – 93 yds, with towpath

· Gregory Tunnel – 76 yds, with towpath

The proposed Bullbridge and Sawmills special area would include the Hag tunnel on its western border, the Buckland Hollow tunnel on its eastern border, and the (now partly demolished) Amber Aqueduct at its centre. BASA considers that reinstating the Amber Aqueduct at Bullbridge is central to revitalising the Bullbridge and Sawmills area. In addition, reinstating Hag Tunnel would link the proposed Bullbridge and Sawmills special area to the DVM World Heritage Site.

   Jessop began his survey in September 1787 and a Parliamentary Bill permitting construction of the Cromford canal was passed by the House of Lords two years later. Work began before the end of the year and the whole length, from Langley Mill to Cromford, was opened in October 1794, nearly five years afterwards. The total cost came to £83,055 – nearly twice Jessop’s original estimate. Debts were paid by 1802. By 1840 the return for the investors was 28%. 

   One of Jessop’s assistants was a young Alfreton surveyor called Benjamin Outram. Outram quickly showed himself to be capable and reliable. He was appointed to be superintendent of works for, and later as manager of, the whole canal construction. Jessop remained the principal engineer. 

   In the early 1790s civil engineering was very much in its infancy. Structures such as the two massive aqueducts, the one spanning the River Derwent, and the other straddling the Amber valley, would have been designed from practical experience rather than from any technical testing, as is today’s procedure. So it is not surprising that both structures quickly showed signs of structural faults. In January 1792 there was a serious slip in the earth bank of the Amber Aqueduct at Bullbridge. This became a recurring problem for some time, presumably until the wet earth had thoroughly settled and consolidated. In August 1793 Jessop admitted that the Derwent Aqueduct was splitting apart along its length. He blamed this on the Crich lime used in the mortar holding the cladding stones together. But Professor Schofield argues that the fault lay in the design of the aqueduct itself. Jessop’s solution was to dismantle the Derwent Aqueduct almost entirely and rebuild it stronger, also using hydraulic lime. But the wonder is that Jessop had the courage to build such structures. Their success depended entirely on limited experience in a new technology. The Cromford canal itself is a valuable visual resource in the history of civil engineering.

   When Butterley Hall, with land over the Butterley tunnel, came up for sale in 1790, Outram and his financial backer, Francis Beresford, bought the freehold. Outram knew of the ironstone deposits in the hill he’d surveyed, and there was coal there, too. The latest iron smelting methods, using coke instead of white coal, were already being used in Derbyshire – Morley Park furnaces nearby had been working for a decade. In April 1792 Beresford took out a lease on land in Crich to quarry for limestone, necessary for iron smelting. He also leased land for wharves, next to the line of the canal at Bullbridge.

   Once the Cromford canal was open (October 1794) Outram’s mines enjoyed the use of the canal, the most modern transport system, literally on their doorstep. By November 1791 the first Butterley iron-smelting furnace was being built. Coal owners and canal builders sent regular orders to the Butterley iron works for rails, wheels, axles, bridge fittings, etc. And from c.1800 the variety of castings ordered widened, from cast iron window frames, stoves and gates to pipes and fittings for pumps, etc. They also made cannon for both government and merchant shipping. By 1806, the year after Outram’s early death, Butterley iron works was producing 1,766 tons, the highest output in Derbyshire. The Butterley works had a big impact on local employment. In 1800 Outram was employing around five hundred men, by 1805 that figure had doubled, many being attracted from elsewhere. 

   Some of Outram’s employees were working, presumably, at his quarries in Crich and beside the canal at Bullbridge. Within a few short years the hillside above the Amber had been transformed from peaceful meadow to noisy, fiery industry. The Crich limestone quarries had been connected to the canal line during 1792-3 by a railway
 one-and-a-half miles long. (See the Gazetteer for a fuller description) One horse could apparently draw around 150 cwt of limestone blocks, loaded into five wagons, from quarry to canal – hugely more than one pack horse could manage. No wonder Outram could undercut his competitors. Meanwhile, a group of stone-walled kilns was built above the new canal-side wharf at Bullbridge for burning limestone to make lime, mainly for agricultural use. They were in use and firing by the time the canal was watered. Boats took the lime as far away as Newark.

   Right from the beginning, Outram thought of canals in conjunction with railways – canal transport along level terrain with short railways providing links where the terrain was steep, as between Bullbridge wharf and Hilts quarry, Crich. Earlier tramways, mostly serving northern coal mines, had used wooden rails; Outram used iron rails and called his lines ‘railways’. Outram’s railway from his quarries at Crich down to the Bullbridge wharf was one of his earliest. And so, the little railway bridge taking the line over Drovers Way beside Lime Grange is one of, if not the, earliest railway bridges.
   Also from the beginning, Outram regarded railways as a means of employing fewer horses. He believed that too many horses were being put to work, each requiring pasture which could be better used for providing food for people. But there was a further horse problem at this time: Britain was at war with France from 1803. Initially the conflict was naval, but with the Peninsular War (1808-13) the army commandeered horses for the baggage trains, and the price of horses soared. 

   Other people weren’t simply thinking of ways of using fewer horses, but of doing away with the horse altogether. William Brunton (1777-1851), a Scottish engineer, was employed by the Butterley Company from 1808-15 (previously Benjamin Outram & Company until 1807). In 1813, the year after Richard Trevithic constructed the first steam thrashing-machine, Brunton devised a single piston steam boiler, mounted on four wheels, with pistons pushing a pair of poles behind it in an insect-like fashion. Brunton’s Steam Horse, or Mechanical Traveller, operated successfully from Bullbridge for two years, pushing wagons back up the steep railway incline to Crich, at a top speed of 3mph. It must have been a curious sight, poling itself up the hillside, and was only removed from service when Brunton’s second, larger steam horse exploded during a demonstration in Newbottle, Co. Durham, on 31st July 1815, killing thirteen spectators and injuring several others.
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2: Steam and Speed

For three decades after the canal navigation navvies had left in 1794, Bullbridge remained a relatively quiet backwater. Outram’s railway from Bullbridge wharf was largely driven by horses, and the lime kilns, although fiery and dirty, were operated on a relatively small scale. But the peace following the wars with France brought rapid prosperity and especially to the merchants of the port of Liverpool. But Liverpool merchants were feeling too much constrained by Manchester merchants, who had control over the canals linking the two cities. Joseph Sanders, a wealthy Liverpool corn merchant, took up the idea of building a railway from Liverpool to Manchester thereby having greater control over trade in grain, cotton and timber. Eventually, George Stephenson was appointed as the engineer of the new venture. George Stephenson, born and bred in the north-east coalfield, had worked with static steam engines for draining mines, as well as horse-drawn railways and then steam-powered locomotives, since he was a child. He was imaginative, outgoing, and swift to absorb new ideas. His success in 1823 in turning the initial idea for a mineral line into the first passenger-carrying railway, between Stockton and Darlington, made him the obvious choice of engineer for the Liverpool investors.

   The Stockton & Darlington line used a mixture of mineral and passenger trains drawn by both horses and steam-powered locomotives, most notably Stephenson’s son Robert’s Locomotion No. 1. It was not long before the Liverpool men were contemplating a line to Manchester not primarily for the slow haulage of goods, but for the rapid haulage of people. So although they persuaded Parliament that canal transport between Liverpool and Manchester was inadequate, what they were really planning was a rapid passenger service for themselves, so that they could conduct business deals face to face with their Manchester rivals. When the Liverpool and Manchester Railway opened in September 1830 it was the world’s first modern railway. For the first time no horses were used to haul wagons, and so transport along its whole length could be rapid. It was double-tracked throughout, allowing locomotives to pass each other freely. The trains were controlled by a system of signals, they carried mail, and they kept to a proper timetable. (Serious businessmen had no time for the impromptu pub stops of the Stockton & Darlington line.) When the L&MR first opened it could carry two thousand passengers a day, and this was soon over subscribed.

   Stephenson was swamped with invitations to build railways. He accepted some, one of which was from the North Midland Railway Company to make a line from Derby to Leeds. Derby had been reached in 1839 by both the Midland Counties line, from Leicester via Nottingham, and the Birmingham and Derby Junction Company line. The NMRC was formed in 1835, with George Stephenson as engineer, assisted by Frederick Swanwick, a meticulous surveyor. An Act was granted to the NMRC in 1836. Constructing the line turned out to be a challenge. The Strutts forced Stephenson to tunnel through the end of the Chevin at Milford and to blast a mile long cutting through Belper, spanned by ten (twelve?) road bridges. Toadmoor tunnel took fifteen months to construct instead of the expected two months due to a massive land slippage. The southern end of the tunnel had to be braced with steel hoops.

   Brian Cooper considers that getting the railway line under the Cromford canal at Bullbridge was the greatest achievement on the Derby to Leeds line. On 13th March 1839 the Derby Mercury reported that ‘In Consequence of the railway having to be carried under the bed of the canal an iron tank, 150 feet long, 9 feet wide, and 6 feet deep, was made at the Butterley iron works, for the purpose of preventing water escaping from the canal. The tank, having previously been conveyed in five different parts to the place where it was intended to be fixed, was riveted together about midnight, and floated to the spot and there sunk and embedded. The whole of the proceedings were finished in 24 hours, without having interrupted the traffic on the canal.’ A bridge then took the railway across the River Amber whereupon Samuel Smiles wrote, ‘Water, bridge, railway and canal were thus piled one above the other, four stories high; such another curious complication probably not existing.’

   The whole 72 miles of the NMRC line from Derby to Leeds was completed in only forty months, by summer 1840. Fifteen hundred navvies worked night and day seven days a week using only picks, shovels, wheel barrows and blasting material – an enormous feat of human strength and technical skill. The Derby Mercury called it ‘a mighty undertaking’.
 

   Whilst driving the tunnel at Clay Cross Stephenson found good coking coal, suitable for firing locomotives. He bought up land there for George Stephenson & Co. (founded 1837), later the Clay Cross Company, and also land by the canal at Ambergate. Here, in 1840, he began building eight lime-burning kilns, and then twelve more (Map ref. 353.519). He bought Cliff Quarry at Crich, joining it to the Ambergate kilns by a narrow inclined railway in 1842, and to the main NMRC line by a spur line and turntable. The smoke, fumes and noise drifting along the narrow Amber valley from Stephenson’s massive bank of twenty kilns would have rapidly transformed the Bullbridge area from what had once been a wooded hillside leading into a ‘heathy and barren district’ into a grimy, sickly place of withered vegetation and polluted water. The further industrial development of the area then followed with brick and tile works, small-scale coal mining, some quarrying, the stone-cutting sawmill, and the dye works. The Clay Cross lime kilns only ceased their pollution more than a century later following the 1964 clean air act.
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