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PART I “INDUSTRIAL REVOLUTION TO 1825”PART I “INDUSTRIAL REVOLUTION TO 1825”

BORN OF A REVOLUTIONBORN OF A REVOLUTION

After a long gestation period the successful opening of the Stockton and Darlington Railway (S 

&DR) ,on the 27th September 1825, took place against the backcloth of what was to become known 

as the “industrial revolution”;an unprecedented explosion ,in the 18th century, of new ideas and 

machinery which transformed our use of

energy creating an industrial and urbanised

country  As a consequence our landscape was

never the same again!

One factor ,with a very clear linkage to our

story, that helps  explain why the industrial

revolution happened in Britain was the

abundance of available coal supplies. .This,

allied to the profit motive, drove this revolution

motivating not just businessmen but practical

men and men of vision alike

The two main players in our story Edward Pease and George Stephenson very much 

followed in this tradition.

In 1712 Thomas Newcomen achieved the world's first

commercially successful steam engine ,used principally

to pump water out of mines,with subsequent

development and improvement by such as the Scottish

engineer James Watt(1738-1819). This invention,being

one of a cascade of scientific breakthroughs of the

period,was fundamental to the future development of the

railways and the fortunes of our main players

Simplified Diagram of an early
Newcomen Engine



A COUNTY OF COALA COUNTY OF COAL

Coal provides a vital strand in the history of County Durham economically ,socially and politically. 

The earliest beginnings of coal exploitation are obscure,possibly dating back to Roman times, with 

transportation  of coal ,on a reasonably significant scale, from the Tyne and Wear ports  recorded as 

early as the 13/14th centuries;with continued exportation until the 19th century from the seaward 

dipping seams of the coastal hinterlands.

In comparison coal from the South Durham coalfield, centred around Bishop Auckland,whilst much

easier to mine,was heavily constrained by the only available means of transport to the river Tees,and

hence access to the markets at home and abroad.

This method of transport ,in the first quarter of the 19th century,remained the historic “train of pack 

horses and mules”, wending their slow way across poorly maintained roads and tracks from the 

inland collieries.

The recognition of the need to radically improve this means of coal transportation led to the 

commissioning of canal surveys,as early as 1767,  and the ongoing debate between canal and 

tramway(railway) as the most suitable transport artery.

Another restriction was the limitations on the port of Stockton's maritime functionality by the 

unsuitability of  the river Tees ,at its mouth ,as a navigable river.

The excavation of the  220yard “Mandale Cut”in 1810,by the newly formed Tees Navigation Co, 

shortened the distance to the river mouth by some two and half miles and in itself renewed the 

vigour to resolve the railway or canal issue,with momentum at that time very much favouring the 

canal solution.

 THE PEASE FAMILY AND THE SOCIETY OF FRIENDS THE PEASE FAMILY AND THE SOCIETY OF FRIENDS

The Quaker Pease family,initially descending from landowners

in Essex,had witnessed their woollen manufacturing and

commercial interests much enhanced from the marriage of

Joseph Pease to Ann Caldwell in 1706. Since arrival,in

Darlington,these interests were further widened to include coal

mining,coke ovens ,ironstone mines and limestone quarries.

The head of  that family  ,at the turn of the 19th century, Edward

Pease (1761-1858) clearly recognised the need for an efficient 

Edward Pease, portrait by
Heywood Hardy (1842 - 1933)



and economic transport network as beneficial to the success of his many commercial interests,and 

as such had a strong vested interest in ensuring that any artery constructed fully served his 

Darlington based needs. Clearly aware of the possibilities of both tramway and canal ,along with 

like minded businessmen,he formed a committee,under the chairmanship  of another leading 

Darlington Quaker ,Thomas Meynell,to again consider the link between Stockton and the coal 

fields. This formation led to the commissioning,on the 4th September 1818,of George Overton,an  

engineer with experience of laying tramways in South Wales, to undertake a survey to find the most

suitable route for  a railway or canal. Overton himself was related ,in marriage,to Thomas Meynell's

steward Jeremiah Cairns,who facilitated an introduction.

Overton completed his survey and report in just 17 days, and whilst agreeing a canal would be 

feasible,recommended a tramway traversing the whole route from Etherley to Stockton, by way of 

Darlington,,at the estimated cost of £124,000 .This conclusion was actively supported by Richard 

Miles ,a member of the committee,who in fact directly employed Overton.

Although  completion of this initial piece of work was to be followed by further survey work ,and at

times acrimonious debate,it was the catalyst for the first S&DR Act ,which received royal assent on 

the 19th April 1821.

Backed by prominent Quakers including the Pease family(Edward and son Joseph),the banker 

Jonathan Backhouse and Joseph Gurney the Act was entitled “An Act for making and maintaining 

a railway or tram road from the river Tees ,at Stockton,to Witton Park colliery,with several 

branches in Durham” .It was in fact the 21st railway Act to be passed by parliament since the 

beginning of the 19th century.

Also this achievement highlighted the crucial role played in the early affairs of the S&DR by the 

Quaker community as a whole,particularly the interrelated Pease and Backhouse families,along 

with the Gurney family of Norwich and London  .Throughout its existence as a separate entity it 

continued to rely on the Society of Friends for its capital and borrowing requirements

FIRST PUBLIC RAILWAY

At this point it is worth emphasising S&DR was not the world's first railway, wooden railways 

(tramways) existed in the North East as early as the1600s, mainly for the transport of  coal in 

horse drawn wagons (cauldrons)from the pit heads to staithes on the river banks and estuaries.

S&DR was  about to become the world's first public railway ,that is goods belonging to almost 

anyone could be transported on payment of  a toll ,also a public railway in the sense that 

members of  the public could be fare paying passengers.



It is also worth reiterating Edward Pease himself had always favoured the tramway solution,as 

opposed to a canal, for the whole distance from Stockton to the collieries,his principle objective was

the route should be via Darlington where his woollen mills and other interests would benefit from 

the reduced costs of transport

ENTER THE FATHER OF THE RAILWAYSENTER THE FATHER OF THE RAILWAYS

The iconic figure of George Stephenson (1781-1848) was born

by a wagon way in Wylam Northumberland,10 miles from the

river Tyne. His father Robert being the fireman at Wylam

colliery;with George himself having an early history of

employment on colliery related work.

George ,a man of restless inventiveness,achieved his

breakthrough when appointed as engine wright whilst at

Killingworth colliery, which fuelled his growing belief in steam

as the motive power of the future. The fate full first meeting

with Edward Pease , took place on the 19th April 1821,the day

the first S&DR act achieved royal assent. The circumstances of

that first meeting ,at Pease's house in Northgate Darlington,is

now to some extent shrouded in myth. What is indisputable is

Stephenson, travelling with his companion Nicholas Wood,had with him a recommendation from 

the Killingworth manager Mr Lambert to the effect “Stephenson was a man who understood the 

laying down of railways”

This first meeting was the beginning of a lifelong

friendship with Edward Pease being impressed by the

modest and unpretentious way in which Stephenson

presented himself.

Whilst initially horses were envisaged as the motive

power,(the corporate seal of the S&DR depicts four

coal carrying chauldrons being hauled by a

horse),based on his Killingworth experience

Stephenson was determined to persuade Pease of the

superiority and efficiency of steam locomotives hauling wagons on iron rails.

George Stephenson, portrait by
Henry Perronet Briggs (1791 -

1844)



In time Edward Pease came to share Stephenson's vision that railways would supersede almost all 

other method of conveyance in the country .From that initial meeting ,with Edward Pease, 

Stephenson received an  appointment  as surveyor in 1821. Assisted by others ,including his son 

Robert,Stephenson undertook a revised survey in the October of that year using the original 

Overton survey as a yardstick,with the final report being published in January 1822.

Stephenson's revisions made gradients less severe, reduced the length of the proposed line by some 

3 miles ,also bringing it much nearer to the northern outskirts of Darlington.

These survey revisions ,to  Overton's original route,were incorporated in the second S&DR Act 

which was to receive royal assent on the 23rd May 1823.

Also notable in this second act,very much reflecting Stephenson's passion for steam, is the specific 

reference to the erection of permanent steam engines on the two inclined planes (Brusselton and 

Etherley) and the use of the word “locomotive” with reference to the carriage of both merchandise 

ans passengers.

These specific references to locomotive power and the provision of a passenger service are for the 

first time given parliamentary approval, legitimately allowing the use of ”first in the world” in 

connection with the S&DR.

Further to the passage of the second act a new prospectus was drawn up .to meet the balance of 

costs not already raised,with the most prominent subsribers again being members of the Darlington 

Quaker community.

After the successful completion of the survey Stephenson was appointed “engineer for the railway” 

in early 1822 on a salary of £660 per annum .Stephenson appointed two resident engineers ,John 

Dixon for the section from the section from Stockton to Heighington Lane and Thomas Storey  for 

the section from Heighington Lane to Witton  Park.

CONSTRUCTION OF THE LINECONSTRUCTION OF THE LINE

Work began on the 13th May 1822 with the laying of the first rail at the level crossing by St John's 

Well Stockton on the  23rd May.

With regard to consideration of the construction it is convenient to divide the route  of the S&DR 

into two distinct stages. The first being the 5.80mile long section from Witton Park colliery to New 

Shildon. This hill section is traversed by two high watersheds known as the Etherley and Brusselton

ridges,separated by the valley of the river Gaunless, a tributary of the river Wear which it joins at 

Bishop Auckland .The second much longer section some 19.60miles from New Shildon ,via 



Darlington, to Stockton is relatively level with gradients not exceeding 1:104, ideal for locomotive 

haulage.

As to the hill section Stephenson's line began at Witton Park colliery and ran to Phoenix Row, at the

foot of the Etherley ridge. The ridge itself being traversed by a pair of inclined planes,powered by a 

stationery steam engine at the summit. The Etherley south incline descending to the boundary of the

floodplain of the river Gaunless.

A little further on the line crosses the

Gaunless bridge,the world's first cast/wrought

iron railway bridge,a four span structure

designed in 1822 and cast at South Street

Newcastle. Originally three span in structure

it was completed in 1823,the fourth span

being added after storm damage in 1821.

Beyond the river Gaunless the line ascends the Brusselton west incline, along the north slope of the 

ridge to the Brusselton engine house. This engine house,together with associated reservoir and some

terraced houses remain today. In its heyday Brusselton supported a thriving community with 

workers and families living at summit level.

From summit level Stephenson's route descends to the foot of the ridge near the Mason's Arms 

crossing;the Masons Arms signalling the end of the hill section of the line.

With regard to the remaining 19.60 miles of the route locomotion traction is facilitated by division 

into six long straight lengths,linked by wide curves at each change of direction. Termination at 

Stockton quayside was via Simpasture,a bridge over the river Skerne at Darlington,the hamlet of 

Fighting Cocks,Urlay Nook and Eaglescliffe

In overall terms Stephenson's main line totalled some 24.20 miles in length,compared with 

Overton's planned 26.90miles.

One of the most important questions to be resolved,in terms of line construction,was the type of rail 

to be employed. On the recommendation of George's son Robert a malleable (wrought) iron rail was

chosen,in-filled with elements of cast iron rail. The S&DR being the first railway to employ 

malleable iron technology.This new material was much lighter,stronger,more malleable and yet less

prone to fracture than cast iron ,under the hammer of wagon wheels.This advance had been patented



and perfected in 1821by John Birkinshaw ,an engineer working at the Bedlington Ironworks in 

Nortumberland. 

With regard to the sleepers,due to financial constraints in the early years, the use of sandstone 

blocks was initially limited to the section from Witton Park to Darlington ,quarried in part at a 

newly opened quarry ,by Stephenson,at Brusselton. Oak blocks some 2ft long by 7in wide were 

used on the remaining section from Darlington to Stockton. Made from old ships timbers and 

shipped into the river Tees from Portsea Hampshire at 6pence each.

In time the whole line reverted to the use of malleable rail and stone blocks(sleepers).

It was also on the S&DR that Stephenson secured the future dominance of the 4foot 8inch gauge,as 

used at Killingworth and believed to have been derived from that used by Roman chariot and 

wagons.

As building of the line progressed the issue of motive power had to be finally resolved,even though 

it may seem surprising to us today steam power was not at that time universally accepted as 

superior to horse power,again it is worth reference to the S&DR seal depicting horse drawn wagons.

Aided by a favourable visit to Killingworth in 1822 by Edward Pease and the fact that coal cost ,in 

relative terms significantly less than fodder,the decision was finally made in favour of steam.

In terms of locomotive construction Robert Stephenson and Co was formed in 1823 ,with premises 

in both Forth and South Streets Newcastle, effectively establishing the world’s first purpose built 

railway works. The site still remains today and  characteristically in this venture the Stephensons 

were joined in partnership by the Quaker cousins Edward Pease and John Richardson.

Robert Stephenson ,barely 20years of age,was the appointed managing partner and in 1824 orders 

were placed by the S&DR for two

engines at the cost of £500 each

,Locomotion No1 and the Hope. These

were based on the design of George

Stephenson's Killingworth engines with

improved drive and valve gear..An order

was also placed for the two stationery

winding engines for the Etherley and

Brusselton inclines;one of 30 horse

power for Etherley and 60 horse power

for Brusselton.
Brusselton Incline and  Engine House ( Water Colour

Artist Unknown )



Robert Stephenson himself ,probably as a result of disagreements with his father and a drive for 

independence, did not see the final construction of the engines, leaving England in 1824 to spend 

three unprofitable years in Columbia As a result we have the introduction of Timothy Hackworth,  

whose skills were in time to have a profound influence on the fortunes of the S&DR,

overseeing final testing in 1825 before transportation in horse drawn wagons to Aycliffe road,near 

Heighington, for final assembly.

The original station ,now a public house, still stands with a white plaster mural on the gable 

RICHARD TREVITHICK

Contrary to popular myth George Stephenson did not invent the steam locomotive, if  that 

honour falls to one individual it would be the Cornishman ,Richard Trevithick (1771-1833), 

who died unrecognised in obscurity.

Trevithick's first engine being successfully trialled at Pen -Y-Darren ,in south Wales in 1804

The evolution of  the steam locomotive from Trevithick's 1804 prototype to Locomotion No1 is 

in itself  beyond the scope of  this brief  history. That said we have to acknowledge the 

remarkable concentration of  innovative thinking ,embedded in the coalfields of  Tyneside,that 

led to the recognition of  the superiority of  steam power.

This period throws up such iconic names as “Puffing Billy,Wylam Dilly,and Stephenson's first 

locomotive Blucher”,the first modern locomotive reliant on the forces of  adhesion via flanged 

wheels



depicting Locomotion No 1 and some awestruck bystanders on the opening day.

Despite completion of some 21miles of track,by 1823,the final completion was delayed until 1825 

due to various supply problems,litigation with local landowners and the exceptionally severe winter 

of 1823/24.

This delay put severe pressure on the companies finances leading to the requirement of a third 

S&DR Act ,passed in May 1824,containing provisions for raising the borrowing facility along with 

branch line alterations,in particular the addition of the Haggerlease branch.

Consequently it was not until July 1825 George Stephenson was able to announce expected 

completion within two months, resulting in the management committee  setting 27th September as 

the official opening day.

GRAND OPENINGGRAND OPENING

The opening of the S&DR,scheduled for Tuesday the 27th September,was  successfully proceeded 

by a trial run on the 26th with Locomotion hauling the companies coach Experiment.

At about 8.00pm on the 27thsome of the proprietors and their friends gathered at both West 

Auckland and Brusselton summit .Twelve wagons ,each laden with two tons of coal from Witton 

Park colliery ,via the Etherley incline,and a wagon of flour were coupled up at the St Helens 

turnpike. These were horse drawn to the foot of the Brusselton incline, via the Gaunless bridge, 

before being raised to the summit at Brusselton at a steady 8 miles per hour by the stationery 

winding engine.

From contemporary records the

inaugural train ,which finally

departed New Shildon at 10.00am

after many time consuming

preliminaries,was some 400ft long.

It included the companies coach

Experiment ,a total of 32 wagons ,

12 laden with coal and merchandise

and 20 carrying passengers ,all

drawn by Locomotion No1.

It headed off ,driven by George

Stephenson himself,with two of his

brothers as firemen and Timothy Hackworth as guard and fire manager.It is a measure of the sheer 

Pencil Drawing " The opening of Stockton & Darlington
Railway by J.R.Brown



novelty of this form of transport that the train had to be proceeded by a flagman,on horseback,to 

warn of its approach.

The 8mile journey to Darlington took 2 hours with 3 unscheduled stops and the world's first 

recorded railway accident when a man standing too near received a severe blow.

Having briefly achieved a maximum speed of 15miles per hour ,on the incoming run, the train left 

Darlington ,after taking on fuel and water at North road,at 12.38pm. Shortly after departure it 

crossed the Skerne bridge,a bridge built in the classical style and one of the most impressive 

features on the line.

From Yarm the train picked up speed

,frequently achieving 12 miles per

hour,and from the stretch where the line

crosses the Stockton road a almost

mythical contest between Locomotion

No1 and a stagecoach took place. This

incident graphically portrayed in a much

produced painting by Terence Cuneo alive

with the movement of the train ,straining

horses,running youths and barking dogs.

After briefly reaching unprecedented bursts of up to 16 miles per hour Locomotion ,with its 

attendant train ,rolled to a halt at the companies wharf at 3.45pm at the end of its 20mile journey 

from New Shildon. The train and its passengers were met by a riotous crowd,a band played “God 

Save the King”,the ringing of bells and a 21 gun salute.

The proprietors, and invited nobility and gentry,were treated to a sumptuous banquet in Stockton 

SKERNE BRIDGE

The bridge was the subject of  a reluctant collaboration (on Stephenson's behalf) with the well 

known Durham architect Ignatius Bonomi(1787-1870) son of  the celebrated Italian painter 

Joseph Bonomi.

It is a measure of  the historic importance of  its structure that S&DR were the first railway 

company in the world to employ an architect.

The bridge ,on the opening day ,also being the subject of  a celebrated painting by John Dobbin, 

completed some 46 years after the event and commissioned by Henry Pease ,Edward's last 

surviving son.



town hall,hosted by Thomas Meynell.

A poignant note to this day is Edward Pease,who by his vision and determination had played a 

lead role in making it happen,was unable to attend;his 19year old son Isaac had died that 

morning of consumption.

The history of the Stockton and Darlington Railway,to the end of its indepence in 1863 ,is the 

subject of a soon to follow separate essay ;that said  before concluding it is well worth dwelling on 

the early achievements of the line.

At the beginning of the 19th century it cost more to move a ton of coal overland from Bishop 

Auckland to Stockton than by sea from Newcastle to London. The resulting railway transportation 

produced not only signalled a significant decrease in overland transportation costs but also 

stimulated the sinking of many new collieries to meet the real potential around exporting Durham 

coal.

That first export took place in January 1826 ,when the Stockton staithes were ready,with 18,500 

tons being shipped from Stockton year ending June 1827. 

However the real export potential continued to be hindered not only by the limitations of Stockton's 

staithes but also the inability of the the river Tees itself to accept large vessels. To address this issue 

in 1830 the line was extended to a deeper riverside terminal ,at Middlesbrough,with the S&DR  

carrying 150,000tons of coal in 1830-31 and 330,000tons in 1832-33.

In addition the inaugural run, and the practical proving of the system that followed,had far reaching 

consequences at both a national and ultimately international level. It encouraged the then hesitant 

promoters of other schemes ,particularly the Liverpool and Manchester Railway,to press ahead. In 

this sense the S&DR was the world's first commercial railway and it became the testing ground for 

practices ,that once validated,were adopted worldwide. 


