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WILLIAM JONES AND THE FIRST CHEMICAL FACTORY IN MIDDLESBROUGH
Abstract
The first recognisable chemical works in Teesside was that of William Jones in 1859.  Not only did Jones lay the foundations of what would become one of Teesside’s major industries throughout the twentieth century, he also developed one of the first mechanised chemical plants, incorporating his patented furnace for the manufacture of alkalis.  His pioneering role has been largely forgotten, and some histories of the Teesside chemical industry often ignore.  He probably built Undercliffe Hall in Great Ayton, commonly ascribed to the Pease family.  This paper aims to restore the reputation of William Jones as a founder of the Teesside chemical industry and as an important figure in Great Ayton society in the late nineteenth century. 
Jones arrives in Middlesbrough
Census records show that William Jones was born in North Wales, at Ruthin, around 1825, and his wife Ann was born at Cawood near Selby in Yorkshire.  They met and married whilst Anne was still at Cawood, and their son Herbert was born there in 1856.  By 1860, when William was 35, we know that the family had moved to Middlesbrough.  On 30 April 1860 he submitted plans for alterations to a house in Southfield Villas, which were passed on 1 May in the same year (Middlesbrough Plans, 1860).  Jones was interested in manufacturing artificial fertilisers and other chemicals for the Guisborough Alum Company.  
Jones was probably involved in manufacturing chemicals at Cawood prior to moving to Middlesbrough.  He may have been persuaded to move to Middlesbrough by the Pease family and their associates in order to develop the chemical industry.  There was a precedent for this sort of action.  In 1853, at a chance meeting at Stokesley Agricultural Show, John Vaughan had persuaded Bernhard Samuelson, with business in Banbury, to become involved in the Middlesbrough iron industry.  Samuelson later became a pioneer in attempts to make steel from Cleveland iron and in technical education.

Jones, Quakers and Peases
Jones was the ‘acting partner’ in the Guisborough Alum Company; his partner was Isaac Sharp, a prominent local Quaker and a close associate of Joseph Pease (Orde, 2000:28).  Jones was a Quaker and was on very friendly terms with the Pease family.  George Dixon, the first superintendent of the Quaker school in Great Ayton, recalled the following: 
“Bolckow and Vaughan finding water expensive hoped, by boring, to find an Artesian spring, but to their great disappointment, at that time, they struck salt.  William Jones, who was always interested in our Natural History and scientific pursuits and often visited us in company with his pupil, Henry Fell Pease, was now carrying on Chemical works at Middlesbrough.  He was on the committee and acted as secretary during Isaac Sharp’s absence; coming over to attend a committee meeting he brought with him a piece of the boring core; I asked him to accompany me to the museum; in the stratigraphical arrangement we found a piece of rock salt from the Cheshire mines laid between the gypsum beds of the new red sandstone series, just in the position which they had found it at Middlesbroug.h”  (Dixon, 1892:72) 

George was succeeded as school superintendent by his son Ralph, who in turn recalled Jones’s involvement with the school:
“… the Pease Lectures delivered by William Pollard and William Jones.  W. Jones resided for a time in the neighbourhood of Ayton, and acted as Secretary to the school for several years.  His kindness in superintending a French class among the teachers, and in promoting the general interests of the school is gratefully remembered.”  (Dixon, 1891:121)
There are further connections with the Pease family.  In 1869 Jones was joint owner with Henry Fell Pease of a house in Middlesbrough that was being rented out (Middlesbrough Rate Book, 1869).  Moreover, the site of Jones’ chemical works occupied part of the New Brickyard, which belonged to the Middlesbrough Owners (virtually all of whom were members of the Pease family).  
Middlesbrough’s first chemical works
The Pease family had been looking for uses of by-products from ironstone extraction, and had decided to make sulphuric acid from pyrite.  Their first thought was to use the sulphuric acid to manufacture artificial fertilisers, and this would have been the reason for establishing the Guisborough Alum Company which had acquired a site on Cargo Fleet Road, near the Middlesbrough Dock.  The site was well-placed, near the River Tees and then Guisborough railway.  The New Brick Yard had been set up around 1840 to meet the demand for building materials for the rapidly expanding Middlesbrough (Lillie, 1968:69).  Today, on the site which is now adjacent to Middlesbrough’s Riverside Stadium, chemicals are manufactured by a component of the Dow Chemical Company.  
For his proposed factory in 1860 Jones had to obtain an early form of planning permission from the Middlesbrough Streets and Markets Committee; in his letter of application he described the purpose as “the manufacture of superphosphate of lime or other artificial manures.”  (Middlesbrough Weekly News and Cleveland Advertiser, 15 December 1860, page 3).  
Production of improved phosphatic chemical manures, based upon animal bones treated with sulphuric acid, had been introduced in the eearly 1840s.  By the late 1850s, some twenty fertiliser factories had been established in the British Isles, and by 1870 there were about eighty factories.  British sources of calcium phosphate by 1860 had been augmented by nodules known as ‘coprolites’ and by imports from Norway of the mineral apatite (Dewhurst, 1991:57).

To provide the sulphuric acid essential in preparing ‘superphosphate’ an acid plant was needed: it has been stated of the Middlesbrough establishment that “… early in its operation, this chemical works made sulphuric acid from pyrites … (iron sulphide) found in a thin band with the Cleveand ironstone.”  (Tomlin, 1982:9)  It seems likely that the enterprise began with fertiliser production, but that at an early stage the main business switched to ‘alkali’ production, which also required sulphuric acid.  Given the heavy pollution from alkali plants, one might wonder if it was ever intended only to make fertilisers; however, an alternative explanation for the change in emphasis is that (as mentioned above in the quotation from George Dixon) rock salt (sodium chloride) was discovered underneath Middlesbrough in 1863, an unexpected result from experimental boring in search for either coal or water (Tomlin, 1996:5-6).  Like sulphuric acid, sodium chloride was one of the starting materials for the manufacture of sodium carbonate (soda ash when anhydrous, washing soda when hydrated) by the Leblanc process which was dominant in the middle decades of the nineteenth century.  However, it was some twenty years after 1863 before Middlesbrough salt was commercially extracted (Tomlin, 1996:20) so Jones’ works must have used imported salt.

Alkali manufacturer could have made sound business sense since, at that time, over 80% of the raw material costs for the Leblanc process was for sulphuric acid.  By contrast, the salt cost represented about 7% (Ward, Lock, 1883: V.1:20).
The Leblanc alkali process

In 1791 the Frenchman Nicholas Leblanc was granted a patent for his claim that common salt could be decomposed by oil of vitriol (sulphuric acid) to produce saltcake (sodium sulphate) and muriatic acid (hydrogen chloride) (Raistrick, 1972:83).  The sodium sulphate could then be reacted with coal (carbon) and limestone (calcium carbonate) to produce black ash or ball soda, a process known as balling.  The resulting black ash was a mixture of washing soda or soda ash (sodium carbonate) and sulphide of lime (calcium sulphide).  The washing soda was then separated out by dissolving it in water.  The calcium sulphide or black ash residue was accumulated in enormous waste heaps that set as hard as concrete.  The hydrogen chloride evolved from the first stage of the process could be used to make bleaching powder (calcium oxychloride).  Leblanc’s work started the alkali industry, which was to become important for the expansion of the glass, soap and textile industries.
Poor Leblanc died virtually penniless a few years later, although his discovery had been of immense strategic importance to France where the revolutionary war had stopped imports of soda and potash.

In the early years of the nineteenth century, William Losh, who had studied chemistry at Cambridge and spent time in Sweden and France, brought the Leblanc process to England.  He and his brother John were partners in a Tyneside enterprise which, among other things, was already making sodium carbonate by a different method (Campbell, 1971:29, 31).  Elsewhere, large scale manufacture did not begin until after 1823-1825 when the high duty on salt was abolished.  Leblanc plants were opened by James Muspratt in Liverpool and by Cookson and Company at South Shields.  Other factories soon followed, with Tyneside being a popular location because of cheap coal and the plentiful supplies of limestone brought in as ship’s ballast.  Most manufacturers built their own sulphuric acid plant, using the lead chamber process, with sulphur as the raw material.  But after huge increases in the price of imported sulphur from Sicily, by 1840 most factories were making their sulphuric acid from pyrite, which yields sulphur dioxide when roasted.      

The first part of the alkali process, where salt is reacted with sulphuric acid to produce saltcake or sodium sulphate, takes place in two reactions.  The first reaction forms the intermediate compound sodium bisulphate, which at a higher temperature then reacts with some of the remaining salt to give sodium sulphate.  Both reactions produce hydrogen chloride.  The Leblanc process was inherently unpleasant due to the evolution of hydrochloric acid gas, which affected not only those inside the factory but also the neighbours outside.  A particularly nasty aspect was that the mixture of salt and sulphuric acid had to be stirred during the initial 1½ hours of the reaction.  At first the reaction was carried out in heated open pans stirred with long iron rakes.  A contemporary text commented “Actual management of the chemical reactions was difficult, two of the stages being conducted in the solid phase with all the problems of mixing which that implies.”  (Kingzett, 1877:101-102).
Later, enclosed furnaces were introduced with opening doors for stirring rakes to be inserted.  The hydrogen chloride was recovered through condensers and vent gas scrubbing with water.  Conditions inside the factory gradually improved: separate furnaces were employed for the two stages of saltcake production and mechanical stirring was introduced.  The Alkali Act of 1863 brought legal controls on the emission of hydrochloric acid gases from chemical plants. 

Business success
When the fertiliser manufacturing began, there were complaints about the nuisance created by the new works.  The partners Jones and Sharp were fined £1 plus 40 shillings penalty per day for as long as the nuisance lasted (Smith, 1994:10).  However, this did not prevent the business from prospering, especially after alkali production started.  ‘W Jones & Co, Chemical Manufacturers, Middlesbro on Tees’ became a leading producer of alkalis, with the advantage of cheap raw materials.  In addition, Jones and his manager, John Walsh, patented a series of significant improvements to the Leblanc process furnaces.  Whilst these designs were sold to many other manufacturers, it was Jones who was able to obtain the best performance from his furnaces.  

Little is known about the routine operation of the works.  In 1871 William Jones was described as the acting partner, C F Claus as manager and principal chemist and A Hudson as an assistant chemist (Burnett & Hood, 1871:33).  Two years later Claus had been replaced as the manager by J Mitchell Steel (Burnett & Hood, 1873:29).  Claus would later invent a method for removing sulphur from coal gas, and this invention was developed by Chance to recover the sulphur from sulphur dioxide, the last important improvement in the Leblanc process (Hardie, 1950:127).  Mitchell Steel was soon replaced by John Walsh, who was described as works manager in 1875.  Walsh was credited with developing the new rotary enclosed furnace in 1875, and we can speculate that he may have been working in the factory for some years and developing process improvements, his innovative work encouraging Jones to promote him to works manager. 

The equipment needed to run the Leblanc process could produce other chemicals if different raw materials were used.  If potash was used in place of common salt, sulphate of potash and carbonate of potash could be produced.  Oxalic acid could also be made by heating a mixture of sawdust and caustic potash (potassium hydroxide), then extracting the resulting acid with hot water.  Soon W Jones & Co was manufacturing a wide range of chemicals (Burnett and Hood, 1873:29).  

	Output of W Jones & Co in 1873


	Contemporary names


	Chemical name
	Use

	Sulphuric acid or Oil of Vitriol
	Sulphuric acid
	Many other chemical processes.

	Hydrochloric acid
	
	

	Oxalic acid
	Oxalic acid
	Treatment of leather and textiles.  Manufacture of inks, metal polish and dyes.

	Sulphate of potash
	Potassium sulphate
	Fertiliser.

	Carbonate of potash or Washing soda
	Sodium carbonate 
	Manufacture of glass, soap, paper and textiles

	Soda ash
	Crude sodium carbonate
	Refined to make washing soda

	Binoxalate of potash
	Potassium dioxalate
	Cleaning.

	Epsom salts
	Magnesium sulphate
	Medicinal - laxative

	Glauber salts
	Sodium sulphate
	Medicinal - laxative

	Pearl ashes
	
	Manufacture of soap.

	Salts of Tartar
	Hydrated potassium carbonate
	Treatment of leather.

	Sulphate of soda or salt cake
	Sodium sulphate
	Manufacture of soap, paper, and glass.

	Caustic soda
	Sodium hydroxide
	Manufacture of soap.

	Sulphate of magnesia
	Magnesium sulphate
	See under Epsom Salts above.


In 1877 it was reported that “the principal chemical works on the Teesside are at Middlesbrough, the largest being Messrs Jones and Co in Cargo Fleet Road.  This firm employed 17 men two years ago, turning out about 50 tons of product per week.  At present they have 200 men employed and have a total production of about 320 tons per week.  The works are extending every year…” (Weekly Exchange, 19 April 1877).  The implied fall in weekly productivity over this period, from 2.9 tons per man to 1.6 tons per man, is hard to understand, especially given the reputedly vastly increased productivity of the new furnace which had come on-line during this period.  Perhaps it was due to the expansion into high-value, low tonnage products such as oxalic acid.       

In 1880 a local newspaper carried the information that:

“….in order to keep up with the increased demand for their special products, Messrs Wm Jones and Co have greatly extended their plant, and have recently put down a revolving furnace of such capacity and character as promises to revolutionise the whole trade of chemical calcining.  Messrs W Jones and Co manufacture sulphate of soda, sulphate of potash, Epsom salts, oxalic acid, muriatic acid, sulphuric acid, caustic potash, horn pith, phosphate of lime, and manures of every description.  At present their products find their way principally to the American markets though there is also a very large home demand.  They are now the largest oxalic acid makers in the world, their business in this particular having doubled itself during the last two or three years.  The new furnace, which we believe is the invention of Mr J Walsh, the manager at the works, can be employed with equal benefit in the oxalic acid manufacture, and in the manufacture of sulphate of soda, and the patents have been taken out in the names of Messrs W Jones and John Walsh.”  (The Daily Exchange, 10 February 1880)

It is significant that “manures of every description” are mentioned in the above article, suggesting that artificial fertiliser production had continued alongside alkali production.  

1880 seem to have been the peak of Jones’ success.  He had been operating his Leblanc process plant through a period of rapid expansion in soda production, as the following table illustrates.  
	
	Production of Soda Crystals 1814 to 1883 (from Ward, Locke, 1883, v1:20)


	
	Date
	Comments
	Weekly output

tons
	Price per ton

	
	1814
	
	
	£60

	
	1823
	James Muspratt’s Merseyside Works opened
	100
	£18

	
	1861
	50 works in Britain using the Leblanc process
	5000
	£4 10s

	
	1883
	66 works in Britain using the Leblanc process 
	5400
	£3


Salt supplies
It has already been stated that salt was only a small part of the raw material cost of alkali manufacture.  However its discovery on Teesside in 1863 did lead to speculation that Middlesbrough salt might be used by chemical manufacturers.  The same year, at a meeting of the British Association in Newcastle, a member commented “This discovery may render the alkali trade of this district (ie Tyne, Wear and Tees) independent of Cheshire and develop a large export trade in salt.” (Tomlin, 1996:6).  This did not happen, probably because of the large capital costs in sinking a mine.  However, it may have been the discovery of salt that brought Samuel Sadler to Middlesbrough in 1868 (Smith, 1994:9).  Jones supported efforts to extract local salt, and he was one of eight subscribers to the Tees Salt Company, whose Memorandum and Articles of Association were drawn up on 31 December 1869.  The intention was to buy land around the Tees, extract rock salt and gypsum, and sell salt and bricks.  The company probably failed to raise the required £125,000 capital and was legally dissolved on 15 January 1884 (Tomlin, 1996:7).  
Poor working conditions
Not surprisingly the workmen engaged in the Leblanc process had to be highly paid, yet they still complained to the Board of Health about working conditions.  The hydrochloric acid emissions from alkali factories not only caused problems for those inside the works, but for everybody else.  Atmospheric pollution killed vegetation and by the mid-nineteenth century many alkali manufacturers had been taken to court for damage to trees on country estates.  Acid discharged into rivers caused increased corrosion of iron ships. The problems caused by hydrochloric acid emissions from alkali factories led to the Alkali Act of 1863.  Jones’s factory was the first in Middlesbrough to be registered under this Act, which sought to control the amount of muriatic (hydrochloric) acid that could be discharged from chemical plant chimneys.  It was possibly this Act that led Mr John Walsh, Jones’s works manager, to design significant improvements to the standard Leblanc process in the mid 1870s.  It is probable that, as a Quaker, Jones had more concern for the well-being of his workers than other factory owners.
The Jones and Walsh mechanical furnace

Jones and Walsh are generally credited with the first design of a workable mechanical saltcake furnace in 1875 (Cumming, 1923:136).  This consisted of a shallow cast-iron pan, some 16 feet (4.88m) in diameter, with mechanical stirrers mounted on a central vertical shaft.  The pan was covered, and heated by a coke furnace.  The stirrers were driven by a steam engine.  Hydrochloric acid gas was piped off to a series of condensers.  Other plants already used enclosed furnaces and recovered some of the hydrochloric acid, but the mechanical stirring system was entirely new.  Jones and Walsh were granted British Patent Number 1864 in 1875 for ‘The Improvements in the manufacture of Sulphates of Soda and Potash’.  The new furnace was described in glowing terms by a local newspaper: 
“We have, however, inspected a machine invented by Messrs Jones and Walsh, of the Middlesbrough Chemical Works, which obviates all the disadvantages arising from the above processes.  It consists of a large circular furnace, with a smooth and plane flooring, round which rakes and plates move by means of a large central axis running down the centre of the furnace.  This axis is connected with a steam engine.  The salt is placed in this furnace and heated, while the moving rakes keep it from forming into lumps.  The vitriol is then introduced by means of an India-rubber pipe, and effervescence immediately takes place.  It is now that the injurious gases are given off, but owing to the furnace being closely confined, they have no exit but through a pipe which leads to a tall chimney.  Before reaching the latter, however, the pipe is connected with earthenware vessels, in each of which a little water is placed.  These vessels are connected with each other by means of tubes.  There are eight of them for the gases to pass through, so that no harm is done to vegetation, as the whole of the gas is condensed before reaching the chimney.”  (Guisborough Weekly Exchange, 19 August 1875).
The eulogy continued:

“The rakes are not corroded in the new arrangement on account of the cooling influence of the gases which are given off.  Only four men are required, and 10 to 15 tons can be manufactured in 24 hours.  Another great advantage is that only one furnace is required to perform the two processes of decomposing and calcining.  The preparation can be tested at any time throughout the operation, and observations taken as to whether any more salt or vitriol must be added, if so additions can be effected without injuring the materials.  In the other process this could not be so.  The sulphate of soda thus produced is vastly superior to that obtained by the first process, being fine as flour, while the other is in rough and uneven lumps.  This invention is of great importance, inasmuch as sulphate of soda being much used in the manufacture of glass, the better quality now producible will, no doubt, affect the quality of the latter.  It is also used in making carbonate of soda and caustic soda.  The machine has been patented in England, the Continent generally, and America.  We heartily congratulate Messrs Jones and Walsh on having produced a machine which saves so much time, money and labour.  The machine is now working, and is open to inspection.”     

The Jones and Walsh furnace received much acclaim.  Members of the Tyne Chemical Society were told by their president that “a number of our leading chemical manufacturers lost no time in proceeding to Middlesbrough, to see for themselves the new wonder which had arisen in the east.  A short inspection seems to have sufficed to convince most of them that the thing was as good as it was represented; in fact, that the new furnace was, in every respect, a perfect success, and would prove a valuable acquisition to the trade.”   (Affleck, 1877:95).  With such high praise it was not surprising that, within three years of the patent, some thirty Jones and Walsh furnaces had been built, although none of them conformed exactly with the patent specification (Cumming, 1923:136) and each manufacturer made “a few modifications or prospective improvements on the original to suit his own fancy.” (Affleck, 1877:95).  Besides the incorporation into the furnaces of mechanical stirrers carried on a revolving vertical shaft, Jones and Walsh’s patent Number 1864 of 1875 specified the use of a single pan furnace instead of the two separate units in order to complete the reactions that yielded saltcake.
Operational problems and a new patent
While Jones’ own furnace seems to have worked satisfactorily, other installations experienced problems.  Many of these were fractures in the driving gears, vertical shaft and paddle arms and paddle shaft, and in the cast iron pan segments.  Such fractures may have been due to poor manufacture, and it may have been significant that Jones and Walsh would have been able to call on the skills and experience of the local iron industry in Middlesbrough.  The other problem area was in sealing the vertical shaft.  It was reported that, of the eight Tyneside Jones furnaces, only that operated by the St Bede Chemical Company at East Jarrow was regularly achieving its design output (Affleck, 1877:96).   

The shortcomings of the original design led Jones and Walsh to redesign the furnace with fixed paddles and a revolving pan.  This was the subject of a new British Patent, Number 2481 of 1877.  A further patent, Number 976 of 1880, improved the discharge arrangements for dropping the saltcake through a door in the base of the pan and into a wagon below (Tomlin, 1982:appendix 1, 102-104, reproduces the 1880 patent specification.)

A later enhancement was the introduction of a screw-feeder to load salt into the pan.  

A new 16ft (4.88m) rotary furnace to this improved design was installed at the Cargo Fleet Road works and started operation in January 1880.  It was described in a contemporary newspaper:

“It may briefly be described as follows - A large iron vessel, in shape very much like a saucer, but capable of taking in a charge of about seven tons, revolves slowly inside a brick chamber, the motion being communicated by an ordinary rack and pinion arrangement at the base of the revolving disc.  By clever contrivance the furnace is so constructed that it not only distributes the contents with which it is charged in the chamber, but when these are sufficiently calcined they are ejected, so to speak, automatically.  One great advantage is that no gases are emitted during the process, and thus all possibility of any nuisance arising is avoided.  This furnace is wholly different in principle and construction from any hitherto in use.  In previous furnaces the motion has been communicated to the mass of the material in the course of calcining by rotary blades, but in this furnace there is only one fixed blade and the motion is communicated by the revolution of the furnace-chamber itself.  The machine is simplicity itself, and secures a much larger product with a much less expenditure of labour.  Hitherto the furnaces in this manufacture have not been of a capacity to produce over 50 tons per week, but this furnace, when completed, will make over 80 tons.  The wear and tear, also, is reduced to a minimum.  We may state that the raw product is brought in trams to the top of the furnace, and is charged down an hopper into the pan.  The cost of the single furnace, which, we may note, has been working successfully since the 2nd of January, has been, we believe, over £600.  Letters of patent have been secured in England, America, and on the continent.  The patentees have already sold one of these furnaces to a French firm, and have enquiries from Germany and elsewhere.  The machine is 16 feet diameter, but, of course, could be made smaller or larger according to the requirements of the works in which it is adopted.  Its influence on the chemical trade will be most marked, as hitherto there has been a great consumption of labour in the process with which it deals.  The machine was manufactured at the Atlas Works, Middlesbrough, and by Messrs Woerth and McKenzie of Stockton.  It is open daily for the inspection of the public.”  (Daily Exchange, 10 Feb 1880)  
Soon afterwards an enormous 32ft (9.75) diameter Jones furnace was built at Gateshead at a cost of £14,000 (Cumming, 1923:140).  Orders for furnaces were received from other Tyneside alkali producers and from overseas.  Even in their improved form there were shortcomings, although whether these were inherent in the design, or due to problems in manufacture and operation, is open to doubt.  From Germany a view was “The salt-cake furnaces of Jones and Walsh are used for sodium sulphate at Aussig, as well as in Britain, and by Vorster and Grüneberg at Cologne for potassium sulphate.  Opinions on them differ.”  (Wagner, 1892:312).  One particular problem was the comparative weakness of the recovered hydrochloric acid.  
The end of the venture

It was in 1880, at the age of 55, Jones suddenly decided to sell the business to his Cargo Fleet Road neighbour, Samuel Sadler.  The reasons for the sale are not known, but the Leblanc process for alkali manufacture was in decline at this time, being overtaken by the Solvay process, which used brine rather than solid salt.  Brunner and Mond had built their first Solvay process alkali plant at Winnington in 1873, and in the early 1880s the Bell Brothers built a plant at Port Clarence which shared many features with the Solvay system.  By 1907, there were only three Jones furnaces left operating on Tyneside.  By 1911, nineteen of the alkali works on Tyneside had closed down (Campbell, 1975:22).    
Jones may have seen the writing on the wall.  Sadler, who specialised in coal tar distillation, may not have appreciated the impending decline of the Leblanc process, but in any case the land would have been valuable to him for future expansion.

Samuel Sadler
Samuel Alexander Sadler was born near Birmingham in 1842 and initially trained as a medical student.  However he was interested in chemistry, and started work running the laboratories of Messrs Chance, chemical and glass makers in Staffordshire.  He experimented with coal tar products, and left the Midlands to set up an aniline factory, using benzene derived from coal tar, in Marton Road, Middlesbrough, in 1862.  This must have been successful, and in 1869 he moved to a site next to William Jones on Cargo Fleet Road where he started the Cleveland Chemical Works.  In 1880 he acquired W Jones & Company which, for many years, was retained as a separate operating organisation.  The Middlesbrough Rate Books were still listing Wm Jones Chemical Works in 1896, although the amount of rates collected had fallen to less than one third of their value in 1876.      
In 1883 Sadler formed a limited company, Sadler & Co Ltd, with shipbuilder Sir Raylton Dixon (from the same family as George and Ralph Dixon), Sir Theodore Fry (who had married Sophia Pease and supervised the building of Undercliffe), and William Hansen (a partner with Sir Bernhard Samuelson in Newport Iron Works).  Increasingly the limited company concentrated on the manufacture of chemicals from coal tar, and later oil.  By 1956 the products of Sadler and Company Limited, as listed in the British Bulletin of Commerce, only included one reminder of Jones’s time, Glauber salts (Tomlin, 1975:12). 

Jones living in Great Ayton
We have seen that William and Ann Jones moved into a house in Southfield Villas, Middlesbrough, in 1860.  By the time of the 1871 census the family was renting White House, on Dikes Lane, just outside Great Ayton.  This substantial property was part of the Cleveland Lodge Estate, which had been owned by John Pease who died in 1868.  The estate passed to Mary Anna Pease, who would marry Jonathan Backhouse Hodgkin in 1873.  At White House the Jones’s employed a servant, Edith Barnes, the daughter of the farm manager living opposite at White House Farm.  Ann had a reputation for making excellent cream cheeses, perhaps because of the damp pantry.  William’s name is absent on the 1871 census return.  Sir Wilfrid Fry wrote that Jones had been part of a group of Quakers who distributed relief to the French sufferers in the Franco-German War, 1870-1871, so in all probability he was abroad at the time.
There were some problems with White House.  In 1969 Sir Wilfrid Fry recalled a letter written by his father, John Pease Fry, which had said that, in 1872, William and Ann Jones complained to Mary Anna about the dampness at White House.  Indeed, George Dixon, the youngest son of George Dixon of the Friends’ School in Ayton and land agent for the Cleveland Lodge estate, insisted on work being carried out on the drains before he moved into White House in 1875.  According to Sir Wilfrid Fry, William and Ann Jones persuaded Mary Anna to build Undercliffe so that they might escape the dampness of White House, although some subsequent commentators have attributed the original building to the Peases (eg O’Sullivan, 1996:87).  But correspondence from William Jones to Jonathan Backhouse Hodgkin implies that Jones paid for the construction.  Unusually the house was built from whinstone, an extremely hard basaltic rock quarried from the adjacent Cliff Rigg.  Perhaps by using the impervious whinstone, rather than the usual sandstone, Jones thought he would avoid any problem with damp walls.  The only other whinstone house in the area, Grey Towers at Nunthorpe, was built soon after.   
Undercliffe was built on land on the opposite side of Dikes Lane to White House, land which remained in the Cleveland Lodge estate.  It was completed in 1874, at a cost of almost £3675, some £1250 above the original estimates.  This is equivalent to about £280,000 today, but this cost did not include the land.   Extra expense had been due to the construction of an entrance road and bridge over Dikes Beck, entrance gates, garden walls and greenhouses and additional plumbing (Jones, 1874).  Jones was very pleased with the results and wrote, in a letter to Jonathan Backhouse Hodgkin “the Contractors for the woodwork who have done their work thoroughly well.”  In passing it is worth noting that Undercliffe is currently (2007) on the market for £2 million. 
In his letter John Pease Fry also said that his father, Theodore Fry, superintended the building of Undercliffe.  “It was at first only a large villa of suitable proportions and looked very well, but it has twice been added to on the East and North sides.”   

Jones leaves Great Ayton
After the sale of his business William must have maintained his interest in industrial chemistry.  The 1881 census described William and his 25 year-old son Herbert as both being in the business of manufacturing chemicals.  William was also an early member of the Society of Chemical Industry, founded in 1881.   
His health may also have been an issue, alkali factory conditions were not good, and the 1881 census records that he was deaf (perhaps an early example of noise induced hearing loss since the Jones and Walsh furnaces must have been very noisy).  The 1881 census recorded William, Ann and Herbert all living at Undercliffe, with two servants.  They left for London in 1883 or 1884; in the 1884 membership list for the Society of Chemical Industry William’s address is given as 47 New Broad Street, London EC.  
William’s son Herbert may have remained in the area.  In 1889 the Westfield Durham Salt Company was formed in the Haverton Hill district, just north of the River Tees.  One of its subscribers was “H Jones of Middlesbrough” (Tomlin, 1996:50). 
Despite William Jones’ substantial innovation and commercial activity in Middlesbrough during the 1870s, his contribution to the district’s nineteenth century chemical industry is sometimes overlooked (eg Phillips, 1999).
Acknowledgements

David Tomlin and Jake Almond for assistance with the text.  Mrs Towler and the late Mr G Towler for information about Undercliffe.  Mrs Sheila Wilson for checking the chemical terminology.

Author’s note

This paper has been written in the full knowledge that there is clearly more research that could be done into William Jones and his factory.  In particular, what was he doing before coming to Middlesbrough, and after he left for London, although of course Jones isn’t the easiest of surnames to investigate!  The author would be grateful for any additional information about William Jones and his chemical business.      
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