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Abstract 
Alum was an important mordant in the woollen cloth industry. Family networks and political patronage played 
a considerable role in most commercial activities. Family connections existed between the principal copperas 
and alum experimenter on the south coast of England in the sixteenth century and the wealthy politician and 
courtier credited with establishing the early seventeenth-century large-scale alum industry in North Yorkshire. 
Technical and commercial information about the projects in the south irifluenced the works in Yorkshire. A 
significant link was Sir Thomas Chaloner (d.1565). He was the stepfather and ward of Catherine Leigh (1539-
1577). Her husband Baron Mountjoy (d.1582) undertook experiments to make alum and mined potential alum 
'ores' on the Isle of Wight and near Poole. His heir and namesake, Sir Thomas Chaloner (d.1615) of Richmond 
Palace, later opened the important Yorkshire alum works at Guisborough. A seventeenth-century deception that 
the younger Sir Thomas was the first to find alum in Yorkshire has been perpetuated in many modern accounts. 
There are contenders for the first discovery of alum in Yorkshire. One was Thomas Chaloner of Lambay in 
Ireland, the impoverished grandson of Sir Thomas (d.1565). The other was Richard Leycolt from Dorset. Other 
independent technologists with experience from Dorset, but very restricted capital resources, such as Edward 
Lane, also played a significant early role in Yorkshire. 

The economic background 
Sir William Cecil (1520-1598), chief minister to Queen Elizabeth I, had two principal policies - to preserve the 
stability of England and to make the nation as self-sufficient as possible (Williams 1980, 45). This included 
encouragement for the production of alum, a mordant used to make colourfast or 'fix' the dye used on textiles. 
English wool was regarded as exceptionally high quality (Boucher James 1896b, 590-600) and export taxes 
were much higher on raw wool than on cloth (Ponting 1971, 17). William Camden (1607) claimed that Isle of 
Wight wool 'next unto that of Lemster and Cotteswold, is esteemed best and in special! request by clothiers, 
whereby there groweth unto the inhabitants much gaine and profit' (Sutton 2004 ). 

Many cities, including London, Southampton and Winchester, held regular cloth markets selling plain white 
broadcloth, mainly to Flemings who refused to take dyed cloth (Mackie 1966, 468). The cloth was then dyed in 
Flanders (Belgium) (Hart-Davis 1995). Nevertheless, in the 1540s, imported woad, madder and alum for use by 
dyers formed ten percent of English imports (Ponting 1971, 23). fu c.1505-9, alum imported through 
Southampton by Lewis de Fava was stored in Lord Beaulieu's 'grete seller' pending payment of customs duty 
(Merson 1952, 1, 11 ). William Cholmeley employed a dyer from Antwerp and promoted A Project for Dyeing 
Cloth in England in 1553 (Allen et al 2004, 29). fu 1564-5, cloth and woollens made up eighty percent of the 
value of exports (Derry & Williams 1970) from protestant England. At this time, alum production, using rare 
alunite ore, was controlled by the Pope at Tolfa near Civita Vecchia, and by catholic Spain near Carthagena 
(Clow & Clow 1952, 235). 

Cecil encouraged the immigration of skilled European artisans to improve various strategic industries. These 
included Germans working for the Company of the Mines Royal (1568). This made Keswick the leading centre 
for mining and smelting of copper, lead and silver ores. Foreign miners also opened the Seathwaite graphite 
deposit in Borrowdale (Stone et al 2010, 190). Graphite was a mineral suited to the casting of cannonballs 
(Firman 1978, 226). Some historians such as J. U. Nefhave claimed that an early industrial revolution occurred 
between 1540 and 1640 (Musson 1981, 30). 

The Solent Coast Alum Industry 
The Isle of Wight was a potential source of alum minerals. Bristol dyers may have tried using 'Alym de Wyght' 
in 1364 (Nef 1932, 184). The quality was apparently very poor and 'Ordinances for Dyers in Bristol' soon 
instructed 'that no Alum de Wyght or Bitterwas be used' (IWHC 2000; Salzmann 1913, 144). Oxidation of 
pyrite in some of the Eocene mudstone strata of Alum Bay produces the mineral melanterite, a hydrated ferrous 
sulphate (Kourimsky 1977, 209). This can serve as a mordant, if only for black dyes. Once regarded as an 
'alum', it may have provided the name for the Bay (West 2014). 
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For the next two centuries there is no record of further interest in alum, until the i 11 March 1561. It was then 
that Sir William Cecil provided a Mr Bendall (sic) with a letter addressed to Sir Richard Worsley (d.1565) of 
Appuldurcombe, on the Isle of Wight. As the head of the Island's leading family (Boucher James 1886a, 481-9; 
Worsley 1781, xvi), Sir Richard was required to assist Bendall in questioning Islanders about the presence of 
alum, and in obtaining 'Oure of Alume' for testing. On 31 December 1562 a patent (No. IV) for 20 years was 
granted to William Kendall to make alum in six southern coastal counties from Cornwall to Sussex, and Surrey, 
because he claimed to have discovered a successful technique (Hulme 1896, 144). However, Kendall's 
production attempts in Devon soon failed. 

Shortly afterwards, on 3 July 1564, a patent for 21 years (No. VIII) was granted to Cornelius de Vos to make 
alum and copperas, based on his claim to have discovered the ores of both at Alum Bay on the Isle of Wight. 
Which Eocene strata he used is unknown, but the carbon-rich Marsh Farm Formation is a suggestive possibility. 
De Vos, from Liege, called himself a London merchant (Donald 1955). He was allowed up to three financial 
partners, and was to provide the Queen with one tenth of the alum output and, if requested, the copperas­
containing residue. He failed to raise sufficient capital and soon moved to the Dorset coast, at Canford Cliffs 
(Turton 1938, 39). He later assigned his rights to Lord Mountjoy who obtained a Parliamentary Act in 1566 
confirming the grant (JHC 1566). Both Cecil and the Queen kept a financial interest in this venture, which soon 
showed some success. By 1571 Bristol merchants were complaining of loss of trade in iron and alum from 
Spain because both were now being made better and more cheaply in England (Hulme 1896, 145). 

Cecil was a lifelong friend of Sir Thomas Chaloner (1521-1565), who provided an important link between 
alum projects in both the south and north of England. His role may have included a transfer of technological 
information northwards (DNB 2004, 10, 896). Sir Thomas was also a poet, an intellectual and a statesman who 
served as an ambassador in Brussels and Spain. His wealth enabled him to acquire estates at Guisborough in 
Yorkshire, Steeple Claydon in Buckinghamshire, and St Bees in Cumberland. In 1550 Thomas married Joan 
Leigh (nee Cotton) (Emerson 2012), the widow of Sir Thomas Leigh of St. Oswalds in Yorkshire (DNB 2004, 
33, 205; see also 'Legh' and 'Lee'). 

Leigh (d.1545) had been a jurist and diplomat. He was also a 'visitor' to monasteries and played a major role 
in their 'Dissolution' under Henry VIII and Thomas Cromwell. He became wealthy by acquiring monastic 
properties. His will of March 1544 assigned one third of his lands to the Crown for Catherine Leigh's wardship. 
She became the ward of Sir Thomas when he married her mother, and he then arranged for her marriage in May 
1558 to James Blount (c.1533-1582), sixth Baron Mountjoy (DNB 2004, 6, 290). Marriage enabled Blount to 
avoid military service in Calais, though he still had to equip and finance a contingent of troops. He was 
immediately obliged to borrow heavily on bonds to pay Sir Thomas immediately for the marriage agreement 
(Turton 1938, 21, 36). 

After the death of his father in 1544, Blount spent large sums of money on alchemy experiments. In 1558 he 
inherited two thirds of the manor of Canford and the manor of Puddletown (Sheldrick 2006). He moved his 
residence to Canford from Brook House in Wiltshire. In London, he leased out Mountjoy House as three flats. 
His tenants included George Carlton, and a relative of the Earl of Huntington called John Hastings (Turton 
1938, 40). At Canford, Blount's estate extended eastwards along Poole Harbour towards Bournemouth. His 
lands also extended some six miles inland towards Wimborne Minster. By 1535, alum 'ore' was already being 
mined on the Dorset coast at Durley Cliffs near the later named Alum Chine (Sheldrick 2006). 

Chaloner would have been aware that Blount's chemical interests potentially offered important national 
benefits. He would have kept an active interest in Mountjoy's work. In 1568, along with De Vos, Cecil and 
Robert Dudley (DNB 2004, 6, 290), Blount was among the twenty-four founding members of the Royal Society 
of Mines. He raised many personal loans from fellow shareholders including Sir Lionel Duckett, Sir Roger 
Martin and Mr Byrde (Turton 1938, 45). Sir Lionel (1511-1587), a Merchant Adventurer, master of the Mercers 
Company, and Lord Mayor of London (1572), was particularly wealthy. 

De Vos received £300 from Blount for skilled alum workmen to be brought from Italy. Unfortunately, they 
proved less competent than local employees (Turton 1938, 39). In about 1564 Blount began to mine and 
process shale for copperas at Parkstone (Bournemouth). This was possibly the first large-scale copperas works 
in England (Sheldrick 2006). Copperas is hydrated ferrous sulphate, a salt once widely used as a mordant, for 
making ink and blackening leather. It is also a source of sulphuric acid (Allen et al 2001, 94). An intense black 
dye of iron tannate was made from copperas and oak galls (Derry & Williams 1970, 267). About 1565 De Vos 



ostensibly returned to Liege, deserting his London wife Helen Gylmyn (Turton 1958, 39). By 1568, he was in 
Scotland prospecting for precious metals, copper and lead (Allen et al 2004, 31 ). 

In 1565, Blount wrote to Cecil claiming that his copperas works was profitable and expanding, and that he 
now hoped to produce alum He soon wrote again requesting the Queen to invest £6000 in return for 150 tons 
of both alum and copperas to be delivered within two years. As a result, he received a monopoly of21 years of 
both alum and copperas production from April 1567. Ten percent of the profits were assigned to the Crown 
(Sheldrick 2006). It is very likely that Thomas Chaloner senior was involved in organising this arrangement. 
From 1566 to 1572 Cecil himself was encouraging Blount, who invested heavily in equipment (DNB 2004, 6, 
290). At Boscombe and Brownsea Island he leased extra land to expand his copperas production. 
Unfortunately, the rocks of the area proved unprofitable as 'ores' for alum and by 1566 Blount was already 
heavily in debt. 

In 1567 James and Catherine Blount and mortgaged their part of Canford Manor within the family to John 
Browne (c.1513-1570) and Charles Browne. The latter was probably one of John's younger sons (HPM 2015, 
Browne II). Blount had already transferred some of his Yorkshire properties to John in 1566. John was the son 
of the London mercer and Lord Mayor, George Browne (d.1514). From 1536 to1544 he had been Warden of 
the Mint. His mother remarried, to William Blount, 4th Baron Mountjoy. His sister Anne married John Tyrrell, 
grandson of the 3rd Baron Mountjoy. 

In 1568 Blount leased most of his alum and copperas business to two trustees. These were George Carleton 
(DNB 2004, 10, 108), and John Hastings (Emerson 2012). Hastings had been recommended by the Earls of 
Huntingdon and Bedford (Turton 1938, 40). Catherine may well have corresponded with her stepfather over 
these financial difficulties. Carleton was related to Blount since his younger brother Francis had married 
Catherine Carleton. Her brothers were Anthony and George (HPM 2015, Carleton A., Carleton G.). George 
Carleton (1529-1590) was a substantial landowner who pioneered the use of windmills for drainage in the 
Lincolnshire fens. A lawyer and member of Gray's Inn (1552) he became MP for Poole (1571) and later 
Dorchester. 

John Hastings (c.1525-c.1585) of Kingthorpe in Lincolnshire, was the son of either Henry or William 
Hastings, the two illegitimate sons of George Hastings, 1 st Earl of Huntingdon (HPM 2015, Hastings). From 
c.1568, John operated a woollen cloth factory in Christchurch, making his patent 'frisadoes' for export. These 
were copies of Dutch cloths. Despite the intervention of his trustees, Blount's debts on bonds and mortgages 
eventually rose to £30,000 (Emerson 2012). In his Fragmenta regalia (1641), Sir Robert Naunton (c.1563-
1635) claimed that Blount wasted his fortune seeking the Philosopher's Stone (DNB 2004, 6, 290). Others 
attributed his debts to earlier financial problems and his costly attempts to make alum 

Eventually, on behalf of his wife and sons, Blount formed a separate trust to operate his main alum works at 
Canford. This was called Okeman's House (or Totnam's House). The trustees were Thomas Randolfe 
(Randolph 1523-1590), George Carlton, Thomas Cotton, and Catherine's cousin Cotton Gargrave (c.1540-
1588) (HPM 2015, Randolph, Gargrave). George Carlton was the grandson of Catherine's grandmother 
Margaret Culpepper. The works included thirty acres of land between Canford Launde and the sea. In John 
Hutchins' publication The County of Dorset (1774), this is shown on a reproduced map of 1585/6 (Turton 1938, 
40, 41). 

In 1570 Henry Hastings (c.1536-1595), third Earl of Huntington, bought out the Brownes' interests. The 
price for Canford Manor was £2,100 and that for Puddletown Manor was £2,500. He did not exert control over 
these properties until Catherine died in 1577 (DNB 2004, 25, 758). Hastings was based at Ashby-de-la-Zouch 
in Leicestershire, and became closely allied with Cecil after the papal excommunication of the Queen in 1570. 
Hastings concurred with Cecil that Catholicism equated with disloyalty to the state and he was now prospering. 

Once appointed President of the Council of the North, in 1572, Hastings spent heavily from his own funds, 
promoting loyalty on the Scottish borders. He was perhaps encouraged to invest in industry by the speculations 
of his brother-in-law Robert Dudley (1532/3-1588) (Turton 1938, 45). Robert had invested in the voyages of 
navigators such as Gilbert and Frobisher, as well as the Company of Mines Royal and the Mineral and Battery 
Company (DNB 2004, 17, 103). 

In 1572, writing to Cecil, Mountjoy recorded three alum houses working in the Canford area. The earliest 
was at Boscombe, on the Alum Chine Road, leased originally to Cornelius Stephenson, possibly from Liege 
(Turton 1938, 40). Stephenson also supervised operations at Okemans House. Merchant's House was the alum 
works at Darling Chine. The Boscombe lease was later transferred to John Mansfield, Richard Leycolt and 
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Clement Draper, who paid £800 in cash to Blount, and an annual rent of £900. Another alum works was named 
at Branksea (Brountsey), probably Brownsea Island. Havens House works may be just another alternative name 
for one site. 

Meanwhile, the alchemist William Smedley (Campbell 2009, 129) had persuaded Sir Thomas Smith (1522-
1591) and the explorer Sir Humphrey Gilbert (1537-1583) (DNB 2004, 22, 176) to finance a project to 
transmute iron into copper using vitriol (Turton 1938, 42). Vitriol was sulphuric acid made from copperas. 
They now formed a partnership with Cecil and Sir Robert Dudley, called the 'Society of New Art'. This 
received charters in 1571 and 1575. The Society leased Okeman's House at Canford from Catherine's trustees 
for £300 per year. For this, Smith stood surety of £1000. Smith was a member of the Haberdashers Company 
(1583) and his father had a cloth mill at Corsham. He acquired extensive estates and had wide commercial 
interests, including the Russia and Levant Companies. 

Gilbert oversaw the iron transmutation project, but Smith was very soon sceptical. He tried unsuccessfully to 
get the partners to abandon it and purchase Mountjoy's alum patent. Mountjoy valued his "bauble" at £2000 a 
year, so Smith anticipated a price of £20,000. In 1672 Medley reassured Cecil that progress was slow simply 
because the "earths" had to be kept unwashed for ten or twelve months before releasing a sufficiently strong 
solution or liquor. He also claimed that he could not use his best techniques in case Mountjoy learned them. He 
later proposed seeking a better and perhaps more secluded location, having heard of suitable mines in 
Yorkshire. The Society eventually went to Anglesey, but this foolish project collapsed in 1576 (Turton 1938, 
44). 

After the 'New Art' left Dorset, Okeman's House at Canford was transferred by Mountjoy's trustees to 
Edward Meade, a London goldsmith (Turton 1938, 46). This required renovations amounting to £800. This cost 
was deducted from the first three years of an annual rent of £300 (Turton 1938, 46). After Catherine Blount 
died in 1577, her sons William and Charles (1563-1606) began complex legal proceedings against Hastings 
over Canford Manor. During this time, Huntingdon was personally active in the area, organizing bands of 
armed men to intimidate and sometimes imprison both the workmen and the fuel carriers who were employed 
by those who leased alum works from Mountjoy's trustees. Some workmen were arrested while carting 
copperas to Poole for shipment (Turton 1938, 50). 

In 1577, a Crown commission, which included Edward Lane, reviewed the alum works at Boscombe, 
'Branksea' and Alum Chine (HPM 2015, Lane). The Queen still received one tenth of the profits under the 
original agreement by De Vos, valid until April 1588 (Turton 1938, 56). The works at Alum Chine were still 
being run by Mansfield, Leycolt and Draper. Haven House was held by Thomas Hampton and the brothers 
John and Edward Lane (Turton 1938, 46). In 1580 both the Alum Chine and 'Branksea' works were still run by 
Richard Leycolt, John Mansfield, and Clement Draper. Draper, a London ironmaster, used bonds to raise 
£18,000 for these works. In 1581, however, he was imprisoned for non-repayment of a bond for only £120. 
When Huntingdon gained possession of both works, Leycolt was briefly imprisoned for debt. 

In 1580, Okeman's House was employing over thirty men (Turton 1938, 47). Edward Meade was now 
running this business for Mountjoy's trustees but when he began to favour Huntingdon, the Privy Council 
ordered local Justices to take possession. With the Justices, the Blounts sent forty armed men to evict Meade. 
He was replaced by John Poole, supposedly a neutral party but actually financed by Leycolt, who was the 
Mountjoy tenant at Alum Chine. Edward's brother Samuel Meade later took repossession by force. 

By 1581, Okeman's House works had been taken from Meade by Edward Lane on behalf of Huntingdon 
(Turton 1938, 48; Allen et al 2004, 30). This was probably Edward (c.1552---c.1596), the fourth son of John and 
Elizabeth Lane, a minor landed family at Walgrave (HPM 2015, Lane). When the Privy Council again ordered 
the alum works to be returned to Mountjoy, Lane changed his allegiance. After the Mountjoy heirs granted him 
a lease with John Lane and Thomas Hampton, Edward now opposed Huntingdon. Later the Lane family 
became involved in the early Yorkshire alum industry and in 1583 Edward received Walgrave Manor. 

An extant detailed inventory of Okeman's House in 1583 includes 'lead furnaces' for boiling alum liquor, 
and eleven cannon 'mouths' for scrap iron. The cannon components were to be dissolved in the liquor to react 
with and remove any sulphuric acid present. A tank of liquor already boiled produced 14 hogsheads of copperas 
crystals. There were also a hundred heaps or "oare" being weathered ready for processing (Turton 1938, 55). 
Turton claims that very little alum was ever produced in Dorset, but the works were profitable because of their 
large output of copperas which sold at about £12 10s 0d per ton (Turton 1938, 46). 



Huntingdon and the Earl of Bedford allowed John Hastings and George Carleton to act as trustees to resolve 
legal issues in the Okeman's House dispute (HPM 2015, Hastings). John employed Thomas Randolph in 1581 
to assist him, but then resigned as a trustee in 1582. In connection with the alum dispute, John Fulford arranged 
for the under-sheriff of Hampshire to seize John's property, and he later had to appeal to the Star Chamber for 
its return. In 1581/2, the Privy Council ruled that Lane could retain Okeman's House. His workmen, who slept 
there or walked from nearby Parkstone, were required to lodge at the Haven House works run by Edward 
Meade. In 1586 Lords Cecil and Bromley finally ruled that Huntingdon should have the alum mines and 
Okeman's House, but pay £6000 to Mountjoy's trustees (Turton 1938, 56). Previous transactions had already 
cost Huntingdon £20,000. 

The litigant Charles Blount (d.1606) had three illegitimate sons with Lady Penelope Rich (1563-1607). The 
eldest was Mountjoy Blount (c.1597-1666), who in 1628 became the first Earl of Newport on the Isle of Wight 
(DNB 2004, 10, 305). His name was first used for the 'knight' or small artillery bastion built onto the southeast 
tower of Carisbrooke Castle in 1587 and then for the tower itself (Young 2000, 27, 28, 68). It was also applied 
to the nearby hill of Mount Joy (Kokeritz 1940, 103). 

Huntingdon put money into the Canford alum works, and was rather more successful than Blount at making 
copperas and alum, even gaining a modest profit (Norgate 2006). He planned to improve the quality. In 1584 a 
shipment of 100 tons of alum from Poole to London fetched £1200 (Allen et al 2004, 34). By 1586 Huntingdon 
claimed to be making £400 per year from the trade (Cross 1966). 

In Kent, two rival centres in England were reputedly making copperas. Sometimes their copperas could be 
so acidic that it burned the cloths during dyeing (Turton 1938, 57). The works at Queensborough, Sheppey, in 
Kent was established by Mathias Falconer from Brabant (Allen et al 2004, 35). Not far way, the small works at 
Whitstable was operated by Cornelius Stephenson (Stevens), possibly from Liege. As a manager at Okeman's 
House, Stevenson had remained at Canford while awaiting the termination of its lease in 1587 (Turton 1938, 
57). Having received a copperas patent for this locality in 1565, he opened the Whitstable works after leaving 
Canford (Allen et al 2004, 41). This became very successful and in 1597 he employed about twenty poor 
people collecting pyrite 'gouldstones' on sea beaches (Allen et al 2004, 45). Ownership disputes later arose 
there between Stephenson, Edward Meade and Edward Lane, all with former experience at Canford. In 1587, 
Philip Smith, Huntingdon's new leaseholder at Canford, paid £1300 a year (Allen et al 2004, 34). By 1608 this 
Canford works had long been abandoned (Turton 1938, 47). 

Entrepreneurs tried to establish rival alum works at Kimmeridge (Hawkins 1996, 45) and Brownsea Island 
(West 2013). Sir William Clavell (or Cavile) of Smedmore (1568-1644) succeeded' by much Cost and Travel!' 
to make alum at Kimmeridge, only to have the works seized by 'Farmers of the Altom Works' on behalf of the 
Crown (Hawkins 1996). Clavell's undated account of reasons "he ought to bee allowed to make a/lame, or 
well recompensed'' is extant (Perkins 2015). Forty years earlier, Mountjoy had joined his father in opening 
mines to seek alum, and proposed a partnership. Sir William Clavell had learned of this ten years earlier. 
Subsequently he had spent money seeking appropriate 'coals' to process alum. 

About 1605 Sir William Clavell began producing alum, using Jurassic Kimmeridge shale as both raw 
material and fuel (PHHP 2015). There is no reference to the shale being calcined before processing, a technique 
used on the Jurassic shales in Yorkshire. Reputedly Clavell built four alum houses, each with forty liquor­
boiling pans. These were capable of producing 500 tons per year (Turton 1938, 92). A small quay built to ship 
out the alum cost £4000. 

Clavell may have petitioned for exemption from the new Crown monopoly of 1609 and could have been 
refused. He then seems to have used the alum works for salt manufacture, possibly to conceal illicit alum 
production. Eventually the "Marchuante Patentees" arrived to examine his works, and 'took composition for his 
houses, furnaces, and cole pits and agreed for £1000 per year rent' (Perkins 2015). For unstated reasons they 
returned a year later and 'ruined and ransacked all the allom houses'. They also seized his cattle (Perkins 
2015). Around 1612, the 'Alum Company' from Yorkshire used its royal monopoly to try to make alum in 
Dorset. They then paid Sir William £2000 for his buildings and equipment (Turton 193 8, 94 ). 

Sir William claimed that around 1613 he was allowed to reopen his works and to build two alum houses. 
With Abraham Bigo he also used shale as fuel to manufacture green drinking glasses (Rowley 2015). This was 
licensed by Sir Robert Mansell (1570/1-1652), who held the English glass monopoly from 1615-1642 (HPM 
2015, Mansell; DNB 2004, 36, 539). When Clavell broke the terms of this agreement he suffered severe 
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financial losses. His quay at Kimmeridge survived until 1745. Remains of the shale quarries and deposits of 
burnt shale are still present (NRHE 2015). 

At Brownsea, Sir Robert Clayton (1629-1707) resumed copperas production in 1665. His works continued 
until 1704 (Sheldrick 2006). Clayton was a very wealthy London land agent, broker and banker (HPM 2015, 
Clayton). Poole Harbour Historic Trust undertook an archaeological excavation of his Brownsea works in 2008. 

Extant maps show copperas and alum mines at Parkstone in 1695 and 1777, Okeman's House and Canford 
Launds (Norgate 2006) On maps by Norden, dated 1595 and 1607, copperas 'houses' are shown at Bascamb 
(Boscombe) and Allomchine (Alum Chine) near Bournemouth (Norgate 2006). An alum (allom) 'house' near 
Boscombe was mapped by Speed in 1611 and Blaeu in 1645 (Norgate 2006). Reference to an alum works in 
Parkhurst Forest before 1579, in a 1921 Geological Survey account of the Isle of Wight (White 1921, 183), is 
almost certainly a mistake for Parkstone. By 1613, no alum was being made in Dorset (Turton 1938, 110). In 
Germany, in the mid-sixteenth century, rival European alum works were established at Schwemmsal and 
Chemnitz. Later, in 1630, another was pioneered at Andrarum in Sweden (Clow & Clow 1952, 237; Turton 
1938, 4). 

The Yorkshire Alum Industry 
Alum production in Yorkshire was a new industry at the start of a new century. Many published accounts credit 
its origins entirely to the Chaloner family. However, Turton concluded from meticulous archival research in 
the 1930s that the history of the industry had been 'distorted and misrepresented' (Turton 1938, 1). Several 
skilled workmen with experience of the industry in Dorset, but very limited capital, were prospecting in 
Yorkshire at the same time as the Chaloners. 

After Catherine Blount's mother Joan died in 1557, Sir Thomas Chaloner senior remarried in 1565 to 
Etheldreda Frodsham (1529-1605). Her child Thomas, 'son of Audrey', was illegitimate. He was probably 
fathered by (and certainly the heir of) Sir Thomas senior (HPM 2015, Chaloner yr.), and known as Sir Thomas 
Chaloner (c.1563-1615) (DNB 2004, 10, 895-6). To prevent litigation by his younger brother John against his 
heir, Chaloner assigned most of his lands to trustees. These were led by Cecil, who became guardian to his son 
(HPM 2015, Chaloner yr.). After Thomas senior died in 1565, Etheldreda took Edward Brockett as her third 
husband. 

Cecil took a personal interest in the upbringing of Sir Thomas the younger (yr.), and in his education at St 
Paul's School and Magdalen College, Oxford. Taking an early interest in chemistry and medicine, he acquired a 
large collection of manuscripts (Allen et al, 2004, 30). These may have included his father's written material on 
Blount's alchemical work. Later, his financial investments included venture capital in the North-West Passage 
company (1612) and Guiana trade (1613). He was an acquaintance of the mathematician John Dee (1527-
1609), and a friend of the prolific Dutch inventor and mechanical engineer Comelis Drebbel (1572-1633). The 
latter was the first to use tin salts as mordants (Derry & Williams 1970). In 1596-7, Sir Thomas visited 
Florence, but did not see the Pope's alum works at Puteoli, as often claimed (Turton 1938, 1). 

Sir Thomas the younger is widely credited with publishing A Shorte Discourse on the most rare Vertue of 
Nitre (1584). This recounted the medical benefits of saltpetre, an ingredient of gunpowder (DNB 2004, 10, 
896). Histories wrongly claim he was an early bioprospector who used distinctive flora (Clow & Clow 1952, 
236) to recognise alum 'ores' that were similar to those of Italy. These, it is said, he sought at several locations 
on his Guisborough estate, near the later towns of Redcar and Cleveland (Turton 193 8, 1 ). 

The actual author of' Nitre' was Thomas the son of John Chaloner, brother of Sir Thomas senior and an Irish 
Secretary of State under Elizabeth I (HPM 2015, Chaloner yr.). In 1551 John had opened mines on Lambay 
Island, near Dublin (Turton 1938, 10). Here, in about 1564, he started to make alum and copperas. He copied 
techniques from the remarkable technical handbook De Re Metallica (1556) by Georgius Agricola. This was 
the work of Georg Bauer (1494-1555), a Saxony doctor at the mining centre of Chemnitz (Agricola 1556; 
Turton 1938, 12). 

When a ten-year alum monopoly in Ireland was about to be given to Mountjoy (q.v.) in 1569, John strongly 
objected. In 1579 he acquired the next ten-year monopoly. He also seems to have been making saltpetre. His 
heir Thomas (c.1548-1634) reputedly travelled widely in Ireland prospecting for copper and alum ores (Turton 
1938, 130). After being dispossessed of Lambay, Thomas seems to have sought a home with his cousin Sir 
Thomas the younger, and became the first to find alum 'ores' on his Guisborough estate (HPM 2015, Chaloner 



yr.; Turton 1938, 64). Claims that Sir Thomas then secretly brought some of the Pope's alum workmen to 
Yorkshire are implausible (Turton 1938, 39). 

The supposed role of Sir Thomas the younger in finding alum was first stated in a manuscript of uncertain 
provenance called 'Cott. MS. Julius F vi, 453'. This was bound in a book in the library of his friend Sir Robert 
Cotton (1571-1631) (Turton 1938, 59). Cotton, one-time MP for Newport, Isle of Wight (1601), was a 
renowned collector of manuscripts and a founding member of the Society of Antiquaries (DNB 2004, 13, 624). 
Turton considered the manuscript authors to have been Francis Tresham and Thomas Chaloner from Lambay 
(c.1604). William Camden had seen the document before 1607 (Camden 1610). This manuscript described an 
imaginary perambulation around the Guisborough area during which the author visited a new alum and 
copperas works at Slape Wath ford. There he talked to Thomas from Lambay who stated that twelve years 
earlier Sir Thomas had discovered alum ores after noticing that the local oak trees had little sap and unusually 
green leaves. Thomas from Lambay had then experimented with the ores, and recommended setting up an alum 
works at Belmont Bank. Camden's published account praised the role of Sir Thomas, and was copied by later 
authors. 

A rival account was made in a complaint to Chancery of 1613 by Richard Leycolt, who was once Mountjoy's 
tenant at the Alum Chine works. In this he objects to Sir Thomas the younger obtaining a pension for the 
discovery of alum in Yorkshire. Leycolt claimed he had been the first to find alum in the county, by tasting for 
it (Turton 1938, 66). This was at Slape Wath, also called Spring Bank, on the Skelton estate of John Atherton, 
near Whitby. In 1603 he began to build alum houses there before persuading Atherton, who was already deeply 
in debt, to finance them He listed all the equipment necessary, and undertook to produce 2.5 tons of alum a 
week. He was also required to provide production training to Henry Cowell of Homby Castle, Rodger Tadcastle 
of nearby Mygrove (Margrove) Park, and a Lancashire alehouse keeper named Oliver Kearsley. Cowell and 
Tadcastle provided £140 towards the construction costs, but Leycolt was incompetent. He received £40 
annually for three years without producing alum 

In June 1604 Slape Wath was visited by Sir John Bourchier (1567/8-1626), a Yorkshire sheep grazier and 
land speculator, who undertook many risky financial projects (HPM 2015, Bourchier). He was accompanied by 
a skilful alum maker called Mr Layne, probably Edward Lane with previous experience at Canford and 
Whitstable (Turton 1938, 67). 

In October 1606 Bourchier leased the Slape Wath site from Atherton for 21 years. He undertook to enlarge 
the works, provide suitable equipment, and pay the operators. These were Edward Startcliffe and John Blanch 
(Turton 1938, 68). In 1619, two Dorset men, Richard Southwold and Richard Atwater, were employed at Slape 
Wath (Turton 1938, 113). Leycolt eventually died in a debtors goal in London in 1614 (Allen et al 2004, 49). 

Later, several members of the Lane family worked in the Yorkshire industry. Thomas Lane married Anne, 
sister of the Poole mayor (1589) Edward Man (c.1550-1622) (HPM 2015, Man). Man's daughter Amy married 
the important alum 'farmer' and later leaseholder William Turner, who lived in Wiltshire near the residence of 
Anne, Lady Mountjoy (Turton 1938, 74). Turner helped his relative George Lane find employment at Whitby 
port (Turton 1938, 157). 

The Mulgrave alum works of Lord Mulgrave, Edmund Sheffield (1565-1646), may have commenced at a 
similar time to Slape Wath (Turton 1938, 162). John Turner stated in 1624/5 that he had begun work in the 
industry in 1606, but not where. In 1611 he became a 'master workman' now capable of acting as a 
'contractor'. He then claimed to be the first Englishman to have produced alum at a profit. Originally, John had 
worked in Waterford, Ireland, and may well have known John and Thomas Chaloner ofLambay (Turton 1938, 
74). 

In March 1605/6 a partnership between Sir Thomas Chaloner the younger, Edmund Sheffield (1565-1646) 
and Sir David Foulis (d.1642) obtained a 21-year monopoly on English alum production and took control of a 
very productive works at Belmont Bank (VCH 1923, 352, 365). Sheffield, Chaloner and Foulis are usually 
credited with initiating this enterprise. Instead, Turton has shown that they profited greatly by serving as 
powerful political allies for a venture already planned by merchants trading to Middle burg (Turton 193 8, 70). 

In an undated letter to the Lord Treasurer, Dorset (c.1607/8), Gerard de Malynes (c.1584-1641; DNB 2004, 
36, 380), then a London merchant, stated that two years earlier he had been consulted by a self-styled 'Alum 
Company' over the possibility of obtaining an alum monopoly. That Company had many partners, led by 
William Turner, William Angell, William Hawses and John Archer. Exactly how the Alum Company already 
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knew the alum potential of Yorkshire is an unanswered question. Malynes later wrote about Atherton's alum 
works of 1604 in his Lex Mercatoria, or The Law Merchant (1622) (Turton 1938, 64). 

Malynes advised the 'Alum Company' to obtain influential supporters, because alum was not a new 
invention, and there would be opposition from Lord Eure and Lord Danvers who already had alum interests. 
Eure may have had an interest in the Shropshire alum springs that were used by Shrewsbury dyers at Okengates 
(Turton 1938, 71). Danvers held land in Cleveland. 

The Alum Company certainly found powerful supporters. Edmund Sheffield had a strong influence at court, 
as did Chaloner who already knew the alum potential at Belmont Bank. Edmund Sheffield, Earl of Mulgrave 
(DNB 2004, 50, 162), was Lord Lieutenant of Yorkshire (1603) and had previously invested in the Virginia 
Company and the New England Company. He was related to Huntingdon (q.v.) because his widowed mother, 
Lady Douglas Sheffield (1542/3-1608), had given birth to the illegitimate son of Robert Dudley (d.1588), also 
called Robert Dudley (1574-1649). 

Edmund Sheffield maintained a more active interest in his alum mines than did his associates (Turton 1938, 
115). He was not wealthy, and employed his own stewards instead of contractors to run his alum works (Turton 
1938, 163). Over the years he sold and mortgaged parts of his future alum income to raise money. His second 
son Edmund (1611-1658), who became the heir when his brother drowned, grew up as the ward of Arthur 
Ingram This Edmund eventually helped to get the state monopoly on alum removed in 1648 (HPM 2015, 
Sheffield). 

Sir David Foulis was the keeper of King James's secret papers (1598), and he later invested in the 
manufacture of alum in Scotland (1609) (DNB 2004, 20, 542). Foulis and Sir Thomas Chaloner were brothers­
in-law, having both married daughters of the eminent lawyer William Fleetwood (c.1525-1594) (DNB 2004, 
20, 29). 

The 1605/6 letters patent provided Sheffield, Chaloner and Foulis with a monopoly on digging for alum and 
making alum, outside the area of the De Vos patent held by the Mountjoy heirs. If the Yorkshire alum quality 
matched that of imports, and output equalled the annual average imports over the previous seven years, then the 
Crown pledged to prohibit alum imports. To accommodate Sir John Bourchier (1567/8-1626), with his Slape 
Wath works, a new monopoly was obtained with him as one of the patentees in January 1606/7. This was for 31 
years, and allowed no import ban unless they met the target output within the following two years. They had to 
pay £700 per year to the 'Farmers of Customs', equivalent to imports of 4,200 tons paying a duty of 3s 4d per 
ton (Turton 1938, 73). The late inclusion ofBourchier, a member of the Alum Company, suggests that Slape 
Wath had an authentic claim to be first (Turton 1938, 91). 

In February 1606/7 the patentees leased their rights for three years to five 'farmers of customs', also called 
'undertakers'. These were William Turner, the brothers Nicholas and Ellis (d.1562) Crispe, William Hinde and 
Abraham Chamberlain. They were probably all members of the Alum Company (Turton 1938, 94). The lease 
specified how net profits would be distributed, after deducting the expenditure made by the 'farmers' and ten 
percent interest rate on their working capital. One twentieth of profits went to those patentees who had built 
alum works, in proportion to their output of alum Of the remainder, half went to the patentees to be shared out, 
and half to the 'farmers'. The 'farmers' employed contractors to actually make the alum These contractors 
bargained with them to supply alum at a set price, usually under £10 per ton (Turton 1938, 86). Thomas 
Chaloner ofLambay, Richard Leycolt and John Turner were all contractors. 

The 'farmers' were London merchants trading to Middleburg in Holland. Turner and the Crispes had been 
founding members of the East India Company (Turton 1938, 74). The Crispes from Whitstable in Kent were 
wealthy merchants in the Guinea trade and London Merchant Adventurers (Allen et al 2004, 37). They later 
invested in the Deptford copperas works near London. William Turner, a grocer and haberdasher of Islington, 
was probably familiar with the Canford alum works. He was married to the daughter of a Poole mayor (Turton 
1938, 74). 

Turner had been in partnership with two members of the Salter family and William Robson. Their enterprise 
was a London glassworks that used Jerome Bowers' patent method in the making of Venetian-style drinking 
glasses. Edward Salter (1562-1647), a barrister, was married to the daughter of Edward Brockett (q.v), half­
sister of Sir Thomas Chaloner (d.1615). Sir Thomas, living at Richmond Palace, was tutor to King James's son 
Prince Henry (d.1612) (HPM 2015, Salter). He arranged for Edward to join the prince's household. 

After Turner left London to join the alum works in 1606, Chaloner showed Edward a legal loophole to evade 
Bowers' patent and hire Venetian labourers. He then helped Salter to establish a glasswork in Southwark in 



1608. London merchants thus supplied most of the capital and marketing expertise for the new industry. Within 
a year £20,000 had been spent but little alum produced. 

On the advice of William Turner, between ten and sixteen experienced German alum workers from Liege 
and Cologne were employed for one year to teach the Yorkshire workforce (Turton 1938, 76). After they had 
improved the quality, Stow 's Journal claimed they were the first to calcine the shale, using layers of wood as 
fuel. Coal was more suitable for heating the evaporation pans of 'liquor', so Bourchier next leased coalmines at 
Harraton, in County Durham This fuel was then shipped down the Wear and along the coast to ports near the 
works. After some of the Germans returned home, Lambert Russell remained to assist Lord Sheffield's alum 
works at Sandsend. Anthony Snyder was employed by Sir Richard Houghton in 1609 to establish a works at 
Houghton Towers in Lancashire. This supplied dyers in Bolton and Wigan (Turton 1938, 80). In 1617, the 
Houghton works received Crown permission to continue operating. 

Debts continued to rise, to £30,000. In 1608 the patentees appealed to Salisbury, the new Lord Treasurer, for 
a ban on cheap foreign imports of alum He responded by appointing a commission of inquiry into the extent of 
the industry and the quality of alum This was led by Arthur Ingram, former controller of customs at the Port of 
London, and Sir Nicholas Salter, cousin of Edward Salter (HPM 2015, Chaloner). The commissioners visited 
the works and gathered evidence. Alum quality was now considered equivalent to that from the Pope's works. 
London dyers were satisfied with it, except for the 'greenness'. Although Turton has interpreted this as a need 
to store the alum before use, it could imply the presence of green copperas as an impurity (Turton 1938, 83). In 
the commission report, Ingram favoured a Crown monopoly; Salter opposed it. 

In May 1609 King James bought out both the patentees and the merchants ('undertakers') on generous terms 
(Turton 1938, 86). The patentees received nothing until 1616, then £3000, and from 1617 £6000 per year. The 
merchants received £6044 each year until 1637/8. This represented about 20 percent on the £30,000 they had 
already spent. They also got £1000 per year to cover the pensions they had previously arranged. These included 
payments to a schoolmaster (Robert Wemyss) and two preachers (Mr. Leake at Hythe near Mulgrave, and Mr. 
Ward at Guisborough). Other payments were £23 13s to Thomas Chaloner from Lambay, and £200 to Lord 
Danvers (Turton 1938, 129). Also covered were payments ofrent and a proportion of profits, previously agreed 
with the patentees, for alum houses on their own properties. Through all later vicissitudes at the works, Thomas 
Chaloner ofLambay received his annuity of 40 marks regularly until 1618 (Turton 1938, 130). 

In June 1609 the importation of foreign alum was prohibited. The Crown immediately appointed two former 
alum managers, probably William Turner and John Bourchier, as factors and agents (Turton 1938, 88). They 
were instructed to provide buyers with a sufficient store of alum in the City of London and at all appropriate 
ports. Kingston-upon-Hull had imported about 128 cwt of foreign alum in June 1609, but none thereafter. The 
price of alum within England was raised from £20 to £25, but exports were sold at £15. Smuggling of both 
German and re-imported English alum inevitably occurred. In 1620 about one hundred offenders were being 
charged with importing 4000 tons of alum 

In April 1610 Salisbury leased out all the Crown alum works to a 'farmers' partnership comprising William 
Turner, John Bourchier, Richard Bowdler and Thomas Jones. All were members of the Alum Company, as 
were William Easington, Robert Barlow and Francis Greenhouse (Turton 1938, 91). Bourchier gave Turner a 
bond of £12,000 to cover any expenditure he made that could not be recovered out of future profits. Bourchier 
also bought a quarter of Turner's 'farm', and with Turner he also invested in the Mineral and Battery Company, 
with brass works at Maidstone and Lambeth. 

The new partners undertook to pay rent to the Crown (rising after three years to £11,000 per year). They 
would also cover the cost of the Crown's annuities owed to the patentees as well as annual reimbursement to 
the merchants until 1637/8 (Turton 1938, 87). The alum 'farm' partners invested heavily, reputedly about 
£60,000 during 1609-12, but the works were still no more than a modest success. 

Extant accounts of William Turner for 1609-12 show 1,936 tons of alum were produced in Yorkshire for a 
total expenditure of £58,700, or about £30 per ton. In addition the 'farmers' paid out £15,000 on annuities, 
£5000 rent to the King, and £2000 to Clavell for his Dorset works. The works gave employment to 400 men, 
and another 300 worked in the coal mining and shipping sectors (Turton 1938, 96). Many of the ships were 
Dutch or Flemish (Turton 1938, 102, 108). They delivered coal from Sunderland, carried almost the entire alum 
output to London (Turton 1938, 116), and returned with barrels of urine from London. 

Richard Bowdler had worked as a merchant in Middleburg for many years. His former apprentice there, 
George Morgan, was authorised by the Alum Company to borrow money on bills of exchange on its behalf. 
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The Company became bankrupt in May 1612 with debts of £22,600 at Middleburg. This includied £3,460 to 
Morgan personally and £14,900 to Peter Courteen (Turton 1938, 92). After all the partners received temporary 
Crown protection against their creditors, Bouchier was able to retain the lease on his coalmine (HPM 2015, 
Bourchier). The Crown had to take direct control and cover some of the losses until new 'farmers' could be 
appointed. The state retained a monopoly on both alum mining and manufacturing until 1648. During this 
period commissioners were appointed to investigate the conduct of the 'farmers' and how well they managed 
the works. The state's choice of farmers continued to be based on their political power and family connections. 
Predicted profits were always over-optimistic. 

The death of Prince Henry in 1612 left Chaloner liable for the repayment of heave debts he could not afford. 
His will assigned two thirds of the £1,500 annuity he received from the alum works to his sons Thomas (1595-
1661) and James (1602-1660) (HPM 2015, Chaloner yr.). In 1625 his sons petitioned the Crown for money 
which they claimed was owed to their father at the time of his death in 1615 (DNB 2004, 10, 897). They also 
claimed that Charles I had wrongly dispossessed them of the mines. In 1657 Thomas claimed the Crown still 
owed him £6000. The brothers became two of the 135 commissioners in the court that tried Charles I in 1649. 
Thomas was a vociferous opponent of the king, signed the King's death warrant and became a key figure in the 
establishment of the Commonwealth (Aubrey 1607, 202). After the Restoration of Charles II in 1660, he was 
excluded from the Act of Oblivion and fled to the Netherlands under the alias George Saunders. 

The Alum Manufacturing Process 
The early alum industry was a high-risk enterprise. The technology was poorly understood and substantial 
investment in equipment was required. It was fundamentally the local geology that determined the prospects for 
success (Musson 1981, 35). Copperas alone was much easier to make than alum Pyrite nodules were collected 
on beaches by local people, often after cliff erosion. Working under contract, the gatherers accumulated 
modules until they could be shipped to the works. There the pyrite was exposed outdoors, heaped on special 
platforms. Natural weathering and bacterial activity over many months produced copperas. After this was 
dissolved by rainwater, the solution flowed into collecting gutters ready to be concentrated in boiling pans and 
then crystallized. 

By contrast, alum 'ores' were sedimentary rocks containing aluminosilicates (very abundant rminerals), with 
suitable proportions of sulphur in the mineral pyrite (iron disulphide), and carbon compounds (derived from 
plants and animals) (Osborne 1998, 18). Large quantities of 'ore' had to be mined and calcined. Suitable alum 
shales in the Upper Lias extended south along the Yorkshire coast from Loftus past Whitby to Blea Wyke. 
These were very widely exploited when the state monopoly ended. 

Piles of shale were ignited using brushwood, and later coal (Clow & Clow 1952, 237). These contained 
sufficient carbon to continue burning slowly for months. Hot pyrite (ferrous disulphide) lost half of its sulphur 
as wasted sulphur dioxide gas. The remaining residue of ferrous monosulphide reacted with water to form 
hydrated ferrous sulphate, or copperas. At elevated temperatures the copperas changed to sulphuric acid. This 
reacted with the aluminosilicates to make aluminium sulphate. Temperatures during burning had to be hot 
enough to produce the acid, but not enough to decompose the aluminium sulphate to clay and anhydride 
(Turton 1938, 104). 

After nine months, the combustion heaps were cooled gradually, a process called 'mellowing'. Any sulphuric 
anhydride made accidentally had time to react with clay, giving more sulphate. The heaps were then opened 
and water used to dissolve the sulphate, giving the 'mother liquor'. This was channelled into the alum house to 
be heated over furnaces. Stone from Whitby Abbey was used to build some furnaces (Turton 1938, 107). 
Barrels of human urine containing ammonia were then added to produce ammonium-aluminium sulphate or 
alum Sir Thomas Chaloner received one penny per firkin for his urine c.1607 (Turton 1938, 76). Some works 
kept 20 tons of urine on site (Turton 1938, 125). Alternatively, potash from burnt seaweed or kelp was added, 
to give a double potassium-aluminium sulphate, another type of alum (Balston 2015). This was important 
because different mordants produce different colours from the same dyes (Clow & Clow, 1979, 250). The 
crucial difficulty was fact that the 'mother liquor' was a solution of both an aluminium sulphate and copperas, 
and the two had to be separated. 

Alum is less soluble in water than is copperas. Alum salt could be extracted separately as crystals from the 
combined solution by heating the liquid in expensive lead pans over coal-fired furnaces until the concentration 
increased to an appropriate level. Salt solubility decreases as the temperature of the solution falls, so the most 



difficult problem was judging the correct concentration while the liquid was still hot. This ensured that the 
solution, when cooled, produced only alum crystals and left the copperas still dissolved. If it was too 
concentrated, the product would be a mixture of alum and unwanted copperas crystals. One great secret of alum 
production was the fact that a hen's egg would float on the surface of the hot liquid when the correct 
concentration was reached (Osborne 1998, 22). Once the alum was recovered, further concentration by heating 
and cooling allowed the copperas to also be collected as crystals. The process was complex and required great 
skill. 
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