I.L Dillamore
As a fully paid up member of the ‘Old Farts’ club, I get to give the history lecture in this
centenary year. At previous anniversaries the historical speakers have generally talked about the
Association. We are indeed the oldest non-ferrous metals oriented society in the country and that
is worthy of note, but I prefer to talk about why we are here and indeed that is what Rex has
asked me to do.
The reasons why we are here are somewhat different from the normal principles of
economic geography, as I shall show by comparison with the other great British metallurgical
centre, Sheffield. People and their motivations are the key and I shall go into the factors in some
depth, as indicated in the menu for my talk.

In most case the origins of economic activity depend on the local availability of the
bulkiest raw materials the power to process them and the ease of transport for bringing in any
missing ingredients and taking out the resultant product. Sheffield fits the ideal almost perfectly.
Coal is available closer to the centre of Sheffield than to Birmingham, iron was available
although for the best products Swedish iron was also imported from very early times. Other raw
materials, clay for crucibles, stone suitable for grinding, limestone for fluxing, an abundance of
windy sites for creating draughts in blast furnaces, but most importantly water were all right
there. The water in the form of the River Don enabled the transport of heavy goods right into the
town, while the strongly flowing streams running helter-skelter down the edges and into the Don
at the north and west of town provided power for the conversion of the raw materials into
products.
Birmingham had few of these benefits. No major river, a miserable collection of streams and
geology that provided few useful ingredients until we started to build concrete jungles, when the
sand and gravel came into its own. The coal of Staffordshire and the cast iron of the Black
Country were the main materials available reasonably close at hand, but there was no transport
infrastructure to bring them into Birmingham until the second half of the eighteenth century.

The drawing of Birmingham from the east shown here reveals, what is less easy to see
today, that Birmingham sits on a miserable pimple of a hill on which no streams rise. The nearest
water mill to Birmingham in the 17 th century was in what is now Deritend on the River Rea,
which rises in the Lickey Hills some distance away.

In this slide I have marked on the copy of the first series Ordnance Survey map
of the Birmingham area – which dates mainly from 1834 – all of the water mills in and around
Birmingham. The density is about one for every five square miles and only the one I have
mentioned qualifies as being in Birmingham as defined at that time. Sutton Coldfield was the best
place for water mills for miles and after Birmingham became a centre of activity its mills were
turned to metal working.
Two mills can still be seen hereabouts, New Hall mill in Sutton Coldfield, and Sarehole Mill,
which is where Matthew Boulton enters the lists. It was he that rolled steel at the mill.

In spite of the poor quality of the water power in the area, the mills were important
nucleation sites for heavy industry, as you can see from a partial list here.
So there were no strong geographic reasons for Birmingham becoming the main driver of the
industrial revolution, so we come to the heart of the matter. The reasons were actually due to the
inverse of the usual principles of economic geography because there was nothing here that
anyone cared about. Birmingham did not return a Member of Parliament and was more than five
miles away from any borough that did.

This extract is copied from a history of the English brass industry and I will digress here to make
a few comments about brass. If you asked anyone in London or Sheffield what was
Birmingham’s metal they would say copper and its alloys. Certainly more copper and brass were
made and processed here than anywhere else in the country, but they came here after it was where
they were used. The essential industries and methods, actually copper and bronze, had been
known already for two millennia and Birmingham developed them only incrementally. The
obvious association with guns, which became a Birmingham trade, was one reason for them
being centred here, another was their use in all forms of ornamentation and housewares. These
also were Birmingham trades. I hope to persuade you that Birmingham actually made more
significant contributions to the development of steel but other metals have a better claim to be
Birmingham's metal.

Most importantly this slide gives very clearly the reasons for the migration into
Birmingham that occurred significantly at the start of the second half of the seventeenth century.
The dissenters were mainly Calvinists and Unitarians. There may have been some Quakers, but
since George Fox, their founder was only born in 1624 there cannot have been many. All could
now read the King James Bible, decide for themselves whether the established churches were
giving them the truth. To those that felt strongly that they were not, Birmingham was one of very
few places where they could worship in their own way.
What sort of people were they. Well, probably not too different from these leaders of the
puritan migration to Massachusetts. This group went to America in about 1630. They were
Calvinist, that is to say Congregationalists, essentially the same in their beliefs as Scottish
Presbyterians.
The chronology of dissent shows that Charles I and Charles II were responsible for the
two great migrations of dissenters. In the intervening period some of the migrants to America
actually returned to England.
Where did the dissenters come from? The basis of the puritanical religion did not spring
from some chance event but evolved over many years, so it is most likely that the dissenters who
came to Birmingham were from the same areas as those who went to America. The biggest group
was from East Anglia and Kent, with smaller contingents from Hertfordshire, Lincolnshire,

Hampshire, Dorset, Devon, Somerset and Wiltshire. The proportions may have increased in the
intervening 30 years and the boundaries become more blurred, but it is a fair bet that this is a
reasonable generalisation. Later migration was economic only. These people would today have
been called political migrants.
What did they come to? Not quite a deserted place. There was already a metal working
focus in Birmingham, but it would have been small craftsman, using charcoal and coke to heat
iron in small hearths to be worked with hand held hammers. And there were not many of them.
The population tripled in the 50 years from 1650. The nucleus would have been blacksmiths
displaced from their places of work when the gentry turned to sheep rearing for the wool. Sheep
don’t have any use for horseshoes.
All of these individualists were no doubt proud and independent but it was the rise to
prominence of Matthew Boulton that really took the city forward.

What he did was eliminate the inefficiencies inherent in the skill based manufacturing of
blacksmiths, copper smiths, tin smiths and silver and gold smiths, all of whom were using skills
that were known to the ancients, by putting the skills side-by-side in one place so that their
capacities supported each other. Boulton was employing the principle of the division of labour
well before it was expounded by Adam Smith. He, together with Josiah Wedgewood in the
parallel evolution of the ceramic industry – and through the Lunar Society they were very much
in cahoots, added mass production techniques to the craft base that they inherited and in so doing
ran head first into the great limitation of Birmingham, its lack of power. Boulton was very lucky
to get a lien on James Watt as the result of his and his sponsors financial difficulties but he it was
he that recognised the driving need for a better source than water and man power.
Around this time Birmingham’s success became widely known and resented – an attitude
that echoes on to this day. Thomas Telford voiced a common view, but I would commend to you

a visit to Soho House to see some of the buttons there. They were somewhat superior to the
purely functional little discs we have today.

Telford’s attitude was possibly occasioned by the well-known Birmingham Riots of 1791
in which Joseph Priestley’s laboratory was destroyed. As E.P. Thompson claims this was most
likely to be an Anglo-Catholic establishment backlash against the Calvinists, amongst whom
Priestley was prominent, rather than evidence that Brummies were a bad lot.
I turn now to the iron and steel industry to which Birmingham has made contributions that are
superior to almost every other metallurgical centre. In fact we can claim little in the way of
innovation in copper and brass, for which Birmingham is famed but we do have two major
achievements in the development of steel.

This is

This is my view of the three most important advances in steel manufacture. There can be
no doubt that Huntsman’s crucible steel is the greatest of them all and I must resist the urge to
wax lyrical about it. The second, which used Huntsman’s steel as its raw material, was the most
famous patent in metallurgy and it belongs to Birmingham. Iron wire drawing was an important
trade in Birmingham, with several practitioners, including one called Rollason. The needle
industry of Redditch relied on Birmingham wire, as did much of the shape definition of women
around the turn of the nineteenth century. It was poor stuff, prone to breaking without warning
and inconsistent in the making of nails and needles and useless for pianos.

James Horsfall changed all that when he discovered the patenting process.
Horsfall’s father had come to Birmingham in about 1812 to get away from the rough
necks of Yorkshire – again giving the lie to the false reputation that Birmingham had acquired. It

was not until after James had discovered the annealing treatment that the company came to
prominence and its competitor, the leading wire maker of Birmingham until that time, Websters
of Penns Hall quickly came to recognise that joining was better than being beaten and Webster
and Horsfall was formed.
The two companies were still using water mills to do the drawing. Between them they
had five and the successor company, Latch, Batchelor, Webster and Horfall still operates at Hay
Mill, next to the City of Birmingham incinerator on the Middle Ring Road. They still reckon
they know some secrets and I have never seen anyone from that company at B.Met.A. meetings.
You probably don’t teach the patenting process any more, which is sad, so I will.

The schematic taken from Porter and Easterling’s book separates the austenite to ferrite plus
carbide transformation diagram to distinguish the two morphologies. In order to generate the
finest pearlite the transformation should take place at as low a temperature as possible without
upper bainite being formed.

This is Darken and Fisher’s picture of the pearlite colony growing into austenite. When
the structure is all lamellar after completion of the transformation the structure has very good
drawability and the carbides end up as fine ribbons in a matrix of soft ferrite conferring
something close to fibre reinforcement of the material. In the form of wire rope this has
tremendous strength, over 200 tons/sq in. (This is a history lecture, so no megapascals.). This
material has been an incredibly important stepping stone on the path of human progress. Deep
hole mining would not have been possible. Trans-oceanic telecommunications were not possible
until it came along and it is, of course, an essential ingredient of pneumatic tyres.

The patenting process was carried out in the most obvious way for many years but is now
done continuously using high volume water cooling of rod emerging from the rolling mill and
coiling the rod to retain residual heat, using the latent heat of transformation to slowly permit the
transformation to occur almost isothermally.
The story of patenting is told in the book, ‘Iron Masters of Penn’ written by James
descendent John in about 1972.
The history of metallurgy is characterised by the progressive raising of the temperature
achievable. In the iron and steel industry, high carbon cast iron was available first, puddled iron,
produced from a spongy mass was the result of decarburising this iron. Huntsman generated high
temperatures in crucibles in bottle furnaces, in which the stirring fortuitously gave internal
oxidation to add to the temperature. To melt iron in large quantities everyone was trying to
improve on the open hearth similar to that used in the wrought iron industry. Charles Siemens
eventually came up with the solution – he preheated the air that went into the burn by repeatedly
reversing the flow through the furnace and using heat exchange to re-use the waste heat. This he
did in Birmingham and the Martin brothers used his furnace as the basis for the Siemens-Martin
Open hearth process. Until bulk oxygen became available so that the true Bessemer process
could be used, now known as the BOS process, this was the way that steel was predominantly
made for about 100 years
Now I come to what I consider to be Birmingham’s metal. I know that I have not
mentioned titanium or any of the so-called new metals, I don’t have time and it is not all that long
since I talked here about titanium. On such occasions as this we miss having Bill Alexander here
to tell us how he was the first person to extrude uranium, but I wouldn’t want to claim uranium as
Birmingham’s metal.

None of the metals compete with nickel in the impact it has made in engineering and the
contribution that Birmingham has made to its development
The story starts in the 1830s with Charles Askin, who, together with Edward Benson,
discovered how to separate nickel and cobalt salts, using a hypochlorite solution.

This was useful in itself, because both Nio and CoO are good pigments, much
appreciated by the Wedgwood pottery.
But both are easily reduced to metal and Askin, funded by Brooke Evans, formed Evans and
Askin to process the metals and their salts. Early use of nickel was in cutlery and the
development of electroplating created an important market for the metal, which continues to this
day.
Because of its resistance to acid attack, nickel was commonly used to plate the mating
surfaces in valves and this led to a further development, when Ludwig Mond, trying to find
outlets for the chlorine, which was a by-product in his soda-ash plants found that carbon
monoxide corroded the nickel. From this he discovered nickel carbonyl and set up a plant, not
quite in Birmingham, but almost – it was actually in Smethwick, a few yards from the
Birmingham boundary, but it was at the site used by Henry Wiggin for melting nickel alloys. I
need here to say that Henry Wiggin was Evans and Askin renamed by the eponymous Henry who
owed his position at the head of the company to Askin’s patronage.

This is the pilot plant set up in Smethwick and the nearby laboratory where Carl Langer
and Ludwig Mond researched the carbonyl process as a means of refining nickel.

Ludwig Mond was the father of the first Lord Melchett and great grandfather of the
current environmentalist champion, Lord Melchett, who would no doubt have protested about
anyone being allowed to play with such dangerous gases as nickel carbonyl anywhere near to
people, crops or animals.
The carbonyl process was industrialised in a valley in South Wales, where it continues.
The proximity to the source of good steam coal for the supply of heat and CO and to the ports for
the importation of the nickel-matte determined the chice of location. The relationship between
Clydach and Birmingham continued until 1982, when nickel related research in Birmingham
came to an end. I shall return to that.
Ludwig Mond was, of course, above all a researcher and having developed an interest in
nickel he gave impetus to defining applications for it, which was continued by his sons. Between
the wars it was shown to be a fascinating metal with a very wide range of application, in stainless
steels, magnet alloys, thermionic valves, marine power plant, heating wire and strip, almost
nothing worked without it.
What metallurgists would regard as its finest hour came when the laboratory in
Birmingham, then under the direction of Leonard Pfeil, developed the alloys that made Frank
Whittle a hero. The principles of gas turbines were long known. That higher temperatures of

operation gave greater efficiency was also obvious. The German von Ohain had built a turbine
that was used to fly a Henckel fighter in 1939 but Germany was short of nickel so they used
ferrous alloys for turbine blades and the engine had to be re-bladed every time it flew.

This is the first Whittle engine to fly. Its turbine blades were made of Nimonic alloys
In more recent times nickel, through the continuing relationship between Birmingham
and Clydach using the carbonyl process, has contributed most importantly to a revolution in how
we do things at home and at work. Without nickel rechargeable batteries portable power would
be restricted to highly specialised applications. Using the carbonyl process nickel powder can be
made that fills space but leaves a lot of holes into which the active mass, nickel sulphamate in the
case of Nicad batteries, can be charged. A metal of density almost 9g/cc filling space at 0.6g/cc
is really quite impressive.
The benefits that this would bring were recognised as long ago as 1964 by the late,
unlamented Union Carbide company, which in that year held a conference and exhibition at
which they showed cable-less vacuum cleaners and lawn-mowers. It took over twenty years for
such equipment to become commonplace.

Since I have been relating the history to the people I should mention some of Inco’s heros
in this development. I’m pretty sure that the people who developed the process at Clydach were
called Evans and Jones, but the name I want to pick on here is Sam Oakley. (Shown here with
Dug Heath who taught the world to weld nickel alloys).
He was the fellow who actually did all of the powder characterisation that guided the
Clydach developments and for this talk he is my choice, not to denigrate or deny the contributions
of the people called professionals who led the activities but to praise the indispensable
contributions of the people we call technicians, who work with both hand and brain. We, and
especially the Mond Laboratory, have been blessed with many outstanding examples, of whom
Sam was one.
Nickel is then is my candidate for Birmingham’s metal, not because I was associated with it. I
contributed nothing to the development of nickel or the nickel industry but I believe that my
ringside seat gives me the right to pay tribute to those that did contribute.
It was the people I have discussed who made it al happen. They and many more like them
are the reason why the barren soil of Birmingham gave birth to some of the most momentous
developments made my man.
It was the expertise in metals that brought the motor industry to Birmingham and in its turn the
motor industry brought other materials based activities, notably rubber, to the area and that has
led on again to carbon-carbon composites, but it all started with a few dissenters who had to make
their way in a remote place through making with their hands readily portable products of high
added value.

