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Glassmaking in Britain
The History and Heritage Group Special Interest Group study day
during the Society of Glass Technology Annual Meeting looked at the
richness of the heritage of glassmaking in Britain. This report is
concluded from the last issue of SGT News.

Professor Michael Cable began his paper with a mention of Apsley
Pellatt. He should probably be seen as a partial failure but he was well
connected and up to date with the fashion. His company
manufactured pressed glass and he wanted to make a more precise
version and not be so crude as the competition of the time. He
devised some high quality pressed ware, blown flasks with medallions
inside glass, imprinting sharp fine patterns on blown ware. He thought
it was the latest thing, however, no-one took it up even though he was
right in saying the ware was far better than anything else.

Arnold and Ashley were the first to devise a two stage bottle
machine. This was too hard to operate initially and was succeeded
by the Ashley plank machine which did work but still needed a
skilled operator.

Michael Owens designed the first fully automatic machine. He
started to work at age 10, was a skilled glassblower by 15, and was
employed by Libbey in Toledo, and had ideas on how to do the jobs
better. He knew the parison had to be formed properly and from
1898 worked up his experiments. By 1904 the first Owens machine
prototype was in operation and its success with minor
modifications of the basic rotating table operation existed until
1955. It was obsolescent by 1970, when the IS machine’s
domination became complete.

There was lots of protection of the Owens technology and
although the machines made billions of bottles it didn’t have a lot
of friends.

How else could it be done? Blow-blow or press and blow was
known to have potential for faster speeds. It needed a functioning gob
feeder for the parison to be formed. There were many designs mostly
expressing hope over function but by 1918 things started to look
better. The Brooke gob feeder patent attracted interest, when it
expired it was adapted by Emhart and others and the modern gob
feeder began to appear. 

The IS machine - that made all the others obsolete - was not
dissimilar to the Ashley principle. It uses less power than the rotary
machines and is simpler and easier to cool. This efficiency of cooling
helped make the glass move quicker. An operator can take a section
out of action and maintain while work goes on elsewhere. Henry Ingle
invented the IS machine in 1925.

William Woods had an idea for a new machine. He reasoned that
bulbs could be blown automatically by sagging a ribbon of glass
through holes in a continuously moving belt of steel, then shape the
glass with a puff of compressed air as moulds came up from below.
He obtained a piece of boiler plate with a hole in it from the
machine shop. A compressed air blowhead and a bulb mould
completed the experimental equipment. Company officials gathered
to view the experiment. A gob of glass was spread over the hole. As
it sagged through, the blowhead and mould were applied and the
bulb was formed.

The Corning ribbon machine produces 800,000  bulbs per day.
World demand for bulbs would only need four or five of these. This
was a revolution, an amazing patent from 1922 and the technology
has never been superseded.

In flat glass making there were several different processes: the
Lubbers process used pulled inflated cylinders, the Fourcault process
took glass through a clay boat with a slit on the molten glass
surface and pulled it upwards in a continuous sheet.

Plate glass was made by continuous casting. The cast sheet
would then be directed through great grinding and polishing
machines that operated continuously.

Then came float glass - Henry Bessemer became convinced
about how to make glass - let’s do it in annealing and on a pool of
tin he suggested. One hundred years later the man who made it
work was Sir Alastair Pilkington. The company was taken to the brink
before good product began to be made. The default setting for the
process was 7mm glass float, exactly what was wanted by the
building market. Thinner glass was made by rollers stretching the
glass in the tin bath, it was clever engineering and the number of
patents published showed how much good work had been put in.

However, variations of the float process were published in many
patents filed by Pilkington at the time, some were impracticable.
Was this to mislead the competition?

Helen Mathers, author of the book Steel City Scholars takes the
story of glass making in Britain forward, showing how the
University of Sheffield responded to the needs of the glass industry
during World War 1 and how WES Turner founded both a unique
department and the Society of Glass Technology. Under his
stewardship, which lasted 30 years, the first University of the 
Glass Industry moved out of the ivory tower to engage with
working men.

Sheffield University had the first department in the entire world.
Its founder WES Turner published his own study on the origins of the
academic study of glass. This began with the ancients such as Pliny,
succeeded by Neri at the start of a new enlightened age. Closer to
Turner was the Siemens brothers’ work on furnaces and Zeis and
Abbe in optics at Jena. Otto Schott was a hero of Turner - he was
responsible for raising the level of making from a precarious art to a
level of stability needed in chemistry.

German superiority in optical glass and laboratory glass at the
time of the First World War showed that glass manufacturers in
Britain had to apply proper chemical principles. This was where
Turner entered the scene. He had been part of a team that
established research in the department of chemistry and lifted it off
of its knees. He valued the pure chemists out in the industry and
physical chemistry for the metallurgist.

To tackle the new challenges set by the war the scientific
advisory committee of the University for industry found there was a
disproportionately high number of enquiries from industry. Turner
surveyed the local industry, and found that the rule of thumb was
being used by all the industry bar possibly three companies. “Secret
recipes handed down from father to son,” was the norm.
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Turner gave valuable advice and ignorance of the industry was
shown up - pure supplies were found to be 40% sand when inspected.

No technical courses for glass manufacture existed so he set 
out the full curriculum. This became the diploma then BScTech in 
Glass Technology.

Within a few months of the survey of the industry the department was
up and running. Turner had devised the plan and so was ideally suited for
the job as head of the department. He became involved in great problems
of interest and engrossed by the subject: the creation of a new academic
discipline; applied science and the function of a civic university.

The 15 staff members that made up the Department was too many
for Chemistry. Glass Technology moved to Darnall Road, Attercliffe, an
old glassworks. The temporary location existed for 18 years. Then the
Department moved to Elmfield in 1939  - Turner raised £40,000 for
the extension of the building, a glass block as a foundation stone
marks this. A mosaic was commissioned in memory of his first wife,
and Turner donated £1000 for the museum that existed where
students congregated.

Turner had a great ally in the industry in Frank Wood who helped
establish the Glass Delegacy and the Society of Glass Technology. Wood
was a glass maker and scientist - rare at the time. The Delegacy was set
up to administer government money for research - every glass
manufacturer was also asked to provide funds for this. Problems for
industry set up lines of research for the department.

The SGT was set up to provide a forum for people to meet where
contacts could be made and information shared. The first edition of the
journal appeared in 1917; it celebrates its own 90th year in 2006.

Turner always argued for the value of the pure scientist. He was also
responsible for another pioneering achievement. The numbers of
women science students were higher during the First World War but
not many developed their careers further. Turner employed Violet
Dimbleby, a lecturer in the Department of Glass Technology for nearly
40 years. One of the very few and probably the very first.

During the latter half of the twentieth century, environmental
damage due to human activity surfaced in the public awareness and
became a matter of serious global concern. Strategies for coping
with toxic and radioactive waste are needed, and Sheffield
University’s Immobilisation Science Laboratory (ISL) was established
to explore how the glassy state may address this urgent
requirement. Russell Hand offered a forward looking glimpse of a
vital area of glass studies.

The glass part of the Department of Engineering Materials has
been working on plenty of things other than waste but has been able
to recruit new staff members because of the interest generated in
waste vitrification.

The glass research programme aims to develop a holistic
understanding of the high-level waste vitrification process, the
chemistry and structure of the vitrified product and its performance in
terms of radiation stability and chemical durability. Research covers
experiments looking at stable compositions over very long time
periods, simulating the effects of waste – no active radionucleides are
used in Sheffield, these experiments will be done on site at Sellafield. 

The long running glass durability experiments at Ballidon have also
provided an opportunity to add new samples to the burial site.
Inactive model nuclear waste glass and model archaeological glass
durability samples have been buried since 1970 and extracted after
two, four, eight, 16 and 32 years. Further samples have been added
when the opportunity has arisen. This is a very practical experiment
but suffers from the long periods it is covering. The next intervention
point for the first samples is in 2034, how many of the research staff
at Sheffield will be there to dig them up?

The data is important though and is providing extra information for
accelerated testing and feeding into models for the ageing of glasses
of all types.

All our activities produce waste. It is what we do with it that has
implication for our children and grandchildren.

Advances in glass melting practice
Professor Michael Cable has edited and translated a series of books that demonstrates how advances in science, especially chemistry,
influenced the development of glass melting practice from the middle of the seventeenth century to almost the middle of the nineteenth by
making available in English the works of authors of those times. The first, published as The World’s Most Famous Book on Glass Making in 2001,
was Christopher Merrett’s The Art of Glass (1662), a translation of Antonio Neri’s L’Arte Vetraria first published in Florence in 1612 and reprinted
in 1661; it also includes an essay by W E S Turner explaining the importance of Neri/Merrett. In the seventeenth century the classical or
alchemical four element theory of matter still governed thinking about chemistry and there was little understanding of glass making.

The second translated the works of Paul Bosc D’Antic, written in France, between 1758 and 1780. D’Antic had some experience of glass-
making and his writings show a very earnest desire to understand glass melting in terms of the latest scientific ideas but the ancient four-
element theory of matter was still accepted at that time. Despite that, the different chemical identities of a considerable range of useful
elements and compounds had by then been recognized, although analytical tools were very few and primitive. The role of heat in melting or
solidification and chemical reactions was still confused by the belief in phlogiston as a chemical substance. However, that belief was only a few
years away from collapse as attempts to interpret chemical phenomena by invoking it became ever more tortuous. That is clearly seen in some
of D’Antic’s writings. Nevertheless he reports some ingenious experiments and penetrating observations.

The third volume contains translations of articles by two authors, Scholz and Kirn, writing in German between 1820 and 1837, which show a
great advance. They also provide the most detailed known first hand accounts of European glass making practices early in the nineteenth
century. Both technological and economic factors are discussed at length: between them they give batch compositions and comment on the
melting behaviour of 80 different glass compositions. Given such a considerable body of quantitative data, it is surprising to find that these
papers seem to have been totally neglected for more than a century. The last author to indicate knowledge of any of these papers appears to
have been Tscheuschner whose compendium published in 1885 included an atlas with 421 diagrams, mostly borrowed from other publications. 

The Art of Glass: The World’s Most Famous Book on Glass Making. A5 (210 mm x 148 mm), 436 pages, ISBN 0-900682-26-4. Paperback.
Fourth print. £17.50 (£15.00 SGT members + £3.00 postage).

Bosc D’Antic on Glass Making: Including essays on the manufacture of faience and the assaying of ores, published 1758–80. A5 (210 mm x
148 mm), 250 pages, ISBN 0-900682-44-2. Paperback. £25.00 (£20.00 SGT members).

Early Nineteenth Century Glass Technology in Austria and Germany: The works of Professor B Scholz and Factory Superintendent Kirn 1820–37.
A5, 340 pages. ISBN 0-900682-45-0, £25.00 (£20.00 SGT members). 

Orders can be made through the Society’s website.
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