
PLANNING 
AHEAD 

The following meetings have 
been announced by Local 
Sections of the SGT during 
February 1997, 
• 'Glass after Rome and 
problems with production ' by 
Mr I Freestone, British Museum. 
London Section, 11 February. 
• SUlart Crystal works visit. 
Midlands Section (date to be 
announced) . 
• 'Control in a partnership ' 
(speaker to be announced) . 
North West Section, 11 
February. 
• Open forum on glass 
container automatic inspection. 
Yorkshire Section, 6 February. 

INFORMED 
OPINION 

SOciety members are invited 
to contribute both technical 
and general interest news 
items for publication in SGT 
News. If there is a topic on 
which you would like to 
voice an opinion, contact 
David Maore on Sheffield 
(0114) 2663168. 
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DESIGN OPTIONS 
IN THE GLASS 
CONTAINER SECTOR 
The process of designing a glass container has greatly improved with 
the introduction of modern computer systems. The former drawing 
office has now become a point of entry for customers to bring their 
ideas forward and develop strong brand identity. lan MacDonald, 
Design Department manager at United Glass described some of the 
latest technology available and its use in container and .mould design 
to a recent meeting of the London Section. He then took guests for a 
tour of the department and let m _embers of his workforce 
demonstrate the system's capabilities. 

Around 20 years ago, United Glass 
acquired its fIrst computerised 
drawing otTice. The £250,000 
PRIME system with nine terminals 
shared one processor. When one of 
the terminals did any work, the rest 
of the system stopped . 

PRIME was used to develop two
dimensional work onwards to three 
dimensions. It took days and weeks 
to produce models , an 
improvement on the draughtsman 
but once the potential was 
revealed, so the desire for better 
and faster results was created. 

When United Glass launched its 
STQ initiative - success through 
quality - the Design Department's 
number one challenge was a 
computer-aided design system . 
Money was made available 

equal footing; enough storage for 
five years of data ; and SDRe 
software, the menu being on the 
screen and not on a tablet. 

Total price for the package was 
£950,000 but this did not include 
the renovation and redesign of the 
existing office space. FollOWing a 
quote of nearly as much again as 
the equipment, the design offIce 
staff were given the go ahead to 
spend £50,000 on materials and 
carry out the building work in their 
own time. This was carried out to 
great effect. The open pLan office 
toured later was very impressive, 
with all potentially intrusive cabling 
hidden away. 

The Design Department can now 
design containers, moulds and 
model glass flow. Oy scanning in 
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(£1 million) and a specification was 
drawn up using a thorough, mob
handed approach. 

Teams would visit a site with 
tape recorder and camcorder and 
given instructions and a 
questionnaire. Data pooled from 
these 'hits ' helped hone down the 
specification: 28 Silicon Graphics 
workstations; two year training to 
ensure al1 design staff wne on a 

pictures of the contents (of a '\.---:p,.'S"S""""'
container) , the image can sO ". ~~ 
be wrapped around the C ~)~ 0 
container. Labels can be >- ~\~ z 
scanned and applied in tl ~ -:'~ g 
the same way or they can '0' '. . 0 
be created using a graphics Os 'h0 
program. Closures can also be 0 

designed and placed on the image. 

CONTINUED Ill> 

SOCIETY OF GLASS TECHNOLOGY PAGE 1 



Society of Glass 
Technology, 
20 Hallam Gate 
Road, Sheffield 
S105BT. 
Tel 01142663168. 
Fax 0114 2665252. 

Customers can arrive at Porters 
Wood in the morning, look at the 
many thousands of shapes in the 
bottle library for ideas, take these 
through to the workstation 
operative and within four hours, 
produce potential designs to be 
taken back to their marketing 
departments. 

\Vhen the customers leave at the 
end of the day, they will have 
designs in two and three 
dimensions, an AO colour poster 
and a video cassette with the 
varying designs or families of 

designs. The whole process creates 
an ongoing debate which helps 
cement relationships between 
glass maker and client. 

All United Glass factories are 
linked electronically, with no need 
for 'hard copy' post between 
different sites. Video conferences 
can be set up, each workstation 
having its own camera mounted on 
top of the screen. Drawings can be 
transferred during a conference and 
the remote site can add its own 
sketches to provide interactive live 
customer involvement. 

The three mould makers used 
by United Glass are also 
electronically linked to the Design 
Department. There are no postal 
delays between the sites, with the 
pOSSibility of sending data direct to 
the modem .• 

19TH CENTURY MANCHESTER GLASS 
The glass industry in Manchester 
thrived during the 19th Century 
but some glass had been 
produced in the 17th Century at 
Haughton Green near Denton, 
about 10 miles from the centre of 
Manchester. Here a glass house 
was set up by a Huguenot family 
from Lorraine. Entries concerning 
them appear in the Stockport 
Parish Church registers from 1604 
to 1644. 

During the 18th Century, 
various attempts to start factories 
met with little success. 
Operations in Leigh, Salford and 
Ancoats were started but each 
only lasted about three years. 

By 1800 the canal systems, 
started in Manchester, covered 
virtuaUy the entire UK, providing 
a highly suitable form of transport 
for the industry. In the late 1820s 
Maginnis, Molineaux set up their 
factory on the banks of the canal 
in Ancoats. The partnership 
became Molineaux, Webb Ellis 
and finaUy Molineaux, Webb & 
Co. Soon tllere were a number of 
factories making high quality 
blown glass in flint and colour 
that was cut, engraved or etched. 

Introduced from the USA in 
the 1830s, the process of press 
moulding revolutionised the 
industry. Iron moulds were made 
with the pattern inscribed inside. 
Molten glass was put into the 
mould and a plunger forced the 
glass into the pattern so that when 
the mould was opened, the article 
came out with the pattern on the 
outside of the glass. Some articles 
could be made in two pieces and 
joined while still hot. A moulded 
item could be made plain and cut 
or engraved afterwards. 

19th Century Manchester glass 
formed the subject of a recent 
exhibition at Pilkington Glass 
Museum. In this joint meeting 
of the North West Section, the 
NW Ceramics Group of the 
Institute of Materials and the 
Glass Association, Tom 
Percival, who was primarily 
responsible for the exhibition 
and a descendent of one the 
well known glassmaking 
families, talked about the 
exhibits and gave a fascinating 
insight into the working 
conditions in the industry. 
Peter Helm talked about the 
individual factories in the 
Manchester area, their origins 
and products, illustrated from 
his remarkable collection of 
photographs. 

The introduction of a system 
of registration in 1842 protected a 
design or pattern from copying 
for a period of three years and 
this could be extended for a 
further three years. The 
registration mark or number 
could be introduced into the 
mould to show that it had been 
registered. Today this is an aid to 
identification. The mark or 
number gives the date of 
registration, not of manufacture. 

By 1850 there were 18 glass 
houses in the area, out of a total 
of 47 in the UK. By then 
Manchester was producing about 
20 tons of glass a week and in 
1876, this figure had increased to 
120 tons a week. In 1861 
Molineaux, Webb and 
Percival,Vickers were two of the 
largest glass manufacturers in the 
country. 
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Conditions in the Manchester 
glass houses were no different to 
those of any other workplace of 
the time, with children making up 
around a third ofthe workforce. 
The pot furnaces were worked 
continuaUy throughout the week, 
in shifts typically from 7am to 
1pm, lpm to 7pm, 7pm to lam 
and lam to 7am. Teams would 
work alternate shifts with six hour 
breaks. 

Traditionally all table glass was 
hand made or blown and then 
hand cut or engraved. New press 
moulding techniques were 
adopted by the Manchester 
manufacturers and a large 
quantity of 'Cut glass for the 
millions' was produced. Together 
with delicate tableware and 
ornamental pieces, factories 
turned out bottles, deck liglus, 
pavement lights, industrial glass 
and chemical containers to hold 
40 gallons. 

The lifting of the Glass Tax in 
1845 did not bring the relief to 
manufacturers that they had 
hoped for. At least while the tax 
was in force, it also protected 
them from imports and now 
cheap imports flooded into the 
country. Manchester had a 
reputation for producing high 
quality lead glass and found it 
difficult to compete. 

By 1900 there were only 10 
factories left, of which two were 
involved in producing technical 
glass. By 1920, there was only 
Butterworth Bros, producing mainly 
technical and industrial glass, 
together with three other firms. The 
end of glassmaking in Manchester 
came in 1964, when Butterworths 
finally closed down . • 



SGT NEWS 
INTEGRATED POLLUTION CONTROL 
Recent developments in 
environmental affairs in the UK have 
included the creation of 
Environmental Agencies (for England 
and Wales and for Scotland) and the 
review of the three Secretary of 
State 's Guidance Notes which refer 
to non-lead glass making processes, 
lead glass processes and HF etching 
and polishing processes. A new EC 
Directive on Integrated Pollution 
Prevention and Control (IPPC) , 
which came into force on 30 October 
1996, concerns the control of 
emissions to air, water and waste. 
The implications for the smaller glass 
manufacturer and the crystal glass 
industry were discussed at a Hand 
Made Glassware Committee Clinic 
Meeting on 9 October 1996 at the 
Crystal Centre, Stourbridge. The 
meeting was split into two sessions 
with introductory discussions by Dr 
Geoff Copley on furnace emissions 
and Dr Nick Kirk on effluent, acid 
fume and solid waste leading the 
debate. 

Dr Copley, formerly of British 
Glass but now working as a 
cons,ultant, suggested that the 
principles of integrated pollution 
control, which are already used in the 
regulation of glassfibre manufacture, 
will increasingly be applied to all 
sectors of the glass industry. 

Local Authority Air Pollution 
Control (IAAPC) which regulates the 
hand-made sector sets five emission 
limits for air pollutants. These are set 
out in the Secretary of State's 
Guidance Nares on interim limits 
which must be met from 1 October 
1996 and future limits to be met by 1 
October 2001. The air pollutants 
include dust, SOx' NOx' chlorides, 
fluorides and lead. The limit values 
for dust (lOOmg!m' ) and for lead 
(5mglm3) will be the main concerns 
for lead crystal manufacturers. 

The Guidance Notes require 
manufacturers to use BATNEEC (Best 
Available Technology Not Entailing 
Excessive Costs) to control emissions. 
Emissions must also be measured 
and, where the technology is 
available, continuous monitors must 
be used. Companies should know 

Loss from batch 
Skimming loss 
Iron end loss 
HQ( end rejects 
Lehr end rejects 
Moyle removal 
Losses during 

cutting (moyle) 
Weight loss 

during cutting 
Weight loss 

during polishing 
Final inspection 

8-12 wt% 
1-3 wt% 
10-20% 
10-20% 
10-15% 
30-45% 

2-4% 

6-10% 

4-11% 
3-8% 

Total losses from glass removed 
from the pot 

Potential land 
fill 

Glass return to 
melt 

Loss in acid 
polishing 

Production 

32-38 wt% 

28-32 wt% 

2-4 wt% 
28-32 wt% 

Solid waste losses from the pot. 

what their emissions are and should 
be determining what will constitute 
BATNEEC to control emissions from 
their processes. Dr Copley outlined 
various dust control technologies 
which are now available and new 
technologies , such as ceramic and 
metallic filters , which are being 
developed. British Glass has carried 
out club projects for the soda-Iime
silica sector to assess some new 
developments in control and 
continuous monitoring systems. 

In response to a question 
regarding smaller manufacturers and 
studio glass makers, Dr Copley said 
that, with regard to lead emissions, 
there is no lower limit to the size of 
installations which are regulated and, 
in principle, all are regulated to the 
same limit by the Local Authorities. 
With regard to non-lead glass 
manufacture, the Guidance Notes 
refer to sites with an aggregated 
output of greater than 5000 
tonnes/year. The IPPC directive is a 
future concern but refers to sites with 
an output of more than 20 
tonnes/day. Nevertheless , it must be 
considered that smaller companies 
do make a significant contribution to 
total pollution and may be targeted. 

The hand-made sector is 
regulated by the Local Authorities and 
there was discussion about the 
varying approaches from authority to 
authority. In general and certainly in 
the West Midlands, the inspectors 
know the process and tbe 
contribution which the industry 
makes to employment and the local 
economy. In some locations the 
process is a small part of an 
inspector's responsibilities and so 
there is some lack of conSistency. 
Some factories have regular visits and 
others have very few. Or Copley 
commented that the glass industry as 
a whole has a good working 
relationship with the Local 
Authorities and a good reputation 
with HMIP and the Local Authority 
Unit as a responsible and co
operative industry. 

It was generally agreed that the 
lead crystal sector will be challenged 
by the emission limits. It is difficult 
to appraise the alternative methods of 
primary and secondary controls and 
of continuous monitoring. It is also 
difficult to ensure compliance with 
the many regulations concerning 
manufacturing and products. 

EFFLUENT ACID FUME AND 
SOLID WASTE 
Dr Nick Kirk, of British Glass, 
presented estimates of waste in the 
crystal industry, and the resultant 
costs. He broke his observations into 
different fields , loss from batch, 
skimming, hot end rejects, etc. 

All the manufacturing processes 
used in lead crystal production 
present pollution problems above 
and beyond atmospheric emissions. 
Acid polishing produces 
contaminated water, scrubber action 
produces fluorosilicic acid and there 
are fluoride emissions ./7<'0-___ 
from the bath, c,\-}\SS l' 
such as hydrogen ~ (\;~' ~0 
fluoride (HF) \~ ~ 
and silicon ~ ) ' ., 0 
tetrafluoride \)l I \.. ~ ~ 
(SiF ,). "0 . ' ,,0 

, Os h' 
CONTINUED ~ 
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LOCAL SEC110N 
CONTACTS 
For details of 
forthcoming local 
section events in 
your area, contact 
the following. 
All SGT members 
and non-members 
welcome. 

London 
-MrP West, 
United Glass Ltd, 
Porters Wood, 
StAlbans, 
Herts AL3 6NY. 
Tel 01 72 7 59261. 

Midlands 
- Mr C Baldwin, 
Stein Atkinson 
Stordy Ltd, 
Midland House, 
Ounsdale Road, 
Wombourne, 
NI' Wolverhampton 
1W58BY. 
Tel 01902 324000. 

NorthEast 
- Mrj Henderson, 
44Woodside Ave, 
Throckley, 
Newcastle upon 
Tyne NE15 9BE. 
Tet 01912644775. 

North West 
- Dr D Martlew, 
Pilkington 
Technology Centt"e, 
Hall Lane, Lathorn, 
Ormskirk, Lancs. 
Tel 01695 54210. 

Scottish 
- Mt· D A Rennie, 
United Glass Ltd, 
Glasshouse Loan, 
AlIoa FK20 JPD. 
Tel 01259 218822. 

Yorkshire 
- Miss R M Sales, 
20 Blackbrook 
Drive, Sheffield 
S1041S. 
Tel 0114 23061 79. 
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Refractories also need to be 
disposed of. 

Companies are not recording 
their waste precisely and therefore do 
not know what they are spending on 
it. Dr Kirk reckoned that crystal 
companies produce about 30% re
usable cullet but 36% is unusable and 
needs to be disposed of. 

Many of the audience thought that 
his figures could not be right but 
others agreed that they were probably 
pretty close to the truth. Not all of 
those present re-used cullet and 
found it difficult to judge just what 
comes out of their pots. Some sold 
cullet on, while others had to pay for 
it to be taken away, panicuiariy those 

from outside the West Midlands, who 
had no available market. Up to 30% 
of lead crystal glass melted leaves the 
factory destined for landfill. 

There were fears that as the 
increasing costs of pollution 
prevention come to be a major charge 
on industry, it will affect 
competitiveness with Eastern Europe 
and other developing nations. This is 
why money needs to be spent on 
researching recycling. There must be 
uses for lead crystal cullet but without 
investment they will not be found. 
Suppliers also have disposal problems; 
one said they need to look at new 
ways of disposing of calcium carbonate 
but no other uses are known for this. 

All felt they needed to re
examine their policy towards waste 
and see where they could cut costs, 
so the somewhat controversial topic 
proved useful and challenging. 
However, as one delegate pointed 
out - the other problem is people. 
As he put it "old glass makers never 
change unless there is a very good 
reason. " • 

GLASS OPPORTUNITIES · THE 
CHALLENGE OF THE ENVIRONMENT 
Emissions from furnaces , targets for 
recycling packaging waste and 
reductions in energy consumption 
are all legislative pressures that the 
glass manufacturer has to bear. The 
environmental challenges faced by 
the glass industry are debated in a 
series of papers on the relevant 
technological and management 
solutions at the Society of Glass 
Technology's 1997 Spring Meeting to 
be held at the Raven Hotel , Droitwich 
on Thursday 1 and Friday 2 May. 

The meeting will follow the 
format established in recent years, 
with a choice of visits to either Stein 
Atkinson Stordy or Royal Doulton on 
the Thursday morning followed by an 
afternoon of conference papers then 
a full day of papers on the Friday. 
The Midlands Section, as local hosts , 
will hold a reception on Thursday 
evening. 

KEYNOTE LECTURE 
Dr David Slater of the Environment 
Agency will present an overview of 
environmental matters as his keynote 
lecture. The rest of the day will be 
used to discuss furnace matters and 
the environment. Erich Stotzel of 
FlachgJas will talk on cullet recycling. 
Dr Bianca Scalet, chair of ICG TC13 , 
will review the work of this technical 
committee. Roy Wright will present a 
view from his vitreous velocipede on 
cullet treatment and its uses. 
Addition of cullet to the furnace 
affects the redox state during melting 
and Dr A Faber of TNO will look at 
redox control on an industrial scale. 
Another source of problems is the 
introduction of electrostatic 

precipitator dust into the batch, this 
will be discussed by U Kircher ofthe 
DGG. Oxy-fuel firing has made a 
major impact in America and a 
speaker from the Society's North 
American Section will review their 17 
January 1997 meeting on its effects. 

NO, AND SO, CONTROLS 
Pilkington has developed a reduction 
reaction process within the 
regenerator which removes nitrogen 
oxides from the flue gas . Richard 
Quirk will review this and the other 
processes available. Oxides of sulphur 
are also a major problem and Andy 
I-Iartky of British Glass will look at 
the issues and solutions. Oerek 
Norman of Pilkington will explain the 

THE PROPERTIES OF GLASS 
The Glass Association and the 
Society of Glass Technology have 
organised a joint meeting on the 
properties of glass on Saturday 5 
April 1997 in Sheffield. The day 
long event will begin at the Turner 
Museum of Glass with an illustrated 
talk on the pieces by Janet Barnes. 
Delegates will then take a short 
walk to the Mappin Museum where 
they will hear talks on the Society 
of Glass Technology, Coloured 
Glasses by Peter Howard, 
Chemistry of Glasses by Or John 
Parker and the Future by Professor 
Michael Cable. 

Further details on the meeting 
can be obtained fromJill Costello 
at the Society. 
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use of environmental management 
systems in the glass industry. 

Packaging regulations have 
reached the point where voluntaty 
recovery schemes such as Yalpak are 
now being introduced. Bill Cook of 
British Glass will detail the balance 
that has been reached in the chain 
from producer to filler to retailer. 

HEAVY METALS 
Recycling of lead etching sludge by 
Wolfgang Porcham of Swarovski, acid 
free polishing by Nick Kirk of British 
Glass , emission free crystal glass 
manufacture by John Kennedyof 
Waterford and lead and cadmium 
free enamels and frits by Philip 
Jackson of CeramResearch will all 
cover various aspects of reducing the 
impact of heavy metals. Mel Finch 
will explain how solvent emissions to 
the environment have been stopped 
by a development of the method 
used to produce K glass . 

Innovative environmental 
initiatives can be risky with some 
unknown cost penalties , Brian Ross 
of the European Commission will 
outline some of the funding sources 
available 

CONFERENCE PROCEEDINGS 
All the papers presented at the Spring 
Meeting will be available as 
proceedings at the start of the 
conference and available for sale 
thereafter. Selected papers will be 
summarised in later issues of Glass 
Tecbnology. 

Further details on the Spring 
Meeting can be obtained from the 
Society . • 


