
NEIL MCDONNELL 
It is with great regret that we 
have to report the death of 
Mr Neil McDonnell, a past 
President of the Society and 
the main catalyst for the 
introduction and 
development of SGT News. 
He died 00 11 May 1998 
while undergoing treatment 
for cancer. 

GLASS MAKING 
APPLICATIONS 

The Refractories and Industrial 
Ceramics Committee of The 
Institute of Materials are 
holding a technical meeting on 
glassmaking applications of 
refractories. The meeting will 
be held at CERAM Research , 
Stoke, on Thursday 19 
November. 

Further details on this 
meeting can be obtained from 
Mrs S C Buchanan, The 
Institute of Materials, Shelton 
House, Stoke Road, Shelton, 
Stoke-an-Trent, ST4 2DR, UK. 
Tel +44 (0)1782 202116. Fax 
+44 (0) 1782 202421. 

NO.41998 

ANCIENT EGYPT AND THE 
ROOTS OF GLASSMAKING 
Faience is one of the most 
important technologies of ancient 
Egypt. The processes used in the 
production of this glazed material 
were eventually to lead to 
glass making in its true form. 
Joanne I-Iowdlc or St Helens 
Museum brought along some 
4000 year old faience items to a 
joint meeting of the Society of 
Glass Technology North West 
Section and The Institute of 
Materials North West Ceramic 
Group, held at the Pilkington 
Glass Museum, St He lens, 

Faience can be described as 
the use of glaze on earthenware. 
The name is derived from the 
Faenza region of Haly where a tin 
based glaze was used on 
earthenware to produce majolica. 
The term was adopted to describe 
the effect of a glass like ceramic 
burial items discovered by 
archaeologists in their expeditions 
to Egypt. 

Glazed material was very 
popular in ancient Egypt and 
faience was seen a cheap 
alternative to goods iinported 
from Mesopotamia. From around 
2200BC the Egyptians used 
quartz, ground from the abundant 
supply of pebbles, a binding agent 
such as water and gum and a 
natron (NazC03) fiuxing agent. 
The paste was worked and 
modelled into the required shape. 
It was used to cover a core made 
of straw or coated a solid body. 

The furnaces used to fire the 
faience items were part of the 
industrial complexes at the various 
palace sites across ancient Egypt. 
Here, metal, pottery and glass 

pieces would all be manufactured. 
Clay moulds were found in 
abundance around the sites of the 
furnaces. It is thought that these 
were used in the forming of the 
larger faience pieces. The paste 
was easy to work and even after 
firing, the hardened figure could 
be worked with tools. 

Most of the examples of the 
faience pieces brought along by 
Joanne How dle were blue/green 
but many other colours were 
made up from iron, manganese, 
cobalt and antimony compounds. 

The Egyptians took on the use 
of faience wholeheartedly and this 
led directly to the development of 
glassmaking. By 380BC, glass was 
being made by the Egyptians and 
this too was developed and 
became popular until the decline 
of the Empire .• 

WEB SITE 
The Society of Glass 
Technology's web site 
(HYPERLlNK 
httpJ /www.sgt.org) has been 
expanded and modified. There 
is now greater editorial content 
and the material on the 
site is regularly 
updated. A new 
feature is the 
inclusion of 
summaries of the 
most recent papers 
appearing in both 
Glass Technology 
and Physics and 
Chemistry of Glasses. 
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ASPECTS OF OXY-FUEL 
COMBUSTION 
The applications of oxygen in 
glass melting were described to a 
meeting of the London Section of 
the Society of Glass Technology 
by Paul Gredley of SOC Glass 
Technology Group. United Glass 
at Porters Wood, St Albans, hosted 
the meeting. 

The reaction of oxygen with 
fuel is the main way of generating 
the heat required to melt the 
batch components into glass. The 
atmospheric air used in any 
combustion process has only 
about a fifth of the essential 
oxygen required with much of the 
energy wasted on creating oxides 
of nitrogen, the major 
atmospheric gas. So why not cut 
out the nitrogen and burn with a 
higher concentration of oxygen? 
SOC, as well as many other 
leading industrial gas companies, 
has been developing the case for 
the greater use of oxygen, either 
as a boost to regenerative 
furnaces when production has to 
be lifted or as a radical alternative 
to the regenerative furnace 
entirely, the oxy-fuel furnace . 

The case for oxy-fuel firing is 
that there would not be any air 
preheat equipment required, such 
as the recuperator or regenerator. 
The saving in capital expended on 
a regenerator is substantial. 
Significant fuel savings can also be 
made, the combustion is near 
stoichiometric. Smaller exhaust 
clean up equipment would be 
needed. Heat transfer to the glass 
is increased and there is better 

FURNACE OPERATIONS 
GOOD PRACTICE 

The Glass Batch, Furnace and 
Refractories Committee is 
organising a clinic discussion 
meeting on the healthy running 
of furnaces in the glassworks. 
The round table discussion will 
take place at Bamsley's 
Keresforth Hall on Wednesday 
11 November with a start time of 
10.00am for 1O.30am. 

Further details will be 
circulated to all members and 
can also be obtained from JilI 
Costello at the SOciety. 

control of the process. There is a 
precise delivery of the flame and 
no imbalances caused by the 
switching of regenerators. 

The case against oxy-fuel is 
mainly based around the 
increased running costs 
associated with the price of 
oxygen. A lot of energy is required 
to make O

2
, which keeps its costs 

high. The crown of the furnace 
may need more durable 
refractories , there have been SOIne 
misgivings about silica crowns 
and rat holing. 

Oxygen is supplied in several 
ways . Low demand is satisfied by 
bottled or cylinder gas. Generally, 
for the larger consumer the 
approximate oxygen demand is 
one third of the output, therefore, 
a 150 tonnes/day furnace will 
require 50 tonnes/day of oxygen. 
Road tankeI-s can supply around 
20 tonnes/day but for greater 
consumption, molecular sieve 
and cI)'ogenic means have to be 
used for on site production of 
oxygen. Pressure swing 

absorption and vacuum swing 
absorption use molecular sieve 
technolob~ to separate the 
component gases !i-om the 
atmosphere. Optimum efficiency 
produces around 93% oxygen, 
made up with an even split 
between argon and nitrogen. 
Purity can be improved but the 
consumption of electricity makes 
this inefficient. For greater than 
100 tonnes/day, improved cryonic 
oxygen separation is used and for 
above 200 tonnes/day an air 
separation unit is used, this is 
where the operator becomes a 
supplier of other gases. SOC can 
manage the supply of oxygen for 
the glass melting plant and sell on 
the extra gases separated. 

There are two oxy-fuel furnaces 
in operation in the UK, NeweU in 
Sunderland, producing borosilicate 
ovenware glass and N EG in Cardiff, 
which makes TV screens. The 
container industI)' has not yet 
taken up the oxy-fuel case . • 

SGT MEMBERS' ACCESS TO ST 
GEORGE'S LIBRARY 

Members can come to the library to browse or to look for something 
specific. If they want to borrow any books or journals* from the library 
they can obtain an external borrowers ticket by filling in a form and 
shOWing their SGT membership card. External borrowers can take up to 
five items at any time for three weeks. The external borrower ticket is 
valid for one year. 

If members cannot get to the library but know which book or journal 
they want to borrow, this can be requested via the SGT or Mary Parker, 
the Society librarian at St Gem-ge 's. The book, if available, will be posted 
to them. Books are on loan for three weeks only, including postage time. 

STAR, the University of Sheffield 's catalogue of all books and journals, 
can be accessed via the Internet through the link at the Society's web site 
(http Jjwww.sgt.orgllibrary). 

Library opening times (during term time) : 
Monday to Thursday 9.00am to 9 .30pm 
Friday 10.00am to S.OOpm 
Saturday 9 .00am to S.OOpm 
Sunday 2.00pm to 6.00pm 
Out of term time the library opens 9.00am to 5.00pm Monday to Friday. 

Mary Parker is in the library on Monday, Wednesday and Thursday 
mornings. Direct dial + 44 (0)114 222 7307 . 

* Some books are only available for short loan, ie, overnight or one 
week only. It is not feasible to post these to borrowers. 

If a book is not in the library, an inter-library loan can be requested. 
There is a charge of £7 .50 for this service. 
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SGT NEWS 
MOULD MATERIALS AND 
MOULD LUBRICATION 
by Peler Haf"t 

The Engineering Committee 
organised a Clinic Meeting on 27 
May 1998 at Keresforth Hall, 
Barnsley. The meeting was 
chaired by Mr Irvine Parry 
(Emhart UK) and Mr John 
Stringer (PLM Redfearn). The 
event was another success in the 
Engineering Committee's series 
of clinics for practical 
glassmakers and their suppliers 
to discuss technical problems in 
an open forum. 

MATERIALS 
The main materials used for 
moulds and glass contact 
components in IS container 
manufacture are cast iron, standard 
and SG, and aluminium bronzes. 
The discussion opened with the 
question of w hether the type of 
cooling, axial, Vertiflow or stack, 
had an effect on cast iron moulds. 

Some users had experience of 
cracking which was usually lateral, 

but sometimes vertical and some 
possibly associated with lines of 
vacuum holes. Some users had 
changed to SG for jobs up to 350ml 
volume and for large or irregularly 
shaped cavities or where a fine 
surface finish was required. SG was 
generally better for wear. Emhart 
recommends that mo uld 
temperatures should be routinely 
checked. The company offers a hole 
pattern design package for use with 
Vertiflow. Uneven cooli ng through 
poor design could cause moulds to 
deform, leading to joints opening 
and seam marks. Reports from a 
trial by an Italian company 
suggested that different irons 
should be used for axial and stack 
cooling, blank and blow moulds 
and that the height of the bottle 
also had an effect. 

Neck rings, where regarded as 
expendable, were in cast iron but 
othelwise commonly in aluminium 
bronze such as Minox. Baffles and 
bottom plates were often in SG 
iron to reduce wear. Blowheads 

FIRST ANNOUNCEMENT· THIRD INTERNATIONAL 
CONFERENCE ON BORATE GLASSES, CRYSTALS 

& MELTS: STRUCTURE AND APPLICATIONS 
The third international conference on borate glasses, crystals and melts will 
be held on 4 • 9 July 1999 at Bistritsa Residence, Solia, Bulgaria. The m eet· 
ing will be organised by the Department of Silicate Technology. University 
of Chemical Technology & Metallurgy, Sofia. Bulgaria and The Bulgarian 
Industrial A. .. sociation. The conference chairmen will be Professor Yanko 
Dimi triev of the University of Chemical Technology and Metallurgy and 
Professor Adrian Wright of Reading University. UK. 

The Bistritsa Residence is located in the foothills of the Vitosha 
Mountains. It is conveniently linked to Sotia. being only 15 min from the 
city cenlre and 20 m in from Sofia Airport. 

The Society of Glass Technology o rganised the second international con
ference in July 1996. in Abingdon, and will be the sponsor of t his third 
m eeting. The original meeting was held in 1977 at Alfred University. The 
p roceedings o f the Abingdon m eeting are available from the Society of Glass 
Technology. Abstracts of the m eeting can also be viewed on the web site: 
www.sgt.org. 

Further information on the meeting can b e obtained from JiII CosteUo at 
the Society. 

were commonly hard faced . The 
correct setting of blow head to 
mould was discussed and it became 
clear that some operators were 
deviating from machine makers ' 
recommendations on both setting 
and air pressures. 

Graphite is present in standard 
cast irons as flakes rather than the 
regular spheres in SG iron and is 
therefore more prone to cracking. 
Sulphur from mould lubricants 
(dopes) could also attack irons 
giving stress points. 

Castings should be stress 
relieved at all stages of 
manufacture, including drilling for 
Vertiflow. Chemical cleaning and 
shot blasting may affect irons. It 
was suggested that routine 
measurements of hardness would 
assist control. 

It was noted that aluminium 
bronzes showed permanent growth 
which usually stabilised after two 
or duee runs. Allowances should 
be made when setting clearances. A 
range ofthese alloys is available but 
they can be difficult to repair. 
Aluminium bronze can be 
preferred for NNPB and PB but 
neck ring cooling can be effective 
with cast iron on BB processes. 

For good manufacturing 
efficiency, it is necessary to operate 
within an acceptable temperature 
band and this can vary with mould 
material. However, other operating 
variables affect performance and 
alteration to mould equipment 
should be a last resort. 

LUBRICATION 

normally applied 
manually in the 
form of a semi
fluid graphite 
grease applied 
to blank moulds 

CONTINUED ... 
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LOCAL SECTION 
CONTACTS 
For details of 
fortbcoming local 
section events in your 
area, contact the 
following. 
All SGT members and 
non-members welcome. 

London. 
- Mr P lVest, United 
Glass Ltd, Porters 
Wood, St Afbans, 
Herts AL3 6NY. 
'fel 0 1727 59261. 

Midlands 
- Mr C Ba/dwill, Stein 
Alkinsoll .Wordy Ltd, 
Midland House, 
Ounsdale Road, 
WOmbOUl'l1e, 
Near Wolverhampton 
lVV5 BBY. 
Tel 01902 324()()O. 

North East 
- Mrj Henderson, 
44 Woodside Ave, 
nJrockley, Newcastle 
upon Tyne NE15 9BH. 
Tel0191 2644775. 

North West 
- Dr D Martlew, 
Pi/kington. Tecbnolog)1 
Centre, Hall Lane, 
Lllthom, Ormskirk, 
Lancs. Tel ()1695 54210. 

Scottish 
- Mr D A Rennie, 
United Glass Ltd, 
Glasshouse Loan, 
AlIoa FK20 1PD. 
Tel 01259 218822. 

Yorkshire 
- Miss R M Sales, 
20 Blackbrook Drive, 
Sbeffield 510 4IS 
Tel 0114 23()6179. 

NORTH AMERICA 
- Dr A G Clare, School 
of Ceramic Engineering 
and Sciences, New York 
State College of 
Ceramics at Alfred 
University, 2 Pine Street, 
Alfred, MT 4802-1296, 
USA . Tel607 871 2392. 

INDIA 
- DI'j MlIkelji, Central 
Glass and Ceramic 
Research Institute, PO 
Jadavplll' University, 
Calcutta 777 032, 
India. Te14733496. 
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and neck rings at intervals of 
between 15 min and 60 min . 
Considerable efforts have been 
directed towards reducing the 
need for manual lubrication by pre
coating applied to the moulds 
and/o r automatic spraying on to 
the blank moulds. The dope 
functions both as a lubricant and as 
insulation. 

The discussion opened with a 
review of pre-coating of moulds -
spraying and baking prior to use. 
With proper use these could last 

for hours or even days before 
swabbing becomes necessary. 
Supplie rs recomme nded start up 
with warm moulds and no 
swabbing until faults had been 
noted. Early swabbing could 
damage the coating which needs to 
bake o n. The coating provides 
consistem.:y, cleanliness and allows 
operators to concentrate on getting 
the job right at start up. The 
removal of worn coatings can be 
difficult but may not be necessary. 
However repai.rs to damaged 

DEVELOPING A GLASS 
FORMING MACHINE 
The techn.iques for glass tableware manufacture range between hand 
blowing and large rotaty forming. Demaglass Technology has identified a 
niche in the market for an independe nt section machine w hich is 
modular in concept and can be expanded if necessary. At a meeting of 
the Society of Glass Technology's Yorkshire Section, Roger Smith of 
Demaglass Technology outUned the development process which led to 
the PTB Machine. The meeting was hos ted by PLM Redfearn. Monk 
Bretton, Barnsley. 

Demaglass Technology began its existence as a supplier of second 
hand glass forming equipment to the Indian marke t. From there the 
company has progressed to manufacturing its own equipment through a 
business which has an annual turnover of more than £10 million. 
Knowledge of both manufacturing tableware , in another part of the 
Oemaglass group, and tbe market fo r forming equipment has led to the 
ide ntiJication of a suitable machine to help fill the gap between low 
capi tal-high labour hand blowing and the higb capital-low labour rotary 
ware forming method. 

By modifying an existing Hartford press and blow machine and with 
an initial investment of £50,000 from the parent company, the 
engineering team prepared a frame with pneumatics and progl-ammable 
logic controllers and hired a dedicated e ngineer . After waiting for a 
suitable slot in the Chesterfield factOlY of Demaglass Tableware, the 
design was tested and found to be effective. Modifications were 
introduced to allow further flexibility . Instead o f o ne press and one blow 
operation, the single press was alternated between two blow moulds, the 
press and two blow machine o r PTB Machine. 

Waiting for a suitable slot on the Chesterfield furnace did hamper 
further progress for a while, but once working, the machine started to 
produce good quality beer glasses at 6 pieces/min. These positive results 
led to a further injection of funds fo r development work and for the 
purchase of a dedicated fo rehearth and feeder for gob weights of 
between ZOOg and 650g. 

A servo operated feeder was acquired fo r the reasonable price of 
£ 130.000. Unfortunately. within two weeks of start up there had been 
three broken plungers and two burnt out elements. The supplier lent a 
£10,000 platinum feeder tube but the shears were incorrectly set up and 
cut the platinum. A refractory tube was subsequently used. Eight 
plungers. six spent elements and five main body e lements later, the 
feeder/fore hearth design had been fully developed. By March 1998 the 
PTB machine could finally be used . 

The PTB system is an affordable alternative to rotary machines. It is 
modular and multiple sections can be installed . Only one section needs 
to be shut down for maintenance or a mould change, enhancing 
production and preventing disruption. A stem stretching station can be 
added on a conveyor. Gob chutes can be dispensed with and a ball 
gatherer used for lead crystal forming . • 
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moulds could be more difficult and 
cos tly. 

Swabbing should not be carried 
out on cold moulds since the 
g raphite must be baked o n to the 
mo ulds to be effective. Modern 
dopes do not contain bitumen 
which was effective but noxious. A 
va riety of dopes are avaiJ able and 
can be matched to the article's 
forming temperature. They can 
contain a number of o ils to operate 
across a range of temperatures, but 
there may be di.fficulties for low 
temperature articles. British Glass 
has been working wi th the Health 
and Safe ty Executive o n alternatives 
to manual swabbing which the HSE 
considers to be a potentially 
hazardous operation. Studies 
included materials for permanent 
coa ting. 

A number of plants had tried 
automatic lubrica tion but most had 
abandoned the technique. It had 
prove d difficu lt {O get even coating 
o f the lubricant on the mould and 
high pressure jets could be 
dangerous. 

AGA sells an acetylene-cracking 
system which is used for tableware 
and TV tube manufacture. 
Alternative techniques were 
discussed but there were no reports 
of successful trials . It was no ted that 
the hardness of some materials may 
be lost at high temperatures . 

Swabbing was generally too 
frequent and a balance needed to 
be reached be tween losses for 
mo uld faules and losses through 
swabbing. Operator training and 
care were significant factors. 
Lubricants are generally not 
needed o r desirable o n polished 
surfaces such as plungers and 
blowheads. 

It was recommended that 
different dopes be used for b lank 
moulds and neck rings . The latter 
could be lubricated w ith nonnal 
dope d iluted wi th good mineral o il . 
if made of cast iro n . If made of 
aluminium bronze a light oil alone 
should be used , since the alloy can 
be arracked by sulphur with 
graphite. Aluminium bronzes 
containing zinc can form oxide 
clystals o n the surface leading to 
glass fau lts. Neck rings should 
therefore be polished between 
runs . • 


