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PREFACE

Butterworths published The British Pottery Industry
by P.W. Gay and R.L. Smyth in 1974, both authors
were lecturers in the Department of Economics,
University of Keele. It was a study in industrial
economics and it was concerned with all sectors of
the industry and, except for consideration of export
markets, its scope was restricted to the United
Kingdom. Now, ten years on, I am privileged to
introduce my second book on pottery. This time,
however, my co-author is from the industry and not
the University: Raymond Weightman, retired recently
from being a Director of Royal Worcester-Spode, be-
fore that he was a Director of Allied English Pott-
eries and Chairman and Managing Director of Ridgway
Potteries, one of its subsidiaries. This book is
primarily concerned with management, so Raymond's
contribution, based on the experiences of having
actually managed, is invaluable. The book is one of
Croom Helm's series on durable consumer goods, so
the production and marketing of tableware is descri-
bed and appraised as an international activity; in
addition to the United Kingdom, we are concerned
with the United States, Japan, Germany, France,
Italy and other countries too.

The origin of the book lies in Chapter 4, 'In-
ternational Trade' which is based on the statistics
contained in the Yearbook of International Trade
Statistics. In the chapter are presented detailed
statistics of trade in various types of tableware by
countries, all standardised. Unfortunately we were
not capable of sustaining the standardisation when
we considered output, employment, profits, product-
ivity, distribution, industrial organisation and
consumption. We have based our arguments on limited
series of data gleaned from trade associations and
private and public surveys and, in near desperation,
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Preface

a few gaps in the data were filled by means of 'in-

formed estimates'. We do not apologies for the in-
adequacies of the data; they were a challenge which
made the writing hard-going at times. However, they
help to explain why this is the first book on the
commercial and management aspects of tableware prod-
uction and consumption.

We present a fairly detailed account of the
production and consumption of ceramic tableware and
ornamental ware in the United Kingdom and a less de-
tailed one of plastics and glass. Our account oOf
the three industries in other European countries,
the Far East and the United States is less detailed.
To document the activities of pottery manufacturers,
retailers and consumers, country by country, would
be boring in the extreme, our aim is to inform and
entertain our readers, not to bore them. To the
same end footnotes are few, we believe that readers
will quickly discover where we came across a point
of view or a statistical series from the Biblio-
graphy. The book is intended for practitioners in
production and marketing who will skim through
Chapter 1 on production methods and raw materials.
General readers, and we hope there will be many,
will read Chapter 1 and marvel to learn how table-
ware is manufactured.
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Chapter 1

MANUFACTURING PROCESSES, FUELS AND RAW MATERIALS

Ceramics

In the beginning when men and women ate and drank,
they improvised rather grubby and smelly recepticles
with their hands. As time went by things improved,
sea shells, leaves, slate and pieces of wood were
used. We may not refer to primitive recepticles as
tableware; tables came later. Perhaps the first
bowl was manufactured by a bored brickmaker, then
again it may have appeared after a cooking pot coll-
apsed in the fire. Thousands of years ago, men
rolled damp clay strands or ropes to make containers
which were hardened in fires or in strong sunlight.
Pottery is an ancient craft. Superbly made vases
have been found in the tombs of Ancient Egypt and
Persia, Peru, China and Japan. We must not forget
the excellent pots produced in Europe during the
bronze age.

The earliest pottery was earthenware (literally
made from the earth) and in the nineteenth century
the following recipe was perfected to produce a dep-
endable body.

Ballclay 25 parts by weight.
China clay 25 parts by weight.
Flint 35 parts by weight.
Stone 15 parts by weight.

The stone is crushed and ground and the flints are
calcinated before being crushed and ground. The
stone determines the extent of vitrification (a per-
fectly vitrified pot would not absorb water). The
flints provide whiteness to the body and render it
easy to dry, it is also used to control the compat-
ibility of the body and the glaze (a glaze is a film
of glass and, unless proper compatibility is
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achieved, it will crack or even peel-off). Ball
clay provides strength and springiness so essential
for forming and holding shapes. Ball clay is more
plastic than china clay, the latter, however, adds
whiteness.

Earthenware bodieg are normally fired at a tem-
perature of about 1150°C. their porosity (the pro-
portion of air space in a material to air space plus
solid particles) is 10-15 per cent. Stoneware, in
contrast, is more dense, its porosity is lower and
it is first fired at a temperature between 1150°c.
and 1250°C. Stoneware bodies use various combina-
tions of clays and flints etc. A possible recipe
would be:

Stoneware clay 50 parts by weight
Ball clay 20 " " "
Flint 10 " " "
Feldspar 20 " " "

The third category of ceramic tableware is porcelain.
European continental porcelain consists of:

China clay 40 parts by weight
Ball clay 10 " " "
Feldspar 30 " " "
Flint 20 " " "

Feldspar melts to glass at 1300°C. and it acts upon
the clay to achieve fusion. Flint adds hardness.
The ball clay renders the body easier to throw and
mould, however, too much would decrease the white-
ness of the fired body. Some porcelain bodies may
be fired at only 1000°C. Subsequently vitrification
is achieved in a glost kiln, aftgr it has been
glazed, at a temperature of 1400 C. Porcelain sig-
nifies perfection: it is translucent, it can be
rung like a bell and its porosity is low.

Bone china is English porcelain. It was per-
fected by Josiah Spode (1754-1827). Spode's recipe
was:

Bone Ash 52 parts
Cornish stone 24 "
China clay 24 "

Bone ash acts as a substitute for the ball clay,
however, a little is added to achieve the desired
plasticity. When it is fired at 1250°C. it is at
the threshold of being molten.

Chart 1 shows the series of processes which
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constitute the manufacture of tableware. Three
firings are shown, however, it is possible to merely
dry the ware after making, decorate it, glaze it,
then fire it once only. Once-fired ware is not un-
common, it can be attractive, robust and hard-wear-
ing and be sold at particularly low prices.

Design. The chart does not include the design dep-
artment which includes modellers and mould-makers.
Design is vitally important in an industry which
sells both art and craft. Designs may be purchased
on the market from consultants and from the manufac-
turers of ceramic transfers. Large firms, however,
prefer to attract good designers by insisting that
their chief designer be a director of the company .

Slip House. Clays and other raw materials are puri-
fied, standardised and are mixed and blended in the
slip house. Firms could obtain their slips (suspen-
sions of clay particles in water) by tankers from
outside suppliers, but they usually prefer to oper-
ate slip houses because a perfect slip is essential
for all subsequent operations. All craftsmen prefer
to work with properly prepared materials and pottery
manufacturers conform to this requirement. The dry
materials are purchased from materials suppliers who
are specialists in mining, grinding, milling, etc.
Blunging is the term used when solids are dispersed
into liquids to form a slip and blungers are obtain-
ed from pottery equipment manufacturers. Magnets
are used to eliminate metal particles which would
discolour finished products. Then surplus water is
removed by filtration under pressure. What was once
a labour intensive process, has now been mechanised.
Before the body is used, all air must be removed,
and this is achieved by means of pugging machines.
They are large mincing machines which shred the
clay, eliminate the air and entrude a solid plastic
slug from their nozzles. Imperfect wares, provided
they have not been fired, can be re-pugged and re-
used.

Slip for casting operations is prepared by mix-
ing clay from the filter presses or the pugging
machines with water and deflocculants. The latter
enables a thick slip to flow as readily as a slip
which contains much more water. Cast articles are
produced by pouring slip into plaster of paris
moulds, they absorb water and cause a film of clay
to be built up on the inside of the moulds.

Research is being undertaken in Japan, Europe
and the United States to make tableware by means of
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dry dust instead of plastic clay. Slip is pumped
into a spray drier which produces dust from spray
droplets rapidly dried in hot air. Tiles are made
from dry dust but curved bodies are more difficult
to manufacture. Dry dust would simplify the prod-
uction process and reduce costs, it is expected

that commercial production will be undertaken before
the twenty first century is upon us.

Ideally, a central supplier could make four
slips in a central slip house; earthenware, stone-
ware, porcelain and bone china, and transport them
by tankers to the manufacturers. Reports that cen-
tralised slip houses are being operated in Taiwan
and South Korea add weight to the belief that the
two countries will succeed in substantially inc-
reasing their exports in the near future.

Making. The art of forming plastic clay into three
dimensional shapes is one of straining the clay in
such a manner during making that the structural
changes that take place do not cause the article to
go out of shape during firing. 1In other words, clay
must be worked-up properly to its final shape, if
the clay should be abused or ill-treated in the
forming process then it is liable to distort or
crack in the kiln. Large and awkwardly shaped
pieces such as coffee pots or sauce boats tend to be
made by shaping in plaster of paris moulds; however,
the bulk of the ware is now made either by jollying
or jiggering. Both processes achieve symmetry by
means of rotary motion on a wheel. Moulds and pro-
file tools are substituted on the machines for the
hands and fingers of the craftsman potter. Jollying
refers to the making of hollow ware, such as bowls,
and cups, and jiggering refers to flat ware such as
plates and saucers. 1In jollying, the mould gives
the ware its external shape. On a semi-automatic
flat making machine, a slug of pugged clay is pre-
formed to a flat pancake on a batting out machine.
The operative throws the pancakes accurately and
firmly onto the surface of the mould, with which it
is essential that firm contact be made to prevent
air being trapped between the clay and the mould.
After the plate has been jiggered, it is transferred
to a drier still on its mould. Machines are now
operating which feed themselves automatically with
slugs of clay and finally feed the formed ware into
a drier. The making processes are completed by dry-
ing and fettling. Drying is both a sophisticated
and a complicated process. Waste heat from the
kilns may be used for the process. A vast range of

8
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driers from specialised suppliers are now available
on the market for manufacturers to choose from. If
drying is not properly carried out, then water trap-
ped in the body could cause pieces to explode in the
kiln or in other ways damage the ware. After drying,
ware is fettled to remove surplus clay and smooth
rough edges and surfaces. Machines have been dev-
ised which speed-up fettling considerably. The for-
med, dried and fettled 'green' ware is now ready for
firing in a biscuit kiln.

Biscuit firing. Biscuit kilns are large pieces of
equipment which, to justify their high cost, must be
kept in operation at a high level of utilisation for
years on end. They are long brick tunnels through
which truck loads of ware slowly travel on rails,
the rails and wheels being in a comparatively cool,
sealed-off portion of the kiln. The temperature
gradually builds up towards the centre of the kiln
where the ware is kept for a few hours at its max-
imum temperature and then it cools off again at the
exit where the trucks are unloaded. Great care is
taken in loading the trucks to ensure that obstruc-
tions are not created within the kiln. Also, if
ware is not placed correctly it can become crooked
and care must be taken to avoid large dust partic-
les adhering to the ware. It is the capacity of the
biscuit kilns which, in large measure, governs the
short-run production plans of particular firms. Be-
cause of steady improvements of firing techniques,
burners and fuels, most firms have considerably
increased the capacity of their existing tunnel
kilns. It is not essential, however, to use only
large tunnel kilns for biscuit firing. Small tunnel
kilns may be used or, instead, intermittent kilns
may be installed. An intermittent kiln is one which
is not continuously fired. Firing of ware is thus
carried out on a batch basis, the kiln being loaded
with ware, heated to the required temperature, main-
tained there for the appropriate time, and then
allowed to cool. The traditional coal fired bottle-
kilns were of course intermittent, and were largely
replaced by continuously-fired tunnel kilns, fired
by gas, oil or electricity, in the period 1935-1960.
New types of intermittent kilns, relying mainly on
gas and electricity as fuels, have been developed in
an attempt to avoid some of the disadvantages (e.g.
high capital cost and relative inflexibility in use)
of tunnel kilns.

A highly efficient 'top hat' kiln has been dev-
eloped. Two refractory bases, A and B, are built on
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