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Introduction 

Welcome to the Coal Research Establishment. 

We hope that your visit will be very pleasant 
and that you will enjoy this opportunity to discover 
something of the research carried out here. 

This booklet is intended to guide you in your 
visit. It outlines the work we are doing and directs 
you to demonstrations, experimental plant and 
apparatus on view. 

CRE Staff, wearing distinctive badges, will be 
available to answer your queries and will be pleased 
to discuss their work. 

NOTES 

J. Grnso 
Director 

I. Visitors are free to wander at will around items on display, 
but they can make a convenient tour of the Establishment 
by visiting items in the order in which they are numbered. 
Bold Numbers adjacent to titles in the text re.fer to the 
locations numbered correspondingly in the site plan 
on the centre pages. 

2. Films will be shown at intervals in the Conference Room 
(location number 30 in the site plan). 

3. Light refreshment will be available. 
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The Coal Research Establishment 

CRE was established in 1948 shortly after the coal industry passed into 
public owners hip. It was then the only research establishment operated 
wholly by the National Coal Board and it catered for the full range of the 
Board's interests : coal mining and preparation , coke-making, tar processing 
and coal burning. In 1952, with increased effort on the Board's research, 
coal mining research was transferred to a new establi shment, and Stoke 
Orchard became- and has remained- devoted solely to research connected 
with the processing and utili sation of coal after mining. 

Broadly, the aim of the station is to ensure that the best use is made of 
the coal that is mined, and the purposes of the research a re to t urn coal 
into better fuels, to increase the value of the by-products of coal processing 
and to improve the competitive position of coal in the industrial field . 

Tire Library 



There follows a list of the more important fields of research (these are 
described more fully under the notes referring to features on display): 

Combustion of coal in a fluidised bed: a new method of burning coal for 
steam raising. 

Coke for iron and steel production: in particular we are studying ways 
of increasing the range of coals from which coke of the best quality 
can be manufactured. 

New materials derived from coal and the by-products of coal processing. 

Domestic appliances in which coal, hitherto regarded as smoky, can be 
burnt smokelessly. 

Utilisation of shale from collieries. 

Absorptive carbon for the recovery of solvent vapours, sugar and water 
refining, and so forth. 

The Board manufactures a few premium solid smokeless fuels for house
hold use, and in addition to the work outlined above CRE carries out work 
to increase our understanding of the processes involved and to help maintain 
production standards. 

All this work is supported by researches into the basic chemistry and 
physics underlying the processes under investigation. 

Very important adjuncts to the research work are provided by engineering 
workshops, photographic and glass-working laboratories and the library. 

The total complement of the Establishment is about 360 of whom about 
one third are graduate scientists or engineers and another third are scientific 
assistants. 
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1 Chemistry 

In addition to carrying out chemical analyses, microscopy and photography 
in support of the work of the Coal Research Establishment, the Chemistry 
Section investigates the chemical principles underlying processes under 
development or in commercial use, an understanding of which is an 
important aid in maintaining efficient operation of the processes. 

On display are techniques for the ultimate analysis of coal, the analysis 
of the mineral matter and metals, the examination of coal by microscopy, 
fuel analysis and chromatographic analysis of coal tar fractions, plastic 
materials and gases. 

Research into the fundamentals of briquetting is also shown. 

Analytical Laboratory 





I 

2 Appliance and Fuel Testing 

Fuels and appliances are assessed for suitabiLity for domestic use . 

Fuels are examined for heat output and smokiness by techniques which 
are demonstrated. 

New appliances are checked for construction, efficiency, space- and water
heating and general amenity. Advanced methods of test and data handling 
used are displayed . 

3 Glass Working Laboratory 

Glass equipment for research which cannot be purchased from suppliers is 
made on site. Demonstrations of glass working will be made during the 
open days. 

4, 13, 15 Briquetting 

Some premium solid smokeless fuels are produced in the form of briquettes. 
Briquetting is still very much an empirical art, and we are carrying out 
research into the basic principles of the process. Some of the equipment 
for this is on display : 

4 Roll Press Simulator: Roll presses make briquettes by compacting 
granular material between two rollers containing matching pairs of cups, 
each shaped in the form of half a briquette. The compaction that occurs 
in different parts of a briquette is studied in a "roll press simulator" . 

13 Cam Plastometer: The faster a press can make briquettes the more 
economic the process. This apparatus is used for studying the problems 
of briquetting at high speed. 

15 Friction: Jn one type of press the force that must be applied in making 
strong briquettes is affected by the friction between the material being 
briquetted and the press walls. This friction is measured under various 
conditions in the machine on view. 

(In touring the Establishment visitors should bear in mind that although 
Items 4, 12 and 14 are separated in location , they are very closely associated 
in the research programme.) 

Domestic H eating Laboratory 
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5,6 Computers 

In a research establishment many tedious and time-consuming calculations 
have to be made., These can be performed more quickly and more accurately 
by a computer than by a person. 

Operation of digital and analogue computers is illustrated. 

5 Digital Computers 
The National Coal Board bas a large computer at Cannock to which 

the Coal Research Establishment has access from a typewriter via a telephone 
line (conversational programme system). This will be demonstrated: 
visitors can take part by playing noughts and crosses with the machine and 
trying their luck with a "computerised" fruit machine. 

6 Analogue Computer 
Application of a different type of computer, an analogue computer, to 

the control of a power station will be demonstrated. 

7 Mechanical Testing 

An Instron machine will be demonstrated. It is used for assessing the 
mechanical properties (strength, fatigue resistance, etc.) of new materials 
under development at CRE. 

8 1 9 Coal Derivatives and Chemicals 

Coal by-products are invaluable for many purposes and in numerous 
industries-chemicals, plastics, paints, coating materials, fertilisers and 
many others. Much effort is devoted to finding new and profitable uses for 
the by-products from coal, and in the long term to developing non-fuel 
uses for coal itself. There is a display of some of the Board's proprietary 
products already in production and of products under development 8. 
Equipment used in this work is on display 9. Visitors may operate 
apparatus for measuring the strength of plastic materials. 

1 Q Quality Control 

CRE are devising rapid routine tests for the better control of manufacture 
and quality of briquetted fuels. Instruments which are under development 
for measuring the strength and smokiness of briquettes are on display. 
Some of these can be operated by visitors. 

It should be noted that, although the instruments are being developed 
for use in the manufacture of premium solid fuels, some of them may have 
applications in other industries. 
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11 Instrumentation and Automatic Control 

Instrumentation and automatic control are of increasing importance in 
research and development (and, indeed, in most industrial processes). 
Often research calls for an instrument which is not available commercially 
and has to be specially designed and constructed. Examples of the design 
and manufacture of measuring and control apparatus can be seen in the 
instrumentation laboratories, and such equipment as strain gauges, signal 
converters, timing units, radiation detectors and so forth, will be demon
strated. It will be possible for visitors to operate some of the equipment. 

12 Active Carbon 

Because of its power to absorb gases and vapours, "active" carbon is used 
for such purposes as combating air pollution, for the recovery of solvents in 
industrial processes, in sugar refining and so forth. Active carbon can be 
made from anthracite. The equipment for doing this is represented and 
some properties of active carbon will be demonstrated. 

14 Char Briquetting 

The carbonisation of high volatile coal in a fluidised bed and briquetting of 
the resulting char (or semi-coke) are demonstrated. 

16 Utilisation of Shale from Collieries 

Burnt spoil (red shale) from collieries has been used for some time as a 
common fill in roadways and other civil engineering work. New uses for 
both burnt spoil and unburnt spoil (black shale) are being investigated, in 
particular for roadways and concrete aggregates. A display illustrates 
this work. 

17, 18, 19 Engineering Workshops 

For the engineering work required for experimental plant and apparatus 
there is a workshop with facilities for machining, welding, sheet metal work, 
fabrication and assembly, and a high-precision instrument shop, together 
with electricians' and carpenters' shops. The main workshop 17, the 
instrument shop 18 and the carpenters' shop 19 will be open to visitors. 

Engineering design is carried out in a comparatively large drawing office. 



2 Q Surgery and Recovery Room 

Visitors are welcome to look around. 

21 Photography 

Photography is useful for records and reports. But the most important 
function of the photographic group is to advise how photography can best 
be used to aid the research of the Establishment. There will be a display 
in the main photographic studio. 

22, 23, 24, 25, 26 Metallurgical Coke 

There is a rising demand for metallurgical coke on account of the increasing 
consumption of iron and steel. The current production of metallurgical coke 
in the United Kingdom is about 28.5 million tons per annum. At present 
coke of the best quality for iron and steel making can be made from only a 
limited range of coals. But these are becoming scarce, and we a,re investi
gating ways of making the best metallurgical coke from coals hitherto 
regarded as unsuitable for this purpose. 

The work includes studies of the problems encountered at commercial 
coke ovens, of the physical changes occurring in coal when it is converted 
into coke, and an examination of the coke made in experimental ovens, from 
a variety of blends of coals with other materials. The laboratories 22, 23 
and ovens are on view 24, 25, 26. 

27, 28 Fluidised Bed Combustion of Coal 

At present electricity generation provides the largest market for coal. 
Because of increasing competition from other fuels, particularly nuclear, 
ways of reducing the cost of electricity produced from coal are being sought. 
Modern power stations using coal for steam raising employ pulverised fuel 
furnaces. These are, on a thermal basis, very efficient, but improved systems 
are conceivable. One such is fluidised bed combustion, in which coal is 
burnt in a bed of ash fluidised by a stream of air, and steam is generated in 
tubes immersed in the bed. The technique offers potential advantages 
over conventional systems of steam raising. These include : 

(a) a cheaper boiler, particularly because fewer steam tubes would be 
needed; 

(b) the ability to burn coal of high ash content and coal of variable ash 
content; 

Rig for investigating the fluidised 
bed combustion of coal 





(c) lower maintenance costs; 

(d) the possibility of preventing the escape of sulphur dioxide from burning 
coal to the atmosphere by adding suitable materials to the bed. 

CRE are investigating fluidised bed combustion in equipment ranging from 
.i vessel a few inches in diameter to a combustor 3 ft. square in cross-section, 
and are studying ways of utilising ash from the process. 

On display are: 

The 3 ft . combustor, used to provide information for the design of a 
full scale boiler 27. 

An experimental combustor, 1 ft. square in section, which is used for 
producing data on the life to be expected of boiler tubes immersed in 
coal burning in a fluidised bed. This combustor will be in use on the 
open days, and visitors should note that it is operating entirely under 
automatic control 28. 

29 Library 

The Library contains about 8,000 books and bound periodicals, about 
10,000 reports and reprints and similar documents and takes about 250 
current periodicals. It also provides an information service. 

RESEARCH 

FITTERS 

APPRENTICES 

Vacancies 
There are opportunities for young people interested in 
becoming chemists, physicists, chemical engineers and fuel 
technologists. 
Encouragement is given to undertake part-time education 
for obtaining further qualifications which offer promotion. 

Skilled men are required to work on the manufacture and 
assembly of the installation and maintenance of engineering 
plant associated with a scientific research programme. 

An indentured four year apprenticeship is available for 
practical minded boys, aged 15-16 year~, wishing to become 
skilled fitter/machinists. Individual attention is given to all 
aspects of training, and facilities are provided for further 
education at technical college. 

PLEASE WRITE TO-ADMINISTRATIVE OFFICER 
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