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FIRST INTERNATIONAL CONGRESS ON THE CONSERVATION OF INDUSTRIAL MONUMENTS
Ironbridge 29 May to 5 June 1973
This Congress, the first concerned specifically with the conservation of Industrial Monuments, was attended by over 60 dele
gates from eight countries and included representatives of Government recording and conservation agencies, national and
provincial museums, universities and conservation societies, together with engineers architects, planners and journalists. The
Congress was sponsored by the Ironbridge Gorge Museum Trust which was formed in 1968 to preserve for posterity the many
industrial monuments in the Severn Gorge in Shropshire, an area uniquely associated with the early days of industrialisation
in Britain. The four Congress Chairman were Dr. R. A. Buchanan, Director of the Centre for the Study of the History of
Technology, University of Bath, Mr. Neil Cossons, Director of the Ironbridge Gorge Museum Trust, Mr. Barrie Trinder, Adult
Education Organizer, Salop County Council; Mr. Robert Vogel, Curator of the Division of Mechanical and Civil Engineering,
National Museum of History and Technology, Smithsonian Institution, Washington, D.C.
Papers were presented in a series of working sessions, each session concluding with a short informal discussion. In addition
there were visits to a range of industrial archaeological sites including Thomas Telford’s works on the Holyhead Road and
the ramins of the Britannia tubular bridge and the bridges at Conway. Two visits to the Ironbridge area provided opportunities
to see the Open Air Museum project and examine conservation work on the bridge itself whilst other included an excursion to
the Ditherington flax mill in Shrewsbury - the first iron-framed building in the world, Cheddleton flint mill near Leek in
Staffordshire, Bristol, and a range o f important sites in and around Cromford in Derbyshire. In Derbyshire delegates were
entertained by the County Council and had the opportunity of seeing the Arkwright mills, North Mill, Belper and Middleton
Top winding engine, whilst in Bristol they ended their extensive tour of the city docks with a detailed examination of the
restoration of the S S . Great Britain.
Three main areas were covered by the papers presented to the Congress: recording systems and techniques with reviews of
national and regional approaches, conservation policies and legislative provisions, again with examples from a number of
countries, and case studies covering individual conservation or museum projects and specific types of industrial equipment.
On recording systems, the papers and concluding discussions produced general agreement that there was a need for compre
hensive national surveys, carried out on an area or an industry-by-industry basis as a means of determining conservation
priorities.
No such unity of attitude resulted from the discussion of papers on conservation policies and legislation and the reviews of
work carried out in various countries. Indeed, so varied were the themes of papers in these sessions that it was sometimes
difficult at first to find areas of common concern and understanding. The national situation in a variety of countries was out
lined by delegates and the merits of on-site as opposed to ‘re-site’ preservation of industrial monuments was also discussed.
It was from these papers that most of the discussion in the working sessions and the concluding forum were generated and
despite the wide variety of national attitudes, legislative provisions and methods of finance, it was clear that there were speci
fic problems both of policy and technique which applied to industrial monuments wherever they were. How could
‘archaeological’ criteria for determining preservation priorities be reconciled with the pragmatic problems posed by size, by
high urban site values and by visitor requirements ? Accepting that adaptive re-use schemes provide the only way of retaining
certain types of industrial structure, how could the industrial archaeologist ensure that sufficient recognition was given to
the historical/technological or architectural attributes of a site ? Pursuing these points further, the whole question of what
during the congress came to be called the ‘archaeological integrity’ of a site and how that integrity could be maintained in
various site-use situations formed the basis for prolonged discussion. Criticism was voiced o f authorities who were developing
industrial sites for their tourist possibilities without first obtaining qualified advice on what was o f archaeological significance.
Others expressed anxiety that open air museums were a major conservation hazard, that the built environment had to be
protected from the museum whose acquisitive instincts tended to obscure its primary conservation responsibilities, and that
the existence of such museums in turn enabled local and even national authorities to evade their responsibilities for preserving
structures in situ. It was resolved that a set of guidlines, if not some outline code of practice, should be drawn up to provide a
systematic framework within which the particular problems of a site and its conservation could be analysed. The need for a
similar system of approach to adaptive re-use schemes was also suggested. A sub-theme of the congress was concerned with the
social and socio-political implications of industrial archaeological conservation, and delegates from Sweden and West Germany
presented the results of research on sites and areas in which they saw the primary function o f conservation as being a means
of retaining the identity of an existing community threatened by massive demolition and re-housing proposals.
Perhaps the most striking and obvious result of the Congress was the realisation on the part o f all who attended that industrial
landscapes, sites and structures represented a vital and important area of archaeological and historical investigation and that
the surviving remains of industrial activity were a fundamental component of the heritage of people throughout the world.
Neil Cossons
Congress Secretary.
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The Historic American Engineering Record
- programme and projects
Douglas L. Griffin

Preservation by documentation has long been active in the United States, having begun in the early 1930s during the days of
the great depression as a government effort to provide employment to unemployed architects. The program, named the
Historic American Buildings Survey (HABS), and active during most of the intervening years since 1933, has been systematically
recording the architectural heritage of the nation. Through the years the HABS included many engineering works in its
recording program, most notably the New England textile mills recorded over a two-year period in 1967 and 1968. This
project was instrumental in interesting the National Park Service and the American Society of Civil Engineers in a program
patterned after the HABS to record the Nation’s engineering and industrial heritage. The American Society of Civil Engineers
(ASCE), through its Committee on the History and Heritage of American Civil Engineering, formed in 1964, had been and
still is conducting a program for designating landmarks of civil engineering, and publishing a series of books devoted to civil
engineering history.
So, in 1969, the Historic American Engineering Record (HAER) was born with the signing o f a tripartite agreement between
the National Park Service, the American Society of Civil Engineers, and the Library of Congress. The ASCE provides
professional counsel through its national membership, financial assistance through its local sections, and aids the program in
many ways. The Library preserves the records, makes them available for study, and supplies reproductions through its
Photoduplication Service.
The HAER also receives advice through its Advisory Committee, consisting of eight members, three of whom are ASCE
members appointed by the President of the ASCE, two of whom are non-civil engineers, usually historians, appointed by the
Secretary of the Interior, and three ex-officio representing the three organizations of the tripartite agreement.
The HAER is one o f four operating programs within the National Park Service concerned with the preservation of historic sites.
It and its companion program, the HABS, conduct a program of preservation by documentation. I would like to briefly
describe the remaining two programs for you.
The National Register of Historic Places is a program to compile and maintain an inventory of cultural sites significant in the
history of the nation, a state, or a local area, which are deemed worthy of being preserved. Nominations to the Register are
submitted by Historic Preservation Officers appointed by the Governor of each state. Structures recorded by both the HAER
and the HABS archives are included in the Register. The National Register also operates a grant program, providing restoration
and acquisition grants on a matching basis to states for properties listed on the Register. The states in turn pass the grant
money on to local governments, private organizations, and even private individuals for preservation projects approved by the
Register.
National Register listed sites also receive some measure of protection in that a review by high government officials is
compulsory if federal monies are being used to finance the project threatening the particular site.
When a historic property is considered to be of national importance, it may be designated a National Historic Landmark, the
fourth Park Service program. Through the National Survey of Historic Sites and Buildings, prospective sites are identified and
studied. The field of American history has been divided into periods or themes ranging from early man to the 20th century.
Sites associated with the themes are surveyed and evaluated, and the findings are presented in a formal study for each theme.
Study reports are reviewed by a consulting committee composed of authorities in several fields of knowledge and then to the
Advisory Board on National Parks, Historic Sites, Buildings, and Monuments. The Board submits its recommendation to the
Secretary of the Interior who has final responsibility for declaring sites eligible for designation as National Historic Landmarks.
The theme dealing primarily with engineering and industrial history is entitled America at Work and has been divided into
the following sub-themes: Agriculture; Commerce and Industry; Science and Invention; Transportation and Communications;
Architecture; and Engineering.
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Two basic types of projects are conducted by the Historic American Engineering Record—inventories and comprehensive
surveys.
One major task faced by the HAER has been to determine what of significance remains in the country worthy of recording.
Since the study of engineering history, the history of technology, and industrial archaeology is relatively new in America, few
people are knowledgeable regarding historic engineering and industrial works. Therefore, a systematic inventory program has
been initiated to inventory each of the 50 states.
The inventories are conducted, normally by universities under contract to the National Park Service, utilizing faculty and
students from engineering departments. A systematic search of a state for extant structures is performed, both physically and
via an extensive literature search. When a work o f significance is located, it is photographed and a HAER Inventory Card
(Figure 1) is completed for it. The inventoried sites then form the basis from which future in-depth recording surveys are
planned and conducted. As the state-wide inventories proceed, it is expected that a more concentrated search, over a smaller
area, will be initiated. A possible geographic subdivision is the county or group o f counties, particularly for large metropolitan
areas or highly industrialized sections of the country.
The actual-indepth recording of historic engineering and industrial works operates primarily through two types of
comprehensive surveys: the regional survey, determined by geographic factors, and the industrial survey, determined on the
basis o f a particular subject o f interest. A regional approach focuses on a variety of types of engineering and industrial works
found in a particular geographic area—whether a state, a county, a metropolitan area or an area within a city. The only binding
parameters of the survey are the geographic boundaries decided upon with of course the understanding that the recorded
works meet the criteria to be discussed later. The first official HAER recording survey represents an excellent example of this
type of project, inasmuch as the area concerned was located about the confluence of the Mohawk and Hudson Rivers in the
State of New York. Here are located a unique group of 19th century structures, representing early transportation and
industrial ventures by some of the illustrious pioneers of the engineering profession in America. Our state surveys of Utah,
Indiana, and West Virginia also fall within this type of recording survey.
An industrial survey records the physical aspects of a particular production or service industry. It may focus on a single
industry consisting of many individual firms widely dispersed throughout an area, with recording emphasis on the diversity
of engineering solutions to problems common to the industry. The New England Textile Mill Survey, conducted by the
HABS, the precursor to the formation of the HAER, is an example of this type of industrial survey. This project documented
a group of textile mills throughout New England that typified collectively the development of the plant of America’s first
factory-based industry.
Alternatively, the industrial survey may focus on a single firm or system with recording emphasis on the varied types of
engineering structures associated with the firm or system. For example, in 1970, a HAER team surveyed one of the Nation’s
earliest railroads—the Baltimore and Ohio Railroad, whose original main line ran between Baltimore and Cumberland,
Maryland. Recorded during the survey are examples of railroad stations, station, hotels, bridges, viaducts, roundhouses and
shop buildings. Again, in 1972—HAER recorded the original main line of the Erie Railway, with its associated structures.
Finally, in addition to large-scale surveys, the HAER conducts projects on individual selected structures and systems of
particular merit. Priority is given to engineering monuments threatened by demolition, so that the structure in question will
at least be preserved by documentation. Also, such documentation by the National Park Service, can, in some cases,
significantly aid in their physical preservation. In 1971 we thoroughly documented the Cooper-Union Foundation Building in
New York City, built in 1850 and a pioneer in the use of rolled beams, with a unique ventilating system and the first to
provide for an elevator, although the elevator itself was not installed until years later.
In planning recording projects throughout the United States, the HAER attempts to include the achievements of all branches
of the engineering profession—civil, mechanical, architectural, electrical, etc.
A functional distinction is recognized when applying criteria for inclusion in the record, whether considering a major
engineering installation planned as a solution to a specific technical problem or a group of subordinate technical problems
and solutions which when considered collectively comprise a major engineering or industrial system, such as a railroad. The
criteria of technical ingeniousness as well as honest and often dramatic expression of form and function are considered.
Likewise, a relatively routine engineering solution can be highly important because of its effect on the urbanization or
transformation of a region’s physical, social or economic configuration.

7

When selecting specific projects, to be conducted during a year, the more general criteria considered by the HAER are
(1) the availability of financial support from cooperating groups; (2) the danger of demolition or alteration of a group of
structures; and (3) the area in which the project is located is such as to insure the eventual representation of all areas of the
country in the Record.
Specifically, to qualify as being of recordable merit, the HAER requires a structure or object to be or have been one or more
of the following:
1.

Associated with significant events or personages in the cultural, political, economic, military, or social history of an area.

2.

Instrumental, either individually or as part of a system, in achieving the settlement and economic stability of an area.

.3.

Built using unique methodologies or materials.

4.

Significant in the history of a particular branch of engineering.

5.

Designed or built by famous engineers, architects, or master builders.

6.

Typical o f an early engineering structure commonly used throughout an area for a specific purpose.

7.

Sole remaining example of a type.

Funding for the Historic American Engineering Record is provided by two sources-a yearly appropriation from the Congress
through the National Park Service budget, augmented by contributions from organizations co-sponsoring HAER projects.
In fiscal year 1973, approximately 30% of our total operating budget came from contributions. Cooperating groups included
state and local governments, educational institutions, professional associations, foundations, state and local historical societies,
and other federal agencies.
HAER recording projects are normally conducted during the summer months by teams of university faculty and students
selected for their interest and expertise in recording historic engineering and industrial works. An average field team consists
of a supervisor, usually an engineer or architecture faculty member; a historian o f technology who is either a university faculty
member or a graduate student; two graduate architects;two student architects; and engineering students when they are
deemed desirable for field projects. A field team is augmented by a photographer, either our staff photographer, Mr. Jack
Boucher, who we share with the HABS, or a contracted photographer. A team o f the above size and composition will cost
approximately S20,000 this year for 13 weeks of recording work. Of this amount, the HAER normally requires that at least
50% or SI 0,000 be contributed by co-sponsoring organizations. This contribution may be in the form o f money or services
such as field office space, personnel, both professional and clerical, photography, etc. Although the Congress does not
expressly require that HAER projects be funded on a matching basis, it does look upon contributions as evidence that the
program is of interest and is acceptable to the American public. Therefore, we generally require that all projects be funded
on a cooperative basis. At times, when outside funds are not available and the project is important, the HAER will finance
the entire project. However, it is normally possible to generate some sort of cooperation, if only of office space and clerical
assistance.
Statewide inventories have been successfully contracted to universities, also on a shared-fund basis. Inventories for average
sized states cost approximately S7,000 today, half of which is donated-m any times by the cooperating university itself. The
inventory team normally consists of an engineering faculty member and as many of his students as are interested and
needed to accomplish the inventory. Many of the students who become involved in an inventory do so as part of their
scholastic requirements for a particular course taught by the school, usually one in the history of a particular branch of
engineering, or the history of technology. Students are also hired during the summer months by the university to work on
the inventory.
The record itself consists of three types of documentation: photographs, measured architectural and engineering drawings;
and written data. All records of a particular structure or object consist of at least photographs and written data. In the case
of the more important works where there is sufficient time and money as well as the desire to show such aspects as sections,
construction details, layouts, process of flows, etc., not formally feasible to portray with photography, measured drawings
are made.
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HAER measured drawings depict buildings, machinery, process flows, etc., in a pictorial manner, showing few dimensions,
but very carefully drawn to scale. The pictorial quality of the drawings make them ideal for illustrations of publications and
lectures, (figures 2, 3, 4).
Measured drawings are created in a reverse process to construction drawings in that an existing structure is measured and
then drawn. The HAER utilizes primarily four methods to measure works prior to the drafting. Precise hand measurements
are taken by a measuring team whose members sketch or draw the structure in a field notebook, and then measure it, recording
each measurement on the sketch. Very accurate dimensions are obtained by use of steel tapes, rules, line levels or surveyor’s
levels; etc.
Measurements may also be obtained from photographs taken by the team members in direct elevation, incorporating a
scaled measuring stick. The photos are usually snapshot-like and depict specific areas of a structure, rather than an entire
facade. The dimensions are taken by hand from the photographic print by reference to the scaled stick.
The use of photogrammetry for measuring has seen limited use by the HAER, and is particularly valuable for structures
which are very complex in form and detail, difficult of access or dangerous to measure by hand. The primary disadvantage
of photogrammetry is one of cost. Highly trained personnel and expensive equipment are generally required for acceptable
results. Normally pairs of photographs are taken from measured station points (called stereopairs), and then interpreted by
a computer with the resulting measured drawings plotted under computer control by a plotting machine.
Finally, measurements can be obtained from existing drawings o f a structure-either original old drawings or newer revised
drawings. Care must be taken to ascertain that measurements are accurate. Often, the old drawings can be utilized for the
record without change—by photographic copying, either full size or reduced. If a drawing is in poor condition, it is often
possible to trace the original. In general, the HAER does not approve of tracing existing drawings unless they are in extremely
poor condition, preferring to copy photographically and utilize the draftsmen’s time on structures for which no drawings exist.
The drawings themselves are made with acetate ink on 24 in. x 36 in. (600mm x 900mm) mylar sheets. HAER drafting
standards are of the highest order, and a vigorous screening process is conducted before hiring personnel to produce the
drawings.
Documentation by photography is a very important part of any HAER record, and consists basically of two types—new
photographs taken at the time o f the recording of the work (figure 5), and graphic material copied photographically,
particularly old views of structures in the form of photographs, engravings, etc., and old drawings (figure 6).
Photographs for the Record are black and white, normally 5 in. x 7 in., (125mm x 175mm) and processed for archival
permanence. Only experienced professional photographers are used since the photographs must be of the highest quality
for archival record, exhibition and publication use (figure 5, 6).
HAER photographs, though representing the engineering or industrial work as fully and literally as possible, nevertheless often
are appealing on a higher level as works of art. Whenever possible, items unrelated to the character of the structure are
omitted. Legitimate elements o f landscape and setting are captured and patterns of light and shadow are emphasized.
Photographs also try to explain—whether to illustrate construction details and techniques, manufacturing processes, or
whatever.
The use of motion pictures in the recording process will be used for the first time this year as we record a glass blowing
operation in our State of West Virginia Survey.
In addition to the measured drawings and the extensive photography associated with a recorded work, written documentation
is prepared consisting of historical and technical analyses. This written record appears in a standardized format which includes
a historical narrative, giving the historical and technical highlights of the engineering or industrial work, a bibliography, a
technical data sheet, reduced copies of the measured drawings prepared by the summer field team, and a report of any
engineering analyses performed, together with stress diagrams, construction details, etc., accompanying the analyses.
The historical and technical documentation is prepared by professional historians attached to the field teams. Virtually all
research is accomplished during the time the survey teams are in the field, and a preliminary report, bibliography and
technical data sheet for each site considered during the survey is prepared for submission to the HAER headquarters at the
termination of the summer’s work. There, it is edited and expanded, if necessary, typed on archival paper in the format in
which it is deposited in the Library of Congress, and included with the measured drawings and photographs in the archives
at the Library.
Information considered in the written historical documentation includes data on ownership, occupancy and use, both original
and current; dates of erection, alterations and additions with persons involved and reasons for changes; historical events and
persons associated with the site; and a description of the construction and design process together with its significance and
relative place in the history of an industry or technology. In the case of machinery or other objects, the designer or inventor
is, of course, important, as is the process by which the object was conceived and manufactured.
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Often, other technical information is included such as a detailed flow analyses of a manufacturing process, operating statistics,
and wh^n possible, engineering analyses of the design and function.
The written documentation prepared by the HAER is intended to be read by engineers, historians, preservationists, and the
interested layman. Therefore, an attem pt is made to make the written material to retain the interest of technically oriented
professionals, but not so much to bore those readers who have no background in engineering or the pure sciences.
Although the HAER archives at the Library of Congress are available to all, and all materials may be reproduced, it is
nevertheless necessary to go to the Library to actually see the materials and be able to decide what one would like to have
reproduced.
Since the program is national in scope, financed in part by the taxpayer, it seems desirable to make the records more accessible
to the general public. This is done through publications. Publications also educate the public regarding engineering and
industrial history as well as publicizing the HAER program. This, in turn, generates more enthusiasm toward the program
and results in increased cooperation.
Two series of publications are planned by the HAER. One series will be designed and published by the National Park Service
through its Office of Professional Publications. This series will present the results of our state-wide surveys, and will include
all types of engineering and industrial works encountered in the particular state. As currently envisioned, it will have a text
written especially for the publication and will be profusely illustrated with all measured drawings and photographs produced
for each site. Thus, each volume will present a capsule history of the engineering and industrial achievement in the state as
well as serve as an industrial archaeological guide to the state. We hope to receive partial financial backing from co-sponsors
of state surveys, and expect the first volume in this series to be published next year for either the states of Utah, Indiana, or
West Virginia.
The other publication series, to be published by a variety of sources, including the National Park Service, as well as interested
cooperators, will deal with areawide projects or projects based on a particular subject of interest. It will, o f course, constitute
the majority of HAER publications. Many of these volumes will contain a group of records exactly as they are found in the
library o f Congress, with no text written especially for the volume except a foreword or introduction. Two forthcoming
publications are illustrative of this series—“ The Report on the Mohawk-Hudson Survey” , published by the Smithsonian
Institution; and “ Southwest Water Resources-A Guide to Historic Sites” , published by the American Society of Civil Engineers.
In addition to publications, the program is also promoted by exhibitions which we prepare when requested. In the past,
exhibitions have been produced for meetings of the American Society of Civil Engineers, usually designed around a civil
engineering theme, and for the Society for Industrial Archaeology, as well as exhibits on particular projects for use by state
and local historical societies and foundations co-sponsoring HAER projects. During the next year, a permanent travelling
exhibit is planned for use by the National Park Service as well as other requesting groups. The exhibit will be professionally
designed and constructed around a unifying theme not yet selected.
In the past three years, 1970, 1971 and 1972, the HAER conducted nine major recording surveys and documented a total of
210 structures. In this period, it also was in the process or had completed inventories of fourteen states and had gathered
information on approximately one thousand sites of significance to be considered for future in-depth documentation.
This year, 1973, the program will operate recording projects in the states of West Virginia, Indiana, New Jersey, South
Carolina and Nevada. It will conduct a national inventory of stationary steam engines, and will begin inventories in the
states of California, Oklahoma, Ohio and possibly Illinois, as well as continue an on-going inventory of the New England area.
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Swedish Industry and its Monuments
Dr. Marie Nisser.

The official policy for the preservation of monuments has been almost the same all over Europe. The boards for the
preservation of the National Monuments were presented with legislative facilities but insufficient money to preserve the
unique monuments—cathedrals, castles, medieval town walls etc. etc. The preservation ambition was concentrated almost
entirely on such unique monuments. Yet, in the 1960s attention was drawn to the recording and preservation of whole
areas of significant buildings of historical or architectural interest. In this respect, Sweden was no exception from the rule.
The role of the official bodies concerning the preservation of Industrial Monuments during the first part of the 20th Century
has therefore been extremely small. Thus Sweden could have been in the situation that, with the growing interest for Industrial
Archaeology in the end of the 1960s, there would have been very few old industrial monuments to take care of. But this is
not the case. There are, as you know, also other bodies sharing interest in the preservation of monuments—single persons or
local bodies, private societies or shareholders of companies. Looking upon the investigation and maintenance of industrial
monuments Sweden can possibly claim to be in a rather forward position. Our country has quite a number of well preserved
industrial monuments. What may be the reason for this?
For a long time a considerable number of Swedish industrial companies have paid great attention to the preservation of
industrial monuments, and I will try to analyze why they have done so. I will mainly choose my examples from the iron
and steel industry and from the paper and pulp industry, which I happen to know fairly well, and I will be speaking of both
preservation and recording from three different points of view:
A
B
C

Preserving documents
Preserving monuments
Recording industrial areas

THE PRESERVATION OF DOCUMENTS
To start with, let us choose an example from the Swedish Iron Industry. The iron industry in Sweden started to develop
ironmaking on modern terms during the middle ages. A few documents dated earlier than 1500 concerned with the ironmaking
can be found. From 1500 onwards documents from the ironmaking are more frequent.
Around the year of 1600 Sweden started to develop a well organized state with different bodies controlling the various
activities of the State. The Swedish bureaucracy was born at that time. Among other bodies a collegium of the Iron Industry
was erected in the 1630s. Of special interest in this context is also the organization of the National Swedish Land Survey
Board.
The official bodies were effectively controlling private undertaking. Those bodies also developed an efficient technique for
recording the documents which they were dealing with. Thus the National Swedish Land Survey Board has in its archives a
wonderful set of maps from the beginning of the 17th century onwards. Those maps are of course of great value to the
industrial historian.
May be, that the habit of collecting documents which was developed with a skilful technique by the State in the 17th century
also inspired the industrialists to do the same. Anyhow they were compelled to keep a good record of their works. Ambitious
clerks filled volume after volume with beautifully written accounts of production, activities, workers payments etc etc.
Those volumes were also safely kept in a special archive throughout the centuries. Today they are being regarded with pride
by most of the owners. They are taken care of by archive people and they are looked upon as a vital part of the industrial
heritage of the firm.
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And therefore, if one wishes to study e.g. an ironfoundry and its production during the 17th century onwards, it is possible
to do so. The accounts and the records of the firm give the information of the production, of new buildings, of new
equipment, of the workers and how much they were paid, how the working conditions were at a special time, etc.
I have chosen to mention the documents first o f all. They form a vital part in tracing dates about some monument on the
spot of being preserved. And of course they are essential for acquiring full knowledge of the industrial past of our country.
In this context, I would also like to mention that a great many of the more important firms in Sweden have had their
biographies written. A lot of money has been spent on such publications. Many very skilful and well rewarded historians and
economic historians have contributed to give a better knowledge of the Swedish industrial history by writing the biographies
of the firms. Much trouble has been taken in illustrating these publications. Altogether I think we have some hundred
published company biographies.
THE PRESERVATION OF MONUMENTS
Let us start with the question whether there are any monuments worth preserving—which are they and why are they worth
maintaining.
The Swedish iron industry was for a long time the most important branch of the industry as a whole. The iron industry in
Sweden also created a technical and social organization of great interest.
Ironmaking in Sweden was entirely based upon the charcoal process until the middle of the 19th century and many blast
furnaces and forges continued to work on charcoal until the middle of the 20th century. This is one very special feature of
Swedish ironmaking. Technical development within this process aimed at perfection but not to exclude charcoal in the
process of making iron. Sweden was well equipped with woodland and there was really no need to exchange the charcoal.
So this means that Sweden, longer than almost any other country in Europe, has continued the very old method of making
iron. As is well known, Swedish iron was dominating the European market during the 17th and 18th centuries. When the
bessemer, the thomas and the martin processes were introduced the Swedish iron industry had to face a severe crisis. Hundreds
of the smaller furnaces and forges had to close in the second part o f the 19th century. Iron and steel making was concentrated
into larger units modernized or exclusively built for the newly introduced steel processes. Sweden is a large country. The iron
industry continued to grow mainly in the countryside and it never really grew within the larger towns. The smaller blast
furnaces and forges which had to close were often deserted but they were not pulled down. Most of them are ruined today
but fragments of those early industrial buildings are often traceable. Some blast furnaces and forges survived still working on
a rather small scale in the 20th century. The last charcoal furnace closed in 1966 and the last forge working on the Lancashire
process closed in 1964. Some 30 charcoal furnaces still survive and some 20 forges are still standing.
I have been trying to describe a special technical feature of the Swedish ironmaking, and I will continue to indicate another,
rather unusual feature in the social organization of the ironmaking. Between 1600 and 1850 one could speak of two different
types of industrial villages based on ironmaking: the bruk and the bergsmansby, both words difficult to translate. The Swedish
bruk was developing in the 17th century. A bruk may be defined as a community formed by the people living and working
at the place as well as all the buildings belonging to the village—the complete set of buildings: the factory, the dwellings of
the workers, the manor of the patron and the farm buildings as well as the wood- and farmland. A bruk usually belonged to
one industrialist—later on to a firm. It needed a good deal of capital to be created and the charcoal furnaces and forges were
working quite permanently. The labourers were skilful men and they had their main income by the work at the bruk.
But there was also another pattern for working a charcoal furnace and a forge. People with less capital used to build and share
a furnace or a forge. Each one of the shareholders had the right to produce his own iron. He earned his living both from
farming and from ironmaking.
If the buildings at the bruk were organized and laid out in a regular pattern, the houses of the village of the “mountain men”
were scattered in the surroundings of the industrial plant and they showed no regular plan.
It is in this case evident that the technical process, the way of working a furnace or a forge, has created two different social
patterns—and in my opinion the technical history is very closely connected with the social history. It is therefore essential to
analyze, to record and to preserve a building not as a solitary monument but as a part of a whole set of buildings—it is
essential to present the monument not only in its technical but also in its social context.
Preserving and recording monuments of the iron industry has a long tradition in Sweden. One of the pioneers was Carl Sahlin,
who started as an engineer with the Stora Kopparbergs Bergslags AB at Falun. Already in 1895 he realized what was happening
in the iron industry with the former industrial plants. He saw a complete epoque coming to an end—an epoch which had
worked in the same manner since the early 17th century. Carl Sahlin started a very energetic action in order to save the
remnants of the old iron industry. He collected books and documents. He recorded machinery and buildings and he set out
to preserve monuments. His marvellous collections o f books, articles and documents can be found at the Technical Museum
and in the archives of the Swedish Ironmasters’ Association.
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Carl Sahlins’ actions to awake interest in the industrial heritage of the Swedish ironmaking happened to coincide with the
general birth of the Swedish national-romantic movement in the years of 1900. Historians, authors, artists and architects
found inspiration in the old Swedish history, in the building tradition and in the way of living. There were also many among
the industrialists who really took to history and to the industrial past. One can spur a general interest in those matters already
in the years of 1900. Twenty years later, just after the first world war, there was a new wave of industrial prosperity. The
Swedish Industry expanded; the growth also resulted in new efforts to concentrate and a lot of smaller plants closed in the
years just around 1920. Many of the charcoal furnaces and forges closing in those years were taken care of and they were
determined to be spared as industrial monuments.
Much attention was paid to the Swedish industrial history at the big exhibition at Gothenburg in 1923. More than 3,000 old
machines, models and industrial products were exhibited and much trouble was taken to give an historical background to the
growth of the Swedish history. The collection at the exhibition activated the discussion of the need of a Technical Museum.
Three years later the Technical Museum at Stockholm was inaugurated. It was for the following years to a very great extent
financed by the Swedish industry. The company museum at Stora Kopparbergs Bergslags AB opened in 1922 and the forge
at Surahammar which closed in the same decade was being spared as a company museum.
It is difficult to give a correct and complete answer of why all this happened in the early 20th century. First of all: Sweden
was not in the same situation as the smaller heavily populated countries where space is scarce and commercial considerations
are overwhelming, especially where urban redevelopment is under way. Swedish Iron Industry is mainly working in the
countryside and not within the towns. Second: the Swedish Iron Industry still tried to sell its iron oh its renown of good
quality. The historical tradition and the long experience of industrial undertaking was an argument as good as any. Stora
Kopparbergs Bergslags Company at Falun, e.g., could claim to be one of the oldest companies in the world with a history
traceable back to 1288. The industrial heritage was a pride of the firm. Third: you could also add another fact. The Swedish
iron patrons have since the 17th century belonged to the upper class of Swedish society. The property was usually inherited
from father to son, but from every new owner technical knowledge was required. Thus the industrialists were educated, they
had a thorough technical knowledge and they had sense of history. They were and still are—at least many of them—very keen
on industrial history.
The social aspect of the preservation aims has been much stressed in the 1960s. One of the technical directors of an ironwork
declared that the main reason for the company to keep an industrial museum was the intention “ that the people working at
the place should come there with their family and friends so that they should get the historical background of the place in
which they worked” .
Until very recently each firm in the iron industry has had its own preservation policy. They have been maintaining monuments
at their own expense and they have also regarded and kept their monuments as their own property.
The preservation attitude is—however—slowly changing. The costs of maintaining monuments are considerable and the economic
situation of Swedish Industry has not been too good in the two or three latest years. The Labour Market Board has decided
to use unemployed people in the preservation of ancient monuments—though it is supposed that they are now going to act
with greater restrictions. Anyhow—during the last two years many industrial monuments have been restored with the aid of
The Labour Market Board and the unemployed people. The companies—at least some of them—have therefore presented their
industrial monuments to some society. This is true in the province of Varmlahd as you will hear later on from Mr von Schoultz.
And we hope that it will also be realized in other provinces.
Until now I have exclusively chosen my examples of monuments preservation from the Swedish Iron Industry. It is/not a
coincidence. The preservation of industrial monuments in Sweden is to 80% the preservation of the monuments of the iron
industry. Let us look at the second big branch of Swedish Industry, the timber, pulp and paper industry. The sawmilling
industry has a very long history in Sweden but its development to an important branch of Swedish industry took place in the
1850s. The use of steam engine instead of water power made it possible to locate the sawmills on the coast and steamships
reduced the costs of transport. The sawmills on the northern baltic coast of Sweden grew in a few decades to very important
industrial areas. But within this branch the same thing has happened as almost a hundred years earlier in the iron industry.
During the post-war period a large number of smaller sawmills have closed. The total number of sawmills amounted in 1950
to about 8,000. In the 1960s the number of closures have been extremely high and in 1969 the number of sawmills was less
than half the total in 1950, and probably only slightly more than 3,000. To this statistical information I want to conclude that
we have no proper record of the sawmills. One watermill is being preserved as an industrial monument in the province of
Varmland, but as far as I know almost every evidence of an existing steam sawmilling industry is now on the way to being
totally lost. The Swedish paper and pulp industry has for the last hundred years played an extremely important role in the
Swedish industrial history. Only recently a systematic investigation of the buildings and machinery of the branch has been
started. Like the ironworks, the Swedish paper and pulp mills have been located in the countryside. The pulp industry in fact
succeeded the ironworks in more than 100 sites. In the end of the mid 1940s almost 300 pulp mills had been built, 170 for
mechanical and 130 for chemical pulp industry. Between 1953 and 1969 25 chemical pulp mills, 25 mechanical pulp mills
and 15 paper mills closed. It is evident that we are now facing a tendency towards concentration in a small number of large
units.
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What part does an industrial archaeologist play in the era of structural changes within the wood industries? It is evident
the preservation problems are quite different to the ones of the iron industry. The mills and their machinery belong to a recent
period of our industrial history. They are large, they have a fairly complicated process and the production is to a great extent
hidden in huge boilers and tubes. They are with other works not as spectacular as the ironworks. One cannot claim that a
sulphate mill in every part should be preserved as an industrial monument. Bits and pieces can be preserved but not a who,
mill. This is of course just a general preservation problem. It is possible to preserve small industrial monuments as monum< ms,
but it is not possible to maintain larger mills just as monuments.
The textile industry has during the 1950s faced severe crisis in Sweden. Today there are very few working textile mills let j
The textile industry belongs to the towns as well as to the countryside. Norrkoping is a very good example of the problem
raised by the closures of mills within the central city boundaries. The whole central area of Norrkoping is today dominate
more or less deserted mill buildings along the Motala river. Those mills were built in the middle of the 19th century. The
textile industry expanded very quickly and the buildings form an industrial landscape of high technical and architectural
interest. Much energy has been spent on trying to find some new function to these buildings. They would also be suitable ?
adapt to new functions. With large, now empty floors and much space. It is much more difficult to find a new function for a
deserted pulp mill. As for the industrial plants within the city boundaries attention has also been paid to reuse some brewer,,
in the city centre of Stockholm. Projects of adapting two new breweries are for the moment on display in an exhibition on
Industrial Architecture at the city museum of Stockholm. Thus, the vital problem of the larger industrial buildings we want
to spare is to find a new function for them. Without that they will never be properly maintained.
I would like to mention another preservation problem. With the aid of unemployed people the Board of National Antiquit ic
has, during the last two years, restored some fine industrial monuments. The preservation experience of such buildings is,
however, not so big. Some of the monuments are therefore being too much restored. Reconstructions with new building
materials have been made, and you loose the atmosphere of the old industrial building. They are tidied up in a way that the
visitor will have the feeling that he is seeing a church hall and not the dirty and sometimes unfriendly workingplace of our
ancestors. This is an important preservation failure.
RECORDING INDUSTRIAL MONUMENTS
A vital part in the preservation ambitions is to have a full record of the various types of industrial monuments. What may be
worth preserving and which industrial plant is too complicated to spare? In this context I find the work carried out by the
Swedish Iron Masters Association very vital. The Association was formed in 1747 by the Swedish Iron Masters and it has
been in existence ever since. In 1965 members of the Association took the initiative of forming an Historical Group. Members
of the group represent various ironworks and academical disciplines. The aim of the group is to penetrate problems of the
Swedish iron history-archaeological as well as rather recent historical problems. Until now seven different reports on the
studies of the iron history have been published. Together with the chairman of the group I have been recording the charcoal
furnaces and forges in Sweden.
Last year the Swedish Paper and Pulp Industry with its Association of engineers formed a Committee of Industrial History.
The Committee has also taken the initiative to record the Swedish paper and pulp mills. Last summer we recorded the mills
in the provinces of Dalsland and Varmland. Many of the mills which we visited are still working. This was a new experience.
New types of questions had to be asked—questions linked with the actual economic and social situation. The context of the
technical history seemed to have even a greater relevance than we had met before.
CONCLUSION
Unfortunately most of our preserved industrial monuments are lacking something very vital—the living atmosphere.
Theoretically we can link those monuments with the activity which they used to have, but practically it is so much more
difficult. It needs training and imagination to understand a building as a part of the social history-not everyone has got that
gift. We have a long way to go before we have learnt to vitalize the monuments so that they have something to tell everyone.
I think we all agree in this—it is not the industrial monument as such that is important but the picture it gives us of the
working conditions and the working people of the past.
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An effort is made in the paper to explain the function of a “ Bruk” Brevens Bruk south of Orebro in the province of Narke still
remains with many of the old buildings from the times of the early ironmaking. The picture shows the iron ore kiln in the
foreground, built in 1905. It is now preserved as an industrial monument. Behind it parts of the charcoal furnace can be seen.
It was built in the 1860s and it closed down in 1933. Photo Marie Nisser 1972.

Brevens Bruk. Some of the workers houses were built of wood, some of stone but most of them were erected in the same
period. Photo Marie Nisser 1971.
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Brevens Bruk was founded in the 1660s and worked from the beginning only with a forge. The charcoal furnace was built in
its first place in the 1730s. The Bruk prospered during the middle of the 19th century when it was expanded. New buildings
for the ironworkers were erected in those years. The picture shows some workers dwellings. Photo Marie Nisser 1971.

Brevens Bruk. The church was built in the neoclassical tradition in 1842. Photo Marie Nisser 1971.

Deie sulphatmill and paperworks in the province of Varmland. The pulmill was started in 1906 and the papermill was built
ten years later. The pulp and paper industry belongs to the young branches and has not been supposed to contain buddings or
machines of historical interest. The recording of those industries have now started and the picture may illustrate the difficul
ties in this task with those immense mdlbuildings. Photo Mari Nisser 1973.
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Interior photograph from one of the cotton mills at Norrkoping, built in the 1860s. Efforts have been made to readapt the
empty mill buildings to new functions, but so far nothing has happened. The former workhalls should be easy to use as e.g.
for offices. Photo Marie Nisser 1971.
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The state of preservation and loss of industrial structures
in the United States
Robert M. Vogel

One of the most satisfying things about speaking to a group of colleagues rather than a general audience is that there is no
need for lengthy introductions, justifications, or defenses. We can get right to the heart of the matter. It is not necessary to
explain to a single person here, presumably, why we should be preserving (or conserving) industrial monuments. If there is a
soul here, who when he arrived might have wondered why, he surely will have no doubts by the time he leaves. •
At any international gathering of people concerned with this subject, at whatever level, it is inevitable that comparisons
immediately are drawn as to the “ state of the art” of industrial preservation in their respective countries. Which country is
the more enlightened, which the more retarded, which the most generous with funds, which the least, and so forth. It may
be that such comparisons are instructive, and although when we leave Ironbridge we probably will all have clearer notions on
that subject as well, I have my own doubts that much of usefulness is gained by dwelling on it.
It is my intention here simply to provide you with a broad view of the status and trends of industrial preservation in the
United States, not with the purpose of indicating how marvellously well we do it, or how miserably poorly (for both can be
said) ; but with the hope that a description of some of our failures and our successes, and the reasons for the one and the
means for achieving the other, will have some useful implications for preservation projects elsewhere.
In order to give as broad an impression as possible of industrial preservation in the US, I will cite a variety o f types of projects;
monuments that have been preserved by private organizations, cities, states, and the federal government; and overall, a number
of preservation modes: ranging from the quite unintentional—which in many cases is actually the ideal one—to the decidedly
deliberate; which in other cases may be the ideal.
Industrial preservation in the US is up against precisely the same adversities as everywhere else in the world, plus one that
probably is unique. The common problems we all understand well enough. The principal one: the difficulty of adapting many
types of highly specialized industrial structures to other uses once their original function has become obsolete, the requisite
for most preservation. Some reasonable use can nearly always be found for a historic house; but what else can a historic
bridge be, except a bridge, and if it cannot function any longer as a bridge because it has become weakened, or the loading
has increased beyond its capacity to bear, then there are only the two choices of demolition, or preservation as an essentially
functionless relic. The one is unacceptable to the preservationist; the other a concept traditionally difficult to sell unless the
structure is of extraordinary significance (as the Iron Bridge, for example). There is also the powerful psychological element
that pervades most campaigns to preserve industrial structures—the association of most of them with such powerfully negative
characteristics as dirt, noise, bad smells, hard labor, long hours, and other forms of human assault and exploitation, which
tends to limit severely the popular support that generally can be looked for in campaigns to save structures more socially
acceptable.
These are the common enemies. In the United States there is an additional hostile factor in a pair of federal programs that
have been in effect for something like a decade. While they are, of course, intended to be constructive, and in their own way
are to a large extent, from the standpoint of industrial preservation between them they have resulted in a wave of cataclysmic
destruction. One is the Interstate highway program, the other the Urban Renewal program. The great right-of-way width of
the interstates and the huge acreage consumed by their cloverleaf interchanges has covered over quantities of land quite
beyond belief. Much of it, naturally, has been right in the center of cities, and much of that, unfortunately, in areas that were
considered by the designers and local governments to be the least valuable: decaying industrial areas. The loss o f industrial
archaeology resulting from all this can be imagined. In Fall River, Massachusetts, for example, 1-195 cut a swath about 150 feet
(46 meters) wide directly through the area where the earliest of the city’s surviving cotton mills were located—many of them
dating from the 1830s; many of them sound and entirely reusable. There was, largely because of the previously mentioned
psychological factor, not a whimper from the citizens of the city—rather more cheering, I suppose. The final irony here is
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that the earliest of the mills in the decimated area, the Troy Mill of 182.3, was at the time the subject of an imaginative,
rational adaptive-use scheme by a Boston architect who proposed its conversion to the City Hall, to replace the existing one
that also was to be razed for the highway. The Troy Mill was so situated that it could have been avoided by the road
alignment. The city fathers were neither impressed nor interested, and the proposal failed.
The federally-funded urban renewal schemes, intended to replace blighted core areas of (principally industrial) cities, has,
almost by definition, been even more destructive of America’s industrial heritage. Without denying that a great deal of good
has resulted from this program, it must also be recognized that much of the mass clearing and demolition of both housing,
and commercial and industrial structures, has been carried out with a staggering lack of imagination, unconsciousness o f the
most basic precepts of adaptive re-use, and, it is not too much to say, mindlessness. I will show you a horrible example of
this shortly. I am aware that similar programs are underway in Great Britain and elsewhere, but with less intensity than in
the United States.
While in this depressed mood, I would like to set the scene for describing some American industrial monuments that have
been saved, by first looking at some that have been lost.
Some of our major losses we would all have to recognize as unavoidable. These are the structures or complexes that simply
are too large, or too specialized, or on sites too valuable, or that would be too expensive to maintain indefinitely as
monuments; for it to be reasonable to expect their survival: that is to say; the losses are due to overwhelmingly adverse
economics. A good example of this sort of thing is the incredible array of mills and factories that at the end of the 19th
century stood on the btink of the Niagara River Gorge just below the Falls, from which all drew their power. Here were
paper mills, flour mills, an early aluminium refinery, and a variety o f other manufacturing and bulk-product establishments.
It probably was the most extensive assemblage of hydraulic-power utilization in the world (despite the fact that, you will
observe, not all of the plants took advantage of the total available head of water). It foreshadowed Niagara’a great hydro
electric developments, which were pioneered by the Adams Station in 1895, seat of the world’s first large scale generation
and long-distance transmission of alternating-current electricity. These plants were gone by the 1920s; the Adams Station
demolished in the mid-1960s. Of the former there is no trace ; while of the latter nothing survives—despite its extraordinary
technological significance—except the masonry portal of the powerhouse entrance, re-erected in a local park, and one of the
great 5,000 Kilowatt Westinghouse alternators, now in the Smithsonian’s stored collections in Washington. That preservation
of the earlier complex would have been virtually impossible, at any time, I think we would all have to agree. The case is less
clear for the Adams Station. It stood on a site above the Falls that while useful for other purposes, could have been spared,
and indeed, there was a hard campaign waged for preservation of the building and its pioneer electrical and hydraulic
equipment. Preservation as a monument to the electrical industry without any doubt would have been entirely feasible, but
would have necessitated a considerable subsidy from the industry itself, and/or the state, that neither could or would
provide.
Similar to the case of Niagara was that of New York’s elevated railway system. The el was our first practical system o f urban
rapid transit and from its introduction in the early 1870s played a vital role in New York’s development, even long after it
had been superseded by the less obtrusive, but far more expensive subway system. By 1955, when the last of the onceextensive system on Manhattan was demolished, it had in many ways become obsolete—despite the fact that it still served
sections o f the city not reached by other modes of transit. Here too, it is quite clear that preservation o f the entire system
would have been an impossibility, although it is less clear why one of the Swiss-Chalet style stations and a short section of
the structure could not have been preserved, either in situ or for re-erection elsewhere. In any case, it wasn’t, and we have
lost the tangible evidence of an important part of American urban history, because of the harsh realities of urban economics.
What though, of the losses that are preventable? It is my belief that there is neither the possibility of nor the necessity for
drawing a hard distinction between industrial-monument conservation and preservation, for unless we are fully concerned
with preservation, there isn’t going to be anything around on which we can practice conservation. A case in point—for which
we need feel no personal guilt, as the damage was perpretrated by a prior generation—is the Great Burden Water Wheel, built
in 1851 by the Troy, New York ironmaster and horseshoe manufacturer, Henry Burden, to power a rolling mill and other
horseshoe-production machinery. The wheel was 60 feet (18.3 M) in diameter by 22 feet (6.8 M) wide and gained considerable
fame as the most powerful water wheel ever built, developing a maximum of about 450 horsepower, although operating
normally at about 280. It was exceeded in diameter only by the famed Lady Isabella wheel at Laxey on the Isle of Man. The
wheel operated until that portion of Burden’s works closed in 1898, then stood without its housing as we see it here until
1914 when one of the supporting brick piers collapsed. It lay in a state o f ruin until shortly before World War II, when the
remains were forever put out of their misery by dynamite, and sold for scrap metal. The irony in this tragic little story is that
on numerous occasions during the 1920 and 30s, campaigns to restore and preserve the old relic were mounted by both local
citizens and engineering groups, who recognised its historical worthiness. Unlike so many losses of this sort, it was not wholly
a case o f indifference; only, we must suppose, an inability to find the necessary funds. Then, too, the times were less receptive
for industrial preservation. Curiously, even today there is occasional talk—loose talk I suppose-about the possibility of
replicating the wheel, on the same site.
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It is in the wake of the previously mentioned highway and urban renewal schemes, however, that there lies the greatest
wreckage of industrial monuments that but for a reasonable degree of imaginative planning might have survived to continue
in useful, economically viable service. Lowell, Massachusetts, if not its birthplace, is considered the place where American
industry reached full maturity. It was here, in 1822, that our first factories—cotton mills—were organized on a large scale,
and where much of the textile industry’s industrial, commercial and technological innovation occurred. Lowell, in short,
might be considered an American industrial-archaeological holy city. Until about 1966 most o f its material fabric stood
intact, reflecting the normal growth of its development: the elaborate system o f power canals, locks and dams; all of the
mills and machine shops; and virtually all of the housing erected over the years by the dozen or so principal corporations.
With the final decline of the city’s industries following World War II, the area was prime for urban renewal, which struck
Lowell with a devastation extreme even for that notoriously destructive program. In 1967 the city looked more like a
casualty of the war itself than an area scheduled for “ renewal” . The real tragedy in Lowell was that the leveling was not only
so brutal, but so thoughtless. Blocks of brick corporation housing on tree-lined streets, handsome by anyone’s standards,
were leveled with the same insensitivity as the most worthless shed. So too were thoroughly sound, adaptable mill buildings.
Adding insult to injury, despite the extent of the demolition, at the time there were no firm plans for replacement structures,
and the site stood thus for many years before the first tentative re-building. Were all this started at Lowell today, there is
good reason to believe that things would be done differently.
The situation in Fall River, Massachusetts, at one time the American city with more cotton spindles than any other, was
somewhat different, the use of the land from which a series of commercially valuable and historically significant mills was
removed being quite clear from the outset. Extremely strong protests from within the community itself, which, as noted,
were not forthcoming when this interstate freeway was constructed through Fall River in about 1966, are essential to
prevent destruction of this sort.
The smaller-scale losses too, generally are due as much to lack o f imagination and historical awareness as are the larger ones,
but are subject also to another destructive element: the vandal, both unofficial and official. This unique timber truss bridge,
built about 1870, connected two parts of E. & T. Fairbanks, a major, and very early platform scale works in St. Johnsbury,
Vermont. Its remarkable feature is that the three lines o f Town-type timber lattice trusses are continuous through two stories,
as are the laminated-timber reinforcing arches. This is, or rather, was, the only structure of its kind known. Even the exterior
sheathing, in a pleasing vernacular neo-Gothic style, was of interest. The plant was abandoned for a new site in 1969, but the
bridge’s significance was seen and plans for its preservation, either in situ or moved elsewhere, had been nearly completed by
early 1972. On March 21st of that year, the bridge looked like this.
L could spend the entire day describing similar tragedies—structures like this one in Troy, New York, built in 1866 as a rail
rolling mill, where the first steel railroad rails in America were rolled, but also of historical interest as a fine example of the
masonry and heavy-timber mill construction of the period. Shortly after it was announced that it might actually be saved
(not demolished) as part of a renewal plan, it met this fate. It is considered not inconceivable that this was a case o f “ official”
vandalism, the indirect work of elements in the local government who for reasons o f their own were uncomfortable with the
concept of rehabilitating old buildings for new uses.
Finally, there is the form of loss that probably is the most common o f all, but about which the least outcry is raised because
it is so much less dramatic than the other forms: loss by neglect and indifference. Of course this is not always preventable.
If buildings such as these disused woolen mills in southern Rhode Island are in areas where there simply is no demand for
industrial space, an owner cannot be expected to invest in their continued upkeep. Such losses probably are inevitable,
products of the wrong sort of timing, geography and economics.
I would like now to examine another class of industrial monument. Here the loss has not yet occurred, but the fate of the
structure to a large extent hangs in the balance—in limbo. All countries abound with such structures; which have recognized
historical merit for one reason or another, whose presence is known o f by those concerned, and' for which there may or may
not be preservation schemes underway. Some of these must realistically be viewed as terminal cases—hopeless; but many
could be salvaged and constructively re-used with a bit of energy and, again I must use the word—it is the key to most
preservation—imagination. Large railroad terminals, especially when poorly located, and especially when they don’t actually
enclose much space, are particularly vulnerable and many have, and will continue to, succumb. There is no reason to suppose
that the joint rail-ferry terminals of the Central Railroad of New Jersey in Jersey City, (cl900) or that of the Delaware,
Lackawanna and Western Railroad in Hoboken, New Jersey, (1906), both built for the New York commuter traffic, and
both architecturally notable, have any chance for survival.
This series of Gothic-revival gas works buildings in Philadelphia, about 1853, is attributed to William Strickland, eminent
Philadelphia architect and engineer. They have been more or less maintained by the local gas company, but long since were
converted to other purposes, mostly storage. Moreover, the entire plant is to a large extent obsolescent and probably due for
a major overhaul, at which time we should anticipate that the company, under the economic restrictions that result from
controlled rates, will find itself financially unable even to consider preservation. It is in such cases as this that the recording
survey can be so valuable.
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Equally hopeless, regrettably, are the many interesting anachronistic industries that because of economic or geographic fluke
have managed to hang on to the present. Most of these are extremely marginal, and had best be studied and recorded while
they are still with us. One of the most curious and at the same time most interesting of these hangovers that I have seen is a
pair o f coke works in West Virginia’s Preston and Cascade counties, still operating long ranges of beehive ovens built in, or at
least typical of, the mid-nineteenth century.
Although the ovens are loaded from the top by small electric tram hopper cars, and the coke is raked out by electric “coke
machines” , much of the work is by hand. The entire operation has an eerie, powerfully nineteenth century quality about it.
These works typify the marginality of most such industries, being used strictly for “peaking” , when the modern ovens in the
steel centers are overloaded. Further, because of their obvious violation of even the most rudimentary pollution laws, they
are on short notice to clean up or close down. Last summer drawings were made of these ovens, at Bretz, by the Historic
American Engineering Records, and a film is scheduled.
But then there are many monuments, still in limbo, but that appear to be in a far less precarious status: whose historical value
has been established, and that either are the subject of current preservation campaigns, or still are in use and seem relatively,
if not absolutely, secure. A few of these will represent this entire group. One of the largest single groups of surviving
nineteenth-century industrial structures is the stone-stack iron furnaces, most of them in the middle-Atlantic states. These
are with us because they are inherently durable, and usually remote. On most of these sites only the stack itself remains, and
these are no cause for great excitement. But occasionally, when a furnace is particularly inaccessible to the metal scrappers,
something really important survives, such as an all-iron water-powered blowing (or blast) engine at the Principio Furnace in
northeastern Maryland. The stack itself is known to date from 1836; the engine could be that early. Of nearly equal interest
is a separate, somewhat later oven or blast-air heater adjacent to the furnace, with cast-iron tubes within a reinforced brick
enclosure. For several years the State of Maryland has been negotiating for the site with its owners, intending, we hope, to
restore, or at least stabilize, the remains in a program that would involve the half-dozen or so other furnaces in the state.
Easy enough to restore and exhibit a relatively small stone furnace. What, though, is to be done with the succeeding
generation of furnaces, those of the very late nineteenth and twentieth centuries? These are far more scarce than the earlier
stone stacks, and historically quite as important. Their survival quotient is low because unfortunately they usually are in far
more critical, valuable locations, and definitely don’t have quite the same buccolic charm that to be perfectly realistic, often
is necessary to generate the popular support needed for preservation. While the Lavino furnace in central Pennsylvania will
undoubtedly not be preserved, the Burden Iron Company’s last blast furnace, in Troy, built in 1925 and operated until 1970,
stands a good chance under a local historic preservation scheme, as does the Sloss Furnace, a rather larger one near
Birmingham, Alabama. Although lacking the “ quaintness” of the stone furnaces, in the curious times in which we live such
structures are regarded by many—and I don’t mean industrial archaeologists and preservationists—as having strong sculptural
qualities. A complex o f large gas-works cracking towers that is to be preserved in a Seattle, Washington park, has been locally
described as “ life enhancing” , and if that is what it takes to ensure preservation of what we here would see preserved for
other reasons, why should we quibble over motivations?
An entirely different type of structure that frequently is in limbo is the worthy industrial building that is not a simple
enclosure of space easily adapted to some function other than that for which it was first built, but rather that has a
specialized configuration that makes it ill suited for other purposes, and thus a preservation problem. One such type is
the brewhouse—normally a tall, narrow structure designed for the gravity flow of liquids among a series of large vats and
kettles. The American Brewery in Baltimore, Maryland built in 1887 and recently abandoned, presents a problem of this sort.
Although architecturally spectacular and a rare survivor of the once-common Germanic brewery in America, its chances for
preservation through adaptive use are doubtful, despite active preservation interest in the city and clear historical merit.
Of more pressing concern is the Delaware Aqueduct, a supremely important engineering structure that I like to think of as
“ America’s Iron Bridge” . It is the^oldest extant structure by John A. Roebling, designed and built by him in 1848 to carry
the Delaware & Hudson Canal across the Delaware River between Lackawaxen, Pennsylvania and Minisink Ford, New York.
(His first suspension bridge, a similar aqueduct at Pittsburgh, was built in 1846). When the Canal was abandoned in 1898, the
aqueduct was privately purchased and converted into a toll bridge by the simple expedient of dewatering it and building a
toll house. It continues in that service today, still privately owned. Although the original timber-plank water trunk was
removed in the 1930s, all other elements are original: masonry, ironwire cables, suspenders, saddles, anchorages, etc. The
span is well known and its preeminence recognized. It has been designated a National Historic Landmark by the National
Park Service and a National Historic Civil Engineering Landmark by the American Society of Civil Engineers. It has been
measured, drawn and photographed by the Historic American Engineering Record, and is the subject of a Smithsonian
monograph. In nearly any other nation of the world, collectively this surely would afford the venerable bridge-a true
monument, I might ad d -a certain degree of protection. Not so here. It still is a privately owned structure and as such is
assured no greater degree of protection or preservation than its owner may care to bestow upon it. Fortunately he happens
to be a man of the best will and cherishes his treasure. But he is elderly, and himself deeply concerned over its ultimate fate.
For several years he has been attempting to sell it, in fact: ideally to either the federal government or the states it joins; or,
that failing, to anyone with the price (about SI 00,000: L40,000). He has had no takers so far, either official or private, and
as he grows older, the anxiety of those concerned for the span’s future increases in proportion.
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The final example of a valued industrial structure in limbo is a fully typical one—one still in original service but with a limited
life expectancy at the hands of an owner who can be expected to view with extreme indifference its preservation once it has
outlived its usefulness. The Baltimore & Ohio Railroad, a pioneer in the employment of cast and wrought iron in both bridges
and buildings from about 1845, in the mid-1860s built a series of locomotive roundhouses framed entirely in cast iron, of
which one survives today, in Martinsburg, West Virginia. It is a fascinating work of Victorian structural engineering and the
founder’s art, in perfect condition, used by the Railroad today for various light repair functions and storage. It is evident,
however, that operations at Martinsburg are diminishing with time. Should the moment arrive when the roundhouse becomes
“redundant” , it is difficult to imagine the B&O, in its present state of pocketbook and mind, doing anything but trying to
sell it off, or that failing, pulling it down for its yield of scrap metal. Here again, geography works against adaptive use, for
presently, at least, Martinsburg is a depressed area, with little commercial activity that might utilize such a structure.
With all of this as preface, we can turn to the positive side of the picture, and examine some of the means by which con
structive industrial preservation has been achieved in the US. It is important to recognize the preservation paradox, that in a
very real sense, the ideal form of preservation is unintentional preservation, preservation by default: the simple continued
use of a historic structure in its intended function, without essential modification to either structure or function. The Bretz
coke ov^ns—if there were any prospects for their continued life—would be a splendid example of this. No class of engineering
monument better defines this type of preservation than the great nineteenth-century masonry railroad viaducts. Lest anyone
should harbor the misconception that all of these are in Great Britain, or even that the finest examples are, witness Benjamin
H. Latrobe the younger’s marvelous Thomas Viaduct of 1835, built to carry the Baltimore & Ohio’s Washington Branch over
the Patapsco River at Relay, south-west of Baltimore. An immense undertaking for the time, it still carries on in full mainline
service, with no speed or load restrictions of any kind, and no major maintenance in its history except for a grouting in the
1930s. It is 600 feet (183 M) long. Of added interest, it is built on a four-degree curve. Many others survive, another superb
example the Erie Railway’s great Starrucca Viaduct, 1848, in northeastern Pennsylvania. The reason for the default-preservation
of such structures hardly needs mention: no material is as enduring as stone, nor as well able to withstand railroad loadings,
no matter how they might have increased with progress.
Although built of materials fundamentally less durable than stone, a considerable number of early iron and steel bridges
continue to lead economically useful lives, probably the most famous of these being Roebling’s Brooklyn Bridge over the
East River in tew York City, begun in 1870 and completed in 1883. The suspended structure was reinforced by additional
members in 1951, but the main cables—of steel wire—and all other elements of the suspension system, are entirely original.
These structures have survived because of their inherent durability and capacity to provide for the requirements of modern
service. Another group of early engineering monuments is still with us, retained by their owners not out of any sentimental
impulse, but because they continue to provide a reasonable financial return as a consequence of their irreplaceability by
anything more modern that would do the job as well and as cheaply. Many monuments in this category are highly
specialized transportation systems, designed for unusual situations, whose ability to fulfil the original service requirements
never has been and probably never will be, superseded. One of the most interesting of these is the cog or rack railway that
climbs 3% miles (5.3 KM) up the west face of Mount Washington in the White Mountains of New Hampshire. It was built in
1869, the first of the type in the world and the immediate inspiration for such famous successors as the Rigibahn. The line is
privately owned and operated, and despite a multiple fatal accident several years ago, caused by an improperly thrown switch,
it appears to be nothing less than a gold mine for the owners.
A case similar but different is that of the Duquesne Heights Incline in Pittsburgh, in western Pennsylvania, erected in 1877 to
carry commuters to the residential area atop one of the bluffs that surround the city. At one time there were nineteen
inclines in the city; today there are two, the remainder having folded under automobile competition. About five years ago
the Duquesne Heights was on the verge of bankruptcy, when a group of enthusiasts managed to get together the money to
purchase it. They themselves restored the cars, modernized the drive machinery, actively promoted it as not only a useful
means of gaining the Heights, but a pleasant, scenic ride as well, and today continue its operation profitably.
But by far the largest number of important industrial structures unintentionally preserved are the mills and factories that
still are functionally valuable, if not in their original service, one closely related to it. There are thousands of these throughout
the United States, of all degrees of historical and architectural merit. A few will make the point. The Ponemah Mill in
Taftville, Connecticut, about 1874, is typical of New England’s large, late-nineteenth-century cotton mills, erected at the
time when the industry there was at its peak of prosperity, a fact often reflected in their architectural splendor. As the textile
industry gradually declined in New England and moved to the South in the twentieth century, left in the wake were hundreds
of empty mills, great and small. Many simply were torn down, but many others, strategically located, more or less readily
found new owners who for the most part subdivided them and leased the space to a variety of small industrial and commercial
firms. Several years ago in one major mill complex in New Hampshire were to be found over fifty small firms producing
everything from textiles to soup to shoe-lacing to coffins. The Ponemah mill is occupied principally by one firm, manufac
turing decorative paper plates and tablecloths.
In some cases, the adapted industrial usage is closely akin to the original. The Lippit Mill of 1810, in West Warwick, Rhode
Island, was built for cotton spinning; later was a woolen mill; then again cotton, and today is a lace mill. It is, apparently,
the oldest continuously-operating textile mill in America.
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The Woonsocket Company’s No. 2 Mill in Woonsocket, Rhode Island, built in 1833 in an extremely handsome vernacular
Greek-Revival style, is today owned by a wholesale hardware dealer who occupies the lower floor, but the upper two arc
leased to a textile weavery.
The variety of adaptive uses to which New England’s disused textile mills have been put is really astonishing. The original
owners of the great neo-Lombardic mill of 1869 in Manchaug, Massachusetts, would no doubt be stunned to find that their
entrepreneurial monument—not to say industrial monument-serves today as the home, from birth to death, of nearly
100,000 Rhode-Island-Red chickens, whose intake is delivered and output removed wholly mechanically, with little
intervention by human hands. It is not difficult to imagine the industrial-preservation purists among us asking themsel\v>
whether this once grand building would not be better off dead than so degraded, a question I will not attempt to answei
An interesting inversion of the normal adaptive use process occurred recently, resulting in the preservation of another
anachronistic industry. The wheel-making firm of Hoopes, Brother & Darlington of West Chester, Pennsylvania, was on ho
verge of dissolution due principally to a lack of able labor, but also to managerial problems. Hoopes once was the largest
American wheel maker, and was the last firm extant to build wood wagon and carriage wheels from the raw log. Early th;
spring, when they had reached the point of negotiating with several museums that were interested in obtaining portions >1
the highly specialized nineteenth-century wheel-making machinery, there appeared a delivering angel in the form of a man
who several years ago had purchased a failing wagon works and moved it to Arkansas where labor is cheap. He has done the
same with the Hoopes machinery and business, planning to continue it there, and thus, quite without deliberate intent, will
maintain and preserve a once-important 19th-century manufacturing process, while discarding the enclosing building.
The point of all this is that despite the motivations of the owners of these structures and machines—and in virtually all cases
it is obvious that the motivation is the financial advantage of occupying a second-hand building or operating second-hand
process machinery—whatever impells them to so use these venerable structures that we view as historically important, they
are preserving them. As conservationists, we could do nothing better than encourage business men and manufacturers in this
sort of venture, particularly those who may not be aware of the distinct economic benefits that often are to be gained by
adaptively using an old structure.
And finally, it is time to speak of the state of true industrial preservation in the United States: that carried out with the full
intent of preserving and conserving. First, however, let us examine briefly a group of structures that do not fall quite into the
category of deliberate historical preservation, but occupy rather a somewhat indistinct position half-way between unintentional
and intentional preservation. These are the cases where a governmental agency or private owner has recognized that in a dis
used or under-used structure lies the potential for obtaining space for his particular purposes at a cost per-unit-of-volume
considerably less than for equivalent new space, even with the expense of extensive rehabilitation. He may be partially
motivated by historical consciousness, but probably not, especially if an official organization. What distinguishes this sort of
adaptive use from that just seen is that here the structure is viewed as something more than a mere shell, the adaptive process
being carried out with some regard for its essential historical character.
Small industrial structures are fairly easily adapted to new and at times surprising uses. Small railroad stations, in particular,
having strong appeal, have been converted by the hundred, probably more frequently than any other type of industrial
structure. They have been turned into houses, masonic meeting halls, liquor stores, restaurants, gasoline filling stations,
police stations, etc. The list is endless. The imagination of architects and owners in such cases seems to have no limit. This
works so well, of course, because the small scale of these stations lends them nicely to such uses. Many other small structures
have been similarly preserved through imaginative adaptive use. A former grain elevator and flour mill in Vermont now is the
home of the Bennington Potters, makers of a line of ceramics; and also houses a group of attractive craft shops. Much of the
original interior equipment was retained as shop fixtures. A small circular brick building of about 1875, built to enclose a gas
holder, has been converted into an automobile showroom in central New York State, and a far grander one in Troy, New
York, now is a contractor’s garage and warehouse.
Preserving larger scale buildings through adaptation naturally is not as readily accomplished, but there have been some
marvelous examples that demonstrate what can be achieved through a combination of receptive attitude and creative planning.
The desperate need for education facilities at all levels has in the past five years spurred the conversion of many industrial
buildings that earlier would have had no chance whatsoever. A former thread factory in Paterson, New Jersey, is now an
attractive primary school, remodeled recently at half the cost o f a new facility.
Many of New England’s mills and factories have, with minimal remodeling, been turned into community colleges: this one in
Providence, Rhode Island the former main works of the Brown & Sharpe Company, machine tool builders. The most out
standing of these cases, though, is that of Mt. Royal Station, the Baltimore & Ohio’s former main "station in Baltimore. It
was built in 1894, and is one of the city’s proudest landmarks. Shortly after passenger service was abandoned in' 1958, the
nearby Maryland Institute, an eminent school of art, found itself badly in need of additional space. Through a charitable
impulse of the railroad’s directors, the Institute was able to purchase it at a price it could afford. Rehabilitation was
accomplished through a fund drive, and the result is one of the most successful conversions of an industrial structure in the
nation. The exterior was touched hardly at all and the interior spaces subdivided into studios, an auditorium and a library
with wonderful sensitivity on the part of the architects, who retained much of the building’s flavor.
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The more ar 'hitecturally attractive and favorably situated of New England's early textile mills have been the focus of much
attention by both industrial preservationists and, recently, a small body of organizations in a position to do something positive.
Perhaps the most promising of these is a private venture by a Massachusetts firm of architects and developers, Healy, Healy,
& Brown, who under what they call their Millhaus Program have purchased three factories and mills and have, or are in
process of, converting them into apartments-flats. Their most recent project has saved what many consider the very finest
textile mill in the nation: The Crown & Eagle in North Uxbridge, Massachusetts, built 1825-1829-1851. Again, the primary
motive is strictly profit, but HH&B, showing a good sense of historical consciousness, will only minimally alter the mill’s
exterior and park-like setting. In contrast are such efforts as the “ Creamery” in Shelburn, Vermont-a 1924 creamery made
into professional offices-and the Silver Pond Apartments in Meriden, Connecticut, also by private developers. These are
nothing less than preservation disasters, and might fairly be called “ detrimental preservation” . 1 am not certain whether such
mutilation should even be called preservation at all. When the original forms become this unrecognizable, probably we should
just write a structure off.
About half-way between are the rash of projects where private capital has purchased a large industrial complex such as a
major railroad terminal (Chattanooga, Tennessee), or an ex-chocolate factory (San Francisco), a former street-railway
powerhouse and barn (Denver, Colorado), or this street-railway terminal and repair-shops, for conversion into a commercial
complex of shops, restaurants, hotels, etc. The overall basis of these ventures in that the original character of the Site is
exploited as a drawing card. These projects vary dramatically in the attention paid to maintaining historical integrity.
I would like to conclude by examining a group of projects that may be considered the very core of industrial preservation,
the heart and soul of the movement. These are the cases of pure preservation, for its own sake, solely on the basis of historical
merit. Here, since there is no question of return on investment, the preservationist is forced to make a good case.
It is here too that the other side of the federal government’s involvement in preservation is seen, I am pleased to report. With
its highway and renewal schemes it is not totally villainous, for it was such agencies as the National Park Service that as early
as the Depression years of the 1930s had the foresight to take under its wing a number of fine industrial properties for
restoration and public interpretation. In their stable are such notable sites as Thomas Edison’s legendary laboratory complex
at West Orange, New Jersey, built in 1887; the Saugus Iron Works, a replicated mid-17th century iron furnace, forge and
rolling mill north of Boston; the Hopewell Furnace, a well preserved and restored iron-making village in Pennsylvania; and
the entire 180-mile (300 KM) length of the Chesapeake & Ohio Canal in Maryland. Although they aren’t at present, when
things are fiscally flush, the Park Service is very good about both acquisition of such sites, and their restoration and
maintenance. Even the Army Corps of Engineers, traditionally painted as rascals by ecologists and preservationists due to
their propensity for building dams that flood large areas, were, in fact, early preservation proponents. In 1927, when the
Chesapeake & Delaware ship canal, of which they have custody, was made into a level canal and the summit locks removed,
the Corps had the historical awareness to leave intact a superb pumping station at Chesapeake City, Maryland that had supplied
the water lost in lockage. Built about 1835, it contained at the time of abandonment a large wooden scoop wheel driven by a
pair of beam engines built in the 1850s by Merrick of Philadelphia, all in good order and working to the end. These apparently
are the oldest American steam engines on their own foundations. The boilers, of the 1890s, were removed, and in their place
now is a small museum of the Canal.
The government in other ways and through other agencies indirectly lends valuable support in this area-some of which you
have heard described earlier.
Many of the states have been just as conscious of the need to preserve this aspect of our patrimony. Pennsylvania has in its
care the best example anywhere in the country of a nineteenth-century iron furnace, at Cornwall. It is superlative because it is
authentically a preservation, with virtually no restoration or replication in buildings or equipment. Here is the furnace stack
itself, the casting house, the ancillary structures, a large wooden blast engine with both its original water wheel and a later
steam engine; and nearby, the miners’ village, all intact. The village is reminiscent of Cornish villages, for of course many of
the iron miners came from Cornwall.
Individual cities have been less ready to accept the financial burden of pure industrial preservation, but there have been some.
Philadelphia’s famed Fairmount Waterworks, started in 1819 and added to at various times, has survived to the present
having been used for a variety of purposes in its later life, latterly as an aquarium. Much of the original pumping equipment
is in place, partially buried, although the great breast wheels and later turbines that drove it are gone. The City of Philadelphia
is planning restoration-to what extent I do not know—as part of the general celebration of the American Bi-Centennial in
1976.
There are many examples of private foundations and institutions preserving important industrial monuments. Of note is the
Rhode Island group that many years ago, well before such efforts were generally acceptable, took over the Slater Mill in
Pawtucket, built in 1795, in which Samuel Slater assembled the first full set of powered cotton spinning machinery in the
New World, in a sense giving birth to the American factory system. Some of the original machinery does survive, although
most of it in other museums.

28

The preservation of heavy machinery is always a problem. Machinery rarely has the same degree of popular appeal as, say. a.
covered timber bridge, or even an attractive factory building. (We saw what happened to Burden’s water wheel). It usually
cannot withstand the weather and so must be housed, and there are other difficulties. These really mount when the object
too large to practically move from its own foundations. If it is to be preserved, this means that the machine must stay put.
and if the preservation is to be successful, it means that the area must be accessible to visitors. Further, there must be no
pressing commercial demand for the space, and that some sort of endowment or other funding must be available to cover
overhead costs and maintenance. It is rare that this combination of factors is wholly present. What must be the largest piece
of stationary machinery deliberately preserved in the US is the Quincy Hoist, a huge steam mine hoisting engine built in
1924 by the Nordberg Company of Milwaukee for the Quincy copper mine in Upper Michigan. The mine was abandoned in
the 30s, but fortunately the company protected it, more or less, and when they finally were liquidated a decade ago, the
machine was saved from scrapping by an association formed solely to take title to it, restore it and its building, and display
it for the considerable tourist traffic in the area. The association is an interesting group, formed of elements from the
American Institute of Mining Engineers, a major technological college nearby, and various other professional and private
groups.
This has been no more than a flying survey of industrial preservation in the United States. Despite a number of regrettable
losses, many of them shockingly recent and totally unnecessary, it is gratifying to report to you that we seem to be entering
a new era of enlightenment in this field. Although the preservation of industrial archaeology will never become easy, when
we meet again at SICCIM, I would like to be able to both say and hear that things are even better than now—that not a single
house or church has been preserved in the interim, and that all preservation efforts have been devoted exclusively to
Industrial Monuments.
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The Burden wheel in ruins, cl920. The remains were finally scrapped just prior to World War II.
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Two-story, two-aisle, timber lattic truss bridge, cl870, connecting two parts of the E. & T. Fairbanks platform scale works,
St. Johnsbury, Vermont, (the central line of trussing with its laminated timber reinforcing arch is shown, at the first story
level) A unique structure that had been scheduled for preservation. 1969 photograph by Jack E. Boucher for Historic
American Engineering Record
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The Fairbanks bridge aflame, March 1971, destroyed by vandals.
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Ruins of the rolling mill - 1866 - of the Rensselaer Iron Works, Troy, New York, where the first steel railroad rails in
America were rolled. Scheduled for preservation as part of an urban renewal plan; burned by vandals in October 1969, only
months after being recorded by measured drawings and photographs by the Historic American Engineering Record. Photograph
by Paul R. Huey for New York State Board for Historic Preservation.
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The preservation in museum settings of early stone-stack iron furnaces is not only feasible, but common. The next generation
of iron furnaces, however - the great complexes of the late 19th and early 20th centuries —are so vast and difficult to restore
and maintain, that their chances for historic preservation are almost nil, despite their acknowledged importance in the history
of ironmaking.
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Although many industrial buildings are relatively adaptable to other industrial and non-industrial uses, those of highly spec
ialised configuration, such as brewery brew houses, are far less readily preservable by this means. The superb brewhouse of the
American Brewery, Baltimore, Maryland, 1887, currently empty, is a serious preservation problem.

The best examples of unintentional preservation of historic structures are the great stone-masonry railroad viaducts of the
nineteenth-century, so massive that they still are capable of full, mainline service. Earliest of these in the United States is
Benjamin H. Latrobe the younger’s famed Thomas Viaduct on the Baltimore & Ohio near Baltimore, built 1835.
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Where there is demand for the product, anachronistic industries can survive, if labour supply and other economic factors are
favourable. The firm of Hoopes, Bro. & Darlington, makers since 1867 of wood wagon and carriage wheels, has recently been
moved from Pennsylvania to Arkansas, where production will be continued.
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Saugus Ironworks near Boston, Massachusetts, a replicated seventeenth-century iron works based on exhumed evidence, is
one of several important industrial sites maintained by the National Park Service, the Federal agency most deeply involved in
industrial preservation.
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Aims and methods of the care of technological monuments
in the G.D.R.
Prof. Dr. Eberhard Wachtler and Otfried Wagenbreth

It is more than 200 years since a process has begun in this country where we are meeting. The results of this process were to
surpass all that had been created in the field o f technical science till then. England became the native country of the industrial
revolution. Once Frederick Engels, the eminent thinker and revolutionary—we know that he spent many years of his life in
England—wrote:
“Whilst in France the hurricane o f the Revolution swept over the land, in England a quieter, but not on that account less
tremendous, revolution was going on. Steam and the new tool-making machinery were transforming manufacture into modern
industry, and thus revolutionizing the whole foundation o f bourgois society. The sluggish march of development o f the
manufacturing period changed into a veritable storm and stress period of production
Cultivating the tradition o f the native country of modern industry, our British colleagues thus really acted as faithful and
zealous conservators of monuments, inviting all o f us to Ironbridge, unitedly to manifest the aims and methods o f our work,
as a confession of humanism, a confession of man’s creativeness, a confession of the necessary fight for historical progress.
Technics is created and developed by man. Technics does not exist without the human society. Simple tools, machines, and
large aggregates, having lost their function in the process of social reproduction, are—properly speaking—no more any technical
apparatus, they were a technical apparatus. The bulk of these antiquated machines etc. is sure to be destroyed, and with reason.
But society must see to it that characteristic samples of the history o f technics will be preserved. In the lapse of milleniums
man has attained and mastered eminent achievements when preparing, carrying out, and exploiting the working process. The
conviction thereof must be engrained in the peoples’ historic thinking.
Inventors and those who employed the technics when working, especially distinguished themselves. The producers’ experience
and later ever increasing scientific knowledge influenced the evolutionary-quantitative and revolutionary-qualitative ingredients
of technics as a social process.
%
When in 1757, during a voyage from North America to England, Benjamin Franklin witnessed the betting of two mariners,
regarding the ship’s quality, he reflected as follows:
“ It has been remark’d, as an imperfection in the art of ship-building, that it can never be known, till she is tried, wether a new
ship will or will not be a good sailer; for that the model of a good-sailing ship has been exactly follow’d in a new one, which
has prov’d, on the contrary, remarkably dull. I apprehend that this may partly be occasion’d by the different opinions of
seamen respecting the modes of lading, rigging and sailing of a ship; each has his system; and the same vessel, laden by the
judgement and orders of one captain, shall sail better or worse than when by the orders o f another. . .
Yet I think a set of experiments might be instituted, first, to determine the most proper form o f the hull for swift sailing;
next, the best dimensions and the properest place for the masts; then the form and quantity of sails, and their position, as
the wind may be; and, lastly, the disposition of the lading. This is an age o f experiments, and I think a set accurately made
and combin’d would be o f great use. I am persuaded, therefore, that ere long some ingenious philosopher will undertake it,
to whom I wish success” . ^
Franklin inferred this from the analysis of the working process. His analysis revealed two motives for the development of
technics: Man’s experience in the working process and the finally resulting positive scientific knowledge in their m utual
dialectic relation, conditioning as well as excluding each other. Hence a decisive criterion is to be inferred as to the rating of
technical monuments: the relation of quantity and quality in their development, construction, and utilization.
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Of course it would be absurd, however, to restrict the analysis of the technical development to the knowledge of the above
mentioned characteristics as a criterion. They only restrict the investigation to the analysis o f the social knowledge manifested
in the technics. Then it would be disregarded, how the technics produced by society, reacts on this society, in short, the mutual
relations between society and technics.
Only if an analysis considers these relations, the industrial revolution e.g., can be taken into account historically. This
revolution developing an entirely new quality Of technics in the working process, realizing the mechanisation and typifying
the w ork of men at machines in the process of production, also created the modern working class. This was an entirely new
quality o f producers, whose historic relevance was not restricted to the working process. On the contrary, from its position
in the mechanical process of production the working class grew to become an eminent political force. Nobody doubts this
fact any more. Without the industrial revolution no modern labour movement would exist.
Thus tw o points of view are determining from factors, when we assess, select, and preserve technical monuments; these factors
are the principles determining the essence, the aim and the politics of our thoughts and actions. For us there are no technical
monuments “ a priori” , but they are rather monuments of social development, evidence of man’s historic creative power.
Consequently technical monuments are selected according to these prevailing points of view:
1.

the relevance of the object to the history o f the productive forces, above all the development of the implements,
i.e. the relation producer—technics;

2.

the relevance of the object to the history of the conditions of production, i.e. the mutual relations between technics
and social development in the broadest sense.

Furtherm ore the following characteristics ought to be considered when technical monuments are selected:
3.

the repartition among the several branches of industry (i.e. no branch must be preferred too much or neglected);

4.

the repartition among the stages of the historical development. (The difficult task of the conservation is to be found in
the recent stages of technics and industry, because a more complicated technique and larger structures are historically
typical of these stages).

These two points of view—if fairly assessed—represent a country’s historic industrial development as well as its share of the
world’s industrial development. Moreover, I see future possibilities of international cooperation here, as for programming
and the working out of conceptions.
Further points of view are:
5.
6.

the importance of the technical monuments to the regional history;
the importance of the technical monuments to town-planning and shaping of landscapes (e.g. windmills in a region
otherwise monotonous, chimneys or head-frames of mines, accentuating a town’s outline);

and finally
7.

the possibility of opening the technical monuments to sightseers.

But the making up of a technical monument into an object of sightseeing (i.e. a museum) is not the only possibility of social
utilization. This possibility will even be taken into consideration least of all, because it is most expensive and, so to say, most
wasteful. We see the following variants (from the most expensive to that which requires the least means):
1.

Making up a technical monument into an object of sightseeing, open all day (i.e. a technical museum), with a staff
showing tourists and other visitors over the object.

2.

Making up a technical monument into an object to be looked at by interested persons, if required. There is no special
staff. A man in the neighbourhood or a neighbouring museum has the keys and opens to groups of visitors by
appointment. Sometimes museums of industrial plants, if they are connected with technical monuments, use this variant.

3.

Conservation of an industrial monument as an unused building or as a machine set up in the open air like a monument.
A machine set up in the open air like a monument must regularly be looked after (rust-proof paint), but it is seen and
regarded by many people every day. A technical monument which remains as an unused building (even as a ruin), may
be compared with the castle-ruins, town walls or towers of the Middle Ages. After some decades, people will look at the
ruins of industrial buildings in the same way, as they are visiting castle-ruins in the tourist season nowadays.
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4.

Utilization of a technical monument by the technique of today, in which case historic machinery and architecture are
conserved. Examples of this variant are:
—historic railway bridges or road bridges, still used by the railway or road traffic,
—windmills and water-mills, still grinding coarse meal,
and
—buildings used at choice, whose old (industrial) architecture is conserved, however, e.g. old textile manufactories.

When the monuments are selected and the manner of conservation is chosen, then the conservation in the strict sense o f the
word must begin. The usual methods, applied to monuments of art for a long time, ought to be used for technical monuments,
too. All possibilities of care, restoration, and reconstruction ought to be applied still more intensely. It is not enough to
conserve only the existing material, but
—the history and the original condition o f the object must be explored,
—the original and the valuable material o f later times must be secured,
—possibly incongruous buildings and machines of later times must be removed,
—missing parts of the original device must be replaced,
—the whole device must be well fitted in to the surroundings.
As to the last-mentioned item: it may become necessary to reconstruct whole historic machines or industrial buildings,
demolished in the past; e.g. a horse-whim in a mine landscape, if the technique of the sixteenth century is to be shown there.
On the whole, technical monuments must certainly be seen together with the monuments of folklore, of town-planning, and
the shape of the landscape. Technical monuments of a mining district, e.g., are more impressive, if at the same time, the mine
dumps, as well as the dwelling-houses of the proprietors of the mines and Of the miners, are protected as monuments. Only
in such a comprehensive manner the technical monuments show the history of the productive forces and o f the conditions of
production.
With reference to the described conception and methods of the conservation of technical monuments in the German Democratic
Republic, in practical life we distinguish into three categories, to begin with:
1.

technical monuments of international importance, whose conservation must be secured by central institutions;

2.

technical monuments of specific importance to the development of the territory of the German Democratic Republic,
and of special importance to the region concerned (the GDR is divided into 15 regions);

3.

technical monuments of extraordinary interest for the development of a district or some districts (every region has
about 20 districts).

Every branch of industry in the GDR which is important historically and above all nowadays, is to get a technical monument
of the highest category. To this end, the historically most valuable object, most suitable for tourism, is selected and made up
into an exhibition, like a museum. Historically valuable machines from other plants are to be concentrated in these exhibitions.
Thus they become centres of tradition of the specific branches of industry.^)
Such centres of tradition are planned, and part o f them is already being built, e.g.
—in Freiberg, concerning ore mining
—at Lugau near Zwickau, concerning coal mining
—south of Leipzig, concerning lignite mining
—in the Halle-Erfurt area, concerning salt-pits
—in Upper Lusatia (east of Dresden), concerning quarries and working o f natural stones.
Besides these monuments of the highest category, technical monuments of the second and third category, too, are already
being created, such as
—concerning ore mining

near Mansfeld
near Schneeberg (Saxony)
near Saalfeld (Thuringia)

—concerning salt-pits near Magdeburg
—concerning foundries near Cottbus
—but above all concerning traffic, such as a number of old bridges and some railway-stations.
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On the one hand it is impossible to describe all our exertions. On the other hand we know, however, that we are only just
beginning. But we are beginning in an optimistic mood. We are mostly breaking new ground. We ought not only to inform
ourselves about the past, but also about the future. Together with our socialist industry, the traffic authorities and the
agricultural institutions, we are drawing up the conception of future technical monuments. We are not only concerned with
the old machines, plants, etc., which are shut down, but also with those which are still working. And if you should visit the
GDR and enter the Leipzig central station (opened in 1913, remarkable because of technique and architecture), and be
delighted with its efficiency, you may depend upon it that the largest station of Central Europe is already protected as a
monument, because we, as well as certainly every one present, regard our work as necessary for the future. It must be done
systematically, in cooperation with a wider public.
FOOT-NOTES
1. Frederick Engels: Antiduhring—Mr. Eugen Duehring’s revolution o f science. Moscow 1969, p. 309
2. The Autobiography of Benjamin Franklin, New York 1954, p. 204-205
3. Technical Monuments in the GDR, Berlin 1973 (further special literature is mentioned in this book—the authors)
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Industrial Monuments as Ancient Monuments
The work of the Department of the Environment on the Protection and Preservation o f Industrial Monuments.
P. R. White

The protection and preservation of buildings, structures and sites o f archaeological, historical and archtectural importance is
one of the many functions now exercised by the Department of the Environment. This Department is however o f recent
origin, having been formed in 1970 of the former Ministries o f Transport, Housing and Local Government, and Public
Building and Works.
At the time of its formation, the powers in respect of ancient and historical sites and buildings were embodied in two quite
separate sets of legislation, each administered by a separate constituent Department. The Town and Country Planning Acts.
1947—1968, with its provisions to list buildings of special architectural or historic interest, was the sphere of the Ministry of
Housing and Local Government; the Ancient Monuments Acts of 1913—53 obliged the Ministry of Public Building and Works
to schedule as ancient monuments sites and structures worthy of preservation, and empowered it in certain outstanding cases
to acquire them. With the establishment of the new Department the branches dealing with these two sets of legislation have
been brought together into one Directorate of Ancient Monuments and Historic Buildings, and the overlap problems, o f
which both Departments had long been aware are being eliminated.
For the sake of simplicity, the terminology is best defined at this juncture. Those items protected under the Planning Acts
are commonly referred to as ‘listed’; those protected as ancient monuments are desdribed as being ‘scheduled’. My concern in
this paper is principally with those monuments which are scheduled.
The Ancient Monuments legislation is by far the longer standing provision, It stems from an awareness during the later part
o f the nineteenth century —ironically at a time when many o f the sites which concern us here were being built or most
certainly in use — that Britain possessed some outstanding prehistoric monuments which should be preserved. An Act was
subsequently passed in 1882. Its Memorandum is worth quoting in full, as the spirit of the Act in respect of ownership is still
very much with us. Furthermore, its realisation that preservation o f monuments is an active and positive concept is particul
arly applicable to our work today with industrial remains:
The object of the Ancient Monuments Act is to preserve from wilful destruction or neglect, and from preventable decay,
those ancient monuments which still remain to us.
The Act endeavours to effect its object by the voluntary association of the owners of these monuments with the State. It is
hoped that when the object and effect of the Act is explained to them, owners will be willing to avail themselves of it and to
place their monuments under its protection, with a view to their preservation for all time against the risks already referred to.
The Act is not compulsory. It does not propose to take any right or property o f an owner of a monument against his will, or
to expropriate such right on payment of compensation. It proceeds upon the principle that if no right or interest o f the
owners is really interfered with, they will be desirous of doing their best to place their monuments beyond the possibility of
destruction.
Under the law as it stood before the passing of the Act there was no process by which the owner of a monument, however
interesting from an archaeological or historical point of view it might be, could ensure its preservation. The owner might feel
certain that so long as he himself should possess it no damage would accrue to it, but no process existed by which he could
bind his successors so that the monument should not be destroyed or allowed to perish from neglect; nor was there any means
by which the State could undertake any necessary work o f maintenance or repair, and thus relieve the owner o f the expense of
preserving the monument.
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The Act proposes to supply this defect in the law, by enabling the owner of any monument scheduled in the Act to place
the monument by a formal document, under the protection of the State. The effect of this will be in no way to affect or
diminish his property, interest, or estate in the monument, except so far as that thenceforward he and his successors will not
be able to destroy it. The monument will still continue to be the sole property of himself and his successors, but there will be
affixed to it the status of indestructibility, and it will no longer be in the power of anyone, whether owner or not, to
destroy or damage it. As an incident to this status the Commissioners of Works, who are charged with the execution of this
Act, will, after the monument is thus formally placed under their protection, have the right of access to it from time to time
for the puspose of inspection, and will have the right of executing any work which may be necessary for the purpose of
preventing its destruction or decay; but here there power ends. No right of access is given to the public, and the monument
remains, — subject only to the power vested in the Office of Works, —as much the private property of the owner for the time
being as before.
Subject to this explanation, it is hoped that landowners will readily avail themselves of the Act, which protects monuments
thus committed to the Office of Works against any damage from what persons soever, and thus relieves the owner of any
responsibiility or expense in respect of them.
A tenant for life, who avails himself of the Act, will bind the remainder man and his successors in title.
(MEMORANDUM ON THE ANCIENT MONUMENTS ACT, 1882)
A little over thirty years later, in 1913, the scope and content of the legislation was amended to become the basis of our work
today. Among other things, the new Act provided for the establishment of a body of experts, to be called the Ancient
Monuments Board, to advise the Commissioners on the preservation and protection of sites. The Commissioners, for their
part, were ‘from time to time (to) cause to be prepared and published a list containing
a) such monuments as are reported by the Ancient Monuments Board as being monuments the preservation of which is of
national importance;
b) such other monuments as the Commissioners think ought to be included in the List’ (Anc. Mons. Consolidation and
Amendment Act, 1913 (3&4 Geo 5 Ch 32) Pt IV Sec 15).
Although subsequently redefined, the new definition of a monument given in the 1913 Act was as follows : ‘The expression
monument includes any structure or erection other than an ecclesiastical building which is for the time being used for
ecclesiastical.purposes; and the expression Ancient Monument includes any monument specified in the Schedule to the
Ancient Monuments Protection Act 1882 and other monuments or things which, in the opinion of the Commissioners of
Works are of a like character and any monument or part or remains of a monument, the preservation of which is a matter of
public interest by reason of the historic, architectural, traditional, artistic or archaeological interest attaching thereto, and
the site of any such monument, or of any remains th ereo f..... ’
(Ibid. Pt IV Sec 22)
It is therefore clear that even from this early date, the terms of reference were wide enough to comprehend the changing
naiure and importance of the subject matter, a particularly significant point in view of the limitation of the previous Act to
prehistoric sites.
The subsequent amendments to the Acts did not alter their scope in this fundamental respect; they did empower the grant of
cash aid in appropriate cases. The effect of a monument or site being placed on the list of scheduled monuments is principally
to protect it from wanton destruction by its owner or occupier, by requiring the service of three months’ notice of intended
work being given to the Department. The Acts do not absolve the owners of any responsibility for maintenance; nor do they
empower the Department to proceed against owners who do not maintain their sites, except by direct acquisition with compen
sation.
Clearly, therefore, the distinction between protection, in a legal sense, which scheduling affords, and preservation, which is
not obligatory, though perhaps implicity, is a very real one. This is particularly true when a site comprises structures which
are subject to natural decay; many industrial monuments are of course, cases in point.
From the earliest Act in 1882 there has been provision for the Commissioners and their successors to take monuments into
the care of the State if they are so offered by their owners. Since 1913 there has been provision, rather against the spirit of
the original Act, to acquire monuments compulsorily, if the Minister accepts his professional advisors’ opinion that a site is
coming to harm at the hands of its owner. Power was also given, at the same time, to purchase sites.
The result of this has been that over four hundred sites in England, and three hundred more .in Wales and Scotland have been
acquired, the overwhelming majority offered through deeds of guardianship by their owners, and they are maintained and
preserved in perpetuity at public expense. Among them are a number of industrial archaeological interest: three windmills
and a watermill, together with Ironbridge when the remedial works are finished will be in care in England; in Wales negotia
tions are well advanced in respect of the slate quarry complex at Dinorwic, which is already open to the public; and in
Scotland the acquisition of Bonawe blast furnace has almost been completed. Apart from this, the Department keeps an
active eye on a number of sites so that they can be considered for guardianship should a suitable opportunity arise.
Compulsory acquisition and purchase are rarely used.
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On the practical side, it was no accident for the old Office of Works to be chpsen as the Department to be responsible for the
implementation of the Ancient Monuments Acts. It was, and its successor still is, the Crown building and estate agency. From
the earliest days of the legislation, professional and technical advice could be offered to owners, using staff normally available
to the Commissioners, although of course the need for specialists in archaeology has been catered for since the first Act,
which specified the need to appoint one or more Inspectors of Ancient Monuments.
Apart from the Inspectorate, there were other staff readily available to give advice. There is an Ancient Monuments Works
branch, led by architects supported by technical staff in the regions. The staple of their work is on those sites in State care.
Since their formation, in the early years of this century, they have been available to advise owners upon the basis o f their first
hand experience in dealing with old and often ruined buildings. Perhaps more important, they can give impartial advice on
the stability of structures which are in some way threatened. They are frequently called upon to guide the work of contractors
working on grant-aid cases, and their expertise can sometimes be critical when dealing with reluctant or even unsympathetic
owners.
Apart from this branch, there is also a laboratory. Its work is largely concerned with material from more traditional sites,
particularly those being excavated. Fairly recently, however, its staff have been helping to solve an in situ conservation
problem, the corrosion of the cast-iron lintels on the Darby furnace at Coalbrookdale.
This is the foundation upon which the work on Industrial Monuments has been based since 1959. Before going on to look at
that work in a little more detail, a brief resume of the complementary legislation dealing with Historic Buildings is necessary.
The Town and Country Planning Acts, 1947-72 have provided that lists should be made of buildings of special architectural
and historical interest. Once so listed, special planning permission, called listed building consent, has to be obtained before
any work affecting them can be carried out. It was recognised from the outset that the numbers of buildings of some value
would be considerable, but that the standard of protection need not be uniform. For example, some buildings would be of
high intrinsic merit whereas others would just qualify for recognition only in the context of a group. Accordingly, protection
was to be in three grades, the highest being grade one. In 1968, the grading was amended to two basic grades, and a local list,
to be administered at the discretion of local authorities. Since some grade two buildings would be outstanding in their class,
yet not sufficiently good to merit inclusion in the first grade, a subdivision at the upper end of the second grade was made,
and distinguished in the list by an asterisk.
Local authorities, exercising the planning powers in their areas, have always played a large part in the protection of historic
buildings, and they are the owners’ first point of contact. Apart from the problems of the use and appearance of such buildings
being closely akin to other planning considerations, the sheer numbers involved would imply the need for the delegation of
power from the Department. Consequently, of the 120,000 or so statutorily listed buildings, the treatment of all except
grades one and two star is left to the local authority, by and large, subject to special Department interest beyond formal
approval, or the need for a local inquiry, because of objections. Certain categories are always ‘called in’ and dealt with by
the Department using the expert advice available to the Minister. Emergency action can be taken by local authorities on
unlisted buildings by the service of a building preservation notice on the owners. This provides a six month moratorium
while the Department considers the case for statutory listing. Local authorities are also empowered to purchase buildings in
extreme cases, or they can take them into guardianship under the Ancient Monuments Acts. Grants are also available from
both central and local government.
When it has been decided that a listed building can be demolished, the Royal Commission on Historical Monuments for
England must be given a chance to record it. Surveys and photographs made as a result are then deposited in the National
Monuments Record in London.
The underlying principle o f the legislation is the realisation that the main body or stock of listed buildings will only survive if
they are kept in active use, and consequently there is some incentive for their owners to maintain them. The provisions strive
to give proper control to the alterations which make that continuing use possible.
The protection of buildings and structures of the period of the industrial revolution and beyond has, from the outset, posed
a problem o f ‘overlap’. It has proved extremely difficult to define in general terms what should be listed and what scheduled.
A provisional guideline has been arrived at however. Those sites in active use are normally now listed; those not in use or
permanently preserved are normally scheduled. Inevitably there are exceptions. Canal and dock structures, including those in
the Royal dockyards, in use or not, are being scheduled; so are bridges. Moreover, scheduling, with its direct Department
control, and ready access to impartial technical advice, has been limited to those sites of intrinsic merit, whereas listing, as I
have shown, has rather wider terms of reference.
Mr. Falconer’s paper describes the way in which items are recommended by the Council for British Archaeology for action
by the Department. Apart from this, the Listing Section are now well advanced with a complete re-survey of England and
Wales, and new scheduling is going on all the time, county by county, throwing up industrial monuments along with the
more traditional sites.
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It is difficult accurately to quantify the effort or results so fair. Most o f the listed buildings cannot be meaningfully distin
guished as industrial monuments, and indeed no distinctive categories are made in the list where they could be held to exist.
On the other hand, it has always been the practice to classify ancient monuments, and to date some 100 industrial monuments
have been scheduled.
The involvement o f the former Ministry of Public Building and Works in industrial archaeology commenced effectively in
1959. In that year, Mr. Rex Wailes, a retired engineer, was appointed as consultant to advise on the nature and scope o f the
material so that it could be decided how far the Department should deal with it and whether its existing powers were
adequate. The initial work of Mr. Wailes made it clear that although the awareness and perhaps even the concept of the
industrial monument was of fairly recent origin, material was abundant and much at risk. It was decided therefore to carry on
with Mr. Wailes appointment, and it was transferred to the CBA after the first three years, with a grant in cash o f £2,000 pa.,
since increased to £3,000 pa. Increasing emphasis was put on the survey aspect, rather than the consultancy, a trend which has
continued. Otherwise, the scheduling of sites, and grant-aid to them, was proceeded with using existing powers.
It emerged early on that the long term objective should be the preservation of a representative sample o f sites, to cover both
the innovation of techniques (historic firsts) and a general cross-section of typical early industrial sites and structures within
each class and to include the work of particularly eminent engineers and entrepreneurs.
Many of the examples in the first category were known, having been recognised as Britain’s peculiar and unique contribution
to industrialisation. But the problems of dealing with the second category were seen to be, and indeed have proved to be much
greater.
In order to establish the criteria to select sites, it was necessary to know what remained to be considered. That took time —
a particularly precious commodity in a world of incessant urban renewal and redevelopment of industrial areas. Moreover,
rapidly changing processes - such as in the gas industry —could virtually alter priorities overnight.
The policy with regard to industrial monuments has therefore had to be flexible, with a fairly subtle mix of longer and shorter
term objectives, their juxtaposition constantly under review. Those sites which qualify for scheduling as a class, for example
disused lead mining areas, are rigorously selected largely on their intrinsic merits, and a representative sample actually become
scheduled monuments. They are therefore protected; because they are subject to decay however, only a relatively short term
objective will have been achieved. The expectation is that in the longer term some examples from the ‘stock’ created by
scheduling will be actively preserved.
Concurrently, longer term preservation schemes have been encouraged and grant-aided on an increasing number of sites.
Where a site is considered of sufficient merit, applications have been and are accepted from owners, preservation trusts and
local authorities for grants in cash towards the capital costs o f repair to fabric of machinery. It has to be established that the
body concerned will be able to support itself, as annual maintenance grants are not given. In certain cases, the Department
has used its good offices to secure the establishment o f a suitable trust.
In this way, aid has been given to the following sites: Ironbridge, Bedlam Furnaces, Blists Hill South Engine House, and to
the removal of the Lilleshall Engines from their original site, all projects o f the Ironbridge Gorge Museum Trust; to Helmshore
Fulling Mill, Lancashire; to Papplewick Pumping Station, Nottinghamshire; to the Ryhope Pumping Station, Sunderland; to
Middleton Top Winding Engine, Derbyshire; To Wortley Top Forge, and to Rockley Engine House and Blast Furnace, near
Sheffield, and to Abbeydale Industrial Hamlet within that city.
It can be seen that this policy has helped, though by no means caused, the preservation of a large number of im portant sites
simultaneously; it has almost certainly enabled a more widespread effort to be made than if the Department had relied solely
on its powers of direct involvement on the one hand, or left unsupported outside bodies on the other.
Care has been taken to ensure that these longer term schemes are worthwhile, This was particularly necessary in the early
days when sites were more abundant but the means to evaluate them was not readily to hand. Demolition and continuing
progress with the CBA Survey —in some fields unfortunately in that order —has now greatly modified that position, and in
some respects, for example with steam pumping engines, the state o f affairs is almost adequate.
I have pointed out before that to protect an industrial monument is one thing, to preserve it quite another. The brief of the
Department in this field is limited to preservation in situ, and industrial monuments have highlighted difficulties which do not
exist to the same extent with the more traditional sites protected under the Acts, which, nevertheless have terms of reference
sufficiently wide, it will be recalled, to extend involvement to include more and more modern sites as time goes on. Many of
the more traditional sites are in rural areas. Life and work can and does often go on around them and they are quite adequately
preserved if left alone. In contrast to this, most industrial sites are in urban areas, which are often of considerable redevelop
ment potential. Even if they are allowed to remain, they can inhibit the development of a considerable and valuable area for
some new purpose. A particular problem in this respect has been the retention o f steam winding engines on former coal mining
sites, where the engine house, often occupying a fairly central position, can complicate intolerably any new industrial layout.
In such cases too, an emotional argument, based on the desire to sweep away the grime and perhaps for some the reminder of
a cruel way of life, adds its weight to the economic argument.
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Because of this, among other factors, owners of sites are often reluctant to see their site protected, let alone willing to take
any active steps which will be required to ensure preservation, even if there is a third party at hand to undertake the work.
Apart from the problem o f natural decay, already referred to, many sites too are prey to the vandalism which so often afflicts
the type o f zone where they are located. Simply to think in terms o f protecting industrial monuments is not enough, there
fore.
This state of affairs has to remain very much in our minds when we consider sites for scheduling, although it must be stressed
that the intrinsic worth o f any monument weighs heaviest in the balance. We must remain conscious of the need to make our
resources stretch as effectively as they can; and at the same time we must act within the spirit of the Acts which throughout
have emphasised the importance of preservation.
I will now conclude by illustrating some of the sites which have been grant aided, together with examples of sites which pose
particular difficulties for long term preservation.
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On Site Preservation of Industrial Monuments
Dr. S. Linsley and Stuart B. Smith

1.
Industrial Archaeology and Preservation
It was recently recalled that in the view of Francis Bacon, antiquities were ‘history defaced, or some remnants of history
which have casually escaped the shipwreck of time’
We are just beginning to be more assertive about our industrial
antiquities, now that so many of them have failed to survive. It has been realised that we can no longer afford merely to hope
that the present survivors will continue in that happy state. Positive action is needed and there is now much evidence that
more and more people are taking the preservation of industrial monuments into their own hands.
The recent explosive growth o f industrial archaeology is clearly related to this concern for industrial survival. Problems over
the definition of the organic subject that is ‘industrial archaeology’, will ultimately be overcome, by examining the functions .
and actions of those who call themselves industrial archaeologists. However defined, it is clear that selective preservation of
the objects of concern will fall within the ambit of the industrial archaeologist, alongside his basic work of investigation,
recording and interpretation.
Criteria for preservation have recently been proposed*2^ which certainly provide a useful statement for long term policies.
A short term grass roots approach must generally base decisions for action on an anticipated degree of success. So few people
are actively or potentially actively involved with industrial preservation, that it is imperative that those so involved, operate
with maximum efficiency. There is insufficient available energy for any o f this to be wastefully dissipated on non-starters.
Whilst it is no easier to anticipate success than it is to anticipate failure, some judgement along these lines is essential. Although
this approach is clearly haphazard and may result in an unrepresentative collection of attractive industrial miscellanea, it is only
recommended as a short term measure to allow preservationists in the field to meet the reality of the current situation.
Little has been written on the mechanics of industrial preservation and the two main forms have yet to be evaluated. In the
first form of industrial preservation the structures of concern may be preserved ‘on-site’. In the second form they may be
dismantled, removed and reconstructed, usually within a museum environment, a process which may be conveniently
referred to as ‘re-site’ preservation. Clearly the two forms may be combined, the one complementing the other.
Before considering respective roles for these two basic forms, it will be as well to make a few obvious but none the less
relevant remarks. Preservation,in whatever manner, changes that which is preserved. It will generally also change the
environment of the object being preserved. The latter is especially true where sites are opened to the public or where buildings
or structures are relocated into a new environment which is also thereby changed. Such relocations may not always be to the
advantage of the old and new environments. Whilst in practise each candidate for preservation will have to be examined on its
own merits, as will the form of preservation to be adopted, nevertheless certain general guidelines and philosophies should be
formulated and adopted to ensure acceptable forms of preservation. In general our task would seem to be to minimise
changes in the essential features of the structure and its environment.
2.
What is the Environment?
The use of the word ‘environment’ frequently carries with it a rather narrow interpretation which would be better described
by qualified expressions such as the ‘geographic’ or ‘physical’ environment. It is abundantly clear that different people will
react in widely different ways to the same physical environment; most industrial archaeologists will have found themselves to
be the odd man out in their responses to certain physical environments. An anecdote that has appeared elsewhere &) js
useful here: ‘Two people were lunching at a window overlooking the ancient Bigg Market in Newcastle. One saw what was
there; a jumble of depressing buildings, ugly, grimy, with a haphazard burden of trade and commercial signs. He saw grey
pavements and sagging tops of stalls, and a meaningless scurry of cars and people coming from unknown places and going to
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unknown places. The other also saw what was there; the shop where he’d bought a tent; the road to the Cathedral; the road
to the University; the street where you got the best coffee; where the Victorian Music-Hall was; the archway leading to the
pub where local painters could hang their pictures; and people, who knew the places he knew’.
A person’s total environment is not a simple one. His behavioural responses depend upon the symbolism he attached to
objects within that environment. These responses are modified by the personal relationships which are the essence of human
society. This should be remembered by anyone seeking to modify any part o f the total environment. ‘To sweep away the
past entirely, even, perhaps, all o f the dirty dilapidated past, is to diminish that heritage of symbols which makes society
human . . . This is not an argument for retaining the squalor of the past, it is simply a suggested reason why visual continuity,
reasonably secured, may have a human value’. O)
The behavioural environments distinct to industrial archaeologists give them a unique opportunity, indeed possibly a duty, to
assist in the maintenance o f visual continuity, thereby reinforcing historical continuity within the total environment.
3.
Re-Site Preservation and the New Museums—For and Against
Traditional museums are primarily geared to the collecting together o f exhibits for preservation and display within their walls.
The new ‘folk’ and ‘open air’ museums have a similar philosophy except that they tend to have boundary fences rather than
walls and their systems of presentation are much different. There is clearly a need (which will not be further identified here)
for all these forms of museum, for the safe guarding of small or delicate objects and for those large industrial structures which
will inevitably have to be moved. Of greater concern is the growing tendency for large and important industrial structures to
be needlessly re-sited within such museums. Museums may act indiscriminately and uncontrolled, only needing to obtain the
owner’s consent before removing what may be unique survivals of historically significant industrial structures, from their
lifetime’s environment. An advocate of re-site industrial preservation in the creation o f a ‘green-field’ open air museum
recently gave three reasons to justify this philosophy (4) . Firstly, it was argued that because the physical environment of
buildings preserved on-site may change, it might be better to move such buildings to open air museums. Secondly, re-sited
structures can be better safeguarded and will save the visitor from spending hours of driving and a great deal of route finding
in order to see his buildings. Finally, ‘a number of buildings from one industry or occupation can be related to one another in
a way that would not be possible if they were preserved forty or fifty miles apart across the countryside’. The author
concludes that the best solution is provided by a combination o f open air museums and buildings preserved on-site ‘to which
visitors can go with minds enriched by the experience they have gained from the museum’.
It is of course accepted that certain aspects of the environment change with the passage of time. We exist within the time
dimension and time is only measured by change. Aspects of a structure’s environment change continually throughout its
working and subsequent life, but this hardly justifies a complete and utter change to the artificial surroundings o f a green
field open air museum. Many aspects of a structure’s environment will almost certainly never change; its altitude, climate,
surrounding rock types and general topography may be some o f the important keys to its specific location.
The desirability o f easy access to sites and structures by a visiting public is by no means absolute; industrial archaeologists as
such, probably have no specific responsibility for providing immediate access, whereas museum curators may have this as a
primary concern. It is frequently argued that museums should be generally available where the size of their viewing public is
most easily maximised, a philosophy which has concentrated nearly all of this country’s national museums and galleries in
London. In opposition to this general tendency and in specific comment on technological collections, it was recently
suggested that ‘this socially and historically insensitive criteria, which may have satisfied Jeremy Bentham or a Hollywood
tycoon of the thirties, is unacceptable. One might as well uproot Stonehenge, transport it to London and set it up in the
Battersea Fun Fair’.^5)
Should the widespread remains associated with the Roman Wall be collectivised for easier viewing? Should the Norse mills of
Orkney and Shetland be brought to Glasgow or Edinburgh so that those who would like to see them can do so more easily?
It would be archaeologically and environmentally unsupportable that such an approach be put into practise. And yet ‘the
case for preserving industrial monuments is essentially the same as that for preserving neolithic stone circles and medieval
castles’.
It may be that some industrial monuments should be completely moth-balled, protected from elements, vandals
and the viewing public, until their proper restoration and preservation ‘in situ’ is possible.
The collecting together o f industrial structures to a common site may or may not allow an improved perspective. As many
problems o f authenticity will be created by the forced reduction of spatial and chronological relationships giving overcrowding
of unrelated industries and technologies, of building types and materials. It is debateable whether the relative dating
characteristics and patterns of the industrial structures which it is intended to re-erect are yet sufficiently understood. The
general result of such collections must be that their totality is unlikely to resemble anything which actually existed. Moreover
the obvious popular success that such collecting museums will have clearly introduces its own problems in coping for example
with car-carried visitors in their thousands. Apart from their effect on attempts at recreated realism, and the inevitable wear
and tear of exhibits, it remains to be seen whether the structural integrity o f buildings such as windmills and some colliery
winding engine houses can be maintained whilst still allowing for internal public inspection. Furthermore we are only just
beginning to appreciate the widespread environmental dangers in concentrating the attentions of the car-using populace into
relatively small areas.*
Open air museums together with structures preserved on-site outside such museums is an obvious solution to some problems,
but begs the question where ‘last remaining examples’ are re-sited in museums. The prestige o f a museum is too often
insensitively assessed by the number of its unique items and the size o f its visiting public.
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4.

The Case for On-Site Preservation

Traditionally, emphasis has usually been placed on preserving those antiquities which are least relevant to our present condition
and it is a curious but significant fact that throughout the entire spectrum of th e preservation and conservation of historic
sites and structures, it is only within the industrial field that there is a need to defend the philosophy and principles of on-site
preservation. This clearly reflects the low degree o f importance generally accorded to industrial monuments and must also
reflect the immaturity of industrial archaeology. Industrial structures generally have paramount historical, social, economic
and cultural relevance and their intrinsic value and integrity should be respected. It follows that the preservation o f industrial
relics deserves conditions at least comparable to those given to the more traditional elements of our heritage.
We may not always be adequately equipped to analyse and interpret our site and structures and must therefore ensure that
our methods of preservation do not preclude future generations, with their improved archaeological techniques and under
standing, from obtaining maximum information from these sites. New techniques of appraisal will surely arise, allowing the
interpretation of some forms of evidence which present day techniques do not even recognise. For most of our important
industrial structures, the only form of preservation which will not incur archaeological loss is preservation on-site and it is
wrong for industrial archaeologists to pretend otherwise. More than once have we been referred to as a reincarnation of the
late 19th century antiquarians and it is not always difficult to see why. We can however learn from standard classical
archaeological techniques and consider the complete moth-balling of certain important industrial relics until proper restoration
and assessment is possible. It does not matter greatly whether the time delay is extensive or whether public access is difficult
or even denied. Tomorrow’s world, its abilities, emphases, concerns and activities will certainly be different.
But it is not only considerations o f the needs and abilities of future generations of industrial archaeologists which lead to a
desire for on-site preservation. Whatever temporary changes may occur in a building’s physical environment, its overall
geomorphology is unlikely to be altered. A significant part of industrial archaeology’s role must lie in the observation,
recording and interpretation of industrial man working within and upon his environment. This can only be authentically
demonstrated by selective preservation within that environment. It is important then to retain the macroscopic geographical
setting for preserved structures.
Historically most industrial structures were built in specific localities for specific purposes which in large measure often
depended upon that locality. Again the full understanding of an industrial site depends upon it being maintained within its
locality. Objects and structures are symbols of their environment even when that environment changes. Because of the nature
of building materials, structures have a sympathy with their physical environment, a sympathy which is often too fragile to
survive relocation.
If the above considerations have an academic bias, they are none the less relevant for that, but there are in addition certain
very distinct aesthetic justifications for on-site preservation. Serendipity is surely a key attraction for the industrial
archaeologist and the fascination o f discovery or rediscovery cannot easily be reproduced in a museum environment. A
re-sited building is a new building made with old materials. The original building is destroyed and a new one, hopefully
looking like the old, is created. The fascination of an old building on its original site cannot be transferred to a re-sited
building. Its human and physical associations are left behind, its symbolic meaning is largely destroyed.
5.
Who is involved with On-site Preservation?
The effort presently being put into on-site preservation of industrial sites is mainly being exerted by voluntary bodies. In a
survey carried out by one o f the present a u th o rs /7^ organisations specifically concerned with on-site preservations were
asked a number of questions. Neither the Department of the Environment, nor the National Trust, nor railway and canal
preservation bodies, were included. O f forty-two groups contacted, forty replied, indicating that 28 groups (70%) had been
started by groups of individuals or local societies; 8 groups (20%) had grown o u t of local authority or museum initiative;
4 groups (10%) had been instigated by the site owner. (Some recent proposals from site owners for on-site industrial
preservation would have seemed quite extraordinary a few years ago). Although some projects pass from the voluntary bodies
to local authorities and museums, a large majority continue to be run by the societies, many o f them ultimately acquiring
trust status. Eleven of the forty projects had failed, five because o f the inability to prevent an impending demolition. This
indicates a remarkably good initial success level when all of the inherent problems are considered. Nevertheless, if we are to
secure a widely based stock o f industrial monuments preserved on-site, then the haphazard but wholly admirable activities
of voluntary organisations will not be sufficient.
The past few years have seen a welcome growth in the number o f museums who are taking some interest in industrial
collections. This interest ranges from a few extra showcases for local material, to new museums whose main aim is to present
industrial man through his structures, techniques and culture. Many of the latter have been termed open air museums but
only one of these museums, that of the Ironbridge Gorge, has any great concern for on-site preservation. Its flexible and
organic approach to the problems o f on-site and re-site industrial preservation is probably attributable to the fact that it is
promoted by a private trust. But many museums believe in on-site preservation as a theoretical ideal. The fundamental
principle of the Ironbridge Gorge Museum is one of ‘preserving in situ wherever possible. Only where this cannot be done . . .
is removal and re-establishment.. . considered . . . The last five years have seen in situ preservation demonstrated as the only
feasible and archaeologically acceptable means of retaining some types o f site and the most desirable for many’.
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Generally such ideals are strongly qualified. Thus ‘there is general agreement that preservation in situ should be a primary
goal. In practice, however, the form which each open air or folk museum assumes will probably depend on local circumstances,
which will include the philosophy of the founder as well as the ability to preserve in situ in a way that can be managed’. I n
reality most museums are unable or unwilling to pursue on-site preservation.
Industrial monuments are too important for their future to be determined by the personal philosophies of individual museum
curators or,for that matter, those of individual industrial archaeologists.
6.
Financing On-Site Preservation
There are several diverse sources of finance for industrial preservation, most of which specify the nature of the work which
may be financed. The total amounts available are not great although it has not been possible to ascertain total quantities
available. It is obviously important that the available money should be spent wisely and in this connection it has usually been
said that the capital costs of on-site preservation are lower than those for re-site preservation but that the running costs are
higher. Whilst this may be expected, it is not yet possible to make comparative evaluation because of the diverse nature of
projects. For example the degree of dependence on volunteer labour is clearly an important ‘economic’ factor. The financial
details which have been obtained are shown in an appendix although the usefulness of this data is limited.
The major economic problem with both forms of preservation lies in meeting the initial capital expenditure. Grants are
available but their use is rarely open ended. The Ancient Monuments Branch of the Department of the Environment will, in
exceptional cases, give grants for structural repairs but not for visitor facilities. Other government agencies will give 75% grants
Tor recreational facilities in ‘development areas’. Thus in such areas it is considerably easier to obtain grants for toilets and car
parks to be used by visitors to historically important industrial sites, than it is to get grants for the objects of their interest.
Similarly the English Tourist Board will grant aid the provision of tourist facilities in development areas, but cannot assist the
renovation of machinery, for example.
It is understandable that many funds are not available to voluntary bodies whose degree of success cannot easily be predicted,
yet as we have seen, these organisations are responsible for the bulk of industrial on-site preservation. Their need is for non
specific grants which can be used for whatever purpose the organisation feels appropriate. Such grants are few and far between
and consequently most voluntary groups obtain most of their initial finance from donations, subscriptions and fund raising
efforts. Where sites are open to the public then revenue from visitor fees and the sale of literature becomes important. One
trust operated project which is remote from large centres of population is currently showing a profit of £1,000 p.a. from
such revenues*. Another has 2,000 subscribers to its organisation and clearly backing of this magnitude is very satisfactory for
a voluntary society}-.
Visitor revenue can never be expected for many hundreds of the less ‘spectacular’ industrial monuments preserved on-site. To
ensure their preservation, new forms of voluntary society such as that in North Yorkshire,which repairs lead smelter chimneys,
are needed. Finance for this kind of work is much more difficult to obtain.
The main national source for grants for on-site industrial preservation is the Department of the Environment but the total
amount presently available would only secure one major industrial monument per year. It is a pitifully small sum when
compared with the £150,000 which the Science Museum is to disburse to provincial museums in this country to assist the
purchase, transport, restoration and re-erection of technological and scientific material. This money is not available for on-site
preservation whose short term future therefore may well now depend upon the criteria adopted by the disbursers of this
grant. It is hoped that the Science Museum are well aware of this fact or that they can rapidly re-write their terms of reference
to recognise the growing movement towards on-site industrial preservation.
7.

On-Site Preservation—A Case History; The Ryhope Pumping Station

Both of the present authors have a declared interest in this project, one being the first secretary to the preservation committee,
the other being its chairman.
The Ryhope Pumping Station was commissioned during 1868 to extract water from deep wells, for public supply. It was
built for the Sunderland and South Shields Water Company with Thomas Hawksley as their consulting engineer. The resulting
station and its pair of compound rotative beam pumping engines are typical of the high standards commonly adapted by
water undertakings of the 19th century and particularly those with which Hawksley was associated. The station operated
until June 1967 but it was not until August 1970 that serious attempts at on-site preservation were made by a group of local
people, most of whom were actively involved in industrial archaeology. They formed a preservation fund committee which
also included representatives from the Water Company, a bank manager with an interest in industrial preservation and a
solicitor who at that time was a local councillor. Initial expenses for printed stationery incorporating an identifying symbol,
and also for a glossy publicity brochure, were met by the proceeds from one jumble sale. A press conference was soon held
and numerous relevant organisations were contacted. Simultaneously, work commenced on the site with more than half of
the preservation committee being directly involved.
*Consideration is now being given to the limitation of numbers of people visiting certain attractions by the introduction of prohibitive admission
charges.
*Crofton Beam Engines
tSurrey and Hampshire Canal Society
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Estimates for capital and running expenses led to the conclusion that a capital endowment of £20,000 would be needed to
finance all the foreseeable requirements by invested income. This assumed that most of the physical work would be carried
out by contractors and that visitor facilities such as car parks, toilets and a tea room would not be provided. A widespread
appeal was launched on this basis but brought disappointingly little cash. However, substantial grants were obtained from the
English Tourist Board, the Department of the Environment and Sunderland Corporation. The Sunderland Museum offered
considerable assistance and above all the patient and sympathetic encouragement of the Water Company, who would continue
to be owners and joint users of the site, helped in many ways. In addition, a growing number of volunteer workers were able
to drastically reduce the anticipated expenditure.
Thus by April 1972 after widespread coverage in both local and national press, radio and television, and in less than two years
after the initial discussions, the Ryhope Pumping Station was opened to the public. In addition to all of the work that had
gone into restoration and in making the station safe and presentable for a visiting public, toilets, a tea-room and extensive car
parking had been provided. The total expenditure had been some £7,000 of which about one half had been in the form of
grants. It was professionally estimated that volunteer work had been carried out to the equivalent value of £5,000 and
throughout the summer of 1972 the station was open to visitors at weekends and at other times by arrangement, being
entirely staffed by volunteers. Visitor revenue was some £400, exceeding the original estimate by one-third.'
The Ryhope Engines Trust has now been formed and has every reason to look to the future with confidence.
8.

Some Problems with On-Site Preservation

Aesthetics and Academics
It is almost impossible to preserve industrial structures on site without some degree of public sympathy. Structures such as
windmills and canals are generally aesthetically acceptable, many other industrial structures, however, are not. Industrial
archaeologists may quite properly feel that such considerations are irrelevant but they are often of ultimate significance in
the minds of the public and their representatives, when considering the preservation of industrial remains of the relatively
recent past. A neolithic equivalent of a colliery wasteheap would undoubtedly be revered, whilst arguments that the Roman
Wall was ugly, plain or beautiful, would quite rightly be regarded as superfluous. There is a delayed aesthetic response to
many industrial structures, the delay covering the period between the end of the structure’s working life and that indefinable
point in time when the public mind and eye forgets its former antagonistic response from direct association and sees instead
a new, indirect and symbolic relevance in that very same structure. It is part of our function to ensure the survival of such
structures through the delay period and in general to work to reduce or eliminate the delay by general education.
Similarly there is a delayed intellectual response to the historical significance and interpretive value of recent industrial
structures. Again it is important to ensure that structures survive through temporary periods of academic neglect.
Remoteness
Problems of remoteness, vandalism, access, and supervision will often arise with on-site preservation. They are not new
problems in that remote sites representing all phases of history have been widely preserved. However until industrial sites are
as highly regarded as others, then these problems will persist and will clearly have to be met by solutions which may not
always be ideal. Again, moth-balling may be a useful temporary expedient.
A parallel problem lies in the safeguarding of small relics whose seemingly continuous disappearance from the landscape may
be attributed to many causes. Village pumps and stand pipes, street furniture, turnpike and other road signs are all so easily
portable as to make it only a matter of time before they are scrapped, buried, or removed to private or public collections.
Is it possible or desirable to protect such items or to replace them as they disappear?
Voluntary Societies
With so much industrial preservation lying in the hands of voluntary societies, often of only a few years standing, questions of
permanency, expertise, co-ordination and recognition are bound to arise. Without general recognition many societies have
been positively discouraged by public authorities, by local and national museums, by grant awarding bodies and by public
apathy. The resulting danger of impermanence then becomes a part of a vicious circle and the overall result may only be to
postpone the ultimate and seemingly inevitable destruction of the site. The haphazard and uncoordinated activities of such
groups has meant that mistakes have been repeated.
Techniques o f Preservation
Because of the nature of some industrial sites, especially those preserved on-site, new techniques are being developed for their
preservation. Since many sites, including some of national importance, are in the care of small voluntary societies, there is a
danger that inadequate techniques may be employed. The new museums are themselves often in need of advice from experts
outside of their own establishments. Undoubtedly, much that is now being done to preserve some monuments will ultimately
be regretted. The dichotomy between preservation and public display has already been mentioned. Should public access take
precedence over archaeological demands and historical exactness? Many monuments preserved on-site offer the attraction of
working display and certainly such demonstrations o f ‘living history’ offer an added dimension to the understanding of the
site. But machines have a finite life, the duration of which may be reduced by their operation. In all these aspects, on-site
preservation needs a professional expertise which is only too rarely available.
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On-Site Preservation—What can be done?

It has recently been written that ‘Unlike the more traditional elements o f the national heritage . . . industrial monuments are
more abundant ; because of this they are also frequently o f less obvious interest to public authorities’.^ ) But the next few
decades will probably see more new buildings than the country’s entire building output during the industrial revolution to
date, and until there is an effective means of ensuring the appropriate preservation of many more important industrial
structures, there is no room for complacency. Given that the most urgent need in the field of industrial preservation is to
preserve a satisfactory numbc* of structures on-site, and given that present resources and attitudes are inadequate, what
suggestions can be made,and what steps can be taken, to bring a new outlook into general being?
Firstly, voluntary preservation societies who have given much and from whom much more is expected, will undoubtedly
continue to be the backbone of on-site industrial preservation. They must however attempt to become more efficient, partly
by learning from the mistakes of other similar groups. This can only be satisfactorily achieved by coordination and ultimately
a ‘National Industrial Trust’ could combine such separate efforts more effectively. Such a body could be financed by private
endowment and by public grants. To act as a counterpoise to the many agencies who are steadily but remorselessly denuding
our landscape of its industrial monuments it should have on-site preservation as its primary aim. It could afford to preserve
many structures which have no immediate public appeal but which may nevertheless be of considerable importance in the
overall presentation of a balanced picture o f industrial Britain. On a local scale the voluntary societies should combine with
bodies such as the Conservation Corps or the Wildlife Trust, where sites of common concern are involved.
Secondly, museums, and especially the new open air museums, must become more outward looking and must work in
sympathetic and mutual cooperation with voluntary preservation societies. They should investigate ways of putting
something back into the landscape and not act just as a receptacle for reclamation casualties and planner’s problems. They
should be more thorough and explicit in their evaluation of the benefits of re-site preservation and should also carefully
consider the consequent archaeological loss. They should be more ambitious in the establishment of ‘out-post’ museums
either by on-site preservation or by utilising old buildings for the display of collections.
Thirdly a national organisation for industrial archaeology should be established to further the development of that subject
on a wider but more coherent basis. By virtue of the recognition which such a body would have, and also by its ability to act
as a pressure group, it could demonstrate to industrialists and public authorities that a concern for the preservation of
industrial relics is just as much an investment in the future as automation or reclamation*. It could press for the on-site
preservation of our important industrial structures and advise on suitable treatment for those which cannot under any
circumstances be so preserved.
Fourthly the Department of the Environment, who are already assisting industrial preservation but whose recent ‘eyesore’
grants have furthered the diminution of our dwindling stock of industrial relics, should demonstrate a degree of interest in
such relics proportionate to their obvious interest in more traditional monuments. Listing and scheduling will not prevent
buildings from falling into picturesque decay or even from being demolished. They should see listing as the start o f a process
and not its conclusion. More industrial sites must be taken into guardianship and more money made available for on-site
preservation in its widest sense. They should encourage local authorities to conserve industrial areas, with new uses for old
buildings. They could investigate the case for subsidising certain old and possibly now uneconomic industrial techniques and
processes to ensure their survival. In return for such subsidies forms o f public access could be negotiated.
10.

Concluding Remarks

To maintain absolutely the historical, archaeological and environmental significance of industrial sites, the only justifiable
form of preservation must be on-site. There are clear indications that this awareness is becoming widespread, mainly due to
grass roots activity. It is not yet true however that local and national ‘establishment’ agencies have responded in adequate
measure to this movement. National organisations could provide a more concerted and effective stimulus.
In general it is imperative to state clearly and unequivocally that the on-site preservation of industrial structures must be the
primary form of preservation and to act accordingly if we are to ensure that the monuments of industrial man are to be
safeguarded from the ‘shipwreck of time’.
*Admission of visitors to near obsolete industrial premises can make the difference between profit and loss operation. The Tolgus Tin Stream
Works in Cornwall illustrates well the opportunities for small industrialists in this field.
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APPENDIX
RE-SITE PRESERVATION
In order to assess the costs involved in re-site preservation, ten museums in Britain which had moved buildings or large
structures were contacted. Of these nine replied and six gave a breakdown o f the cost involved. Museum curators were asked
the following questions.
(a)
(b)
(c)
(d)

When was the building or structure moved?
What was the cost of moving the building or structure?
Who carried out the work?
What are the present running costs?

Question (a) was posed so that the costs should be redated to the value of the pound at the time, question (b) included
dismantling, transport and re-erection and question (c) was included in case a lot of the cost was hidden by the use of
volunteer labour.
REPLIES
It is apparent that some museums have little idea how much their projects cost. The table distinguishes between buildings
and structures.
Name of Museum
& building moved

When
moved

Cost of
Re-siting

Who did Work

Annual
Running Cost

Danzey Green Windmill

1969-70

£8,000

Volunteers with
2 carpenters

not available

Chainmakers’ Shop

1970-71

£2,150

Volunteers with
bricklayer and
carpenter

not available

Nailmakers’ Shop

1969-70

£650

Volunteers and
bricklayers

not available

1950-51

Not known
”

Own staff
”

2 craftsmen

Avoncroft Museum
of Buildings

Welsh Folk Museum
St. Fagans
Woollen Mill
Tannery

1963-68

Tollhouse

1962-68

attendant
attendant

Chichester Open
Air Museum
Littlehampton Granary

1969

£713
(dismantling
free)

Bayleaf Farmhouse

1967-73

£5,197
(dismantling
free)

Southwater Forge

-

Volunteers and
one craftsman

£138

Volunteers

not
available

not available

not available

Bristol City Museum
Stratford Mill

1950

not available
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When
moved

Cost of
Re-siting

Who did Work

Annual
Running Cost

Beamish Winder I

not yet
moved

est. £1,500
for
dismantling

Rowley Station

dismantled
1972

dismantling
£3,000
Re-building
£10,000 est.

Volunteers, plus
contractor, plus
museum staff
Museum staff

not applicable—
probably one
attendant
”

Milnthorpe Gas Works

dismantled
1972

dismantling
£1,600 plus
cost of own
staff

Staff plus
contractors

probably 1.5
attendants

Name of Museum
& building moved
North of England
Open Air Museum

Newcastle Science
Museum
Turbinia

1960

transport &
restoration
£7,000
Re-building
£13,000

Contractors

£330

Vertical Blowing
Engine

1971

£4,000

Contractors

part of large
site

David & Sampson
Blowing Engines

1971

£16,000

Contractors

part of large
site

Shelton Tollhouse

1972-73

£1,500

Museum staff with
some volunteers

not completed

1966-67

not
available

Contractors and
museum staff

not available

1969-71

£25,000
plus
building
alterations

Contractors

not available

Ironbridge Gorge
Museum

Royal Scottish Museum
Aberdeen Waterwheel
National Maritime
Museum
Reliant

ON-SITE PRESERVATION
It was difficult to select a small number of projects from the many in progress but 14 were chosen to get a broad cross-section
of voluntary and professional on-site preservation projects. Of those contacted 13 replied.
The following questions were asked.
(a)
(b)
(c)
(d)

What has been the total capital cost to date?
What are your future estimated capital costs?
What are your annual running costs?
Who carried out the work?
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REPLIES
It was surprising how much detailed thought had been put into the preparation of estimates by the respondents, mainly
voluntary societies. In general, on-site preservation groups appear to be well run and to be on a sound financial footing.

Project

CAPITAL COST
To Date
Future

Who did the work

Annual
Running Cost

Monkwearmouth Station,
Sunderland

£48,000
(purchase
£1,000
conversion
£42,000
Fittings
£5,000)

Nil

Local authority

£13,597
(1973-74 est.)

Faversham
Chart Mills
Cheddleton
Flint Mill
Finch Foundry,
Sticklepath

£9,250

£500

Builders and
volunteers

£250

£2,000

£150
per ann.
£3,000
mainly
for
facilities
provision
of
amenities

Builders and
volunteers
Builders

£100

£12,0Q0

Crofton
Engines

£6,358 +
£1,500
free
materials

Polegate Windmill,
Eastbourne

£4,577
(purchase
price was
£1,577)

Eastney Pumping
Station, Portsmouth

future £3,000
present £500

Volunteers

£3,000 a lot
spent on
steaming

£500

Builders and
volunteers

£160

£14,000

£6,000

Local authority

not yet open

Ryhope Pumping
Station, Co. Durham

£8,000

£3,000

Contractors and
Volunteers

£500

Ruddington
Framework Knitters Shops

£3,500

£5,000

Builders and
Volunteers

£125

Upminster
Windmill

£5,000

Builders

£50

Fulwell Mill,
Sunderland

£4,000

£5,515

Contractors and
local authority

£250

Hay Incline

£500

£5,000

Army, volunteers,
contractors

not applicable

Bedlam Furnace

£5,000

£2,000

Contractors and
volunteers

£200

Rose Cottage

£9,000
not known

£4,000

Own staff

£500

£2,000

Contractor

£200

Ironbridge Gorge Museum

Darby Furnace Site

.

Re-site preservation - Shelton Tollhouse, Blists Hill, Ironbridge Gorge Museum Trust
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On Site preservation - The Abraham Darby Furnace Site, konbridge Gorge Museum Trust.

On Site preservation - Bedlam Furnaces, Ironbridge, Ironbridge Gorge Museum Trust.

On Site preservation —Rose Cottage, Coalbrookdale, Ironbridge Gorge Museum Trust.
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The role of the Science Museum in industrial preservation
Dr. J. Wartnaby

The Science Museum in South Kensington has more than one role to play in industrial preservation but 1 have been asked to
speak today on a specific activity in which we have become involved only recently. This is our administration of a fund the
news of which was made public by an announcement in both Houses of Parliament on 30th January of this year. The fund
stands at £150,000 for the financial year 1973/74.
We have now worked out a detailed policy and methods of procedure for awarding grants from the fund and we have already
acquired some experience of operating the procedure. A printed pamphlet explaining the terms and conditions involved will
shortly become available together with the appropriate forms. What I have to say now summarizes the contents o f the
pamphlet and the forms.
First of all it should be made clear that the fund is intended primarily to assist the purchase of movable objects by local and
university museums in England and Wales. There is a separate fund for Scotland administered by the Royal Scottish Museum.
The purpose of the fund is the preservation of scientific and technological material in a manner conforming with a national
pattern of acquisitions intended to avoid unnecessary duplication, while encouraging regional specialities. In administering the
fund, the Science Museum has the advice of an independent committee.
Clearly, it is necessary to specify which institutions are eligible for grants and the rule here is that a museum is elegible
provided that its purchase grant is not made directly by the Exchequer and that it is normally open to the general public or
to the general body of students in a university and that it is not run for profit. This means, in effect, that municipal, county,
university and local museums come within the ambit of the fund whereas the national museums and, in general, the museums
of individual colleges, faculties, societies and companies are excluded.
Next we come to the eligibility o f objects for grants. I have already made the point that only movable objects are considered.
The rule is that site and structural matters remain the responsibility of the Ancient Monuments and Special Services
Directorate of the Department o f the Environment. There is also a restriction as far as price is concerned. The object, or
group of closely related objects, must not cost less than £100 or more than £20,000. The cost of acquisition is taken to be
the sum o f the purchase price, (which may in some cases be nil), the cost o f transportation, the costs of dismantling and
erection elsewhere, and the cost of restoration. No institution may receive more than £10,000 in grants in any one financial
year. Grants cannot be made retrospectively.
Since the fund was set up to facilitate new acquisitions, money from it can be allocated for further work on material already
acquired only in exceptional circumstances—in order to get recently acquired material on show—and this can be done only if
funds permit after other higher priority commitments have been met.
I come now to the rate and payment o f grants. The amount o f a grant may not exceed 50% of the cost of the object in
question. It is obligatory that o f the remaining 50%, not less than one-half must come from a local, as opposed to another
national, source. Grants are paid after the curator certifies that the object has been paid for in full and transferred to his
museum. Grants are thus a form of reimbursement. Once a grant has been made, the museum concerned may not dispose of
the object so acquired without the consent of the Secretary o f State for Education and Science.
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The Suspension Bridge
Douglas B. Hague

A short account precipitated by the proposal to demolish Telford’s Conway Bridge in 1960; the successful attem pt to save it
and the eventual preparation o f a short guide fo r the National Trust.
In contrast to the more usual form of arched bridge which is in compression, the suspension bridge demands spectacular
tensional strength, which when combined with light-weight modern materials and exacting design has made it possible to
erect bridges of prodigious length. However, the origins of the suspension bridge are both ancient and primitive, and are to
be sought mainly in China but also in America and Africa. Speculation as to whether the first builder was inspired by a thread
of gossamer wafted by the wind or to the wild swinging of a tree-monkey on a hanging tendrel is engaging, but unfruitful.
The evolution and development of the suspension bridge can best be traced in the little known areas of west China, Tibet and
north India; an area where men live at a higher altitude than anywhere on earth. A desolate and remote land, so split by deep
and precipitous valleys that the invention of the rope bridge was forced on its inhabitants.
The earliest forms, which still survive, could be described more as a primitive cable-way. Two pairs of ropes were slung across
a chasm from a high point to a lower one on the opposite bank. On each was slung a sort of cradle or bosun’s chair, and in
this the intrepid traveller sat and launched himself into space, trusting in the efficacy of the yak butter used to lubricate the
ropes, and in his own weight to provide sufficient momentum to carry him across. Alternatively a single rope supported on
posts was used with a running-line to haul the cradle backwards and forwards. In the lower lands where bamboo grew this was
used to weave ropes, but in higher altitudes ropes were woven from yak wool. The importance of the Tibetan yak cannot be
over-estimated, both to the economy of the area and in its modest part in bridge design. The next stage was to hang three
ropes, two upper ones forming hand-guides with a sturdier central one as a foot rope, all being lashed together with smaller
vertical ropes. This elemental structure is used the world over by the most primitive folk; nowadays often making use of
modern fibre ropes. The final stage in this catenary bridge was the widening of the walking-way by the provision o f two lower
ropes and the laying of split branches or planks, which enabled porters laden with packs to pass on the bridge. From this
evolved the suspension bridge as we know it today, where the roadway is so hung as to be horizontal, a development which
enabled it to be used by pack-animals and eventually vehicles.
A number of suspension bridges are recorded by early travellers in China, several being of considerable size. One with a total
length of 700 ft (212m) and the greatest of its five spans being 200 ft (61m) is described in AD 1177. It, and many others,
were first erected much earlier in the first few centuries of the millenium. Not surprisingly, structures of bamboo ropes were
in constant need of repair, yet despite the generally accepted ingenuity of the Chinese people, it is not generally known that
they were in fact using wrought iron chains for bridges in the sixth century and probably earlier. Most of the earliest recorded
iron suspension bridges were in the province of Yunnan in S.W. China, and these include several over the Mekong River. One
of 255ft (76m) span was rebuilt in 1410, but by tradition dates from ca. AD 65. Another,dating from 595, was destroyed in
794. Of particular interest was one in Kweechow, in south China, which was erected in 1629, and fully described in a book
of 1665. Some o f these structures were seen and reported by early western travellers, including Jesuit missionaries and in later
diplomatic despatches: an 18th century German dictionary contains an illustration of a dramatically sited bridge. From such
accounts knowledge of their existence passed to the 18th century engineers. Written in one of Thomas Telford’s small
commonplace books is a note, clear proof that he was aware of and interested in these structures. ‘Examine Chinese bridges
as said to be between hills’.
Although medieval draw-bridges were partly suspended on iron chains and designs published in 1595 by Veranzia show a
flexible bridge of iron and wood, the suspension bridge was developed in Europe until the mid 18th century. It is
agreed that the earliest was the one erected over the Tees about 1741,2 miles above Middleton. This was 70 ft (21m) long
and was a very narrow foot-bridge 60 ft (18m) above the river. In 1760 Finlay, an American, erected a bridge of the same
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span, and as a consequence of further researches he took out a patent in 1801 and several notable bridges were based on his
work. The next important figure was Capt. Sir Samuel Brown, an English sailor. His first large achievement was the Union
Bridge over the Tweed which was opened in 1820. This had a clear span of 361 ft (1 10m) and a width of 18 ft (5m). By 1817
he had evolved and patented the wrought iron link, whilst Telford was working independently on the same problem. It is
gratifying to note that both men were able to collaborate in this matter. Brown’s more famous achievement was his chain pier
at Brighton, erected in 1823 and partly destroyed in 1836. Meanwhile in France and Switzerland rods of iron or wires were
favoured, and drawings exist of the Geneva Bridge over the Rhone at the outlet of the lake, whilst the dramatic and romantic
Pont de la Caille of 1838, castellated like Conway, appears to have been preserved with its original cables.
The serious effects of storm on suspension bridges was soon appreciated, and the failure of part of the Brighton chain pier in
1836 was caused by a cross wind which caused the whole suspended to sway, and the platform to twist and undulate in an
alarming wave-like motion called torsional oscillation. At Brighton the main chains held but the suspenders failed and the
platform broke up. Soon after the opening of the Menai Bridge in 1826 a storm damaged the deck, whilst in 1839, five years
after Telford’s death, a hurricane completely wrecked the roadway which was left carried on the inner pair o f chains as the
suspenders from the outer ones had all snapped. These experiences prompted designers to stiffen existing decks and design
deeper and less flexible lattice girder type of platform. Designers were also exercised by the need to develop a suspension
bridge rigid enough to carry a railway train. This problem was best solved by the American engineer Roebling in his Niagra
Falls bridge o f 1855. This had a span of 820 ft (250m) and an 18 ft (5m) deep double-decked girder span with rails on the
upper deck; the bridge was also notable for the first use o f the spinning in situ of compound wire cables. Another later and
interesting solution was invented by the British engineer R M Ordish, 1824-86, and can still be seen in his Albert Bridge at
Chelsea, but alas, no longer in his larger Franz Joseph Bridge in Prague. Here the deck is carried on a number of chains
radiating down from the tops of the pillars; in order to keep these chains absolutely straight and of constant length and to
avoid sway, they in turn were supported by suspension rods hanging from an upper catenary cable. The visual effect is rather
inelegant and suggests a later modification. Another interesting solution, anticipating some more modern forms, is a tramway
bridge at Rochers Noirs in the Massif Central. Here a box-section girder similar to that at the Britannia Bridge at Menai
actually houses the train, but the girder is partly suspended on a radial system of wires.
A highly original solution to the rigid suspension bridge was invented by Brunei and now represented solely by his Saltash
Bridge. Here, instead of a catenary with its complex problems o f anchorage, the steel piers separating the two 465 ft (140m)
spans, are held apart by arches formed of steel tubes, and from these tubes the track was suspended by means of a braced
system of slender girders. Saltash was Brunei’s last work and he died on the year of its completion in 1859.
With the ascendency of road traffic the need to accommodate railway trains is no longer a challenge to designers. After
Telford’s famous Menai Bridge of 580 ft (180m) span, and Brunei’s Bristol Avon span of 700 ft (210m), the design of great
suspension bridges passed to the United States of America. The first distinguished example being the Brooklyn Bridge in
New York erected in 1883. This has a span of 1,595 ft (480m), and was to be the longest bridge in the world for 46 years.
The next phenominal step was taken with the completion of the George Washington Bridge, also in New York, in 1931,
which has a span of 3,500 ft (1070m). The 4,200 ft (1280m) span of the Golden Gate, San Francisco, was achieved in 1937,
and this majestic structure held the record until 1964 when beaten into second place by a mere 60 ft (18m) by the Verrazano
Narrows of New York. Since the 1960s British designers have returned to the field; first with the Forth Bridge of 3,300 ft
(1,000m) in span, and in 1966 with the slightly smaller but incomparably beautiful Severn Bridge. This brilliant design has
neat lines obtained by use of an aerodynamically designed deck delicately hung on a system of inclined suspension cables.
The same form is being utilized in two major bridge-building undertakings spanning the Bosphorus and the Humber, the main
span of the former being 3,522 ft (1,074m) and the Humber will be 4,592 ft (1,400m), with a total length between
anchorages of 2,220m.
The juxtaposition of Stephenson’s 1848 Britannia Tubular Bridge and Telford’s Menai Bridge is interesting, as Stephenson
fitted cleats to his tubes half feeling the need for suspension chains from the tall piers, as mentioned in the small French
tramway bridge. However, these two forms of bridge construction never married, and each developed independently although
the box-girder form was premature and had to wait until the post war period to be resuscitated. The most remarkable
achievement in this design is the Europa Bridge in Austria. In these structures a deciding factor in the design is to ratio the
spans so that the free cantilever method of construction can be used, which is very economical in shuttering. Parallel with this
is an ingenious combination of the box-frame and suspension bridge; the cable-stayed bridge. This basically triangular structure
is designed to be rigid, by pre-stressing the tension members under the dead load. The combined use of the two forms can be
seen at the Severn and Wye bridges.
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Preservation of Industrial Relics in the South Wales Coalfield
Dr. W. G. Thomas

The Department of Industry at the National Museum of Wales has from its inception in 1959 been concerned with the preser
vation o f selected relics from the various industries of Wales, both past and present. This paper describes the progress that has
been made with regard to the relics of the Coal Industry in South Wales.
The Museum was able to preserve two valuable coal-mining relics some years before the Department of Industry was established.
These are a water-balance winding gear from Brynpwllog Pit, Blaencarno, Rhymney, c.1830 and a beam winding engine from
Lightmoor Colliery, Forest of Dean, c.1805, both of which have been re-erected in the museum grounds.
A considerable amount of coal-mining material has been accumulated during the past ten years* a task which was helped, and at
times attended with some degree o f urgency by the multiplicity of colliery c losures during the 1960s. Some of this material is
now on exhibition in the mining gallery, including a few large items such as a colliery cage, a coal-cutting machine and an
early D.C. generator.
The problem that soon presented itself was how to preserve the many other large items of redundant plant and machinery
that were being discovered in increasing numbers and which were in danger of destruction. These ranged in size from the very
large objects housed in purpose-built buildings such as winding engines and ventilating fans, to the smaller but still appreciably
sized objects, too large to bring into the limited accommodation at the Museum, such as haulage engines, pumps, compressors
and miscellaneous equipment found both on colliery surfaces and underground.
With regard to the very large relics in purpose-built buildings, the obvious procedure was to preserve them on site wherever
possible. With the other category, which were housed in various colliery workshops, engine houses and in odd corners of other
buildings and underground, the problem was what to do with them. The National Coal Board, from the beginning has been
most co-operative and generous. Where a piece of redundant plant or machinery was brought to their notice as being of his
torical importance and worthy of preservation they invariably agreed to donate it for that purpose.
Until about three years ago, the only recourse open to us in the matter of the storage of the second category of material
lying at the collieries was to prevail upon the men on the spot to hold them for us until they could be taken into our custody.
This was an unfair burden on men busily engaged in coal production in an industry undergoing rapid change and inevitably
some material was mislaid or inadvertently scrapped.
By the Spring of 1970 however, it became possible to go ahead with the systematic collection and brining in to storage of
the various items held, not only goal-mining material, but also material from the other industries in Wales. This was due to
the decision by the National Museum to establish a new Industrial and Maritime Museum on a docks site in Cardiff. At the
same time money became available for dismantling and transporting the material into a temporary place of storage in the
form o f a disused warehouse which the Docks Board had made available to us. Some of the objects which have been brought
into storage and those which are to be preserved on site will now be described.
PRESERVATION ON SITE
Probably the most interesting example o f a relic preserved on site is that to be seen at the Glyn Pits near Pontypool (ST.’
265999). The National Coal Board ceased to use the colliery for pumping purposes towards the end of 1966 and it was pro
posed to fill in the shafts before abandoning the site. Approaches were made to the Coal Board with a view to preserving the
two stone-built engine houses, one containing a beam pumping engine and the other an overhead flat rope winding engine ,
both made at the Neath Abbey Ironworks in about 1845. The Area Director very kindly agreed to donate both buildings
and their contents for preservation and also to leave the top few feet o f the pumping shaft unfilled, thus making it possible
for us to preserve the horizontal wooden connecting rod linking the beam pump with the pump spear rods in the shaft.
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It was hoped that these two buildings and their contents, together with the pump linkage mentioned would be taken into
guardianship and eventually restored. Unfortunately, this does not now appear to be feasible because of extensive vandalism
and the present intention is to secure the buildings and. contents against further damage leaving the matter of restoration and
possible exhibition to the public in abeyance for the time being.
At Elliot Colliery, New Tredegar, the East Pit Steam winder is the last remaining twin-tandem compound winding engine in
South Wales. It ceased winding coal when the colliery closed in April 1967. Towards the end of that year it was apparent that
underground salvage operations would soon be completed and that the engine would become redundant.
The National Coal Board’s Area Director was asked if he would donate the engine for preservation on site and this he readily
agreed to do. The Local Authority were then approached and eventually agreed to the engine house and contents remaining
where it was, as an ‘island monument’ inside the light industrial estate proposed on the colliery site.
The Elliot Colliery engine house, of stone construction and dated 1891 is typical of many winding engine houses of the late
nineteenth century. The engine, made by Thorn will & Warham, Burton-on-Trent, who also supplied many other Welsh
collieries, was initially a twin-cylinder engine which was later enlarged as the colliery developed, by the addition o f two highpressure cylinders, one on each side to form a twin-tandem arrangement.
Thanks to the quick response of the Coal Board it was possible to start protective work on the engine the day after it
stopped working. Members of the staff of the Department of Industry, aided by volunteer helpers, soon treated all parts of
the engine against corrosion and all removable brass and copper fittings were brought in for safe keeping. It is gratifying to be
able to report that the Elliot engine house has now been accepted for guardianship by the Department of the Environment
who will be responsible for restoring the building, whilst the engine will be preserved and, we hope, eventually exhibited, by
ourselves.
The Waddle Fan and horizontal steam driving engine at Nixon’s North Pit, Mountain Ash is visible from the main road
through the town. Until 1967 it was used as a standby ventilator for Deep Duffryn Colliery but was then condemned for this
purpose because o f bearing trouble and became redundant. The National Coal Board’s Area Director was subsequently
reminded o f our interest in it and of our hope that it might be preserved. We were assured that no action was proposed in the
near future regarding it and that we would be informed before any was taken. The installation has also been scheduled as an
industrial monument as an added precaution. In the meantime the fan and engine house are part o f the Deep Duffryn Colliery
complex and the colliery management is co-operating with us in our efforts to protect and preserve the installation as far
as possible under the existing arrangement. The fan is the last of the large open-running type centrifugal fans in South Wales
(35ft. diameter) and both fan and engine were made by the firm of Waddle of Llanelli, Carmarthenshire, who have been in
the business for over a century. We have recently been offered a large facing lathe which was used in the manufacture of these
fans and which is at present at the firm’s premises in Llanelli.
The engine house and winding engine at the Hetty Shaft, Tymawr Colliery, date from 1875. The building is of good stone
construction and stands prominently alongside the road from Pontypridd to Trehafod and the Rhondda Valleys. The engine,
by Barclay & Cope, of Kidsgrove, Staffordshire, is a fine example o f a twin-cylinder steam winder of that period. It is still
used occasionally for inspection purposes, worked by compressed air, and the N.C.B.’s area authorities and the colliery manage
ment at Tymawr are aware of and sympathetic to our interest in the eventual preservation on site, of this engine. Meanwhile
the building has been scheduled, again as a precaution.
The Water Valance Pit Headgear at Cwmbyrgwm, Monmouthshire, is the last in South Wales on its original site. The only
other example known is preserved in the Museum grounds, as mentioned earlier. At one time, in the mid-nineteenth century,
there were more than sixty of these water valance winding machines in use in Glamorgan alone and they were certainly used
widely in Monmouthshire and to a certain extent in West Wales.The one at Cwmbyrgwm dates from 1820 and still retains the
original timber beams supporting the balance wheel, the rest of the structure being cast iron, apart from the cages, guides and
chains etc. The site was first visited in 1964 and although it had remained untouched for many years previously we were only
just in time to save it from demolition during tip removal operations two years later, in 1966. The National Coal Board
subsequently agreed to leave it intact after filling in the shaft, and it has also been scheduled. It may not now be possible to
preserve it on its original site however, in view of the recent deterioration of one of the two carrying beams which will have
to be replaced. In view of the remoteness of the location therefore, some thought is being given to its removal to another
old balance pit site at Blaenavon, further up the valley, where it will be near two other ‘on site’ preservation schemes, one
already started involves the old ironworks site and the other involving a colliery has been agreed in principle and discussions
are proceeding.
A further on site preservation project was considered for the Horizontal Triple Expansion Fan Engine at Crumlin Navigation
Colliery, also in Monmouthshire. Made by Walker Bros., Wigan this again is the last of its kind left in South Wales. The
National Coal Board’s East Wales Area Director was again kind enough to donate the engine for preservation. The engine
consists o f four cylinders and a 16ft. diameter flywheel weighing 15 tons, whichis why it was hoped to preserve it on site. It
is now clear that there is very little possibility of the Fan House being allowed to remain where it is indefinitely and so plans
are afoot for taking it into storage and exhibiting it in our new Industrial and Maritime Museum. In the meantime members
of the department, again with the help of volunteers, have carried out protective work on the engine including greasing and
painting and the removal into safe-keeping of vulnerable parts such as brass lubricators etc.
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The department has a joint interest with the local authority at Aberdare in the preservation of the old Gadlys Colliery
engine house and winding engine. The authority are responsible for the maintenance of the building, whilst we are responsible
for the preservation of the winder. This is an early type of electrically driven winding engine and is a fine example illustrative
of geared drives from electric motors.
There are a few derelict colliery engine houses still standing in the coalfield and two of these are of particular interest. One,
the Scotts Pit at Llansamlet near Swansea is a Cornish-type engine house which housed the Cornish pump installed there in
the early nineteenth century to cope with the extremely wet conditions of the Lower Swansea Valley collieries. The building
has been scheduled as an industrial monument.
The other building at the Genwen Colliery, Bynea, Llanelli, Carmarthenshire, also housed a Cornish beam pumping engine of
the early nineteenth century and is being preserved by the local authority as an industrial monument and stands in an area of
gardens and lawns which form the centre of a housing re-development in this old part of Llanelli. The Genwen Colliery was
one o f the many collieries in the Llanelli area which was amongst the earliest mining areas in South Wales.
REMOVAL INTO TEMPORARY STORAGE
As mentioned earlier, through the good offices of the British Transport Docks Board and the kind co-operation o f the Docks
Manager and his staff at Cardiff the Department has been able, for the last three years to store a number of objects at the
Docks. Initially, due to the limited funds available, only items in danger of destruction or which could not be held for us any
longer were brought in. More recently, following the acquisition of a second storage place near the site of the proposed new
development at the docks it has been possible to concentrate on bringing in more material, in particular items that will be
exhibited in the first stage of the new development. In the field of coal-mining, the following items have been brought in to
date.
A steam winding engine from the Penrhiw Colliery, Pontypridd, dated from 1880. Made locally, it has twin cylinders of 24 in. •
diameter by 4 ft. stroke and winding drum of 12 ft. diameter. Although the removal presented a formidable task, its preserva
tion was considered desirable due to its local origin and other interesting features such as the original depth indicator mechanism
permanently attached and the original slide valves. It is a good example of a ‘one-off job which a small engineering works
could turn out in those days.
Three colliery haulage engines. The first is a single-cylinder steam haulage made by Llewellyn & Cubitt, Pentre, Rhondda,
some time in the second half of the last century. It worked on the surface at the Park CollieryCwmparc, Rhondda, and is a
single-cylinder engine with an 11 ft. diameter flywheel, representative of the earliest type of steam haulage engine.
The second engine is a double-drum compressed-air driven haulage by P. Baker, Albion Works, East Moors, Cardiff which
worked on the surface at Cwmcarn Colliery, Monmouthshire.
The third engine is a ‘Kyte’ compressed-air-driven haulage from the National Colliery, Wattstown. Smaller than the other two,
it is typical of many such engines used in South Wales for auxiliary haulage duties , in this case gathering empty trams from
the pit bottom to within reach o f the main underground haulage system.
A fourth steam haulage is still stored for us in a disused colliery power house and completes the range of early haulage engines
being a twin cylinder, single drum type, which was also made by Llewellyn & Cubitt. It formerly worked on the surface at
the Maindy Colliery, Ton Pentre, Rhondda and was one of the first mining relics to be preserved and hence went into storage
at an N.C.B. establishment.
A vertical single cylinder Fan Engine from Aberbeeg South Colliery, Crumlin, where it had worked since 1924. The engine,
made by Reader & Sons, Nottingham, is probably of an earlier date than this, having been brought from elsewhere, and is
typical of a number of similar engines used to drive the smaller mine fans in South Wales. It was operating on steam until the
colliery was abandoned three years ago.
A.B. & S. Massey Steam Hammer from the smith-shop at Cwmcarn Colliery, Monmouthshire which was probably installed
when the colliery was opened in 1912, but could have come from one of several earlier Ebbw Vale Company Collieries.
A 14 in. diameter Joseph Evans Ram Pump from Glamorgan Colliery, Llwynypia. This particular pump was used for cement
injection to seal off water bearing fissures during shaft sinking or tunnelling work at Rhondda collieries.
Among the items still kept for us at N.C.B, collieries are a Beilis & Morcom vertical compressor, originally driven by steam
but converted to electric drive; and Ingersoll Rand horizontal compressor, belt-driven by an electric motor; a turbo-alternator
of the type used in the early days of electrification when collieries generated their own power.
In the field of underground mining equipment, a growing collection of the larger items is being looked after for us at an N.C.B.
Central Stores Stock-yard and includes selected examples of coal-getting machines and roof-supports intended to portray the
development of mechanisation in the South Wales Coalfield.
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The department has acquired two standard-gauge works locomotives for its transport collection and one of these is an 0 - 6 - 0
Saddle Tank Steam Locomotive by Hudswell Clarke. Until recently it worked at the National Coal Board’s Coedely Coking
Works where it was known as Loco No. 10. This was its number from former days when it was bought in a batch of a dozen,
by the Powell Duffryn Co. Ltd., for use at their Aberdare Collieries around 1902. It is being stored for us by the National
Coal Board, at Coedely for the time being.
One of the most gratifying aspects of the work of collecting industrial relics for preservation has been the generosity on the
part of the owners of the plant and machinery, whether nationalised industries, private concerns, local authorities or individ
uals. With very few exceptions they have given the items free of charge and in the examples described above, all were donated
and I am glad of this opportunity to thank all concerned and in particular the National Coal Board for the help we have
received.

Water-Balance Winding Gear Brynpwllog Pit, Rhymney Mon.

boundary of coalfield
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Map of South Wales Coalfield showing locations of industrial relics.

Rhymney Balance Winding Gear at the National Museum of Wales.

Colliery Cage in the Mining Gallery. Nat. Museum of Wales.
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Coal cutting machine being taken to National Museum of Wales.

DC Generator, National Museum of Wales
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Pumping Engine-House Glyn Pits, Pontypool (ST 265998)

Winding Engine-House Glyn Pits, Pontypool (ST 265998)
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Winding Engine House Elliot Colliery, New Tredegar, Mon (SO 146027)

Double Tandem Winding Engine, Elliot Colliery

Water Balance Gear Cwmbrygwn Abersyehan, Mon. (SO 251 033)

Triple Expansion Fan Engine at Crumlin Navigation Colliery
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Winding Engine Hetty Shaft

Winding Engine Gadlys Colliery Aberdare (SN 993 027)
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Cornish Engine House Scott’s Pit Llansamlet (SS 698 984)

Cornish Engine House Genwen Colliery Bynea Llanelli (SS 545 996)

Winding Engine, Penrhin Colliery Pontypridd (ST OM 887)
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Haulage Engine Park Colliery, Cwmpare, Rhondda

Haulage Engine Cwmcarn Colliery
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Saddle Tank Locomotive, Goedely Coking Works, Coedely
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The Workmen’s Colony at Eisenheim near Oberhausen,
West Germany
Roland Gunter and Michael Weisser

In 1972 the inhabitants o f Eisenheim, a 19th century industrial colony in the Ruhr, succeeded in preventing the destruction
o f their com m unity and the replacement o f their houses by blocks o f high-rise flats, with the help o f a group o f staff and
students from the Fachhochschule Bielefeld. Involvement in the practical politics o f saving the community led the group
to practise techniques from a variety o f academic disciplines. The history o f the community was investigated, and its
present-day social relationships analysed. Its buildings were surveyed, and a film (shown at FICCIM) was made o f the work
o f the project group. In this paper Dr Roland Gunter o f the Fachhochschule Bielefeld and Michael Weisser o f the University
o f Bonn detail some o f the conclusions about the theory o f industrial conservation which they reached during continuous
examination and criticism o f their own objectives during the campaign to save Eisenheim.
Eisenheim dates from 1844 when on the initiative of Wilhelm Lueg, director of the Good Hope Ironworks (Gutehoffnungshutte)
20 houses were built in a 32 acre field which belonged to farmer Wesselkamp. The 20 houses contained 58 separate dwellings
with accommodation for about 200 people. By 1875 there were 22 houses divided into 75 apartments'and accommodating
418 people. In 1972 there were 39 houses in Eisenheim in which about 500 people lived in 159 separate dwellings. The iron
company built this accommodation for three reasons:
1)

In order to attract workmen accommodation o f a relatively high standard with security of tenure had to be offered.

2)

So that the workmen’s cost of living would be relatively low. By providing houses the company ensured that the
workers would not be pressurised by other landlords or moneylenders to such an extent that they would demand
higher wages.

3)

The company wanted to bind its workpeople on a long-term basis.

The first houses were a mixture of barrack-type apartments (friderizianischen) and urban petty bourgeois houses; two storey
terraced dwellings of a type not found in the countryside. Alongside them were built houses deriving from rural traditions,
single storey houses in pairs with small annexes at the rear. Eisenheim thus became a new village.
The inhabitants complained about the town house styles, and in order more fully to meet their demands, the iron company
changed the type of building in the next phase of construction. These houses have at the back stable-like sheds which contain
the lavatories. Between these and the houses runs a broad public way which leads to the road, and serves to facilitate contacts
between the inhabitants. Behind the sheds there are wide garden areas. The broad public ways, the sheds, the small front
gardens filled with flowers, and the wide gardens at the back, create numerous opportunities for the inhabitants to talk to
their neighbours. Contacts between neighbours are very intensive in Eisenheim. The complete lack of fences greatly aids
communication. When the weather is fine the families sit on the banks outside their homes and talk to their neighbours. Old
people especially enjoy simply observing what is happening. For them, to be in a lively and varied environment is particularly
important.
The dense network of social contacts in Eisenheim was shown by a communication analysis which was conducted there on
Saturday 2nd September 1972, a relatively warm, dry day. This showed that:
32% of the inhabitants stayed in the open air (compared with 4% in an area of new apartment blocks)
48% made some communication with their neighbours (in the area o f new apartment blocks the comparable figure was 9%,
and in the Italian village o f Burano, which has been the subject of a survey, 78%).
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The way of life of the people of Eisenheim enables them to develop social solidarity. In contrast to the gigantic bunkers of
new apartment block areas, Eisenheim is a comprehensible area. This is as important.for adults as for children; they learn
to identify with other human beings, to regard them as serious, to appreciate, to love and to understand them, and to deal
with them. Such basic human virtues can, in our experience, be acquired and developed only in a comprehensible area, in a
small community like Eisenheim.
The level of rents in Eisenheim is low. A house with four rooms (about 60 square metres) costs approximately 55 DM per
month. But the miners, of course, did not pay for their houses in money alone, but with hard work, illness and industrial
diseases. Over the years many men lost their lives in the pits.
It was proposed that Eisenheim should be ‘area-sanitated’—i.e. that all of the houses should be pulled down, the hedges and
grass areas destroyed, the gardens levelled, the arbours demolished and the trees felled. At the same time the social
relationships which the inhabitants had developed through living together for many years would be totally destroyed.
The people of Eisenheim enjoy living there and want to remain there. Our investigation revealed the reasons for their
determination. Eisenheim, an industrial colony built in the 19th century, has a quality of life far higher than that in
comparable settlements in the modern style. It became all the more evident that we should not judge the quality o f life by
room space alone, but that we should assess the importance of the total environment, of the creative opportunities offered by
the spaces around the houses. In order to overcome the drawbacks of living in Eisenheim, and to ‘sanitate’ the settlement in
a literal sense, there was no need for ‘area sanitation’. Sanitary arrangements in Eisenheim ere inadequate. Most lavatories are
in the back yards. There are no bathrooms. Mains sewers are already nearby however, and parts of Eisenheim are connected
to them. Was it really the lack of facilities which led to the condemnation of the houses and the proposal to pull them down?
The owner of the land forbade the people of Eisenheim to improve their apartments by alterations. Some did so nevertheless,
and proved that it need not cost much to install proper sanitary facilities.
The question still needs to be asked, how did this proposal come to be made, and was this proposed ‘area sanitation’ really for
the benefit of the inhabitants?
During the coal crises in 1967 the owners of the mines, which were making big losses, made over their enterprises to the state
in return for generous compensation. They retained their land because in the long term they predicted high speculative profits.
The mine companies in the Ruhr have almost a monopoly of land, and so can determine land prices to their own advantage.
Before the coal crisis the employers had a certain interest in the living conditions of their workpeople, since a favourable
infrastructure has a beneficial effect on the economy of the enterprise, but after giving up business, most of the companies are
mere speculators in land, trying to gain a maximum of profits.
If the proposal for new houses at Eisenheim had gone ahead the first business transaction would have been for the benefit of
the land speculator who would have made profits from the sale of the ground. Secondly the builder would have made profits
from the construction of the houses—currently building profits are very high. Third to benefit would have been the developer
who would receive the rents, which would have been five times higher than today’s rents in Eisenheim (300 DM instead of
55 DM). The building society administering the apartments would make money out o f so doing, and thus be a fourth body
to benefit.
At Eisenheim 400 apartments were being planned instead of 159. This would have meant more rents and consequently more
profit. The consequences of such changes have to be born by today’s inhabitants and those of tomorrow. If there are no more
gardens, and people have to live in multi-storey apartment blocks, then children, adults and old people lose various
opportunities of activity in the open spaces. The direct and frequent contact which has always existed in industrial colonies
between mother and child through the open door and the first floor window is cut. The inhabitants of Eisenheim were given
no chance to move all together into the planned new apartments. Consequently the social structure that had grown for many
years and the dense network of contacts between neighbours would have been destroyed. The individual inhabitants of the
community would have been spread in all directions. This was a special problem for the older people, because their historical
identity would have been destroyed, the sensuous, comprehensible, vivid shape of their own history would have been
obliterated. Old people particularly suffer from this loss because they have no possibility of compensation. But for human
beings of other age groups also, redevelopment means the destruction o f their own history which they understand in relation
to the buildings among which they have grown up. The annihilation of their natural, living environment is a psychical and
social amputation. The medical effects o f the loss of contacts and social relationships can be costly, and lower standards of
mental health increase the burdens on social workers. These after-effects are paid for not by the speculator but by the victims.
There are further reasons why such dense housing schemes are not necessary. The level of population in the Federal Republic
is decreasing, and particularly so in the Ruhr. Many people who seek apartments are being forced out of the cities on account
of the senseless process of urban renewal which is converting apartments into offices. If the political authorities represented
the interests of the population instead of those of the land and building speculators, then the shortage of housing would be
reduced to reasonable proportions.
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The word ‘sanitation’ is nothing but a cloak hiding the trail to sacrifice the variety of human life for a brutal interest in
increasing capital.
The Eisenheim project can be taken as an example in which scientific concepts with a wide application can be observed.
Scientific investigation in situations like this will only be valid and comprehensive if it can work along the same lines as the
actual requirements of people. Buildings house human forms of life, and must be conceived and judged with the demands of
human beings always in view. Only the political commitment which was necessary to rescue this settlement led us to work
out the scientific methods so extensively that claims for the universality of the theoretical concepts can be sustained.
It became apparent that eaph branch of learning alone could make only a very limited statement about the objectives of the
project, and that interdisciplinary work was essential to enable objectives to be stated as fully as possible. It was only by the
alternating impulses of people trained in various specialisms that the methodological possibilities of each branch of learning
were exploited to the utmost. Eisenheim showed that it is not necessary to create an irrational, mystifying aura around an
historical monument in order to preserve it.
The discussion of the Eisenheim project showed that there are numerous rational viewpoints about industrial conservation.
Most of them only become obvious when scholars have carried out investigations and presented their findings. Eisenheim
demonstrates that buildings important in industrial history (and that includes not just housing but watermills, winding towers
and machines) are manifestations of human behaviour in the past whose place should not be usurped by the present or the
future.
One can see already the severe consequences of the destruction of the environment, which often means in effect the
destruction of the history of particular areas and therewith the destruction of the amassed variety of human experience
associated with them. The destroyers of history do not only mutilate a society, but make it incapable of making real progress.
Culture and progress have never emerged from a ‘tabula rasa’ approach. Only the preservation of the monuments of the last
two centuries, i.e. mainly of our industrial past, will allow the further development of our culture. Culture has been the
collection and evaluation of socially orientated wealth. Only the consciousness of our past will make possible a higher degree
of reflection on the future. We must realise that progress depends only to a small extent on doing something differently from
the way it was done in the past. On the contrary, progress is made as people reflect more intensively on the things they do,
and in consequence learn to measure that they do in terms of the community, and perhaps learn to alter their behaviour.
Progress in the main is the intensification of reflection on our life. Only when these qualitative changes are made will it be
possible to make quantitative improvements directed towards specific objectives, and changing our situation in a positive way.
Through reflection, the disastrous consequences of changes made on a too limited basis o f scientific knowledge may be
avoided. PoUtics ceases to be relatively blind acting.
He who wants to help people, who wants to maintain their living environment and their history, will be forced to examine his
objectives in many ways. Only this pressure brought about by actual social problems makes the scientist radical in the best
sense. The historian of technology who has to increase his own understanding of the methodology of social history will find
that this leads him towards new aspects of technological history. Today, after having rescued the Eisenheim industrial colony
by our investigations and our political actions, this document of working class history does not stand dead and empty like a
fetish. It is not limited by being capable of raising only an aesthetic emotion. The Eisenheim industrial colony with its great
variety of visual shapes is a vivid environment for human life, visibly developing from history, which history gives perspectives
for the future.
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The layout of the workmen’s colony at Eisenheim
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A view of one of the housing blocks

The works at Eisenheim where many of the population are employed.

Problems and results in the conservation of Technical
Mining Monuments in West Germany

Dr. Werner Kroker

A report on problems and results in the conservation of technical mining monuments in West Germany should be seen within
the context o f efforts towards a general archaeology of industry.
Bypassing for the time being a closer look at the area of industrial archaeology, which we will deal with more thoroughly later
on, I should like to emphasize at the outset that I define the term “ industrial archaeology” in its broadest sense, as the concern
for and study o f the relics of industrial history, both those of “yesterday” , as Kenneth Hudson has put it, and - as I would
add —those o f the day before yesterday —. I consider the “conservation of technical monuments” to be the final stage of
industrial archaeology, and, in a certain sense, its concrete and practical result.
The conservation of technical monuments has, in fact, been an on-going activity in West Germany for a number o f decades.
Absent from it, however, has been the close connection to the maxime of scientific research characteristic of the discipline of
industrial archaeology. This activity was carried on sporadically and lacked any unifying concept. In other words, one struggled
along from case to case, acting as the specific occasion seemed to require.
I have consciously given this assertion a somewhat negative overtone. Specifically, I refer to the way in which technical
mining monuments were treated up until a few years ago. Only in the rarest of cases did the actual legal owners o f such
mining monuments, that is, the mining companies who happened to find such equipment or works, undertake the appropriate
measures to preserve them. Mostly organised as jointstock companies, their main interest, understandably enough, was in
raising the profits from their operations. They regarded the expenditure of working capital for the preservation of machines
or. of whole buildings which had come to them, as “ dead” capital, because it was unproductive. Thus unique technical
structures were destroyed or disappeared. And so it has come about that in the entire Federal Republic of Germany, not a
single installation of double rods, driven by water-wheels, together with the “wheel-chambers” has been preserved. These
installations, which delivered water-power to the mine shafts, often over great distances, existed up until the Second World
War at least.
Given this state of affairs, the measures taken at the ore mine “ Rammelsberg” , at Goslar in the Harz Mountains, merit our
respect all the more. Here, the wooden water-wheels for the shaft-hauling (slide 1), which were constructed in about 1800,
were completely preserved and saved for generations to come. In this time, which is, moreover, the oldest mine attested in
documents in the whole of Germany, and which goes back to the year 968, todays visitor can see an example of mining equip
ment of the greatest interest for the history of technology. The only other example of such an installation of comparable
dimensions still in its original site is in Sweden, at the Falun mine “ Stora Kopparberg” .
Of course, the best results in arousing public interest in these efforts were achieved through the activities of the museums
which exist today in the Federal Republic of Germany. As examples, we might cite the objects on display in the mining
collection o f “ Dutsches Museum” in Munich, or in the Regional Museum of the Upper Harz Mountains in Clausthal-Zellerfeld.
Here, for example (slide 2), is a windlass, preserved in Clausthal-Zellerfeld since the eighteenth century and now on display in
the museum. Such equipment for shaft-hauling was a prominent feature of the landscapes of mining regions until the intro
duction o f the steam engine in the nineteenth century.
In th is connection it is especially important that we mention the Mining Museum in Bochum, which originated from a collection
of facilites for the training of prospective miners from the district of the “Supreme Department of Mines” (Oberbergamt) in
Dortmund. This museum has since become the finest and greatest museum of its kind. Its founding in 1928 marked the
creation o f the first institution devoted to preserving the monuments of former mining techniques, and furthermore, to
bringing them to the attention o f a broad public. In order to illustrate this point, let us cite just a few examples from the
collections o f this museum. We will at the same time be able to demonstrate that decisive measures toward the conservation
of mining monuments could only be enacted once the Bochum Mining Museum had become the central museum for the
entire field o f mining, and that in fact, the enactment o f these measures closely parallels the development of the museum.
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For example, up until 1959, this water-pressure engine (slide 3) built in 1809 by Georg von Reichenbach, was used to haul
brine from Reichenhall to Rosenheim in Bavaria. This machine functioned for almost 150 years without significant mechan
ical trouble and was then brough to Bochum in the wake of the renovation of the Bavarian salt mines. And here we have an
example which is only six years old (slide 4); this is the tunnelling machine which was used to drive a drinking water gallery
from Lake Constance to the Stuttgart area and which made it possible to drive the gallery in almost a straight line. When one
considers that in present day coal-mining in the Ruhr, galleries totalling lengths of hundreds of kilometers must be driven
every year, then it should be clear that we have here a technical monument o f extraordinary significance for the future of
technical historiography. Clearly, this is an important prototype of a technological development which brough about first
mechanical, and ultimately, fully automatic gallery-driving.
In Conrad Matschoss’s well-known book of 1932, the steam engine of the salt mine “ Konigsborn” at Unna in Westphalia was
correctly termed a “technical-cultural monument” . This is the first steam engine used in the western part of Germany - though
not, as is often said, the oldest ever to be used -, and it began operating in 1799 (slide 5). Its function was to transfer the brine
from the drill holes directly into the cooling towers. It took over the function formerly carried out by the conveyor system
operated by wind vanes.
All that remains of this machine is the cylinder and the steering mechanism. The latter was replaced in 1867-68, and both are
preserved in the large-machine collection of the Bochum Mining Museum. This fact brings us to yet another aspect of the
matter under consideration: As examples we have shown suggest, the only technical mining monuments which could be pres
erved were, generally speaking, those which consisted of single machines. They could be transported with relative ease from one
location to another. And here we have touched upon two decisive criteria which made it possible to preserve these monuments
at all. First of all, the organisations interested in their preservation - that is, the museums, primarily - did their best to get
financial support for the costs of disassembling, transportation, and reassembling. Secondly, they assumed at the same time,
the responsibility and the necessary expense for the future preservation of the equipment.
The application of a similar solution in the case of larger objects, complexes of machines, say, or whole buildings, was
unfortunately, out of the question, even in cases where the buildings had had a direct functional relationship to the preserved
machines. Consequently, very little o f the “ Fire Engine” from Unna could be preserved. The buildings which went with it
were demolished, and only a model o f the cooling-system, with, however, the original wind-mill vanes, was retained.
After this review of instances of past neglect - neglect of the most serious kind - some reference to successful activities will
surely be welcome.
For example, in the South of Bochum, at least the outer walls of the shaft-tower of the mine “Prussian Scepter” have been
preserved (slide 6). The shaft was sunk in 1874, but over the decades its output was concentrated on a centralised complex of
shafts, and this shaft was shut down - a phenomenon paralleling events in our own day. Today the tower of the “ Prussian
Scepter” stands in the centre of a recreation area for the citizens of Bochum and serves as a visible testimony to the history
of mining in their city. It has taken firm root in the public consciousness, as we can see by the fact that it is a favourite
orientation site for car rallies.
In complete contrast to this is the pithead building of the former “Julius Philipp” Mine. Although located in the very heart of
Bochum’s municipal area, it has yet to impress itself upon the public consciousness as a technical monument (slide 7). This is
all the more surprising, when one considers that the tower, erected in 1865, makes a most striking impression because of its
characteristic architecture. It is a typical example of the so-called Malakow towers. Mala kow towers are a special category of
winding-tower and enjoyed a vogue in the Ruhr and in northern France after the Crimean War. When, as a consequence of the
larger shaft-sinking and transporting operations, the mining industry was faced with the necessity for sturdier haulage equip
ment, the model adopted was that provided by the fortifications of Fort Sebastopol, which in its days had been an object of
great public interest in Central Europe. These towers, so impressive in their external appearance, also bear witness to the
desire for status of an increasingly self-conscious class of entrepreneurs.
The Malakow tower of the “Julius Philipp” Mine was declared a monument in 1968, a fact indicative of the present-day
situation with regard to the preservation o f mining monuments. This took place at the recommendation of a number of
professors from the newly founded University o f the Ruhr, in whose very shadow the building is located. True, due to the
efforts of the university historians, the “ Regional Trust Authority” (Landeskonservator) made considerable funds available
for the preservation of this structure, so that firstly it was not demolished, and that secondly, the preservation of its architec
tural integrity could be ensured for decades to come. There was one important problem, however, which the participants in
this project have not yet been able to solve - how to use the building in a worthwhile way, and at the same time make it more
popular. Today it stands beside a heavily travelled motorway, and new apartment buildings have sprung up before it, but
even professional photographers of the mining industry are often unaware of the existence of this extremely interesting
object.
Groups wmch take up the initiatives in such matters, on a private, informal basis are virtually unkown in West Germany. The
contrary of course is true in England with regard to amateurs of “Industrial Archaeology” . As an example I need only mention
the Helmshore Mill in Lancashire, where I was able to observe the activities of these groups severa^years ago. Such groups,
working on a private basis, would surely by now have found an appropriate solution - perhaps by using the. tower as a recrea
tional facility for the occupants of the new quarter around the university.
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In West Germany, whenever individual groups based on private initiative join together to work on a project, one tendency
soon manfests itself; they try to organise their joint effort on a long-term basis in accordance with clearly defined regulations.
In other words: They form a society. At first glance this may seem to be a “ typically German” way of going about things - or
is it perhaps an international phenomenon after all? In fact, there is an important, eminently practical reason behind it,
namely to provide for financial support of the project in accordance with legal requirements of law. A society can lay claims
to publiq moneys for its socially beneficial activities and can pursue its goals effectively only if those activities are legally
certified.
In this manner any number of organisations have already come into being, and have undertaken the examination, study, and
restoration of significant, extensive, and historical mining installations. In many an area, the citizens with historical interests,
the local authorities, the appropriate Regional Trust have all worked together, with the Bochum Mining Museum as a “ central
office” .

Dr. \

A re]
the c
Byp^

on, I
for a
add
indu
The
Abs«
indu
alon
I hav
mini
mini
meas
raisii
or. oi
strut
singl
insta
War
Give
respi
were
doci
men
dirru
Of c
whit
collt
Here
the i
duel
In t]
of f;
Dor
crea
brin
colli
of n
enti

At Wallerfangen in the Saar, for example, a copper mine dating from Roman times has been brought to light over a period of
years (slide 8). Here we have a view of the pit mouth during the excavations of 1968. The excavators were successful in
exposing the complicated system of shafts and galleries, explaining their function and attaining a detailed knowledge of the
mining methods which had been applied in this case. In the meantime, significant portions of the installation have been
preserved and incorporated into a footpath which admirably serves the purpose of instructions on the history of mining.
The Altenberg Society at Musen in the Siegerland has been pursuing the same goal for barely a month now. There, archaeological
excavations have been carried out for a number o f years, in the hope of gaining insights into a relatively large settlement, which
has lain in ruins for approximately six hundred years. By now it has been determined that this settlement can be traced back
to silver-paining activities in the 13th century. The next dig will take place this summer, and the Bochum Mining Museum,
which is in charge o f that part of the research relating to mining, hopes to discover more precise details, primarily about the
shaft, which is located right next to the so-called “ Turmburg” (slide 9). Last year, the shaft was exposed to a depth of about
15 feet, and some very well preserved support timbers can to light.
With regard to the organisation of the Altenberg Society it is perhaps worth noting that an advisory board was established in
accordance with the regulations o f the society. This board guarantees that scientific and specialised needs as seen from a
broader point of view are provided for, and, at the same time, acts as a balance to the understandably more regional or local
interests of the lay researchers. The model for this committee is, by the way, provided by the society founded at Idar-Oberstein
in 1972 to preserve the remains of the medieval copper mines.
The main impetus for the formation of the aforementioned societies was popularisation, which on the one hand stimulated
activity on the part o f the citizens who were directly concerned and on the other hand helped to spread in a broader sense
the concept of industrial archaeology and the conservation of technical monuments. The Bochum Mining Museum found this
out two years ago, when it began putting up signs indicating historical mining sites in its own neighbourhood in the south of
the Ruhr, known as the “cradle of the Ruhr mining industry” .
One o f these signs, for example (slide 10) directs us to the remains of a coal depot on the banks of the Ruhr, whence the coal
was transported further by ships. In the last third o f the previous century, as the railways began to open up the developing
industrial area and replaced transportation by ship, this depot lost its function. A bridge was built over the river Ruhr, in
order to effect a connection with the rail system. After the mines in this historic district had been closed down in the twenties,
the bridge, too, lost its importance and was dismantled in 1936. Today only the foundations of the bridge are visible.
The signs show the original condition of the objects and contain information, whose intention is to explain their former
function to the observer. Up to now, a total of 16 signs has been placed at sites where the remains of earlier mining activities
are still visible. They are, fortuitously, located on oft-frequented walks in this near-by recreational area. The signs enjoy
considerable popularity, and a circular walk has been planned which will afford easy access to the various objects. If, for
example, we compare this photograph of the present state of the mouth of the “St. Johannes Erbstollen” , a gallery for
letting run away the water (slide 11) with this one (slide 12) taken in 1932, we see plainly that further work towards its
conservation must be carried out as soon as possible. The neighbouring city of Witten, within whose boundaries part of the
tract is located, has already followed the initiative o f the Bochum Mining Museum and has promised extensive support.
Work on the most important project of all has already started and may be concluded this year. This is the restoration of the
so-called Prayer-House of the miners, in the very centre o f this area. One would never guess from the present romantic
appearance of the house, shown by this photograph of a year ago (slide 13), that it was only recently on the verge of
complete collapse, as a look at the historical store-room for the miners’ tools reveals (slide 14). Incidentally, the Regional
Trust was able to enter a title of register for the property, in agreement with the owner, which, in absence of the appropriate
law in North-Rhine Westphalia, gives the house almost the status o f a monument. In the meantime, the Mining Museum has
rented the house and will furnish it with a small collection relating to the local mining industry. It will also make it the centre
o f the aforementioned walk through this area with its wealth of mining industry and ruins.
About 120,000 marks were required for the restoration o f the “Prayer-House” . The financing of the project sheds light on the
current situation in the conservation of mining monuments - not in the entire Federal Republic, of course, but at least in
North-Rhine Westphalia. The Bochum Mining Museum collected half of the sum from contributions from business, churches
and unions, and the other half was provided by the Regional Trust, that is, through the Ministry of Education in Dusseldorf.
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From this can derive two important conclusions: First, the appropriate efforts towards popularisation, in which the Bochum
Mining Museum took an active part with regard to its own field of interest, have in recent years brought about a favourable
climate of opinion among the public at large. The effect has been that the preservation o f technical mining monuments is now
considered worthwhile - unfortunately one still cannot be sure that it will be considered essential in every case.
Secondly, the government of North-Rhine Westphalia has shown that it has an open mind about such problems. As early as
December o f 1969, the Ministry of Education in Dusseldorf had made considerable funds available for technical monuments,
and by January 1973, all three political parties spoke out in favour of an intensification of the programme. Furthermore, the
long-range plan of the Social Democrats for North-Rhine Westphalia, which runs up to 1975, elevates the preservation o f
technical monuments to the priority of a cultural mission.
Such concrete measures - supported by the declarations of political authorities - mark the beginning of a new era. True, past
neglect can not be made good. But the errors due to lack of interest and openness will never again be repeated.
One result o f the insights into the preservation of technical monuments is that the pithead gear o f the Dortmund “ Germania”
Mine (slide 15) was not scrapped when the mine was closed down last year, but is presently being rebuilt at the Bochum
Mining Museum. The 210 feet high double-frame pithead gear, deriving from 199, is a prototype of the independent develop
ment in German mining, which in the form of isosceles triangles put a certain end to pithead gear technology, in contrast to
the so-called English frames with their rectangular constructions.
That the gratifying effect of this “ new era” has already begun to make itself felt, can be seen by the fact that the 900,000
marks required for the disassembling of the scaffolding, its transportation from Dortmund to Bochum and its reconstruction
over the shaft of the model mine at the Mining Museum were provided by the Ministry o f Education in Dusseldorf. When the
topping-out ceremony takes place in about two weeks, with great fanfares and publicity, the Minister of Education himself
will be present, and this object will then perform an important service for other technical monuments as well: By virtue o f a
sort of feedback effect, this act will contribute to the formation of the general opinion that a purposeful effort should be
made to preserve appropriate and representative facilities from the entire realm of our economic and technical history. The
transfer of this technical monument from Dortmund to Bochum marks the first optically successful effort to give to a
technical installation, whose existence was threatened because it had outlived its usefulness, a worthwhile and secure new
function.
Up until now, and this is especially true for most recent times, the efforts and concrete successes in the preservation of
historical mining monuments in West Germany have been carried out in an, at best, random manner. There have been many
reasons for this. In the face of the possibilities which have been available for some time now, it is evident that it is necessary
to promote even more vigorously technical archaeology in a comprehensive sense, since this discipline can create the basis for
a purposeful profitable action in the realm of technical monuments only over a long period of time. As I have already said,
we in the Mining Museum define the efforts of industrial archaeology as the organised, systematic study of all the material
remains bequeathed to us by the industrial activity of the past.
Taking Richard Pittioni and Herbert Jankuhn as well as Kenqeth Hudson as our models, we consider our field of investigation
to extend from the earliest industrial activity in prehistoric times down to the most recent past.
The vast breadth of this field alone means that only interdisciplinary research can have any hope o f success, and to this end an
expanded team, which consists primarily of historians and archaeologists must include representatives from the disciplines of
engineering, the history o f architecture, and even sociology.
The Bochum Mining Museum, which has been working in this direction for years, hopes that in the future it will be able to
expand its activities with material support from other institutions. In this connection the interest recently shown by
organisations for the promotion o f research throughout the Federal Republic, by the “Society for the Sponsorship of German
Science” (Stifterverband der Deutschen Wissenschaft), for example can be interpreted as a very good omen.
And it does not seem overly optimistic to predict that at the next International Congress on the Conservation of Industrial
Monuments we will also be able to report a favourable development in this regard.
Still, I believe that this admittedly somewhat cursory review o f problems and results has shown that in West Germany the
development is already moving in a favourable direction. To borrow Kenneth Hudsons’ metaphor, West Germany is on the
road from Italy to East Germany. By this, however, I mean only that today in the western part of Germany, technical
pionuments, too, are reckoned worthy o f preservation, along with traditional cultural objects. This attitude, though, is not
ideologically motivated. It is rather grounded in the effort to preserve representative examples from the entire breadth of our
cultural past, in the recognition that economics and technology are just as much parts of our past as the more sacred cultural
possessions.
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The preservation of Technical Monuments in Germany

D
Dr. Sigfrid von Weiher
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As my fellow, Mister Dr. Mauel from Dusseldorf has been prevented from giving his announced lecture, I am honoured to
talk to you in his place, also as a representative of the Technical History Section of the German Engineers Association. I will
talk to you about a similar subject, giving you some examples of technical monuments and memorials in Western Germany
and Berlin.
I am not about to deliver a long speech and I shall avoid intentionally specialised topics and data. After presenting a general
exposition, I would like to show you some characteristic slides and a Film on the Frankonian irrigation water-wheels.
As to the prelude I shall have to mention briefly some events of prewar times.
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Oscar von Miller, the founder of the German Museum at Munich, on visiting the Swedish Open Air Museum at Skansen, near
Stockholm in 1914, become aware of the necessity to protect technical monuments. His active mind conceived at once a
programme for putting under protection throughout Germany the testimonies of the industrial, technical or craftsmanship’s
past and put them into an origanisational relation to the German Museum.
The First World War and also the following years of many economic difficulties stopped this big project for more than a
decade. But then Oscar von Miller associated with Conrad Matschoss, the Director of the German Engineers Association and
Professor of Technical History on. the Berlin Technical University and with Werner Lindner, the representative of the German
Association “ Heimatschutz” (that is to say: conservation of the landscape). Matschoss and Lindner prepared a collection with
the title “Technische Kulturdenkmale” (technical and industrial monuments) containing data and pictures. This book with
127 pages and 248 pictures was published in 1932 and sponsored by the Agricola Association. This book remained unique
for the all-german territory and it seems to me that it is now time to prepare - if possible - an all-german re-edition in the
Bundesrepublik as well as in the GDR.
Many of the testimonies of our technical past, listed 40 years ago, are no longer in existence, due to changes produced in our
landscape or as the result of industrialisation and war. But some technical monuments were newly rediscovered and others
joined the bulk in the course of four decades. This task should, as we hope, unite the friends of the history of technology and
conservation of monuments in a common endeavour.
Regional conservational authorities are committed to the protection o f technical monuments in the German Federal Republic
but regrettably they are not guided by uniform directives, and, accordingly, proceed in different ways. Our colleagues in the
GDR can consider themselves lucky in this respect, since there a central Institute for Conservation of Monuments, set up in
1952 is caring for the conservation of national monuments including the witnesses of the technical past.
In the German Federal Republic the preservation of technical monuments is intellectually and also financially supported by
the endowments of related and interested federations and the advisory actions of scientific and technical associations and last,
but not least, of the German Museum. In some parts of the Bundesrepublik the contact between the. regional authorities of
the states and interested groups is very helpful.
In two of the following conferences of my Western German colleagues there will certainly be some examples of those
activities, so I shall limit myself only to this general statement.
A technical or industrial monument in the landscape often cannot be installed in a museum because it is a fixture, for instance,
an ocean-going liner or a big machine-system like a rolling-mill. Sometimes there are also little workshops, which are typical
of a region. And there are also buildings in which men of science or industry were born or had lived. I think, these groups of
monuments should be preserved - if they can be shown to be of value. Now, two hundred years after the beginning of the
Industrial Revolution it is most important to secure the testimonies and - if still possible - the prototypes of our technical civil
isation.
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In the following part of my talk I shall give you some examples illustrated with slides. Most of them were taken by myself;
they have been chosen from my ample collection. The first examples are of hydrological architecture.
1.

In Franconia, a part of Northern Bavaria, the “ Fossa Carolina” reminds us of the attempts of Charlemagne to establish
a canal communication between the Main and the Danube, accomplished 1200 years ago. The modest start o f this
challenging enterprise is still visible in the vicinity of Graben, a little village not far from Treuchtlingen.

2.

Approximately 150 years ago, under the reign of King Ludwig of Bavaria, efforts were renewed for completing this
canal project, but after a modern drawing. Heinrich Conrad von Pechmann constructed in 1836 - 1845 the “ LudwigsKanal” , which with nearly 100 locks and 12 aqueducts
H e established the waterway between Bamberg on the Main and Kehlheim on the Danube. But at that time no one could
preduct the technological advances that were to come. Thus the canal was too narrow and too shallow for the tonnage
which the transport ships had attained in the meantime.

3.

An old steel-engraving, dated 1846, shows a geniune industrial scene on the canal harbour at Nurnberg with the skyline
of the old Hohenzollern Castle and also with a very important attribute, the first German steam-railway, which as it is
well known, was inaugurated in 1835 with the “ Eagle” locomotive engine produced by George Stephenson, the father
of railway systems.
The canal harbour o f Nurnberg has since been replaced by a new, much bigger plant by way of a modern waterway
between Main and Danube. That is the new “ Europa-Kanal” from Bamberg to Nurnberg. The Rhein-Main-Donau
Association hopes to finish this project in 1980 when the Danube will be reached.

4.

The crane shown here might remind you of a great number of old cranes, as in Trier, Oestrich, Luneburg and Wurzburg;
it was constructed at Andernach on the Rhine, for loading slate in 1554/57 and was in use till 1910. Now, it is a pictur
esque preserved industrial monument.

5.

A german ironbridge crossing the Striegauer Wasser was constructed in Silesia 17 years after the well known Ironbridge
of Coalbrookdale in 1796. A coin from my numismatical collection, a duplicate of which I am presenting to the FactoryMuseum at Coalbrookdale, on the occasion of this meeting, shows the unmistakable relationship of the design.
But the German bridge, which is now located in Poland, was considerably smaller. It had a span of 40 feet, while the
Ironbridge of Coalbrookdale covers a distance of about 100 feet.
To convey the salt over the mountains from Reichenhall to Traunstein already 350 years ago people found the means to
conduct the liquefied salt, by pipelines made of wood and raise it gradually by pump stations to the summit. Certain
celebrity was attained by the pump system constructed about 1810 by Georg von Reichenbach and the waterpower
wheels with a diameter of 13 meters constructed in 1835 after a fire; these wheels raised the brine out of the well house,
and are still working.

6.

The combination of water-power and wind-power is demonstrated to us by an old mill in the Emsland near Huven, in
the region of Osnabruck. This peculiar mill was constructed at the beginning of the 19th century and has lately been
restored. It is a very rare model of a curious compound-machine.
In Berlin, the machine construction factory of August Borsig, founded in 1837, played an important role in influencing
the industrial structure of the Prussian capital. Excellent steam-locomotives and stationary steam-engines were produced,
comparable to the corresponding British products. The first steam-engines in Berlin were built by

7.

English but also German mechanics in 1815. In the courtyard of the Berlin-Tegel Borsig plant a balancing-steam-engine was
erected. It was in use from 1859 to 1913, more than half a century, rendering a performance of 35 to 135 HP. In the
same manner, as a memorial monument of the industrial progress, there are some other examples, for instance one of
the first atmospheric gas-motors built by Nikolaus August Otto in 1860, in Koln-Deutz. It is well known that this was the
fore-runner of the “ Otto-Motor” which was improved in 1876 and patented in 1877. An old original of O tto’s atmos
pheric gas-motor was erected in front of the railway-station of Kiln-Deutz in 1931.

8.

The old “Bochumer Verein” (Now a section of the Krupp-Concern) honoured the deed of its promoter and pioneer,
Jakob Mayer. The 1500 kg iron cast bell, which at the Paris Exhibition of 1867 received much consideration and a
reward, has been hung in front of the Bochum administration office Hontrop.

9.

In many parts of Germany there are still old kilns, which once served to obtain lime. Our picture represents such a lime
kiln in Lengries, Upper Bavaria, more than 300 years ol(J, but which, disgracefully, has not been cared for by monument
conservationists. It will probably soon collapse. The picture was taken in 1961.
Glass-furnaces too are occasionally found in the landscape. Of special importance are the old glass-works, situated in
the vicinity of the Benediktbeuern-monastery, which were in use from 1807 to 1819 and which constituted the germ
of the scientific glass technology in Upper Bavaria. At this place Josef von Frauenhofer, the discoverer of the dark
lines in the solar spectrum, which received his name, developed his glass-craftmanship to a great skill and was able to
make'optical glass with no irregularities. These glass-works are now a little specialised museum, associated with the
German Museum in Munich.
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10.

But there are also testimonies of the technical and mythological past of a different kind; on Freiburg Cathedral, which
for 500 years has been stretching its marvellous tower towards heaven, there is the oldest representation o f an aeron
autical topic in Germany, the illustration of the legendary griffin-voyage of Alexander the Great in a romanic picture
from 1250.

11.

On the main portal of the same cathedral there are preserved the standards of the Freiburg yard, a longitude measure
unit for the market traders and of the Zuber (tub) a dry measure used for charcoal. The fantastic air-voyage of Alexander
and the realistic measure units both are important witnesses o f the technic-historic culture in early times.

12.

On the walls of another church, at Amberg, Upper Palatinate, there is the oldest known tomb of a German engineer:
Martin Mercz, a gunsmith and war-engineer, who died in 1501 and who lost his eyesight at his pyrotechnical labours.

13.

A picture taken in a suburb of Wurzburg on the Main shows the tomb of the inventor of the mechanical printing press,
Friedrich Konig, who died in 1833 at the age o f 59, and whose invention was first applied in London with sensational
success. In 1814 the “ London Times” was the first newspaper in the world to be printed with the mechanical
“ Schnellpresse” of Knoig. As we see, a German invention occasionally got established first in Great Britain and from
there expanded over the whole world.

14.

Finally we regard in the same light still preserved birth place of men of science and industry whose life served the exten
sion of knowledge in natural sciences. At Lenthe, near Hannover, in a frame workhouse on a farm, Werner Siemens was
born in 1816. Amongst the numerous creative and enterprising actions which he brought to technical science, one of th
most important was the practical realisation o f the dynamo-electric principle in 1866. This marked the start of the
modern age of electric energy over 100 years ago. But also Werner’s brother Sir William Siemens, the “English Siemens”
was born in the same house, exactly 150 years ago, in 1823. The Siemens Company helped to renew his birth-place last
year.

15.

At Lennep, near Solingen, Westfalen is the slate covered birth-place of Wilhelm Conrad Rontgen, who was born there ir
1845. A Rontgen-Museum has been established nearby. In 1895 he discovered the X-rays, which are also called Rontge
rays. These rays, characterised by high penetration energy, acquired great importance in technology, science and medic
In recognition o f this great discovery Professor Rontgen received as the first physicist the Nobel Prize in 1901. —The
birthplace and the Rontgen-Museum in Lennep are maintained and protected by the German Rontgen-Association.
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I will finish my little report with pictures of some different kinds of examples with the presentation of a film which w;
taken about 12 years ago, sponsored by the house o f Siemens. This film is a document of a very old timber technolog>
and shows “the Frankonian pail water-wheels” used to irrigate the fields.
16.

For more than 500 years these water-wheels are well-known in the Nurnberg area. In 1830 there were as many as 250,
today only 17 pail water-wheels are in service. These were last testimonies of an old agricultural technical work in the
Regnitz-River in the north of Erlangen, not far from Nurnberg.
The plain stmcture, composed almost entirely of oak, lasted unchanged from the middle ages up to now. 700 individi
parts are necessary for the water engine to be ready for service, even nails, pins and straps are made of wood. - as will
be seen in the film. In springtime the elements of the water-wheels are assembled on the shore of the river and, in the
later part of autumn they are dismantled and stored in a protected place, to protect them against ice and snow. As th<
large valley of the Regnitz, having no affluents, would suffer from aridity, the application of these old pail water-engi
even today is of great economical utility. Anyway it is only a matter o f time, when electrical pumping stations will
replace these installations. But we think that the conservation authorities will help to save some of these last wheels.
These water-engines are one of the few examples o f old technical monuments still in service, which transmit to our
highly industrialised world a breath of the past, oriented towards slowness.

Ladies and Gentlemen, I have tried to give you a short survey o f the beginnings of preservation of technical and industrial
monuments in Western Germany and then I gave you some illustrations of the kind of monuments we have in our country
It could not be more than a very brief look at typical examples of monuments and memorials for example, in the form of
special little museums, open-air-museums, birth-places and gravestone of pioneers of our technical world.
We hope that the efforts and the contacts emanating from this First International Congress here, at the cradle of the Indu?
Revolution, will contribute to the promotion of interest in the preservation of monuments and treasures of our technolog
past.
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The Fossa Corolina of Charles the Great, 793 A.D.

One o f the aqueducts on the Ludwig Canal, near Feucht, 1845
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Crane near Andernach on the River Rhine, erected 1554/57

Silver medal with a picture of the Ironbridge in Silesia, 1796
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Wind and Water Mill of Hueven in Emsland, 19th Century
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Borsig Steam Engine of 1859
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Lime kiln at Lengries dating from the 17 th century
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Tomb of Martin Mercz at Amberg

1501

Ill

Tomb of Friedrich Konig, near Wurzburg 1833

Birthplace of Werner (1816) and Sir William (1823) Siemens, Lenthe.
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King Alexander’s Griffin Voyage, Freiburg, 1250
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Charcoal tub and length measure Frieburg, Medieval
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Bradford Industrial Museum-an interim report

Stuart W. Feather AMA

Bradford museums have, for many years, collected for display and reserve collection purposes craft workshop tools and equip
ment and small scientific, technological and industrial material. Until the mid 1960s the collection of large industrial
archaeological items had not, with few exceptions, been seriously contemplated. As a result of the increased awareness of the
rapid destruction of much early industrial machinery in the district, chiefly due to the decline in the local textile industry
and the modernisation of the remaining mills, Bradford museum staff and other interested parties realised that there was a
need for an industrial museum for the city o f Bradford, to preserve material from the textile and other local industries.
In 1966 the collection of some large items o f machinery was made possible by the acquisition o f storage facilities. The first
store acquired was soon augmented by two others, neither really adequate, but they allowed some scope for the collection of
pieces of machinery that, as a rfesult o f the press and other publicity, were offered to the museum or noted in mill sale cata
logues. Very large items such as stationary steam engines had to be declined due to their size and weight and lack of sufficient
finance. The author was responsible, whilst undertaking other museum duties, for the acquisition of industrial items and
quickly became aware o f the problems involved. Whilst many machines were offered as gifts or purchased for ‘scrap’ price,
the expense of collection due to lack of technical staff and the inadequate storage often caused worthwhile items to be
declined, and it was suggested to the Local Authority that a building and staff should be obtained for an industrial museum as
soon as possible.
It was felt desirable, from both aesthetic and practical considerations, that a textile mill would be the most suitable building for
an industrial museum for the City of Bradford, rather than a purpose-built building. During the next few years several mills
were inspected to assess their feasibility for museum purposes. If soon became apparent that if the building was of any age it
was condemned on structual and fire safety grounds by the City Engineers’ Department and the non-availability of finance
often caused schemes to be turned down. In April 1970 Moorside Mills, Moorside Road, Eccleshill, Bradford, a worsted
spinning branch of Messrs. W. & J. Whitehead, Worsted Spinners, Laisterdyke, Bradford ceased production and was placed on
the market. This mill was inspected and found to be structurally sound and ideal for conversion for museum use. Negotiations
on behalf of the Art Gallery and Museums Executive Group for the purchase of the building were made and the building
was acquired by Bradford Coporation for just under £25,000. Two fields, together with a block of three cottages and a barn
with attached cottage had been sold by auction in April 1970 when the mill itself failed to reach its reserve price. One of the
cottages showed signs o f industrial use, probably for hand-loom weaving, and the barn had potential for the display of the
museum’s agricultural collection. Unfortunately, negotiations to buy this property failed, and they have subsequently been
demolished.
The history of Moorside Mills is rather complicated and certain details are still obscure. We know that in 1869 the site of the
mill, as shown on a map of the area, was open fields known as Robbin Hill Close or Broom Close. The cottages mentioned
above, Moorside Place, being the only buildings shown.
In 1875 directories record that John Moore, Worsted Spinner, occupied Moorside Mill and Moorside House. John Moore’s
name continues to be given until 1887 when John Blackburn, Worsted Spinner and Merchant, is shown as the occupier of
Moorside Mill. In 1893 a change to James Briggs occurs and he was at Moorside Mill until 1901. A map of 1896 shows the
small mill with two dams that was occupied by Briggs. We also know that water closets replaced privy middens in 1897 and
that the mill consisted o f a three-storey building with gabled roof. An engine house and rope race were built at the northern
end of the mill behind which was a chimney and boiler house. The mill engine was built in Bradford by Cole, Marchent &
Morley and was a Tandem Compound with Condenser operated by bell crank from a crosshead below the engine. The main
entrance was along the south-east side of the mill passing the garden and Moorside House. The two dams were situated on the
north-west side.

X

In 1901 a directory entry gives a change of occupant, when Hollings and Butterfield, Worsted Spinner, are shown as being at
Barkerend Road and Moorside Mill. A further change is shown in 1908 when Clifford and Arnold Wilson were at Moorside
Mill. From documents dated 1912 we have records of an application by Messrs. Wilson for a roof to be built between the mill
house, stables, and small warehouse in front of the mill and three years later, in 1915, another application was made, for a
long shed to be built over the yard on the south-eastern side o f the mill and a further shed to be built between this and the
chimney as far as the boundary fence. The long shed is the only building on the site to bear a date (1915).
In 1916 application was made for the building of a new mill to the south-west of the old building, henceforth known as the
old mill, and for building two garages and a new boiler house. A new mill o f two storeys and a basement with floors of trussed
steel and concrete with cast iron pillars and a flat roof was built. A year later a section of land was bought on the noth-eastern
side of the old mill and the long shed was extended a further 33 ft. as was the other 1915 shed. An extension was made at
the north-western end of the house for a pay-office and ‘kettle-house’ (tea-brewing and washing facilities).
A year later, in 1918, a four-bay motor garage was built together with a new entrance road, weighbridge, and weigh house. A
mechanics shop was built behind the chimney and a sprinkler system installed, the tower and tank being built on the roof. A
pump house was built near the north dam.
Further extensions took place in 1919 when two extra floors were built on the new mill and an extra wood floor and flat roof
built onto the old mill. A transformer room was built in the mill yard and electricity was installed. Stores and a time office
were built at the new entrance. An economiser was installed behind the boiler house and the flues re-grouped on the chimney.
A clock tower was also added in 1919. The clock is of the three face turret type built by Potts of Leeds in 1919. It has the
normal three-drums driven by cable and weights which are automatically rewound by geared electric motors. The faces are
internally illuminated by electric lights and time switch. There are five bells cast by John and Dennis Taylor of Loughborough
in 1919 of the rigid type struck externally by hammers. The hour drum drives a small carillon of four bells by tappets and
levers. A plaque on the wall reads:“The Tower Clock and Bells were erected as a memorial to those Brave Lads who fought in the Great War 1914/19. Many of
whom unfortunately made the supreme sacrifice. The Tower was officially declared open on the 16th December 1919 by
Mrs. Clifford Wilson who set the clock in m otion at 12 a.m. Greater love hath no man than this. That a man lay down his life
for his friend.”
In 1931, under the occupancy o f W. T. Whitehead, alterations were made to the boiler house and a building connecting it
to the mill, and in 1947 the engine was removed and a turbine added. The switchgear existing at present was installed and
individual drives provided to the mill machinery.
Conversion and development work is now being done to adapt the mill buildings and grounds for museum purposes whilst
still preserving the character of a typical textile mill. At the present time all structural repair work has been completed and
the demolition of the old boiler house, whose boilers were removed prior to the sale of the property, has enabled modern gasfired hot water heating to be installed. The initial construction of a new access road and car park together with ancillary
footpaths using local stone kerbs and paving flags has been largely completed. The conversion of the former mill house into a
furnished Victorian/Edwardian house, with partial gas-lighting, has been undertaken and this is expected to open, together with
a temporary exhibition area in the main building, in late August, 1973.
The construction o f a new outside fire escape system together with minor internal fire safety work is now being undertaken
to obtain a fire certificate for the museum. Restoration of the mill sprinkler system and supply dam (formerly used for the
mill steam engine) has recently been completed. A considerable amount of outside site work including a perimeter fence is at
the pre-contract stage and work is being undertaken to provide a new entrance road with a gateway incorporating a Victorian
wrought-iron gate formerly at the old GPO headquarters in Forster Square, Bradford. Alteration o f the former mill canteen
of 2175 sq.ft. (202 sq. metres) into a cafe, with a tea garden in the area of the mill manager’s house garden is planned as the
final stage o f the City Architects Department conversion work. The possibility o f acuqiring additional land to provide a
barrier against housing encroachment, for future museum expansion, and the provision of a trolley bus running circuit, is at
present under negotiation. The total conversion costs are expected to be around £100,000.
The main four-storey mill building is being converted as follows:The provision on the ground floor of the mill of an
Introductory Gallery, of 6,600 sq.ft. (616 sq.metres) which will integrate the social, economic and technological background
of present day Bradford and district. It is hoped to house the section dealing with the technological aspect o f archaeology in
this gallery which will also house the main receiption area, cloakroom and sales area and temporary exhibition space o f 1800
sq.ft. (167 sq.metres).
A second gallery on the ground floor of 5874 sq.ft. (546 sq.metres) contains machinery from a Bradford flyer and spindle
maker’s workshop, a millwrights workshop containing several mid-Nineteenth Century machine tools and a Motive Power
Gallery. The Motive Power Gallery houses a water turbine removed from a paper mill at Skyreholme, Wharfedale. The
turbine was made by Aktiebolagat Finshyttan, Sweden and was supplied by James Gordon & Co. Ltd., London in 1927 to
replace an old waterwheel. This turbine has been erected in the gallery so that its working parts can be seen. Another example
of water power is a 10ft. (3 metres) diameter by 3ft. (1 metre) waterwheel which was removed from Gouthwaite Ghyll,
Nidderdale where it had been standing derelict since 1942. It was originally installed from c.1860 to 1910 a few miles
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further up the dale at Ramsgill, where it drove a saw-mill. The wheel was removed to Goutliwaite Farm in 1925 also to drive
a saw-mill. This waterwheel is at present being restored and will be re-erected in the gallery as a working exhibit coupled to a
governor. The governor came from Glasshouses Mill, Nidderdale and formerly controlled a waterwheel there which preceeded
the 1851 wheel at present in situ. A 10-hour ‘mill’ clock also from Glasshouses Mill o f the type driven by an eccentric from
the line shafting, is to be incorporated in the exhibit.
Steam power is represented in the gallery by a 100 H.P. horizontal steam engine of c.1890, donated anonymously by a local
firm, which was made by Carr, Foster of Bingley, and a steam pump o f c.1870 by G. Mills & Co. Radcliffe, removed from a
Shipley mill where it was used until 1930 to force water to the rising mains o f the mill fire circuit. This latter item was the
first large exhibit to be moved and restored by museum staff. A Hoffman of Manchester two cylinder steam sprinkler pump
is a similar exhibit recently donated by John Foster & Son Limited, o f Black Dyke Mills, Queensbury. Other steam exhibits
include a 1912 single cylinder high-speed 12. B.H.P. vertical engine manufactured by Thwaites Bros. Limited, of Vulcan Iron
Works, Bradford; a Sissons o f Gloucester vertical tandem compound 20 KVA alternator set, and a barring engine and governor
which have been salvaged from a 600 H.P. inverted vertical compound engine o f 1907 made in Bradford by Cole, Marchent
and Morley. Recently restored and re-erected in this gallery is a 64 H.P. 1924 gas engine by Crossley Bros. Limited, Manchester,
which was removed in one piece from a small engineering works in Bingley, Yorkshire, using a high-lift crane.
Adjoining the Motive Power Gallery is a long single storey workshop o f 5704 sq.ft. (530 sq.metres). This is being converted
for use as a Transport Gallery which will house veteran and vintage cars, mostly items lent by local collectors, but also includ
ing a collection of Bradford-made Jow ett cars, (Jowett cars were manufactured from 1910 to 1952) as well as a 1922 0-4-0
tank locomotive named ‘Nellie’, built by Hudswell Clarke & Co., Leeds. ‘Nellie’ was, for nearly 50 years, employed on the
private railway at Bradford Corporation’s Water Pollution Control Department at Esholt, Bradford and is at present on loan
to the Yorkshire Dales Railway Society at Embsay, near Skipton. Adjacent to the Motive Power and Transport Galleries is
another single shed of 3825 sq.ft. (355 sq.metres). This building will house the museum’s collection of printing machinery
which includes ‘Wharfedale’ presses by D. Payne and Dawson, Payne & Elliott amongst a wide variety of working machines.
Also to be housed in this shed, because o f the machine’s height, is a carpet loom built by David Crabtree & Son Limited in
Bradford in the late 1930s! It is the last surviving example of six prototype looms. The firm is to restore the loom to working
condition after certain structural work has been undertaken.
The whole of the first floor o f the mill will house worsted textile machinery - this covers an area o f 12,479 sq.ft. (1160 sq.
metres). Worsted machinery is being selected with a view to showing the whole process of manufacture and the machines
date from the early nineteenth Century to relatively recent times where the machines have played a significant part in the
technology of the industry.
Two preparing machines introduce the combing section. During the mechanisation o f the textile industry one operation gave
particular difficulty - that o f combing, one of the most important operations in the production of worsted yarn. The first
attempts to produce a mechanical comb were made by Dr. Cartwright in 1789, but it was not until well into the Nineteenth
Century that real progress was made, and by 1850 four quite different types o f machine had emerged. Of these, three were of
U.K. origin, the Noble, the Lister and the Holden - the latter two originating in Bradford; the Schlumberger, or French Comb,
being the fourth type.
Machine combing is still practiced by the local industry, but to a rather limited extent. The use of the Holden Comb has now
entirely ceased and the machine in the museum is thought to be the only one in existence. Examples are also held of the
other types o f comb, each demonstrating quite different principles of action.
Following the combing are the finisher gill-boxes and a drawing set including gill-box, two spindle gill, four, six and eight
spindle drawboxes and a sample frame reducer, certain of the machines being over 100 years old; Spinning machines include a
fully-automatic worsted mule, a machine now entirely obsolete; a 110 spindle fly spinning frame, a cap, and a self-doffing cap
spinning frame. A ring spinning frame of 1939, included in this section, is a machine left in situ by the previous owners of the
mill and illustrates the type o f machinery in use at the mill’s closure. Twisting macnines of the flyer, cap and ring type include
one machine o f c.1860 which is an interesting example o f the use of both wood and cast iron in the manufacture o f the textile
machines of this period.
The winding and warping section contains an early example of a Universal type of winder and split drum winder, as well as
the more recent high-speed Leesona pirn winder, for shuttles, as well as a Holts cheese and cone winder, and two examples of
horizontal warping mills which illustrate the difference tyoes of gearing used in these machines.
The weaving section has several early looms of the hand-thrown narrow type, two pattern looms, one a Jacquard and the other
a Dobby, and a small locally made, pedal-operated domestic loom. A comprehensive selection of various power looms show
most of the principles and patents used on looms in Bradford and district.
Two folding and cuttling machines and ancillary equipment are examples of the machinery used in the many piece warehouses
of Bradford.

The second floor of the mill, half o f which is at the present time used for storage purposes, will eventually contain non-worsted
textile machinery. This gallery will be the same size as the worsted textile gallery. The first section now houses a collection of
silk machinery donated in 1971 by Patons & Baldwins Limited o f Darlington, the parent company o f William Thompson & Co.
Limited of Galgate near Lancaster. Thompson’s were the last factory in England to process waste silk into yarn by the long
spinning system. They also were the first in England, probably in the world, to have processed spun silk by mechanical means
in 1792. Whilst the silk industry was formerly quite extensive in the Bradford/Brighouse/Halifax area, all machinery from
the industry appears to have been disposed of before Bradford museums started this industrial collection.
The machines donated, plus one on loan from Lancaster Museum, illustrate the processing of waste silk obtained from a
variety of sources, such as unreelable cocoons, reeling waste and thoster’s waste. This material is de-gummed, opened, proces
sed on a filling engine and cut to a suitable length before dressing (combing). The dressed drafts of long fibre are then
assembled into a sliver and processed into yarn.
Another collection o f machinery was acquired from Frederick Atkinson (Hemp Spinners) Limited, Glasshouses Mill, Nidderdale, when the Company ceased processing in 1972. It was only possible for the museum staff to remove a selection of the
machines, in advance of the scrap merchants, but a satisfactory range was obtained. This included a breaker card, a large
machine of eight tons weight, which opened the hemp tow and delivered it in the form of a sliver which was subsequently
processed on a roving frame. Two such frames were acquired rather than one because of their differing and interesting methods
of achieving a variable bobbin speed. Both machines weigh upwards o f seven tons each.
A two-spindle heavy doubling machine and an eight-spindle flyer twister, both made in West Yorkshire, together with a
power reel or hank winder, yarn balling and winding machines and a warping mill were also collected. All the machines are of
mid to late Nineteenth Century date.
Woollen machines other than looms are housed in this gallery with the exception of three willeys; these range from the simple,
box willey, to the fully-automatic Greenhaulgh machines. Two interesting items are an early Nineteenth Century semi
automatic mule by Knowles, Houghton & Co., of Gomersal, near Leeds which came to the museum from Avoca in Eire via
the good offices of the Science Museum and Bankfield Museum, Halifax, and an 1892 warp sizing machine by William Bywaters
Limited of Leeds. This machine strengthens single twist woollen yarn to withstand the weaving process. It can also be used
for cotton.
The few cotton machines also in the gallery serve as a reminder that cotton was once extensively extensively manufactured
in the district.
The third floor houses the Industrial Museum professional and secretarial staff, conference and study rooms, the reserve
collection store, library, staff room, lecture room for 125, and the offices and teaching areas o f the Art Gallery and Museums
Education Service, and the design studios, photographic dark room and offices of the Art Gallery and Museums Design
Department.
A basement exists under half of the main four-storey block of Moorside Mills and houses the Industrial Museum Engineering
workshops and store, and the museum foreman’s and attendants’ rooms, a laboratory, and the Art Gallery and Museums
Technical workshops. This area is adjacent to a delivery bay with electric travelling hoist and small storage area.
In the old engine house of the mill, restored to its original appearance by the demolition of the later boiler house, is to be
housed an 1860’s Compounded Single Beam Engine built by Wm. Bracewell & Co. of Eastburn, near Keighley, whose works
were driven by this engine until 1956. This is the only beam engine to survive in Bradford and district. This engine has a
single slide-valVe cylinder 24” (61cm). by 4 ft. stroke (1.22 metres) McNaught Compounded c.1900 by the fitting of a Corlissvalve high-pressure cylinder of 18 inches (46cm) by 2 ft. stroke (61cm). The beam is 14 ft. 6 inches (4.42 metres) end
centres.
Adjoining the engine house a new shed is to be erected to house a Bradford tramcar (no. 104) and a Bradford trolley bus from
the City’s recently closed.system (Bradford was the last authority in Britain to run trolley buses). Other large transport items
are housed in the former mill garage of 3925 sq.ft. (365 sq.metres) which includes a small workshop. The garage has a glazed
front canopy which is to be enclosed in the future to provide a heated viewing area. Exhibits at present include a 1928
Wallis & Steevens ‘Advance’ steam roller o f 10 tons and a 1938 Green’s 8 tons diesel road roller, both formerly belonging to
Bradford Coproration, and seyeral historic commercial vehicles on loan to the museum. Restoration of the steam roller is at
present being undertaken by voluntary helpers and it is hoped to be able to steam the engine on special event days.
It is envisaged that steam will be provided to power the stationary steam engines and the engines are being restored with this
end in view. In a similar manner it is hoped to run all the other machinery in the museum wherever this is consistent with
conservation. It would be possible, for instance, to process wool right through the mill and finish-up with a saleable end
product.
The staff at the Industrial Museum, working under the overall control of the Director of Bradford Art Gallery and Museums,
at present consists o f a Keeper, Assistant Keeper, Secretary, Engineer, Technical Assistant and five museum Assistant/
Attendants.
The writer wishes to acknowledge the assistance given by G. Hollingshead, Assistant, Bradford Industrial Museum and
Dr. J. A. Iredale o f the University o f Bradford, and P.A. Townhill of Huddersfield Polytechnic
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Mills steam pump in situ 1971

Moor side House

Crossley Gas Engine in situ
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Some practical aspects of the preservation of Steam Engines
George Watkins

My paper is a brief consideration of what follows when, having decided that an engine is worthy of preservation, an authority
decides to undertake the task. I illustrate this by examples of projects, showing some o f the difficulties and factors involved
when moving and exhibiting an artifact which, from its remoteness, or interference with site development or other factors,
cannot be allowed to remain, or is to be exhibited in a museum.
THE G R E E N S P L A T T 3 0 in ch C O R N ISH E N G IN E

This probably first worked at the Bunny Metal mine, near St Austell, and may have been made in the 1830s, but there is no
positive record of the maker or the date. It worked as a rotative engine at the Bunny, probably winding the ore by rope and
drum and driving pumps from the crankshaft by a crank and rods. It is certain that the mine worked from 1850 until it
closed in 1880 and the engine was finally sold to the clay mine at Greensplatt in 1887 for £65.
(1) This shows it as it was at the Bunny mine, as a rotative engine. Since china clay is won as a liquid, and is pumped to the
top, it had to be converted to operate the pump rods only, from the beam end at Greensplatt.
(2) This is the same part o f the engine as it was re-arranged at Greensplatt. The crankshaft and flywheel have been removed
(they were then used on another Greensplatt engine) and replaced by the timber rod to the pumps below. The same man can
be seen near to the balance box which assisted the engine.
(3) From what base sources great things come! This again is Greensplatt, with two of the men covered in the white clay o f
the mine. We all admire the ladies who so successfully gild the lily, but how many I wonder would recognise this clay as a
major ingredient of the finest face powders?
The engine ran thus at Greensplatt until 1953, and when shut down was well oiled, and this together with the metal piston
rings assisted the removal work, as it was still free.
Since it was the last Cornish engine to work in Cornwall, it was desired to preserve it, although vandals had damaged it in the
interval, but despite this and the failure of two attempts to remove it, Mr Young of the Wendron Forge decided it was worth
the effort. The removal was finally started on 4 November 1972, and the beam was placed upon the new “bob” wall in early
April 1973. The Wendron Forge Co. had all the skilled men on their staff, and there was a great deal o f volunteer labour. All
concerned were men of Cornwall, and up to 15 volunteers, and as many of their own men were at work at times. The team
spirit o f all was very high. In all the total cost of the work to April was about £3,000 and it was expected that the removal
would be completed in 6 to 9 months. The volunteers were very persistent, attending in all weathers, and one, in particular,
came upon every possible occasion. Regrettably this essentially Cornish project received little press or radio coverage at the
time, but this will changeJwhen, with a Cornish beam “bobbing” again, but on air, a reminder o f the mining scene once met
everywhere, will come to life. It is a fine example o f enterprise to save a local product.
(4)

This is the engine before the removal in October 1972, a typical Cornish engine in a house of local stone.

(5) Removing the beam was greatly simplified by removing the roof, and adequate lifting-tackle. The fine dressed stonewor
o f the house, and the timber beam upon which the pedestals sat, are evident.
(6) Lifting the cylinder and lowering it on to the wagon was tricky due to the out o f balance weight. Very wisely it was
left intact as far as possible in the removal.
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(7) On a job o f this type, nothing must be forgotten, least of all the inner man. Here is Mr Young in the house beside the
cylinder which we just saw being lifted, brewing the tea, whilst the hamburgers are browning on the portable stove beside him.
Little things like this do much to maintain the spirit of a job.
(8) After the main parts have been removed, there remain vital small parts to follow. This lads wrinkled nose suggests that
the mud was a bit mellow after a few years’ rest, as he cleared it away from the air pump barrel.
(9) 7 April 1973. This shows the very real progress made by this date, with the cylinder in position, and the beam being
lowered upon the bearing stools now resting upon the new “ bob” wall. In front o f the wall the air pump barrel which we saw
being dug from the muck in the last slide, can now be seen in pristine newness.
(10) Slide of Appleby 30 inch. By Cornish standards, Greensplatt was a small engine, even so the following details indicate
the scale o f the operations. The beam was 29 ft long and weighed 10 tons, and the cylinder was 13 ft high and also weighed
10 tons, and the total weight o f the metal work is 37 tons.
THE BIRM ING HAM M U SEU M OF SC IEN C E A N D IN D U S T R Y

This is a classic example of what can be achieved by a top class curator with fine staff and backed by responsible and vigorous
authority. It has produced a live and attractive museum in a very short time, and with working steam engines is a superb
example o f the best method o f making a museum attractive as well as educational.
Time will only permit a brief reference to the operations behind one exhibit, a small mill type engine which was used to drive
a section o f the textile machinery laboratory at the Manchester College o f Technology. This was built by .Pollitt and Wigzell
of Sowerby Bridge, near Halifax, in 1909. It developed 90hp when using steam at 200psi, and could be run at widely varying
speeds.
(1) This is the preparation o f the foundation for the engine bed which was cast in concrete. Tubes have to be inserted in
this for the fitting of the holding down bolts and then the whole was run solidly in concrete. Even a comparatively small
engine can thus be seen to involve considerable site work.
(2) The concrete bed has now been completed with neat brick facings, and the very thin cast iron engine bed is in place.
The target ends, the vertical flanges to which the front of the cylinders is attached can be seen, together with the high pressure
cylinder which, on the side, is ready to be moved sideways into place.
(3) This is the main hall, and in the foreground is the Pollitt engine, now fully erected in its original condition. It is a
superb example of engine work, and a credit to all concerned. In this view the main hall can be seen as a fine open structure
with an extensive range of exhibits, and free access to them, and there are numerous others which cannot be seen in this view.
(4) One more exhibit must conclude my reference to Birmingham. This is a uniflow engine made by Galloways of
Manchester about 15 years later than the previous example. Developing 80hp, it drove the Hovis flour mill at Macclesfield
for many years. The foundations were similar to those for the previous engine, and it is run regularly under steam at some
200rpm. The finish again is in the best engine builder’s tradition, and also the final condition is again a very high tribute to
the staff responsible for the removal and re-erection.
It is when viewing craftsmanship of this order, and appreciating that the engines have been removed from the site upon which
they worked, that one realises the care and team spirit which enthusiasm will generate.

EXHIBITING COMPLETE STEAM BOATS
Preserving complete vessels by exhibiting them ashore raises many problems due to their weight and size. Two examples, of
vessels of totally contrasting types in very different structures, illustrate differing approaches to the same problem—that of
showing the public what the engines and their surroundings were like, and how the men who worked them, lived at sea.
P.S. R E L IA N T —The N e p tu n e Hall, T he N a tio n a l M aritim e M u seu m , G reenw ich

A late example of side wheel paddle tug, Reliant was built in 1907, and was in service for 62 years, and she is preserved
virtually as she was at work. Access is arranged from a floor at deck level, and visitors can move over the entire structure,
the cabins, engine room, and stokehold, as well as the bridge. In addition, visitors can see the engines in motion, gaining an
even more positive impression of the active Reliant. Built of steel and preserved on dry land, she will not deteriorate as she
would afloat, and the whole scheme is certainly a credit to a famous museum. “ Donola” , the River Commissioners steam
inspection launch, is also displayed nearby.
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S.S. “ T U R B IN lA ” —N e w ca stle M useum o f S cien ce and E ngineering

The first steam turbine driven vessel, “Turbinia” , paved the way for giant vessels and high sea speeds, and her historic
significance is recognised by the manner in which she is housed. After many years apart, she is now entire and in her home
town again, in a well filled museum of high technical interest. A special hall was built on to the museum to exhibit her in a
single structure, which again, with good natural light, permits close inspection. Internal access is not permissible, but the
engine and boiler rooms are made fully visible by removing some of the side plates, and replacing them with clear panels
through which very small engine room and stokeholds can be seen. She was a miracle of compactness, and the engine control
point was in a conning tower near deck level. The engine room was certainly difficult of access, and as the stokers could
hardly stand upright, it is surely a high tribute to them that they kept her steaming at full speed, when, although she was
probably rolling badly, each of them to develop the highest power, was feeding coal at a rate of 451bs per minute through a
single fire door at each end. It is only when viewed in this light, that the method o f exhibiting her is seen at its true value.
Newcastle is a fine example of an authority which, faced with limited accommodation, has made every effort to exhibit all
that it can. The marine section may thus seem slightly cramped, but all that can be, is shown, surely better than the many
instances where more material is stored unseen in the cellars than is exhibited.
TH E IN D U S T R IA L STEAM P R E S E R V A T IO N G R O U P

Another private group with very limited sponsoring, their main engine responsibility is the 68” Cornish pump at Dorothea in
North Wales. They also have several other projects on hand, including a large mill engine at Wigan, and they are building a
collection of smaller engines. It had been hoped to have the Cornish engine in steam in 1973, despite boiler difficulties, but
the recent theft of the steam valves will greatly delay the project. They have also removed a long disused vertical engine from
Pen-y-Bryn Mill in a remote spot in North Wales, (WP). Parts of the engine are missing, but it is an index of their enthusiasm
that the removal of this engine was done in bad weather conditions, which roused the admiration of an officer o f the National
Museum for their enthusiastic work in wet and cold and mist. It is now housed at Dinoroic and the missing parts will be
remade later. They are also assisting with other on site restorations, as well as two large steam excavator renovations.
TH E N O R T H E R N M IL L E N G IN E S SO C IETY

This is a private body which, starting without sponsors, has with a small number o f professional but mostly private members
now saved nine mill engines from destruction. They are now stored in a mill engine room in Bolton, but shortage of time will
only allow limited reference to their activities, indicating the difficulties caused by small or inaccessible mill engine rooms.
Leachs, at Wardle near Rochdale, was an old woollen mill with an early double beam engine which had been modified for
higher economy late in the 19th century. The mill closed in the late 1950s and some ten years later the engine was granted to
the Society for preservation. It was on the first floor of the mill (point) which added to the usual problems of engine moving
as everything had to be lowered through the window. Although a small engine the individual parts were quite heavy, and it is
a credit that work such as the slide shows was readily tackled and the whole successfully moved to Bolton. The problems then
began again when it was decided to re-erect it there, and this slide shows an early stage o f the new foundations and rebuilding.
(3 slides).
The engine at Park Street Shed, Radcliffe, was the last remaining example of its type in a Lancashire mill, and had worked the
looms by a rope drive. The owners were very helpful when the engine was disused and it was hoped to preserve the engine,
but many problems arose in the removal, again due to its being upon the upper level, also the engine room was very small, as
the slide shows. Even when the parts were removed from the engine room, there were further difficulties since the yard
outside was also small. The slide of the flywheel moving through the engine room indicates the problems added by the
restricted height inside.

EXHIBITING OUT OF DOORS
The size of some engines makes it difficult to appreciate them in a hall and three contrasting examples of outdoor
exhibition follow.
L O U G H B O R O U G H U N IV E R S IT Y

This, a good example of Watt and Co’s mid-Victorian design, supplied to a London waterworks and is technically significant
in that the installation is complete. The pump by which the water was distributed to the district is seen in the bottom. It was
driven from the front end of the beam, and to show this effectively the engine was raised upon a brick structure which is an
artifact in itself, and beside it, almost in the position it occupied in the pumping station, is one of the boilers which supplied
it with steam. The placement is in fact virtually as it was originally designed.
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P.S. “ L E V E N ”

This is historically significant as almost the only remaining example of the work of David Napier, who did so much for early
marine engineering. Built in 1824, it shows what was virtually the standard engines for paddle driven vessels for many years,
even for the great Cunard vessels of the 1850s. They were placed low in the vessel and here are seen in a parallel setting near
to the ground, where they can be readily inspected. They will be seen to be almost entirely the work of the foundryman and
the blacksmith, put together by the fitter.
THE F IE L D H O U SE E N G I N E -T h e T o lso n M useum , H uddersfield

This engine spent most of its life hauling clay at a firebrick manufactory near Leeds, and when retired as the works closed it
was very finely overhauled by a local engineering concern. The method of covering it has greatly reduced possible damage by
the weather, and whilst adequately protected by the railings, it can be fully inspected through them, when alterations to suit
a later change of duty will be evident.

CONTRASTING OUTLOOKS ON EXHIBITING
THE SU D B R O O K P U M P IN G ST A T IO N —B R ITISH R A IL

The No. 1 engine plant here was an outstanding example of Cornish pumping engineering, and the only instance of six large
engines being supplied for a single order for one shaft. It was, too, the last large installation of engines of this type, but after
some eight years at work it had to be replaced. The plant was intact, and doing no harm, could well have been preserved as a
significant industrial monument. It was, however, totally neglected, and it is a lasting disgrace to a public body that the whole
irreplaceable industrial monument was later destroyed for its small value as scrap metal. The slide shows one side of the plant;
there was a similar set facing it behind the camera working into the central shaft.
THE G L Y N PIT near PO N T Y P O O L

Glyn was a small colliery which worked for nearly a century, in a rather remote site in South Wales, and contains the last
remaining examples of early Welsh engines. It illustrates the dilemma facing an authority very keen to do its best with limited
assets, faced with an intractable problem of a valuable installation in a site too remote for effective supervision, yet without
the assets to remove it to safety. Fortunately with the recent changes in the industrial preservation position in the United
Kingdom, the installation is now partially protected, but in 36 years o f disuse, vandals have caused great damage.
THE STR ETH A M E N G IN E

Amid the trials and tribulations of the engine preservers just related, it is refreshing to refer to one scheme which is ideal—
that at Stretham, Cambridgeshire. This is the original beam engine and scoop wheel which were installed to drain an area of
some 5,600 acres, in 1831. It is the usual massive plant, and one which, as the land sank with the drainage, had to be altered
to increase the dip of the scoop wheel in 1896 when the engine was also modified to use increased steam pressure from the
new boilers.
The plant then served until 1922, when the boilers were again unsound. By this time, fuel costs had greatly increased, and the
sinkage of the land again caused concern, and it was time for a radical rearrangement. It was decided to replace the existing
plant by a centrifugal pump driven by an oil engine, which was highly economical, although the lubricating oil consumption
was high. This gave great satisfaction for many years, until in496>0, when current was available in sufficient quantities, the oil
engine was replaced by an electrically driven unit with the oil engine as standby. Stretham thus presents the history and
development of mechanical land drainage, as with commendable public spirit the original plant was also retained, and is now
kept in fine condition. The whole is ideal in that, since it is still the pumping plant for a large area, there is a resident engineer
living on the site, so that care and protection from vandalism is readily provided. With the replacement and rearrangement of
drainage plant in all areas, it is the last large steam drainage engine (although there are two more small ones in outer areas)
and in this respect it is an important technical monument.
THE SO M E R SET R IV E R S D R A IN A G E B O A R D

The technical significance of the pumping plant by which the moorlands of Somerset were first drained was appreciated by
the Authority, when new schemes and plant were instituted in the 1950s. This was shown by the building of a house especially
to contain one of the early engines at Curry Moor. The engine is complete and the pump rotor, a suberb casting in bronze,
small though it is, served to drain some 2,000 acres of land for nearly a century. Of the eight engines installed by Easton and
Amos at the time, four were of this their standard type, but those at Saltmoor, Aller, Southlake and Stan moors varied from
the usual type as well as from each other, and it was happily decided to save the last three. A new house however, could not
be provided for the purpose, but there was room in the coal space at Allermoor. This was cleaned and whitewashed, and the
Stan and Southlake engines were then moved into it. The distances were not great, a few miles at the most, and the method
of moving was an object lesson in practicality, since the nearer Southlake unit was moved intact in the bucket of a large
walking dragline excavator. Stanmoor, the only known vee twin by Eastons was moved in two pieces, one comprising the
engine framing and iron casing around the well top, and the other was the cranksahft and bevel driving wheel. The pump from
Southlake, the only one of the eight to drive directly is probably the only one left with the patentee Appoldsnaroe cast
on it. The scheme is highly creditable to a responsible Authority.

C H IM N EY S

There are some artifacts which, having long been with us, lead us to think they will always be there. But in an age of change,
when everything is meeting the question ‘can it be bettered?’, it is necessary to widen our consideration of what to preserve.
The mill chimney is a case in point. The traditional structure is of brick or stone, and of varying shapes and sizes; and two
widely contrasting examples will illustrate this.
Peter Dixon’s cotton mill at Shaddongate, Carlisle, was built in the 1830s, the chimney in 1935-36. It is in the traditional
style, comprising a fine multi floor mill block, which was originally driven by a large beam engine in a matching house at the
end o f the mill block. The steam was supplied by a battery of boilers in a separate house, and the whole is industrial art of a
high order;the chimney was originally 300 ft from the ground to the top. The slide shows it when it was 136 years old, and
indicates how well a complex of structures of conflicting sizes and shapes was blended into an attractive whole. It is interesting
to note that the chimney was built in 13 months, and all of the materials were raised by a hand-operated windlass, worked by
four men. It is still in use for the heating boilers, having been slightly reduced in height.
As a contract to Dixons, this one, some 30 miles away, is only about 60 ft high. Built in the local stone it served a small
factory. It indicates how, even in essentially functional use, a natural material will integrate unobtrusively into the local scene.
The theme can only be treated briefly, with a few examples which still remain to show the high peak reached in chimney
building in the 19th century to remind us that the chimney, too, might well be considered in preservation schemes.
Cox Bros.-Lochee works, Dundee, was an extensive works with a large steam boiler installation which was served by this
structure. It is of brick, and 30 ft square to a height of 230 ft, and then continues to the top with an octagonal section to
make it 282 ft high from the ground. It is bricklaying craftsmanship o f a high order, the pattern being worked out in
coloured bricks, and it is seen under inspection in 1972.
Listers mill at Manningham, Bradford, was rebuilt after a fire in 1872, with all of the several boiler plants, each near to its
load, connected to this chimney. Square throughout, it is built o f Yorkshire stone, and 256 ft high from the ground, is 21 ft
square throughout. Although brick chimneys could be built in panelled and figured designs, this was rarely done with stone,
and Listers chimney, still in use, remains a monument o f craftsmanship of stone as well as chimney construction.
Preserving such monumental craftsmanship when finally disused poses many problems, especially when development is
intended, and artifacts interfere with planned schemes. This raises the question of custody if it is to remain.
M A R G A R E T ST R E E T , GLASGO W

This charming complex of the late 19th century in the heart of the city is a fine example of pride o f ownership, craftsmen,
and architect. It is an outstanding piece'of craftsmanship which unfortunately is in the midst o f an. area which must
degenerate into a section o f the concrete jungle at the hands of the developers.

THE END
In deference to the claims of other speakers, my treatment has been very brief. I have, therefore, offered a minimum of
technical detail, stressing the exhibition aspects rather than the exhibit, since conservation is the theme of the Conference.
The slides illustrate the wide cover of the subject, and I cannot close without deep thanks to all who have assisted with
subject matter, and, too, their tolerance of my seemingly endless yelps of “not what I want can you do this?” or “ that?”
This has made it good fun—thank you all.

The Greensplatt engine partially re-erected at Wendron Forge, Helston, Cornwall
April 7th - 1973. Placing the working beam into position.

^

Greensplatt engine in situ prior to removal October, 1972.
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The Newcastle Museum of Science and Industry-Newcastle-upon-Tyne. The Worlds first steam turbine driven steamship - Turbin

Leach’s w oollen mill-Wardle nr. Rochdale.

Removing one of the two engine beams.

City of Glasgow-A charming small late 19th century factory in coloured brick;
with a chimney to match.
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The Industrial Monuments Survey
Keith A. Falconer

The Industrial Monuments Survey is not concerned with the actual physical conservation of industrial monuments but
rather with the earlier stages in the preservation process—the identification, investigation and legislative protection of indus
trial monuments. The Survey’s record can only be appreciated in the context of its origins and the associated evolution of
its parent body the Council for British Archaeology (C.B.A.). The latter was formed in 1944 to continue the work of the
Congress o f Archaeological Societies which, since 1888, had concerned itself with “the better organisation of antiquarian
research and the preservation o f ancient monuments and record” . When initially constituted the C.B.A. consisted of about
one hundred members representing national archaeological societies, county and local bodies regionally grouped, universities
and colleges in which archaeology was taught, museums and the regional museums’ federation.
The Council operates on a federal system; to this end England is divided into thirteen regional groups with Scotland
and Wales being further groups respectively. Each group sends a representative to sit on the Executive Committee which is
responsible for all policy decisions while a network of regional group secretaries conduct the day to day functions of the
C.B.A. The Executive Committee and all the senior officers o f the Council are voluntary, only the small secretariat is actually
employed by the C.B.A. with the recent additions of an archaeological abstracts editor and the Survey Officer for Industrial
Monuments.
The Council’s objectives were clearly envisaged from the start. With one exception, it was prepared to promote collec
tively and through its members all aspects of British Archaeology. The exception was that the Council was not to sponsor
excavation or conservation directly; but one of its primary functions was to be the presentation of requests for State aid in
excavation and conservation when the magnitude of the task was beyond the means of the archaeological organisation con
cerned. Today, the Council has three hundred and eighty-six constituent organisations—thirty being national societies, two
hundred and thirty-three local societies, ninety-nine museums/twenty-five universities and two local government depart
ments. It is concerned at a national level in providing liaison between these constituent organisations and the State organisa
tions concerned with the preservation of antiquities while it also assists the individual archaeologist, whether amateurs or
professional, over a whole range of subjects such as careers, training, conservation of artifacts, details of current excavations
and the problems of Treasure Trove.
It was this commitment to all aspects of British archaeology that led in December 1959 to the convening o f a conference
in London to stimulate public interest in the, then novel, subject of industrial archaeology. This conference passed a resolutioi
urging the formation of a national policy of protection and recording of early industrial remains and the newly constituted
C.B.A. Research Committee on Industrial Archaeology was instructed to make representations to this end to central govern
m ent, local authorities, industrial organisations and other interested bodies. In its approach to the Ancient Monuments Board
the Committee pointed out that certain monuments clearly called for immediate protection in view of their international
interest as illustrating important stages in industrial and technological development. Examples such as the earliest steam
engine, cast iron aqueduct, locomotive, metal framed building and first railway station were felt to warrant immediate action.
The need for a survey of lesser known monuments was appreciated as it was realised that until surveys had shown what
monuments existed and which deserved priority in a programme of preservation no comprehensive policy could be advanced.
While the Industrial Monuments Survey may have been conceived at this conference in 1959 its gestation period was to
last for thirty eight months. Finally in March 1963 Mr. Rex Wailes was appointed consultant to the Inspectorate o f Ancient
Monuments branch of the Ministry of Public Buildings and Works to co-ordinate a national survey o f industrial monuments to
be undertaken jointly by the Ministry and the C.B.A.
If the birth o f the Survey had been difficult its infancy was no less traumatic. Less support was forthcoming from the
traditional archaeological societies than had been anticipated. Indeed these societies, with a few notable exceptions, did not
seem to possess either the interest or the expertise to assist the Survey. One of the devices introduced by the C.B.A. to
facilitate the Survey’s task was a standard record card designed to be filled in easily by field workers with details o f the
nature and location of industrial monuments, (see Fig. 1). However, disappointingly few of the thirty thousand cards
distributed by the C.B.A. were satisfactorily completed and returned to the Ministry for copying and these record cards
were never to play as important a part in the Survey as had been envisaged. Even so, as the number of completed cards
returned increased it soon became clear that neither the Ministry nor the C.B.A. possessed the secretarial capacity to deal
with them. Consequently in November 1965 Dr. R. A. Buchanan was invited, as Director of the Centre for the Study o f the
History of Technology at Bristol College of Science and Technology, to assume responsibility for the card record. This was
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henceforth to be known as the National Record of Industrial Monuments. Dr. Buchanan still administers the Record, now
housed at the College’s successor—the University of Bath, and a constant stream of completed cards still arrive for processing.
Indeed, it would appear that there has been a resurgence of interest in the Record as over five thousand blank record cards
have been requested since January this year.
Three copies are taken of each completed card—one for the Record itself, one is lodged in the National Monuments
Record in Fortress House, London, and the third is held in reserve by the C.B.A., the original is returned to the reporter.
The Record’s copy is coded according to the industrial monuments classification devised by the Centre for the Study of the
History of Technology. This involves a two tier classification initially by county and then by type of industry within each
county. The coding allows any site to be identified by a six figure digit. The Record is now providing an essential background
to the activities o f the Survey.
In April 1966 the C.B.A. assumed full responsibility from the Ministry for the continuation of the Survey which was
to be grant aided by the Ministry for a further three years. (This period has been continually revised and the Department of
the Environment, the Ministry’s successor, is at present committed to supporting the project until the summer of 1976.)
In 1967 an Advisory Panel on Industrial Monuments was formed from within the C.B.A. Research Committee on
Industrial Archaeology to make recommendations for safe guarding the more important monuments investigated by the
Survey, and meets four times a year under the chairmanship o f Professor W. F. Grimes, Director o f the Institute o f
Archaeology. It is composed of representatives of the newly formed Directorate of Ancient Monuments and Historic
Buildings o f the Deparlment of the Environment, a representative from each of the Royal Commissions of Ancient
Monuments and Historic Buildings of England, Scotland and Wales, representatives from the Science Museum, the National
Trust, Staffordshire County Planning Department and the National Record o f Industrial Monuments.
In its five years of operation the Panel has considered twenty-one regional lists of industrial monuments containing
some eight hundred and seventy-four entries. The majority of these, seven hundred and forty-four, were in "England, while
sixty sites were in Scotland and only thirty-four in Wales. A complete numerical breakdown of these recommendations is
presented in Table A.
As this table shows the recommendations can take one of several forms. Grade I, Grade II*, Grade II, Local List and
schedule refer to different means and grades o f legislative protection under the Town and Country Planning Acts and the
Ancient Monuments Acts. The operation of these forms of protection are discussed elsewhere in these proceedings—in the
paper on the Department of the Environment’s work in the Protection and Preservation o f Industrial Monuments. As
indicated some entries were thought more properly the concern of museums while others required further investigation. A
recommendation on a site was Deferred when its future was already under discussion or when its importance could only
be assessed in the light of the results of national surveys which had not yet been completed.
A recommendation to ‘Record’ commits the Panel to an endeavour to have the monument fully recorded by either
a national institution such as the Royal Commissions or by some other competent body. In the case of Notify the C.B.A.
undertakes to draw the owners and/or local authority’s attention to the monument’s significance. A formal recommendation
of No Action is recorded when the Panel deems that the monument is of insufficient significance to merit any further action
by the Survey itself or when the circumstances prohibit any meaningful action.
Of the English entries almost half were recommended for some form o f legislative protection. Amongst the one hundred
and nineteen sites recommended for scheduling as ancient monuments there was a great variation in type and significance
ranging from Barton Swing Aqueduct (SJ 767 976) across the Manchester Ship Canal to the scanty remains of Hoggett Gill
lead smelting site (NY 389 113) in the Lake District, from Seaton Bridge (SY 252 899) in Devon, reputably the earliest
surviving concrete road bridge in the country, to the modest Shipton Gorge limekilns (SY 507 906) in the neighbouring
Dorset. More than thirty Cornish engine houses are also included in this total.
Of the sites recommended for protection under the Town and Country Planning Acts only eight were considered to be
worthy of inclusion at Grade I and these were all of national repute, viz. Coalbrookdale Works (SJ 668 049), Stanley Mill
(SO 812 043) in the Stroud Valley, North Laverton Windmill (SK 776 820) in Nottinghamshire, Temple Meads Station
(ST 597 724), Bristol, the north portals of the canal tunnels at Harecastle (SJ 840 540) in Staffordshire, Hospital Bridge
(TF 331 449) over the Mand Foster Drain in Lincolnshire and Galton Bridge (SP 024 889) in Birmingham. A further
twenty-eight monuments were considered worthy of Grade II* including Elkesley (SK 664 760), Bestwood (SK 578 482)
and*Dalton (NZ 411 469) pumping stations, several water mills including Leek (SJ 977 570), Headley (SU 813 357), Hoxne
(TM 166 786), and Wissington (TL 962 332), St. Pinnock Viaduct Cornwall (SX 178 638) and Helsington Laithes Snuff
Mill (SD 513 903) Kendal. This group also includes the earliest passenger railway station—Liverpool Road Station,
Manchester (SJ 830 978).
The geographical coverage o f these lists shows a very uneven distribution and in many cases reflects the enthusiasm of
individuals within an area rather than the intrinsic value to our industrial heritage o f that area. Hence, counties w ith a pre
dominantly rural image such as Devon, Dorset, Somerset, Norfolk, Suffolk, Hertfordshire and Lincolnshire have between
them contributed almost half the sites considered. Whereas the important industrial counties of Derbyshire, Leicestershire,
Warwickshire and Cheshire have scarcely been considered and London, the largest industrial complex in Britaih, has not
been considered at all.
The comprehensiveness o f treatm ent of counties also varies enormously. A comparison of the treatm ent afforded
Hertfordshire and Cornwall as against that afforded Yorkshire and Gloucestershire demonstrates the point. Hertfordshire
was one of the first counties to be considered by the Advisory Panel in July 1967 and it featured in further lists in
December 1967 and May 1969. These later lists allowed sites to be reassessed following the investigations that had been
recommended initially thus ensuring comprehensive cover of the county. Similarly Cornwall was the subject of more than
one list, indeed, fists were submitted from four different sources totallying one hundred and nine entries. In contrast, the
list on Yorkshire, w ith only ten o f its twenty six entries from the industrialised West Riding, must be regarded as a mere
scratching o f the surface. The fist of Gloucestershire sites is restricted on the other hand by its specialised content with only
woollen mills from the Stroud Valley being considered.
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Mr. Rex Wailes retired as Consultant to the Industrial Monuments Survey in March 1971 and a Survey Officer was
appointed in September of that year. The change in title and creation of full time salaried post reflected the confidence
shared by the C.B.A. and the Inspectorate in the value of the work of the Survey and demonstrated the desire to expand
its activities.
The present operation of the .Survey has three main components, viz. regional lists, systematic surveys of specific
industries or topics and consultative capacities especially in dealing with applications to demolish buildings already pro
tected. I proposed to deal with each of these three components in turn and give examples of the types of sites occurring
under each head, starting with the regional lists. As we have seen these are considered quarterly by the Advisory Panel and
thus represent the backbone of the Survey. The operative procedure is constantly being changed and, it is hoped, improved.
A t present it involves selecting a suitable region, usually a group of countries or a single large county, some nine months
before the occurrence of the Panel at which they are to be considered. The Survey Officer then contacts the regional group
representative on the Research Committee for Industrial Archaeology and between them they approach local societies and
museums in the area to solicit sites for possible inclusion in the regional list. At this stage no firm criteria are imposed on
the contributors as to the type and standard of sites. Indeed they are asked to submit any industrial sites which they consider
to have even a remote claim to preservation, in this way it is sought to ensure comprehensive coverage. An initial screening
o f the resultant lists by the Survey Officer discards those sites beyond the brief of the Survey, e.g. cinemas, theatres etc.
thought more properly the direct concern of the Historic Buildings branch of the Directorate of Ancient Monuments.
Armed with these pruned lists the Survey Officer visits as many of the sites as is practical—sometimes it is possible to visit
every site on the lists. These visits are no more than a superficial investigation of the physical condition of the site and a
rapid photographic survey using colour slide film as the material presented to the Advisory Panel is normally in the form of
2x2 inch (5 cmx5 cm) colour slides. There now occurs a further screening of the sites with often as many as forty per cent
o f the original entries being discarded as unsuitable. The final list o f sites, with a few lines of detail about each site, is then
submitted to the Panel which can deal with some eighty entries at a double session.
A brief analysis of some of these regional lists will give some idea of the wide range of sites with which the Survey is
concerned. The examples are selected from lists which have been considered since September 1971 and are therefore sites
o f which I have had some personal experience.
Cornwall The majority of the one hundred and nine sites in this county were concerned directly or indirectly with tin,
lead and copper mining and associated industries such as smelting, arsenic calcining and foundry work. Nevertheless many
other industries were represented by sites such as the fish cellars at Polkerris (SX 093 522), the unusual canal incline at
H obbacott (SS 244 049) on the tub boat section of the Bude Canal—a purely agricultural venture and the remains of early
china clay workings and processing plant. Typical of the thirty engine houses recommended for scheduling are .Great Wheal
Busy (SW 739 448) which once contained an eighty-five inch (216 cm) Cornish pumping engine and one of the few remaining
Dolcoath engine houses (SW 659 405). In 1864 this celebrated mine had ten engines, seven waterwheels and a man engine.
Calstock Viaduct (SX 434 687) bears witness, on the other hand, to the protracted development of railways in the county
continuing into the twentieth century. This viaduct, completed in 1907, was one of the last major engineering works. One
thousand feet long (305 m) it stands one hundred and seventeen feet (36 m) above the River Tamar and is built of over
eleven thousand concrete blocks which were manufactured on the construction site.
Devon Although several sites considered were associated with metalliferous mining the latter was largely restricted to the
west of this county including Dartmoor, accordingly the selection of examples is more typical of the remainder of the
county. Hallsannery Limekiln (SS 461 245) was one of several limekilns considered for scheduling. A whole series of
imposing kilns is to be found along the N orth Devon coast and clustered around the estuaries of the south coast. This
example is situated on the bank of the River Torridge some two miles upstream from Bideford. Its structure reflects the
importance of lime in nineteenth century husbandry of predominantly acid soils while its location is dictated by lime’s
sensitivity to water transport causing manufacture at the point of consumption rather than at the source of the raw materials.
Both the limestone and the coal in this instance were shipped across the Bristol Channel from South Wales.
The so-called tumbling weir at Ottery St Mary (SY 095 953) highlights the important use of water power throughout
the county. This weir was associated with a serge factory and fed excess water, not required to drive the waterwheel,
through a tunnel under the factory to rejoin the river downstream. Seaton Bridge (SY 252 899), on the other hand, is not
at all typical of any county. Built in 1877 it is reputably the earliest surviving concrete road bridge in Britain. It has simulated
joints as if built o f masonry, perhaps the designer was afraid to let the novel material express its own character.
In Dorset most of the sites considered were associated with either agricultural industries such as brewing, milling and
lime burning or with'communications and water supply. The following two examples were recommended for protection
because of their rarity rather than their typicality. The windmill towers on the Isle of Portland are the only two remaining
stumps of windmills in Dorset (SY 691 713). They are located within one hundred yards of each other and are probably
quite early. Thus structures which might cause little comment on the eastern side of England achieve a significance only
because of their location. Sutton Poyntz water turbine (SY 706 839), however, would be cause for comment almost any
where. The modest little pumping house contains a jet reaction wheel driving two double acting ram pumps. This Barkers
(type) mill, by Cook of Glasgow, is the survivor of two originally installed in 1857 with Hawksley as consulting engineer.
In neighbouring Hampshire communications and rural based industries again predominate though there are some
im portant metal working sites such as Funtley (SU 550 082), where Cort perfected his puddling processes, and Sowley
Pond (SZ 378 965) which supplied much o f the metal for Bucklers Hard shipyards in the eighteenth century. A typical site
considered was Passfield hop kiln (SU 824 344) only one of dozens of such structures in the extreme northeast of the
county relics of the days when Alton was a major brewing centre. The last hop kiln in this area ceased production over a
decade ago. A relic of a very different kind is Telegraph House, Binsted (SU 78$ 414).; It was built during the Napoleonic
Wars as one of an intervisible chain to relay messages visually between Portsmouth Harbour and the Admiralty in London.
It is the most complete example in Hampshire though the tower at Cobham in Surrey still has its machinery.
The Panel considered several canal features around Birmingham such as Telford’s cast iron bridges and aqueducts
over his New Line Canal and structures associated with Smeaton’s earlier improvements in 1788 of the original Birmingham
Canal. Amongst those recommended for scheduling was an unusual device employed to safeguard individual canal companies’
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water at the junction of the Stratford Canal and the Birmingham and Worcester Canal at Kings Norton. This pair o f guillotine
lock gates (SP 056 795) was devised to stop water flowing from one canal company’s territory to another yet allowing the
passage of boats. The arrangement probably dates from the opening of this part o f the canal in 1796. As both canals are now
in British Waterways ownership the gates are no longer needed.
Canal structures were also featured in the Lancashire list, most prominent of these being Barton Swing Aqueduct
(SJ 767 976). It was built in 1893 to replace Brindley’s three arch aqueduct o f 1761 and it carries the Bridgwater Canal
over the Manchester Ship Canal. Driven by hydraulic machinery, supplied by electrically driven pumps, an iron trough full
of water swings on roller bearings on a central pier in the ship canal. The recommendation for scheduling also covered
abutments of Brindley’s original aqueduct which have survived on the Eccles side of the Ship Canal. Surprisingly, few sites
connected with the textile industry were considered in the Lancashire list. Many of the most famous mills have already been
protected or else have.disappeared. One relic of the industry that was recommended for listing Grade II was Stanhill Post
Office (SD 728 277). This is the house in which James Hargreaves lived and invented his Spinning Jenny in 1764. According
to the commemorative plaque “he was compelled to leave Stanhill because of the persecution of local hand spinners and
others who feared the invention would deprive them of their livelihood” .
Cumbria, the new county comprising Cumberland, Westmorland and parts of North Lancashire, provided a very varied
list of sites. There were several eighteenth century, charcoal-fired, blast furnaces as at Duddon (SD 195 886), Nibthwaite
(SD 295 883) and Newland (SD 299 798), woodland industries such as bobbin making as at Stott Park (SD 373 882) and
Oak Park (SD 518 964), potash pits, water mills and the striking remains of the great workings at Hodbarrow Iron Mine
(c.NY 180 785). There were also several colliery sites along the Cumberland coast such as the Duke Pit fan casing (NX 969
182) for an early Guibal fan, the neighbouring Wellington Colliery Terrace with its castellated lodge and candlestick chimney
(NX 967 183) and the steam winders at Haig colliery (NX 965 160). The engine house of Jane Pit (NX 995 277), Workington
is a splendid example of the castellated architecture characteristic of many collieries in this area. This particular pit head
structure was the brain child o f Henry Curwen in 1843. There are traces of a horse gin circle and remains of brick boiler
vaults as well as the two battlemented chimneys and the castellated engine house. The last o f these examples from the
regional lists is Helsington Laithes snuff mill (SD 513 903), Kendal. This is the only snuff mill in the country worked solely
by water power. The machinery is nineteenth century and the rather cumbersome undershot water-wheel provides all the
necessary power.
The idea of systematic or thematic surveys has not yet been quite so fully developed. Mr. R. Wailes conducted two
such surveys, on Kentish coast houses and on breweries, Mr. D. Hague of the Royal Commissions on Historic Building of
Wales has contributed a survey of lighthouses while Mr. J. K. Major is presenting the results o f a survey of water raising by
animal power for consideration at the Panel in June this year. This Panel will also be considering a survey of existing steam
plant in water supply, sewage and drainage pumping stations. This is being jointly submitted by the Survey Officer and the
Centre for the Study of the History of Technology. The Survey Officer is also engaged ar present on a survey of the remains
of the town gas manufacturing industry to report back to the Panel in December.
The survey of steam plant in pumping stations seeks to identify all existing plant either working, disused or preserved
with a view to formulating a comprehensive policy of preservation. Typical examples investigated so far are Twyford pumping
station (SU 493 249) near Southam pton and the Llanishen Reservoirs pumping engine (ST 190 820) Cardiff. The former
station has a Hathorn Davey inverted vertical triple expansion engine of about 1916. It has been disused for several years and
its boilers are being scrapped at present. The early twentieth century building also houses two diesel engines by Ruston, now
used as standbys, and electric pumps installed on the site of the original steam engine o f 1905. The Llanishen engine, on the
other hand, is housed in a very modest building and although preserved in as much as it has been out of service for many
years and has been given a coat of paint its surroundings would suggest that its future safety is by no means assured. The
engine itself is rather interesting, it is a single column beam engine of circa 1851 reputably designed by Simpson but made by
Harvey’s o f Hayle. The cylinder bore is approximately twenty inches (51 cm) by three foot stroke (92 cm).
While the phasing out of steam plant has continued steadily for the last forty years, the collapse of the town gas
manufacturing industry has been much more sudden and dramatic. Less than a decade ago works all over the country were
being re-equipped to meet the ever increasing demand for gas. Today, after the advent of natural gas from the North Sea,
there is hardly any town gas production left. Under these circumstances the only restraint on the complete obliteration of
a hundred and fifty years development of an industrial technology has been the speed at which the specialised demolition
companies can operate. Hence the urgent need for some representative preservation. Amid all this collapse, Scotland appears
as a haven for remains of the gas industry. There are still some ten small gas works in country towns producing town gas.
Indeed, some still use basically mid nineteenth century techniques as demand has never justified a change in the scale of
operations. Newton Stewart (NX 412 653) is one of six gas works where horizontal retorts are still hand charged and raked
out and they still have a steam driven exhaust as standby. This picture is mirrored at Biggar (NT 039 377), Moffat (NT 085
050), Muirkirk (NS 695 277), Kirkconnel (NS 732 122) and Langholm (NY 365 844).
Lastly, there are the consultative capacities of the Survey. The C.B.A. is one of the six national bodies that are
designated in the 1968 Town and Country Planning Act to receive notification of all applications to demolish or alter
buildings on the Statutory List of Buildings of Historic or Architectural interest. Any applications with industrial implica
tions are passed on to the Survey as well as to the relevant local society. The Survey has dealt with some thirty such
applications since October 1971, i.e. at a rate of one every three weeks. The applications can vary enormously in significance
as the ones at present being dealt with ably demonstrate. The Port of Medway Authority has recently applied for permission
to demolish the Quadrangle Stores (c.TQ 910 750) in Sheerness Docks. When this building was completed in 1829 it was
the largest building of its kind in the world. It was probably designed by Edward Hall, civil architect to the Admiralty, and
is constructed o f yellow stock brick with an internal framework of cast iron columns and floor beams supporting floors o f
Yorkshire flag. The central courtyard is now covered over. At the other end of the scale an application has just been received
for permission to insert a new doorway in the front of a small eighteenth century mill at Knaresborough Yorkshire.
The Survey also counsels individuals and local societies on specific preservation problems. Several monuments that are
now protected have been brought to official notice in this manner, Moira Furnace (SK 317 152) in Leicestershire is one such
recent example. This furnace dates from the first decade of the nineteenth century and was in imminent danger o f being
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The Fairbanks bridge aflame, March 1971, destroyed by vandals.
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Ruins of the rolling mill - 1866 - of the Rensselaer Iron Works, Troy, New York, where the first steel railroad rails in
America were rolled. Scheduled for preservation as part of an urban renewal plan; burned by vandals in October 1969, only
months after being recorded by measured drawings and photographs by the Historic American Engineering Record. Photograph
by Paul R. Huey for New York State Board for Historic Preservation.
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The preservation in museum settings of early stone-stack iron furnaces is not only feasible, but common. The next generation
of iron furnaces, however - the great complexes of the late 19th and early 20th centuries —are so vast and difficult to restore
and maintain, that their chances for historic preservation are almost nil, despite their acknowledged importance in the history
of ironmaking.

39

Although many industrial buildings are relatively adaptable to other industrial and non-industrial uses, those of highly spec
ialised configuration, such as brewery brew houses, are far less readily preservable by this means. The superb brewhouse of the
American Brewery, Baltimore, Maryland, 1887, currently empty, is a serious preservation problem.

The best examples of unintentional preservation of historic structures are the great stone-masonry railroad viaducts of the
nineteenth-century, so massive that they still are capable of full, mainline service. Earliest of these in the United States is
Benjamin H. Latrobe the younger’s famed Thomas Viaduct on the Baltimore & Ohio near Baltimore, built 1835.
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Where there is demand for the product, anachronistic industries can survive, if labour supply and other economic factors are
favourable. The firm of Hoopes, Bro. & Darlington, makers since 1867 of wood wagon and carriage wheels, has recently been
moved from Pennsylvania to Arkansas, where production will be continued.
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demolished by its owners, the National Coal Board. At the instigation of a private individual, the Survey raised the matter
with the Directorate of Ancient M onuments and it was agreed that the furnace should be scheduled.
I should like to conclude this discussion on a cautionary note about the rapidly changing scales of value that can make
nonsense of official decisions taken in the recent past. Fulham Gasholder No. 2 (TQ 260 768), built in 1830 and probably the
oldest working gasholder in the world, is said to have the distinction of having been refused legislative protection many years
ago by no less a person than a Prime Minister. Its significance has subsequently been fully recognised by the Department of
the Environment. It is a worrying thought that many of the monuments we ourselves have turned down or ignored may be
accorded a much greater significance by posterity.
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NATURE OF SITE (Factory,mine,etc.)
Grid Reference or Location

DESCRIPTION:

dimensions;

Industry
present condition;

Dating

COUNTY

REF.No.

Parish/To*nship

Date of Report

architectural features etc.

(Further remarks or ohoto/sketch mav he recorded on the hack)
Machinery and F ittin gs

Danger of Demolition or Damage
Printed, Manuscript or Photographic Records

Reporter's name and address:-

Return to:-

In stitution or Soc1ety
C.B.A. Industrial Archaeology Report Card.

Fig. 1.
Council for British Archaeology Industrial Archaeology Report Card.

Seaton concrete road bridge, (SY 252 899) built in 1877, Devon.

K .A Falconer, Survey Officer, University of Bath BA2 7AV.
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Hallsannary Limekiln (SS 461 245), Devon.
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1 9 1 6 . Triple Expansion Engine, Twyford Pumping Station (SU 4 9 3 2 4 9 ), Hants.

Jane PitJEngine House, Workington (NX 9 9 5 2 7 7 ), Cumberland.
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Restoration of the SS Great Britain

Com. J. R. Blake

Introd u ctio n
T he s.s. “G re a t B ritain ” was launched in Bristol o n 19th July, 1843, th e second of the three m ajor vessels
engineered under the direction of Isam bard K ingdom B runei. W hile the first ship, the G reat W estern, had been
a logical developm ent by the application of steam power to a conventional hull, the G reat B ritain embodied a
whole series of new concepts and ideas. It was the first ocean going ship built of iron and propelled by a screw.
It also had a num ber of unique constructional features w e now take fo r granted such as a balanced rudder,
w atertight bulkheads, steam driven bilge pum ps, and a type of double bottom . It could thus be aptly described as
the g ran d m o th er of m odern ships.
T he successful salvage of this vessel in 1970 n o t only restored to our country an interesting m arine exhibit,
but also an im portant living chapter in the industrial developm ent of world shipping.
B rief H istory
T he G reat B ritain was designed- to operate as an A tlan tic liner and carried sufficient coal fo r one transA tlan tic passage. H er sailing rig was designed only for auxiliary power. U nfortunately, on her third voyage she
grounded at D undrum Bay in N o rth ern Ireland and was on the beach for nearly a year. It is a trib u te to her
strength of construction th at a fter salvage, she was adjudged to be fit for fu rth e r service and was bought by a
new com pany and fitted out fo r service^ between E ngland and A ustralia. In view of the length of the voyage, and
the lack of coaling facilities, th e fundam ental design h ad to be changed into a sailing ship with auxiliary steam.
The G reat B ritain served this com pany until 1876 when she was no longer econom ic for passenger service. A few
years later she was sold to yet an o th er com pany, which converted her into a sailing eargo ship, the engines and
passenger accom m odation being removed. Finally, she ended h e r career as a storage hulk in the Falkland
Islands.
R estoration A im s
A fte r such a varied career and so m any m odifications, you will appreciate the difficulty of deciding where
to begin, but the Project C om m ittee boldly decided to a ttem p t to restore the ship to its original appearance of
1843, which I like to refer to as “ Build Standard O n e” . It will th u s be possible to dem onstrate the original unique
concept of an A tlantic steam ship. T h e interior of the ship will b e' selectively restored to dem onstrate the
m ain featu res of the passenger accom m odation, while it is also hoped to install a full scale facsimile of the original
steam engines.
First A id O perations
W hen the ship finally docked in Bristol on 19th July, 1970, she had probably not been out of the sea since
about 1882. It is also unlikely th a t she had received any significant m aintenance since she became a hulk in the
F alkland Islands in 1886. We were thus faced with the task of rem oving alm ost 100 years accum ulation of scale
and corrosion. Plate wastage in the lower hull was of th e o rd er of 40% to 50% , but in the upper hull there was
severe and, in some cases, total w astage of the three strakes of plate below th e sheer strake which initially were
only f " in thickness.
A wide range of techniques for cleaning the w rought iron plates and stru ctu re were considered and after
some experim entation, it was decided to use hydraulic descaling, using a w ater jet at a pressure o f about 10,000
lbs p er square inch. This technique proved to be entirely effective, and not only rem oved the scale and
encrustatio n , but also could be seen to be polishing the o ld plates. Scale thicknesses of up to
w ere recorded in
some areas o f the ship’s bottom . A fter cleaning, the p lating was immediately coated with two coats of epoxy red
lead prim er.
This m ethod of cleaning also has the secondary benefit of w ashing out a certain am ount of the corrosive salts etc., in the interstices of th e iron. However, we did find th a t the bottom of the ship began to exude a fluid
after cleaning, and this was analysed and found to contain a high proportion of salt, as one w ould expect.
The fluid tended to solidify on th e plating and we analysed the residue, which consisted of various substances with
a large percentage of iron sulphate. T he bottom area o f th e ship was ballasted with concrele when she becam e
a sailing vessel, and we a re concerned th at there m ay be a gap between the concrete and the plating w here
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w ater is lodging so th at corrosion is continuing out of reach. This problem will not ease until we have planked
the w eather deck, thus excluding rainw ater from the interior.
Restoration of M etal
If this ship was to be treated as a standard case of ship repair a very large proportion of the hull plating
would have to be removed and replaced by steel plate. However, this would result in the destruction of some
very beautiful riveted platew ork and also in the m ixture of wrought iron and steel, not a very happy combination.
Also, with such an aged structure, any disturbance is liable to create a general weakening of the overall strength.
It has therefore been decided to carry out the absolute minimum of replacement of plates and other structure,
and instead, to- restore using glass reinforced plastic. Fundam entally the plating is thoroughly cleaned using
the w ater je t process and then layers of woven glass mat are laid inside and out over the weak or holed areas,
thus creating a sandwich of iron between layers of lam inate. This technique has already been applied in the
forecastle area and in part of the poop, and will be continued throughout the upper ’tween deck, which is the
top level of the ship with the
plate, which as I previously mentioned, is especially weak.
Structurally the ship is generally sound, although there was a little anxiety about the strength in the area of
the forecastle and also in some parts of the poop. It may be recalled th at the ship has a split in the starboard side,
running from a doorway cut in the side in the Falkland Islands, almost down to the keel. This split presented
some problems during the salvage and it is still strapped together by the steelwork of the salvage repair.
To date, we have not m ade any major structural repairs, although we have installed some steel stiffening
behind the rath er dilapidated remains of the forecastle bulkhead. This in effect connects the interm ediate deck
beams and conveys the loading of the deck down to the keel of the ship.
The repair of the crack in the side will be a m ajor task because we also have to replace a section of the sheer
strake and some of the bulwarks across the opening cut in the side. Below the opening, we will have to replace
some of the tem porary salvage straps with a more perm anent repair, although if the ship is to remain in her
present dock indefinately, there will not be the same need to ensure a fully sea-going repair.
A t the stern, emphasis has been placed upon the restoration of the rather beautiful windows in the stern
gallery. The iron fram es were in reasonably good condition, although the plating around has seriously corroded.
H ere also we have-applied the plastic laminate technique and in this way the whole structure will be held together
without additional steelwork.
A n area which presented a special problem was the prow. Years of w ater dripping from the bowsprit had
rotted the plating very severely, although the stem post itself rem ained sound. We had to re-build this section
with the m inim um disturbance of any remaining sound m etal, while remembering that it would have to support the
figurehead and sustain future w ater dripping from the replacem ent bowsprit.
In the event the form of the prow was built up of an open framework of 1" bar. This was next covered with
small gauge expanded m etal wired to the framework. Finally, the plate surface was synthetically created by coating
the expanded m etal with a form of plastic “ plaster” or dough. To complete the restoration, the void space in the
prow was filled with high density plastic foam and the to p decked over with a vermiculite and plastic m ixture,
coloured to represent teak.
Restoration o f Timbers
Once again, with the restoration of timbers, we aim to restore, wherever possible, rather than repair. Perhaps
I should m ake clear th at virtually all the interm ediate deck planking was removed in the Falkland Islands, where
the tim ber was put to other use. The w eather deck, which probably dates from 1882, is understandably severely
rotted, and there can be no question of saving any of this planking, except possibly for a small area at the
forw ard end of the w eather deck. Some of the deck planking in the forecastle is capable of restoration, but the
m ain problem centres around the heavy timbers of the gunwale and bulwarks. In these there is a certain am ount
of deep seated ro t and we have employed a specialist com pany to remove the rot pockets and treat the timbers
with preservative chemicals. A fter this treatm ent, the pockets in the tim ber are filled with a patent m ixture of
resin and verm iculite to recreate a timber-like surface. This type of technique is compatible with the restoration
because all these heavy timbers are ultimately to be painted, as they were in the original ship, so the repaired
areas&will n o t be obvious.
W e have had considerable success with this restoration technique around the forecastle, and are now making
steady progress at the after end, but you will appreciate that with a ship of 322 feet in length, there is a very
considerable footage of tim ber to be restored.
Turning to other timbers, we have to replace the m ats, the bowsprit and their associated fittings completely
and we have, in fact, refitted the bitts and are in the procesjs of re-installing the bowsprit. All the trees for the
replacem ent of th e five tim ber masts have been felled and we are also well advanced with the planning of the
m ainm ast, which is to be restored as a steel tube.
A problem in connection with the decking of the ship is the large num ber of wooden deck fittings such as
skylights, companionways and so on, which have to be rebuilt and replaced. We have been fortunate in receiving
voluntary assistance from the Royal Engineers’ Joinery W orkshops at the Central Engineer Park, near Stratfordupon-Avon, where several of these items have already been completed.
The ship was decked in the old fashioned way using planks laid directly on the beams and secured by coach
screws inserted from below through the beams. We have been fortunate in obtaining a large quantity of second
hand pitch pine planks, which will be ideal for this requirem ent.
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Decorative Features
Like m ost ships of the period, the G reat B ritain had a figurehead and m any decorative em bellishm ents at the
bow and stern. T he figurehead consisted of the Royal C oat of A rm s, but when salvaged, only a battered Lion
and U nicorn, w ith a portion of the Shield, rem ained. O nce again we are turning to plastics as a substitute for
the alm ost impossible task of carving all the decorations in wood. We started with the two trailboards which are
17' 6" in length on either side of the bow, carrying a n u m b er of symbolic m otifs, such as an open book representing
learning. The backboard itself was m ade up of glass reinforced plastic shaped to the curvature of the hull. The
m otifs were form ed in plasticine, which in tu rn, was used to produce a plaster mould. Glass reinforced plastic
was then carefully laid up in the m ould, thus creating a plastic reproduction of the motif. Finally, each m otif
was bonded to the backboard in its correct position.
A similar technique will be adopted for the figurehead itself, although the scale of the anim als’ bodies presents
problems. A few of the decorations at the stern are repetitive and we are currently exam ining the alternative of
a casting technique using w ater extended polyester.
M odifications to Structure
A num ber of stru ctu ral alterations are required to t u r n the ship back from a cargo ship to its original form
as an A tlantic liner, for exam ple, the large cargo hatchw ays must be decked over while other deck openings will
have to be re-created, such as passenger com panionways. M any of these are evident from the breaks in the deck
beam s, which m atch contem porary illustrations.
The really m ajor modification will be the restoration of the stern fram e area, w here a lifting propeller system
was installed in 1853. This was placed aft of the original stern post, which fortunately still exists hidden behind
plating. O ur present plan is to cut out the present stern fram e with great care, because it itself is a very
interesting m arine exhibit, and move it to the side of the dock. A fter doing this, the original stern post and
propeller gland can be restored and the propeller placed in position. Finally, the balanced rudder will have to be
m ade and installed with its rudder stock.
Conclusion
It will be obvious to this audience th at the restoration of the s.s. G reat B ritain is not a task which will be
com pleted in the near future, and in my opinion it could take upwards of ten years. W e have a broad plan for the
restoration laid out in a logical sequence, and we are slowly, working through it. A t Bristol I endeavour to m aintain
a detailed w ork program m e about six m onths ahead, with outline planning out to twelve m onths.
My experience to date is that th e restoration presents a continuing series of technical problem s, m any of
which have to be solved m ore or less on site with the w orkm en. In fact, in m any ways, the restoration of the ship
m ust have sim ilarities to the original building, in th at we are not working to any precise drawings, but m eeting
and surm ounting problem s as we come to them .
One thing is certain, the m ore we progress the m ore we appreciate the m agnitude of the task undertaken by
the original builders. T here can be no doubt of the im portance of preserving this ship, both as a dram atic advance
in the technology of shipbuilding and as a living testim onial to the com bined achievem ents of genius and
craftsm anship.

nwmumv'r

painting.

ie«.

thr ss sprat Britain

»

b

mmi •?

SS Great Britain in the Great Western Dock, Bristol, July 1970.
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Preservation of mill engines
Dr. R. L. Hills

When I moved to Manchester nearly eight years ago, I had no idea that I was arriving there at the end of an era. We all
knew that the steam railway locomotive was doomed, and in fact the North West region was the last area with regular steam
hauled trains which ironically passed the very place where long ago George Stephenson had so convincingly demonstrated
the power of steam at Rainhill. To-day there must be hundreds of railway locomotives preserved. There is the national
collection about to be moved to York and the many schemes for operating branch lines and steam depots. In addition many
museums have one or two locomotives on display. All of which has been achieved within the last few years. Over this same
period, but without the fanfares that marked the end of the steam locomotive, another revolution has taken place for
finally the reciprocating mill engine has succumbed to the power of the electric motor and now out of the many thousands
which once drove our industries, only a handful remain at work.
I was lucky to be able to visit forty or so of these engines during the course of my research work and was very
impressed by their size, their colours, the majesty of the way they worked and the quiet way they produced their power.
Unseen by the majority of people including those who worked in the mills, many of these engines had worked unfalteringly
for fifty or sixty years, often at horsepowers and speeds above those for which they had been designed. Because they
worked so reliably, they were forgotten by all but a few people. My own introduction to them was typical of this, for I
had been spending a day looking round the processes in a spinning mill and it was nearly five o’clock when someone
mentioned they had a mill engine still driving that mill. We dashed round and saw it running for a couple of minutes before
it was closed down for the night. This engine so impressed me that I felt efforts ought to be made to preserve some of them
for posterity to show not only the different engineering achievements of an earlier day but also the beautiful machines
which had been created, and that these should be preserved not merely as static objects in museums but in the way they
had spent their lives, working.
Therefore I wish to examine what has been achieved so far to preserve such engines, to ask whether these efforts
have been sufficient or directed towards the right ends, and finally to point out that, if any of these engines.are to be
saved, action must be taken very quickly for time is running out. If in the course of this talk I seem to criticise the
achievements of others, I hope they will forgive me because I am fully aware of the problems and difficulties they have
faced and the costs involved. Yet I feel that, at strategic centres throughout this country, there ought to be industrial
steam-engines still worked regularly which could be easily visited not only by the enthusiast but also by people of every
walk of life and all ages so that they can see and understand the type of engines on which our industries and wealth were
founded.
We have been fortunate in the numbers and diversity of engines which have been preserved so far and which can be
visited up and down the length of the country. It is fitting to start with the earliest Newcomen or atmospheric type of which
there is the pumping engine removed from Hawkesbury Junction on the Oxford and Coventry canals and re-erected at
Dartmouth as a memorial to Thomas Newcomen. Another such engine survives at Elsecar near Sheffield. There are many
more which show the next important development, James Watt’s separate condenser, the invention which really created the
era of reciprocating steam power. There is the original Boulton and Watt engine preserved at Crofton which pumped water
up to the summit level of the Kennet and Avon Canal and there are many more Cornish type engines preserved in Cornwall
and elsewhere which were vital in their day for draining mines and pumping drinking-water or sewage. A good example is

engine built by J. & E. Woods of Bolton in 1907. On this engine, the steam first goes to a single high-pressure cylinder, then
across to the intermediate before finally expanding in two low-pressure cylinders. All the cylinders have Corliss valves, but in
this design they are placed at the bottom of the castings, giving this engine a very neat appearance. So these two engines have
different technical features and are well worthy of preservation. There are no other mill engines in existence today compar
able to these for all the others have been scrapped. One reason why these have been saved is that Courtaulds still owns and
uses the mills where they are situated.
An even larger horizontal engine which I hope will be saved is the 3,000 horse colliery winding engine at Astley Green
built by Yates and Thom in 1912. This is a pair of tandem compounds with Corliss valves throughout. It has a 25 foot
diameter conical winding drum and could bring nine tons of coal up from over 1,000 feet below ground in less than a minute.
We had hoped that this engine would be taken into the care of the Department of the Environment as a National Ancient
Monument as it will probably be the largest steam engine preserved in the country. But they are still only interested in their
Roman Camps and Mediaeval Castles and I believe they have yet to take over an Industrial Monument. Now Lancashire
County Council are negotiating with the National Coal Board to preserve this engine with its headgear, but there are compli
cations over land ownership and the situation is further agravated because this area will pass under the control of the Greater
Manchester Metropolitan Council when Local Government is reorganised.
But these engines have one thing in common. They can never be run under steam again because their boiler plants have
been scrapped or altered. To the best of my knowledge, I believe the only place where an ordinary member of the public can
see a horizontal engine at work without obtaining special permission is at the Birmingham Museum of Science and Industry.
There they have a wonderful collection showing a wide variety of technical features, but, after seeing the steam engines in the
cotton and woollen mills, I felt that the engines at Birmingham are mere toys. They are excellent examples, but they failed to
convey to me the impressive majesty of a proper engine.
Therefore let us look at the problems of taking out one of these engines and preserving it so it can be worked again. I
believe it is essential to pick our candidate carefully so that the most important features are preserved. This is where it is
essential to do one’s homework and know what engines still exist, both in mills and museums. Only then can a balanced
decision be made which is not determined by sentimental attachments or because the engine has been offered free.
It is at this point that an engine can become a severe embarassment, for it must be removed, conserved and rebuilt. Too
often there is a panic to remove everything by a certain date which does not allow enough time for the operation is com
plicated by the problem o f finding somewhere to store the bits for the last parts to come out are the first to go back in. There
are many firms who will happily quote for the job, but there are very few, and I know of only one in the whole of Lancashire,
who have any men trained in this type of work. It is a different matter installing one of these engines to be turned slowly by
an electric m otor, as has been done at Birmingham and elsewhere, to making the proper foundations and lining everything up
to work by steam again. At the Cheddleton flint mill near Leek, I am certain that the electric motor installed to turn their
engine over drives it backwards.
The removal of one of these engines is slow, heavy, filthy work. Imagine having to lie under a cylinder in a pool of thick
black oil which had accumulated there over the last fifty years! I am amazed at the achievements of the Northern Mill Engine
Society who have removed, but not reassembled, a large number of engines. They have collected two beam engines, a vertical
engine, a Musgrave no-dead-centre engine and some others; lorries and cranes are needed for this sort of work so that the cost
is not small. Probably no plans or drawings survive, so the engine has to be accurately measured and marked to enable re
building to take place. Many people do not realise there is almost as much in the way of pipes and pumps hidden beneath the
engineroom floor as there is visible above. These engines were built on huge masonry blocks and secured by long bolts through
the brick foundations, so these machines cannot be placed just anywhere but must have properly prepared sites.
Another point which is often forgotten is that a steam engine must have water. This is needed not only to generate the
steam in the boilers but also to condense it again. A large volume of cold water must be available to pass through the con
denser. Where a mill was not situated on a canal or river, it had to have a reservoir or lodge for this purpose so some method
of storing and cooling the condensing water must be provided in any engine layout. The boiler layout and capacity must be
determined and it should be remembered that normially the boiler was placed below the cylinder level to allow for conden
sation drainage. In any museum design, the necessary steam and water pipes must be taken into consideration too.
Moreover, there is the problem of how to control these engines when they have been reassembled and are running.
They were designed to turn over at a particular speed and produce a given horsepower so their valves and governors are set
to do that. These can be reset for different conditions to a certain extent, but if insufficient steam is passing through the
cylinders, then there will be no cushioning effect on the pistons at the end of the stroke, a point particularly vital with
uniflow engines. There is also the ever present danger of an engine overspeeding and running away, particularly when it has
no load. It would seem essential that these engines are given some work to do, such as driving a small generator, so they can
be governed more easily and safely. In addition, workshops will be necessary where these engines can be maintained for there
are fewer and fewer firms willing to undertake such work. All of this implies properly qualified men and training such people
for the future must not be forgotten either.
From what I have said, you will realise that this will be a costly programme, first in removal and rebuilding followed by
running and maintenance. Therefore it might be better to reconsider preservation in situ where the engines could be retained
with their original setting and character. This is alright if they are to be preserved ‘dead’, but if you agree with me that it is
desirable, and indeed vitally necessary that some of these engines should be demonstrated and run regularly, then I think
you will agree that as a long term policy it is going to be necessary to group these engines together to reduce costs and
provide proper technical facilities.
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A small start has been made in some places. There is a saying that what Manchester does to-day, London does
tomorrow. I am pleased that after we in Manchester had grimly struggled to rescue-a Galloway cross compound engine from
Burnley, the Science Museum in London decided to follow our example and take out another from the same town but of
different make and design. Our larger engine was removed by my men from a more difficult position at under half the cost
of the one for the Science Museum. But I am sorry to say that now we are following their example by having most of our '
engines in bits in store where m oth and rust is corrupting them and where thieves have broken through and stolen, luckily
not any of the engine parts. Other museums I know are in a similar position with engines in bits awaiting restoration.
The last mill engines on our side of the Pennines were installed in 1926, but I believe there were one or two more a
little later in Yorkshire. Therefore the men with this sort of knowledge are fast retiring. I have been exceedingly fortunate
to employ a trained steam engine millwright for without his knowledge and enthusiasm and real hard work, we could not
have achieved what we have done, and rescued a beam engine, two horizontal engines and a collection of machine tools and
textile machines in the last four years.
Now we possess a one-third scale model of Thomas Newcomen’s first atmospheric engine, originally built in 1712. This
stands fourteen feet high and is powered by electric immersion heaters. Our rotative beam engine must have been built around
1830. It was reputed to have been made by Boulton and Watt and to have been intended for hauling trains up and down the
inclines in Liverpool but I am doubtful about either of these tales. It has a double-acting cylinder with slide valves, parallel
motion, separate condenser and airpump, and a flywheel with gear teeth cast in the rim. For many years it drove the main
tenance workshops of the Richard Evans Colliery Company at Haydock and was left in its engine house by the National
Coal Board although it had long ceased work. It would have been scrapped if we had not stepped in to rescue it. We also
have a small grasshopper engine and may be able to borrow a small vertical engine from Salford Museum to extend our range
of early types.
Our older horizontal mill engine was installed by J. and W. McNaught in Firgrove Mill, Rochdale in 1907. The foundry
was just down the canal so the engine was literally shipped in, but we had to slide all the parts for fifty feet across temporary
staging to get them close enough to the road where a crane could pick them up. The local town council kindly flattened and
widened the humpbacked road bridge just before we took the engine out so we avoided holding all the traffic up on a very
busy main road. This is a tandem compound engine rated at 410 horse power. It has Corliss valves on the high pressure
cylinder and slide valves on the low. It has an ordinary air pump, Lumb compensator on the governor and wooden boarding
round the flywheel, which had grooves for ten ropes to drive the mill shafting.
The other engine, a cross compound, was built as recently as 1926 by Galloways of Manchester to replace an older
engine in a “Room and Power” mill in Burnley. Four separate weaving concerns rented space in the mill and were driven by
this engine. Its design had several modern features, such as pressure lubrication at 30 p.s.i. to all the main bearings. Through
its high speed of rotation, 110 r.p.m. it could produce 800 to 1,000 horse power from a comparatively small engine, only
seventy or eighty tons compared with fifty or sixty of the earlier engine. The high pressure cylinder has drop inlet valves
and piston exhaust with a hydraulic cut-off system. The steam could be passed out from this cylinder to other processes in
the mill so there was a reheating system and a balancing valve to ensure that the low pressure cyclinder did its fair share of the
work. The low-pressure cylinder is a uniflow cylinder with drop inlet valves, and the steam was finally condensed in a jet
condenser with an Edwards type airpump. This flywheel, again designed for rope drive, did not have wooden lagging. How
Galloways were able to scrap the old engine and install this one in six weeks I do not know for the engine room was about
ten feet above street level and every part had to be taken through a low opening without the assistance of any cranes for
there was a weaving shed on one side and a two storey part of the mill on the other. We took everything out by jacking and
sliding.
With these engines, we have the basis of a very fine collection and it would be hard to cover more technical details
with so few machines. But to reerect them we must raise £800,000 at least within the next four years to enable us to build a
new museum. Otherwise our millwright will have retired and the engines will have deteriorated further in store. Without this
man, the task will be almost impossible, it is going to be difficult enough to find another with his training, and no-one else
will have his knowledge of the way in which our engines came apart and how they should go together again.
We in Manchester have made a small start but we have a very long way to go before we can achieve success. I become
very depressed when I read in the papers that another million pounds has been raised to buy yet another painting which has
not been painted in our country and has nothing to do with our country’s heritage, while it is so difficult to raise any money
for industrial preservation. After all, this country pioneered the Industrial Revolution and through its steam engines funda
mentally improved the civilization of the whole world.
Therefore, possibly resulting from this conference, I hope we can raise sufficient enthusiasm while there is still time to
save some of our outstanding mill engines, particularly the later ones, so they can be preserved at strategic centres throughout
the country where they can be regularly demonstrated to young and old alike. This must be done quickly before the few
remaining engines are scrapped and while there are still men alive who can pass on their knowledge and skills from this
generation to the next.
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FIRGROVE MILL, ROCHDAI FA L t The engine governor before di
dismantling started.
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HAYDOCK ENGINE: one o f the flywheel segments being lifted out by crane before the entablature and cylinder were
removed.
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ELM STREET MILL, BURNLEY: The uniflow low pressure cylinder of the Galloway Cross Compound Engine, taken just
before the engine ceased work.
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Preservation of wind and watermills and the role of the

International Molinological Society
K. Major

The purpose of this paper is to set out the relationship between the various molinological societies and
the newly form ed International Molinological Society. In preesnting this paper I would stress that it is my own
personal view of this Society and the role it can play.
The first national society for the preservation and protection of windmills was the D utch society, De
Hollandsche M olen, which is 50 years old this year. This was followed by the British society, The W ind and
Watermill Section of the Society for the Protection of A ncient Buildings, which is 42 years old this year. The
Danish society, Danske Mollers Venner, has grown out of an official body founded in 1953, the N ational
Museum Mill Preservation Board or N ationalm useet Molleudvalg. These were basically the first in the field,
although there had been small local societies which concerned themselves with one area or even with a single
mill. There are several other national societies such as the Associacao Portuguesa Dos Amigos Dos M oinhos,
the Association Frangaise des Amis des Moulins, and, the most recent, The Old Mill Society in the U.S.A.
In examining the role of the International Society, it is useful to follow the development of the work of the
Wind and W aterm ill Section of the S.P.A.B. W hilst this development is not the same as that of Holland or
Denmark, it is parallel to their development in the work of preservation. In rem em bering the growth of these
societies it is im portant to realise that they arose basically from the concern of a few people under the
leadership of an outstanding enthusiast, and over the years this leadership has gathered a group of dedicated
workers to the societies who have gone out to carry the preservation and the study of mills further and further.
In England, the work of Mr. Rex Wailes F.I.M ech.E ., F.S.A., is well known, and it is im portant to stress,
to those who do not know the pattern of preservation in England, that he is the driving force behind the
large num ber of mills which have been preserved in England.
The Society for the Protection of A ncient Buildings was founded in 1877 to prevent the destruction of
our heritage of mediaeval churches by unthinking restoration and to prevent the replacem ent of parts with
unsympathetic imitations. In 1929, the newspaper “ The Daily M ail” published an article on windmills which
started a national concern for windmills. The Society for the Protection of Ancient Buildings was approached
and set up a small com m ittee to “ compile a full record, with photographs, of all the windmills still standing,
in no m atter w hat condition, in G reat B ritain” . In 1931 the comm ittee form ed the W indmill Section and raised
funds to put two new sails on Outwood post mill in Surrey. At that time, Outwood was working commercially,
and it still works today as an attraction for visitors. Suitable covenants were attached to the repair to ensure
that the miller would not demolish the mill nor allow it to fall into disrepair.
From the beginning the Section pursued the objective of recording windmills, and published two volumes.
“English W indmills” , Volume 1 by Miss M. I. B atten covered Kent, Sussex, Surrey, and South London.
Volume 2 by Donald Smith, covered Essex, N orth London, Middlesex, H ertfordshire, and Buckinghamshire.
In spite of the shortcom ings of being the first in the field, these two books are very much sought after.
Before the war, windmills were still at work, and a lot of help was given in the form of advice, or in the
form of paint or parts for the mills. D uring the war, of course, activity of the practical sort ceased, but the
process of recording mills continued. The m om entum of restoration started again shortly after the war, and at
that time the Section, under the secretaryship of Mrs. M. Dance, became the W ind and W aterm ill Section of
the S.P.A.B. Exhibitions were staged in the V ictoria and A lbert Museum and at H eal’s M ansard Gallery,
which publicised the needs of the mills and introduced people to the Section and its work. One highlight of
these exhibitions was the photographs of Hallam Ashley, a professional photographer from Norwich, and
another delightful touch was to use, at the V ictoria and Albert ‘Museum, the windmill model made for John
Constable when he needed a lay model in his studio.
One result of this publicity was the request, in 1947, from the A ncient M onuments D epartm ent of the
then Ministry of W orks (now the D epartm ent of the -Environment) th at the Section should nom inate twelve
mills which the M inistry should take into guardianship. This m eant that the mills would be preserved and
maintained at governm ent expense like other m onum ents such as some castles, abbeys, and large houses.
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Only four mills were eventually proposed for guardianship by the A ncient Monuments Departm ent.
Circum stances m eant that at that time only two mills were taken into guardianship, repaired and opened to
the public. These were Berney Arms drainage windmill near G reat Y arm outh and Saxtead Green post mill
in Suffolk.
In spite of only two windmills being dealt with by the agency of the government in the fifties, there are
now a great num ber of windmills preserved by various bodies. The N ational Trust, which is a private body, now
has six windmills in its care. Various county authorities have assumed responsibility for windmills in their areas,
and some localities have also assumed responsibility for their windmills. W hat must, of course, be regarded as
the most im portant factor is the voluntary repair of windmills by enthusiasts. Perhaps the greatest of these
is the repair of Chesterton Mill in W arwickshire under the leadership of Derek Ogden. As a result of this
repair, Derek Ogden has become a full-time millwright. O ther voluntary repairs are the post mill at W rawby
in Lincolnshire, N utley in Sussex, Polegate in Sussex and Pitstone in Buckinghamshire.
D uring the fifties, the membership of the Section rose until it reached some 300 or so members, and as
a result, a series of meetings and outings was planned each year. Now there is a Windmill Conference and a
W aterm ill Conference every year, and a trip to a selected area of either a single day or a whole weekend. A t the
same time as this growth took place, the Section began to publish booklets on watermills, to spread the
proposition that people should work on watermills as well as on windmills.
The num ber of watermills which the Section has worked on is now growing. These are supported by
various authorities like the windmills, but there are a greater num ber which have been put in order by voluntary
effort. Perhaps the biggest repair undertaken in Britain has been the restoration of W oodbridge tide mill in
Suffolk, but equally im portant has been the restoration of Abbeyside Forge by Sheffield Corporation. A small
society cannot, for obvious reasons, finance the restorations, b u t it organises public appeals and provides expert
advice, furtherm ore, by publicity it enables the people who have mills in their care to reach a wider public
than would norm ally be the case.
T he process of recording, as opposed to preserving, goes on by leaps and bounds. Quite a num ber of
excellent books on windmills and watermills have been produced in recent years. The greatest of these are
Rex W ailes’ “ The English W indmill” first published in 1954 and now in its second edition, and Farries and
M ason’s “ T he W indmills of Surrey and Inner L ondon” . W atermills still do not have anything like the same
w ealth of technical literature as windmills, but they are covered on a more regional basis. My own “ Mills of
the Isle of W ight” and H arold N orris’s “The W ater-powered Corn Mills of Cheshire” are examples of these
regional studies.
T he foregoing paragraphs have shown how a national society has worked over its period of existence.
It is th erefore difficult to see how an international society will fit in, o r indeed, how an international society
has com e into being.
In the early 1960’s a Portuguese enthusiast, Sanjos Simoes, visited the molinological societies in N orthern
E urope and met with them , lecturing in some cases on Portuguese mills. Santos Simoes was a trem endous
personality with a very good com m and of English as he had worked in Oldham as a cotton worker for several
years. H e, like Rex Wailes in England and Anders Jespersen in Denmark, had been the moving force behind
the Portuguese molinological society Associacao Portuguesa dos Amigos dos Moinhos. In 1965 he organised
and held the First Symposium on Molinology in Lisbon. Papers were invited from those attending which resulted
in a high standard of technical discussion and introduced mill enthusiasts to types of mills which were foreign
to their own practice. R egrettably, and largely because Santos Simoes died in 1971, the Transactions of the
First Symposium have never been published. This First Symposium was such a successful venture that at the
end a small working party was set up to prepare for the Second Symposium. This was held in Denmark in 1969.
The Second Symposium in D enm ark was attended by 38 members drawn from D enm ark, Israel, G erm any,
G reat B ritain, Holland, R um ania, U.S.A., Sweden, Belgium, France, Portugal and Norway. Twenty four papers
were presented and the m aterial was of a very high standard. Papers were presented which gave members an
insight into the milling systems of Eastern Europe. The international feeling which this Symposium fostered
comes out very clearly in the published Transactions. T hese Transactions are a magnificent production of
590 pages and some 800 illustrations. The papers are published in full, and the publication of the discussions
‘which w ere associated with the papers is verbatim , and the activities of the Symposium are described in full.
A lthough the F irst Symposium had put forward several points for international action, there had been
little fu rth eran ce of an international spirit between the two Symposia. A t the Second Symposium, after
H olland had agreed to act as host to the Third Symposium, a committee of 6 members was formed io carry
on the w ork and to come to the Third Symposium with the positive form ation of an international society.
The m em bers were Portugal: Mr. Simoes, D enm ark: M r. Jespersen, Holland: Mr. van H oogstraten, G reat
B ritain: M r. M ajor, R om ania: M r. Irimie, Germ any: Mr. Buhse. This small group enabled a quorum of
four to m eet, and since meeting is expensive, the business was dealt with expeditiously!
The com m ittee m em bers met on three occasions between the Second and Third Symposia, and carried
on a fairly extensive com m ittee process by correspondence. They form ulated a series of standing rules for the
working of the international society. A part from the rules on finance and managem ent, the following rules
are w orth setting out in full, as they give some measure of the intentions of the society.
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1. N a m e :— T he International M olinological Society which is abbreviated to TIM S. (A Timse is a flour
sifter in Danish.)
2. Badge: —

This is a deliberate piece of design taking a windmill from a 17th century token, and a waterwheel from
Woodbridge tide mill in Suffolk.
3. Object of the Society: — “To prom ote molinology in every aspect". This was shown, at the Third
Symposium, to be the study of the use of wind, w ater and animal power for the grinding of corn, the drainage
of land, and for industrial purposes, as well as the protection and preservation of these machines.
Of the activities proposed, the first aims are to be: —
(a) The International Molinological File which will register the nam e and location of all mill sites which are
known. (In England, the W aterm ill Index, which though clearly incomplete, already records some 2,500
watermills, and the W indmill Index records some 750 windmills.)
(b) Bibliotheca Molinoligica. This is the operation of a publishing agency which will publish m aterial
related to mills in all their forms.

BIBLIOTHECA

MOLI N O LO G 1CA
The badge of the publishing agency is based on a diagram of mills published in “ H istory of N orthern N ations"
by Olans M agnus in 1565.
(c) Co-ordinating national molinological activities. This is a broad statem ent intended to cover such problems
as the prom otion of natural societies in areas where mills exist, and where mill enthusiasts need help in meeting
together. It is a means whereby the experience gained in areas where mill activity is well organised, as in
Britain, can be transm itted to areas where help is really needed, w hether in the process of study or in mill
preservation.
(d) Planning the Symposia and furthering the publication of the Transactions of the Symposia. This is an
obvious aim, but an im portant one. We want to meet with those countries which have a parallel but different
molinological technology from our own, and we can only do this if we spread ourselves and can g ather in
members from the Eastern E uropean and Asian nations.
(e) The production of an International Glossary of Mill Terms. This is very im portant, because if an
international language is adopted (i.e. English), then a precise glossary is required. This need was shown at
the Third Symposium where the stage on a windmill, which occurs one or two storeys above the ground, from
which the sails are reefed, was confused with a gallery, which runs round the cap of th e mill, from which the
fan tail and windshaft are m aintained.
(f) The production of Bibliographia Molinologica, a list of mill literature.
(g) The production of A cta Molinologica, the publication of papers on molinological subpects which
would not be published in the norm al course of events.
It will be seen from the above that the aims of the International Molinological Society are readily
acceptable to mill lovers everywhere. By co-operation of this sort, the study of mills be co-ordinated and
published, and in some cases' the actual preservation of mills will be assisted in some countries. (Dutch
millwrights have worked on mill repairs in Britain and in South Africa, and British millwrights have assisted
in the repair of mills in the U.S.A.)
Some idea of the need for the publishing activity of the Society is shown by the way in which m y own
private paper, “ M illnotes", has been received since I started it four issues ago, after th e Second Symposium.
This contains m aterial from several countries and is published in a single form at from ordinary typescript.
The first issue of 200 or so copies was out of print in one year, and the larger subsequent issues are nearly out
of print. Again, the trem endous enthusiasm shown by the weeks’ hard labour of the T hird Symposium has
shown that the form ation of Thfe International M olinological Society has come a t the right time.
For the inform ation of those interested, the subscriptions a r e :— 1. A nnual, £2.00; 2. Life, £20.00; and 3.
Institutional, £10. Enquiries should be sent to me as I am the membership secretary. M y address is: —
2 Eldon Road, Reading, RG1 4DH.
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SAXTEAD GREEN MILL, SUFFOLK. This great Suffolk
post mill is in the guardianship of the Department of the
Environment.

BLOXHAM GROVE, OXFORDSHIRE. Built in 1869
by Henry Warrinder. This working mill has recently
been restored.

ADVENTURER’S FEN DRAINAGE MILL, WICKEN FEN,
CAMBRIDGE. This mill has been re-erected on National Trust
Land. The scoop wheel is visible on the near face.

CHESTERTON WINDMILL, WARWICKSHIRE.
A photograph taken prior to Restoration. A combination
of Department of the Environment, County Council and
Local Voluntary Action has restored this mill.
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Preservation of Seaham Harbour Coal Drop and the History of
Coal Transport in the North East
Frank Atkinson M.A.,B.Sc.,F.S.A.,F.M.A. (Paper read by Ian Walden B.Sc.)

The Seaham H arbour Coal Drop
It was generally assumed th at all coal drops had, by the 1950’s completely disappeared, having been replaced
by coal shoots and spouts, as the sailing colliers were themselves replaced by steam colliers and, of course, by
long-distance rail transport.
It was therefore an exciting m om ent when, in 1964, the writer discovered a massive cast-iron coal drop still
standing at Seaham H arbour, on the D urham coast. ‘Still standing is only just correct, for when it was
discovered, the drop was about to be cut down for scrap. 24 hours later and it would have gone. N o other
example has ever been subsequently found.
I will pass over the agonising weeks when money was being found to buy the drop from the scrap m erchant,
but eventually thanks to the generosity of Lord Londonderry, whose forbears had built the H arbour, this deal
was completed. It has to be recalled, however, th at the Seaham H arbour Dock Board had sold the drop to the
scrap m erchant, in order to have space to develop the dock and this was not now possible’. Two years elapsed
before funds became available to carry out the m ore costly operation of dism antling and in 1966 the drop was
fully surveyed, then taken down and transported to tem porary store. A bout 100 tons of m etal and 200 tons of
stonework were removed.
A t that time no perm anent home for this m achinery had been found, and protracted negotiations were under
way for the creation of a regional open air M useum. In 1970 Beamish, the N orth of England Open A ir M useum
came formally into existence and the coal drop was moved onto the 200 acre site in February, 1973.
The Warden Law Haulage Engine
A m om ent will now be taken to m ention a stationary steam haulage engine in the same coalfield. This,
situated at W arden Law, about 4 miles south of Sunderland, was on a line constructed by George Stephenson in
1823 to haul coal from H etton Colliery to Sunderland Dock. In 1836 the Stephenson engine was replaced by
a more powerful one, which then worked until 1961 w hen it was m ade redundant and destined for scrap by. the
National Coal Board.
As has been mentioned, such engines were once a com m on feature of the N orthern Coalfield, but by 1961
this was the last in existence. F or a time the Coal Board agreed to allow this engine to rem ain on site. It was
repaired, painted and greased, but rem ained unvisited fo r two years, during which time several brass bearings
were stolen and other damage com m itted, despite fairly strenuous security. (At that time this isolated engine
house also held a Coal Board radio transm itter.)
In 1963 the N.C.B. regretfully decided to quarry on the site of the engine and its demolition was therefore
imminent. W ithout funds or a proper hom e in mind, it w as nevertheless felt that this engine dem onstrated an
essential feature of an historic coalfield, and the T erritorial Arm y was accordingly persuaded to assist in its
dismantling and preservation. A fter a thorough survey, it was taken down and moved into store, where it
remained until F ebruary, 1973 when it was brought to the Beamish site.
To Save or N o t to Save
In each of the two cases now cited: the W arden Law Engine and the Seaham H arbour ‘drop’, no choice as
to preservation on site was possible. N ot only had public interest not yet come to accept onsite preservation, but
in each case site development was pressing. The only choice therefore lay between removing the m aterial object
or fully recording it and allowing it to be destroyed.
There are those— and there may even be some here—who hold th at adequate recording is sufficient, without
the expense of transporting and re-erecting the actual structure. W ith this view I most heartily disagree. But it
may equally be that my views on the need to save such items, in this way, differ from somd held here and I
would therefore like to digress to m ention these.
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In my opinion we are preserving the material remains of our heritage, not so much for the specialists, as for
the interested mem ber of the public and Vtis child. The specialist needs no special attention, being well able to
read drawings, study photographs, decipher text, and draw his own conclusions. Whereas the general visitor—
that mildly curious member of the public—needs much more help, as does his child at school. He needs to have
the general background lightly sketched—the relationship of one industry to another—the economic background,
the gradual development and indeed the whole social history of a region—inter-related and made to live in his
mind. To this process the term ‘interpretation’ is now being applied, but whatever we may call it, we clearly have
to arouse his enthusiasm and interest.
Such arousal is greatly aided, I suggest, by two factors: the operation of the machine, the process or whatever
it may be, and by a sense of completion—of involvement— which is best experienced when one process can be
related to another and a whole story told at one simple unfolding.
It is this inter-relationship—this re-enactm ent, for example, of 19th century coal transport—that we are
trying to carry out at Beamish. Ours will not be a technological museum. It will not be an instructive or
didactic museum; rather it will attem pt to be inspirational and if we inspire our visitors to find out more for
themselves elsewhere, then I believe we shall have succeded. My greatest joy is to hear someone say ‘I never
noticed those (some item or other in the landscape)— I never noticed those, until I saw one working at Beamish—
now I see them everywhere! ’
A t a Conference of this nature, emphasis may well naturally be placed on conservation of industrial m onu
ments in situ, but occasions arise where on site preservation is just not possible and the choice then lies between
losing the structure and dismantling it for re-erection elsewhere. Indeed there may be positive benefit to be gained
from transport to another site, as I hope to show.
My purpose in this paper is to take, as an illustrative example, two specific structures, and to discuss the
decisions made as to their preservation and the advantages which we believe will accrue from their re-erection
in an open air museum: in fact, to be trite, how virtue may be derived from necessity.
The Coal Drop in Context
The coalfield to be found in D urham and south N orthum berland in N orth East England, has a long history.
Since Elizabethan times its product has been exported from the Tyne Valley, down the east coast to London.
During the 19th century, when it was known as ‘The G reat N orthern Coalfield’, it was looked upon as a prime
example of efficiency and modern development. Charles Tomlinson writing in 1857 said, “ In proceeding to notice
the methods of obtaining the coal and the general economy of a mine, we will refer to the collieries of
N orthum berland and Durham as exhibiting the most perfect arrangements that have yet been made in this
departm ent of mining.”
Until the early years of the 19th century, in this coalfield, coal was transported from the collieries to the
riverside by horse-drawn wagons along wooden tracks which became known as ‘Newcastle Roads’ and we may
trace the beginnings of our modern railway systems to this simple but widespread system. It is thus no surprise
to find th at one of the first of our railways, the Stockton and Darlington Railway (1825) was built in the North
East, primarily for the transport of coal, and of course George Stephenson, the builder of that railway and one of
the great names of railway history, began life as a colliery engineer in Northumberland.
In the early years of the 19th century, as coal began to be mined further inland, horse-power was found
inadequate to haul loaded coal trucks over the higher terrain thus encountered, and it was John Curr, a coal miner
of Sheffield, who in 1805 put forward the idea of constructing a standing engine—a stationary steam engine—at
the top of a hill to provide suitable haulage power. T hat first engine at Black Fell was not entirely successful
but was soon followed by one erected by Mr. Cook of Harrison Cook & Co. which proved the practicality of
such a system, and the coalfield was soon dotted with haulage engines.
Meanwhile another Newcastle man, Benjamin Thompson, in 1812, constructed the first successful coal
drop at Bewicke Main Staithe, which performed the careful lowering of a loaded coal truck, to the waiting collier.
Prior to that date the trucks were discharged onto a platform along the river bank—the staithes—too far
upstream for the colliers to approach, and the coal was transported from staithes to collier by small 3-man barges
known as keels. By the use of ‘drops’, however, coal could be transhipped more swiftly and economically and the
keels gradually disappeared (naturally not without unrest among the keelmen) to be replaced by large numbers of
coal drops.
Such drops were to be found along the downstream banks of the River Tyne, near the m outh of the River
W ear and at Port Clarence, near the m outh of the River Tees. They were also constructed at Seaham Harbour,
an artificial port built in 1828/31 by the M arquis of Londonderry for the export of coal from his own collieries.
From the foregoing it will be seen that the 19th century overland coal transport system of the Great
N orthern Coalfield incorporated several significant developments and if we add to this the basic importance of
the coal industry there, in encouraging other industries such as coke-burning, glass making, iron and steel making
ship building—we can see the regional importance of coal in the North East.
Finally we must accept the social implications of this and the other northern industries and remember the
colliery villages which sprang up to serve the new collieries as the coalfield spread and prospered throughout most
of last century. The ‘G eordie’, with his characteristic dialect, his sports and pastimes, his social behaviour, his very
way of life, once all-pervading in the region, is now disappearing beneath the bland ‘sameness’ of Western 20th
century ‘civilisation’.
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Whither the Coal Drop?
The future of the coal drop and haulage engine must now be followed. It is our intention not merely to
re-erect these on our site, but to re-erect them in a fully integrated relationship, under appropriate environmental
conditions. The highest point in the centre of the M useum site is the chosen position for the haulage engine,
below which an incline is to be constructed to a colliery site. H ere a winding engine, W addle ventilation fan,
workshops, lamp cabin etc. will present a typical regional late 19th century colliery, even to typical chaldron
wagons, of which the last 30 or so have been preserved. And nearby will be a terrace of pitm en’s cottages,
furnished, with fires burning.
Beyond the haulage engine, a self-acting incline will lead towards the staithes where the coal drop is to be
reconstructed, above a suitable stretch of water.
Thus the whole regional coal-winning and handling scene, technical, social and economic will be brought
alive to the general visitor and this is why I believe we are justified in saving these structures from the scrap
merchant.
It is now only on an Open A ir Museum site that it is possible to show such industrial remains in their correct
relationship and to include the associated social environment. Such a Museum also offers advantages of security,
visitor facilities, and technical services which can make an Open Air Museum more than a mere alternative to
on site preservation.
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A new organisation in Sweden for the conservation
of industrial monuments
G. von Schoultz

There is a long-established interest in Sweden for historic m onum ents and as early as the 17th century the
first laws for the protection of prehistoric rem ains (the Proclam ation on Historic M onum ents and A ntiquities,
1666) and ecclesiastical m onum ents (the Ecclesiastical A ct, 1686) were passed. This interest increased during the
18th and 19th centuries and cam e to include popular culture as well. In 1893 the open-air museum Skansen was
opened and since then, and particularly after the Second World W ar, the idea of exhibiting houses and other
buildings from form er times in an open-air m useum has spread across Europe and also to England and Wales
where, for exam ple, St. F ag an ’s M useum near Cardiff was built up on the Swedish pattern.
A t the same time the w ork of making an inventory of the existing ancient m onum ents and historic buildings
was intensified. A ll the ancient m onum ents in Sweden, about half a million, are indicated on a new economic map
with a scale of 1: 10,000. A n inventory has also been made of some of the older m anor houses, vicarages,
miH-owners’ houses, farms and urban buildings and these have, to a certain extent, been indicated on the abovem entioned m ap as well.
Laws have now been passed for the protection of all ancient m onum ents, and all churches and their
possessions are similarly controlled. Thus nobody may excavate, move, build on or destroy an ancient
m onum ent w ithout the authorisation of the C entral Office of N ational Antiquities; and all restoration of churches
is carried out in accordance w ith this Office.
Secular buildings of historical or architecural value are partly protected by the G eneral Building A ct, which
states that such buildings are to be taken into consideration in town-planning and new construction work. But
following the example of such countries as F rance and D enm ark, a special law (the H istoric Buildings A ct) was
passed in 1960 which was intended to give definitive protection to a limited num ber of particularly interesting
buildings in each province. The A ct was originally m eant to cover buildings of especially great historical and
architectural value, that is, in th e first place, stately homes, m anor houses and certain urban buildings. In recent
years, however, the Act has been extended to cover industrial m onum ents as well. T hus, for example, m any
furnaces, mines, ironworks, sawmills, flour-mills and other industrial sites as well as some buildings connected
with transport have been registered under the Act.
This is all well and good, b u t the A ct m ainly offers protection to individual buildings and does not cover the
preservation of m ore extensive environm ents; above all, the provisions of the A ct do not help if there are not
financial resources available for the fu tu re care and m aintenance of the buildings. As regards industrial
m onum ents, the large companies have in general shown an interest in and a respect for their historical traditions
but change of ownership and not least greater rationalisation and a harsher economic clim ate have made it
necessary to be restrictive in the preservation of houses belonging to the ironworks— m anor houses and works
buildings-—and even m ore so w ith regard to works where production has ceased.
In the province where I am regional Inspector of antiquities, Varm land in central Sweden, a province
dom inated by the tim ber and iron industries, we have taken the initiative in form ing a special organisation to
protect a selection of such m onum ents. In this province iron-ore has been mined, pig iron smelted in blast
furnaces and b ar iron forged in ham m er-m ills and ironw orks since the Middle Ages. In the 18th century, before
D arby’s m ethod for producing coke pig iron becam e generally accepted,, charcoal pig iron was the im portant
product as the basis for steel production. A t th at tim e, Sweden exported large quantities of iron to the
Continent and especially to England and was for a tim e the largest producer of bar iron in the world. In the
province of V arm land alone there were about 70 blast-furnaces and 85 iron-works. M ost of them were small
units operated on a cooperative basis by so-called ‘bergsm an’, who, in addition to producing iron, lived off their
farm s and, to a certain extent, th e forests during the autum n and the spring. The large ironworks owned by large
companies are a m odern phenom enon.
Most of these furnaces and ironw orks are now in ruins but some of them, which were worked upto the
First W orld W ar— the last charcoal blast-furnace in Sweden was blown out in 1966—have been preserved in
better condition.
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A lthough the iron industry is dom inant, we are, of course, interested in other industries as well. A t the
moment we are concerned with 9 sites: 2 minefields, 5 furnaces, 1 open-hearth plant and a sawmill. The
Organisation is called the Society for Industrial M onum ents in V arm land and is m ade up of representatives from
the companies and m unicipalities concerned, the Provincial G overnm ent in V arm land and V arm land’s M useum.
The chairm an is the G overnor of the Province. Each of the interested parties is represented on the com m ittee
and takes part in the practical w ork as well as m aking annual econom ic contributions in proportion to the num ber
of older m onum ents handed over to the society. F o r the current year we have at our disposal about 50,000
Swedish crowns, th a t is, roughly, £5,000, which is not very m uch, but most of the m onum ents have recently been
renovated. It m ay be pointed out in this connection that in Sweden we have an organisation, the L abour M arket
Board, part of whose job it is to provide em ergency public work for those who have become unemployed during
a crisis situation and w here the state pays all or a large p art of the costs. This organisation has m ade a consider
able contribution in the renovation of historic buildings including industrial m onum ents. In the same way, the
National Environm ent Protection Board has on occasion helped in the conservation of the countryside surrounding
these monum ents. It is the task of the society to m aintain and supervise the m onum ents and to make them
accessible to the public. As in England and on the C ontinent, these places are becoming new tourist attractions
for a large public and it is im portant to provide inform ation throi^gh brochures and other means. This sum m er
the sites will be open to the public at certain times.
Form ally the society is not the ow ner of the sites, which the respective companies have placed at its disposal
with a ten-year u sufructuary right; in practice, however, it has full responsibility for them with regard to fire
insurance etc.
Let me give you an indication, by m eans of a few illustrations, of the type of industrial m onum ent involved.
The oldest is a minefield, N ordm ark iron mines, which was first worked in the Middle Ages and was in operation
upto 1970. It is a large area, beautifully situated with a panoram ic view over the countryside; between the
mineshafts the n atu ral scenary is virtually untouched and elks and beavers have now to a certain degree
taken over m an’s place. The open m ineshafts are interesting from an historical point of view as some of the
walls still bear traces of the oldest m ethod of blasting w hereby the rock was heated by m eans of a woodfire, a
method which was still used in the 1760’s together with powder blasting, which by then had become the usual
method. T he surface installations which have been preserved are of a later date; there is a rod-run from the 19th
century which shows how pumps were driven to keep the mines free from water. It consists of two parallel
wooden rods, which, through a reciprocating m ovem ent, transferred the powder from a water-wheel to the pump
down in the mines. O ne of the m ineshaft towers was built in 1925 and another as late as 1943. It is proposed that
visistors should go down into the mines from this tower and view the galleries and headings. T here is also a
powder-room, a hoist-room , m iners’ cottages and even a little m anor house.
The other minefield, Langban mines, is perhaps somewhat younger but has become internationally fam ous
as one of the richest m ineral fields in the world. R are m inerals can still be found in the knocking heaps but
the m ajor products were above all m anganese ore and dolomite. This minefield was worked upto 1972, and
mineshaft towers and other buildings have been preserved here as well. The place is also fam ous as the
birthplace of John Ericsson, the inventor, who took p art in the race at R ainhill with the first locomotives in 1829.
He came second and, as is well-known, the race and the laurels were won by the Englishm an George Stephenson
with his locomotive, the Rocket. Ericsson later became fam ous in A m erica through his achievem ent in the
American Civil W ar when he defeated the Southern States’ iron-clad giant, the M errim ac, with his ship, the
Monitor, in the naval battle in H am pton Roads in 1862. This is no doubt well-known to our A m erican guests.
Besides these minefields, the society has taken over five furnaces, one of which is also at L angban with
traditions from the 16th century. Its present buildings, charcoal blast-furnace and roasting furnace are however
from the 1850’s.
>
There is another furnace at Sexan; but is now partly in ruins, like Torskeback furnace, the latter dates from
1813. The furnaces at Storbro, Brattfors and M otjarn are in better condition. They date from the 16th century
but the present installations are from the middle of the 19th century. All these furnaces were in operation upto
the First W orld W ar. In one of them there is a blower from 1841 and in another a traction engine brought from
England in 1861 to transport ore from the N ordm ark mines to the furnace. It might seem surprising that five out
of the nine sites are blast-furnaces; this is partly due to chance but also because they represent different types.
In this connection it should perhaps be pointed out that in the future when there is m ore general protection for
industrial m onum ents in Sweden, there might well be a need to sort and revise the list of objects adm inistered
by the society; this would also be the case, should a shortage of economic resources arise. However, as it has just
begun its work, the society thinks it im portant to take charge of those m onum ents that seem most in need.
A m onum ent of particular interest is the open-hearth furnace in M unkfors, where the open-hearth process
according to P lan tin ’s invention was used for the first tim e in 1868 and subsequently furth er developed. The
present building dates from 1877 and was in use until 1941. It is now being renovated and one of the two
open-hearth furnaces will be restored and the whole building turned into a museum showing the origin and
development of the large ironworks, w hich has traditions from the 17th century. The works is now mainly known
for its rolling production—am ong o ther things, steel for G illette raxor-blades.
The last object owned by the society is a sawmill dating from the 18th century; the present building is
however from 1836. The saw has two fram es diven by a water-wheel and will be set into operation on various
occasions during the summer. It is interesting to ndte th at w ater power is here used for five purposes, the saw,
a b* ^le plane, a mill, a little pow er station built as late as 1940 and a log shoot.
These, then, are the industrial m onum ents this society is adm inistering at present. It is our intention to acquire
further objects but naturally, as we have just begun our work, we have adopted a cautious approach and we m ust
have the necessary economic resources before com m itting ourselves further. As has been indicated, our present
annual budget is not particularly large and the balance can easily be upset by any unforseen expenses. F o r the
moment, however, we are optim istic and think that this form of protection is w orth trving.
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the Dorothea engine in North Wales. Then there are the beam engines with flywheels where lift or force pumps were fitted
to the beam. Examples of these have been preserved at Leicester Ryhope and Shrewsbury. Rotative engines pumping water
by scoop-wheels are preserved at Stretham near Ely and Pinchbeck near Spalding in the Fens. All these engines are dependent
upon their houses to support parts of their machinery, so, unless the whole enginehouse is rebuilt elsewhere, they must be
preserved in situ. Of course the Cornish engines were moved frequently when a mine was abandoned but they were reused
commercially and not for preservation. The difficulty of preserving these engines where they stand is supervision and
maintenance. I know from experience with the Stretham Engine where the fen superintendent lives next door that still
there is vandalism, windows are broken and pieces disappear from inside. Structural maintenance as well as mechanical
maintenance are always presenting a problem here, though the engine does not run, and its isolation while possibly decreas
ing the vandalism means that only the most dedicated volunteers will go and work there.
I could go on naming other preserved engines, but you will discover that the majority of them are either beam-engines
or pumping-engines, if not both. My plea is that we should consider the later industrial engines before it is too late. It is true
that the Stretham and Pinchbeck engines should really come under the category of industrial engines for they are ordinary
beam-engines and drive their scoop-wheels by gearing. In addition to these two, I can think of only two more industrial
beam engines which are definitely preserved outside museums. These are the winding-engine at Middleton Top on the
Cromford and High Peak Railway and one in Rochdale preserved by Holroyds Ltd. I may be doing Holman’s at Camborne
an injustice although I believe their engine to be of the Cornish type. I hope you will be able to correct me on this and give
other examples. One or two more still linger on, slowly rusting in their enginehouses, but luckily in this category museums
have been more active.
Examples of early Boulton and Watt rotative engines are displayed in the Science Museum in London and the Royal
Scottish Museum in Edinburgh. In many other museums ranging from the industrial ones at Birmingham and Newcastle upon
Tyne to the Bridewell in Norwich, there are many delightful beam engines but most of them for obvious reasons are the
independent type. Some engines have their beams supported by pillars, some by “A” frames. There are Woolf compound
engines and, if the Northern Mill Engine Society and the Bradford Industrial Museum are able to reerect their examples,
there will be McNaughted beam engines too. Therefore the preservation position of beam-engines, taking those inside and
outside museums is reasonable.
Yet out of all the ones I have mentioned, only those at Crofton and Birmingham are worked by steam, and that rarely.
It is possible to push a button and start an electric motor to turn one of the lovely Boulton and Watt engines at the Science
Museum in London, but the subsequent effect is ruined for me by the sound of the air being forced the wrong way past the
valves by the piston. Except for the Ram Brewery in London, I do not know where a rotative beam-engine can be seen earn
ing its keep and working regularly anywhere in the country. Again I hope I may stand corrected.
For working beam engines, the position is fairly dismal. Such engines have always been more popular for preservation
so the position regarding later engines is even worse. Let us examine the problems of preserving industrial engines in situ.
Pumping engines can be replaced by quite small electric motors and there is not the pressure to use the space for something
else. This is one reason why so many pumping engines have survived in the countryside. At the Sudbrook pumping station
for the Severn railway tunnel, electric motors were installed in the bottom of the well, leaving the six magnificent Cornish
engines in the house above. Unfortunately they were later scrapped by British Rail who said they had to demolish the engine
house to get at the well shaft. The engines have gone but the house remains. In an industrial works, the space is often needed
for other processes. One or two mills I visited might have saved their engines if the rooms could have been derated. To a
commercial company, the rates on a building full of useless machinery were too high to consider, but surely a council would
hardly have noticed the loss. City councillors it seems would rather have the empty mill engine houses turned to such pro
fitable uses as pigeon lofts or starling roosts. Many houses have been left derelict in this way but others have been turned into
loading bays, store-rooms, or offices, and one mill entertained the Newcomen Society to lunch at the top of their engine
house which had been converted into the staff canteen.
Of course one reason for scrapping the engines is their considerable value even when they have ceased work. Besides the
cast iron there are brass bearings and copper pipes. A small one developing around 400 horse-power will weigh about sixty
tons while the flywheel alone of a 2,000 horse engine may weigh 90 tons, so they have a considerable value as scrap metal.
Should a firm be willing to preserve an engine in situ, it must take into consideration the costs of upkeep and maintenance.
Money must be spent to keep the building in good repair, and the engine must be kept cleaned and oiled if it is not to
deteriorate, particularly if the heating is turned off. Then there is the problem of access. There is little point preserving an
engine which no one can see, so a firm has to provide custodians or guides and watch that visitors do not remove souvenirs
or wander around other parts of the works.
In many cases, an engine has become a possible candidate for preservation because the business has been closed. Too
often the premises are needed for redevelopment and so are demolished, or there is a change of owners and the new ones
have no sentiment for the old faithful steam engine. If a firm closes through bad business, it has to make the most of its
assets, among which the steam-engine must be included. Therefore it is not surprising that so few industrial engines have
been preserved in situ.
In the North West, we have been very fortunate because Courtaulds Limited have agreed to preserve two of their large
engines in situ. One is a 1,500 horse-power engine at the Dee Mill, Shaw, built by Scott and Hodgson in 1907. This is a pair
of tandem compounds, with two Corliss valve high-pressure cylinders and two piston-valve low-pressure cylinders. The
interior decoration of this engine house is particularly fine for it has colourful ceramic glazed tiles and doors painted in
grained wood. To have moved this engine elsewhere would have involved an enormous expense so it is now cared for by the
Northern Mill Engine Preservation Society. Likewise the engine at Trencherfield Mill, Wigan, has been entrusted to the care
of another volunteer society, the Red Rose Preservation Society. This is a monster 2,500 horse four-cylinder triple expansion
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Nordmark mines in prov. Vermland, Sweden, dating back to the Middle Ages, still bear traces of the method of blasting by
means of a woodfire. — A watercolour drawing from 1786.

B rattforsh yttan , a charcoal blast fu rn ace, fo u n d e d b efo re

1540, th e b u ild in g from 1835, b lo w n o u t 1920.

KrSkassagen, a saw-mill from 1836, in operation up to 1941.
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The Industrial Architecture of Westphalia
Dr. I. G. Neumann

The area of W estphalia is a p art of the country N o rth rh in e/W estp h alia and is about two hundred
kilometers square. It is bounded in the north by the lowlands of M iinsterland and the T eutoburger Forest, in the
south there is ano th er som ew hat lower chain of m ountains along both banks of the river R u h r up to Siegerland.
The eastern frontier is form ed by the river W eser. All the rivers in this area, the Ems, the Lippe, the Em scher,
the R uhr, the L enne and the Sieg flow from east to west.
W estphalia is rich in raw m aterials. T heir most im portant sites are: iron ore — the Sauerland, the R uhr
Valley, the W eserbergland and the Siegerland. (In Siegerland there were silver-mines too.) C onsequently there
developed here an iron-sm elting industry from as early as pre-C hristian times.
In the M iddle Ages the digging of coal was started in the R u h r Valley, later on in the nineteenth
century in the Em scher Valley too and in the T eu toburger Forest.
Salt mining was carried out along the Hellweg from D ufsburg to Paderborn and in the Em s Valley near
Rheine during the Middle Ages also.
T he high percentage of moisture in the M iinsterland and R avensburger L and was favourable for the
cultivation of flex. So the linen industry developed here. The grain here was not only used for food but for
brandy and beer production — just as everywhere else.
In the Middle Ages and later tim es up to the eighteenth century all the work was done in small factories
and family firms. The possibility of the production in bulk and its transport could only be realised through
enorm ous technical and econom ical developm ent. T he sovereigns and kings becam e interested in the econom ic
life of their countries. F o r exam ple F rederic the G reat of Prussia prom oted the salt mine called K onigsborn
(Kings Spring) near U nna. 1790 (seventy ninety) the first fire engine was brought from England. F ifty years
later in 1840 steam engines were im ported from England as well as m echanical w eaver’s looms. T hus began
in earnest the real textile industry.
A t the same tim e the mining industry im proved their m ethods of coal production by digging deep vertical
shafts instead of diagonal tunnels and by cutting through surface rocks. Then all the roads were im proved
and the canalisation of th e rivers R u h r and Lippe was finished to meet the transport needs of rapidly expanding
industry. Special m ention m ust be given to the construction of the railway line Cologne-D uisburg-D ortm undBielefeld-M inden between 1845 and 1850. The area round the R u h r and round B ielefeld/M inden was opened up.
Two im portant laws have had great influence on the growing industrial capacity of present day W estphalia.
First. The Prussian Capital Law of 1843 for creating joint stock com panies (A ktiengesellschaften) and second
the Prussian M ine Law of 1865 (B ergfreiheit) th at is a kind of union of private enterprise and state control.
M y lecture would becom e too long w hen I go to detail. It is a fact th at w ithin the last one hundred and
twenty-five years five big industrial areas have developed.
1: The R u h r area with its pit-coal industry and big iron-sm elting plants and steel industry
2: T he Sieger- and S auerland with small-scale sm elting industry, developed from the w ater-driven ham m er
works
3: T he M iinsterland with its textile industry
4: The Bielefeld textile industry
5: T he South-east W estphalia wood industry.
The variety of industries is large, as you have seen on the map. T herefore I can only show you a few
characteristic exam ples of the following kinds:
1: Surface installations of the pit-coal mines.
2: Buildings of the iron industry.
3: Textile industry in the M iinsterland and near Bielefeld
4: Traffic buildings for railway and w ater ways
5: W ater supply for the population and for- industry
T he m ost characteristic buildings for. the coal mines are the winding towers, massively built. T hey are
called M alakow -tow ers, rem inding one of F o rt M alakow of the Crim ean W ar. These M alakow towers w ere
built betw een 1850 till 1880 in four different styles.
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F u rth e r developm ent of the pit heads included use of steel skeletons and steel reinforced concrete. The
design of the o th er open-pit buildings such as m achine halls, bath-houses, offices, magazines and w orkroom s
follows sim ilarly that of the castles built in form er centuries. The world exhibition in Paris 1889 (galerie
des m achines) had a strong influence on the design of the m achine hall of the Zeche Zollern II in D ortm und.
You see th e construction in steel skeleton with wide glass areas and checkerings with bricks. In this hall
the first electrical conveying m achine in the world was erected.
You see the fu rth e r developm ent in the coal mine Sachsen at Heesen near H am m . H ere is a steel concrete
skeleton construction fo r a coal wash. The other surface installations are also built with checkerings.
In the Siegerland the iron-sm elting industry had already begun with furnaces in pre-Christian times.
D uring the Middle Ages up to m odern times the sm elting was done in blast furnaces piled up w ith stones.
H ere you see an eighteenth century construction a t W ocklum . There a larger plant is already erected. This
w ater-driven ham m er was used fo r the m an u factu re of refined steel in Hagen, a hundred years ago. The
production to-day is done in big m ulti-naved halls, you now see the steelworks Briininghausen at Verdohl.
The textile industries in the west M unsterland started m ainly on a private basis and are privately owned
up to the present m om ent. This small textile mill has a big hall with shed roofs im ported from E ngland since
1850.
T he first textile mills were built with only one storey. W ithin the last hundred years the construction has
developed to several storeys. H ere you see the textile factory at G escher, built in 1902.
In the R avensburger Land the situation is quite different. H ere the home industry for textiles had ceased
because of a w eaver’s crisis. Now they are com bined into great firms of joint stock com panies (Artiengesellschaften). T he R avensburger Spinnerei in Bielefeld is to be seen in this air photo constructed like a castle
with two wings. T he factory is out of use and is under th e care and preservation of ancient m onum ents. It
will be preserved and used for com m unal public use.
T h e models fo r the construction of railway stations were also castles, such as M inden 1850.
In 1910 the new station of Bielefeld was built to m eet th’e increasing traffic. The ornam ental decor of this
building is in L iberty Style (Jugendstil).
T o build new w ater ways m any problem s had to be solved. Roads and rivers had to be bridged and
differences of height had to be overcome. Between 1894 and h899 the D ortm und-Em s Canal was built with a
ship lift at H enrichenburg.
T he second large canal, the M ittellandkanal, runs from the Teutoburger Forest to Berlin. It was built
between 1912 and 1914. The greatest problem was to bridge the river Weser. The aqueduct erected is unique
in Europe.
T he population was increasing and in the second half of the nineteenth century there were insufficient
wells in the towns fo r the w ater supply. W ater tow ers were erected, such as that at M unster with its capacity
of 2500 cubic m eters, erected 1902.
A t the same tim e it was necessary to store large am ounts of w ater for industry. The construction of
catchm ent areas and reservoirs was started around 1908 to provide the industry of the R uhr area. The M ohne
valley dam — M ohnetalsperre was one of these.
I nearly forgot to m ention one im portant branch of W estphalia industry — Brewing. The brew eries in
D ortm und are num erous and fam ous and their capacity is high, about ten million barrels a year.
These few examples of industrial m om um ents m ay show you what has been done within the last .two
h u ndred years.
T his map shows the individual buildings already belonging to the N ational T rust, or the Preservation of
of A ncient M onum ents Council which should be preserved in any case. Particularly rem arkable are the
open-air museum s and the mining museums in Bochum and Siegen. R ecently an illustrated display of a
thirteen th -cen tu ry silver m ine has been built on a hill in the Siegerland.
In the S auerland in a valley of the river R u h r a sim ilar project is in progress with an old coal mine with
a special chapel built by the m iners who m igrated from the Erzgebirge.
T he chronogical developm ent of craft and industry will be shown “ in situ” if possible from the earliest
tim es through the M iddle Ages up to our day. It is evident that craft and industry haye developed their present
day im portance through the existence of our indigenous m ineral resources.
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Heisen in the district of Bechen. Sachgen mine (coal). Architect: Alfred Fischer. Erected: 1 9 2 2 /2 3 . Coal washery and pit-head
gear.
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Industrial archaeological monuments in Westfalia Lippe. The position in November 1972. Design by Dr. E. G. Neumann
Munster in Westalia State Office for the Preservation of Ancient Monuments, Westalia Lippe.
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Dortmund Bovinghausen Zollern Mine 2/4 Lotushalle - Waschkawe - Powder Magazine. Architect Knobbe - Constructed 1902/3
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Bochum-Wiemel hausen. Malabott tower, 1875. Previously coal mine. Julius Phillip. Brick building. Bochum university,
planned for use as a student hall of residence.

Preservation Progress in Scotland
J. D. Storer B.Sc.,

This review of preservation progress in Scotland will attempt to give a very brief outline of developments, starting with
progress at the Royal Scottish Museum, then moving to the rest of the Scottish Museums and finally a review of a number of
industries in Scotland to consider the work of preservation being carried out by various organisations, including several
voluntary preservation societies. The author apologises for starting with his own Museum, but it is the subject with which he
is most conversant ! It is also easier to start with some examples of progress and problems on a limited scale, and then expand
the review to a wider national scene.
Despite its title, the Royal Scottish Museum is not primarily a Scottish museum —it is a national institution with compre
hensive collections from all over Britain, and in some cases, the world. Our Department o f Technology might be described as
Scogland’s equivalent of the Science Museum, South Kensington. The Royal Scottish Museum was founded in 1854 as ‘The
Industrial Museum of Scotland’ - for in the mid 19th century there was a great interest in industry and the industrial arts.
Unfortunately —from the industrial aspect —the arts tended to become more fashionable, but it is heartening to see a rebirth
of interest in industrial history during recent years.
At the present time our policy for the preservation of industrial material tends to divide into two categories: some items are
being acquired specifically for display in our new and expanding Hall of Power, while on the other hand we are collecting
material with little —or no hope —of displaying it in the foreseeable future —but we feel it should be preserved.
The Royal Scottish Museum has used this theme o f ‘Power’ for many years and it provides a widely-based subject which
includes transport and stationary engines. In our new displays the exhibits will be made to rotate wherever possible. Unfort
unately the practical difficulties of using live steam and other genuine sources of power have driven us to use hidden electric
motors, but we feel this is a reasonable compromise. Another aim o f the new displays will be to show each engine or other
source of power, not just as a prime mover, but as part of an industrial process. This leads me to our waterwheel which
tends to dominate our display of ‘Early-Power’
Early power includes the natural sources of muscle, wind and water, and the beginning of steam. Working models have been
the backbone of our displays for/nany years but it was felt that we needed a few examples of ‘the real thing’ *A waterwheel
seemed a logical choice. A small waterwheel would have been the easy answer, but there are a number o f these preserved very
satisfactorily already. Industrial waterwheels, on the other hand, are few and far between and I can not think of many
museums which have one —yet they were just as important to industry as the steam engine (of which a considerable number
survive).
A large waterwheel turned up in Aberdeen —in fact it was slightly more complicated than this and the decision to take the
wheel involved a number of people including our Keeper of Technology Dr. Thomson, Mr. Paul Wilson o f Kendal, and of
course the owners.
A further consideration in our favour was the fact that the North-west wing of the museum was about to be gutted and
rebuilt —the old cast-iron columns and their foundations were not up to modern safety standards. Making provision for
a large waterwheel would not add very much (if anything) to the building costs. Basically it meant leaving a big hole in the
ground floor (a saving!) and adding a water tank and columns to support the two bearing housings.
The waterwheel was 25 ft 2 ins. (7.65 m) in diameter and 21 feet (6:4 m) across its face. It was a breast wheel with a head of
about 18 feet (5.5 m) giving a power output of 130 to 150 horse power. It was made by Hewes and Wren of Manchester in
1826 and supplied to Grandholm Mill in Aberdeen. This mill was used for a variety of work over the years including barley
milling, cotton spinning and as a woollen mill. In 1897-8 the Aberdeen papermakers Alex Pirie and Sons bought the waterwheel
and installed it at their Woodside Mill on the River Don (NJ920092). It was used to drive the rag-breaking engines which
pounded the rags to pulp. The paper was produced at Pirie’s Stoneywood Mill some two miles upstream.
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Eventually the decrease in the use of rags for paper-making resulted in the wheel becoming redundant — although for a while
it continued to produce electricity. In 1965 the Woodside Mill was closed down and the owners offered to present the wheel
to the Museum. By this time Alex Pirie & Sons were part of the Wiggins Teape Group. This was a generous gift but it could
also be an expensive one, because the Museum would have to dismentle, transport and rebuild the wheel. An estimate was
made and the Director of the day agreed. (I may add that the final cost was a little more than the original estimate!).
Although our Department has a small workshop it was decided to use an Aberdeen engineering company to dismantle the
wheel. Wilmar Engineering supervised by their director, Mr. Anderson, and our Mr. Blackley, made a very good job of the
dismantling —balancing preservation requirements with costs. It is all too easy to run up man hours on this type of work.
The dismantled wheel was transported south and took several lorry loads —the largest single item was the shaft which
weighed just under 10 tons (10,160 kg).
The assembly work was carried out by a firm of Edinburgh engineers in conjunction with our own staff who cleaned and
painted most of the parts. Most of the iron and steel work was sand-blasted before painting. One or two pieces of timber
were replaced and in general there were relatively few major problems with the assembly.
The building has been custom built by the Department of the Environment, who handle all buildings for government
departments such as ourselves. The electric driving motor and the platform around the wheel were also DOE contracts to meet
our requirements. The wheel now rotates at 5 revs per minute, driven by a 15 horse-power motor and splashes through the
water in its tank. This gives a very realistic appearance (and atmosphere) —and of course you could not actually see the water
entering the weel in real life anyway.
The waterwheel can be viewed from three levels: the ground floor, the basement (where you get perhaps the most impressive
view from the tail race) and the platform over the head race. This gallery represents the original structure as closely as possible
—bearing in mind the fact that it had to fit into the building. It supports the sluice gate mechanism and the governor.
As the waterwheel came from a paper mill, we are planning to display paper-making and perhaps printing in the basement.
On one side of the waterwheel we will have models representing the other sources of natural power (a windmill, sailing
ships and so on) on the other side the beginning of steam power. We have a Newcomen-type atmospheric beam engine but
we decided not to install it as a complete engine. It is very large — the cast iron beam is over 21 feet (6.4 m) long and is not
original. The 30 inch (0.76 m) cylinder and piston are of interest and will be displayed in such a way that they can be seen in
detail. Visitors will be able to look inside the cylinder, which incidentally is believed to have been cast by the Carron Iron
Works between 1770 and 1780. This pumping engine was used at Caprington Colliery in Ayrshire from 1806 to 1901; then it
was moved to the Dick Institute Museum in Kilmarnock where it remained until we acquired it in 1958. The new display will
probably include some material on mine pumping.
Following a Newcomen engine must come a Watt engine, and we are rebuilding our 1786 Boulton and Watt rotative beam
engine from Barclay and Perkins Brewery in Southwark (London). This engine was acquired in 1886 and suffered rather in
the dismantling. However we have an almost complete photostat set of drawings of the engine from the Birmingham Public
Library collection of Watt material, and in addition we have three original Watt drawings of our engine which we purchased
at a Christie’s sale during 1969.
The flywheel was broken when the engine was dismantled and we have only the hub. We decided that we needed a complete
flywheel in order to drive the engine electrically (a rim drive onto the flywheel is planned). We approached a local firm of
Iron founders, Bertrams Ltd., and they took on the task of casting this one-piece flywheel 14 feet (4.27 m) in diameter. I
might add they did it for a very reasonable price as part of their 150th anniversary activities. A sand casting of this size causes
a considerable amount of interest ‘in the trade’ —and all agreed that Watt know how to design castings !
This engine having come from a brewery where it was “ applied thereto for the purpose of grinding malt, barley and other
grain and pumping water” enables us to feature brewing, but this policy of using the power source to represent an industry
begins to fail at this point as the next five engines came from four breweries and a hospital. (This is a problem we do not have
to face this year !).
The six-column beam engine came from Cobb’s brewery in Margate and we are ever hopeful of discovering its manufacturer.
It started working in 1826 —the same year as the waterwheel —having been built for use on a Jamaican Sugar Plantation.
The original owners went bankrupt and the engine went to Cobb’s —so the story goes.
From the beam engines we progress to the direct-acting horizontal and vertical engines of the mid and late 19th century. Our
horizontal engine was used to power the workshops of the North British Railway’s St. Margaret’s Carriage and Wagon Works
in Edinburgh. Unfortunately these works were demolished to make way for a new sports stadium for the Commonwealth
Games in 1970, but they were a working relic of 19th century engineering. (NT280743).
As the theme o f power develops so we shall introduce water and steam turbines and of course the internal combustion engine.
One of the more impressive engines will be the 35 horse power M.A.N. diesel engine which powered a pumping station at
Belper in Derbyshire from 1901 until 1954.
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R.S.M. INDUSTRIAL MATERIAL IN STORE
Turning from the immediate future to the more distant years ahead - no one knows if or when Scotland will have a large
industrial museum of some kind: open air, national, regional —there are several possibilities. But we must collect now before
it is too late. The Royal Museum, and the other museums in Scotland, have made a start, but in general the principal factor
governing preservation is size and not importance to our industrial heritage.
We have acquired a considerable amount of machinery in recent years, for example, machine tools —including Ferranti’s
experimental tape-controlled milling machine and office machinery which ranges from desk machines to punched-card systems
and computers. Of the more industrial machines, these include:A beetling engine used for ‘pounding’ in the linen manufacturing process Electrical switch gear.
A coal cutter - or to be more precise a ‘shearer’ some 16 feet (4.9 m) long made by British Jeffery Diamond Ltd.
Three industrial locomotive - Wylam Dilly 1813, Ellesmere 1861 and a Baldwin/Westinghouse Electric loco 1902
from local shale-oil workings. (Wylam Dilly is on display —the others are in store).
However one is very conscious that this is only scratching at the surface o f the problem.
INDUSTRIAL PRESERVATION IN OTHER SCOTTISH MUSEUMS
Consultations with colleagues in the other Scottish Museums reveal a similar position —many curators recognise the need for
industrial preservation but they feel they are not able to cope adequately with the problem due to shortage of money and
space.
The financial aspect should be improved this year due to the efforts o f the standing Commission on Museums and Galleries
—a Government Grant o f £25,000 has been made available for use in Scotland (there is a larger Grant for England
naturally). This money is to assist in the purchase, transportation, restoration and erection of technological material. This
grant is administered by the Royal Scottish Museum and normally a 50% contribution is made to approved applicants. To
include the other costs o f acquisition in addition to purchase (for these items are often donated) is a great advantage. How
ever many small Museums may find it hard work to raise their half o f the costs for moving large items can cost £1000 or
more.
A Symposium on the Preservation of Technologcal Material in Scotland is being organised for September by the Council of
Museums and Galleries in Scotland. Naturally we have great hopes that a co-ordinated effort will bring forth results.
A survey o f the museums at the present time reveals a certain amount of progress. Our near neighbours, the National Museum
of Antiquities of Scotland are moving ahead with the preservation o f agricultural material. An independent Scottish Country
Life Museums Trust Ltd was set up in 1970 with two main objectives: (1) The erection of a building for a Scottish Agricul
tural Museum and (2) the development of an open-air Museum of Scottish Country Life. The former is their first priority and
a site is available at Ingliston —which is just a few miles to the west o f Edinburgh and the permanent home of The Royal
Highland Show. Money is being raised for a building of 8000 square feet (740 m2) and into this will go the agricultural
material from the Museum of Antiquities —from ‘mole trap to combine-harvester’.
The open-air museum is a long-term project which it is hoped will give Scotland a display of farm buildings, crafts, rural
workshops and mills comparable with some of the fine examples which already exist in other countries.
Another of our neighbours is the Edinburgh Corporation museum at Huntly House in the Royal Mile. Under their new Curator
Mr. Coutts, this museum is expanding its interest in Edinburgh’s industrial history. For example Buchan’s Portobello Pottery
—famous for its thistle design —has moved away from Edinburgh to new premises and Huntly House are preserving much of
the old equipment including some of the.larger machines —a pan mill and a pug mill. It is also hoped to preserve the two
bottle kilns built in 1906 and 1909 and amongst the last to survive in Scotland (NT 304743).
Glasgow is a city which largely exists because of the industrial boom during the 19th century and the Director of the Museum,
Mr. Walden, is very keen to present the industrial history. In view of the fact that Glasgow is already committed to building a
new museum for their Burrell Collection of art objects, this is a courageous aim. The technology collections, including their
fine ship models, are being moved from Kelvingrove to the Transport Museum at Coplawhill in the south of Glasgow. This
museum is housed in a building originally used for tram construction and servicing — both horse and electric trams. Such a
setting is very suitable and lends itself to the display of large transport and industrial objects.
Storage space is already allocated and eventually it is hoped that further space will be made available to display Glasgow’s
growing collection o f technological material. This includes:An atmospheric beam engine of 1810 used for winding and pumping at Farme Colliery, Rutherglen.
A double beam engine of 1858 from John Lean & Son’s Mill
A Tropenas converter for steel making
Steam hammers and other shipyard machinery (possibly)
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And in one of the public parks there is a sawmill powered by a water turbine of 1885.
Most of the museums run by the local authorities quite naturally concentrate on their local industries. Glasgow falls into this
category but their scope is almost unlimited for there are so many ‘local’ industries.
There is an exciting project in nearby Renfrewshire in the town of Elderslie where a new museum is emerging —The William
Lind Museum of Industry. Mr. Lind made available, at a very low cost, his office building with the surrounding land, and
the Renfrewshire County Council are now setting up the new Museum: staff are being recruited. Mr. Lind had a considerable
collection of ship models: these have gone to Glasgow and the new museum is to concentrate on industrial exhibits I under
stand.
But we must not overlook one of Scotland’s first industrial museums. Mr. Hood, the Curator at Kirkcaldy, acquired a building
for his industrial exhibits adjacent to the City Art Gallery and Museum. In addition to some horse-drawn vehicles and a black
smith’s forge, Mr. Hood displayed something of the once-great local industry which resulted in the jingle “you can always tell,
by the awful smell, when you ’re getting near Kirkcaldy” and I can personally vouch for this ! I refer to the manufacture of
Linoleum floor covering. Most of these huge mills have now gone but something o f the history is preserved.
A number of Scottish towns were built around one major industry, such as Kirkcaldy and lino. Another was Dundee with the
jute industry —which had ties with the lino-making process. The use of sacks and sacking has declined and other industries
have replaced jute but the Dundee Museum, under Mr. Boyd, are well advanced with their plans for an industrial museum. A
late 19th century jute mill in Dundee is to be preserved by the Corporation, who will lease part to an industrial company and
the remainder to the Museum —some 13,000 square feet (l,200,m 2). The former owners, A & S Henry operated Callenders
(machines for mangling the jute) and also did some jute weaving. Several of their machines will be preserved, together with
jute and flax machinery collected from other mills over the years. They have a very fine Boulton & Watt steam engine built for
Wm.Sandeman’s, Douglasfield, Bleachfield in 1801 —I know this because, at the present time, it is in one o f our stores !
The Dundee project will go a stage beyond the basic industry and display something o f the housing and working conditions
during successive eras of the city’s history.
Other museums with examples of their local industry include:Paisley —famous for its shawls —has several looms and associated material.
Dunfermline was another textile town and the museum has textile machines on display.
Dumfries has a varied collection of agricultural equipment.
The Museums of Aberdeen, Peterhead, Dundee and the other fishing ports feature the fishing industry and in some
cases the once-important whaling industry.
It is impossible to give a complete list, but two small and growing museums must be mentioned. The Gladstone Court
Museum in Biggar, Lanarkshire, under the direction of Provost Lambie has re-created some very good interior scenes —includ
ing local craft workshops. A more ambitious project is being planned and this includes the Biggar Gasworks which contain
some of the original buildings of 1839 (NT039377). Scottish Gas have repaired the horizontal retorts and generally restored
this small and attractive site. Negotiations are proceeding to determine how this project can be financed for the future.
The Scottish Fisheries Museum Trust raised their money by appeal and set up a very attractive museum in the Fife fishing
village of Anstruther (N0569035). They renovated a delapidated building by the harbour which had been associated with
fishermen for over 650 years and in recent years it had been used as a fisherman’s store and ship’s chandlery.
THE INDUSTRIES
It is obvious from my survey of museums that many of them can make only a limited contribution — after all industrial
preservation is only one of their aims —and they are nearly all desperately short of money and space. Moving things into
museums is not always the best solution, however, and on-site preservation is beginning to gain a foothold in Scotland. These
operations may be backed by the museums, other official authorities or voluntary organisations.
To review this work, the author proposes to consider some of Scotland’s foremost industries and the preservation progress in
each.
Scotland’s foremost industry —in many people’s eyes —would be the production of whisky. Alcohol is a very useful preserva
tive and perhaps for this reason there are plenty of distilleries in existence. And there is no better way to study an industrial
process than to visit a working unit and sample its wares ! There is no great danger of losing all our distilleries. However some
processes are disappearing; for example, floor malting is being replaced by drum malting and the coal or peat-fired stills are
disappearing in favour of gas, oil or steam.
Unfortunately most o f the small breweries have already gone (I can think of only two, still working, one in Alloa and the
other in Dunbar). Most of today’s beer is brewed in huge modern ‘factories’
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Beer is often supplied in can,s these days, although bottles are sometimes used, but the spirit trade still uses glass bottles, and
decorative glassware is still a thriving industry. An example of industrial preservation can be seen at the works of Alloa Glass
Limited where two of their early kilns are preserved: one of them houses modern bottle-making machines.
Some o f the proposals for the preservation of agricultural material have already been mentioned in connection with the
Museum of Antiquities. In addition there is a National Trust Country Park at Culzean Castle in Ayrshire (NS232100) with
farm buildings preserved and on display.
The production o f lime was a vital part of the agricultural industry and many limekilns remain in various stages of decay or
restoration. The East Lothian County authority have restored one dated pre-1794 at Catcraig on the coast near Dunbar
(NT714772).
Following agriculture comes the milling of grain, and there are a reasonable number of water mills preserved but very few
windmills. One of the best known water mills is Preston Mill near Dunbar in East Lothian (NT595779) which was restored to
working condition with the assistance of Ranks and taken over by the National Trust —a very worthy effort.
Other water-powered mills in varying stages of restoration include Netherbyres Mill, Ayton, Berwickshire (NT936616) which
is being restored by student volunteers from Moray House College of Education in Edinburgh, and Livingstone Mill adjacent
to the new town of Livingstone which is also being restored by a group of volunteers. There are a considerable number of
water mills still in existence —especially the smaller ones. Some o f these are being restored as mills while others are being
partially restored as houses, inns or restaurants. One of the few large mill buildings being preserved in this way is the fivestorey mill in Edinburgh’s Dean Village (NT241740) —it is being converted into flats. On the other hand, Bonnington Mill,
also on the Water of Leith (NT259760) is decaying rapidly despite efforts to preserve it.
Windmills were widely used in several counties, but I cannot think of a complete one. Several towers survive —the Dumfries
Museum is housed in one built in 1797, and there is another of about the same date at Carluke, Lanarkshire —High Mill
(NS849508) is probably the most complete windmill in Scotland.
Textile mills are very difficult to preserve because they are frequently very large, but considerable effort is being made to
preserve the complete village of New Lanark (NS880425). This group of mills, houses and other buildings is prcbably the
most famous mpnument to the Industrial Revolution in Scotland. It was founded in 1784 by Richard. Arkwright and David
Dale, then in 1798 Robert Owen arrived on the scene: he became a partner and married Caroline Dale. Gradually Owen
introduced the social experiments which made him world famous. A feasibility study on the preservation of New Lanark is
being prepared, under the control of Lanarkshire County Council Planning Department.
The memorial to David Livingstone, the explorer, at Blantyre in Lanarkshire preserves some of the 18th century cotton mill,
where Livingstone worked as a boy, and the workers’ dwellings. There are many interesting small exhibits and photographs of
the mill on display.
Other ‘light’ industries include papermaking and printing and as so often happens the smaller machines are being preserved
but the larger ones and the buildings are disappearing.
Heavy industries present even greater problems as one would expect. The number of shipyards preserved is not going to be
very large —there are not even very many full-size ships in museums.
The steel industry, like the shipbuilding industry, has been contracting in Scotland and little can be done to preserve these
relatively modern, yet obsolescent industries. For example, open-hearth furnaces still producing steel at the Lanarkshire Steel
Company’s Works in Motherwell. The older relics can more easily be preserved because they are usually smaller and not
situated on land being redeveloped. An outstanding example is the charcoal furnace at Bonawe ironworks in Argyll now
preserved with government money. Similarly protected are the remains of the Wilsontown ironworks in Lanarkshire (NS951549)
which were in use from 1779-1842. Several other sites with differing amounts o f visible material exist, and there is plenty of
scope fcfr the practical Industrial Archaeologist.
Limestone mines or quarries and coalmines were sometimes associated with iron and steel works. The coal industry is
another.one which is contracting, but positive steps are being taken to preserve some of the large items. One of the most
promising projects is the one at Prestongrange in East Lothian (NT374737) where a Mining Museum complex is in the early
stages o f development by a group of volunteers and the East Lothian County Council. The operations started with the preser
vation o f the Cornish pumping engine built by Harvey’s o f Hayle in 1874. This engine, in its own engine house, has a cylinder
70 inches (1.77m) in diameter and luckily it survived after the adjacent colliery was closed down and demolished. The engine
house has been repaired and much hard work has gone into making the engine presentable. A nearby building has been made
available for a Mining Museum and several large pieces of machinery have been acquired including a steam winding-engine from
a nearby colliery. Steam-winding engines are not extinct —a large one is still working at Lady Victoria Colliery at Newtongrange, Midlothian (NT333637). Brickworks are often located near coal mines and Prestongrange is no exception — there are
hopes of preserving something from this works.
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Coal was not Scotland’s only type of mining —lead and shale (for shale oil) were extensively mined until relatively recent
times. In the villages of Leadhills and Wanlockhead there are many signs of the lead industry but one of the most popular
monuments is the water-powered beam pump engine (NS868132) now preserved. Some excavations were carried out at the
nearby Bay Mine (NS868137) during July 1972 by a group from the Glasgow University Extra-Mural Department under
the direction of Mr. Downs-Rose and Mr. Harvey: further expeditions may be made to continue the good work. Very little
remains of the shale oil industry today except the mining villages and the waste heaps or ‘bings’. The new motorways have
helped to rid the countryside of these bings (unsightly industrial monuments !) for they have been used to construct
embankments.
In the field of general engineering the work of preservation is being carried out in a number of ways and it is heartening to
see several companies preserving some of their own relics. It is not possible to list them all —a good sign in itself —but
examples are:Steam engine at Henry Balfour o f Leven
Boilers at Cochrans of Annan
A shafting lathe, 1865 at Tay Textiles, Perth
A working steam engine and machine tools at Springbank Mill Dunblane
The task of recording such items has been started by a relatively new society, which grew from the Scottish Society for
Industrial Archaeology and became the Scottish Society for the Preservation of Historical Machinery. As the rather cumber
some name suggests, the SSPHM was formed to preserve and not just record. In the first year some 70 items were investigated
and of these 20 have been preserved and 30 are ‘pending’ i.e. still in use or awaiting collection. Machine tools are the largest
group but other machines in store include:A Bryan Donkin exhauster engine from Moffat Gasworks
An Alley and McLellan two-stage air compressor from B. P. Pumpherston
Foundry plant from J. & T. Boyd, Glasgow.
Of the pending items, one of the most impressive is a 20 ton steam crane of 1899 by Marshall, Fleming and Jack which is still
in use at Motherwell. A private collector in Edinburgh, Mr. J. H. Farr has been acquiring engineering relics for many years and
now has a most interesting museum.
The final industry in this far from complete survey is the transport industry —a subject which could easily dominate a review
of this nature. Transport is a vital part of industry, but in general, the preservation progress in this field is better than in the basic
industries. The transport ‘monuments’ are more visible and often more attractive, consequently there are more people
actively involved in their preservation. I propose to take a very brief look at the various modes of transport starting with,
roads. There are many motor vehicles preserved in museums and by private owners but Scotland is very lucky in having some
very fine bridges preserved from the pack-horse era onwards. One picturesque example is Cramond Brig near Edinburgh
(NT80577) which was repaired in 1619. In the aftermath of the 1745 rebellion General Wade built a great number of
bridges in the highlands and other great engineers such as Telford and Rennie made their contribution. Many of these bridges
are still in use although some of the older ones have been superseded but preserved alongside their replacement.
Canals too reflect the work of the great 19th century engineers. The Caledonian and the Crinan are still in use: the Forth &
Clyde together with its branch to Edinburgh, the Union, are no longer completely navigable but stretches are being preserved
and several features such as aqueducts are safe. The Scottish Inland Waterways Association are organising working parties to
clear the preserved lengths and restore the fixtures.
Maritime and aeronautical preservation may be lagging behind, but while harbours and airfields remain in use, they are preser
ved. The Royal Scottish Museum is planning a Museum of Flight at East Fortune Airfield (NT550782) some 20 miles due east
of Edinburgh. East Fortune is a very appropriate site for such a museum because it was the airship base from which the R.34
set out in July 1919 to make the first double crossing o f the Atlantic. This was only a few weeks after Alcock and Brown
made the first non-stop flight from west to east using a converted Vickers ‘Vimy’ bomber. During the Second World War
East Fortune was used by the RAF and the new museum will be housed in one of the hangars from this period —the airship
sheds having long since gone.
Finally to railways; in addition to the museums, there are one or two societies and private collectors preserving locomotives
and in some cases railway track. The Scottish Railway Preservation Society have their headquarters at Falkirk and are nego
tiating for a line on which to operate. The Strathspey Railway Company hope to re-open the line from Aviemore to Boat of
Garten in the not too distant future.
Surely one of the most impressive industrial monuments in the world is the old Forth Bridge and what will happen to this in
the long term is a problem. Our Director once said “ If we are offered the Forth Bridge we will take it” . Was he joking?

Moving in a replacement flywheel for a Boulton & Watt beam engine, Royal Scottish Museum.

Mill buildings at New Lanark, associated with David Dale and Robert Owen.

probably the most complete windmill in Scotland

The remains of High Mill, Carluke Lanarkshire -

Cramond Brig near Edinburgh dating from pre 1619.
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Industrial Preservation in Canada - the role of the Canadian
Engineering Heritage Record
Dr. A. W. Evans

The concept of industrial buildings, m achinery and engineering structures as objects of cultural value
rather than simply serving a transitory economic purpose is still a novelty to many people. Canada, which
imports many of its philosophical values from its southern neighbour to adapt them in a transm uted form, has
until recently held firmly to those two accepted tenets of N orth American capitalism; “ old is bad, new is
good” , and “ more is better” . Fortunately there is some evidence to suggest that a small but growing body of
opinion is beginning to question these two articles of faith as part of the growing concern with what has been called
the “ quality of life” in a highly technological and urbanized society.
It would of course be prem ature to imply that this newly-discovered appreciation of past architecture
and things man-made has conditioned the public at large to the idea that industrial artifacts are not
necessarily synonymous with the dark satanic mills of yore. The recent and continuing debates over the fate
of T oronto’s classic Union Station1, or M ontreal’s equally historic W indsor Station2, both threatened by the
faceless decision makers, give grounds for optimism, although some of the interest generated in these
examples can undoubtedly be ascribed to nostalgia for things ferrovian. In Canada as a whole, and in the small
towns of Southern O ntario in particular, prime examples of Victorian industrial architecture are still being
being razed with cheerful abandon, to be held for use as parking lots against the day when the price of urban
land reaches a sufficiently high level to enable the new owners to erect yet another temple to the age of
concrete. It may surprise many to learn that Canada, which 150 years ago was still largely unexplored
wilderness, has in the interim acquired not only a respectable industrial landscape, but a num ber of
engineering structures which verge on the unique. Because of the peculiar demographic distribution, a result of
geographic, climatic, and economic factors, much of this m aterial is concentrated in what can be called
“ Central C anada” , that is what are now the southern parts of the Provinces of Ontario and Quebec. However,
these areas with their relatively high population density are also the most vulnerable to re-development, and
hence the areas of slower economic growth such as the M aritime Provinces sometimes contain small-scale
industrial e n te rp rise housed in interesting buildings, and using methods which have been largely abandoned
elsewhere. A t this point, it would perhaps be useful to review briefly the patterns of settlement in Canada, and the
types of industrial activity which accompanied them. For consideration in the context of industrial preservation,
these can conveniently be divided chronologically into three groups.
The Pioneer Period to Ca. 1840
Prior to this date, industrial activity in Canada was negligible. The French Colonists who arrived
in the late 17th and 18th Centuries had every intention of establishing permanent residence in “ New
France” , and following fluctuating interest shown in their welfare by the m other country, attem pted to
make themselves as self-sufficient as possible. The existence of Les Forges St M aurice near Trois
Rivieres, Quebec which produced iron goods of surprisingly high quality from 1738 to 1883, is clear
evidence of this intention*. During this time, British interest in Canada remained at a low level, and was
principally concerned with m atters military. However, after the end of the Revolutionary W ar in 1783 the
British government was faced with the problem of resettling hundreds of Americans who wished to
remain both loyal to the Crown and simultaneously residents of N orth America. These became known as
the United Em pire Loyalists, M any of these refugees had fled to Nova Scotia and New Brunswick,
provinces which were easily accessible from the New England seaboard and which offered at least the
rudiments of civilization. O thers struggled overland and took up residence on Crown lands which had been
made available to them on the northern shores of Lake Ontario. As part of the assistance extended to these
Loyalists by the government, grist mills and saw mills w ere established, forming the modest beginnings of an
industrial base in Ontario.
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The turbulent years of the early nineteenth century saw Britain at war with both France and briefly,
with the United States. One result of the Napoleonic blockade of the Baltic was the intensification of
interest in Canada on the part of the British Admiralty, as an alternative source of supply for masts and
spars for the Royal Navy, thereby laying the foundations for the lumbering industry. A nother result was
the decision to build a canal between the O ttaw a River and Lake O ntario in order to minimize the
interruption of communications which would occur should the Americans capture M ontreal in some
future conflict. The waterway used the existing Rideau and Cataraqui River systems and made them
navigable by the building of a series of locks and dams. The project, entrusted to Lt.-Col. John By of the
Royal Engineers was completed in 1832 after six years of construction. Never used for its original
purpose, and serving only briefly as a commercial route before the arrival of the railways, it remains to
this day virtually intact as one of C anada’s first m ajor engineering landm arks4.
Industrial Growth and Expansion 1850-1914
While by the middle of the century, there had been a certain am ount of industrial growth, principally
in the lum ber trade, m anufacturing enterprises continued to be inhibited by the need to import practically
all their raw material, the cost of which was rendered extrem ely high by poor transportation facilities.
The metal working trades were particularly affected since practically all pig iron had to be imported.
The advent of a rail network therefore had a very great impact, for it reduced both the cost of imported
materials and the dependence on w ater transportation which was virtually at a standstill from December
to mid-April each year because of the weather. A t the sam e time, the demand for supplies and services
from the railroad companies led to newer and m ore sophisticated plant to cope with these needs, all of
which resulted in increased industrial development. However, there was a reverse side to the coin. The
United States had had a half-century start on Canada in the field of manufauturing, and by this time
her factories were flooding the Canadian m arket with goods of all descriptions, to the detriment of the
domestic suppliers. This situation obtained for a num ber of years am id a growing protectionist sentiment
among Canadians. Finally, in 1878 the so-called “ N ational Policy” was initiated, and stiff tariff barriers
were raised against American imports. From this date until the outbreak of World W ar I were golden
years for C anadian manufacturing, with both heavy industries and textile mills being established. The
Canadian Pacific Railway had been completed in 1885, and immigrants were pouring in to fill the vacant
lands of the West, creating such a demand for agricultural equipment that makers were hard put to satisfy
it. The long term results of this Policy were predictable. The larger American firms simply either: set up
subsidiaries in Canada, or used their ample supplies of risk capital to purchase equity positions in existing
Canadian companies. This is one of the major reasons why C anada’s situation is unique in the Western W orld
in that control of so much of its industry rests outside th e country. T he price that has been paid for rapid
growth has indeed been heavy. Economic considerations aside however, any national survey will undoubtedly
disclose this era to be most prolific in terms of industrial remains5.
1914 to th e Present
Since 1914 Canada, in common with a num ber of o ther nations has realized an industrial
transform ation due in large p art to the technological spin-off from two World W ars as well as
experiencing the traum a of a serious depression. D espite the growth of secondary m anufacturing, in
term s of dollar earnings and national prosperity the resource-based industries continue to dom inate the
economy, as they have done since the turn of the century. Since “gold is where you find it” , the
extractive industries offer particularly good prospects fo r a historical inventory. Many of these sites are in
remote locations which are seldom visited except by prospectors who are anxious to re-stake expired
claims when world prices for a particular metal are on the upswing. Often some of the original
machinery or at least its component parts may be lying abandoned, since to a mining syndicate on the
verge of bankruptcy the cost of removing it would be prohibitive.
The role of transportation in the development of C anada has already been remarked upon, and the topic
continues to be of interest throughout the country as a whole. The alleged sins of the m ajor rail networks
excite as much controversy today as they did more than 100 years ago, when the promise of a transcontinental
rail system was used to lure some of the more reluctant provinces into Confederation. In the light of this it is
not surprising to find that the main thrust of engineering effort should have been directed towards solving
problems associated with transportation, and this has left posterity with a rich legacy of engineering structures.
T he Spiral and Connaught tunnels through the Rocky M ountains in British Columbia, the Lethbridge
V iaduct6, and the Victoria7 and Quebec Bridges8 across the St. Lawrence are familiar examples, as are the
W elland C anal9 and the Peterborough Lift-Locks10. Less well-known perhaps, is the railway tunnel at
Brockville, O ntario, the foundation stone of which was laid in 1854 and which is believed to be the oldest
railway tunnel in N orth America11.
A t this point it m ust be stated with regret th at until recently very little has been done to record these
feats of hum an endeavour, to establish their significance within the overall context of Canadian history, and
to ascertain which of them might be threatened in the future by natural or man-made disaster. Reasons for
this state of affairs are many but arise as usual from a general lack of recognition of the problem in national
and provincial power structures. Industrial Archeology and Preservation are relatively new fields of study
especially in C anada and have yet to obtain the levels of prestige associated with other activities in the cultural
field. Consequently, the influence exercised by their proponents in decision-making circles has met with little
success so far. This situation is not of course unique to Canada, but here the problem is accentuated by the various
levels of Government. Under the Canadian Constitution (the British N orth America Act), all powers not
specifically assigned in Act to the Federal Governm ent belong to the Provinces. Canada’s vast area gives it a
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considerable regional and ethnic diversity, and at a time when the Federal government seems to consider itself more
and more omniscient, some Provincial authorities tend to resent any further encroachm ent no matter how well
intentioned, into areas they regard as being under their jurisdiction. In such Federally organized programs as the
Canadian Inventory of H istoric Building these regional sensitivities have been acknowledged by the use where
possible of local assistance and expertise12.
In fact of course, there has been Federal involvement in historic matters since 1919, when the Historic Sites
and M onum ents Board of C anada came into being. This appointed, 14-member advisory body makes
recommendations to the Minister for the commemoration a n d /o r preservation of historical landmarks considered to
be of national significance. Once the M inister has approved th e recommendation and it becomes policy, the
implementation is the duty of the N ational Historic Site Service. With the large num ber of sites now under its
jurisdiction, the NHSS has grown into a considerable organization having a current budget of some $18 million and
employing more than 300 in its operations, research, and restoration functions. In these circumstances it is
particularly appropriate that the initiatives which have led to the establishment of the Canadian Engineering
Achievement Record should have originated in this departm ent. Mr. Paul Stumes a professional engineer in the
restoration group had become aware during the course of his travels in Canada of the variety and quantity of
relevant material that lay unrecorded. In 1968 he wrote to the Secretary of the Historic Sites and M onuments Board
suggesting that some action \>e taken. The idea was accepted in principle, but in view of the specialised nature of the
task, and the lack of suitable technically-oriented staff at NHSS, the official view was that the actual survey work
should, to ensure uniformity, be done by a professional body under the supervision, and with the assistance, of a
Government Agency. This concept has rem ained basic to the entire program.
The logical choice for a professional group was obviously the Engineering Institute of Canada, a national
organization embracing all disciplines of engineering and having local chapters from coast to coast. Equally
logically, the NHSS was selected as the Government Agency, since its staff had expertise in cataloguing and
inform ation retrieval, and were in fact currently engaged in the Canadian Inventory of Historic Building Survey
previously mentioned, a not dissimilar project. In 1970, as a result of these discussions, the O ttaw a Branch of the
E.I.C. with the consent of their executive, set up an “ Engineering Heritage Com m ittee” consisting of four members,
one of whom was M r. Stumes. The Committee was charged with formulating plans and policy, and these were
submitted to the Annual Congress of the E.I.C. held in Quebec City in September 1971. The report and
recommendations were accepted, and the President then w rote formally suggesting that the project be initiated to
the Minister of Indian Affairs and Northern Development, th e H on. Jean Chr6tien, under whose jurisdiction the
NHSS functions. Mr. Chretien, approved, and promised official co-operation in regard to support staff and office
facilities and the O ttaw a Com m ittee of the E.I.C. was raised to National status. This gave it the power to negotiate
directly with the Governm ent within its term s of reference.
Events now moved quite rapidly. The NHSS, as part of its contribution engaged a consultant to advise on the
design of the reporting forms, the composition of the Advisory Committee to evaluate the returns was decided
upon, and in April 1972 the official agreement was signed by the M inister and the President of the EIC. It is
anticipated that the survey will be in full swing by the summer of 1973; in fact some reports have already been
received. It would be impossible a t this stage to assess the practical results of this partnership but a few general
observations may be in order. Certainly, the first task of the E.I.C. will be to advise its members of the commitment
it has made and to enlist their support. This will presumably be done by means of the Institute’s Publication
“ Engineering Jo u rn al” and by bringing the m atter to the personal attention of the membership at chapter meetings
and other professional gatherings. Reservations may be expressed as to the desirability of entrusting such a vital
task to volunteers regardless of their skills and aptitudes13. However, in this instance, the m ethod may have certain
advantages. O ne is obvious; the information retrieved will b e subjected at an early stage to critical analysis and
evaluation by professionals trained in their respective fields. Another is that m any of the Institute’s members
occupy managerial positions at various levels and therefore have access to company technical records which may
be denied to outside investigators. The author, as a Federal public servant himself has sometimes encountered
problems in this respect since firms seem to be suspicious o f the appearance of any government official at their
gates no m atter how innocent the purpose of the visit. Deliberate destruction of company archival m aterial is also
not unknown, and as this generally happens when m ajor com pany reorganization is contemplated, the presence of
an informed E.I.C. m em ber may prevent irreparable loss of historic documents.
To sum up therefore, it has been shown that Canada despite its late start has an industrial past which while it
lacks the deep historical roots of the older nations, nevertheless has sufficient m aterial to w arrant serious study and
efforts at preservation. The means by which this is to be accomplished will be a co-operative venture between
government and a body representing the Engineering Profession of Canada nationally, and w orking on a voluntary
basis. It can therefore be expected that this survey will be prosecuted with the energy characteristic of the men who
in practical term s have contributed so much to building the Canadian nation.
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Social aspects of industrial monuments

G. Sillen

I think all of us appreciate historic monuments and we have several good or bad personal reasons for doing so. But I am this
time not going to concern m y self with these personal reasons at all, although we some times tend to call them scientific.
I am instead going to say some words about the more direct connections between historic monuments and society and
especially about the great social values and possibilities hidden in the heritage of industrialism. I will try to give some ideas how
industrial monuments can be used for humanistic purposes.
Every individual is a result of all past generations and his life and production will be parts of the history of all coming genera
tions. Historical critisism in its most elementary form is comparing ones own self with others-selves and comparing past ways
of living with those of today attempting to discover what stages have been lived through and make up programmes for to
morrow.
To measure oneself you need memories, and not only your own. You need those of passed cultures and those of parallel
cultures.
The memory of society as a whole lies in its historical monuments and for all people with the slightest peothical mind, the
monuments define the relationship between each individual consciousness and the collective consciousness.
During the ICOMOS symposium in Leningrad 1969 on monuments and society many beautiful words were said and Vladimir
Ivanov made this summary:
1.

From the social point of view the conservation o f monuments is not an end in itself. The monuments of the past are
powerful means of raising the standard of ethical and aesthetic education.

2.

The humanistic aspect of the educational role of monuments is of interest to the international community. This role
consists in:
a)
laying the foundations of mutual understanding between the peoples of the world;
b)
awakening and developing mutual respect and striving for international peace.

3.

Historical monuments and monuments o f the past should be a source of joy and inspiration and contribute to the
spiritual enrichment and moral education o f the peoples of the world, and in this lies the importance o f conservation
for the population of all countries.

But all these words are words on a too high level and they do not help the common man or woman striving for her bread
and b u tter and a little joy. How can we get closer on this problem ?
I believe that most people want to feel the meaningfullness of their lifes and feel that they are important parts of a great
continuity.
When religion was stronger and leavend all through society the church provided people with the answers to the imaginative
questions why we live and have to work.
Today these questions must be answered in other ways to lots of people. I don’t know a good answer but I think that the
History o f Relations between Man and Work is one of the best grounds for the necessary sort of human imagination explain
ing our situation.
And o f all historic monuments showing the relations between Man and Work, the industrial buildings and tools should be
among the better.
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Conservation o f historic monuments can be used from conservative purposes as well as r e v o lu t io n a ry . -»A proud society^
may preserve some buildings to show its glorious past or the progress it has carried through. But a monument can also be
preserved to stress upon some gone order or quality of life that you want to reach again.
The protecting —or non protecting —of monuments are parts of all cultures and from the monuments protected by a certain
society you can read out a lot of feelings and valuations in it.
And if we now turn to the European tradition, we soon find that culture is something thought of as a subject provided
exclusively by and for the elite. This is rather special for our culture and we see it clearly when we look at all preserved
castles and churches.
Of course the artistic values of those outstanding buildings are nice for all people to have, but does the choice of historical
monuments to be preserved in any western country to day give you any fair chance to imagine the richness of past social
structures ?
And all this folklore stuff we have collected. Does it provide us with a good picture of passed cultures? Or is it just a monu
ment over the clever students who stole the things from living cultures and brought them to dead museums and labelled them
with academic descriptions?
Many of us have since long realised that industrial remains were far too under-representated among those monuments of our
cultural heritage that were consiously preserved. And we are now trying to do something for the balance.
But we are often doing this as we have been learned by our tradition and we are doing the same sorts of mistakes as our pred
ecessors did. Will the industrial culture as we preserve it mostly just be the culture of the elite? Will the industrial monuments be
just showpieces, picked up somewhere and displayed as technical elite materpieces by the museum slite. The monuments will
perhaps be displayed to the same people that once produced them.
I should never have said all this if the Western elite culture in the last years had not been so questioned. And it is really nec
essary to build the ground for it stronger or find a new valid ground for a new philosophical mind.
I think most of us have met the new social approach to be found among so called “ radical youth” all over the world today.
We have seen direct actions and new activities grounded on the feeling that most people have no influence at all on their own
environment and that even ones culture is not ones own but a culture distributed to you through TV and advertisements by
some undefined force that is profitably exploiting you.
Besides that the direct actions mostly are on our side in the struggle to preserve historic monuments there are many other
reasons to really consider the arguments of the younger generation.
First, it is their society we are building today.
Second, the feeling of non-influence over your own environment is dangerous as it implies a self destructive effect. This is true
even if we should have given the people a good environment to have no influence over.
To the young people the preservation problem is more a social question than an aesthetic. And preservation is a part of the work
against alienation in society.
The problem of alienation was stressed upon by Marx already but not many people have till very late paid much attention to
it. As we are interested in industrial history and men’s work carried out in gone and living industries the conception of
alienation all the time lies very near our minds.
The modern industry is hard in another way than the industry of yesterday. The striving for highest possible effectivity holds
people and human feelings down. We look upon all those men tearing out their bodies in noisy halls or getting brain washed
serving machines. We think that all this anonymous mass of workers should be honoured in some way. It is thanks to
them we have got all our welfare. And we should perhaps think a little more about the industrial workers and their contri
butions to our modern society.
The least thing we could do is to stress upon facts that make modern works feel that the industrial work carried out by their
parents and grandparents has been of great cultural value for us and that the work carried out today will be of the same
cultural value for tomorrow.
Historically, workers were kept almost like cattle and the manufacturers and landowners kept the people down very much by
free disposal of their environment.
If a worker was troublesome he was not only fired but he and his family were also thrown out of their home as his dwelling
was owned by the employer.
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The insecurity was a part of a workers life. Even if it is not so easy to evict people today, much o f the insecurity is still left.
Not only that you may get fired most unexpectedly, new threats have occured. When planners want more space for their
traffic or something else near a city, they first look at the grounds where houses are cheapest and where people are used to
being depressed. The industrial environment is always more threatened than the fine peoples environment
Sometimes we people from antiquarian departments or museums manage to stop the demolition of some workmens’dwellings
saying that these houses are historic monuments. If the houses are neat looking enough they have a change to be ‘saved’.
They will be most expensively restored and a new class of people will move in.
And now my question: Have we made anything to secure life for the working class in these cases? Have we got a monument
making it easier to imagine how men of industry formerly lived or have we just stolen some attributes from the culture of a
class we know too little about ?
I believe that most of us here really are interested in other peoples culture and we all want these cultures to live. Only that we
know too little about how this could be done.
We must first of all realize that the industrial workers have a culture o f their own and that this culture is not just Bingo or
other things we would suggest, but an own way of acting and thinking. We must also realize that the environment is a part of
every mans culture.
When we realize that the industrial settings we try to conserve are parts of other peoples living culture, why do we not make
the conclusion that the best people to be responsible for the conservation o f industrial monuments would be the industrial
workers who still bear the culture developed in them
But how this could be done is much more difficult to answer as our cultural elite tradition still does not know of cultural
decisions and administration from below.
Could we for example rely upon the workers unions for the conservation of industrial monuments and for the building of the
new museums? The works unions once fought for the human dignity in a much more common sense. Hundred years ago they
felt much more about cultural things and about society (brotherhood) than they do today. If you ask a trade union today to
conserve an industrial monument because it is a part of their own history, they will probably answer you that their only
interest is to get out as much money as possible for their members.
The fight for economical advantages is a part of our modern society and might have some psychological explanation but it
seems as if people are getting more and more the impression that we are beginning to reach the limits for economical growth
and that we have to turn back to history and culture to find a new meaning in life.
Also the workers unions must some day go back and discuss the problems of alienation and human dignity again instead of
money.
And then it will be our task to provide them with the historic material they need.
That industrial workers look upon their work as culture is clear even if it is seldom expressed in terms we are used to handle.
The Swedish workers central organisation once asked pupils in one of their adult schools what they meant by culture and got
some interesting answers. I will translate a part of one of them.
“One autumn I was digging a ditch near Finspang. It was a ditch-cleaning through a mile long swampy ground. The ground was
mossed and tussocky, in the wettest parts grew reeds. Earth was black, in the bottom was blue clay. 1 mostly used the shovel. I
had cords and a mould to get the ditch straight and level. It was an unusually warm autumn. I worked with the ditching till
some days in November.
I have some times thought over the fact that this ditch is still existing. I hope sometimes to get the possibility to see the place
again. The wood company has closed the road for traffic but I can walk. The experience it will give me will be like the feelings
I am supposed to have looking at a painting or listening to a piece of music.
With this I want to say that this ditch for me represents a piece of culture as concentrated as any other conventional cultural
arrangement” .
I think this little piece of a written composition is very positive for our job. What here was said of a ditch could be said of
whole industrial settings.
There are so many creative thoughts about industrial monuments and industrial culture if we just find them, train them and
let them up.
The British way of using amateurs to a great extent is perhaps one of the best ways to keep the creative minds living, if only
we academic bullies did not do so much to keep them down.
I will end this and very rapidly show some examples, good and bad, of industrial monuments in relationship to Man and
Society.

Recording industrial monuments in Scotland
G. Hay

/ In com m on with m any other parts of Britain, Scotland has a rich industrial heritage whose m aterial rem ains
never came to be exam ined seriously, nor indeed widely appreciated, until the post-war years. Its potential,
however, as a field of academ ic study, had long been recognised by architectural historians and engineers,- and
likewise a historical background to the subject in Scotland already existed in the standard works of economic
historians/* Aided and stim ulated by these studies, surveys of the physical rem ains of Scotland’s industrial past
have been carried out during the last 20 years, in an endeavour to keep in step with the rate of destruction and
to determ ine what is most w orthy of preservation or detailed record.
The work of recording Scottish industrial m onum ents has been shared by the various official bodies, by the
Universities (especially the University of Strathclyde) an d by local societies w ho co-ordinate their activities
through the Scottish Society for Industrial Archaeology. In 1967, John Butt, aided by Ian D onnachie and John
Hum e, published the results of a nation-wide survey and, in the previous year, John G. D unbar had presented the
country’s industrial architecture in context with buildings of o ther types and periods for the first time. Such
general works as these have probably encouraged a wider interest in the subject and provided a useful basis for
fu rth er studies.5
The work of official bodies in the sphere of industrial archaeology is shared by the D epartm ent of the
Environm ent, the Scottish Development D epartm ent, by museum s (especially the Royal Scottish M useum ) and
by the Royal Commission on the Ancient and H istorical M onum ents of Scotland. Like their counterparts in
England the first two of these D epartm ents are directly concerned with the problem s of conservation, listing and
the exercise of planning controls; the Royal Commission is the official recording body. In some respects, Scotland
is fortunate insofar as the lists of protected industrial buildings in certain areas seem rem arkably comprehensive,
but the financial and practical problems of conservation are no doubt as real in Scotland as they are in England.
The Commission, for its part, is basically a research organisation which was set up in 1908 to m ake an
inventory of all ancient and historical m onum ents in Scotland erected before 1707 and to specify those most
worthy of preservation. The Inventories are compiled on a county basis and inevitably in the course of the 22
volumes that have so far been published there has been a progressive expansion both in the scope of the work
and the standards of recording. Since 1948 the Com m ission has been authorised to extend its term s of reference
to include selected examples of 18th- and 19th-century architecture, hence industrial buildings and their
associated technology. A fu rth er extension of its activities was brought about in 1966 when it assumed
responsibility for the Scottish N ational Buildings Record, a body which since its form ation in 1941 had been
mainly concerned with the recording of buildings that w ere either destined to disappear o r threatened with decay
or structural alterations. Since its transference to the Commission, the N ational M onum ents R ecord of Scotland,
as it is now known, has expanded in scope, and under the terms of the Town and Country Planning (Scotland)
Acts of 1969 and 1972 the Commission now has a statutory duty to record listed buildings which are destined to
be demolished. Q uite ap art from the creation of a large archive of photographs and drawings, the merger has
thus had the long-term effect of creating a single unit authorised to pursue simultaneously a program m e of
systematic research for publication in county Inventories and the carrying o u t of emergency surveys. These now
represent the two principal aspects of the recording work of the Royal Commission.
II" The em ergence of the study of Industrial A rchaeology in the 1950’s fortunately coincided with the
Commission’s survey of Stirlingshire, a county rich in industrial remains. T h e then Secretary of the Commission,
M r Angus G raham , was the first to explore the subject in his investigations of canals, early railways and bridges.
His work in this field included the recording of the term inal yard of Slam m annan Railway, one of the earliest
public railways in Scotland, and sections o f the F orth and Clyde and U nion Canals. The latter, which was built
from Falkirk to Edinburgh in the period 1818-22 by H ugh Baird, possesses three very im posing aqueducts

carrying iron w ater troughs, a fine series of bridges of uniform design, num bered in sequence, and at the W end
of the w aterw ay, Scotland’s only canal tunnel, 700 yds. (640 m) in length. Through the efforts of the Scottish
Inland W aterw ays Association and the Civic Trust, it is hoped to preserve at least a section of the canal.
Following these im portant initial surveys the work in Stirlingshire was gradually extended. Examples from
rural and dom estic industries included horse-gin houses, an ubiquitous feature of the lowland areas of the county,
w eavers’ cottages and, most notably, nailm akers’ houses at Chartershall village and Lennoxtown. A typical plan
of a C hartershall cottage dated 1782 consists of two living-room s with central entrance, and a workshop at one
end, w ith both inter-com m unicating and external doors; and at Lennoxtown, a well preserved exam ple of a
nailm ak er’s anvil or “ oliver” was found.
T he textile industry in the county is best represented by the fine complex of woollen mills at B annockburn
which was established at the end of the 18th century and subsequently became an im portant centre for carpets
and tartan s. The m ost impressive building on the site is the Royal George Mill, probably so named to
com m em orate George IV ’s visit to Scotland in 1822. It is a tall, narrow , multi-storeyed structure with tim ber
floors allowing a m inim um of headroom , and was form erly a handloom-weaving factory. Also of special interest
are the terraced rows of w orkers’ houses of which the original ones, erected in 1780, consist of four single-room
dwellings on each of two floors. Each room was designed with independent access, its own box-bed, closet and
fireplace.
O f the heavy industries a most interesting recorded building is the Engineering Shop at C arron Ironworks.
M easuring approxim ately 181 ft. (55.17 m) by 43 ft. (13.11 m) it is a multi-storeyed building with external
load-bearing walls of brick and an internal fram e of tim b er and cast-iron. Designed to provide m axim um floor
areas and a m achipe hall with uninterrupted floor space, it is chiefly rem arkable for its suspended floor
construction which incorporates a massive tim ber roof an d a sophisticated system of tie-rods and iron castings.
The trusses have iron-clad joints and the main ties are extended downwards to carry the floor over the
m achine-shop, thus dispensing with any obstructions at ground level apart from the derrick cranes. The
m achine-hall has a clear span of 39 ft. 6 ins. (12.04 m), and in keeping with the heavy tim ber scantlings, the
floor-boards throughout are of 2 ins. (50 mm) thickness.
Subsequent Inventory volumes have covered counties which are not so well endowed with industrial remains
as Stirlingshire. The small rural county of Peeblesshire possesses several good estate smithies, uniform ly designed
with projecting circular bellows/houses, and at the N end of the county the late 18th century planned weavers’
village of Carlops still preserves m uch of its original character. But by far the most interesting relic is the home
brew ery incorporated in a service wing of T ranquair H ouse. Alm ost a model for the later pattern designs of
L oudon, it contains an unusually complete range of brew ing apparatus dating from the second q u arter of the
18th century. The m ain com partm ent houses the boiler, m ash-tub, cistern and cooling-trays, and an adjacent
one, tuns and barrel-stands. N ot only has it now been restored by the present laird, but it once m ore brews ale in
keeping with the high standard of the brewhouse itself!
Argyll, where the Commission is currently working, covers a vast area of the West Highlands and the
fragm ented island seaboard. Notwithstanding the predom inantly rural economy of the county an interesting range of
industrial rem ains is being revealed, but only a few can be singled out for m ention here. An idyllic watermill
exists at Tangy in K intyre and possesses all the typical features: a dam at the head of a w aterfall, a long,
em banked lade and a wooden flume carrying w ater to the overshot wheel. Internally the stone-built mill is
com plete with all its m achinery and two pairs of millstones. A grain-drying kiln, at once identifiable externally
by its revolving cowl, has a drying-floor of perforated iron tiles above a brick vaulted furnace cham ber, and is
contained within a wing which abuts but is undoubtedly contem porary with the main block. The mill ceased
operation in 1961 but steps are now being taken to preserve it.
T he Bonawe ironsm elting works on the S shore of Loch Etive together with other furnaces at Invergarry
and G oatfield represent a m ajor achievem ent in the charcoal phase of the industry in Scotland. A n offshoot of
the L ancashire and C um berland iron industry it becam e established in Scotland when the sources of charcoal
fuel in E ngland had become exhausted. The Goatfield furnace, established on Loch Fyne side in 1775 is of
unusual m etallurgical interest in that it preserves the tuyere and therefore probably the internal lining of the
furnace. The Bonawe complex, however, founded in 1753, is virtually com plete and comprises a self-contained
industrial com m unity, composed of the blast-furnace w ith associated charcoal and iron-ore sheds, w orkers’
dwellings and m anager’s house, a truck shop and a jetty where the iron-ore was unloaded from sailing-ships and
the pig-iron em barked for the return voyage to England. A gravity-feed process is attained by siting the
m anufactory buildings on a hill-side with the loading doors of the charcoal-sheds banking on to a roadway at the
top. T he furnace openings possess their original cast-iron lintels which bear the cast inscription B U N A W F .
1753; both in their general character and detail the buildings reflect their Lake-D istrict origins. W hen the
Com m ission conducted a prelim inary survey of the site some twelve years ago it was in a dilapidated state but
the furnace complex is now undergoing painstaking restoration by the D epartm ent of the E nvironm ent.
U n fortunately, the m ain range of w orkers’ dwellings has not fared so well, the recent modifications being
com pletely out of keeping with the original ch aracter of the buildings.
I l l U nlike the work involved in the preparation of the Inventories, the contingency nature of em ergency surveys
does no t allow a carefully-regulated program m e of research, and the nature and timing of the surveys are largely
governed by the degree of threat and the im portance of the structures.7 T he scope of the work is nation-wide,
and, because of the need for urgent action and to ensure that every threatened building receives an appropriate
record, there is less opportunity for producing field-work surveys in published form. The raw m aterial is
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accordingly deposited in the archive of the N ational M onum ents Record of Scotland where it is available for
public reference, but it is hoped th at selected subjects will be published in detail as time and occasion perm it;
some will, of course, ultim ately appear in futu re Inventories. By and large, threatened buildings which have
been recorded since 1966 cover m ost of the m ain categories of industrial m onum ent, but, in order to dem onstrate
the value of detailed recording and, incidentally, the losses of industrial buildings suffered in recent years, I
propose here to dwell on the features of only a few select examples, beginning with the textile industry.
I m ake only passing reference to the celebrated village of New L anark, with its vast com plex of mills,
publie buildings and w orker’s houses. The Commission is at present exam ining the houses on one site which
shed interesting light on concepts of contem porary living standards and econom ic planning. The flatted dwelling,
the com m unal stairs, and the box-bed were the pattern for com pact living units which ranged from dorm itories
to single family com partm ents sharing a com m on kitchen. A n interesting space-saving device was the
truckle-bed or “ hurley-bed” as it is called in Scotland, which was designed to slip under the principal bed,
thus affording additional sleeping accom m odation at night w ithout encroaching on the living area by day. The
exam ple illustrated is the only one to survive of the hundreds that were known to exist. (Plate II, D).
We have also had the opportunity of recording two interesting textile factories of iron-fram ed construction
elsewhere in Scotland. R egretfully, these do not include Claud A lexander’s famous mill at Catrine, Ayrshire
(demolished 1966) with its two giant w ater wheels, 12 ft. (3.66 m) in width by 50 ft. (15.25m) in diam eter.
But a detailed record was made of H ouldsw orth’s C otton Mill, Glasgow (N .G .R ., NS 578651) before it was
demolished in 1967 (Plates I, C; II, C). Built between 1804-6 to designs by Boulton and W att with William
Creighton as resident engineer, it was reputedly the sixth-known building to be rendered fireproof by means
of iron-fram e and brick jack-arch construction.8 It accordingly exploited the advances in cast-iron construction
of the previous decade, the beam s being designed to carry a simple bending m om ent by the provision of a
flexible joint at the colum n supports. The inverted T-section of the beams with a 4 ins. wide (0.10 m) tension
flange and a bowed web shaped from 15i ins. (0.393 m) at the point of maximum bending to 7 i ins. (0.190 m)
at the supports all testify to its rational design. The beams have a clear span of 12 ft. 6 ins. (3.81 m) and
their ends were cast with half-round sockets so that adjoining sections clasp the shouldered colum n head, and
are gripped together by a split w rought-iron ring and a pair of iron wedges. The columns are rendered
continuous by means of a spigot joint at each floor level and their hollow section is utilised for a system of
steam -heating. An additional refinem ent of the top beam-profile is the lugged ends which enables the lateral
tie-rods to be uniform ly located at a height of 9 ins. (0.23 m) above the flange, thus m aking it possible to
conceal them within the vault thickness. C ontinuous brick-arches with plaster soffits and tiled floors above
complete the fireproof construction; the arches have a clear span of 8 ft. 6 ins. (2.59 m) and are supported
on the lip of the beam flange by means of wedge-shaped springers. W hat is not so generally known is th at the
building was not com pleted according to the original design, only the 14-bay N section including a two-bay
engine-house, being of fireproof construction. In contrast, the S section has thinner walls and contains a
double-floor construction of tim ber supported on stout cast iron columns, and despite the hom ogeneous external
appearance of the building except in points of details, this section is undoubtedly of later date.
A much later and m ore sophisticated exam ple of fireproof construction was noted in the central section
of a large mill (demolished 1972) in the A nchor Mills complex of J. & P. Coats, Paisley, Renfrew shire
(N .G .R ., NS 488636). Built as two separate ranges between 1871-5 with tim ber floor and cast iron support
systems, the A tlantic and Pacific Mills were joined together seven years later by a narrow central tower which
clearly served as a fireproof barrier. The double-floor construction of the tower (Plate I, B) comprises main^
and secondary beams of cast-iron carried on a central row of circular cast-iron columns; jack-arches of
plastered brick spanning the secondary beam s render the fire-proofing properties complete. M ain an4 secondary
beams are respectively of tapered and regular I-sections with an extended upper web or fin. The various
members are interlocked with a system of boxed ends and slot connections and the construction as a
whole was designed with relatively short spans and close centres, reflecting the then cautious application of
cast-iron in tension.
T he R andolph and Elder Engine W orks, T radeston Street, Glasgow (N .G .R ., NS 585646) which was
recorded in 1969, stands in a class of its own (Plates I A, II A, IIB). Designed by the industrial architect, William
Spence, and built between 1858 and 1860, its internal fram ew ork of cast-iron and tim ber was as m uch a
technological advance in its day as the firm ’s patent m arine engines constructed within its walls. Basically
comprising two vast m achine-halls with flanking galleries penetrating one another at right angles, the building was
evidently designed with the m inim um of point-supports and a resilient fram e capable of absorbing heavy
concussions and the moving loads of gantry-cranes. Its nave-like interiors and the delicately-stressed scaffold
effect of vertical and horizontal m em bers allow it both the dignity of a cathedral and the graphic fantasy of
Piranesi. A p art from the massive brick piers at the end of each section the stabilising elements of the internal
fram ew ork are the generously spaced colum ns and the five-baulk lam inated gantry which traverse the entire
length of the m achine halls; the rest of the floor structure is held in suspension by a system of cast iron stirrups
and tension rods and strap-binders of w rought iron. The standard H-section colum ns have web-flange dimensions
of 30 ins (0.76 m) by 18 ins (0.46 m) at base, tapering to 12 ins. (0.31 m) across the flange at top. They are cast
in single lengths of 45 ft. (13.72 m) with slotted webs for lightness and stiffening bands at intervals closing the
web extrem eties, virtually form ing a boxed section. They likewise incorporate a variety of bracket castings for the
beam connections. The show-front exterior was no less rem arkable for the functional treatm en t of its neoEgyptian fa?ades whose leviathan scale, in term s of industrial architecture, is perhaps only to be m atched in
the early p art of this century by P eter B ehren’s A EG T urbine F actory in Berlin. In spite of protracted efforts
to preserve the building as a M useum of Industry, the high capital value of its site in the centre of Glasgow and
the lack of financial support eventually led to its neglect and subsequent demolition.
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As a representative of the extractive industries the Blackpots Brick and Tile Works, Whitehills, Banffshire
(N.G.R., NJ 661658) deserves special m ention, particularly since the existing plant may probably be modernised.
The works were established at about the end of the 18th century b u t it probably assumed its existing layout around
1840 when it began to manufacture drainage ’ware in addition to bricks and pantiles. Situated just above the shore
line with its own small harbour and an abundant supply of clay quarried on site it is now primarily of architectural
interest for its single-storeyed drying shed (Plate IIIA). The shed, which measures 234 ft. (71.32 m) in length by
28 ft 6 ins (8.69 m) in width, is of post-and-lintel construction with stout stone angle-piers; it is divided
longitudinally into m odular 8 ft (2.44 m) bays, a length which is determined by the internal drying-racks. Its wavy
pantiled roof, the long file of strutted posts and double row of casually-propped louvres (locally known as ‘passes’)
give it a centipede quality, which is as much vernacular as it is industrial. The drying-racks, which are of wooden
box-frame construction with wire-reinforced shelving, divide the length of the building into three aisles and at the
centre a machine shop projects at the rear. The works continues to employ eleven men during the summer season,
the same num ber employed in the middle of the 19th century, and retains many traditional techniques in the
m anufacturing process. The clay is quarried manually and likewise transported to the works in wooden bodies on a
narrow-gauge railway, gravity-fed through a vertical pug-mill to the machine-shop at the lower level, and then
processed in a horizontal pug-mill, an extruder, and a wire-cutting machine, the clay being lifted by hand from one
machine to the next. A fter a period of three or four weeks in the drying-shed, the ‘green’ tiles are fired in a
barrel-vaulted kiln of traditional updraught type which is hand sealed at every charge; it has a ware capacity
of 40 tons, and consumes 11 tons of coal at each firing.
Until as recently as last year, Scotland’s glass industry could claim to possess two of the very few remaining
glass-cones in Britain, both situated in.the precincts of the A lloa Glass W ork, Clackmannanshire, on the foreshore
of the Forth estuary, (N.G.R. NS 880924). The ‘bottle-w ork’ founded in 1750 by Lady Frances Erskine of M ar
underw ent a marked period of expansion in 1825 when the two cones, or Mums’ were probably built. Trimmed at
the ground with what resembled arched petticoats they confronted one another like gigantic crinolined ladies, but
in spite of representations by the CBA the earlier of the two has since been swept away. The demolished specimen
(plate III, B), like its sister, comprised an arcaded stone base, octagonal on plan measuring 65 ft. 6 ins (19.96 m)
across the*opposing faces, and a brick superstructure rising as a truncated cone to an overall height of 78 ft.
(23.77 m). The combined effect of annealing arches and chimney was to create a steady upward draught for the
furnace within and cooler working conditions for the operatives —properties still true of the surviving cone which
now contains modern plant.
An equally impressive free-standing structure, in this instance associated with the gas industry, was the stone
gas-holder (Plate III, C) constructed in 1831 for the joint-stock gas company serving Musselburgh and Portobello
(N.G.R., N T 348734). Notwithstanding its pure cylindrical form and conical roof, its good sandstone masonry and
gothic windows are architectural refinements which disguise a strictly functional purpose. Rising to a height of 45
ft. (13.72 m) and having an internal diam eter of 45 ft 9 ins (13.95 m), the masonry shell formerly encased a
single-lift gas-holder, raised and lowered by a chain carried over pulleys at the centre and balanced at the other end
by counter-weights running in a channel let into the enclosing wall. The complex radial roof of timber whose
common rafters and ties are held at their inner ends by iron rings was carried on a king-post truss incorporating
a double beam which held the two pulley wheels at the centre. The windows formerly contained pivoted timber
louvres capable of regulating the ventilation. An associated retort-house, also demolished, was covered by a
lightly-fabricated iron roof, as intricate and thread-like as a spider’s web. Composed of fourteen closely spaced
trusses with a clear span of 33 ft. (10.06 m), the only compression members, in its stressed frame were the sprung
distance-pieces. The slates were wired directly to slender iron battens as a form of fire-proofing.
A nother demolished example of the same industry was the small burgh gas-works at Inveraray, Argyll
originally erected in 1841 (N.G.R., N N 094083). The plant ceased operation in November 1964 and a survey was
m ade the following year before it was demolished for scrap. T he compact lay-out comprised a storage yard,
purifiers, and retort-house, an open area for the two gas-holders and an atten d an t’s house. The retorts were
hand-fired and the doors were formerly detachable and required to be ‘time-sealed’ after each charge. Tn the original
process a gas output of 6000 cu. ft. (170 cu. m) of ‘straight’ gas per ton of coal was maintained and was introduced
directly into the purifier-house after being cooled in the bank of condensers. The purifier-house preserved several
original features in keeping with its antiquated and somewhat picturesque appearance. The retort-house, like that
at Musselburgh, was covered with slates affixed by copper wire on to iron battens.
Two recently-recorded bridges indicate something of the range of lesser iron structures encountered in
Scotland.
A suspension footbridge over the River Dee at Cults, Aberdeenshire, (N.G.R., N J 897026) was built in 1837 by
the Reverend George M orison of Banchory-Devenick to the design of John Smith, architect, for the express
purpose of enabling his parishioners on the opposite side of the river to reach the church and school. Known locally
as the ‘Shakkin Brig’, it is now under threat of demolition. The bridge is of light orthodox suspension construction
and has a clear central span of 138 ft. (42.06 m) between main supports. A part from the timber decking and
granite bases it is built entirely of iron and consists of a pair of 1 ins. (49 mm) diameter wrought iron cables,
spaced 2 ft. 5 ins. (0.74 m) apart, from which the gang-way hangs in a row of stirrups composed of wrought
iron-rods and cast-iron cross-beams. A stocky pair of hollow-section iron columns of the Doric Order, serve as the
D oric O rder, serve as the suspension points at either end, and the entablature in each case is grooved at the head to
house the cables that ride over it to the anchorages. The cables are made up of wrought-iron rods with eyed ends
which are jointed together by flat links and cotter-pins (Plate III D): The links also incorporate a centre-pin from
which the hanger rods are suspended.
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In Cambus village, Clackm annanshire, an early 19th-century single-arched iron bridge, now in rather poor
condition, spans the river Devon (N.G.R., NS 853940). A lthough a relatively modest structure, its curved open
lattice work and simple balustrade place it in the class of m inor architectural feature which deserves to be treated
as an environmental asset. Built of heavily-carbonised cast-iron, the framework consists of four arched lattice
girders which are set within stone abutm ents spaced 68 ft. (20.73 m) apart and support a 12 ft. (3.66 m) wide
carriageway. The girders, which are of pre-fabricated construction, are made up of three sections bolted together
and strengthened transversely by cut-out plate spacers and herring-bone strutting.
Quite apart from those structures which are of obvious interest to the industrial archaeologist I should finally
like to mention a few structural features or curiosities which dem onstrate the uses of iron and other industrial
materials in buildings of an entirely different character. In 72, Queen Street, Edinburgh (N.G.R., NT 247741,
demolished 1967) a row of caryatids, contrary to their classical function, were found to be held in suspension by
skeletons of hooked iron (Plate 111, E). A tim ber beam found in a m id-19th-century alteration to Fullarton House,
a country mansion in Ayrshire (N.G.R., NS 345302), was virtually pre-stressed by means of wrought-iron rods and
chains, anchored at the ends and tensioned with screw bolts. A delightfud funereal monument of c. 1870 enclosed
in a case of cast-iron and glass is situated in the graveyard of Holy Rude Church, Stirling, and rather more macabre,
there is a cast-iron mortsafe, one of three dated 1831, 1832 and 1837 respectively in A irth Old Parish Church
graveyard, Stirlingshire.” Finally, a cast-iron urinal of sectional construction at W alkerburn, Peeblesshire (N.G.R.,
NT 359372) still gives good service.
IV Having viewed the two main aspects of the Commission’s recording work it may be of interest to say
something on the aids and methods we employ. These have evolved gradually and take account of some basic
national characteristics: the buildings themselves, a challenging topography with outstretched communications, and
the notorious weather.
For preparing drawings of sites and buildings the m ost suitable equipment in our experience is still the plane
table, alidade and measuring tape. The plane table has the great advantage of producing a scaled drawing on the site
which at once is available for the purpose of analysis. V irtually foolproof, it also has the merit of obliging the
surveyor to study the building at close quarters— an indispensable requirement of interpretative recording. The
method is particularly convenient both for recording groups of buildings and individual buildings having an
irregular plan. It avoids the shortcomings of the dimensioned sketch-survey whch normally has to be deciphered
away from the site. As a logical step, in more recent years it has become the accepted practice to draw all major
buildings to scale on site, including their elevations and sections where these prove necessary. It is a longer process,
but by no means disproportionately so, and the com pensation of omitting the drafting stage back in the office is
considerable. However, we continue to employ the dimensioned sketch-survey for the more superficial records and
where time is pressing. We also adopt more sophisticated aids, such as the self-reducing alidade, which we use on
occasions for setting out a traverse and where physical m easurem ent is impracticable because of natural obstacles,
such as lochs and rivers. W hen making detailed surveys of sites and buildings to 1:100 scale or less, perhaps the
ideal combination of the conventional and self-reducing alidades is to employ the latter for plotting an accurate
traverse and fixing individual buildings and then to use the simple alidade for meticulous filling-in of detail. The
main objection to drawing the building on site is, of course, the weather and we have largely solved this problem
by equipping ourselves with a mobile drawing office. The present model has the merit of being reasonably
manoeuverablc on rough terrain and at the same time affords all the facilities for measured drawings on site.
Many surveys, however, are confined to the w ritten record and photography alone. Indeed, it goes without
saying that their greater flexibility establishes them as the norm al methods for recording purposes, and there
are occasions when, by choice or necessity, one or other of these two media are employed exclusively.
As a scientific m ethod of recording structures terrestrial photogram m etry has yet to prove its versatility in
dealing with widely-different types of building spread over a vast geographical a re a .11 In its present stage of
development, photogram m etry would appear to be more suitable for use as p art of a recording program m e of
certain selected Subjects, rath er than in its general application, particularly in cases where practical difficulties
o f site construction and obscured sight-lines might be encountered.
It should be apparent from this brief resum e that the Commission is principally concerned w ith the
preparation of detailed records, involving w ritten accounts, photography and m easured drawings. This process
enables the recording team — for two or m ore heads are better than one— to acquire an intim ate knowledge of the
structure and its contents which may be very different from w hat they appear to be at first sight.11 A n outwardly
homogeneous building may not reflect a sim ilar state within; and it cannot always be assumed th at docum entary
and m aterial evidence are compatible. By recording a building as a whole and in all its parts one arrives as
near to a definitive analysis as the evidence perm its.
Reconnaissance surveys, of course, form an essential prelim inary towards recording in depth, and quite often
exigent circum stances m ake them the only choice. Especially in dealing with threatened buildings, the more
superficial surveys should provide a carefully-graded assessment of those subjects which deserve detailed
recording and those which m erit preservation. Ideally, the detailed record should serve preservation, either by
providing a true evaluation of the structure, or m ore negatively, assiduous recording should be undertaken when
conservation proves im practicable. As a fu rth e r step, recording allied to conservation should ensure th at the
good and the best are preserved either in reality or as paper records, in that order of preference. F or whilst
acknowledging that industrial m onum ents are probably more vulnerable to destruction than buildings of other
types and periods, one m ust avoid any abuse of the graphic and the w ritten record by m aking it a convenient
substitute for preservation o r conservation
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A - Randolph & Elder Engine Works, Glasgow
B - Atlantic and Pacific Mills, Anchor Works, Paisley, Renfrewshire
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- Randolph & Elder Engine Works, Glasgow, interior of central machine-hall
B - Exterior from SW
- Houldsworth s Cotton Mill, Glasgow, internal structural frame
D - New Lanark, truckle-bed
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A- Blackpots Brick and Tile Works, Whitehills, Banffshire, drying-shed
B - Alloa Glass-Works, Clackmannanshire, glass-cone.
C - Musselburgh Gas-Works, stone-gas-holder
D- Suspension Footbridge, Cults, Aberdeenshire, detail of cable link E - 72 Queen Street, Edinburgh, iron-frame of
plaster caryabid
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Discussion after the Papers
Discussion following w orking session I
COSSONS opening the discussion rem arked that the session’s papers had shown something of differing national
attitudes to recording, and, in the case of W est G erm any, to preservation. H e enquired how objectives were
form ulated, m entioning the role of the CBA in G reat B ritain in pinpointing significant industrial.m onum ents.
G R IF F IN replied th at H A E R fills in nom ination forms for significant monum ents, and it then rem ains for state
governm ents to take decisions on preservation.
COSSONS enquired w hether this tended to invite preservation or dem olition, to which G R IF F IN rem arked that
preservation interests in the US were not very powerful.
C A N T W E L L referred to the role of county voluntary societies in New York State. Volunteer mem bers of the
societies examine known m onum ents, and their recom m endations are sifted first by the county authorities and
then passed in turn to state and federal governm ent authorities. G rave dangers existed due to the delays in this
system.
W A IT E emphasised th at the basic responsibility for the preservation of industrial m onum ents in the US under
legislation of 1966 lay with the state governm ents, and th a t different states had very different policies. Some, like
New Y ork, were basically sym pathetic to industrial conservation, others were not. G overnm ent attitudes also
varied towards the state protection of m onum ents, and to the threats posed to m onum ents by highway
program m es and urban renewal.
H A G U E asked w hether there was likely to be legislation with real teeth in any of the countries under review,
com m enting th at British legislation was m uch too weak.
C O R B Y com m ented th at in C anada there was now virtually no protection for industrial m onum ents, the main
in terest in historic buildings having been concentrated on forts and early settlem ent sites.
W E B E R said th at in W est G erm any each Land had its own legislation, and that norm ally industrial m onum ents
were n o t included am ong the historic buildings which m erited protection, but that this was not the case in
N ord-R hein-W estfalen which had the most sophisticated legislation referring to old buildings.
N IC K S corrected CO RBY , pointing out th a t two C anadian provinces, Quebec (1973) and A lberta (1973) now
have legislation protecting all historic sites, including industrial monum ents.
T H O M A S asked W H IT E how m any industrial m onum ents were in guardianship.
W H IT E replied th at the Iron Bridge might well be the first industrial m onum ent to be so categorised, since
w ater and windmills could not be regarded as wholly industrial m onum ents. He considered that the main effort
of the D epartm ent of the Environm ent would be directed towards helping other bodies to carry out preservation
schemes, and referred in particular to the Blaenavon project.
N ISSE R asked w hat was the budget for preserving m onum ents, to which COAD replied th at about £2,000,000 was
available for all historical m onum ents, including rescue archaeology, and the labour force working on the
conservation of m onum ents already in care.
H A G U E enquired about income from admissions, &c\ W H IT E replied th at this all goes to the Treasury.
R O B IN SO N asked if the D epartm ent grant for the rem oval of the blowing engines Sampson and David to the
Ironbridge Gorge M useum would be a precedent for assisting the removal of m onuments. W H IT E considered
th at this grant was m ade in anticipation of the
Science Musetim scheme which would be described later in
the conference by Dr. W artnaby. H encefore the D epartm ent would confine itself to in situ preservation.
W A IT E asked about the role of the private sector in preservation in the UK, to which W H IT E replied th at the
T reasu ry disliked all form s of tax concession for industrial conservation, even when carried out by nationalised
industries.
F A L C O N E R pointed o u t'th a t the governm ent could som etim es aid conservation schemes by the withholding of
planning permission, but W H IT E emphasised that this could be fruitless if developers exercised their right to
com pel local authorities to purchase sites.
L A N G E N B A C H asked about the current situation with regard to the A lbert Docks in Liverpool. W H IT E
replied th at they were still owned by the docks authority, which was in serious financial difficulties, and that the
present situation was one of stalemate. COSSONS referred to the schemes for a Liverpool M aritim e M useum in
the docks, and to the proposed Pierhead Polytechnic.
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B LA K E referred to the threat to Bristol Docks m entioned in W hite’s paper. BU C H A N A N m aintained th at the
position was still open, that no w ater surfaces had yet disappeared, and th at none was immediately threatened.
D O W ER referred to the availability of public funds for industrial conservation through Tourist Boards. BOW IE
rem arked that in the Irish R epublic the T ourist B oard had done very little to aid industrial conservation,
although empowered to do so. W H IT E said th at tourist dem ands could affect the criteria for preservation, and
that the use of such funds could lead to the wrong choices for preservation being made.
H ILLS referred to Liverpool R oad Station in M anchester, where rain could be seen pouring through the roof,
and asked if the D epartm ent’s conservation policy was really in any sense effective. W H IT E adm itted th at the
effort was certainly insufficient, but th at m ore resources were needed for all branches of archaeology. Local
authorities were empowered to preserve locally significant m onum ents, but not m ore than about a dozen
m onum ents had been so preserved.
W orking Session 2.
DUGAS asked if the “ G reat B ritain” would be kept in a floating or dry dock. BLA K E replied in a dry dock
w ithout a roof.
N ISSER asked about costs and the size of the labour force. B LA K E replied that the total value of the w ork done
might ultim ately be in the region of £750,000, and the size of the work force varied with the natu re of the tasks
currently being undertaken. All of the w orkers were em ployed at the yard w here the vessel was located.
T R IN D E R enquired about historical investigation into the original “ G reat B ritain” project, about the identity
of suppliers, &c. BLA K E said th at m ore knowledge of some m atters, in particular the construction of plates and
straps was urgently needed.
TH O M A S asked if the engines would be reconstructed. BLA K E said that a facsimile in wood and plastic was in
prospect— the original engine fram es were in oak— th at there were good engine drawings surviving, and that the
replica might well be capable of being turned.
COAD asked about the wider application of the techniques being developed at Bristol for the repair of sheet iron
with plastics. B L A K E emphasised that the techniques w ere still experim ental, but would obviously have some
wider applications. COSSONS described the use of plastics on the w rought iron tub boat at Blists Hill open air
museum. W H IT E queried the structural strength of such repairs, particularly to lintels, &c.
LA N G E N B A C H asked for details of the restoration of the carvings. B LA K E gave a comprehensive reply of
which it proved impossible to m ake an adequate transcription.
W A IT E returned to the problems of repairing iron with plastics, pointing out th at this had led to problems in
architectural restoration in the US B LA K E agreed th at there could be problems in a hot summer.
D O W ER asked why timbers were not replaced, and B L A K E replied th at this was only done if wastage exceeded
50%. In reply to a further question from D O W ER , B L A K E said th at the shipyard in which the vessel was
situated had the sole and exclusive right to do the restoration work, and th at volunteers could not be used unjess
they were m em bers of the appropriate trades unions.
CORBY asked about hydraulic cleaning and the availability of drawings. BLA K E thought that about 1 sq. foot
a m inute could be cleaned by this m ethod, and thought that in the Scott Russell collection th^re Survived all of
the original drawings that were likely to have been made.
DU G A S asked for details of resins used, and referred to experim ents he had conducted himself.
W orking Session 3.
TH O M A S rem arked th at in South W ales the preservation of several head fram es of coal mines had been
inhibited by the objections of local authorities based on the supposed dangers to children. H e asked if any such
objections had been made to the preservation of the G erm ania shaft. K R O K ER replied that objections from
local authorities were usually on the grounds th at coal m ines were closed and should be forgotten. They were
often regarded as symbols of exploitation.
TH O M A S fu rth er enquired about the financing of the rem oval of the G erm ania headfram e. K R O K E R said that
the money cam e from the M inistry of E ducation and C ulture.
B U C H A N A N asked if the G erm an coal industry was nationalised. K R O K E R replied that it was a large private
corporation which survived with massive state subvention.
H ILLS asked w hat underground workings were preserved. K R O K E R described the Bochum m useum ’s 20m.
deep “ visitors’ m ines” which had 2 \ km. of galleries.
In reply to CO R B Y , K R O K E R emphasised th at the M useum was very interested in models of workings which
could not be preserved.
V O G EL asked if there was com petition with the D eutchsm useum in M unchen, whose mining exhibits w ere world
famous^ K R O K E R replied th at on the contrary relations were very close and cordial, and that the Bochum
museum had helped in the reorganisation of the mining display in M unchen.
NISSER asked if the museum recorded industrial m onum ents. K R O K E R said th at this was beginning in
collaboration with the Landesconservator, and th at the m useum had sent out questionaires to the various mining
companies.
D O W ER referred to K R O K E R ’S m ention of local authority opposition to preservation schemes, and quoted the
case of M aryloch
in Fife where a tow er had survived, but the whole of the rest of the m ining m achinery had
been demolished as a result of local authority opposition H e question ed B R O K E R about interpretative facilities on
isolated sites, to which K R O K E R answered th at there w ere trails, display panels, &c., on which museum
designers had worked.
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H IL L S asked about the dangers of subsidence around preserved head frames. N E U M A N N said that 18
M alenkov towers were preserved in the R uhr, and there was no danger of subsidence at any of them. COSSONS
referred to N ational Coal Board regulations about the erection of buildings near shafts. TH O M A S said that it
would always be the safest policy to leave a head fram e in situ, and that the Coal Board were right in insisting
that to bring a building back where a headfram e had been demolished was difficult and dangerous.
H IL L S referred to the difficulties of preservation of m onum ents in non-tourist areas. COSSONS emphasised that
there could be no more justification for large new m useum buildings on expensive city centre sites. So many
buildings them selves needed to be preserved.
W A IT E agreed with Cossons, quoting the example of P aris w here the magnificent Les Halles was being
demolished while a new A rts M useum was being erected. He emphasised that industrial buildings could be
regarded as valuable resources for museums in general.
COSSONS expressed the opinion that in the next decade architects would achieve their reputations through
restoration of old buildings rath er than the design of new ones.
B E D O IR E thought th at there would always be large num bers of large industrial buildings near town centres
which would m erit preservation but which could never become museums. H e pleaded for the retention of old
buildings in general.
COSSONS agreed and drew a parallel with the need to preserve skills, mentioning that in Japan “ people were
being preserved” , in that care was being taken to see th a t old people with special skills passed them to younger
people.
D O W ER thought things should be preserved as vehicles for ideas, not just
for their own sake. He referred to the enorm ous growth of interest in industrial conservation, and argued that
the expenditure of public money implied th at public use and access were essential. COSSONS agreed with the
latter sentim ent, b u t argued th at many m onum ents were simply not being properly preserved.
B LA K E referred to the pressures on the organisers of the “ G reat B ritain” project, for example, to put a restaurant
in the ship. H e thought that there was a need for a w orthw hile experience lasting 2—3 hours on m ajor sites.
COSSONS described some of the pressures on the Ironb ridge project and urged that the total image of an
institution should always be considered. A t the M otor M useum many of the cheaper
sales items
(candyfloss, &c.), were now being discarded. He thought that the economic and interpretative problems of
sm aller sites could be solved by their being linked to g eth er in netw ork museums.
W orking Session 4.
W H IT E expressed sympathy for the views on preservation expressed in the paper. He pointed out that the first
generation of open air museums, essentially folk m useum s, had begun to collect buildings of particular sorts
w hether or not they were threatened, and regretted that open a ir museums of industrial archaeology m ight
follow sim ilar policies.
D O W ER stressed the need to be honest with visitors w hen m onum ents were moved to open air museums, or
when replicas were created.
SM IT H thought it legitim ate to remove parts of m onum ents which were threatened to enable the completion of
restoration schemes elsewhere, quoting waterwheels as an example.
B U T T E R F IE L D argued that research into changing recreation patterns favoured large numbers of small on-site
preservation schemes rather than large centralised museum s.
H A G U E appealed for the survival of at least some ivy elad ruins.
CO AD referred to suggestions for a national trust for industrial archaeology, and questioned whether the
existence of the N ational T rust did not m ean that such a specialised body was unnecessary. LINSLEY felt that
the known antipathy of the N ational T rust towards industrial conservation could not be altered, and COSSONS
attem pted to define the different objectives which a specialised industrial’ archaeological trust might have.
W H IT E argued th at sites of all sorts could be threatened by new roads, pylon lines, &c., and that there was an
overwhelm ing need for thorough legal protection which a new trust might not be able to. give. F urtherm ore,
there was a danger that such a trust m ight grow, and find itself relying in tim e essentially upon governm ent
funds.
W orking session 7.
R IC H M O N D asked how the essential working context of a wooden mill would be portrayed in the B radford
industrial museum. F E A T H E R replied that the floor w hich he had shown was not essentially different from a
real mill, although the m achinery was naturally m ore varied. N ISSER felt th a t the museum offered an
opportunity, which should be taken, to give some idea of hojv it felt to work in a woollen mill. COSSONS
enquired w hether the B radford M useum would be willing to keep a whole floor of identical machines, and
TH O M A S stressed how desirable it was to keep a whole mill or a whole mine.
H A Y expressed concern about the way in which some m useum s tended to com b the country for exhibits, and
urged th at th e preservation of m achines and their acquisition by museums should be co-ordinated.
C O R N E Y asked about problems of vandalism at isolated mills which had been preserved, to which M A JO R
replied that an unclim bable fence was norm ally an effective deterrent-to vandals.
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SILLEN arid W A N K L Y N praised the attention to the social aspects of milling in M ajor’s paper, and M A JO R
recounted traditions of the parties held in W ales when peasants took corn to kilns.
RO BIN SO N criticised the brick wall on the preserved Cornish engine. F E A T H E R praised W atkins’s com m ents
on factory chimneys, and said that in Y orkshire several had been cleaned during O peration Eyesore.
COSSONS asked if there were any statistics relating to preserved engines, adding th at his own guess would be
that there were about 300 preserved. W A TK IN S regretted th at he had no such figures available.
COSSONS fu rth er regretted the lack of inform ation on such m atters as transm ission systems, suggestion th at
perhaps too much emphasis was placed on the preservation of engines, and not enough on the recording of what
they did. V O G E L agreed.
W A TK IN S in reply considered the problems of what can be done with large mill engines.
THOM AS asked about the relative m erits of using steam or compressed air for the operation, of preserved engines.
W ATKINS thought either preferable to turning by an electric m otor.
Final discussion.
COSSONS, introducing the discussion rem arked to m urm urs of approval that there seemed general agreem ent
that a second conference was desirable, probably in 1975. He suggested that details be left to a subcom m ittee,
but that the session should be used to air topics which m ight be discussed a t the 1975 conference. H e w ent on to
raise the first m ajor topic which he defined as the M orality of Preservation, asking how justified were
archaeologists o r museum curators in doing anything to an industrial site. CORNEY rem arked that he thought
the prim ary object of preservation should be the protection of historical m aterial and that all other objectives
should be subservient. W A N K L Y N thought that the integrity of a site was threatened even when objects on it
were preserved in situ, and quoted the case of the old furnace at Coalbrookdale, w here restoration in 1959 may
have destroyed evidence of a 17th century steel furnace. W A IT E and NICKS both drew attention to the
threat posed by open air museums as “ zoos” which could stim ulate both unnecessary removals of buildings and
actual dem olitions where structures were offered to m useum s and refused. LIN SLEY quoted the destruction of
the coal handling site at Sunderland docks as an example of the latter, the equipm ent having been offered to the
N orth of England Open A ir M useum who had been unable to accept it. Dem olition had followed even though
feasible schemes for in situ preservation had been put forw ard. B U C H A N A N drew a parallel with classical
archaeology, suggesting th at a concentration on in situ preservation similar to the concentration on Rescue
archaeology m ight be desirable. W H IT E argued that while he sympathised with the purist argum ents concerning
the integrity of sites, there were academ ic considerations which m ade some sites m ore im portant than others, and
there was always a need for adequate interpretation. COSSONS thought that in B ritain at least the proportion of
stratified industrial sites was relatively low. H IL L S thought that during in situ preservation w ork m any
im portant small items m ight be destroyed, and he quoted the fitters’ tools to be found in engine houses. I t was
finally agreed th a t a code of practice for industrial preservation should be ^discussed a t SICCIM.
COSSONS suggested that the interpretation of industrial m onum ents was a subject which followed logically from
the m orality of their preservation. D O W ER thought th a t there was an urgent need for preservers to bear
interpretative considerations in m ind from the very beginning of any scheme they hoped to implement. They
should estim ate the size of their m arke , decide at whom they were aiming, m onitor the whole process of visitor
handling, publicity an d pricing. They should consider th e advantages of dispersed sites, and the possibilities of
netw ork museums. T R IN D E R stressed the need for m useum s to be honest with their publics, and to define their
objectives clearly. W hile he was fully in agreem ent ^/ith attem pts to show something of the social history behind
industrial m onum ents, he was wary of some of the claims made during th e conference that museum s were
portraying the com plete life of a region over several centuries. D O W ER agreed, urging th at replicas should be
distinguished from original m onum ents. B U C H A N A N raised the question of the pressures of use on the state of
m onum ents and COSSONS thought that there would always be a need to define in advance the extent to which a
site could be allowed to w ear out. D O W ER and COSSONS agreed that the injection of private finance into a
project tended to stim ulate a high level of public use. D U G A S urged th at attention needed to be given to safety
considerations, both of buildings and visitors. It was agreed th at th e interpretation of industrial m onum ents
should be a topic for discussion a t SICCIM.
COSSONS then raised the subject of the adaptive re-use of industrial m onum ents. D O W ER hoped th at European
A rchitectural H eritage Y ear might enlarge the appreciation of industrial monum ents. W A IT E described the
extent of adaptive re-use in the US, noting some of the examples of unsym pathetic treatm ent shown in
V O G E L ’S paper, and urged the need for the training of architects specifically in the conservation of industrial
monum ents. H IL L S wondered about the validity of converting old buildings to museums, and thought that in
the case of Liverpool R oad station, M anchester, the archaeological value of th e site would be destroyed if the
local museum moved in. T R IN D E R thought that purist argum ents for preservation w ithout any alteration had
sometimes been taken too far. In the case of w orkers’ cottages, no one would suggest th at earth closets should
be retained if they were to continue in occupation. H e considered that the m ain requirem ents in the re-use of
most industrial m onum ents were the retention of the relationships between different buildings o r groups of
buildings, and the sym pathetic treatm ent of exteriors. TH O M A S thought that all re-use schemes involving
museums were bound to be compromises, and saw nothing regrettable if, in the case of a mill, one floor were
used for authentic m useum display purposes, and the rest of the building let for other uses. W H IT E agreed with
T R IN D E R , and drew attention to some of th e problems which arose'from adaptive re-use, quoting the casfe of a

castle used as a Youth Hostel which could only be made to conform to the requirem ents of fire officers by
treatm en t which was highly unsym pathetic. D O W ER urged the need to change the rules of the game, and to
treat industrial conservation as part of a much wider range of problems, as part of the need to slow the pace of
obsolescence and the process of change. The conservation of industrial m onum ents should be argued as p art of
a general conservation program m e, not as a piece of special pleading by industrial archaeologists. B U C H A N A N
agreed, suggesting that there was an increasing respect for the past, and a growing awareness that it was w orth
asking w hat purposes old buildings could perform.
COSSONS then raised the topic of
inform ation betw een people in different countries interested in industrial
conservation. G U N T E R agreed the need for photographic exchanges. T R IN D E R distinguished between
exchanges of inform ation for purely educational purposes, and exchanges which might influence preservation
policies. He thought that in the case of some very large scale processes now becoming obsolete, particularly in
chem icals and iron and steel m anufacture, there might be a case for preserving only one example in Europe, rather
than one in each country. H E R T N E R suggested that th ere was a need for the international classification of
preservation priorities. D U G A S described how films, as well as microfilms of plans and documents, could be
obtained from the national archive of Canadian films. N ISSER thought there was a need for the international
classification m onum ents, that each nation should state which of its preserved m onum ents it regarded as of
international im portance. COSSONS suggested that the Ironbridge Gorge M useum might publish a twice-yearly
bulletin of inform ation for international distribution. D O W E R asked if there was no established means of
exchange which could achieve the same purpose. C A N T W E L L thought there was a need to educate legislators
in the im portance of industrial conservation. G U N T E R argued for appealing to politicians on the grounds that
conservation could create a w orthy image for a city. N ISSE R thought that there had been too m uch
concentration on preservation, there should be more attention paid to interpreting the original purposes of
buildings.
C O R N E Y argued the need fo r papers on conservation techniques at SICCIM , with which COSSONS expressed
som e agreement. V O G EL and B U C H A N A N thought that this should be no more than an adjunct to the
m ain conference proceedings. R IC H M O N D stressed th a t ends and not means were the topics to be discussed at
a conference. H e thought there was too much concentration on hardware, and th at industrial archaeology
should be concerned with people and not things.
A short discussion on arrangem ents for SICCIM followed, during which it was agreed that on grounds of
econom y an educational centre rather than a hotel should be the venue, and that the conference should be held
a t abo u t the same tim e of year, avoiding the high tourist season.
D U G A S expressed thanks to the organisers of FICCIM and VON W E IH E R expressed similar sentim ents, hoping
th at SICCIM would take place in W EST G ER M A N Y .
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