






































































































































































































terms of performance and efficiency. Since a characteristic of exponential growth 

is that the growth keeps growing, every epoch has been able to proclaim with the 

same self-assurance (and the same veracity): "We live in the Century of 

Technology! An age when technological progress is faster than ever."

This is an idea that is given visible expression, and indeed reinforced, by many 

museums of technology. There are few museums of technology today which do 

not have a permanent exhibition on the theme of telecommunications. 

Normally these exhibitions, too, endorse the general conviction that our own 

time is unique, and the artifacts in their glass cases help to confirm the visitor in 

this opinion. The nostalgia of old telephones and the quaint charm of printing 

telegraphs of polished brass serve the purpose of exemplifying obsolete 

technology, and, by implication, define what is outside the glass cases as 

modernity. But of course these objects themselves were once the acme of 

modernity, and in their day they presented a stark contrast with old-time mail 

coaches and optical telegraph systems. And surely we all realize, somewhere deep 

in our hearts, that the old telephones and the ancient telegraphs will one day 

have to make way in the glass case for the computerized telecommunications 

systems of today, i.e. that what is seen today as the cutting edge of technology will 

one day appear just as antiquated to the museum visitors of the future, who will 

relate these objects to their technological world outside the glass case.

Accounts of quantitative development thus serve only to confirm us in the 

comfortable certainty that we live in a time of unique technological progress, a 

time of technological change of a kind never seen before. "We", in this case, 

means all of us living our earthly lives on the same little segment of the abscissa 

of time - whether that happens to be the 1790s, the 1890s, or the 1990s. My
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intention is not, therefore, to depict the history of communications technology in 

quantitative terms from the relatively arbitrary vantage point of the 1990s.

Having thus stressed the relativistic character of technological development, we 

will proceed to search for qualitative changes in the history of communications. 

In particular, we will ask how the introduction of telecommunication has 

changed the reciprocal relationship between communication and society during 

the last hundred years.

The Dichotomies of Communication Technology

There is a fundamental dichotomy of communication technology, well-known to 

its practitioners, but rarely stressed in historical studies. Communication is often 

regarded as an entity, a collective denominator of what are in fact two distinctly 

different activities. An analysis of the historical role of communications must 

begin by distinguishing between point-to-point communication and mass 

communication as two fundamentally different social activities, i.e.:

(1) Point-to-point communication
Communication between two social units, e.g. by letter or telephone;

(2) Mass communication
Communication from one social unit to a large number of social 
units, e.g. by printing press or radio.

This division, however self-evident, becomes useful if we specify the different 

characteristics of the message and its diffusion. The message transmitted in an act 

of point-to-point communication is unique, intended for a particular recipient 

whom the sender wishes it to reach. This often implies that the sender does not 

want the message to reach others, i.e. it is secret. Mass communication, on the 

other hand, is a matter of sending an identical message to as many recipients as
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possible within the target group. The requirements here are a uniform message 

and maximum possible diffusion, i.e. it is public. These dichotomies (Fig. 1) will 

provide the framework for our discussion. In this perspective, the history of 

communication may be seen as a story of the various attempts to devise 

technological means of achieving these differing social objectives. To assist us in 

focussing on the role of telecommunication, we will also make a simple 

chronological division into two periods: before and after the mid-nineteenth 

century, i.e. we will compare the technological solutions before and after the 

introduction of telecommunication.

Mass communication

Uniform

Public

Fig. 2 The dichotomies of communications

Point-to-point communication 

Message Unique

Diffusion Secret

Point-to-point communication

The title of this paper comes from a poem by the Swedish-American poet Carl 

Sandburg. "Under a Telephone Pole" was one of his collection of Chicago Poems, 

published in 1916. By that time, several decades had passed since the telephone 

had replaced the telegraph as the most important communication technology in 

the American cities. The local telephone networks of the various cities had been 

linked in a network of interurban telephone lines - stretching the length and 

width of the American continent. The theme of Sandburg's poem is 

telecommunications, seen from an important, yet often neglected, angle:
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"I am a copper wire slung in the air,
Slim against the sun I make not even a clear line shadow.
Night and day I keep singing - humming and thrumming:
It is love and war and money; it is the fighting and the tears, the work 
and want,
Death and laughter of men and women passing through me, carrier of 
your speech,
In the rain and the wet dripping, in the dawn and the shine drying,
A copper wire."2

Sandburg's poem makes us focus on the qualitative aspects of "information" - a 

concept generally used in general and non-descriptive terms as if it were some 

kind of bulk cargo. The neglect of what might be called the emotional dimension 

of megabytes, the qualitative content of "information", may lead us to forget that 

the point-to-point messages are in effect ones of "love and war and money", i.e. 

messages which are in some sense secret. They are meant to reach a specific 

recipient - and this recipient alone. The technological solution to this social need 

before the age of telecommunication was the addressed and sealed envelope. This 

is also a highly symbolic technology, since the addressed and sealed envelope can 

be used as a metaphor for all technological solutions to the problems of 

providing point-to-point communication, e.g. messages sent by electronic mail 

today. The entire history of point-to-point communication technology actually 

boils down to nothing more than the story of the efforts to provide the envelope 

with an address to reach the right recipient and to seal it to prevent others from 

learning the contents, e.g. the scrambled messages on the hotline between 

Moscow and Washington. For discussion of love, war and money we all want the 

greatest possible secrecy.

2 Carl Sandburg, The Complete Poems of Carl Sandburg (New York, 1970), 
pp. 70-71.
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In Alexandre Dumas' novel The Count of Monte Cristo, published in 1845, (the 

very year in which the first French electric telegraph was installed), the question 

of the secrecy of point-to-point communication plays a major role in the plot. 

The hero, Edmond Dantés, is able to ruin one of his enemies by bribing a postal 

official on an optical telegraph line to Paris. By sending false information about 

the stock market, Dantés leads his enemy to speculate until he is ruined and 

driven to suicide. The problem of secrecy remained with the introduction of the 

electric telegraph. During the late nineteenth century, many comprehensive 

systems of trade codes, consisting of combinations of letters to denote standard 

phrases in commercial correspondence, were published, e.g. Ager's Standard 

Telegram Code of 100,000 words. One reason for doing this was the wish to 

reduce the number of signs used in telegraph communications and thereby to 

lower the cost, but many companies also used their own secret code books. One 

way of writing the history of point-to-point communication would be to write it, 

as it were, as the reverse image of the conventional history, i.e. as the history of 

code-breaking.3 The efforts to protect the messages (whether seals, trade codes, 

military ciphers or measures to combat the problem of telephone bugging or the 

unauthorized hacking into the electronic mail), like the attempts to gain illicit 

access to these messages, are, I would like to argue, an integral part of the history 

of communications. A case in point is the work of Claude E. Shannon. In 1948 he 

published his classic paper, "A Mathematical Theory of Communication", wrhich 

laid the foundation of modern information science. · Less known, but equally 

important in the field of cryptanalysis, is his other paper, "Communication 

Theory of Secrecy Systems", published the following year in the same journal,

3 There is a large literature on the history of codebreaking, for a general 
overview, see: David Kahn, The Codebreakers: The Story of Secret Writing 
(London, 1966).
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Bell System Technical Journal. Shannon has described his work at Bell Labs 

during the war, which eventually led to the publication of his two papers when 

the war was over:

"I'd worked on communication systems and I was appointed to some of 
the committees studying cryptanalytic techniques. The work on both the 
mathematical theory of communications and the cryptology went 
forward concurrently from about 1941. I worked on both of them together 
and I had some of the ideas while working on the other. I wouldn't say 
one came before the other - they were so close together you couldn't 
separate them."4

The history of point-to-point communication in general, I would suggest, is 

similarly related to the development of cryptanalysis. Figuratively speaking, the 

sealed envelope had no sooner been devised than methods of removing and 

invisibly replacing the seal had also been developed, methods which enabled the 

envelope to be steamed open and the letter to be read. Consider the fact that the 

U.S. code-breaking National Security Agency is reportedly larger than the CIA. 

Many major political crises, as in the case of the Watergate tapes, have occurred 

when what was supposed to be a secret point-to-point communication has been 

revealed, when the seal of the addressed envelope has been broken. The 

Zimmermann telegram, the breaking of the Enigma code and the capture of USN 

Pueblo are all important political events in twentieth-century history. The seal of 

the envelope may also be broken quite deliberately by the sender, as in the case of 

the students' revolt in China in May 1989, when the students were able to 

maintain contacts outside China by sending messages to random numbers on all 

the fax machines to which they could gain access - i.e. they used large-scale point- 

to-point communication to achieve mass communication.

4 Kahn 1966, p. 744.
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Another way of describing the history of point-to-point communication would be 

to treat the subject as military history. This would underline the point that 

military development in general has always constituted the cutting edge of 

technology. Point-to-point communication could perhaps be seen simply as the 

civilian application of technology already developed and used by the military. 

The Chinese telephone network, for example, dates back to the beginning of the 

century. The Western troops marching to Beijing during the Boxer Rebellion in 

1900 strung telephone wire behind them and that wire was left in place after the 

suppression of the rebellion, providing civilian use for the new technology in 

China.5

The question of secrecy and the importance of military development are thus 

two major aspects of the history of point-to-point communication that I would 

like to emphasize. The bandwidth of the telephone turned out to be wide enough 

to transmit not only the information content of human speech, the megabytes of 

vowels and consonants, but also the emotions expressed by the shifting 

frequencies of the human voice. Who has not argued violently on the telephone 

with members of his or her family? Or whispered into the mouthpiece words of 

endearment to a loved one? This has had one significant and unexpected 

consequence. Even if the metaphor of the addressed and sealed envelope may 

still be applied to modern telecommunications, the social impact of the 

telephone has resulted in one major qualitative change. Before the advent of the 

telephone, social networks - such as those that exist within a family of several 

generations - were generally limited to the distances of everyday mobility, since 

they were maintained by personal face-to-face contact. The telephone permitted

5 Ithiel de Sola Pool, Forecasting the Telephone: A Retrospective 
Technology Assessment (Norwood, 1983), p. 90.
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the development of new social networks that were not limited by physical 

distance. It has created a new, invisible infrastructure of society, new social 

networks that are unknown and invisible subsets of the electronic networks. 

How did you last speak to your parents, children, or best friend - was it face to 

face or on the phone?

We cannot yet assess the consequences of this important but invisible structural 

change in society. However historians, used to written source material as they 

are, will soon discover to their dismay that it is no longer possible to trace the 

arguments and deliberations behind decisions. Social interaction is today to a 

large extent maintained by telecommunications, and especially, I would like to 

suggest, such interaction as is rich in human drama - conversations of love and 

War and money. This leaves no archival material for future historians, only a 

ripple in the electromagnetic field of the earth. We will have to learn that society 

is no longer what we see around us, but what we hear in our earphones or what 

we see on the screens of our networks. The modern image of total human 

isolation is the well-known close-up in the movies of the cutting of the 

telephone wires to a house.

Mass Communication

Mass communication - communication from one social unit to a large number 

of social units, often individuals - involves giving a uniform message the 

maximum possible diffusion among the group which one is seeking to reach. 

What, before the age of telecommunications, were the technological means of 

making the message uniform and making it public?

The problem was particularly acute in the new nation states that emerged in the 

Europe of the fifteenth and sixteenth century. The central government always
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had a vital need to be able to communicate. In order to keep the nation together 

as a political, economic, military and religious unit, it was essential to be able to 

reach as many of the population as possible, as quickly as possible, with identical 

messages - preferably without offering any opportunity for argument. These 

messages might be new laws, taxes, religious and political doctrines, military call­

ups, etc. The development of mass communications is to a considerable extent 

the history of the struggle for closer control of growing areas of human activity 

and thought. The cause of this struggle is reflected in purely technical factor such 

as increasingly extensive communications systems, more rapid dissemination 

and, above all, greater centralization.

For a long time the Church served the interests of the state in this respect, as 

pastors read out proclamations from the pulpit. This was particularly important 

in the days when literacy was limited and when the clergy provided the link in 

communication between the literate bureaucracy and the general population. 

One particularly efficient instrument of the system was the law prescribing 

compulsory church attendance: an ordinance which guaranteed that the central 

authorities could reach virtually the whole population once a week.

Another technology for mass dissemination of uniform messages was the 

printing press, which emerged at about the same time as the nation states. Its 

appearance was, quite simply, a consequence of the diffusion of the art of paper­

making to Europe from China. To copy a Bible on parchment had required the 

skins of some fifty sheep. This cost was now almost eliminated, and the cause of 

bottlenecks in the production line now became the cost and inefficiency of 

manual copying. After the invention of the printing press in response to this 

situation, the new technology of mass communication spread rapidly over 

Europe. During the late fifteenth century the number of printing offices grew
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swiftly in the major European cities. The printing press was not as efficient as the 

pulpit when it came to reaching the lower and broader strata of society, because of 

the low rate of literacy. But for the diffusion of large amounts of uniform 

information - i.e. a book - to a large number of literate people, the printing press 

was far superior to the spoken word.

There was, however, one aspect of the printing press which was crucial. Printing 

is a technology which is difficult to control. The press could be used to print 

political lampoons and even sedition just as easily as laws and ordinances, 

unorthodox tracts and even blasphemies as easily as Bibles and sermons. The 

printing press was in this sense a democratic invention and its history is to a 

large extent the story of attempts by the State and the Church to impose central 
control. In very much the same way as the history of point-to-point 

communication can be told negatively in terms of cryptanalysis, so can the 

history of mass communication be told in terms of attempts to stop others from 

putting uniform messages across to large numbers of people. The history of 

political and religious censorship, a major factor in intellectual culture since the 

emergence of the printing press, is thus also a part of the history of 

communication technology. Not only nationally but also internationally, for 

example the battle between Soviet jammers and "Voice of America".

In her study The Printing Press as an Agent of Change, published in 1979, the 

American historian Elizabeth Eisenstein shows how the invention and diffusion 

of the printing press shaped the Reformation in early sixteenth-century Europe.6

6 Elizabeth L. Eisenstein, The Printing Press as an Agent of Change: 
Communications and Cultural Transformations in Early-Modern Europe, 2 
Vols. (Cambridge, 1979). Cf. idem, The Printing Revolution in Early Modern 
Europe (Cambridge, 1983).
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Luther and other reformers used the new technology quite deliberately to spread 

their messages further afield, beyond the area they could cover by travelling 

around and preaching themselves. A page of print travelled more easily and in 

greater secrecy than a man. Between 1517 and 1520, Luther's pamphlets sold well 

over 300,000 copies, which is truly remarkable considering the total population in 

the German-speaking parts of Europe and the literacy at the time. The spread of 

religious pamphlets outside the control of the established church created a forum 

for discourse that was not bound by the walls of churches. Not that the printing 

press was the cause of the religious upheaval that divided the Church in the 

West, but it influenced the impact and spread of the process. Luther himself 

described printing as "God's highest and extremest act of grace".7

All that is really needed for mass communication is a combination of the two 

elements used by the church:

(1) Compulsory attendance, i.e. a method of guaranteeing the attention 

of the population;

(2) The pastor in the pulpit.

Compulsory church attendance made it possible to bring the target group, in 

other words the adult population, into the confined space of the church building, 

and to count on their silent attention for a couple of hours every Sunday. The 

State and the Church could then say what they wanted to the population from 

the pulpit. But how is it possible, figuratively speaking, to get the population into 

church and to ensure their attention in the age of electronics? Dictators such as 

Mussolini and Hitler used the new technology of radio in the 1930s just as 

deliberately as Luther had used the printing press. There was a connection

7 Eisenstein 1979, Vol. 1, p. 304.
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between the spread of fascism and the introduction of the radio in the 1930s 

analogous to the connection between the Reformation and the invention of the 

printing press. This development was foreseen by Lewis Mumford in 1932 in his 

classic Technics and Civilization:

"Perhaps the greatest social effect of radio-communication, so far, has 
been a political one: the restoration of direct contact between the leader 
and the group. Plato defined the limits of the size of a city as the number 
of people who could hear the voice of a single orator: today those limits 
do not define a city but a civilization [—] there are now the elements of 
almost as close a political unity as that which once was possible in the 
tiniest cities of Africa. The possibilities for good and evil here are 
immense."8

And in our mind's eye we can all see Hitler in front of a huge microphone, and 

we can almost hear his voice. Hitler and the radio form such a powerful image in 

twentieth-century history that we tend to forget that a microphone alone is not 

enough if you want to reach a large audience, no matter how powerful the radio 

transmitter. It is equally vital for people to have means of receiving your 

message. The microphone and the radio transmitter may be the equivalent of the 

pastor in the pulpit, but they are not sufficient. It is also essential to bring the 

people within earshot in an enclosed space below the pulpit. The obvious, 

strength of broadcasting is that it is not subject to the same spatial constraints as 

older methods of mass communication, but for a central authority - indeed for 

anyone who wishes to get his message over - this is also a problem.

Hitler solved the problem with the state-subsidized development of the 

Volksempfänger, a simple but reliable swastika-decorated wireless set that was 

mass-produced in the 1930s in such numbers that the price was within the means

8 Lewis Mumford, Technics and Civilization (New York, 1962), p. 241.
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of the working class as well, long before the Volkswagen. But it was also 
necessary to get the population to listen on the right wavelength at the right 

times. Established wavelengths, regular broadcasting times and a range of 

programmes dominated by musical entertainment during the evenings and at 

weekends ensured that the population became used to listening to the radio in 

their non-working hours. The radio, as Torsten Hägerstrand has pointed out, 

binds the listener to a timetable designed by others.9

In this way, the citizens of the Western nations were tricked in the 1930s into 

entering what I would like to call the "electronic church". In a sense we have, of 

course, remained there ever since. The only difference is that today the means of 

arresting our attention are so much more subtle and carefully planned. The 

"electronic church" is similar to the church, not in terms of the contents of its 

message, but as a technology that ensures mass communication to the desired 

target group under controlled conditions. Television uses different kinds of 

programme to encourage the various desired groups to enter the "electronic 

church" before preaching its commercials, all carefully monitored through the 

viewing figures.

Broadcasting may appear a far more efficient form of mass communication than 

the outpourings of the priest in the pulpit: it is not restricted by time and space 

because the transmission time is not limited to Sunday's service and the 

broadcasts cover the whole country. But is broadcasting more effective in solving 

the fundamental problems of a uniform message and public diffusion? 

Uniformity, yes, but there is no way in which a modern central authority can

9 Torsten Hägerstrand, "Decentralization and Radio Broadcasting: on the 
’Possibility Space’ of a Communication Technology", European Journal of 
Communication 1 (1986), p. 20.
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guarantee that it really does have the undivided attention of the whole 

population at least once a week. And with the combination of satellite television 

and individual parabolic antennas, broadcasting will no longer be a centralized 

and easily controlled technology. The metaphor of the "electronic church" will 

lose its meaning when our living rooms contain dozens and dozens of 

superimposed "electronic churches". No one will be able to control our choice of 

channel, and broadcasting may change into a democratic technology not unlike 

the printing press of the sixteenth century. Radio and TV stations may perhaps 

have lost the fundamental importance they have had in warfare and coups d'état 

since the Second World War. Even the voice of Hitler will drown in the "signal- 

noise ratio" of future propaganda, but will the voice of Luther still be heard?

The Theological Importance of Modern Electronics

When block printing, the simple predecessor of book printing, reached Europe, it 

immediately found two uses: for playing cards and for images of the saints.10 We 

can see the same early use for both profane and sacred purposes in the infancy of 

radio in the 1920s. Not only did radio transmitters broadcast dance music from 

the roaring twenties, they also enabled many older people - either physically too 

enfeebled or residing too far away to go to church - to listen to the Sunday 

morning service in the headphones of the crystal set. Radio and its successor, 

television, have retained this religious significance throughout the twentieth 

century. Services, sermons, devotional programmes and sacred music have 

obtained a far wider distribution throughout the community than in the period 

of nearly two thousand years for which they were physically restricted to the 

church. In our century telecommunication has expanded, or rather exploded, the

10 T. F. Carter & C. L. Goodrich, The Invention of Printing in China and Its 
Spread Westward (New York, 1955), p. 191. Cf. Eisenstein 1979, Vol. 1, p. 376.
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church. The church building retains its ceremonial importance, but the spatial 

limitations of religious preaching have been removed.

In states with powerful central control, the State quickly acquired a monopoly of 

the new technology. The Swedish Broadcasting Corporation, for example, has 

been a state-owned monopoly since 1924 and has always had close links with the 

Lutheran State Church of Sweden. The religious portion of the total broadcasting 

output is today only a small fraction. In the 1930s the percentage was a good deal 

higher, but the decrease in percentage can to a considerable extent be ascribed to 

the longer hours of broadcasting and to the introduction of two music channels. 

Although there has undoubtedly been some reduction in the offering of religious 

programmes, which reflect the general secularization of the West, this should 

not lead us to neglect the theological importance of modern electronics. On the 

contrary, it may be asked whether the technological development of the 

twentieth century has not strengthened both the propagation of religion and its 

content? I would like to suggest that the development of telecommunications 

has indeed strengthened rather than weakened the content of Christianity and its 

persuasive ability. That human speech can be transmitted by electromagnetic 

radiation has given greater plausibility to the Christian message of an 

omnipotent deity who can reach us all. Prayer, rising from the individual 

human heart to an infinitely sublime God who hears everything must have 

seemed a rather abstract concept to people before the age of radio. We, however, 

need only open our heart to the message, only to "tune in on His wavelength". 

His is, of course, the ultimate communications system: world wide and 

immediate point-to-point communication with total secrecy; a switching 

technology yet to be achieved by human engineering.
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Recension

Gisela Buchheim & Rolf Sonnemann (red), Geschichte der Technik­
wissenschaften. Birkhäuser Verlag, Basel 1990.520 pages.

Why is it that outstanding scientists such as Johan A. Brinell, Carlo 
Alberto Castigliano, Richard Mollier, Wilhelm Nußelt, Harry Nyquist, 
Aurel Stodola or Karl Terzaghi are almost never mentioned in history of 
science books? They all made important contributions to different fields of 
science. In addition, their names are household words, all over the 
world, among engineers using Brinell hardness tests, Castigliano methods, 
Mollier diagrams or Nußelt numbers, or studying Nyquist’s works on 
control theory, Stodola’s on the theory of gas turbines or Terzaghi’s on 
the stability of soils.

Conventional answer: These people were engineering scientists, and so 
belong to the history of technology. Counter question: why, then, are 
they almost never mentioned in history of technology books? Answer: 
they were rather more scientists than engineers___

This existence of a non man’s land between the two disciplines - history of 
science and history of technology - was noted by Rolf Sonnemann at the 
Technical University in Dresden. As editor of the comprehensive work 
Geschichte der Technik (Edition Leipzig 1978, 502 pages) he had placed 
main emphasis on the technological development of tools for production 
and its interaction with the development of society. The companion 
volume Geschichte der Naturwissenschaften, edited by Hans Wußing 
(Edition Leipzig 1983, 564 pages), likewise presented its topic in a mainly 
social political perspective. To fill the gap between these two areas of 
history, Sonnemann in 1980 started a research project at TU Dresden 
aiming at mapping the rise and development of engineering sciences.

Ten years later he and his research group had completed the present 
Geschichte der Technikwissenschaften, a comprehensive, unified account 
which ties together the two other fields. Like the two Edition Leipzig 
volumes it addresses a general readership. It is well illustrated (386 black
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and white and 103 colour pictures), and well indexed. It also presents a 
rich selection of relevant literature, including many east European works, 
until now little known in other parts of the world. West European and 
American literature is not that well represented.

Claude Louis Marie Navier (1785-1836) is another pioneer in engineering 
science, whose name is conspicuously absent from the pages of most of 
history of science books. In 1821 he stated the fundamental equations of 
the theory of elasticity, the scientific basis for the calculation of the 
carrying capacity of structures. His textbook Résumé des Leçons données 
à l’école des ponts et chaussées sur l’application de la Mécanique à 
l’établissement des constructions et des machines (first edition 1826), 
became a classic and was reprinted several times. This and other works by 
Navier placed much subsequent construction work a scientific basis. A 
process of "scientification" started, which eventually led to a separation 
between the professions of designer and master builder. The importance 
of Navier, both engineer and scientist, one of the great engineering 
scientists of all time, is made fully clear in the book. He is an archetype of 
an engineering scientist.

The advent of railways placed new demands on bridge engineers. Bridges 
now had to carry much heavier loads than before, and here Navier’s theory 
for the stiffness and strength of slender beams found immediate use. The 
tubular Britannia railway bridge across the Menai straits in Wales, built in 
1850, is an early example of successful application of Navier’s theory.

It was, however, found to be inadequate already in the construction in 
1844 of a wooden bridge carrying the St. Petersburg - Moscow railway 
across the river Werebia. The young railway engineer DJ. Jourawski 
(1821-1891), a graduate of the Institute of Ways and Communications in 
St. Petersburg, then further developed the beam theory to make it 
applicable also to less slender beams. Jourawski’s achievement, important 
even efter 150 years, and still taught in engineering schools all over the 
world, is however not mentioned here. The Jourawski theory may be seen 
as a characteristic example of a scientific development coming out of a 
specific technical problem, one which had to be solved then and there.
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More is, on the other hand, said about Franz Dischinger (1887-1953), 
pioneer in the use of prestressed concrete. In 1938 a large highway bridge 
was built over the Teufelstal near Jena in Germany. With its 138 meter 
span it was then the world’s largest bridge of its kind. Dischinger made a 
series of careful measurements to study the behaviour of the concrete, 
both during the erection of this bridge and after it had been taken into 
use. Measurement cells, moulded into the concrete, recorded a slowly 
developing deformation, known as creep. The Teufelstal bridge, in fact, 
served as a full scale laboratory in a basic research project to study the 
time behaviour of concrete under load.

The design and construction of artefacts, such as iron, steel, or concrete 
bridges, is but one ultimate object of engineering science. Another is to 
develop industrial processes, such as used for mass production of 
automobiles or computers. Yet another is to analyse the properties of 
technological systems, such as an electric power grid or a city traffic 
system. All these aspects of engineering science are given due attention in 
this survey, which extends from the middle ages until our time.

The Introduction poses the question: "Under what specific historical 
conditions did the engineering sciences arise, what made them possible 
and, finally, necessary?" The answer is stated very bluntly: "It was the new 
dynamics of the capitalist system of production, which created new room 
for the productive forces. The bourgeoisie cannot exist without continuous 
revolutionizing." The authors’ perspective is entirely European: "Coming 
from Europe, the industrial revolution and the engineering sciences 
changed the world". These somewhat uncompromising statements, should 
hopefully not scare the reader away from the book. It is a competent and 
comprehensive account of the development in this borderland between 
science and engineering. It does not refrain from describing various 
complicated engineering relations, and it succeeds remarkably well in 
these efforts. The book, the first of its kind, is to be welcomed by scholars 
in both the adjacent fields of history. It shows, very clearly, that bridges, 
steam engines, and airplanes were not just built. They also created new 
branches of science.

Jan Huit
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ICOHTEC

Excerpts from Nouvelles ICOHTEC Newsletter, No. 11, May 1992

Vienna 1991

The 19th International Symposium of ICOHTEC was held in Vienna on 
lst-6th September 1991. Resident members were accomodated in a 
student hostel, Hotel Hans Dobling, which provided good communal 
facilities and was conveniently placed for the Alte Wirtschafts-Universität, 
where the main business of the meeting was conducted. The symposium 
was organized by Hellmut Janetschek, of the Technisches Museum Wien, 
with a strong Scientific Committee and a team of supporters. Over a 
hundred members of ICOHTEC attended, and they were very grateful to 
this team for their excellent arrangements. The main theme was "The 
Development of Technology in Traffic and Transport Systems", but as on 
other ICOHTEC occasions there was plenty of opportunity to introduce 
different subjects. Following a trend begun in Paris the previous year, 
there was some doubling up of sessions in order to give everybody who 
wished to do so the opportunity to present a paper. Over sixty papers were 
read, in ten separate scientific sessions. The Symposium was fortunate to 
receive strong backing from the City, the Technical Museum, the Öster­
reichisches Industriellen-Vereinigung, and other bodies, so that with this 
help the organizers were able to arrange some first class receptions and 
social events, including a trip to Sopron in Hungary to visit the Technical 
Museum there, and excursions to Semmering (for a train journey over the 
Pass) and to the industrial area of Lower Austria. Members were able to 
discuss current issues in the development of the History of Technology, 
such as the need to provide regular and convenient meetings for European 
members, and the Executive Committee at the close of the Symposium 
was able to indicate ways in which ICOHTEC might proceed with this 
matter. The Symposium was a very convivial event, further enlivened by 
some considerable unplanned excitements, in addition to being a most 
instructive occasion.
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Uppsala 1992

Plans are now complete for the ICOHTEC Symposium to be held in 
Uppsala, Sweden, on Wednesday 19th August 1992, in conjunction with 
the Annual Meeting of SHOT, which will be meeting for the first time 
outside North America. Professor Jan Huit has organized a selection of 
twelve papers around the theme: "The Steam Engine as a Greek Temple: 
Art and Technology throughout History". These will be presented in the 
course of one day in the SHOT meeting, running concurrently with the 
other themes and activities in what promises to be an exceptionally lively 
and rewarding conference. All arrangements for attendance and accomo­
dation are being made through: Uppsala Turist & Kongress ’SHOT’, 
Fyristorg 8, S-573 10 Uppsala, Sweden. For enquiries about the ICOHTEC 
Symposium, contact Professor Huit at the Center for the History of 
Technology, Chalmers University, S-412 96 Gothenburg, Sweden.

Tel: (46) 31 772 15 01. Fax: (46) 31 772 38 27.

Zaragoza 1993

The First Circular has recently been distributed for the 19th International 
Congress of the History of Science, which will be held in Zaragoza, Spain, 
on 22-29 August 1993. A variety of themes in the History of Technology 
appear under the heading of "Scientific Sessions" for which papers are 
invited, in addition to the projected ICOHTEC Symposium. After 
consultation amongst members of the Bureau, it is proposed that this 
should be on: 'The Place of Theory in the History of Technology". It is 
hoped to secure a framework of invited papers on Econometrics, Systems 
Theory, and Social Constructionism, exploring the contribution which they 
can make to our understanding of the History of Technology, and the 
relationship which they need to maintain with more traditional narrative 
history. This is an important field of current debate amongst historians of 
technology, so it should provide an illuminating discussion in the context 
of the International Congress. Enquiries, and suggestions for speakers, 
should be addressed to the Secretary General. For the congress itself, 
contact: XIX International Congress of the History of Science, Facultad 
de Ciencias (Matematicas), Ciudad Universitaria, 50009 Zaragoza, Spain. 
Our President, Sr. José A. Garcia-Diego, is a member of the Organizing 
Committee.



Constitutional changes

The Zaragoza Congress will be the next occasion for the convening of the 
General Assembly of ICOHTEC. It is at this meeting that we will need to 
consider the constitutional changes recommended by the Bureau and 
Executive Committee in order to fulfil the requirements of enabling 
ICOHTEC to perform more effectively the functions of a "EUROSHOT'. 
These involve (i) enlarging the role of individual membership; (ii) 
modifying the procedure for electing the Executive Committee and 
Officers; and (iii) ensuring continuity of planning for ICOHTEC activities.

An ICOHTEC Journal

The Executive Committee in Vienna instructed the Secretary General to 
"explore the possibility of a closer liaison with History of Technology, the 
Mansell annual publication." The Secretary General duly consulted the 
Editor of the journal, who has provided us with the following statement: 
"Dr. Graham Hollister-Short, History of Science and Technology Group, 
Imperial College, London, has been editor since 1989 (with F. James) of 
History of Technology. He is an active member of ICOHTEC and has 
participated in most meetings since Smolnice in 1982. He is anxious to 
maintain the complexion of History of Technology as an international 
journal and to ensure, as far as possible, that it reflects the most important 
research being done in the discipline in all parts of the world. He would 
welcome papers for consideration for publication in the journal. It appears 
once a year, and normally comprises about eight papers. Volume 13 (for 
1991) broke new ground in being devoted to a single theme, namely the 
history of electrical engineering. This is a format which might well be 
repeated in the future, more especially if it would serve to encourage the 
evolution of ICOHTEC along the lines many members favour. In any 
event a greater degree of liaison might well be thought to serve the larger 
interests of both ICOHTEC and History of Technology.” Dr. Hollister- 
Short’s address for correspondence is: History of Science and Technology 
Group, Sheffield Building, Imperial College of Science and Technology, 
London SW7 2AZ.
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Oxford 1993

Professor Robert Fox, of the University of Oxford, is organizing an 
international conference on 8-11 September 1993, on the theme of 
'Technological Change" - - The conference will provide an opportunity 
for a fundamental re-examination of the state of the discipline of the 
history of technology in its widest sense. The emphasis will be on problems 
of broad interest, in particular on methodology and the interdisciplinary 
and comparative perspectives that are increasingly of concern to historians 
of technology". Offers of papers should be made to Professor Fox, Modern 
History Faculty, Broad Street, Oxford Ol 3BD, UK, by 30 July 1992.

Georgius Agricola 1994

We have received notice of the formation of a committee to organize the 
commemoration of the 500th anniversary of the birth ofGeorgius Agricola 
in 1994. The events envisaged include ceremonies, exhibitions, conferences 
and excursions. Members of ICOHTEC interested in participating should 
contact Stadtverwaltung Chemnitz, Agricola-Ehrungen 1994, Sekretariat 
des Vorbereitungskomitees, Postfach 847, 0-9010 Chemnitz, Germany. 
Queries relating to mining, metallurgy and excursions should be sent to: 
Bergakademie Freiberg, Agricola-Ehrungen 1994, Komitee Montanwesen, 
Postfach 47, 0-9200 Freiberg, Germany.

The address of the Secretary General, Professor R.A. Buchanan, is

Centre for the History of Technology 
University of Bath 
Claverton Down 
Bath BA2 7AY, UK.

Tel: (44) 225 826 826 
Fax: (44) 225 826 381
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