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Wolfgang Konig

THE TRANSATLANTIC TELEGRAPH CABLE. A STUDY IN TECHNOLOGICAL
INNOVATION AND RETROSPECTIVE TECHNOLOGY ASSESSMENT

At first | would like to give a general idea about the struc-
ture of my study.

I shall begin with a short presentation of the approach of
Technology Assessment and discuss the reasons for the fast
dissemination of that approach.

Normally, Technology Assessment is dealing with the future. My
paper, however, is dealing with history. Therefore, | have to
discuss the relations between future and history.

I will present the approach of Retrospective Technology Assess-
ment and give an example of a RTA-study of which the subject

is the transatlantic telegraph cable which was laid success-
fully in 1866. Special consideration is given here to the
technological innovation being necessary for the laying of the
cable.

Finally, | am going to discuss the efficiency of that approach,
that is, on the one hand, the efficiency of Retrospective Tech-
nology Assessment for the History of Technology and on the
other hand, the efficiency of Retrospective Technology Assess-
ment for the assessment of actual problems of technology.

It is a widely accepted fact that our time is a time of accel-
erating change in culture and society. Older issues and values
lose their importance. In Philosophy Nietzsche"s word of the
"Umwertung der Werte" is quoted again and in Sociology there
are attempts to work out empirically postmaterialistic values.

At the same time one can see a growing feeling of responsibility
for the limited resources of the earth and the limits of growth.
For the first time in history mankind has developed his techno-
logical and scientific means to such an extent that he is able

to destroy the world and therewith himself. Simultanously scep-
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ticism is increasing, whether the potential for ethics mankind
possesses is sufficient to master these dangers and to control
the scientific-technological progress.

The formula of technological progress has lost its self-legit-
imating power. Technological developments are judged by their
aims and their consequences, as well as those consequences which
initially had not been intended. Technology Assessment has its
origins in that crisis, which | have mentioned above, at the
same time it tries to present a solution for the problems
arising from that crisis.

In following Ginter Ropohl®s!l definitions, | want to present as

the main elements of Technology Assessment:

1st. the analysis and forecast of technological developments

2nd. the assessment of the consequences of these technological
developments for environment and society

3rd. the assessment of these consequences referring to social
value systems and

4th. recommendations for political and economic decision-makers.

It is obvious from these four elements that Technology Assess-
ment is a very heterogeneous approach. Technology Assessment

can be used as an instrument of planning as well as a strategy
for discussion, it is science-oriented as well as linked with
and determined by interests, one can use it for the legitimation
as well as for the critique of technological decisions. However,
some elements of Technology Assessment have a long tradition,
though the connection of the systemic-holistic approach with

the orientation on consequences and goals are relatively new.

Also relatively new is the intensity of the efforts to institu-
tionalize Technology Assessment which has been more or less
successful in the past 15 years. The idea and the term of
Technology Assessment have been developed in the United States
in the second half of the 1969s and have been institutionalized
by the foundation of the Office of Technology Assessment which
is an agency of the American Congress with more than 100 em-
ployees. In addition, in the United States numerous studies -



the number depends on the criteria given - have been compiled.?

In the Federal Republic of Germany Technology Assessment was
put on the agenda of the German Parliament in 1973 by the
motion of the Christian Democrats, to establish an "Office for
the Assessment of Technological Developments'. There upon fol-
lowed a debate on Technology Assessment lasting more than 10

years; Tfinally in 1985 the Parliament established a commission
of politicians and experts dealing with Technology Assessment.3

Although the notion of and the intensive scientific and public
discussion about Technology Assessment are relatively young, we
can also point to earlier beginnings, Recently the American re-
port "Technological Trends and National Policy'", which was pub-
lished in 1937 under the leadership of the sociologist William
F. Ogburn was named '"the first modern Technology Assessment'._4
In that report several experts of government agencies, academic
institutions and industry were making forecasts about different
fields of technology for the upcoming 10 to 25 years. The Verein
Deutscher Ingenieure had been influenced by that report as

well and started efforts of its own in technological fore-
casting. 5

The beginnings of Technology Assessment and Technological Fore-
casting, however, date from a much earlier period. 6 But the
intensive systematic activities concerning the future depend

on certain preconditions relating to the history of the human
mind. Historians have pointed out that the ideas about the future
have changed basically in the 17th and 18th century as a result
of the emergence and progress of modern science and the coming
of enlightenment. In Christian eschatological thinking future
was conceived as a plan of God. In modern times this i1deology
was superseded by the belief iIn progress and in human know-
ledge and man®s ability to shape his world and his history.
Planning and forecasting are results of that new ideology which
received a strong impetus in the 20th century after beginnings
in the 19th century.

However, the question remains what this orientation of modern
times towards the future has to do with history which at first



sight seems to be a category opposite to future.8 Against this

it can be argued that the historian in dealing with human ways
of acting in the past has to look at all relative temporal cat-
egories like past, presence and future. On the one hand, he is
engaged in describing the future by looking at the expectations,
hopes and plans of the contemporaries, and on the other hand,

he is aware of the future of the time period his research work
is on, of which he himself is a part. Karl-Dietrich Erdman once
coined the phrase that the future of the predecessors partially
is the past of the contemporaries.Q

However, and the historian has to be conscious of that fact,
future in history is a special kind of future. Reinhard Wittram
has called it a past future, a relative future of past events,
lasting only to date, therefore, only a part of that what is to
come and may come later thus a deficient futurel0 The historical
contexts and developments described by historians therefore can
only have temporary validity. By the way, this is the main rea-
son why historiography has to be rewritten again .and again
whether new sources are found or not.

That orientation of history towards the future which | have out-
lined involves several problems. It suggests that history is
constructed referring to the presence as a unhistorical final
point. Concerning technology this view leads to a history of
technology of''the winners". This means that especially such
technological developments are described which have been suc-
cessful to datell And furthermore, this factual technological
development is treated in a metahistorical manner. One can find
evolutionistic sets of patterns, which | would call techno-
darwinistic , and scientific-logical sets of patterns which
are inadequate for the description of the technological devel-
opment. But in the history of technology one can find numerous
examples that nearly forgotten technological solutions received
a fresh impetus by the change of background conditions or by
additional inventions so that their relatively promising char-
acter became obvious. That means for the historian of technol-
ogy that which was considered by-roads and dead-ends of tech-
nological developments is not irrelevant.



With the term and with the program of Retrospective Technol-
ogy Assessment, Technology Assessment and History of Technology
Assessment were brought together. The term was formulated by
Joseph F. Coates in a research program of the National Science
Foundation in 1974. Coates understood Retrospective Technol-
olgy Assessment as an attempt to conduct studies from the
standpoint of a contemporary of a former era. In the following
years the National Science Foundation initiated four Retro-
spective Technology Assessment studies:

1st. on wastewater technologies14

2nd. on the transatlantic telegraph cable

3rd. on the telephone™™ and

4th. on the recommenations and political consequences of the
"United States Industrial Commission” working from 1898
to 1902.16 In this study the work of the commission is
termed management technology™; this shows how widely the
term Technology Assessment is used in the United States.

I would now want to deal with one example of Retrospective
Technology Assessment in more detail, namely with the first
transatlantic telegraph cable which was successfully put into
operation in 1866. The importance of this technological inno-
vation was that the cable was the one and only possibility of
synchronous communication between Northern America and Europe
until the innovation of the wireless telegraph and of the radio
in the 20th century. In the 1830s telegraph systems had been
developed by Carl August Steinheil, Samuel Morse, William
Fothergill Cooke, and Charles Wheatstone in Germany, in the
USA, and in Great Britain. After the successful laying and
operating of long-distance cables on land and of the first
cable through a river in 1838, in the 1840s proposals for a
transatlantic cable were made repeatedly, for example, by
Samuel Morse. The realisation of these plans was a technical,
entrepreneurial and political challenge. Cyrus Field, a New
York paper merchant, who above all saw in the cable an object
of investment, managed to get the necessary capital, mainly
from Great Britain. The British and American governments sup-
ported his plans by providing ships for the laying of the cable



and guaranteeing a certain usage of the cable by the two states.

In my paper | will deal especially with the technical problems
and their solutions when the first transatlantic cables were
laid. The extent of the problems can be iImagined when we know
that the distance between Ireland and Newfoundland, where the
cable had to be laid, was 2200 miles; the greatest distance a
submarine cable that was laid before, however, was 171 miles.
The technical and scientific problems which had to be overcome
concerned ships, appropriate for the laying of the cable, the
construction of the cable itself, the paying-out machines,
deep-sea grappling and lifting techniques, signaling, and the
knowledge of the structure of the sea bottom. Most important,
as we will see later on, was the construction of a suited paying-
out machine and the construction and manufacturing of the cable.

The said problems were challenges for experts of very different
professions. When Cyrus Field had decided to lay the cable, he
looked for advice from several of the leading experts of sub-
marine telegraphy, like Samuel Morse, William Thomson, later on
Lord Kelvin, and the brothers John and Jacob Brett who had laid
successfully the first Channel cable in 1850/51. One of these
experts was Matthew Maury of the U.S. Naval Observatory who told
Cyrus Field that in the Northern Atlantic a plateau had been
discovered which could be very suitable for the laying of the
cable. Later on this telegraph plateau was researched further
and was found to be an excellent place for the cable.

Steam ships which were necessary for the laying of the cable
were available. The cable was too heavy to be transported by
only one ship. That was the reason why lIsambard K. Brunei in
1856 advised to wait with the laying of the cable until the
Great Eastern would be completed which would be able to trans-
port the entire cable. During the attempts in 1857 and 1858 the
cable was transported by the American steam frigate Niagara
(5000 tons), which was the largest in the world at that time,
and by the British steamer Agamemnon (3200 tons). One of the
problems of this solution was that the cable partially had to
be stored on deck of the Agamemnon. It is supposed that, there-
fore, later the cable was damaged during a period of bad weather.



Another problem was that the cable had to be spliced in the
middle of the Atlantic. But summing up, it may be said that

the question of the ships played no important role for the fail-
ures of the first attempts.

Another necessity was a suitable cable. For the insulation of
the cable gutta percha was used which was first brought to
Europe in 1843, which is a material able to withstand the press-
ure and temperature of the deep sea, and which could be extruded
warm over the central copper conductor of the cable with the
help of the gutta percha press which Werner von Siemens had de-
veloped (Fig. 1).

Fig. 1 Above: Reproduction of the gutta percha press, invented
by Werner Siemens, 1847. Below: Cable insulating ma-
chine, about 1900. From: Siemens Museum, Minchen.

The first cables were composed of the conducting core of several
drawn copper wires, the insulating cover of gutta percha and
finally an external projection of ironrope covering. The cable
for the New York - Newfoundland line, which was finished in



1885, had been manufactured by Glass, Elliot & Co., a well
experienced English cable manufacturing company. The manu-
facturing of the transatlantic cable, however, was split among
three firms, besides Glass, Elliot & Co., also Newall & Co.
and Strothaus, which later was to be found a weak point of the

project.

But in 1857 when the first attempt was made, the cable broke by
the blocking of the brakes of the paying-out machine, After
endeavors had failed to recover the cable, the expedition had
to go back to Great Britain. When laying the first cable through
the Channel in 1850, a simple horizontal drum without brakes
had been used (Fig. 2).
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Fig. 2 Laying of the first channel cable in 1850 after an il-
lustration of the Illustrated London News of September
1850. From Bright (cf. note 17), p. 8.

When laying cables in the following years, especially in the
Mediterranean, the paying-out system had been improved but was
not suitable for the laying of the longer and heavier trans-
atlantic cable in the stormier Atlantic. However, the main el-
ements of the paying-out machine, that is, drums with brakes
and a dynamometer, were known. The dynamometer was to measure
the strain on the cable and to enable the engineers to better



regulate the cable"s speed. For the transatlantic laying chief
engineer Charles Bright had developed a paying-out machine

with four drums but had not succeeded to overcome the main prob-
lem of the flexibility of the brakes. It was William Everett

who had joined the first expedition as chief engineer of the
Niagara who improved the paying-out machine in the following
months, which then became much smaller and lighter than the for-
mer one. The most important improvement was the application of

a self-releasing brake to the system which was invented by the
London engineer J.G. Appold. The paying-out machinery worked
well during the following expedition, so that it was also used
during the final attempts in the 1860s (Fig. 3).

for lifting Brat.
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Fig. 3 Paying-out machine for the transatlantic cable, 1858.
From Bright (cf. note 17), p. 8

Before the following attempt was made, the paying-out machine
and other improvements were tested and the manoeuvring of the
ships was exercised in the Bay of Biscay. William Thomson had
developed a mirror galvanometer which was able to identify very
weak signals and which could be used on the ships for the elec-
tric control of the cable in the process of laying the cable.
For the 1858 expedition the cable was coiled around large cones
in the ship tanks to prevent kinking. This time the laying
started in the mid-ocean. After another break of the cable,
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finally the laying was successfully completed on the 5th of
August 1858.

All in all a few hundred communications were made using the
cable in the following weeks. Among these was one countermand
for Canadian troops which were to be sent because of uprisings
in Indiawhich saved large sums of money to the British Govern-
ment. From the beginning, however, transmission was difficult.
One time they needed 16 hours for the transmission of 81 words.
Finally, after sane weeks of signaling the cable was completely
dead.

There are different reasons for the failure of the cable of
1858. Firstly, there was the extreme haste in manufacturing the
cable in only some months by three different firms. The impa-
tience of Cyrus Field and the economic pressure of the finan-
ciers prevented the careful testing of the cable during manu-
facturing. For instance, William Thomson recognized that the
quality of the copper core varied widely. His proposals to use
a cable with a wider diameter had been neglected. The second
reason was that the cable was stored dry and not underwater

and partially in sunlight after the manufacturing and between
the two expeditions of 1857 and 1858. Sunlight and high tempera-
ture, however, cause gutta percha to deteriorate. And finally
there were probably mechanical damages when bringing the cable
from land to the ships and vice versa. Thirdly, when operating
the cable in 1858, very high voltage was used by the electri-
cian Edward 0.W. Whitehouse which contributed to damaging the
cable. There had been a personal feud and different opinions
between William Thomson and Whitehouse about this question.

Because the laying of the Red Sea cable from Egypt to India
failed at the same time and other laid cables were not working,
Cyrus Field did not manage to get capital and/or guarantees
from the two governments for further attempts. While at the
first two attempts the managers had overruled the warnings of the
technical experts, the British Government then established an
expert commission to which, for instance, the famous Charles
Wheatstone belonged in order to investigate the question of sub-
marine cables. In 1861 the experts came to a positive result,



but the lack of capital and the beginning of the American Civil
War delayed further attempts. The main point of the experts”
vote was to design a better cable and to establish quality con-
trol procedures to avoid and to recognize careless damage during
manufacturing. Eleven firms offered cables and a scientific con-
sulting committee selected the cable of Glass, Elliot & Co.
which was not surprising because Glass, Elliot & Co. already
had a contract before the decision was made. The first cable of
1857/58 consisted of seven interwoven copper wires, three sheaths
of gutta percha, 18 strands of iron, and insulating material.
Isambard Brunei and other warned that the cable would be too
weak. The new cable had three times more copper in his core and
one-third more gutta percha than the previous one (Fig. 4).

OLD ATLANTIC CABLE, 1858.

NEW ATLANTIC CABLE, 1865.

Fig. 4 Transatlantic cables of 1858 and 1865. From Field
(cf. note 17), p. 250.

The ten steel wires for external projection were surrounded by
Manilla yarn which made the cable more flexible. The new cable
was nearly two times as heavy as the older one, however, what
was very important for a soft laying: the new cable had a lower
specific gravity. During manufacturing the entire cable was

11
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tested mechanically and electrically under pressure and in warm
water. Until being laid it was stored under water.

In 1865 a new attempt was made in the course of which only
British capital and British ships were engaged. Now the entire
cable was brought by lighters to the Great Eastern where it was
stored in three huge cable tanks which were filled with water
afterwards (Fig. 5).

Fig. 5 Transportation of the cable from the cable tanks on
land with lighters to the tanks of the Great Eastern.
From Russell (cf. note 17).

However, also this third expedition failed. When repairing a
faulty section the cable snapped. Attempts to recover the cable
were not successful because the lifting machinery and the lifting
techniques were not advanced enough. Everybody, however, was
convinced that the next expedition would be successful. Indeed,
the fourth expedition in 1866 first laid one cable and later
recovered and finished the cable which had been lost in 1865.



The deep-sea grappling and lifting techniques used in 1866 were
the last important missing element of the technology of laying
submarine cables. The work which needed several weeks was lead
by the engineer Samuel Canning who had experience in recovering
cables in the Mediterranean. Now a stronger lifting-machine and
a better lifting-rope were used than in 1865, and a new lifting
technique was developed. After the finding of the lost cable by
a grappling anchor, the lifting took place in different steps

(Fig. 6).

Fig. 6 The method of lifting the cable in 1866. From Coates
(cf. note 17). p. 46.

First the cable was lifted part of the distance up to the sur-
face of the sea and buoyed. Afterwards it was broken at another
place and lifted completely between the buoy and the place where
it was broken. So far this is a short draft of the technical
innovations of the laying of cables and for submarine telegraphy.

However, the crucial points in Retrospective Technology Assess-
ment are the expectations of the contemporaries and the factual
consequences of the submarine cables. In my paper, | only want
to discuss some of the consequences. In general, cables stimu-
lated world trade and created a world market for certain goods.
Better and faster information made trade more calculable and
diminished risks which reduced the interest and opened up the
market for smaller trading and banking houses as well. In addi-
tion fluctuations of prices and interests were greatly reduced.
The venture system of commerce was replaced by future trading
of commodities and stocks, developing a system of grading and

13



standardizing commodities and reducing the intermediate trade.
The great trading houses could be managed more centrally. For-
merly, the captain of a ship sometimes had to sell freight as
a merchant in the port of destination. Now it was possible to
communicate with a ship on its way and to direct it to another
port where market conditions were more favourable and return
cargos were waiting. Directing the ship was possible at the
intermediate ports or by optical signaling from the land. The
cables was a prerequisite for the production places to become
trading places. For example, after the laying of a cable con-
nection, part of the wool trade shifted from London to Australia.

Concerning the consequences for the diplomacy there were dif-
ferent opinions whether the cable would iIncrease or diminish
the responsibility of the foreign diplomats. Indeed, diplomacy
and the conduct of war became more and more centralized, but
these changes were somewhat slower and less dramatic than con-
temporaries had expected. The cable completed the usual diplo-
matic ways of communication, but did not take their place.
Other consequences concerned weather forecasting, oceanography
and the perception of international time standards.

Most of these consequences were discussed by contemporaries.
But the most important consequence was not seen, that is, the
enormous growth of the information market and the increasing
importance of public opinion for national policy as secondary
effects of the submarine cables. Public attitudes now had an
immediate and powerful impact on official actions. In war the
cable network could become - leaving aside the signaling of
military instructions - an instrument of world wide propaganda,
making obvious the development of censorship in all belligerent
countries.

IT one analyses this Retrospective Technology Assessment study
which | described here as well as other ones, one can see that
these are dealing with four subjects in particular:l8
1st. with the development of a new technology.-
Therewith in more or less detail the economic, technologi-
cal, social and political origins and conditions of the



development of technology are discussed. Sometimes com-
parisons with alternative technologies.in these times are
also given.

2nd. with the consequences of a new technology on environment
and society.
The transatlantic cable study distinguishes itself by an
extensive discussion of numerous consequences. Other
studies are dealing only with one or a few consequences.

3rd. with the expectations of the contemporaries concerning
the technology and its consequences.
These contemporary expectations are based on empirical
knowledge of a very different kind. Most cases are no
matter of serious attempts of forecasting which are based
upon a comprehensive analysis of contemporary technology
and society.

4th. with a comparison between the contemporary expectations
and the factual development.
This is the essential didactical part of Retrospective
Technology Assessment which can be very illuminating for
modern Technology Assessments.

In the last few years several historians of technology have dis-
cussed the tasks of research in the field of history of technology.
According to their definitions history of technology must not
only describe merely technological functions of technology but
has to deal as well with the ancillary conditions and origins

of technology as well as with its use and consequences, that is,
the real context of the history of mankind. If one compares
these programmatic issues with the approach of Retrospective
Technology Assessment one can come to the conclusion that
Retrospective Technology Assessment is nothing more than modern
history of technology using traditional historical methods. How-
ever, aparticular crucial point of Retrospective Technology
Assessment is the comparison of the contemporary expecations

as a part of the ancillary conditions for the development of
technology with the consequences which actually arose. In my
opinion, the importance of the Retrospective Technology Assess-
ment approach for the history of technology is that it helps to
eliminate deficiencies of the older history of technolgy. On
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the one hand, these deficiencies are the exclusive description
of technical artefacts by isolating these artefacts from their
origins and the changing historical context. On the other hand,
the uses and the consequences of technology have not been re-
searched as well as the history of production.

I will now come to the question of the efficiency of Retrospec-
tive Technology Assessment for actual technological forecasting,
assessment and planning.The publicist Robert Jungk has expressed
the expectations of many people by comparing history with a lab-
oratory of correct or incorrect forecasts, failed and fulfilled
expectations.19 The Retrospective Technology Assessment program
of the National Science Foundation, which | have mentioned, made
the demand to improve forecasting methods. Therefore, it was ob-
vious that when executing Retrospective Technology Assessment
studies, assessment teams had to make themselves familiar with
the available knowledge concerning technology and society dur-
ing the time periods they were researching. From the base of
that knowledge and - as one may have it - from the standpoint

of the contemporaries, they tried to make their forecasts and
assessments. Thereby qualitative methods like brainstorming and
interviews were used as well as quantitative ones.2°

But her | do not want to discuss in any more detail the effi-
ciency of the Retrospective Technology Assessment approach in a
methodological sense about which | am rather sceptical. In my
opinion, the value of Retrospective Technology Assessment lies
less in methodology but in an increased sensibleness on the
side of the assessors for the limits of Technology Assessment
resulting from the openness of history.21

In what follows | will present three aspects of the positive in-
fluences historical thinking and historical approaches could
have on Technology Assessment as well as on the actual dis-
cussion of technology.

1st. The holistic approach of historical research and historio-
graphy of technology can be transferred to Retrospective
Technology Assessment and meets the complexity of the
problems of Technology Assessment .22



Technology Assessment claims to discuss all - which means in
practice: the most important - consequences of technological in-
novations. Because this is a matter of legal, ecological, economic,
political, social and other consequences, Technological Assessments
are usually executed by interdisciplinary teams. In. this respect
one can draw a parallel to history and history of technology, of
which the questions arising are not depending on other disci-
plines, but have to be worked out of the whole process of his-
tory and history of technology.-

2nd. Retrospective Technology Assessment can show that histori-
cal expectations and forecasts are influenced and shaped
by present-day conditions.

Forecasts claim to give iInformation about probable developments

in the future. However, on the one hand, human cognitive capac-

ities, iIn particular when forecasting complex socio-technologi-

cal developments, principally are limited, on the other hand,

history does not follow a set pattern.

It is obvious that the forecaster consciously or subconsciously
compensates his déficiences, the lack of cognitive capacities
and the lack of historical laws, by bringing in his own expecta-
tions of the future. Karl Dietrich Erdman described this pheno-
menon as follows: ™"There is no possibility for man to step out
of the current of history. Statements of man about history are
statements about man himself. Therefore, historical forecasts
are testimonies of the prevailing way mankind sees itself at the
23 This fact - the fact that historical forecasts and the
forecaster himself are so closely tied to present-day conditions

time".

and present-day interests of a wide range - has given rise to
the i1dea that forecasts say more about the forecaster and the
time he lives in than about the future.

3rd. Retrospective Technology Assessment can make us realize
the extent of the consequences of trend and structural
breaches

A traditional medium of technological forecasting is the extra-

polations of trends, that is, the continuation of the past into

the future. These extrapolations, however, become obsolete when

trends are shifting. Changes in the use of oil and energy during
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the two oil crisis are prominent examples for this breach of
trends. Because of these principal weaknesses of trend extra-
polations and other quantitative methods, the American historian
of technology Lynn White declares himself against quantitative
methods in Technology Assessment preferring systematic reflec-

tions on possible but uncertain structural changes and their
consequences.24

Lynn White gives some examples of far-reaching social conse-
quences of medieval technological developments which, in his
opinion, were unpredictable for the contemporaries. So he es-
tablishes causalities between the introduction of the spinning
wheel in 13th century Europe, the reduction of the costs of
textile production and of paper, the growth of the relative
writing costs, and - finally - the invention of printing.

Or another example: The development of the chimney in 11th cen-
tury Europe made it possible to separate rooms which promoted
individualism and class antagonism. Without discussing the
plausibility of Lynn White"s examples any further, 1 think that
it is obvious that technological inventions, innovations and
diffusion always are structural shifts with more or less far-
reaching consequences for society and environment.

In coming to a conclusion, | would like to emphasize that Retro-
spective Technology Assessment and History of Technology can
make substantal as well as didactical contributions to Technol-
ogy Assessment. Here however, a narrow understanding of history
of technological concentrating only on the description of tech-
nical artefacts and processes is not very helpful. A posi-
tivistic historiography of events means reducing the history of
technology to a quarry where everybody takes his pick and uses
whatever he finds to suit his particular purposes withour ever
seeing the historical context. Only a historiography of tech-
nology which is dealing with the factors causing the origins
and usage of technology and which is striving for generaliza-
tion and typification as well as for analogization, modelling
and theorization will be helpful for Technology Assessment.
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Edwin T. Layton jr.
THE HISTORY OF TECHNOLOGY AS AN ACADEMIC DISCIPLINE

The history of technology is the offspring of history and en-
gineering. | almost said illegitimate offspring, since it is,
as yet, not fully acknowledged by either parent. But the pro-
cess of legitimation appears now to be making rapid progress.
The history of technology is now recognized as an autonomous

field of scholarship with exacting standards.

Though the history of technology has emerged as a recognized
academic discipline only recently, it is a very old field of
scholarship. The first history of technology was probably that
written in 1499 by Polydone Virgil. It was an outgrowth of one
of those literary debates which provided entertainment for Re-
naissance courts. This debate, that between "Ancients" and
"Moderns™, took a novel turning when some of the protagonists
of the Moderns began to look at technology and invention.
There were many equestrian statues surviving from Roman days,

and someone noticed that the Romans apparently had no stirrups.

Giovanni Tortelli, a humanist scholar and one of the Moderns,
made an extensive study of statuary and inscriptions as well
as literary sources for information on modern inventions. He
found that the Romans lacked not only stirrups but horseshoes.
He introduced a brief essay on modern inventions in a dictio-
nary he published in 1449, De Orthographia, in the section on
clocks (“'Horologium'). Tortelli prepared a list of "modern"
inventions including paper, gunpowder, and spectacles. Later
spokesmen for the Moderns took great relish in pointing out
that the printing press and the magnetic compass were modern
inventions

The results were momentous. The debate between Ancients and
Moderns led to the discovery of the progressive, cumulative
nature of technology. This in turn contributed to the develop-
ment of the idea of progress. The cumulative nature of techno-
logy led to demands by Francis Bacon and others for the reform
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of science so that it too would be cumulative. Bacon wrote:

"For twice a thousand years the sciences stood where they
did and now remain almost in the same condition, receiving
no noticeable increase, but on the contrary thriving most
under their first founder and then declining. Whereas in
the mechanical arts, which are founded on nature and the
light of experience, we see the contrary happening, for
these /.../ are continually thriving and growing as if the
breath of life inspired them."

Though the history of technology contributed to the idea of
cumulative development, it did not itself flourish as a
discipline. The history of technology was not at first very
cumulative, and it did not thrive and grow as if inspired by
the breath of life. The reason is that it was not a recognized
discipline, it was not supported, and it failed to develop a
continuous research tradition. It was something done by iso-
lated individuals over the course of several centuries. The
quality of these early works was uneven at best. Most were
little more than catalogs of inventions. They often included
"inventions" such as tame canary birds, as well as such staples
as the printing press.

The modern discipline of history of technology was born through
the interaction of engineering and history. This marriage of
Vulcan and Clio was first celebrated in Germany in the latter
19th century. Engineers prepared a number of translations,
handbooks of science and technology, and early histories of
technology. The first journal for this new field, Technik
Geschichte, was founded in 1909, and it continues to this day,
published by the VDI (Verein Deutscher Ingenieure), the prin-
cipal engineering organization in Germany. A parallel develop-
ment in America was the founding of the Society for the His-
tory of Technology (SHOT) and its journal Technology and Cul-
ture (first published in 1959-1960). Here too engineering
influences were notable. Three of the four founders had engin-
eering degrees, and the fourth had had extensive engineering
training. But unlike their German forerunners, all four were
professors of history (in one case, art history). All taught



at universities or technical institutions with a strong com-
mitment to engineering education. The occasion for founding a
new society was a meeting of the American Society for Engin-
eering Education.

SHOT became, for a time, the leading international society for
the history of technology, not only because of the political
disasters of Germany, but because of the flexibility of the
American university system. It was easy to create positions
and courses for history of technology, and a variety of
scholars was attracted to the new discipline. One of the in-
tellectual leaders of the new discipline was Lynn White, a
medieval historian. He had been deeply influenced by Marc
Bloc and other founders of the French Annales school of eco-
nomic and social history. Economic historians were also im-
portant contributors to the rise of this new but sophisti-
cated academic discipline.

The hybrid nature of the field of history of technology is
also demonstrated by its subject matter. It deals broadly with
two subjects: 1) the development of technology, and 2) the re-
lation of technology to social development. Clearly, one can-
not do the first without technical knowledge, nor the second
without historical understanding. These correspond, roughly

to what are called "internalist"” and "externalist" views of
the subject. Both are valid and important, and each needs the
other. In the United States the majority of those taking
courses in history of technology are engineering students.

The reasons are obvious. One of the central concerns of the
subject is the history of engineering and the social role of
engineering in history. Similarly, engineering schools have
been willing to support professorships in the history of tech-
nology .

The subject is attracting a growing number of non-engineering
students. In the long run its greatest usefulness may be the
education of liberal arts students in what is now often termed
"technological literacy". | think that there is a great need
for students in the humanities to understand science and tech-
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nology. The former need is reqognized by requiring such stu-
dents to take introductory science courses, though in a few
places the history of science can be substituted for one
science. But there is no possibility of liberal arts students
taking existing introductory courses in engineering. The
scientific and mathematical prerequisites are simply too high
to make this a practical proposition. And the primary need is
not that of understanding a very specialized branch of engin-
eering, say Tluid mechanics or the kinematics of mechanisms.
Rather what is needed are courses that give some sort of over-
all understanding. Courses in history of technology are a pro-
mising means of meeting this need. A good deal of progress

has been made in America in part because of financial support
from the Alfred J. Sloan Foundation.

The history of technology has made remarkable strides in the
last twentyfive years. As in any new field, historians had to
discover appropriate research methodologies, clear away

the encrustation of myth and legend, and collect and edit pri-
mary source materials. | can illustrate the problems of the
pioneers in history of technology with a few examples. In the
1950"s there were few critical editions or studies of primary
sources. One had to make use of works such as Theodore Beck®s
Betrage zur Geschichte des Maschinenbaus which had originally
been published in Berlin in 1899. In this book. Beck published
his own redrawings of illustrations from notebooks and books
rather than reproducing the originals. Clearly, scholars pre-
fer the originals rather than interpretative redrawings. Mod-
ern, critical editions for many important engineering note-
books and books now exist. In almost all cases the original
text and pictures are reproduced completely, along with criti-
cal notes and a translation into a modern language.

The lack of adequate modern editions of important works was a
serious handicap. To cite one exemple: the only translation

of the Arabic text of Philon of Byzantium"s Pneumatica was
corrupted. An early translator had included as part of Philon"s
text the additions of an Islamic commentator made almost ten
centuries later. The result was that the history of the water



wheel and hydraulic machinery was very confused, since it
appeared that very sophisticated devices had been described
in the third century before Christ, though the developments
in the first and subsequent centuries A.D. appeared much more
primitive. | am still a bit embarrassed when | recall the
rather devious ways historians of technology tried to make
sense of this situation.

Understandably, much of the effort of the last twenty-five
years has gone into clearing away the myths that cluttered the
historical landscape. That is, historians of technology had to
repeat the task of the first generation of critical scholars
in history more than a century earlier. To give a typical
example, there is the myth of Leonardo Da Vinci. The myth was
that he was an isolated genius who owed little to predecessors
and successors. Besides his achievements in painting he was
seen by Pierre Duhem and others as one of the predecessors of
Galileo and Newton in founding a new physics, as well as a
great inventor. Research in history of science showed that
much of his physics was derivative - though he remains a great
scientist. His reputation as inventor has gone through an in-
teresting transformation. Scholars ascribed to Leonardo a
large number of inventions that appeared in his notebooks.
Bertrand Gille, when archivist at the Archives nationales
collected and compared existing engineering notebooks prior to
Leonardo, and found that many of the inventions previously
attributed to Leonardo appear in the notebooks of his prede-
cessors. Leonardo the inventor appeared to be discredited. But
a new era in Leonardo Scholarship began with the work of
Ladislao Reti, who showed that Leonardo was an incredibly in-
fluential and important technologist. He borrowed from prede-
cessors and was copied by followers. Leonardo has reclaimed
his greatness, but this now rests on very different claims.

We no longer credit Leonardo with the invention of the heli-
copter or the tank, but it now appears that he did invent the
wheel lock musket and the pendulum clock. More importantly,
Leonardo constantly sought scientific or rational bases for
his technologies.
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I would like to examine one particular myth which long appeared
to deny the legitimacy of the history of technology. This Iis
the myth that technology is nothing but applied science. Ac-
tually, we might better call this an ideology which is respon-
sible for a great many separate myths. Unravelling this story
has proven very fruitful since it has not only removed dis-
tortions and falsehoods, but it has given new direction and
shape to the entire discipline of the history of technology.
First, | would like to deal with the ideology; then, secondly,
with some of the specific myths based upon this ideology, and
finally, | hope to indicate how the destruction of this myth
has influenced the history of technology by opening vistas for
the study of technology as knowledge.

Myths are sometimes defined as statements that incorporate the
maximum amount of truth into a formulation that is essentially
false. Science has indeed influenced technology, and if you
allow a lot of looseness in defining the terms 'science",
"applied”, and "technology" you have a statement that is at
least partially true, though it is essentially false because
it omits design, the crucial act of synthesis in engineering.

Engineering designs are particular; science is general. De-
signs are directed at making or doing something; science aims
at increasing knowledge. For every problem in engineering
there are usually many designs that will provide answers. Thus,
designs may be arranged into a hierarchy according to relative
""goodness" according to particular criteria or values. Science
usually deals with well-defined questions for which there are
unique answers in contrast to the ill-defined nature of tech-
nological questions which admit to many possible answers. In
all of these characteristics engineering design differs from
modern physical science.

The applied science theory grew with the professionalization
of science in the early 19th century. Professionalization
means that a particular group of practitioners preempt a par-
ticular field and hold it as a sort of scholarly or profes-
sional monopoly. Professions also develop ideologies which
justify their existence and funding. The idea that engineering



was applied science when translated into practical terms meant
that the scientific parts of engineering were physics, chem-
istry, and mathematics and nothing more. That is, it led to a
hierarchical model in which science was superior to techno-
logy. The task of the technologist was that of examining basic
science in order to find results that could be applied. Engin-
eering appeared to be an information retrieval system attached
to a machine shop.

The hierarchical applied science model had many consequenses

I will contend myself with a few exemples. When an engineering
professorship was established at the University of Glasgow in
Scotland, the Professors of Natural Philosophy and Mathematics
claimed that the science involved in engineering was what they
taught. Thus, until the appointment of James Rankine the pro-
fessors of engineering were forbidden to teach physical
science. They had to contend themselves with things like sur-
veying and graphics. Engineers eventually established the
right to teach their subject matter without interference from
the basic sciences. But the harmful effects are still with us.

The hierarchical model obscures not only the scientification
of technology, but the technologizing of science. Engineers

do science, sometimes basic science, and they cultivate a rich
cluster of sciences such as Fluid Mechanics and modern Heat
Transfer. Similarly, science has been mobilized to advance
technology in industry. Scientists are not only inventors and
designers, as in modern multi-disciplinary industrial research
laboratories, but they are involved in production, quality
control, sales, and management, particularly in "high techno-
logy" industries. Basic research has not kept its ivory towers
free og technological influences. High Energy Physics requires
a lot of good engineering, as for example, in processing the
great mass of photographs produced by the bubble chambers as-
sociated with large particle accelerators. Thus, processing
the bubble chamber photographs has come to resemble factory
production more than our traditional picture of basic research
in pure science. It is now no longer possible to draw a sharp
line between engineers and scientists in the research system.
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The reality is both more complex and more interesting than the
"applied science" model would suggest.

The myth has continued to the present; it is still an article
of devout faith in the scientific community. It has played a
fundamental role in shaping the science policies of most West-
ern nations. In America, Vannevar Bush emerged after the Sec-
ond World War as the primary architect of post-war science
policy. He was the father of the National Science Foundation,
the key agency in promoting basic science. Bush argued that:

"Basic research leads to new knowledge. It provides scien-
tific capital. It creates the fund from which the practi-
cal applications of knowledge must be drawn. New products
and new processes do not appear full-grown. They are
funded on new principles and new conceptions, which in
turn are painstakingly developed by research in the purest
realms of science."

The same scientific ideology shaped British science policy in
the same period. A recent British governmental publication
aptly characterized the rationale of British science policy.
Written as recently as 1968, this document held that '"the jus-
tification for it (pure research in the basic sciences) is
that this constitutes the fount of all new knowledge, without
which the opportunities for further technical progress must
eventually become exhausted.” This is about as extreme a ver-
sion of the hierarchical, applied science model as one is ever
likely to find.

The results of attempting to act on the applied science theory
have been sometimes comic, sometimes pathetic. A comic example
was provided by the National Academy of Sciences of the United
States in the 1960"s. The Academy sponsored a study of recent
advances in materials science. A committee of the National
Academy kept editorial control, but it sensibly delegated the
case studies to people who had been actually involved in the
innovations. The result was high comedy. None of the case
studies fit the academy"s ideology. Naturally, those who had
written the case studies refused to change, so the editors



wrote their own introduction in which they presented their own
ideologically-inspired model of basic science leading to
applied science leading to innovation. The report then pre-
sented its case studies, none of which fit this model.

Perhaps the best known myth in history of technology concerns
Watt"s invention of the separate condenser. Clearly, Watt"s
invention of pivotal significance in the history of techno-
logy, and scientists and historians of science have shown
amazing persistence in distorting the historical record. The
myth is that Watt got his idea from Joseph Black, and that the
separate condenser was an application of Black"s discovery of
latent heat. The myth was first stated in Watt"s own lifetime
and he refuted it. Watt"s own words are significant:

"Although Dr. Black®"s theory of latent heat did not
suggest my improvements on the steam-engine, yet the
knowledge upon various subjects which he was pleased
to communicate to me, and the correct modes of rea-
soning, and of making experiments of which he set me
the example, certainly conduced very much to facili-
tate the progress of my invention..."

What is perhaps most interesting about this myth is that
though it has been repeatedly refuted since the time of Watt,
it keeps blossoming forth again in the literature. The recent
work of D.S.L. Cardwell has, | hope, led to a decisive refu-
tation. Cardwell shows that the myth is not only false, but
contains inner contradictions. It makes neither historical
nor logical sense.

The myth of Watt is only one of many. Historians of technology
found that though there were important examples where basic
research in physics led to innovation, the hierarchical model
simply would not explain the great majority of technological
innovations. The result was a rejection of the scientific
ideology and the implied hierarchical model of science-techno-
logy relations. In its place historians have fashioned what
might be called the "interactive model”. It treats science and
technology as co-equal, interacting communities. It starts
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by rejecting a fundamental distinction between science and
technology that goes back to Plato. Plato had held that the
difference between science and technology was that between
knowledge (episteme) and art (techne). The interactive model
asserts that science and technology are not abstract, timeless
forms, but communities of people. They are rather complex com-
munities to be sure, but in many respects they are strikingly
similar. So similar, in fact, that in modern times the physi-
cal sciences and engineering have become mirror-image twins.
That is, for each institution or function of the one there is
an analog in the other. Engineering has adopted from science
the research laboratory, the research journal, college educa-
tion, and much more. But engineers and physicists separate
them selves into different communities by professional affili-
ation. These rest on a rather subtile reversal of values, akin
to the parity reversal of mirror images. Engineers and scien-
tists both value knowing and doing, but they give them differ-
ent rank ordering. Engineering communities rank doing over
knowing; scientific communities rank knowing over doing.

Watt himself provided the key for understanding the interac-
tion of science and technology. While denying that this inven-
tion was an application of Black®s theory, he emphasized his
dept in "correct modes of reasoning” and of "making experi-
ments'. That is, engineers and other technologists borrowed
scientific methods, both theoretical and experimental, and
adapted them to the needs of their own community. They used
these methods to generate the bodies of knowledge needed. Some
of this knowledge is organized into sciences. Much of it is
employed directly in design. Along with the methods of science,
engineers also borrowed institutional arrangements and values
from science. The result was the transformation of engineering
and other technological areas into something like mirror im-

ages of science.

In place of the hierarchical dependence implied in the old
scientific ideology, the interactive model sees science and
technology as co-egual, interacting communities. When we think
of the difference in the old way, as between knowledge and art



(or artifice), then it makes no sense to think of knowledge
being generated in technology and then being applied in basic
science. There are, however, many historical examples of just
exactly this. The difficulty in historical interpretation dis-
appears when we think of science and engineering as commu-
nities that give different weight to the values of knowing and
doing. From this latter point of view there is no contradic-
tion in technology generating knowledge and this knowledge
occasionally finding application in basic science. Similarly,
we would expect knowledge generated in science to make its way
into technology. But in the normal case we would expect that
technology would beget new technology and that science would
beget new science.

The study of technological knowledge, whether scientific or
not, is only one theme in the history of technology. | stress
it because of its role in establishing the legitimacy of his-
tory of technology as a separate discipline. In a recent book
analyzing the articles published in Technology and Culture in
its first twenty years (1959-1980), John Staudenmaier has
found several themes which have attracted much attention. The
most popular was (not surprisingly), the emergence of new
technologies. Another set of interests might be classed as the
context of technology, social and otherwise. But all the many
themes addressed by historians of technology in the last
twentyfive years are linked to one over-arching theme. The
great majority of works in this field relate to the tension
between technological designs and their context or ambiance.
(""Ambiance" is here meant to combine the context of invention
as well as the social context.) Design and ambiance then con-
stitute two poles about which historians of technology locate
themselves

The rapid progress of the history of technology should not
cause us to be complacent. Prior to the dawn of critical his-
tory, much effort was made in attempting to establish national
or individual priorities in invention. There is a danger that
similar biases will insinuate themselves into modern history
of technology unless we remain alert to the problem. It is
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inevitable that younger historians will select research topics
such as they can gain easy access to the primary source ma-
terials. It is therefore understandable that (for example)
British scholars dominate the subject of the Industrial Rev-
olution in Britain, or that Italians dominate in studies of
Leonardo and Renaissance engineering, or Americans in the
roots of Ford"s "Mass Production™. Nor is this tendency to be
condemned. | would not at all be surprised if Spanish scholars
were to become active in the areas where their nation has been
a leader such as irrigation, water power, and the technologies
involved in the expansion of Europe (including ships, naviga-
tion, and military technology). Perhaps we can already see the
beginnings of this in the recent publication in Spain of a
critical edition of the works of the (Pseudo-) Juanelo Turriano.
This is all to the good, so long as scholarship is not per-
verted to serve nationalistic purposes. Scholars should use
the sources close to them, but they should not lose sight of
the fact that the history of technology, like the history of
science, is universal history - a history that reflects the
triumphs and the disasters of all humanity, and not just those
of one nation or one individual. National and individual de-
velopments should always be placed within the larger inter-
national framework. This universalism is one of the contribu-
tions which history of technology and science can make to
worlld understanding.



Jan Hult

JONAS ALSTROMER - FRIHETSTIDA ENTREPRENOR

Minnesteckning vid Kungl. Vetenskapsakademiens hogtidssamman-
trade den 31 mars 1985. Atergiven med vederbérligt tillstand.

Den 6 juli 1747 kommer Linné pd sin vastgotaresa till Alingsds. Han blir
mottagen av Justitiaren Ekman, som fdrevisar det stora manufakturverket.
Linné skriver i sin dagbok :

"Kommerseradet Jonas Alstrom hade allt detta inrattat, fast mycket
med publici hjalp; han hade fdrskaffat maskiner, forskrivit arbe-
tare, som allt var sd mycket, att vi kunde tréttna vid endast att
se det med flygande 6gon. Den, som har icke sjalv varit, kan ald-
rig forestalla sig allt detta."”

(o]
Han slutar med orden .

"Resande ynglingar, som ténka besOka utrikes orter, borde forst
bese Alingsds och Falu gruva, att de icke md stka utomlands det
de &aga hemma, och de studerande vid akademien, som hava nagor-
lunda tillfalle, borde atminstone 1 a 8 dagar har anvanda uti
varje verkstad att se, hur de klader goras, med vilka de sjalva
prunka."

Detta sista var nu inte riktigt sant. Det var inte allfor manga som prun-
kade i klader av tyger fran Alingsds. Manufakturverket hade svart att fa

avsattning for manga av sina varor.

Tjugotre ar senare skildras i Inrikes Tidningar ett annat besok i staden
Alingsds. Det ar Jonas aldste son, kommerseradet Patrick Alstromer, som

ar 1770 atervande till sin hemstad efter standermoétet i Stockholm :

"Til betygande af den upriktiga wordnad och karlek, Commerce-
Radet Alstromer, genom sin medfodda manniskokarlek, intagande
lefnads-satt och besynnerliga godhet for denna Stadens Innewa-
nare, sig forvarfwat, hade Borgerskapet har nu forsta gangen,
indelt sig uti Cavallerie- Infanterie- och Artillerie-corpser,
for at med all mojelig hogtidelighet emottaga honom, wid dess
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hemkomst fran Riksdagen. Cavalleriet war Commerce-Radet och dess
Fru til motes en half mil utom Staden; hwarest Ryttmastaren Sven
Lendal holl et kort, men til narwarande fagnesamma tilfalle lam-
peligt Tal. Wid Tullporten motte Ledambter af Magistraten och
Hallratten, jamte Schola- och Manufacturie-Staten samt med Sta-
dens Aldsta, hwilka &afwen yttrade sin fagnad och tillika med Ca-

valleriet beledsagade bemrte Commercie-Radet hem til des Hus wid
Torget, dar Infanteriet war upstaldt och Stycken placerade, hwil-
ka Oomsom med Hand-Gewaren gafwo Salfvior i flera omgangar, ..."

Jonas Alstromer var da borta sedan nio ar, och manufakturverket befann
sig i en svar ekonomisk kris, men av den marks intet i tidningsartikeln.
Alingsas manufakturverk var en nationell stolthet, vars berommelse skulle

stracka sig langt fram i tiden, &aven sedan det blivit nedlagt.

En omvardering av verkets betydelse for Sveriges industriella utveckling
skulle komma vid 1800-talets slut. Kritiska synpunkter hade visserligen
framforts redan pd 1860-talet ° , men den avgorande omsvangningen kom 1884
genom ett storre arbete av industrimannen och politikern G.H. Strale

Han &ar utomordentligt kritisk till den di annu gangse uppfattningen att
manufakturverket haft en avgorande betydelse for den foljande industria-

liseringen.

Sedan den Alstromerska brevsamlingen i Uppsala Universitetsbibliotek ord-
nats och katalogiserats, kunde E. Heckscher 19177 mer 1 detalj studera
ett par olika perioder i Alingsdsverkets historia. Hans arbete bestyrker
i stora delar Strales synpunkter, men han soker i betydligt hogre grad

an denne finna de bakomliggande orsakerna till alla de svarigheter som
motte detta pionjarforetag. Han ar ocksa oppet kritisk mot Strales fram-
stallning, som inte &r den professionelle historikerns. | en 1918 utgiven
biografi o6ver Jonas Alstromer ger Heckscher en vasentligt mer nyanserad
bild av mannen och hans verk an som tidigare getts i mycket ljusa eller

mycket morka farger.

Hur kan vi dad i dag, med vart annu langre tidsperspektiv och med vara er-
farenheter av industriella och ekonomiska problem i Sverige och i varlden,

se Jonas Alstrémer och hans verk?

Sitt namn - Alstrom - hade han tagit fran fodelsestaden Alingsds. Nar han
adlades 1751 andrade han namnet till Alstromer. Den unge Jonas lamnade ti-

digt hemmet for arbete, forst som renskrivare i Vanersborg och senare som



medhjalpare vid Ryssvagen i Stockholm. Som 22-aring lamnade han Sverige
for England. Efter nagra ar som bokhallare pa ett svenskt handelshus i
London etablerade sig Jonas Alstrom sjalv som skeppsklarerare, och han
lyckades mycket val. Tolv ar senare finner vi honom som svensk konsul i
London och kommissionar for svenska staten. Han ar nu engelsk medborgare

och har samlat en ansenlig fdrmogenhet.

Den stora engelska exporten av yllevaror till Sverige, som ar grunden
for en stor del av hans dagliga verksamhet, leder honom in pa tanken att
starta en svensk textilindustri och faravel i stor skala. Ar 1715, nar
kungen aterkommit till Sverige fran katastroferna i det ryska falttaget,
reser Alstrom hem for att erbjuda kungen sina tjanster, och for att soka
stod for sin idé. Men kungen har annat i tankarna, och Alstrom ger sig ut
igen, nu till Tyskland och Holland, dar han ingdende studerar textilin-
dustrier, innan han till slut &tervander till England i samma syfte. Med
ett modernt ord skulle vi kunna kalla honom en frihetstida industrispion
utan att dari inlagga nagon betydelse av brottslig verksamhet. Ar 1723
lamnar han definitivt London och fortsatter sina studier i Frankrike och
Holland, nu med en bestamd plan: att starta ett yllemanufakturverk hemma

i Sverige, i sin barndomsstad Alingsas.

For detta behovs maskiner och yrkeskunnigt folk, som bada maste importe-
ras till Sverige. De forsta maskinerna, och med dem ocksd nagra arbetare,
anlander den 21 oktober 1723 till Goteborg. De ar under stor fara utsmug-
lade fran Holland. For de utlandska yrkesarbetarna lyckas Alstrom snart
utverka frihet till religionsutévning enligt den reformerta laran. Ett

markligt foretag i Sveriges industriella historia kan ta sin bérjan.

Alstrom har hittills bekostat alla investeringar ur egen ficka men reser
nu han till Sverige for att ta itu med Alingsasverkets uppbyggande och
for att skaffa rorelsekapital. Goteborgs handelsmén ar skeptiska, varm-
landska bruksagare ar mer intresserade, men bast lyckas Alstrém med in-
flytelserikt folk i Stockholm, bland dem flera av hattpartiets blivande
ledare och aven kungen sjalv, nu Fredrik |. Pengar strommar in i foreta-
get och nya anlaggningar kommer till i rask takt i Alingsds. Redan efter
fem &r, 1729, finns dar strumpvaveri, bandvaveri, kladesvaveri och fris-
vaveri. Vidare ett tobaksspinneri och hatt-, ndl- och tapetmakeri. Fore-

taget sysselsatter 364 arbetare, ett mycket stort antal.
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Strumpvaveriet. Bilden ar hamtad ur den stora franska encyklopedien,

men strumpvavmaskinen &ar precis likadan som den som smugglades till

Sverige av Jonas Alstrom. For att undgd upptackt hade maskinen mon-

terats ned i smadelar, som gomts pa olika stallen i fartyget

Strumpvavstol. Denna stol finns i tre exemplar, ett i Alingsasmu-

seum och ett i vardera Sveriges Tekniska museum och Nordiska museet



Som i alla det tidiga 1700-talets manufakturer var verksamheten i Alingsas-
verket till storsta delen rent hantverk. Mekaniseringsgraden var mycket
l4g. De stora genombrotten i spinneritekniken, de som kom att markera in-
ledningen till den industriella revolutionen i1 England, skulle komma forst
pa 1770-talet: Arkwrights "Water frame", Hargreaves 'Spinning Jenny' och
Cromptons "Mule". En viktig uppfinning, den flygande skytteln, som med en
gang fordubblade en vavares produktivitet, kom 1733, och den bor darfor

ha fatt betydelse ocksd i Alingsasverkets tidiare skede. Det &annu bevara-

de inventariet upptar dock i huvudsak bara enkla maskiner och redskap.

fetsl# ste*: mia

Kung Fredrik 1 besodker Alingsds manufakturverk

Redan tidigt organiserades manufakturverket som en societet med vidstrack-
ta befogenheter. Staden Alingsas stalldes under Overinseende av en av so-
cietetens direktdrer. Stadens magistrat upphavdes, societeten fick polis-
och ambetsratt och eftertradde staden i Riksdagen. Landsbygden inom en

halv mil runt om Alingsds frikallades fran inkvartering och varvning i

bade freds- och krigstider. Det var viktigt att sakra tillgangen pad arbets-
kraft.

Vid riksdagen 1727 inrattades en fond, kallad "landshjalpsfonden” med anda-
mal att finansiera nya foretag och naringar. Aret darpa anslogs hela inkoms-

ten av fonden som rantefritt 1an till Alingsasverket i tio ars tid.
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Alstron sjalv vistades under de har &ren mestadels i Stockholm for att

vid Riksdagarna utverka fortsatt stéd for manufakturverket. Vi skulle i
dag tala om lobbyverksamhet och om en regeringens akutmottagning foér fore-
tag med ekonomiska svarigheter. De foretag som sedan kom att 6verleva de
stora ekonomiska kriserna p& 1760- och 1770-talen var i stor utstrackning

sddana som inte atnjutit stora understéd.

Men det fanns ocksa en annan orsak till att Alstrom hellre vistades i
Stockholm an i Alingsds. Han hade bekanta har, bland dem Marten Triewald,
hans van fran englandsaren. De bada foreter manga yttre likheter. De hade
badda i1 unga ar gett sig av till England och dar funnit sig val till ratta.
Englands mérkligt snabba uppstigande till politiskt, ekonomiskt och veten-
skapligt ledande position vid 1700-talets bérjan hade gjort det till fram-
tidslandet framfor alla andra. For framdtstravande unga man erbjoéd England

. o - - q
mycket som inte fanns att fa i Sverige

For bade Alstrom och Triewald gallde att de i England hade blivit bekanta
med en ny teknik och med en snabbt véxande industriell verksamhet. De hade
badda insett mojligheten att inféra dessa nya idéer i Sverige, och de hade
satsat med stor kraft. Marten Triewald hade lyckats fa deladgarna i Danne-
mora gruvor att satsa pengar i en "Eld- och luftmaskin, en angmaskin att
driva punpar for dranering av gruvan. Jonas Alstrom hade fatt i gang sitt
manufakturverk i Alingsds med hjalp av pengar fran bland andra standerna.
Det var i bada fallen fraga om teknik ny for Sverige, och de svarigheter

de motte var likartade. For Marten Triewald gallde det att etablera en ny,
avancerad maskinteknik, angtekniken, i en miljo dar denna var helt framman-
de och snart uppfattades som ett hot mot det bestdende. Svante Lindgvist
har ingdende analyserat alla de svarigheter som motte Dannemoraprojektet
svarigheter som snart gjorde att Sveriges forsta angmaskin blev ett ekono-

miskt fiasko.

I Alingsasverket var inte sjalva maskintekniken sarskilt avancerad, stor-
leken pa foretaget var det nya. Ett textilforetag i detta format hade

kravt en ledning, man skulle i dag tala om "management™ av helt annat slag
an som da bestods det. Det skulle dessutom ha kravt en marknadsféring som
strackt sig ut over hela landet. Det rackte inte med en lokal forsaljning

vid de relativt narliggande marknaderna som den i Lidkoping. Per Nystrém



har gett en skildring av problemen att finna avsdttning for manufakturer-
nas produktioner”®. Varorna fran Alingsas kom att hopa sig i det stora
magasinet. Denna byggnad, den enda bevarade fran det stora manufakturver-
ket, stdr annu kvar mitt i Alingsas och inrymmer nu stadens museum.

Material-magasinet var ett stort stenhus, under vilkens botten var en
stor och varm kallare, i vilken varjehanda vata saker, och en stor hop
farger bevarades. | detta magasinet ségos ofantelige ullsackar, kons-
tiga kattunsformer, och allahanda fargmaterialier, vilka 13go i bered-

skap under det de gomde ett stort kapital, att vara fardige vid forsta
vink. Ur Linnés Vastgotaresa

Hellre 4n att sjalva Gvervaka sina anlaggningar pa platsen och folja arbe-
tet pd nara hall vistades alltsd Triewald och Alstrém i Stockholm och dver-
lat ansvaret pd personer som inte var maktiga sina uppdrag och som inte
heller hade de bada mannens intresse for ny teknik och nya idéer.
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Grosshandlaren och brukspatronen Johan Clason, Jonas Alstroms svarfar, ag-
de ett hus i Gamla stan i Stockholm, i kvarteret Diana mellan Brunnsgrand
och Nygrand. Jonas Alstrom bodde har 1739, och under varen det aret bor-
jade ett litet sallskap av herrar att traffas hemma hos honom for att ut-
forma planer pad en svensk vetenskaplig akademi. Det var Carolus Linnaeus,
Marten Triewald, Anders Johan von Hoépken och Sten Carl Bielke. Linneaeus

_ - . 12
skriver sjalv om dessa sammankomster och om Alstroms del i det hela

"Wij kornmo 6fwer ens att taga homom i wart sallskap, sasom den
dar war nitdlskande om alla practiska wettenskaper, god ward, och
hos hwilken wij kunne bequamligast sambias och menldst om afterne
forndja oss under denna inrdttnin, som ej misshagade mig."

Hildebrand konstaterar att Alstrom genast var beredd att medverka och ci-

2 - - 13
terar sedan ater igen Linné

"Triewald, jag och baron Hopken kornmo ¢fwerens att en afton ga
till kommerseradet Alstrom; wij berattade wart wasende, san ho-
nom hiertelig behagade, och wij fingo dar wart hog-quarter.™

Hildebrand skriver: Det ar sidledes kopmannens goda bord, som bildat ett
enande band mellan de intresserade och oOverldggande vannerna.' Ja, nog
kan man forstd att Alstrom valde detta mot att slita med en vaveridirek-

tors alla bekymmer dar nere i Alingsas.

Marten Triewald och Jonas Alstrom. Tva idérika man, fulla av ambitioner
att gora nagot stort och bestdende, att ge sitt land en ny storhet efter
den stora nedgadngen fran stormaktsdagarna. En storhet nu baserad pd fred-
liga varv. Alstrom ville gora allt i sitt Alingsasforetag. Alla slags ma-
nufakturer och vidare tobaks-, farggras- och potatisodling och mer dartill.
P& andra hall i landet fick han till stand garveri och sockerbruk. 1 Ve-
tenskapsakademien skulle man sa utreda den vetenskapliga sidan av all

denna verksamhet, allt i syfte att héja landets valstand.

Jonas Alstrom hade i akademiens matrikel ledamotsnunmer 1. De fem stiftar-
na hade bestamt att dra lott om den inbérdes nummerodningen. Jamte Marten
Triewald &r kanske Jonas Alstrom den mest typiske representanten for den
frihetstida entreprentranda som ocksa praglade akademien sjalv under hen-
nes forsta tid. De &r man som - kanske for tidigt - vagade satsa pa nagot

som forebadar ett kommande Sverige, industrilandet, vart Sverige.



Teknikoverforing eller Technology Transfer som det heter pa dagens inter-
nationella vetenskapssprak, &ar ett centralt begrepp i teknikhistorisk
forskning. Vi har har mott tvd mycket langtgdende och malmedvetna forsok
vid tidigt 1700-tal att fora in ny teknik i Sverige. Men teknik som da var
valetablerad i i-landet England kunde inte bara flyttas over till u-landet
Sverige. | teorin borde det ha gatt, men i praktiken stotte det pad sva-
righeter som ingen egentligen kunnat forutse. | Svante Lindqvists arbete
om Triewald identifieras ett antal geografiska, ekonomiska, tekniska och
sociala faktorer som tillsammans omintetgjorde projektet i Dannemora. En
liknande studie av Alstromers projekt i Alingsas skulle helt sakert komma

att peka ut samma faktorer och samma mekanismer. Det &ar faktorer och meka-

nismer som ar valbekanta i dag, nar i-landet Sverige exporterar modern tek-

nik till u-lander. Med denna erfarenhet har vi lattare an Gustaf Strale
for 100 ar sedan att forstd Jonas Alstroms alla problem med sitt manufak-
turverk. Att han trots de stora motigheterna inte gav upp gor honom beund-

ransvard.
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Recensioner

David A. Hounshell, From the American System to Mass Production, 1800-1932:
The Development of Manufacturing Technology in the United States

The Johns Hopkins University Press, Baltimore-London 1984. XX1+411 sidor.
ISBN 0-8018-2975"5

David Hounshells har aktuella arbete &ar inte okant for Polhems lé&sare.
Under rubriken “Mass Production in American History, 1800-1932" gav for-
fattaren i tidskriftens hafte 1984/1 en tjugodtta sidors presentation.
Denna motsvarar i allt véasentligt den nastan samtidigt utkommande bokens
introduktionsavsnitt. D& boken sunmeras dar, hanvisar jag allmant dit for

en god inehallsredogorelse.

Hounshell bygger sin framstallning pa en del av senare ars viktiga teknik-
historiska arbeten samt pd egna undersokningar i flera ledande, forut be-
handlade foretags arkiv. Jag maste erkanna att jag inte alltid ar saker

pa nar hans diskussion ar ny eller nar den ger en ny framtoning, mest dar-
igenom att den fors inom ramen for en bred idé om den amerikanska teknolo-
gins utveckling. Hans infallsvinkel har karakteriserats som verkstadsin-
genjorens. S& langt mojligt har han poangterat praktiska tillvagagangs-
satt och problem, inte forsok till principiella lésningar pd vetenskaplig
grund. Han &ar inte ointresserad av kostnaders och intakters roll for ny
tekniks accepterande. Det material han har haft till forfogande om ekono-
mi verkar dock betydligt mindre omfattande och mindre klargdrande an det
tekniska. Den resulterande totalbilden ar mera komplicerad och samtidigt

mera trovardig &n den hittillsvarande.

Hounshell knyter an till nigra tidigare framtagna huvudlinjer for ameri-
kansk teknikutveckling, vilka till slut kom att forenas hos Henry Ford i
Detroit strax fore 1914. Den forsta - som alldeles uppenbart &gnas den
storsta uppmarksamheten - géaller framstédllningen av utbytbara delar. Den
andra, scm namns i storsta korthet for 1800-talet, ror det kontinuerliga
flodet inom tillverkningen. En tredje viktig ingrediens som kommer in via
cykelproduktionen ar att pressade stalmaterial i vissa sammanhang ersat-

ter gjutgods.
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1dén att anvanda utbytbara delar inom vapentillverkningen kom fran 1700-
talets Frankrike. FOrsoken att omsatta den i praktiken gjordes i USA men
stotte lange pd stora problem. 1 Merritt Roe Smiths efterfoljd utpekas
John H. Hall scm den kanske allra viktigaste enskilde individen (1820-
och 1830-tal). Den federala arsenalen i Springfield, Massachusetts, blev
darefter kunskapscentrum nummer ett for utbytbarheten, ett centralt in-
slag i vad Hounshell kallar “the armory practice®. Men han visar samti-
digt att foreteelsen lange var ratt begrénsad. Tvart emot vad som vanli-
gen héavdas i teknikhistoriska framstallningar talade inte 1850-talets
engelska verkstadsspecialister om nagot sarskilt amerikanskt tillverk-

ningssystem som skulle vara o6verlagset brittisk metallbearbetning.

Problemen for ett breddat anvandande av utbytbara delar illustreras genom
en genomgdng av nagra ledande vapen-, symaskins- och skordemaskinsproduk-
ter (sarskilt Colt, Singer och McCormick). Forskare har bedémt samtliga

som val framme tillverkningsmassigt - nagot som delvis enligt foretagens

egen utsago skulle innefatta utbytbarhet for delar.

FOr sin egen beddmning om deras tekniska status anvander Hounshell framst
tva kriterier. Den scm beharskar utbytbarhetsproblematiken anvander dels
maskiner specialtillverkade for den egna produktionens behov, dels en rad
hjalpmedel, "a rational jig, fixture and gauging system®, som mojliggor
konstruktion av entydiga mallar. Bakonm ligger fran borjan idén om en
prototyp som man alltid madste atervanda till for att undvika stegvisa sma
forskjutningar vid jamforelser mellan andra i och for sig godkanda men

inte alldeles exakta exemplar.

Pendangen hartill var att utnyttja allmédnna arbetsverktyg och i sista
hand anpassa stycken till varandra med filen. Matproblematiken hamnade da
pad ett rent praktiskt plan. Till det givande hos Hounshell hor att han
visar hur de tvd systemen kan leva sida vid sida inom samma bransch med

var sina speciella krav och effekter.

En teknisk forutsattning for utbytbarhet var en forhallandevis stabil
upplaggning over tiden av produktionen. De standiga modellandringarna pa
skdrdemaskinerna var 1 sig lange ett hinder for en precisionsinriktning.
Aven om den tekniska utvecklingen for sy- och skérdemaskiner gick mot okat
ianspraktagande av maskinell tillverkningsprecision, fanns det vissa ra-

tionella skal for den manuella slutanpassningen, som sa smaningom kom att
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kallas det europeiska systemet. Ett tekniskt pris for utbytbarheten synes

namligen ibland ha varit vidare toleranser an vad filarna tillat.

Dessutom gav inte utbytbarhet mellan delar nédvandigtvis stordriftsforde-
lar och darmed billigare produktion. Ansatser mot stordrift gjordes redan
fore 1850, men totalt sett maste staten subventionera utbytbarheten vid
handeldvapen. Hounshell diskuterar inte om ett tidigare infdrande av
verklig utbytbarhet an pa 1880-talet borde ha sankt priserna pa Singers
symaskiner. Klart ar i varje fall att foretaget genom aggressiv marknads-
foring med pastaende oro hog kvalitet hade placerat sitt marke bland de

dyrare inom branschen.

Det forefaller mig soro om tva av de intrikata fragorna for kommande forsk-
ning - med nodvéndighet ofullstandigt belysta hos Hounshell - galler ut-
vecklingen av kostnader, intakter och inte minst arbetsvolym under det
overgangsskede som strackte sig o6ver en god del av 1800-talets andra halft.

Forfattaren pavisar pa atskilliga stallen hur framtradande tekniker spritt
impulser fran “armory practice” till olika industribranscher. | forlang-
ningen harav blir det naturligtvis intressant med upplysningar om vissa

utbildningsanstalter spelade en liknande roll.

Cykeltillverkningen med ett mycket markerat engangsuppsving vid 1890-

talets mitt tjanade for manga mekaniskt skickliga personer som en inkoérs-
port till den darefter aktuella bilframstallningen. FOrutom att den for-
de vapentraditionen vidare gav den ett sjalvstandigt tekniktillskott fran
mellanvastern. Den forenklade den tyngre metallhanteringen genom infdran-

det av pressning av plat vilken ersatte en del gjutgods.

De tillverkningar av varaktiga konsumtionsvaror som foljs av Hounshell
hade visserligen fram mot 1900 lagt omsorg pa lampliga delsekvenser inom
produktionen men andd inte pad allvar gripit sig an hopsattningsfragan som
helhet. P& en del av bokens utmarkta illustrationer verkar slutmonteringen
vara en flaskhals. Flddestédnkandet var tidigare och langre kommet inom
livsmedelsindustrin (kvarnar och slakterier). Under atminstone nagon pa-
verkan darifran kom det lopande bandet till stadnd hos Ford strax fore

forsta varldskriget.



Enligt min mening ger Hounshells avsnitt om bilindustrins sturm- und drang-
period i enskildheter viktiga korrigeringar av den hittillsvarande bilden.
Men totalt ror de andad ett sd pass valundersokt falt, att grunddragen inte

rubbas.

I teknikhistoria finns inbyggd en viss tendens att cirkla runt de stora
nydanarna pa bekostnad av 6vriga parter i utvecklingen. Det tycks mig som
om Hounshell nagot i onddan faller in i en redan etablerad stil om de tuffa
grabbarnas framfart hos Ford pd bekostnad av mera originella infallsvink-
lar. Fortfarande tycks ratt lite vara kant om hur anstallda under chefs-
nivan paverkades av olika nya grepp. Forfattarens principiella diskussion
om de stora olikheterna i malsattning mellan Taylors “scientific management”

och Fords l1dpande band utgdr ett vardefullt undantag.

Det avslutande kapitlet ar ett forsok att visa fram vad betydande samhalls-
debattdorer, men inte direkt berdrda, har tyckt cm foreteelsen massproduk-

tion.

Sammanfattning: Visserligen drar Hounshell inte i ndgon hégre grad in
vanliga anstdlldas erfarenheter i bilden eller berdr ekonomiska oOverva-
ganden sarskilt distinkt men vad kan man egentligen begédra av en ensam
forfattare! Han har faktiskt lyckats ge en utmarkt val genomférd samlad
beskrivning och analys av teknisk utveckling i en rad betydande amerikanska
industrimiljoer. Hans bok &ar synnerligen val vard att lasas bade for in-
nehallet i inskrankt mening och for framstallningssattet. Den kommer -

tror jag - att ge en hel del nytt &ven for rena specialister.

P4 ett litet bredare plan forefaller det mig som om Hounshells bok skulle
ge en del byggstgenar for en battre knytning mellan nagra viktiga drag i
amerikanskt naringsliv 1865-1914. Grovt galler det tre dd nya foreteelser:
a) ren industriell stordrift, uppnddd genom bl a battre kommunikationer
och energianvandning, b) organisatoriska nydaningar, sarskilt satta i
fokus av Alfred Chandler, och c) teknisk effektivitetshdjning av
Hounshells typ.

Rolf Adamson
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UIT Edstam, Fran flinta till chip. Grundkurs 1 teknikhistoria
Akademiforlaget, Stockholm 1986. 140 sidor.

En ‘“snabbfil' direkt in i teknikhistorien ar UIT Edstams behdndiga grund-
kurs pad 140 sidor med titeln Fran flinta till chip. Larare och elever har

bara att tacka och ta emot.

Den snabba tekniska utvecklingen har nog bidragit till okningen av intres-
set for teknikhistoria. Man kan helt enkelt inte bara rusa framdt. Det ar
en styrka att kanna till nagot om bade langa och korta perspektiv och
grunden for det vi gor. Det finns ju ocksd gamla idéer som forst med da-

gens kunskap kan forverkligas till nya uppfinningar och forbattringar.

UIF Edstam ar en valkand skribent i tekniska amnen och det marks. Boken
kan lasas lattsamt i aftonlampans sken (bra typografi!) och den ger stoff

till larorikt studiearbete pa dagen.

Forfattaren borjar forstds i forhistorisk tid och antiken. Han sammanfat-
tar det karakteristiska och viktiga i olika perioder, noterar tecken pa
utvecklad teoretisk insikt och gor kopplingar till utvecklingen inom kul-
tur och politik. Vi far exempel pa samband mellan lagstiftning (Ostgota-
lagen) och teknik (vattenbyggen). Som exempel och arbetsuppgift kan man
ju fundera Over det scm kannetecknade det intressanta 1700-talet och vad
son var forutsattning for vad i det som did hande inom och omkring tekni-

ken och de industriella forsok som foérekom.

Det ar alltid svart att skriva kort med hart urval av fakta. Det ar da
en smaksak vad Edstam uteldamnat. Jag tycker att han har formatt satta sig
in i den olarde lasarens situation och skriva for denne pd ett exempla-

riskt satt.

Boken innehdller en kommenterad litteraturlista och en intressant lista
over teknikhistoriska personer. Litteraturlistan kunde ha forts lite
langre fram till var tid med bl a bocker fran t ex 1983 om de senaste
100 aren.

Per Ragnarson
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Arne Kaijser, Stadens ljus. Etableringen av de fdrsta svenska gasverken
Linkdping Studies in Arts and Science No 4. Liber, Malmé 1986. 267 sidor.

Manskligheten &r nu inne i ett mycket avgdrande skede i energitekniskt
hénseende. 1 Sverige - liksom i de flesta andra lander - vill vi fodrsoka
minska vart oljeberoende men samtidigt har vi ocksd tagit avstand fréan
karnkraftsenergi pa langre sikt. Detta har skapat ett enormt behov av nya
energitekniska losningar framfor allt baserade p& inhemska energibarare.
Under senare ar har ett nytt energislag, naturgas, introducerats i Syd-
sverige. Fragan om anslutning till det internationella europeiska natur-
gasnatet stots och blots nu i mdnga kommuner langs gasens tankbara ut-
byggnadsvagar. Det galler langsiktiga engagemang med stora politiska,

organisatoriska, tekniska och ekonomiska o6vervaganden.

Sallan har saledes en historisk (dartill teknikhistorisk) avhandling
kants mer aktuell &an Arne Kaijsers Stadens ljus, vilken behandlar intro-
duktionen av gastekniken vid mitten av 1800-talet i Stockholm, Goteborg
och Norrkoéping. Dessa vara tre da storsta stader var ocksd de forsta med
egna allmanna gasverk. Kaijsers arbete har tillkommit inom projektet Tek-
nik som lokal verklighet, vilket sedan nagra a&r bedrivits vid Tema Teknik
och social férandring vid Linkdpings universitet. Kaijser har varit den
som mest konsekvent foljt projektets huvudlinje - att utrona hur ett sam-
halleligt "rorsystem”™ tillkommit och organiserats. Till dessa tekniska
ledningssystem, vilka infordes som en oundgédnglig del i det industriali-
serade samhallet, kan vatten- och avloppsvasen, kommunikationssystem som

post, telegraf, telefon och datorer liksom &ven gas- och elsystem raknas.

Gassystemet blir med Kaijsers terminologi ett sdval tekniskt system (dvs
teknisk apparatur sasom gasverksanlaggningar, ledningar, lampor och spi-
sar etc) som ett socio-tekniskt ("innefattande inte bara det tekniska
systemet utan &ven de ménniskor och organisationer som bygger och driver
anlaggningarna, den individuella och kollektiva kompetensen samt de ju-
ridiska ramarna och ekonomiska villkoren for verksamheten®, Kaijser, sid
11). System av detta slag har klara stordriftsfordelar, vilket bidrar
till de langa ledtiderna. 1 sin breda "socio-tekniska" ansats anknyter
Kaijser - pd ett lokalhistoriskt plan - till Nathan Rosenberg och David

S Landes, vilka han ocksd raknar bland sina viktigaste impulsgivare.
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Huvudsyftet for Kaijser blir darmed att forsoka utrdna och analysera gas-
systemets inférande i Sverige. Man kan knappast mena att Kaijser formar
uppnd allt det han &syftat med sina ovannamnda vida begrepp - men han

nar langt.

Avhandlingens forsta del analyserar bakgrunden till gassystemets infdran-
de. Kaijser gor en genomgdng av de tre stadernas politiska organisation
och naringsliv. Stockholm &r huvudstaden, det administrativa centret,
Goteborg handelsstaden med utpraglad internationell grosshandel och Norr-
koping industristaden med manga inflytelserika industriagare. (Detta &ar
naturligtvis i viss madn en karikatyr: Stockholm ar ocksd vid denna tid en
industri- och grosshandelsstad, liksom Goteborg &r en industristad.) Han
ger i denna del dessutctn en mycket askadlig och klar bild av de olika be-
lysningstekniker som foregick, allt ifradn <vargogon® och argandska lyk-
tor for gatubelysning till stearinljus, rovolje- och fotogenlampor for

inomhusbruk.

Tyngdpunkten har i avhandlingen lagts pa ~beslutsprocesserna” i de tre
staderna. Misslyckandet att genomfdra gastekniken i Stockholm redan om-
kring 1825 skyller Kaijser framfor allt pa att tekniken inte var mogen.
Det forsta allmanna gasverket byggdes i England efter Samuel Cleggs idéer
1813-1817 och enligt vad Kaijser sjalv anfor genom att citera Olof Holm-
qvist har inga revolutionerande tekniska framsteg gjorts inom gastekniken
sedan dess (Kaijser, sid 46). Darmed borde val den tekniska utvecklingen
vara tillracklig? Var det inte snarast sa att det engelska gasverksbygg-
nadsbolaget Imperial Continental Gas Association (ICGA) hoppade av framst
darfor att foretaget hade manga andra byggen pa gang och det i Stockholm
var det minst angelagna? Hur pass mycket allvar 13g egentligen bakom ICGAs
bud? Dess chefsforhandiare bestkte ju aldrig Stockholm for att forvissa
sig om de svara byggnadsforhallandena. Detta anfors dock i arlighetens
namn av Kaijser men mer i forbigdende. Mot denna bakgrund blir stock-
holmsavtalet 1825 ett fiktivt sadant. Skillnaderna mellan de kontrakt

som slutligen far praktisk giltighet samt genomférandet av gasverksbygge-
na i de tre storsta staderna ar inte sd stora. Det ar i samtliga fall en
1ang och svar beslutsprocess bakom, vilken galler huvudmannaskap och &gan-
de, dimensionering av anléggningarna, val av teknik och teknisk sakkunskap
att utfdra arbetena, allmadnt och enskilt nyttjande av gastekniken, etc.

I samtliga fall togs initiativen till byggnationen av “stadens elit”,

dvs grosshandlare, fabrikoérer och hogre tjansteman, medan den tekniska



kompetensen hamtades fran Tyskland eller England. Alla tre gasverken
tillkom cmkring 1850 och i samtliga fall kravde gasverksbyggarna att fa
ensamratt pd gasdistributionen under hela kontraktstiden for att vaga sig

pa foretagen.

Det avslutande kapitlet ar avhandlingens starkaste. Klart och instruktivt
redogor Kaijser for gasteknikens vidare utveckling efter 1850. | synnerhet
lyckas han utreda konkurrensen mellan gasen och elektriciteten, forst i
fraga om belysning sedan i fraga om spisar och uppvarmning. Har visar han
ocksd i Rosenbergs anda hur gastekniken utvecklas nar den hotas av annan
teknik. Men enligt min mening betonar Kaijser inte tillrackligt de skilda
forutsattningarna for gas och el. Gastekniken var en i nastan alla avse-
enden frammande teknik, elektriciteten en i huvudsak svensk. Ravaran, lik-
som tekniken for gas, kom fran gaskolens hemlander, Storbritannien och
Tyskland, &aven om en del teknik senare utvecklades i Sverige, t ex vid
AGA, och for spisarnas del vid Stockholms gasverk och Husgvarna. P& el-
energins omrdde var energibararen (vatten) inhemsk och inom eltekniken
fanns flera svenska foretag (ASEA, NOHAB, L M Ericsson, Elektrolux, m fl)

i spetsen fran borjan. Staten och kommunerna tog via Vattenfall och Syd-
kraft m fl aktiv del 1 exploateringen av vattenfallen och spridandet av
elektricitet. Elindustri och elverk bildade flera intresseorgan. Liknande
fanns ej alls 1 samma utstrackning for gasens del. Darigenom blir det gi-
vetvis mycket enklare att bedriva propaganda och fa gehor for eltekniken
samtidigt som avsparrningar under krig och kriser Okar intresset for in-

hemska varor.

Framstallningen skulle ha vunnit pd en kraftigare systematisering med
jamforelser inte minst med gastekniken som “socio-tekniskt® system i fo-
regangslanderna Storbritannien och Tyskland men ocksd med teletekniken,
som ju var ungefar samtida i1 Sverige men fick en annan inriktning. *)
Arbetet har flera belysande diagram men man saknar k&allanvisningar och
sifferunderlag till dessa liksom till Kaijsers resonemang om gasverkens

mycket goda ldnsamhet

Denna kritik kan dock ej skymma det faktum att Kaijser skrivit en latt-
last, spannande och grundlaggande bok inom ett historiskt falt, dar det
tidigare helt saknats vetenskapliga undersotkningar. En av hans stora
fortjanster ar att han lyckas askadliggora och forklara utvecklingen in-

om gas- och elektroteknik, sd att aven en lekman kan félja honom. Dartill
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bidrar ocksd de utmarkta illustrationerna. Gasteknikens fornyade aktuali-
tet gor att framfor allt dagens beslutfattare och teknikutvecklare i amnet

rekommenderas att lasa och begrind Kaijsers arbete.

*) En konsekvent systematisering och teoretisering gor t ex Jorgen
Rasmussen om elenergins introduktion och spridning i Danmark.
Rasmussen J, Energien til magten Aalborg 1983. Varje kapitel in-
nehaller originellt nog en empirisk och en teoretisk/systematisk
del.

Sven-0lof Olsson

Jan-Erik Hagberg, Tekniken i kvinnornas hander. Hushallsarbete och hus-
hallsteknik under tjugo- och trettiotalen. Linkoping Studies in Arts and
Science No 7. Liber, Malmdé 1986. 293 sidor.

Nar introducerades elektriska hushallsapparater pa den svenska marknaden?
Hur mottogs de? Vad ansag husmddrarna om denna nya teknik - hjalpmedel

eller hot? Dessa och andra fragor besvaras i Jan-Erik Hagbergs avhandling.

Boken innehaller tre delar. Den forsta delen handlar om hushallsapparater-
nas tillkomst och om spridningen av dem i Sverige. Det drdijde ungefar 60
ar innan elektriska apparater kom i allmant bruk i svenska hushall. |
slutet av 1910-talet borjade det sd sakteliga med elektriska strykjarn,

kokapparater och dammsugare.

Bokens andra del &r dess huvuddel. Har kartlaggs mellankrigstidens dis-
kussion och hemarbetets teknifiering. Det ar framfor allt kvinnornas
roster vi far hora. Har berattas om hur kvinnoorganisationerna for fors-
ta gangen deltar i debatten om teknikens utformning och verkar opinions-
bildande.

Jan-Erik Hagberg definierar det husliga etablissemanget. Hit raknar han
Husmodersforeningarnas riksforbund, som bildades 1919, de tva stora vecko-
tidningarna ldun och Husmodern samt skolorna for huslig utbildning. Under
1920-talet argumenterade det husliga etablissemanget kraftfullt for de

nya elektriska hushallsapparaterna - de drev en moderniseringsrorelse.
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Man hoppades att tekniken skulle underlatta husmédrarnas tunga arbete

och man sadg méjligheten att hushallsapparaterna skulle kunna ersatta
tjanstefolket i1 de battre bemedlade hemmen. (Vid denna tidpunkt kopplade
man inte ihop den nya hushallstekniken med kvinnors méjligheter att for-
varvsarbeta.) Det husliga etablissemanget visade stor optimism infor tek-
niken. Dock fanns nagra kritiska roster. En av dem var Ellen Key som me-
nade att viktigare an teknik var kvinnan som den omsorgsfulla modern och

vardarinnan.

P4 1930-talet andrade debatten delvis innehdll. 1 “Kris i befolknings-
fragan® havdade makarna Myrdal, i provocerande ordalag, att hushallsarbe-
tet inte var uppgift nog for kvinnorna. Men den uppfattningen drunknade
snart i diskussionen om lanthushdllskvinnornas harda slit. Nu kom ocksa
nya tankar fran USA - hushadllsarbete underlattas inte enbart av maskiner
utan det kravs rationell organisation och effektiva arbetsmetoder. Arbe-

tet i hemmen skulle bedrivas enligt taylorismens principer.

I bokens tredje del diskuteras politiska reformer som en annorlunda stra-
tegi an teknik att forandra tillvaron. Att det husliga etablissemanget
inte argumenterade for politiska reformer berodde enligt forfattaren pa
att den politiska situationen inte tillat det. Forst i slutet av 1930-

talet blev politiska reformer mojliga.

Det ar en imponerande mangd material som Jan-Erik Hagberg har sammanstallt
och analyserat i sin valformulerade avhandling. Det ar gladjande att denna
kvinno- och teknikhistoria har plockats fram ur gommorna. Nar man laser
om mellankrigstidens husliga etablissemang undrar man varfor det ar sa
tyst cm hushallsarbete och hushallsteknik i dag.

Ann-Cathrine Aquist



Arne Dufwa, Trafik, broar, tunnelbanor, gator. Stockholms
tekniska historia. Monografier utgivna av Stockholms stad 62:1.
Liber, Stockholm, tr Uppsala, 1986. ISBN 91-38-09115-1, 281 sidor

Varfor ar det aldrig sn6 pd Sergels torg?

Den fragan och manga andra far man svar pad i Arne Dufwas
mycket innehallsrika bok om Stockholms trafik, gator, broar
och tunnelbana. Framstallningen ar rikt illustrerad med en
mangfald fotografier och kartskisser. Den behandlar huvudsak-
ligen de senaste hundra aren, dvs perioden for den storsta
expansionen, men de inledande oOverblickarna gar ofta langt
tillbaka. Volymen ar den forsta i ett flerbandsverk, Stock-
holms tekniska historia, och nasta del avses behandla
parkerna

Inledningsvis beskrivs Stockholms befolkningsutveckling
och geografiska tillvaxt och darefter gatubyggnaden och gatu-
belaggningen. Redan pd 1840-talet diskuterades om man skulle
anvanda termen "trottoar” eller "gangbana”, far vi veta. Tek-
nikerna forordade det senare, men, konstaterar forfattaren,
"den stora allménheten visade sig tyvarr inte sarskilt bild-
bar i denna fraga och sd ar det alltjamt". Genom Albert
Lindhagens principplan fran 1866 utlades 18 meter breda
gator, bl a Vasagatan, Fleminggatan och Folkungagatan och 24
meter breda allégator som Odengatan, Birger Jarlsgatan och
Karlavagen. Ytterligare nagra, Sveavagen, Valhallavagen,
Narvavagen, gjordes &annu bredare, upp till 65 meter, och for
andra, Karlbergsvagen och Ringvagen t ex, foreskrevs 12 meter
breda forgadrdar pad var sida. Dessa kom val till pass vid
breddningar ett sekel senare. Planen innebar ocksd att branta
backar skulle elimineras och en radikal idé som inte genom-
fordes forran 1911 var att Brunkebergsasen skulle genombrytas
med vad som nu heter Kungsgatan. Vid denna tid var endast
nadgra fa gatustrackningar belagda med tuktad sten och ytter-
ligare ett litet antal gator med faltsten, dvs kullersten.
Under seklets aterstdende decennier blev tuktad sten allt
vanligare och kullerstensgatorna och grusvagarna forsvann. P3
sina hall fanns trakubb, bl a framfor Sagerska husen vid
Kungstradgarden dar belaggningen bekostats av fastighetens
agarinna, som stordes av vagnshjulen. Men trakubben var foéga
hallbar och hal i regn. Av vata svallde den och i bérjan av
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1930-talet sprangdes belaggningen pad S:t Eriksbron med en
kraftig knall. Efter andra varldskriget har asfalt varit den
helt dominerande belaggningen och Gatukontoret har eget
asfaltverk.

Gatunumrering av nuvarande typ inférdes 1832. Dessfor-
innan var husen numrerade inom kvarteret. Numreringen skulle
utgd fran slottet och dar detta inte var mojligt fran oOster
till vaster och fran soder till norr med udda nummer pa
vanster sida.

Trafiken bestod givetvis lange endast av hastfordon, men
under en period pd 1700-talet var barstolar relativt popu-
lara, de hyrdes ut till allmanheten och taxor och trafikfore-
skrifter utfardades (vagnar och sladar skulle vaja for dem).
Hastomnibussar fanns vid mitten av 1800-talet och senare
hastsparvagnar. Dessa ersattes av elektriska sparvagnar vid
sekelskiftet. Den forsta trafikrakningen gjordes 1870 i Mynt-
gatan, som dd passerades av tvatusen fordon under ett dygn.
Fran 1890 har regelbundna trafikrakningar genomforts. Vid den
tiden passerades de livligast trafikerade platserna och
tullarna av omkring femtusen fordon per dygn. ldag ar antalet
vid tullarna ungefar det hundrafaldiga. Bilarna kom vid
sekelskiftet och redan vid forsta varldskriget var de lika
vanliga i1 trafiken som hastfordonen. Cyklarna utgjorde
omkring en fjardedel av fordonen pad tjugotalet och mer &an tva
tredjedelar under andra varldskriget. Senare har deras andel
sjunkit till cirka en procent.

De forsta trafikskyltarna kom i borjan av tjugotalet. En
av de forsta var en trafikcirkel, en platkrans med pilar som
visade i vilken riktning trafiken skulle kéra. Den sattes upp
pa Eriksbergsplan 1921. Senare foljde trafiktrianglar som
varnade for refuger, trafikpilar som utmarkte kérriktningen
skyltar med texten infart forbjuden och parkeringsskyltar. |
slutet av tjugotalet fanns nagra hundra trafikskyltar i
Stockholm. Standarden var till en boérjan varierande i1 olika
delar av landet men 1931 faststalldes den forsta vagmarkes-
forordningen.

Sveriges forsta trafiksignal sattes upp 1925 i kors-
ningen Vasagatan-Kungsgatan. Den bestod av fyra lyktor, en i
vardera gathornet, som visade rott eller grént sken. Under de
foljande aren infordes gult ljus och man experimenterade med
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olika signalfoljder for att slutligen stanna for vad som kom
att kallas Stockholmsmetoden, bestdende av sex faser. Med
aren har signalernas automatik blivt alltmer forfinad och
fran sextiotalet har man infort datorstyrning av signalerna i
hela stadsdelar.

1925 fanns i Stockholm niotusen bilar. Parkerings-
platserna var tolvhundra och man fick parkera endast pa
dessa, i centrala innerstaden dessutom hdgst 30 minuter. Den
som skaffade bil mdste alltsad ha garage. Senare utokades
antalet parkeringsplatser, men bilarna 6kade betydligt mer.
Parkeringsbekymren lostes tillfalligt genom andra véarlds-
kriget, d& manga bilar avregistrerades. Men efter kriget var
bilarna 30 000 och garageplatserna 10 000. P& parkerings-
platserna fick man std hoégst ett dygn. Den dittills havdade
principen att gatan inte fick ersatta garage Overgavs
emellertid 1946 da ocksad den s k datumregeln infordes for
renhallningens skull. Under femtiotalet o6kade bilantalet
lavinartat. Stockholm hade 1950 40 000, 1960 131 00 och 1970
221 000 bilar. Parkeringsmatare sattes upp fran 1952 och
trafikvakter, "lapplisor”, anstalldes fran 1957 och alla
tillgangliga utrymmen, gardar, gator och rivningstomter
upplats till parkeringar. Aven i de fororter som planerats pa
fyrtiotalet och tidigare var parkeringsproblemen stora, de
var ingalunda planerade foér den biltathet som snart naddes.
1962 visades, bl a genom flygfotografering, att parkerings-
platser fanns endast for drygt halften av bilbestandet. Fel-
parkeringarna var saledes manga (1962 o6ver 100 000, 1968
betydligt fler an 200 000, 1970 fler &n 300 000 och 1979 &ver
400 000) och manga struntade i bdterna. 1971 betalade endast
tvd av fem utan att domstol blev inblandad och i genomsnitt
en av fyra parkerade utan att lagga pengar i parkerings-
automaten. Forhallandena forbattrades genom att parkeringshus
uppfordes, att (fran 1977) fordonsagaren, inte som forut
foraren, blev ansvarig for felparkeringar och genom att
myndigheterna fick ratt att forsla bort felparkerade fordon.

Den o6kande trafiken har medfort att stadens Oppna
platser fatt nytt utseende i flera omgdngar. Stureplan
gjordes till cirkulationsplats redan 1919. Sin berdmda
"svamp” vid vilken flera sparvagnslinjer och garna stock-



holmarna méttes fick den 1937. Nybroplan och Norra Bantorget
gjordes om till cirkulationsplats 1938. Norra och stédra spar-
vagarna forenades vid Slussen 1922 och den moderna trafik-
maskinen dar invigdes 1935, redan fran borjan planerad for
hogertrafik. "Tegelbackselandet” forsvann eller atminstone
minskades 1948, d& en provisorisk viadukt 6ver jarnvagen
invigdes. Tidigare hade trafiken fatt vanta vid bommarna for
stambanan och ibiand dessutom vid brooppningar i Stadshus-
bron. Stora omlaggningar foljde ocksd vid hogertrafikens
inforande 1967, d& samtidigt sparvagnarna i Stockholm
forsvann

Vanstertrafik gallde i Sverige 1734-1878 och foreskrevs
pa nytt 1916 (men da endast for bilar). Forslag att infora
hogertrafik diskuterades manga ganger fran 1927 och framat,
men vid folkomrdstningen 1955 rostade 83 % for vanstertrafik.
Icke desto mindre beslot riksdagen &tta ar senare att infora
hogertrafik och sd skedde soéndagen den 3 september 1967 Kkl
4.50 pa morgonen till en kostnad av 628 milj. 1 Stockholm var
hela innerstaden avstangd for trafik i 29 timmar. 2 200
personer med 600 fordon var engagerade i omlaggningsarbetet
som leddes av en stab med sekretariat, lageskartor, telefon-
vaxel och reservstyrka. Vagmarken som satts upp i forvag men
overtackts med folie avtacktes, signalstolpar monterades i
redan fardiga hal, provisoriska trarefuger avlagsnades dar
ombyggnader gjorts i1 forvag eller sattes upp dar permanenta
forandringar skulle goras senare och massor av vagmarken
avlagsnades. Sa smaningom brots sparvagnssparen upp over hela
staden. Dagen H avlopte val och det av somliga befarade
blodbadet uteblev helt, trafikolyckorna var under en period
farre an vanligt.

Det intressantaste avsnittet i Dufwas bok &r kanske det
som beskriver Stockholms broars historia.

Stadens aldsta existerande stenbro ar Norrbro, vars
norra valv fardigstalldes 1797 och det s6dra 1806. Konstruk-
toren, Erik Palmstedt, lat mura nedre delen av stenpelarna i
en stenpram som sedan flottades pad plats, delvis fylldes med
vatten och sanktes ovanpd i forvag nedslagna palar. S& fort-
sattes murningen och nar den var klar togs pramens sidor bort
medan bottnen fick ligga kvar som fundament for stenpelaren.



Pramsidorna forsags med en ny botten och proceduren upprepades.

Trabroarna till Riddarholmen ersattes 1789 av en stenbro,
Palmstedtska bron, som var en gava till Gustav 111 fran Stock-
holms borgerskap nar han atervande fran sin italienska resa.
Den ar nu sedan lange forsvunnen, men valvet finns i Stadshus-
tradgarden. Nar sammanbindningsbanan byggdes ersattes bron av
en gjut jarnsbro 1867. Denna revs och ersattes i sin tur av en
betongbro 1958 nar tunnelbanan drogs fram.

Norrbro fick ett komplement 1878 i Vasabron med sju
bdgspann av stal. Nar den byggdes tankte man sig att bredda
Riddarhusgrand till det dubbla och riva en del av Bondeska
palatset och den ansluter darfor osymmetriskt till Riddarhus-
grand.

Den bro i Drottninggatans forlangning som redan Tessin
planerat kom till stand forst 1907, da Riksdagshuset fardig-
stallts. Detta provisorium, "Rattfallan", en gangbro i stél,
ersattes 1931, dad Malaren reglerats, av den permanenta
Riksbron.

En bro fran Skeppsbron till Stromgatan har diskuterats
alltsedan Lindhagens stadsplan pa 1860-talet och &ver
sommaren 1928 satte Svea ingenjorkar pd nio timmar upp en
provisorisk pontonbro. Ett annat lage som diskuterades var
fran Gustav Il1l:s staty till Hovslagargatan och en tunnel
till Strandvagen i detta lage var ocksd pa tal. Efter langa
diskussioner och en dramatisk debatt i1 stadsful lmédktige
Oppnades en provisorisk bro pad trapalar 1946. Provisoriet
Stréombron som ansags forstora utsikten over slottet var
avsett att vara tio ar och var inte medtaget i stadsplanen.
Men trapalarna forstarktes 1964 och nagon rivning ar inte
aktuell

Den senaste forbindelsen mellan norr och soder, Central-
bron, ar anlagd ovanpa Gamla stans tunnelbanestation. Sodra
delen Oppnades 1959 och den norra 1967.

Den forsta slussen vid Slussen anlades 1642. En ny sluss
konstruerad av Polhem 6ppnades 1755 och ytterligare en intill
Polhems ritad av Nils Ericson 1850. Mellan dessa bada anlades
den nuvarande Karl Johansslussen 1935, sedan slusskarusellen
kommit till. D& hade Hammarbyleden Gppnats 1929 och fartygs-
trafiken vid Slussen kunde begransas.



Soderut gick forbindelsen via Skanstull. Nar Hammarby-
leden drogs genom ndset dar fordrades en ny bro och en modern
dubbelarmad klaffbro stod fardig 1925. Under byggtiden gick
trafiken over en imponerande provisorisk traviadukt. Klaff-
bron behdovde kompletteras, men forst 1947 kunde Skanstulls-
bron, en hégbro med utrymme ocksad for tunnelbanan, invigas.
Annu en forbindelse, Johanneshovsbron, ©ppnades 1984.

Vid Hornstull fanns sedan 1600-talet en annan fdrbindelse
sdderut pa en flottbro 6ver Liljeholmsviken. 1890 anlades en
ny Fflottbro och 1915 ersattes den av en trédbro langre mot
oster med svangspann i stal. Denna ersattes 1928 i sin tur av
en hogbro i stdl och betong som 1954 dubblerades.

Sodra stambanan gick forst pd en jarnvagsbank alldeles
intill, men nar Hammarbyleden anlades mste jarnvagsbanken
avlagsnas. D& byggdes Arstabron éver Arsta holmar och
Oppnades 1929. Den var tankt ocksa for gatutrafik, men
mojligheterna har hittills inte utnyttjats.

En bro till Skeppsholmen har funnits sedan flottan
flyttade dit pd 1600-talet. Den nuvarande stalbron ar fran
1861, men har forstarkts flera ganger.

Nybron byggdes i Nybrogatans foérlangning over davarande
Nybroviken till Blasieholmen omkring 1640. Viken innanfor
bron, "Katthavet", var dyig och illaluktande och efter
koleraepidemin 1834 beslots att den skulle fyllas igen. Pa
platsen anlades Berzelii park. Senare gjordes utfyllnader
ocksd pa& utsidan av bron, men dess racke utefter Berzelii
parks ostra sida finns fortfarande kvar.

Broar till Djurgarden har funnits sedan 1600-talet. Den
nuvarande Djurgardsbron byggdes till Stockholmsutstallningen
1897, men fornyades 1977 med samma utseende. Brodelarna
lyftes pd plats med pontonkranen "Lodbrok™.

Ocksd& Stadshusbron har anor sedan 1600-talet, d& den var
500 meter lang och en av Europas langsta trabroar. S&
smaningom ersattes den av en stenbank pd sankta fartygsskrov
och 1919, d& Stadshuset var under byggnad, av en klaffbro i
stal. Sedan 1949 kan klaffarna inte langre Oppnas.

Kungsbron ersatte 1881 den aldre bro 6ver Blekholmen som
gett namn &t Gamla Brogatan. Dess viadukt 6ver bangarden
byggdes 1907. En byggnadsminnesforklaring var foreslagen da
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den revs 1985.

Klarabergsviadukten oppnades 1961. Den stora bredden, 31
meter, som forst nu byggs ut 6ver hela langden, foérklaras av
att den avsags fa forbindelse med Norr Malarstrand over
Serafimerlasarettets omrdde, planer som inte kommer att
realiseras.

S:t Eriksbron var nar den stod fardig 1906 en smacker
stalbro i sju spann med bagformiga huvudreglar med dragband
(de forsta i Sverige) i de tre mellersta spannen. Trettio &r
senare breddades den, stalkonstruktionen ersattes av stal-
balkar under ett dack av betong och pelarna foérstarktes med
betong. Under brodacket reserverades plats for en framtida
tunnelbana.

Ett komplement till forbindelserna mellan norr och sdder
via Gamla stan var Vasterbron mellan Séder och Kungsholmen,
en bagbro i stdl som oOppnades for trafik 1935. | det
ursprungliga forslaget avsadg man att flytta stambanan till
denna strackning.

De &aldsta forbindelserna till Drottningholm gick via
Ballsta bro. For medel som rikets stander anslagit som
faddergava till kronprinsen tillkom 1787 en flottbro vid
Traneberg. Pa 1850-talet hade den forfallit och en ny upp-
fordes i ett sydligare lage. 1914 Oppnades en pontonbro som
ocksd kunde ta sparvagstrafik; brofastena finns annu kvar. En
hogbro 6ppnades norr om denna 1934, med tva parallella
betongvalv och med vid den tiden véarldens langsta spannvid
for en betongbagbro, 181 meter. Anledningen till den
forvanansvart hoga segelfria hdjden, 26 meter, var att man
planerade att anlagga en storhamn i Ulvsundasjon. Vpk-ledaren
Lars Werner har berattat att han som ett mandomsprov infor
sina ungdomskamrater i Fredhall promenerat over bron pa
brovalven

En flottbro till Lidingd konstruerades 1803 mellan
Larsberg och Lidingdbro vardshus och var med sina 750 meter
Sveriges langsta bro och en av de langsta i varlden. Attio &r
senare flyttades bron till det nuvarande laget mellan Ropsten
och Torsvik. Aven vid mattlig sjogang slog vagorna oéver bron
och nar vattenstandet forandrades kunde den pad grund av att
forankringarna lag p& olika djup anta en slingrande linje.



Dessutom kunde anslutningarna till land bli mycket branta.
Med bilismens intdg maste den darfor ersattas och 1926 full-
bordades en stalbro som annu finns kvar. Den kompletterades
1971 med ytterligare en bro med tvd ladbalkar i stal pa
betongfyllda stalpalar.

En av de markligare broarna i Stockholms innerstad ar
Sveabron som uppfdordes 1897 i betong i Odengatan oOver Svea-
vagen som da gick lagre an nu. Nar Sveavagen i borjan av
tjugotalet fylldes till Odengatans niva fick bron ligga kvar
och ligger dar an. Pa 1950-talet fylldes haligheten under
valvet genom injektering med betong.

Vinterbroar lades fram till 1930 ut p& isen mellan
Skeppsholmen och Galérvarvet samt mellan Gamla stan, Sdder
Malarstrand och Norr Malarstrand.

Dufwa beskriver ocksd, men tamligen kortfattat, tunnel-
banans utbyggnad, den har ju tidigare beskrivits i flera
arbeten. Den forsta etappen, Slussen-Skanstull, Oppnades
redan 1933, vilket sannolikt fia av dagens resenarer vet.
Efter kriget fortsattes arbetet p& Omse sidor om S:t Eriks-
bron. Eftersom vid den tiden endast en innerstadslinje
planerades (dock med en aldrig utfoérd utbyggnad mot nordvast
fran Odenplan) drogs linjen i en stor bukt fran Tegelbacken
till Fridhemsplan darifran anslutning fanns till férortsbanan
vasterut. Strackan fram till Hotorget som anlades genom att
gatorna gravdes upp varefter tunneln gots och schaktet lades
igen Oppnades 1952. Tva ar tidigare hade de sodra fororts-
banorna fatt forbindelse med Slussen. Strackan mellan
Hotorget och Slussen var den mest komplicerade delen och
anlades delvis i bergtunnlar och under Norrstrom i
tryckluftskassuner. Den var klar 1957 och darmed forenades
den vastra och sédra tunnelbanan.

Sydvastbanan oppnades till Ostermalmstorg 1964 och
vidare till Ropsten 1967. Tunneln under Liljeholmsviken som
ingdr i den byggdes i en torrdocka pa Beckholmen under tva pa
varandra foljande somrar varefter delarna kopplades ihop,
flottades till sin plats och sanktes. Av denna bana gar inte
bara innerstadsdelen utan 75 % i bergtunnel som inte &ar
mycket dyrare att anlagga an spar pa egen banvall ovan jord.

Den tredje banan som till over 90 % gar i bergtunnel
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Oppnades mellan T-centralen och Hjulsta 1975, mellan Hallon-
bergen och Akalla 1977 och pa strackan Vastra skogen-Rissne-
Rinkeby 1985. Specifikationerna har gradvis andrats sd att
langre tdg och hogre farter kan tilladtas. Den forsta banan
har en minimiradie i1 kurvorna av 212 meter, den andra 350
meter och den tredje 600 meter.

Manga forlangningar har diskuterats, fran Bagarmossen
mot Bollmora, fran Hagsatra mot Alvsjo, fran Ropsten mot
Lidingd och kanske vidare mot Bogesundslandet, fran Taby mot
Hagernas. Ursprungligen avsdgs att den tredje linjen fran
Kungstradgarden skulle fortsiatta mot Slussen, dOstra Sddermalm
och Nacka med anslutning till Hagsatralinjen; som ett alter-
nativ har en strackning Strandvagen-Skansen-Sodermalm utan
anslutning till Slussen diskuterats. En fortsattning av Taby-
linjen sdderut till Odenplan och langre soderut har ocksa
diskuterats. Inget av dessa forslag ar for narvarande
aktuellt

Med sina 104 km och 97 stationer var Stockholms tunnel-
bana 1980-81 den nionde i varlden.

Boken avslutas med ett avsnitt om geoteknik dar bland
annat de olika tekniker som kommit till anvandning vid
tunnelbanebyggandet beskrivs, frysning, kemisk jord-
injektering, dranering och motsatsen, infiltration av grund-
vatten for att motverka grundvattenssankning och darav
foljande sattningar. Till sist finns ett avsnitt om personal-
omsorg, hur bland annat damm och buller attackerats.

Det ar en faktarik och mycket intressant bok Arne Dufwa
skrivit och den &ar intressant inte endast for teknikern eller
teknikhistorikern utan aven foér till exempel den social-
historiskt intresserade och for Stockholmsalskaren, nagot som
forhoppningsvis denna recension kan ge en forestallning om.

Varfor ar det da ingen sno pad Sergels torg? 1 slingor av
kopparror ingjutna i betongplattor under gangbanebelaggningen
cirkulerar glykolblandat uppvarmt vatten i hela omradet runt
torget, sammanlagt 23 000 kvadratmeter. Ytterligare 50 000
kvadratmeter runt Gallerian ar behandlade pa samma satt, men
dar ar roren av plast.

Goran Andolf



Ruben Mild (red.), Laxsjon. Hytta-Bygd-Manniskor. En uppsatssamling,
utgiven av Laxsjobygdens Vanner, c/o Mild, Falun. Falun 1986. 202 sidor.

Laxsjon ar en liten ort i Dalarna med Borldange och Ludvika som nédrmast
liggande tatorter. Den ligger i norra delen av den skapelse som gar under
namnet 'Ekomuseun Berslagen' - se kartan!

Ekomuseitanken bygger pd att man visar sambandet mellan manniskan och
kulturlandskapet. ‘Laxsjoboken' fyller hogt stallda krav pa en guide som
vill framja ett sddant syfte. - Boken innehdller ett 50-tal bidrag skild-
rande hyttan, nedlagd 1877, arbetet dar, brukspatroner och hyttdréngar,
torp och torpare, luffare, original, olika folkrérelser och deras fram-
vaxt, amerikafebern, skolor och mycket annat.

LAXSION

SMEDJEBACKEN

LUDV]

HALLSTAHAMMAR

Hyttan beskrivs med utnyttjande av tillforlitligt primérmaterial, bl a
hamtat ur Jernkontorets Annaler. Den tekniska beskrivningen bygger pé
Ivar Bohms i Polhem 1984/1 omndmnda arbete 'Den svenska masugnen under
1800-talet'.
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Laxsjoboken ar tillkommen pad ett mindre vanligt satt. En ideell organi-
sation for rehabilitering av alkoholskadade inkdpte for sin verksamhet en
storre slaggstensbyggnad, tidigare anvand som bostader at hyttarbetare.
Snart upptacktes de varden som lag i platsens historia, nagot som initi-
erade bildandet av en arbetsgrupp under ledning av en pensionerad frikyr-
kopastor, Ruben Mild. Denna av ett tiotal personer sammansatta grupp tog
pd ett tidigt stadium kontakt med erfarna museiman och fick darigenom

stéd och uppslag.

Forutom att bokens olika kapitel ger nyttig och ndjsam lasning formedlas
en positiv atmosfar av samhorighet mellan samhallet och den pa sin tid do-
minerande hyttanlaggningen med allt vad denna forde med sig av jarnmalms-

och kalkbrytning, trékolning och transporter.

Jag en invandning mot boken, en invandning scm dock latt kan vandas till
ndgot positivt: Kallhanvisningarna ar inte alltid utforda pd ett ur bib-
liografisk synpunkt riktigt satt. S& anges t ex bokreferenser i vissa fall
utan titel och tryckort alternativt utan tryckort och tryckar. - En av
uppsatserna avslutas med anvisningar till “Jernkontorets Annaler, konto-
bocker mm® . Vilka kontobocker? - Att hanvisa till Jernkontorets Annaler
med dess manga hyllmeter underlattar inte; jag vet att Darells register,
som for ovrigt recenserades i Polhem 1983/3, har anvénts for att leta

ratt pa relevanta argangar och sidor. Detta hjalpmedel borde ha namnts.

Eftersom arbetsgruppen, enligt vad som meddelats mig, fortsatter att samla
information vore det en lamplig uppgift att komplettera med en sakkunnigt
utford litteratursammanstallning. Gruppen kunde da begagna tillfallet att
hanvisa till ké&llor som behandlar jarnframstallningens och masugnens ut-
vecklingshistoria i Sverige. S& skulle t ex skrifter utgivna av Jernkon-
torets bergshistoriska forskning kunna nadmnas och de viktigaste rodnen sam-
manstallas for att mera ingdende an vad som skett placera in Laxsjohyttan

i sitt stérre sammanhang.

I Laxsjoboken nadmns att en av bygdens soner - Lars Olsson - tagit initia-
tiv till och uppfort en fritidsby med tolv modernt inredda och kodksutrus-
tade fritidshus, dar gaster kan tas emot aret om. For dem som vill njuta
nagra veckor i lugn och ro i ofdrstord vildmark ar fritidsbyn en tillgang.
Laxsjoboken ger ledning vid utflykter saval i tiden som i rummet.

E BOrje Bergsman
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Peter English, Guatemala railways and industry. 1986. 85 sidor.

John Harrison, John Gjers, ironmaster - Ayresome ironworks
1986. 122 sidor.

Laurence Ince, The Neath Abbey Iron Company. 1986. 138 sidor.

Tony Woolrich, Mechanical arts and merchandise - industrial
espionage and travellers®™ accounts as a source for technical
historians. 1986. 154 sidor.

Andra rubriker i forlagets katalog: Industrial Archaeology,
Metal lurgy

Humanistisk-samhal Isvetenskapliga forskningsradet (HSFR)
har for 1987 tilldelat POLHEM ett anslag for fortsatt utgivning.

En arbetsenhet for teknikhistoria

har inrattats vid Chalmers Tekniska Hogskola. Den verksamhet
som hittills bedrivits vid Centrum for teknikhistoria vid CTH
kan harigenom vidgas till att omfatta ocksd forskarutbildning
och forskning. Forestandare for arbetsenheten ar Jan Hult.

Kunskapstivoli vid Malmé Tekniska Museum

Sondagen den- 1 februari 1987 oOppnade Tekniska Museet/Sjofarts-
museet i1 Malmd sitt 900 m stora, historiepraglade '"science
center” med det svensktalande namnet "Kunskapstivoli'™. | centrum
bland alla publika, popularvetenskapliga experiment finns en
idé- och vetenskapshistorisk avdelning med tvd spannande ut-
gangspunkter, bada med en tydligt lokal forankring i Skane:
Tycho Brahe och Marten Triewalds instrumentsamling.

Tycho Brahe, Nordens forste, systematiskt arbetande vetenskaps-
man moter besdkaren p&d en av sina observationsbalkonger, dar en
av de stora ekvatorialmillarsfarerna rekonstrueras infor publi-
ken. Tycho framtrader som en nobelt kladd, tamligen portrattlik
vaxfigur. Besodkaren befinner sig hos honom under hans stjarn-
himmel en kulen novembernatt i slutet av 1500-talet, och man
konfronteras med de tekniska forutsattningar som han hade for
sitt astronomiska arbete.

Strax intill trader besdkarna in i en spegelsal i Riddarhuset



i Stockholm. 1 centrum bland en rad valkanda adlingar fran
borjan av 1700-talet star Marten Triewald kladd i bla sammet
efter tavlan i Vetenskapsakademiens sessionssal. Portrattlika,
tidsriktigt valkladda konstverk, alla dessa museifigurer

Aterstoden av den urspringligen 327 nummer stora Triewald-
samlingen, nu konserverad och delvis rekonstruerad av Malmo
Tekniska Museum, erbjuder en fascinerande anblick f6r den som
ar intresserad av hur vart vetenskaps- och tekniksamhalle
grundats och vuxit fram. | den man man inte helt kan rakna ut
hur man pa Triewalds tid tankte sig dessa experiment fungera,
ar de i alla fall vackra att se pa.

Ljud- och ljusspel forstarker intrycken av scenerna med Tycho
och Triewald med sallskap liksom den spektakulédra presentatio-
nen av det magdeburgska experimentet i spegelteknisk version.

For dagens teknologer och naturvetare i1 Lund kan det vara ndj-
samt att gora sallskap med sina allra forsta foéregangare dar
de sitter och lyssnar pa den forsta mekanikforelasningen i
Lundagardshuset. Lektor ar Triewalds assistent Daniel Menloés,
som tilltratt sin for den unika samlingen "inkopta"™ professur.

Alla vetenskaps- och teknikintresserade ar valkomna att ta del
av vart permanenta Kunskapstivoli och halsa pa hos de histo-
riska personligheterna - och att ge oss synpunkter pa hur vi
bor ga vidare.

Per Ragnarson
1:e intendent
Tel: 040-34 44 53
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Redaktionen

POLHEM publicerar uppsatser, recensioner, notiser och andra
inldagg i teknikhistoriska amnen. Bidrag mottas p& svenska,
norska, danska och engelska. | undantagsfall kan bidrag pa

tyska eller franska accepteras.

Maximalt omfang for uppsatser ar 30 sidor. Debattartiklar
mottas med intresse. Skriv kort, en a tva sidor. Korta
presentationer av teknikhistoriska kurser, utstallningar

m.m. &r ocksa valkomna.

Forfattaranvisningar

Manuskript insands i tvd exemplar. De skall vara maskin-
skrivna med dubbelt radavstand (som i denna text) och bara

pa en sida av papperet. Vanstermarginalen skall vara 4 cm.

Noter numreras lopande 1, 2, 3, ... Text for sig och

noter for sig.
Litteraturreferenser skrivs enligt Historisk Tidskrift.

Il lustrationer och tabeller forses med forklarande text.

Mattenheter bor anges i Sl-systemet.

Manuskript kan sandas till endera av foljande medlemmar

av redaktionen:

Jan Hult, Centrum for teknikhistoria, CTH, 412 96 GOTEBORG

Svante Lindqgvist, Teknikhistoria, KTHB, 100 44 STOCKHOLM








