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DOMESTIC ACCIDENTS AND IMPROVEMENTS IN GAS 
INFRASTRUCTURE SAFETY IN THE MID-20th CENTURY

Mercedes Arroyo

The well known dangers of fire and explosion were important disadvanta-
ges of coal gas, particularly when it became generally available for domestic 
use. Accidents caused by the inappropriate use of gas were sometimes the 
consequence of user’s negligence, while in other cases they were the result of 
damage to the distribution infrastructure. In order to minimize these risks, 
gas companies took steps to introduce safety measures in the external and 
internal household use of gas. Nevertheless, the most important difficulty 
in the prevention of certain accidents was the apparent determination of 
some individuals to take their own lives and thereby endanger those of their 
neighbors. 

The Barcelona gas company, Catalana de Gas y Electricidad, was very 
conscious of this situation, and in order to address the danger drew up sta-
tistical studies on the causes of involuntary and voluntary accidents arising 
from the use of coal gas, with the purpose of minimizing them. In our paper, 
we first provide some references on the implementation of safety regulations 
for the use of gas in Spain. Secondly, we present statistics from the period 
1950-60 in order to explain the situation created by economic circumstances 
and the effort made by gas companies to reduce the adverse effects arising 
from the erroneous use of coal gas. Finally, we summarize the most impor-
tant questions posed by our research.

* * *

TECHNOLOGICAL MEANS FOR THE INTRODUCTION OF 
THE GAS INDUSTRY IN REUS

Florentino Moyano 

The focus of our study is the city of Reus. The bourgeoisie in this Catalan 
town followed keenly everything that happened in Barcelona, the largest and 
most cosmopolitan city in Spain. At the same time, Barcelona itself looked 
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to the Northern cities of Europe, especially to London and Paris, because it 
sought to attain the same level of modernity by acquiring the latest technolo-
gical innovations to improve its quality of life. Barcelona was the first Catalan 
city to set up the industry of the gas produced by soft coal distillation, the 
first infrastructures for which it introduced three decades later than London 
and two decades later than Paris. The bourgeoisie in Reus had control of 
industry, trade, and the municipal government, and was therefore able to 
decide the future of the town. Ten years later, in 1854, following the example 
of Barcelona, the gas industry was installed in Reus. The Catalan bourgeoisie 
created a channel for technologic knowledge from the developed countries. 
This means of communication was aimed at establishing common channels 
for the introduction of gas technology in Catalan towns, and I take the case of 
Reus as an example, because at that time it was the Catalan town that ranked 
second in economic and demographic importance. In the beginning, this tech-
nological communication came from England and France. England exported 
technology, technicians and soft coal, while France only exported technology 
and technicians. However, both countries supplied business initiatives. This 
was a one-way communication channel. The technological process that took 
place with the introduction of the gas industry in Reus reveals elements com-
mon to similar processes in other Catalan cities.

* * *

THE ADOPTION OF NEW TECHNOLOGIES BY SPANISH 
GASWORKS

Francesc X. Barca Salom; Joan Carles Alayo

The technology of gas production for public lighting and domestic and 
industrial uses has now become obsolete. The replacement of coal gas by 
natural gas resulted in the abandonment of distillation and physical and 
chemical depuration technologies in favour of extraction and distribution 
processes. The production of coal gas contains the germ of renewal because of 
the need for frequent changes due to the deterioration of retorts. As a result, 
iron retorts were replaced by ceramic ones. Their position changed from 
horizontal to tilted, and finally to vertical. In order to boost production, the 
retorts were enlarged before being replaced by chambers. Another change 
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in coal gas production concerns heating, i.e. by coke or tar combustion or by 
gas producer. New methods were subsequently introduced in order to obtain 
town gas by means of mixing blue water gas and carburetted water gas with 
coal gas. The decade of the 1960s marked a trend towards a new technology 
of gas production: cracked gas. This process replaced coal by oil as a raw 
material, giving rise to a cleaner and more chemical system of production. 
This paper provides a preliminary approach to the evolution of technologies 
of gas production at fifty gasworks in Spain. To this end, an attempt is made 
to gather dispersed and heterogeneous information in order shed light on the 
evolution of technological change in the cities where this took place.

* * *

THE GAS INDUSTRY IN MÁLAGA (1854-2009)

Mercedes Fernández Paradas

The present work studies the evolution that has taken place in the produc-
tion and consumption of gas in Málaga from 1854 -the year of the inaugura-
tion of public lighting - to the present day. To this end, I have brought toge-
ther the relevant statistics and information analysis, relating them to those 
factors which have conditioned the development of this activity; namely, the 
technology used, the business aspect, the spread of electricity and butane 
gas, the socio-economic structure of the city and the size of its population. 
The case of Málaga is particularly interesting due to the fact that it was, and 
still is, one of the largest urban areas in Spain -81.000 inhabitants in 1860 and 
566.000 at present. In addition, the city underwent a notable industrialisation 
process from the mid-1880s to the 1920s.

* * *

URBAN GAS AND ELECTRICITY NETWORKS IN PORTUGAL: 
COMPETITION AND COLLABORATION (1850-1926)

Ana Cardoso de Matos 

Even though the decision to create urban infrastructures for gas was one 
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of the responsibilities of local councils, in the last decades of the nineteenth 
century the concession for gas distribution was granted to private businesses 
from the very beginning. In an attempt to attract private capital, the conces-
sions granted by the municipal councils were for extended periods of time, 
in order to allow for the recovery of the fixed capital investment. Thus, at the 
beginning of the twentieth century, the introduction of electricity was ham-
pered by those extended contracts established by municipal councils with 
gas companies to supply gas for public lighting. This situation explains why 
electricity was often introduced earlier in cities that were not district capi-
tals and did not have gas lighting. This study traces the diffusion of urban 
gas networks in Portugal in comparison with those of electricity, and also 
analyses some situations of competition or cooperation in the creation and 
exploitation of gas and electricity networks. 

* * *

COMMERCIAL SUPPORT AND DIFFUSION OF COOKING 
WITH GAS IN HOUSEHOLDS IN FRANCE IN THE FIRST 

HALF OF THE XX CENTURY

Jean-Pierre Williot

The development of cooking with gas from the 1880s onwards can be 
explained by numerous scientific, technical, and commercial factors. Although 
the manufacture of gas cooking appliances had already begun in the 1830s, 
it was only in the late 19th century that the use of gas as an energy source for 
cooking made progress. Improvement in the knowledge of the physics and 
chemistry of gas, together with better control of the calorific value of gas-
produced flames, prompted gas appliance manufacturers to provide cookers 
which were both more efficient and had a wider range of functions. However, 
it was only the adoption of the thermostat during the 1930s that made it pos-
sible to put onto the domestic appliance market gas cookers which combined 
all the necessary functions – burners, a rotisserie (roasting spit), and an oven. 
The gas companies played a dual role in this innovation process. On the one 
hand, they encouraged gas cooker manufacturers to make their equipment 
more efficient, passing on to them knowledge based on the results of research 
into flames and combustion that some companies were carrying out in their 
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laboratories. On the other hand, they organised very comprehensive adver-
tising campaigns in order to attract ever-increasing numbers of customers. 
Cookery lessons, during which a theoretical and scientific presentation was 
given, demonstrations of gas cookers, and showrooms all played their part in 
helping to mobilise consumer attention. With the sale to a large local autho-
rity of a rotisserie-equipped gas oven enabling dozens of meals to be cooked 
in a day, and to the housewife who had to be convinced of the advantages of 
cooking with gas – with recipes to prove it- the entire strategy of an industrial 
network can be analysed. This study shows that the innovation of cooking 
with gas, developed in France from the 1880s to the 1960s, lies at the very 
intersection of scientific knowledge, technical inventiveness, and an energetic 
commercial attitude.

* * *

FROM FOLLOWING TO IMPROVING TECHNOLOGY: 
THE CASE OF THE SWISS GAS INDUSTRY IN THE 19TH 

CENTURY

Serge Paquier

On adoption of the new lighting technology during the 1840s and 1850s, 
Swiss cities form part of the second wave of diffusion, together with German, 
Austro-Hungarian, Spanish and Italian cities. Although Swiss cities were 
followers, the general tendency was to establish national control over these 
new infrastructures. In some cities, however, the process developed further 
due to technicians from a fertile milieu where science and technology were 
converging. This dynamic was particularly strong in Geneva, where from 
the last third of the Enlightenment useful knowledge was produced on the 
basis of the English and French models, and later the German model. From 
this milieu came the creative technician Daniel Colladon (1802-1893), whose 
first qualification was in physics, one of the main sciences, which together 
with chemistry enabled the development of new technical networks such as 
gas lighting, railways, and mass water adduction. Colladon regarded infras-
tructures as “outdoors laboratories” from which according to Mokyr’s view 
at least “sustained improvement” should emerge, to be followed eventually 
by new technological components, or better still a new technological system 
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well adapted to the Swiss situation, where there was no coal but enormous 
reserves of water power. The sustained improvements acquired in Geneva 
spread to other European cities in a process that involved the “haute banque 
protestante”. The analysis borrows concepts recently developed by the histo-
rians François Caron and Joel Mokyr.

* * *

SEARCHING FOR A PATTERN IN THE HISTORY OF GAS IN 
ITALY, FROM EARLY 19TH CENTURY EXPERIENCES TO 

THE BIG MULTIUTILITIES OF NOWADAYS

Andrea Giuntini

The task of tracing an overall history of the gas industry in Italy poses no 
particular difficulties (A. Giuntini, “Une croissance sans modèle? L’industrie 
du gaz en Italie à travers l’analyse de quelques cas urbains », in L’industrie du 
gaz en Europe aux XIXe et XXe siècles. L’innovation entre marchés privés et collec-
tivités publiques, dir. S. Paquier et J.-P. Williot, Bruxelles, Peter Lang, 2005). A 
good historiography provides the basis for such an undertaking. Some spe-
cific milestones, key moments and decisive stages can be clearly identified, 
as is the case in many similar examples in Europe. In particular, the paper 
covers the intriguing links between private and public sectors, the municipal 
role, and the relationship between gas and modernization. However, a more 
detailed view reveals a very broad propagation of individual experiences, 
from major cities to minor ones: several stories which all belong to the Italian 
context, but each one different from the other. It is not possible to establish a 
single homogeneous context. To a great extent, we are obliged to rule out the 
existence of a common pattern of the growth in the gas industry in Italy, at 
least until the discovery of large quantities of natural gas in the early 1950s. 
Henceforth, developments occurred during the time of the change from 
industrial production to distribution. This ultimately seems to be the most 
visible core of the question. Nevertheless, some technical and economic stan-
dards played a leading role in the long history of gas between the XIX and 
XX centuries in Italy. The paper examines these issues, while also seeking to 
highlight some quantitative factors. Finally, it addresses the current role of 
multi-utilities in the Italian economy.
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THE SOLAR PLANT FOR WATER DESALINIZATION AT 
LAS SALINAS (1872). LITERATURE AND MEMORY OF A 

PIONEERING EXPERIENCE 

Nelson Arellano 

During the last quarter of the nineteenth century, the first solar plant for 
producing still water on an industrial scale was built. Although this plant 
remained in operation for some forty years, we have little knowledge about 
it, despite the existence of records which might shed light on the background. 
Nevertheless, this plant has been adopted as an antecedent of the technology 
of distilling water by solar power, even though data from the plant provides 
little material for any critical analysis. It should be pointed out that the History 
of the Technology pays scant attention either to solar energy in general or to 
the distillation of water by solar power in particular. 1872 is regarded as the 
year when the Las Salinas plant in the Atacama Desert entered into operation. 
Finally, the literature shows that interest in this type of technology has varied 
over through time, while for almost one hundred and forty years no rigorous 
research has been conducted into the ingenuity employed in this plant.


