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THE FAMILY MILIEU OF
AGUSTIN DE BETANCOURT Y MOLINA

Juan Cullen Salazar

The Canary Islands in the XVIII century.- The socioeconomic conditions of 
the Canary Islands, characterized by the presence of powerful groups of the 
gentry, an increasing foreign immigration, and the existence of the peasantry, 
the basis of an important sector of the population, were the determining fac-
tor for the emergence of the new spirit of the Enlightened men who, breaking 
with the Ancien regime, would bring about the updating of all the fields of 
human knowledge that contributed to facing with new energy the economic 
crisis that periodically ravaged the country.

The Mayorazgos (Entailed estates inherited by primogeniture).- The 
Mayorazgos were estates entailed on the first-born child. They were the 
expression of the wish of their title holders to avoid the dispersion of prop-
erty and the loss of their economic power. Castro´s Mayorazgo, an institution 
of which Agustín de Betancourt y Molina´s father was one of the title holders, 
was conducive to the excellent education of his children, and incidentally to 
the creation of the family’s documentary fund.

The married couple Betancourt y Molina.- We place in this atmosphere sever-
al of the Canary families, one of them being Betancourt y Molina, at the heart 
of which Agustín de Betancourt was born. The couple formed by Agustin de 
Betancourt y Jacques de Mesa and Leonor de Molina Briones were obsessed 
about the education of their children as an instrument for facing their own 
and the country’s future.

The brothers and sisters Betancourt y Molina.- The three elder children of 
the couple, José, Agustín and María del Carmen, were the most prominent. 
Perhaps the age of their parents and a higher degree of energy in their educa-
tional task had something to do with this. Although the rest of the children, 
particularly Pablo and Marcos, had praiseworthy professional careers , they 
did not reach the top.

*     *     *
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THE PUBLICATION OF THE LESAGE’S RECUEILS IN THE 
EARLY XIX CENTURY: BETWEEN THE WILL TO TRANSMIT 
KNOWLEDGE, THE DEMAND FOR RECOGNITION AND THE 

INTEREST FOR POSTERITY

Nathalie Montel

This research lies at the juncture between a social history of knowledge 
and book history, and focuses on the reasons underlying the publication of 
the Recueils de divers mémoires extraits de la bibliothèque des ponts et chaussées 
[two collections of memoirs taken from the library of the École des ponts et 
chaussées] by the French “ponts et chaussées” engineer Pierre-Charles Lesage 
(1740-1810). The analysis of both the intellectual and material conditions in 
which these works were produced and the ways they circulated mainly 
attempts to show that they sought to satisfy both a need for knowledge and 
a desire for recognition. They have quite a strong autobiographical tone, 
which can be appreciated only thanks to a “contextual” analysis, and served 
as Lesage’s professional and educational testament as well as the principal 
means of forging his reputation. A history of this singular publishing under-
taking also illustrates academic publishing practices and how knowledge 
was transmitted at the École des ponts et chaussées in the early nineteenth 
century. Our history also crosses paths with that of Augustin de Betancourt 
y Molina (1758-1824) on more than one occasion, and sheds light on both the 
specific historical contexts in which this cosmopolitan engineer worked as 
well as the role he played in the transnational circulation of knowledge.  

*     *     *

THE FOUNDRY OF CANNONS AT INDRET.
ON SEVERAL WAYS OF TECHNICAL CIRCULATION

AT THE END OF THE XVIII CENTURY

Patrice Bret

The splendid plates in Betancourt’s album on the Indret cannon factory, 
kept at the Royal Library in Madrid, conceal an enigma about many aspects. 
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Its existence prompts an exploration of the complex means of technological 
exchange in the eighteenth century, what refer to rather too glibly as indus-
trial espionage, especially in military matters. 

The paper deals with the various ways of dissemination of the revolution-
ary change in gun casting over more than half a century. It also considers the 
various technological ways tried out at the Indret cannon factory. Founded 
in 1777, this plant was a place of innovatory technology, either imported 
from Britain or developed in situ. How was a Spanish engineer able to col-
lect four dozen detailed plates of such modern installations, only a few years 
after the founding of this outstanding manufacture by the French Navy? 
It may have been a counterpart that the Périer brothers offered Betancourt 
for his introduction of Watt’s double effect machine into France. As a result 
of Betancourt’s reinvention of this machine, the strategic importance of the 
Indret factory was diminished.

*     *     *

“COMMERCE DES LUMIÈRES”:
THE INTERNATIONAL TRADE IN TECHNOLOGY,

1763-1815

Peter M. Jones

This paper explores the question of the transfer of ‘useful’ knowledge 
between Britain and the continent of Europe in the period between the 
ending of the Seven Years War and the conclusion of the Napoleonic Wars 
(1763-1815). It is based on the Archives of Soho – a unique collection of docu-
ments which enable the historian to analyse in some detail the functioning 
of Europe’s “knowledge economy”. The activities of a number of the more 
important personalities involved in eighteenth-century knowledge transfer 
are discussed, in particular those of Agustin de Betancourt who was instru-
mental in making more widely known the improvements which James Watt 
introduced into his steam engine in the 1780s.

*     *     *
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BETANCOURT’S CABINET OF MACHINES:
EXPLORING THE ORIGINS OF THE TECHNICAL CULTURE

OF THE ENLIGHTENMENT ENGINEER

Irina Gouzévitch

The Cabinet of machines (Gabinete de máquinas) holds a firm place 
in the history of engineering, as much for the ambition which inspired 
its creation (“the best cabinet of machines in Europe”) as for the federa-
tive role which it was intended to play in the emergence of a new techni-
cal culture in Spain. Indeed, this unique collection of models, plans, and 
manuscripts concerning building, hydraulics and mechanics, turned out to 
be the first step towards the creation of an original scholarly institution, the 
Escuela de Caminos y Canales of Madrid (1802) which laid the groundwork 
for the new profile of a national technical expert, the engineer of public 
works. Paradoxically, according to the initial idea (1785), the collection of 
machines was regarded as only one element of the huge institutional project 
rather than as its main foundation. Thus the short history of the Cabinet of 
machines can be divided into two stages: its creation and its functioning (at 
first, as an autonomous institution, then as integrated into the Escuela), both 
being closely connected with the name of their founder and first director, 
Agustín de Betancourt.

The activity and the extreme mobility of this man should be considered 
as symbolic of the Spanish Enlightenment, with its concept of utility and 
unity of sciences, and with its ambition of modernization. The idea of the 
new profile engineers for his homeland arose in Betancourt’s mind as a result 
of his first contacts with the French Ecole des ponts et chaussées (1784/85). A 
fellowship of the Spanish government allowed him to put this project into 
execution, in association with eight other boarders, members of the so called 
hydraulic team sent from Madrid to Paris for this purpose.

In this paper, the French reference will first be analyzed, which is essen-
tial for the whole project, developed after a study of the wider transna-
tional exchanges concerning the figure of Betancourt, including his missions 
through France and England. A further subject, generally not considered until 
now, will also be analyzed: this is the origin of the objects that served as pro-
totypes for establishing the collection of the Cabinet. This study is essential if 
we wish to penetrate the areas of Betancourt’s action, his main references, his 
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opportunities and his networks, and thus to recreate the engineering back-
ground and influences that were at the origin of his specific and manifold 
technical culture of inventor, scholar, pedagogue, founder of schools, organ-
izer of science, and mediator of “European” stature.

*     *     *

AT THE SOURCES OF THERMODYNAMICS,
OR THE PRONY/BETANCOURT LAW

Maxime Gouzévitch

Recent studies on Betancourt’s role in the history of thermodynamics are 
presented. They are based on the measurements of the mechanical power 
of steam reported in the Mémoire sur la Puissance motrice de la vapeur de l’eau. 
After a brief presentation of the Memoire in the first part, we devote the 
second part to the law established by Betancourt in collaboration with the 
French engineer Prony. This law was developed in order to describe the pres-
sure of different steams or gases as a function of their temperature. Some of 
the potential applications provided by Betancourt himself are discussed. In 
the third part, a detailed study of the heritage of this fundamental but largely 
unknown aspect of Betancourt’s activity is presented. The discussion is organ-
ized around several channels by which the information was propagated. The 
Ecole Polytechnique and other engineering schools in France, the Institute of 
Engineers of Ways of Communication, and the scientific engineering com-
munity in Russia all played an important role in the transmission of this dis-
covery to the next generation of scientists, among whom were J. Gay-Lussac, 
S. Carnot and B. Clapeyron. The origin of Betancourt and Prony’s discovery 
in England is clearly established thanks to recently discovered documents 
leading to the Scottish engineer J. Watt and the English natural philosopher J. 
Dalton. Finally, we briefly describe some unsuccessful attempts to introduce 
the law into Spain.

*     *     *



Q  ’H   ’E    2 0 0 9

404

PUENTES, 1802:
BURSTING OF THE WORLD’S LARGEST DAM,

OR THE DOUBLE FAILURE OF ANTONIO DE ROBLES.
THE BETANCOURT’S REPORT

Jean-Pierre Chabal
Jean-Louis Bordes

The failure of the Puentes Dam near Lorca in south-east Spain in 1802 
caused 608 deaths and was a tragic milestone in the history of dam-building 
techniques. Inspector-General Agustín de Betancourt was appointed in the 
same year to investigate the catastrophe. This paper sets forth a new analysis 
of his report.

The dam was built “as an imitation of the Alicante Dam”, i.e. using the 
Tibi Dam as a model. This latter dam, located 140 km away, had been satis-
factory for almost two centuries. However, the semi-arid climate of the Lorca 
region made the transposition of the Tibi design a hazardous undertaking. 
The reason for this was the hydrological regime of the Guadalentín River, on 
which the Puentes Dam was built, and the associated high volume of heavy 
transport, which led to two major consequences.

Firstly, there was thick alluvial overload at the dam site. The designer, 
who had only the meagre knowledge available at that time, built the dam on 
piles. As a result, when the dam was first fully impounded, fourteen years 
after it first came into service, the foundations failed. This failure undoubt-
edly accelerated the creation of the Spanish engineering school of roads and 
canals (Escuela de caminos y canales).

 The second consequence of the hydrology of the Guadalentín River 
was the extensive practice of spate irrigation in the Lorca plain. Bearing in 
mind that dams in semi-arid regions cannot effectively discharge the sedi-
ment necessary to keep land downstream fertile, the bursting of the Puentes 
Dam was therefore preceded by another failure, that of its use for irrigation. 
It is still not certain whether the lesson of this other failure has been fully 
absorbed even today.

*     *     *
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AGUSTIN BETANCOURT IN RUSSIA

V.E. Pavlov

Agustin Betancourt (1758-1824), both as a scientist and an engineer, is a 
prominent person in the history of science and technology. His life spanned 
two centuries, the 18th and 19th. He became a living encyclopaedia of engi-
neering and was an all-round specialist in mining and military fields as well 
as in roads and communication. He was an engineer in civil engineering, 
mechanics and technology. Far from being an amateur or a dilettante in each 
sphere, he worked at a higher professional level. Moreover, he was a promi-
nent architect and city-planner, a painter and draughtsman, the creator of a 
new educational stream at the higher technical school, based on the essential 
link between theory and practice applied in Spain and Russia. In this paper 
we make an approach to the engineering heritage of Betancourt in Russia: the 
design of towns, engineering structures, the Institute of Engineers of Ways of 
Communication, the new survey, the Russian school of mechanics and math-
ematics, and bridge-building activities. 

*     *     *

THOUGHTS ON ROAD BUILDING:
THE HIGHWAY TO MOSCOW AND THE EUROPEAN 

EXPERIENCE OF A. BETANCOURT

Andrei Punin

In the age of classicism, the technical and architectural aspects of 
bridge-building were developing in close unity. A notable example is 
the activity of the Ecole des Ponts et Chaussées, established in France, and 
the work of its director, Jean-Rodolphe Perronet. Less attention has been 
given to how and to what extent this problem was being solved during 
the construction of bridges and highways. On this topic, I should like to 
share some of my thoughts and the observations I have made during my 
research studies of the history of bridge building on the main highway 
linking the two Russian capitals –Saint-Petersburg and Moscow– in the 
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18th century. There is no doubt that the fine technical and aesthetic quali-
ties of the bridges on the Moscow-St. Petersburg highway were the result 
of the educational system for engineers and bridge builders established 
by A. Betancourt, the principal of the St. Petersburg Institute of Ways of 
Communication Engineers. This system was, unquestionably, the achieve-
ment of Betancourt-engineer, teacher and man of an outstanding and 
distinguished culture.

*     *     *

SOME EPISODES OF AGUSTIN BETANCOURT’S
ACTIVITY IN TSARSKOE SELO

Irina Stepanenko

The works of Agustin de Betancourt in Tsarskoe Selo could be considered 
in three sections: conception and execution of works; expertise; maintenance 
works. As a distinctive particularity, the old imperial residence of Tsarskoe 
Selo, located near Saint-Petersburg, has an extremely complex and branch-
ing system of water distribution. This system was the work of the greatest 
hydraulic engineers in the Russian Empire.

Over a number of years, Betancourt practised his profession in this 
residence; his involvement in the work to improve and embellish the 
hydraulic system of Tsarskoe Selo, initiated just after he entered the service 
of the Crown (1810), would end only with his death (1824). The art works 
constructed according to his designs, with his direct participation or under 
his supervision, today belong to the national heritage of Russia. Among 
his works, it is worth mentioning the reconstruction of the vaults of the 
hanging gardens with the renewal of the system of water drainage (1810); 
the building of the spring “milk woman” (“the girl with the jug”), and the 
reconstruction of the low Baths (1811). Under his supervision, the works 
of building and maintenance of the hydraulic system of Taïtsk (repairs, 
reconstruction of certain art works, inspection, etc.) were carried out. The 
execution of these works was daily accomplished by the Espejo brothers, 
Spaniards protected by Betancourt, who also were in the service of the 
Crown.
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This paper is based on a collection of new documents from archives, and 
presents little known aspect of Betancourt’s activities in Russia.

*     *     *

THE ROLE OF THE ENGINEER AGUSTIN BETANCOURT
IN THE LIFE AND WORK OF THE ARCHITECT

AUGUSTE DE MONTFERRAND

Valéry Chouïski

In 1816, Auguste de Montferrant arrived in Russia with a letter of intro-
duction to Betancourt from Abraham-Louis Breguet, one of Betancourt’s close 
friends. This paper analyses the activity of Montferrand as an architect at the 
service of the Tsar. In many cases, his projects and works were developed in 
close collaboration with Betancourt. This paper was presented to the 2008 
Colloque in Paris, after the death of its author. It is presented by Françoise 
and Alain Gibert, with an introductory text by Dmitri and Irina Gouzévitch 
on the significance of the figure of Valéry Chouïski.

*     *     *

THE SONS OF PROGRESS AND CIVILIZATION:
THE ENGINEERS OF PUBLIC WORKS IN SPAIN

IN THE 18th AND 19th CENTURIES

Darina Martykánová 

This article deals with the construction in Spain of the administration of 
public works regarding the configuration of a particular model of engineer-
ing. It focuses on the second half of the 18th and the first half of the 19th cen-
tury, although it also treats a later critique of the administrative organization 
as it developed in that period. An analysis of the impact of the French model 
of engineering in Spain is included, and a brief comparative analysis between 
the French and the Spanish model is made. Special attention is devoted to 
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the question of mathematics as a vehicle of granting status to the engineers 
specializing in public works and to legitimizing their claims of corporate 
exclusivity.

*     *     *

BETANCOURT AND THE CREATION OF CORPS OF 
ENGINEERS OF WAYS OF COMMUNICATION IN RUSSIA:

A EUROPEAN HISTORY 
(HISTORICAL ACCOUNT AND INTERPRETATIONS)

Dmitri Gouzévitch

The various Corps of engineers, as well as other technical administrations, 
first appeared in Russia under the reign of Peter I in the early XVIII century. 
The process of their development had one peculiarity: all of them tended to 
be organized on a military basis, since the status of a military specialist was 
considerably higher than that of a civil state employee of the same rank. 
Generally speaking, the creation of a unique system of military or militarized 
technical corps dates from the first three decades of the XIX century, and the 
Spaniard Betancourt played an important role in this process.

In 1809/10, the first complex reform involving the simultaneous reor-
ganization of the administration, the creation of a Corps of engineers and 
the foundation of a higher engineering school was attempted in the field of 
public works.

This is the process we try to reconstitute here thanks to diverse sources, 
with a particular insight into the creation of the Corps of engineers of ways 
of communication. This process, which took place over thirteen years and 
in several stages, will be analyzed through a series of detailed chronological 
tables. 

We also sketch the portraits of the main actors involved in this reform, all 
members of the secret commission charged with defining its main axes and 
with drawing up its statutory documents; actors whose complementary skills 
enabled them to take into account the experiences acquired in this domain 
of administrative creation by the various European countries. Indeed, the 
debates held within this commission between the engineers belonging to 
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various European technical cultures led to the creation of a series of pioneer-
ing institutions without precedent in Russia, and whose originality perfectly 
took into account the specific Russian context.

*     *     *

ENGINEERS OF PONTS ET CHAUSSEES IN ITALY:
A ROAD FOR INSTITUTIONAL MODERNIZATION
IN A NATIONAL STATE UNDER CONSTRUCTION

Renata De Lorenzo

The schools of the Ponts et Chaussées, created in the fragmented country 
that was Italy during the Napoleonic domination, provided strong support 
to the process of modernization of the area. The creation of a system able 
to organize and rationalize the public works according to the exigencies of 
war, but also of peace, represented the reinforcement of existing professional 
knowledge and assured homogeneity of training for Italian engineers. In this 
paper, we explore the scope of this process against the background of the 
complexity and diversity of the Italian territory, in the attempt to construct a 
national community.

*     *     *

ESTABLISHING THE EUROPEAN “PONTS ET CHAUSSEES” 
IN GREECE: THE ROLE OF THE ENGINEERS OF THE 

ENGINEERING CORPS, 1830-1880

Fotini Assimacopoulou
Konstantinos Chatzis

Georgia Mavrogonatou

Although an Arme savante par excellence, until the 1870s the Greek Army 
engineering corps in fact carried out the functions usually performed by civil 
engineers (“ponts et chaussées” engineers in French): planning transport 



Q  ’H   ’E    2 0 0 9

410

networks, water works, surveying, town planning and development, con-
struction of public buildings, etc. It is the Corps’ “civilian” phase (1830-1880) 
that provides the raw material for our focus here. The first part of the chapter 
will present a general overview of the Corps –structure and numbers as well 
as the typical “profile” of the Greek Army engineer of that time–, while the 
second section will present a series of indicative actions carried out by officers 
of the Corps over the period 1830-1880 in order to establish a modern public 
works administration in Greece during the 19th century. 

*     *     *

THE ROLE OF ENGINEERS IN THE PORTUGUESE
STATE ADMINISTRATION, 1852-1900

Ana Cardoso de Matos
Maria Paula Diogo

In 1851 a new political regime was born in Portugal. The Regeneração 
(Regeneration) had a strong technologically driven agenda, built on the 
belief that progress depended mostly on public works (e.g. railways, roads, 
harbours).

In order to fulfil these promises of economic development, the Regeneração 
Cabinet created a new ministry in 1852, suggestively named the Ministry of 
Public Works, Commerce and Industry (MOPCI). Engineers played a crucial 
role in the life of this government department, as their technical expertise 
was at the heart of the all activity of the ministry. From its very beginning, 
the MOPCI allowed engineers to assert their role as both artisans and leaders 
of the renewed Portugal. Although at first these engineers had mostly a mili-
tary training, soon they were able to extend their expertise to civil works, by 
going abroad and enrolling in prestigious courses at, for instance, the École 
des Ponts et Chaussées. 

The aim of this article is to unveil the trajectory of this professional group 
as civil servants working at the MOPCI, mostly concerning their gradual 
spread through different organizational levels of the ministry. 

*     *     *
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FRENCH PONTS ET CHAUSSEES AND THE BALKAN 
COUNTRIES DURING THE SECOND HALF OF THE 19th 

CENTURY AND THE BEGINNING OF THE 20th CENTURY: 
THE CASE OF ROMANIA, SERBIA, AND BULGARIA

Alexandre Kostov

This article focuses on the role of the French schools of engineering and of 
French engineers in both the formal and “on the job” training of engineers in 
the Balkan states (second half of the 19th and the early 20th centuries). More 
specifically, our article is mainly directed at two questions: 1) the teaching 
provided for students of Balkan origin at the Ecole des Ponts et Chaussées (EPC) 
as well as the contribution of that school in the education of a Balkanic tech-
nical elite in three countries: Romania, Serbia and Bulgaria; 2) the activities 
of the EPC professors as well as those of former students of that institution 
of French origin in the Balkans. We shall look both at members of the Corps 
des Ponts et Chaussées and civil engineers (‘external students’) of the EPC. 
Within the confines of this article, we shall limit ourselves to the best known 
examples.


