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This chapter aims at portraying José Jilio Bettencourt Rodrigues (1843-
1893), professor of chemistry at the Lisbon Polytechnic School, by cross-checking
information obtained from documentary and material sources; archives, the space of
the Laboratorio Chimico and the chemistry collections kept by the Museum of Science
of the University of Lisbon (MCUL). Despite the difficulties such an approach might
pose, namely the fact that these collections have not yet been wholly catalogued, it is
worth attempting a convergence of ‘words’ and ‘objects.”!

In the last decades of the twentieth century, interest in scientific and technical
heritage derived directly from new trends in the history of science and technology,
which began to value the material culture® of scientific and technological research
and teaching, in particular the role of instruments in the shaping and development
of experimental practices, and of the relationships between science and industry.’

In today’s society, discussions on the pros and cons of technological
development, and the need to involve the public in political and social options
- which requires an understanding of the role of science and technology in society

have led to a wider concern with scientific teaching.* Since the last decades of
the twentieth century, scientific and educational policies in the USA and in the
majority of European countries have been paying particular attention to the public
understanding of science. In Portugal, the need ‘to break from scientific isolation,”
cssential “to the creation of a scientific country,” together with need lo engage
the public with science and technology became part of governments’ agendas.’

The construction of a scientific culture entails an understanding of scientific
and technical evolution, for which venues and objects associated with the production
of science and technology are essential elements. The preservation of scientific,




technological and industrial heritage and its communication take on a key role in
the (re)construction of the scientific and technical memory. Furthermore, the fact of
a museum of science, technology and industry being ‘en soi un artefact, témoin de
Uenvironnement matériel et intellectuel qui I'a vu naitre’® makes these museums also
important to the history of science and technology.

Today, the muscum of science and technology is not the only place to obtain
information on the past, but it has become a place of awareness and construction of a
present day scientific and technical culture. In this context, the museum that exhibits
seientific and technological heritage ‘u'est plus uniquement un liew d'information
historique tourné vers le passé, mais il devient un lien d'acquisition et d'élaboration
d une enlture scientifique et technique actuelle.”” The role that museums started to play
in the construction of a scientific culture® has entailed a re-thinking of not only the way
scientific and technical artefacts are displayed and presented in museums, but also the
social and cultural role of scientific and technical museums and of “science centres” in
today’s society.”

With the increasing importance of material culture as a source in the history of
science and technology, and in understanding the past, new museological perspectives began to
assign greater importance to the *‘musealisation” of spaces of scientific, technical and industrial
production.

The laboratories devoted to fundamental research, teaching, and industry
were, and still are, privileged sites of scientific and educational endeavour, and
fundamental to the improvement of industrial processes and the development of new
industrial areas. However, it is rare to find a nineteenth-century laboratory that has been
kept nearly unaltered. This is why the Laboratorio Chimico of the Polytechnic School
of Lisbon is highly relevant: virtually unchanged since its renovation in 1890, it has
been recently restored and integrated into a museum, gaining a prominent place in the
international scientific and technical heritage."

As part of an institution for higher education, the Laboratorio Chimico
plaved an important role in the teaching of chemistry. The way in which the
space was organised, together with the process of acquisition of its collection of
instruments and reagents, unveils the methods used for teaching chemistry and
how they evolved, in the second half of the nineteenth century." However, the
laboratory was not solely used for teaching purposes. Material evidence points to
the fact that various research projects were undertaken in its premises, in particular
on specific industrial products, as well as analyses to ascertain the quality of water.'?

The renovation of the laboratory, in 1890, was closely associated with
Rodrigues. Thanks to his various visits to foreign laboratories, he was aware of the
requirements a laboratory should fulfil in order to provide appropriate teaching,
The renovation was carried out according to the highest standards, including the
use of electricity then expanding and whose advantages Rodrigues knew well.

Rodrigues was an advocate of experimental teaching and of the applications
of science to economic development and to the promotion of standards of living,
He combined teaching dutics at the Lisbon Polytechnic with industrial ventures and
research on the development of new photographic processes, as well as with positions
in administration and politics." Material evidence of his scientific and technical
endeavours can be found in the collections and historical archive of the MCUL.
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José Julio Bettencourt Rodrigues: a chemist with a diversified
career

After graduating in mathematics and philosophy at the University of
Coimbra," in 1868, Rodrigues was appointed teacher of physics and chemistry, and
natural history in a Lisbon /ycée, and substitute-lecturer for Antdnio Augusto de Aguiar
of the 6" chair — Inorganic Chemistry — at the Lisbon Polytechnic School.'" In these
schools he introduced teaching methods based on experiment and passed on to the
following generations the view that applied science was essential to the development of
economy and to people’s welfare.

As a member of the Academia Real das Ciéncias de Lisboa (Royal Academy of
Sciences of Lisbon), he released various articles in the Jornal de Ciéncias Matemdticas,
Fisicas e Naturais (Jounal of Mathematical, Physical and Natural Sciences), published
under the auspices of the Academy."” As a distinguished member of the Sociedade de
Geografia Lishoa (Lisbon Geographical Society), in which he played a key role in the
Central Council and in the Permanent Central Commission for Geography,'® José Julio
Rodrigues contributed towards knowledge on the Portuguese African colonies and the
exploitation of their natural resources."

The acknowledgement of his scientific reputation by the Portuguese
government was pivotal to his nomination to lead the Photography Section of the
Direcgdo-Geral dos Trabalhos Geodésicos (General Directorate of Geodesic Works,
DGTGGP), in 1872 In 1876, together with the Marquis de Sousa Holstein, he was
entrusted with the organisation of the service for scientific, literary and artistic exchange
between Portugal and other countries. Subsequently, he took on other roles, as President
of the Conselho do Mercado Central de Produtos Agricola (Council for the Central
Market of Agricultural Produce),” and as technical inspector of indirect taxes.”

He joined Parliament in 1890, following his election to the constituency of
Madeira.” In the parliamentary chamber, he advocated the interests of the region, by
proposing measures such as the establishment of better communications for the inner
part of the island.

In order to disseminate scientific knowledge, José Jilio Rodrigues organised
scientific and teaching lectures, like many of his fellow intellectuals. The majority of
these lectures took place not only in learned societies to which he belonged — such as
the Royal Academy of Sciences of Lisbon or the Lisbon Geographic Society — but
also in associations encouraging trade, industry and agriculture, such as the Associacdo
Comercial de Lisboa (Commercial Association of Lisbon) or the Real Associacio de
Agricultura Portuguesa (Royal Portuguese Agricultural Association). In order to reach
wider and more heterogeneous audiences, he also organised lectures in venues normally
used for leisure, such as the Teatro do Principe Real (The Prince Royal Theatre), the
Teatro de D. Maria (D. Maria Theatre) or the Teatro da Trindade (Trindade Theatre)™,
and published in the Colecgdo Biblioteca do Povo e das Escolas (Library Collection for
People and the Schools).*
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The renovation of the Laboratorio Chimico: a space for

experimental teaching

José Jalio Rodrigues firmly advocated the experimental teaching of chemistry
and of its applications, as he voiced, in 1890, in a Parliamentary speech: &
Our country is one of the few where modern science is taught in higher
education through textbooks written in foreign languages. generally
French. [...] Amongst the most important and pressing measures that
our new Minister of Education should adopt, compulsory practical
teaching with absolutely mandatory attendance is in my view one of the
most urgent. Without this kind of teaching we may have an abundance
of good gmduates«excellent for somewhat philosophic explanations
“but we will lack technicians in factories and workshops. After all,
Seience is a flair for work. wealth and fortune.
When Rodrigues took on the professorship of Inorganic Chemistry at
the Lisbon Polytechnic, one of his main concerns became the modernisation of the
Laboratorio Chimico, which was then outdated in comparison with similar foreign
laboratories. Thanks to his intervention, the laboratory underwent major alterations.
From the gallery “intended for the practical course, ™ which was then built, the students
could follow the experiments being carried out in the main room where teachers,
assistants and students worked.”

The way in which Rodrigues organised the laboratory was perhaps influenced
by visits to foreign laboratories and his contacts W ith chemists in Germany and France.
As he was also entrusted the organisation of the toxicological service in Portugal,
Rodrigues commissioned August von {ofmann (1818-1892) and the Portuguese
ambassador in Berlin, the Marquis of Penafiel, to find a toxicologist whom he intended
to contract and urged the government t0 establish a competent laboratory.™ The
renovation of the Laboratorio Chimico was praised by Hofmann,*! who visited Lisbon
in 1890, probably following this commission.

In order to publicise the modernisation which had taken place in the
Laboratorio Chimico, Rodrigues sent four plates of the laboratory, which he described
as ‘galvanoplastic reproductions of four wood-cut images, made in the workshops of
the Royal Mint'* to the magazine O Occidente, in January 1891 These plates were part
of a collection which, together with various drawings and upright projections, was (o
feature in a small booklet that the chemist was writing W ith the purpose of making the
Polytechnic School and its laboratory known abroad.?* On 21 May of the same year,
O Occidente published four more plates; two of {he lecture theatre, and two of the

laboratory.’

Electricity and gas in the renovation of the laboratory

With the renovation of 1890, the chemistry laboratory started to use electric
light, supplied from a dynamo ordered from the Société Anonyme d 'Electricité de
Paris®. and gas supplied by the Companhia do Gds de Lisboa (Lisbon Gas Company).
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Section of the Direcgdo-Geral dos Trabalhos Geodésicos, where gas was in current
use, and the experiments he had carried out back in 1873, on behalf of the Cdmara
Municipal de Lishoa* (Lisbon Municipality), aimed at deciding which photometer
should be adopted to measure the light power of the gas supplied by the Companhia
Lishonense de Huminacdo a Gas (Gas Light Company of Lisbon).

Leaflets about gas and electric lamps which were then fitted in the laboratory
are today part of the MCUL’s historical archive, and various gas taps and other material
evidence remain in the Museum’s collection.

The Laboratorio Chimico and the development of new industrial
ventures

In the second half of the nineteenth century, a significant increase in the
publication of monographic works, magazines and newspapers® resulted in a larger
consumption of printing press ink, which up to the 1880s was mainly produced in
France and Germany. The need to import printing press ink had rendered Portugal
dependent on the vagaries of international trade and made journalistic ventures
difficult, Rodrigues saw this situation as an incentive to establish an ink factory whose
raw materials would rely on the natural resources of the country. In 1881, he setup a
“very small laboratory*, which ‘was simply a pilot for the future factory” to be built in
Lisbon, under the company Rodrigues & Rodrigues, belonging to his family.*

In this factory Rodrigues developed and perfected a new method for
producing printing press inks, in which he used various domestic raw materials. During
the first months of 1882, he carried out several experiments to this end, which demanded
great effort of him: “To such a hard task I had to combine my teaching activities at the
Polytechnic School, the /ycée and the [ndustrial Institute of Lisbon, all accumulating
with the management of the business of the Rodrigues & Rodrigues firm.”"

In 1888, at the Exposigdo Nacional das Indiisirias Fabris (National Exhibition
of Manufacturing Industries) which took place in Lisbon, Rodrigues presented the
inks manufactured in his factory together with the raw materials that he used in its
production: resin from Real Fdbrica da Marinha Grande (Royal Factory of Marinha
Grande), tar from Companhia de Gas de Lishoa (Lisbon Gas Company), and mineral
oil from England.*®

The flasks displayed in this exhibition are today part of the collection of the
Laboratorio Chimico at the MCUL. Their presence is explained by both the Fact that his
factory closed down soon afterwards, probably due to the importation of German inks
at more competitive prices, and as a demonstration to his students of the potential of an
industry mainly based on national raw materials. A bottle labelled. “Thick resin oil used
in the manufacture of normal typographic ink. Odourless. Obtained by dry distillation
of Marinha Grande resin. José Julio Rodrigues process” (FiGure 3), and various other
bottles containing different oils also obtained from Marinha Grande resin (FiGure 4) are
examples of items now on display at the MCUL.
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Fusukes 3 and 4, Flasks and botiles from the Laboratorio Chimico’s collection (photos C. Tavares, courtesy
MCUL).

The concern over making new agricultural businesses more profitable — those
that would be susceptible to adapting to the Portuguese climate and soil characteristics
- sparked in Rodrigues an interest in the possibility of producing sugar from sugar beet
erown on mainland Portugal. With this purpose in mind, he initiated in the Laboratorio
Chimico a series of experiments towards obtaining sugar from beet, following his
return from a journey around Europe, in July 1888. Rodrigues set up ‘a small office of
saccharimetrical studies,” led by Charles Lepierre,* “a young chemist of great merit who
assists me at the Instituto Industrial e Comercial de Lishoa (Industrial and Commercial
Institute of Lisbon).”™ The sugar beet tested in these experiments had been produced
from seeds imported to Portugal by the end of 1887, which had been handed over to
several farmers willing to participate.

The positive results obtained from these experiments led Rodrigues to
associate with Joseph Gérz in the establishment of a company to produce sugar-
beet sugar, an initiative that met with a good reception from the government. On
I3 August 1888, a provisional contract for the introduction and development of the
manufacture of sugar from sugar beet on mainland Portugal was signed between these
two businessmen and the government.”!

It is possible that vestiges of the apparatuses used by Rodrigues in these
experiments are kept at MCUL, but the fact that many pieces have yet to be catalogued
prevents definitive claims.

Photography in the Laboratorio Chimico

Throughout his life, Rodrigues had always shown great interest in
photography, which led him to develop new photographic processes in the Photography
Section of the Direc¢do-Geral dos Trabalhos Geodésicos. While setting up this section,
Rodrigues travelled abroad on various occasions, namely to Paris.™ and developed
a series of studies and experiments focussing on the reproduction of images. As he
mentioned:™
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In the few months which I devoted to the experimental study of
photography, I was compelled to test what would best suit the purpose
1 had set out to achieve. | am pleased to have been persuaded that the
system that I adopted and that is now used at the Photographic Section
is, of all that I know. the simplest, the most reliable and the cheapest.

In this context, he developed a photolithographic process, ‘essentially
Portuguese,’ considering that he was the first to establish ‘on a secure basis the use
of metallic, very thin blades, which worked excellently in various methods of photo-
chemical printing.”™ Rodrigues also developed methods of reproducing geographical
maps and images through photography, by using rubber and stamping with printing
press inks™,

The importance of his work in photography and printing was internationally
acknowledged. In 1879, the French publisher Gauthier-Villars — who had published
a series of books on photography — published Rodrigues’ book titled, Procédeés
phatographiques et méthodes divers d 'impressions aux encres grasses.

The quality of his work was further acknowledged in the exhibitions of
the French Society of Photography, in 1874 and 1876, the 1876 Philadelphia World
Exhibition, and the International Congress of Geographical Sciences held in Paris, in
1875. For this reason, journals such as the Parisian Moniteur de la Photographie, the
Bulletin de la Société Frangaise de Photographie, and the Viennese Photographische
Correspondens requested from him prints to include in their publications,™

Rodrigues’ interest in photography also materialised in the area he allocated
to photography, in the renovated Laboratorio Chimico, beneath the seats of the
amphitheatre (FiGURE 5).

Figure 5. Floor plan of the Laboratorio Chimico of the Lisbon Polytechnic School (1890). The fnstallation
Spécial de Photographie is indicated as * X in the caption.
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The photographs of the laboratory and amphitheatre in the historical archives
of the MCUL and referred to, in 1891, in the magazine, O Occidente as ‘copies of
photographs taken by the technical staff of the 6" chair™ (Chemistry chair at the Lisbon
Polytechnic), are material evidence of his endeavours in this realm (FiGure 1). Other
material evidence of photography as practised at the Polytechnic School is the cameras
and archival material kept in the MCUL collections. However, a comparison of these
cameras with adverts and leaflets brought from his firm is still required to determine
which cameras were used by Rodrigues (Ficures 6 and 7).

TR e

Fioune 6. Advertisement for the firm Rodrigues & Rodrigues, published in several issues of the newspaper &

Interesse Priblico.

Fiiuke 7. Two cameras from the Museum of Seience collection, respectively MCUL222 and MCULI283
{photos by F. Veiga, courtesy MCUL),

Rodrigues’ expertise in photography and in advancing printing methods
probably led his family firm Rodrigues & Rodrigues to specialise in import/export
associated with these areas.

Conclusion

A man of science, Rodrigues combined scientific work with an active
participation in politics, administration and the economy of the country. He played a key
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role in technical teaching, both at the Industrial Institute and the Lisbon Polytechnic
School, where he renovated the Laboratorio Chimico and introduced new teaching
methods.

[n addition to written sources, historians now have at their disposal materjal
evidence for Rodrigues” multiple activities in the Laboratorio Chimico of the Lisbon
Polytechnic School and its collections, and by cross-checking information obtained
trom documental sources, spaces and material objects a more refined portrayal of the
chemist emerges.

Although spaces like the Laboratorio Chimico together with its collections of
documents, instruments and reagents are no longer used in modern scientific teaching
and research, they are an archive of the past. As such, they are important tools in
understanding the evolution of science and can play an important role in both historical
and scientific teaching and rescarch.™

The preservation and display of spaces and objects associated with past
scientific production are fundamental tools in the construction of a scientific culture
and in awakening public awareness and engagement with science. The musealisation of
the Laboratorio Chimico, and the undergoing inventory, classification and study of its
collections are essential to the preservation of local scientific and technical heritage, but
its relevance transcends Portuguese national borders.™
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