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CosmoCaixa recognises the figure of
Nikola Tesla, exceptional scientist and
engineer
• ”la Caixa” Foundation’s science museum in Barcelona is hosting
from today until February 2022 a biographical exhibition on the
visionary Nikola Tesla. The display takes a chronological journey
through his life and the technological advances that marked his
career, from its beginnings in Europe to his fructiferous stage in
America, where he would eventually die alone and practically
penniless.
• In collaboration with the Nikola Tesla Museum in Belgrade, the
exhibition underlines Tesla’s importance in the history of science.
Tesla is credited with around three hundred documented patents,
and we owe him numerous essential contributions to modern life.
These include invention of the induction motor, the development of
alternating current as a source of energy, and the wireless
transmission of energy and information, among others.
• A person of eccentric but captivating personality, Tesla was
plagiarised and often unfairly treated by some of his
contemporaries. He was involved in many disputes, such as the
“war of the currents” with Thomas Edison. Largely forgotten for
decades after his death, he would later go on to become a legend.
• Following the characteristic line of CosmoCaixa, the exhibition
includes electromechanical modules that enable visitors to see
Tesla’s most significant inventions in operation. It also presents
spectacular experiments that help explain the physics behind these
inventions in a way that is easy to understand. A superb example of
these are the two huge Tesla coils, which will be employed to
conduct high voltage displays during the guided tours of the
exhibition.
Barcelona, 28 October 2021. The deputy general director of ”la Caixa”
Foundation, Elisa Durán, the legal representative of the Nikola Tesla Museum,

Press Release

Radmila Adzic, and the director of CosmoCaixa, Valentí Farràs, have today
presented the exhibition entitled Nikola Tesla. The genius of modern electricity,
exploring the life and work of the Serbian engineer, a key figure in the history of
science thanks to his development of inventions that would mark the 20th
century.
This is the third biographical exhibition to be organised by CosmoCaixa
dedicated exclusively to a scientific figure. Having explored in depth the careers
of Charles Darwin and Albert Einstein, the ”la Caixa” Foundation’s science
museum in Barcelona now recognises the work of the brilliant Serbian inventor
to whom we owe so many contributions to modern life, such as invention of the
induction motor, the development of alternating current as a source of energy,
and the wireless transmission of energy and information. He was a pioneer in
the emerging branches of science and technology of the day, but also in others
that would take years to be of any consequence, like robotics or interplanetary
communication.

Jointly produced in collaboration with the Nikola Tesla Museum, the aim of the
exhibition is to broaden knowledge of the reality and legends surrounding the
founder of modern technology, the person we must thank for being able to flip a
switch and turn on the light, for example. When Tesla was born, the world
worked on the basis of steam and physical strength; when he died, it was
completely new, driven by electrical energy, and that is the world we know
today.
Despite his genius and vision, Tesla had little business acumen and was
plagiarised by some of his contemporaries. Following decades of relevant
contributions in several scientific fields, some of which brought him ruin, he died
alone and was essentially forgotten for years. Nonetheless, in time he would
become a popular icon, surrounded by enigmas and various implausible
conspiracy theories.
The exhibition sheds light on some of the highs and lows of Tesla’s life. It also
debunks some of the myths created both while he was alive and following his
death. These include his supposedly managing to cause artificial earthquakes,
the United States Supreme Court ruling the patent for the radio legitimately
belonged to Tesla, or his winning the Nobel Prize for Physics in 1915, alongside
Thomas Alva Edison.
The real number of patents registered by Nikola Tesla is still unknown. There
are 280 documented registrations in twenty-six different countries, but it is
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suspected that still more exist, as yet unidentified – some say more than seven
hundred. Whatever the case, Tesla’s importance lies in the ingenious solutions,
universal applications and numerous scientific and technological advances he
set in motion the world over.

Visitors to CosmoCaixa will see operational electromechanical modules that
reproduce the functioning of devices and instruments invented by Tesla. Most of
these modules are reproductions of the originals, on loan from the Nikola Tesla
Museum in Belgrade. But others have been produced in-house, developed to
show in an easy to understand, instructive way some of the principles of physics
hidden behind Tesla’s creations, such as electromagnetism.
The exhibition is completed with models of his prototypes and of his most
remarkable installations, as well as replicas of some of Tesla’s personal
belongings. A number of audiovisual presentations belonging to the Collection
of the Faculty of Physics at the University of Barcelona also offer information
about his scientific inventions and related instruments of the day.
The common thread running through this exhibition is the life and work of Tesla,
displayed in chronological order and divided into six areas, all of them headed
by cartoon drawings created by the illustrator Juan de Dios Tenorio.
Origins
This space shows Nikola Tesla’s early years. Interestingly, from his birth in
1856 he was surrounded by a halo of fantasy due to having been born during a
summer electrical storm, which some have interpreted as an extraordinary
omen.
The modules portray some of his character traits, from a photographic memory
to his facility for mathematics. They also show his fragile state of health,
characterised by hypochondria after falling seriously ill with cholera and
suffering nervous breakdowns, which would mark his life.
They also explain how his curiosity about electrical phenomena was aroused
from an early age. When stroking his cat, the touch of his hand produced noisy
sparks, now known as static electricity.
As a young man he began studying electrical engineering at the Joanneum
Polytechnic in Graz and came up with the idea for new types of motor. Thus
was sown the seed of one of his first inventions twelve years later: the magnetic
induction motor.
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Early work in Europe
In the summer of 1883, when he was working for the Continental Edison
Company, the European branch of one of Edison’s companies, Tesla presented
his first great invention, the induction motor. This represented one of his grand
obsessions: to make a motor work using a rotating magnetic field as the motive
force, rather than a commutator and brushes, which was how electric motors
operated in those days.
Tesla’s magnetic induction motor is based on the fact that, as Michael Faraday
had already demonstrated, electricity and magnetism are two sides of the same
coin. They are different but closely related manifestations of electromagnetic
force: a variable magnetic field induces an electric current in a conductor and, at
the same time, an electric current generates a magnetic field.
At this point of the exhibition, visitors will be able to experience for themselves
this principle of physics, the basis of Tesla’s idea for an induction motor. They
will see a coil with the poles connected to a lightbulb, and a neodymium bar
magnet. When they activate a mechanism using a crank they will see how, by
turning the crank rapidly in one direction, the magnet moves cyclically through
the coil, and variation in the magnetic flux through that coil generates an
electromotive force which causes the lightbulb to shine. If the crank is turned in
the other direction, the magnet stays still and the coil moves, but the result is
the same: the bulb also lights up. In both cases, the intensity of the current
generated depends on the speed at which the magnetic flux is changed through
the coil.
Journey to America
Unable to secure funding to develop his idea, Nikola Tesla decided to leave
Europe in search of opportunities. In 1884 he settled in New York, where he
began working at Edison Machine Works. It was here that he first met the
famous American inventor, with whom he would establish a strange
relationship.
America
While at Edison’s company, Tesla worked on improving New York’s street
lighting network. At the time, the system operated on the basis of direct current
(DC) and arc lamps with carbon electrodes, which needed regular replacement.
His relationship with Edison deteriorated when the American refused to honour
his financial agreements. This led Tesla to resign and found his own company,
Tesla Electric Light & Manufacturing, where he would enter into a period of
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serious economic difficulties giving rise to great insecurity and a deep
depression.

At that time, around 1886 and 1887, Tesla focused all his attention on
developing the potential of alternating current (AC), the current and voltage of
which vary according to periodic time and frequency. This contrasts with DC,
which maintains constant current and voltage throughout time, as occurs with a
battery or lightbulb.
The inventor and entrepreneur George Westinghouse was interested in
developing the commercial applications of alternating current, so much so that
he acquired the rights to seven of Tesla’s patents. These enabled him to
overcome the problems of efficiently transmitting alternating current over long
distances. Tesla started working at the Westinghouse Electric & Manufacturing
Company at a time of fierce competition between the American companies.
Alarmed by the threat Tesla’s technology posed to his interests in a field that he
himself had created, Edison entered into a public relations battle which
newspapers called the “war of the currents”. The dispute resulted in episodes of
very dirty tricks that preyed on society’s fear of accidental high-voltage
electrocution, exaggerating the number of fatal accidents caused by the use of
systems created by Westinghouse.
Edison also suggested employing alternating current for executions in the
recently invented electric chair, and even conducted public demonstrations of
animals being electrocuted to show the supposed danger of AC. Tesla counterattacked however by demonstrating that an alternating current could pass
through the body without causing harm, temporarily eroding Edison’s prestige.
Two events marked the end of the “war of the currents”. First, the World's
Columbian Exposition in Chicago (1893) awarded Westinghouse the rights to
supply electrical energy to power the event’s machinery and lighting. Three
times more energy was generated than that consumed by the remainder of
Chicago, thanks to the installation of twelve of Tesla’s two-phase generators.
The Exposition was also an occasion to showcase some of the Serbian
engineer’s more eye-catching inventions, such as his phosphorescent lamps, a
precursor to fluorescent lamps. Secondly, on the basis of advice from Tesla,
Westinghouse Electric was given the contract to build a two-phase AC
generating system at Niagara Falls.
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Tesla’s experiences and creations in the
United States include studies and inventions
produced in his laboratories in New York,
where he worked on such varied ideas as Xrays, the wireless transmission of energy –
inventing what would be the first “remote
control”, broadcasting and the creation and
development of the Tesla coils. These highvoltage, high-frequency generators enabled
the generation of extremely powerful
electrical fields, enough to allow the current
to be transmitted without wires.

Since Tesla’s research in his New York
laboratories was leading him to develop ever
more powerful generators, of millions of
Nikola Tesla in 1898 / Getty Images
volts, which could be dangerous in an urban
setting, in 1899 he decided to set up his
laboratory in the outskirts of Colorado Springs. There, Tesla made observations
about lightening associated with storms and carried out studies on the
conductive properties of the atmosphere.
His dream was to take advantage of Earth’s characteristics in the field of
physics to obtain energy from anywhere for free. At that stage, Tesla was
developing his World System of Wireless Transmission of Energy, a
revolutionary idea and far ahead of its time, an embryo that many years later
would eventually become the Internet.
In those years, Tesla was also working on development of the radio, an
invention made possible thanks to the contributions of numerous scientists and
engineers. Of notorious relevance in this field was Guglielmo Marconi, who
developed the first wireless telegraph able to transmit signals over long
distances; but also Aleksandr Stepànovitx Popov, who invented the first radio
receiving device. And Tesla, who patented some of the key developments in the
initial stages of the history of radio, though he was wrong about how radio
waves functioned, as he believed they could only travel in straight lines and
thus had a limited range of just a few kilometres.
Following this golden period of creation, in 1900 Tesla returned to New York
and set up residence in a hotel. His intention was to find investors for his World
System of Transmission of messages, telephony, and even facsimile images
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from the United States to Great Britain, using planet Earth as the conductor of
the electrical signals. In March 1901, he received $150,000 from a financier in
exchange for a 51% interest in his patents and started planning the
Wardenclyffe Tower facility, a transmitter of gigantic proportions. However, his
plans were frustrated when, in December that year, Marconi succeeded in
transmitting a signal from England to Terranova, thus imposing his system.
Decline. The final years
This last area shows the inventions created by Tesla subsequent to the
Wardenclyffe Tower disaster, some of which are related to avionics. It also
reveals the financial and health problems he suffered in the final years of his
life, when he accumulated debts and declined into a lonely, eccentric character
until his death in a hotel room, in 1943.
Tesla’s dream, today
By way of an epilogue, now the journey through the life and work of Tesla has
ended the exhibition dedicates an area to the current validity of his ideas
(showing, for instance, prototypes of wireless charging mobile telephones) and
to the prizes, tributes and recognitions awarded to the legendary Serbian
scientist over the years. Ironically, the greatest distinction Tesla received during
his lifetime was the Edison Medal, considered the “Nobel Prize of Engineers”.
The Serbian was also nominated for the Nobel Prize in Physics in 1937, but
was not selected.
The company founded by Elon Musk in 2003 that manufactures electric cars is
called Tesla Motors in honour of the Serbian inventor. More recently in 2018,
SpaceX, another of the South African entrepreneur’s companies, launched a
Tesla Roadster car into space, crewed by a dummy called Starman.

ACTIVITIES PARALLEL TO THE NIKOLA TESLA. THE GENIUS OF
MODERN ELECTRICITY EXHIBITION

Lecture cycle: The future is Tesla’s
Throughout November, CosmoCaixa will host a cycle of talks which will bring us
closer to the figure of Nikola Tesla, his inventions and his scientific and
technological contribution to our society. Moderated by the architect and
director of Atlas of the Future, Silvia Brandi, those attending the four lectures in
the cycle will discover the validity of his ideas and how his proposals can help
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combat current problems, such as the climate emergency. We will also delve
into his more human profile from different points of view and, in doing so, will
travel from the past to the future to better understand our present and the
technological alternatives at our disposal.

3 November, at 7 pm: Past. Tesla and history
This lecture, given by Xavier Roqué, a physicist by training with a PhD in
History of Science, will focus on how Nikola Tesla’s work and patents in the field
of electromagnetism have contributed to shaping the world and society of today,
but also on how scientific and technological advances are fruit of the collective
work of generations. How has Tesla become a contemporary technological
icon? What connection exists between his personal trajectory and the social
networks of creation and dissemination of knowledge and technology? What do
we know about his part in the world that existed straddling the 19th and 20th
centuries? And how can we explain his current validity and visibility? How did
what was happening around him then influence the discoveries he made?
In the inaugural lecture of the cycle we will situate Tesla in his scientific,
technological and social setting to understand the enormous innovation
represented by his proposals in different fields.
10 November, at 7 pm: Tesla’s modernity
There are doubtless huge differences between the everyday life of his time and
ours, but the genius and prolific inventor Nikola Tesla was a pioneer in
numerous technological fields: renewable energies, aviation, robotics, electrical
engineering, and many others.
In this lecture presented by Àlvar Sánchez, professor at the Department of
Physics of the Autonomous University of Barcelona, we will discover the current
validity of some of Tesla’s most visionary ideas, those that have contributed to
shaping today’s technological and scientific framework. Through the eyes of a
researcher in physics we will explore how this discipline has changed from
Tesla’s days to ours, as well as the scientific community’s work and
investigations that he has inspired.
17 November, at 7 pm: The future of Tesla
What advantages and disadvantages are entailed in the new proposals based
on batteries? What alternatives do we have? How can we preserve energy
resources? The visionary Nikola Tesla posed questions that we have yet to
answer. Some of his advances and discoveries have not only affected the
present, but may also point out a way to the future.
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Using Tesla’s scientific and technical idees as a starting point, this session will
be presented by the chemical and industrial engineer Luisa F. Cabeza and will
examine the current situation of renewable energies, their challenges and
possibilities. It will also address our energy future in the context of the current
climate emergency, the greatest test facing humanity.
24 November, at 7 pm: The importance of Tesla
Participants in this roundtable will be people from different fields who have
helped disseminate the figure of Nikola Tesla. Through them, we will delve into
the scientist’s more private and human profile to understand him better, and will
discover details of different areas of his life.
We will learn about him as a prolific inventor, a man of his times, an inspiring
figure and even a visionary of a wireless future. We will take a look at the
different resources providing information about Tesla and understand why this
personage continues being important today.
Presented by:
Miquel A. Delgado, journalist, writer and scientific communicator, and director
of content and communication at Curiosa. He is an expert on Nikola Tesla,
about whom he has published the books Yo y la energía and Firmado: Nikola
Tesla (both published by Turner), as well as the novel Tesla y la conspiración
de la luz (Destino). He is a regular contributor for science-based subjects on the
radio programme El ojo crítico (RNE), El Ágora and Principia, among other
media.
María Santoyo, graduate in History of Art from the Complutense University of
Madrid, researcher and teacher specialised in the history of photography and
image analysis. She directs and manages exhibition and specialised teaching
and dissemination projects, and has curated more than twenty exhibitions,
among which we would highlight the most recent: La ballarina del futur:
d’Isadora Duncan a Joséphine Baker, Houdini: les lleis de la sorpresa, Jules
Verne: els límits de la imaginació and Nikola Tesla: seu és el futur.
Charo González Casas, playwright and novelist. Author, among other books,
of Nikola Tesla. El hombre que inventó el siglo XX (Obelisco), which reveals the
more human and personal side of the genius.
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Guided tour of the exhibition
Visitors may also tour the exhibition accompanied by a mediator who will
present its key elements and, through conversations with the group, will place
the exhibits in context, resolving any doubts or questions that may arise
regarding this passionate subject. Who really was Nikola Tesla? To what extent
did he permanently change the world of technology?
Workshop visit: Sparks, waves and rays
Activity recommended for families with children from 6 years of age.

In this workshop visit we will tour the exhibition dedicated to the extraordinary
scientist and engineer Nikola Tesla and will conduct a number of experiments to
better understand some of the most significant contributions of this brilliant
engineer. Father of the development of alternating current (AC) as a source of
energy, the induction motor and the wireless transmission of energy, he was
also a pioneer in branches of science and technology that would take decades
to be seriously taken into consideration, such as robotics, alternative energies,
avionics and interplanetary communication.

Nikola Tesla. The genius of modern electricity
CosmoCaixa
Carrer d’Isaac Newton, 26 (Barcelona)
Times
Monday to Sunday and public holidays, from 10 am to 8 pm
https://cosmocaixa.org/ca
https://fundacionlacaixa.org/ca/
General admission: €6 (includes admission to the museum and exhibitions)
Admission free for CaixaBank customers
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