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The spectacle of science aloft

Cristina Olivotto

Since the first pioneering balloon flight undertakan France in 1783, aerial ascents became an
ordinary show for the citizens of the great Eurapedties until the end of the XIX century. Scidatis
welcomed balloons as an extraordinary device tolaepthe aerial ocean and find answers to their
guestions. At the same time, due to the theattycali ballooning, sky became a unique stage where
science could make an exhibition of itself. Namedjiponing was not only a scientific device, butvay

to communicate science as well. Starting from stdioncerning the public facet of aerial ascentd an
from the reports of the aeronauts themselves, gébgay explores the importance of balloon flights in
growing the public sphere of science. Also, thesoaa that led scientists to exploit “the show déisce
aloft” (earning funds, public support, disseminatiaf scientific culture...) will be presented and
discussed.

Introduction

After the first aerial ascent in 1783, several sigts believed that ballooning could become an
irreplaceable device to explore the upper atmosphee whole XIX century “gave birth to countless
endeavours to render the balloon as navigableriasathe ship at sed’From an analysis of the aerial
ascents undertaken for scientific purposes andctiaacters of the scientists who organized and
performed them — no more than 10 aeronauts fronbéiginning of the century to 1875 — an important
feature emerges: ballooning — due to its propeureat became a powerful tool in attiring a general
public toward science, more effectively than séfenpapers and oral lectures.

This essay focuses on the public facet of the sfieaxperiments performed on balloons in a period
from the end of XVIII century to the end of the Xiééntury — during which ballooning was trying to
propose itself as a reliable scientific tool; itifge out how the public image of ballooning could
influence the decision to support the scientifipleration of the atmosphere by balloons and how
“balloonmania” was exploited by scientists in ortleturn it towards their objectives (the casearhds
Glaisher is highly representative).

Starting from the analysis offered by the hista@idi Gyung Kim, Jennifer Tucker and Michael
Connaughton, who focused their interests on thdigfatret of aerial ascents in different contefterq a
social point of view; in Great Britain; in the Uait States respectively), the aim of this papen gitcuss
the importance of the “show of science aloft” ie #icceptance of balloons as a scientific tool. Thab
stress the scientific fallout of ballooning popuwathusiasm, besides its social and political value

Scientists exploited the public sphere of asceamtslifferent reasons: to earn funds, find publipfsart,
shape (or not) a public image of scienestablish collaborations, interest the public iresce, glorify
the power. Moreover, the ambiguous nature of tHdra ascents — a scientific enterprise or a vulgar
show - determined the different attitude of sci@ntnstitutions towards it.

At the same time, papers and books reported theuate of the voyages because of their appeal, thus
communicating to a wide public some of the hot ¢spdf the forefront science. Thanks to balloons,
science became fashionable: “Balloon broadened ahdience for science beyond anybody’s
imagination”

The account hereafter offered is based on histopablished essays and papers, and on the original
scientific reports published from the aeronautsmiteves, which nowadays are very rare and precious
documents. Some of the most famous tales and navittisn by Edgar Allan Poe and Jules Verne haembe
also taken account to discuss the great poputritypics related to ballooning among general neade
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Scientific ballooning during the XIX century

Scientific discoveries in general even those frdmiclwvmen expect the most advantage, like thodeeof t

compass and the steam-engine, were greeted atwfitist contempt, or at the best with indifference.

Political events, and the fortunes of armies mottiepd almost entirely the attention of the peofleat

to this rule there are two exceptions: the discaserof America and of aerostatics, the advents of
Columbus and of Montgolfiér.

At the end of the XVIII century, meteorologists wéayly used barometers, hygrometers and
thermometers to measure atmospheric variablesydiutithstanding their accuracy, these measurements
were obviously limited since they were performedtiom ground and could not explore the dependence
of the variables from height. Some scientists, IlHerace Benedicte de Saussure, Alexander von
Humboldt and Jean-André De Luc climbed high mounst& perform high-altitude experiments but the
results were not enough reliable due to the extrenelitions of the observatiofis.

Therefore, the spectacular enterprises of the diesbnauts (Pilatre de Rozier, Jacques CharlesgPie
Blanchard...) excited great interest among menciginse. The scientists, physicists and chemists, fir
welcomed balloons as an extraordinary device tdoegpthe aerial ocean and to find answers for
unsolved puzzles. Fifty years later the first agcan 1841, in Paris and in London societies fog th
knowledge of atmospheric physics, which used balidor their researches, were born.

The earliest flights can be seen somehow as tstesfitentific ones because no one knew their plgssib
effects, but we can consider the first flight watlscientific purpose the one of John Jeffries, areAcan
physician, and Pierre Blanchard in 1784. After flight, many other ones followed in France, Russia
England, Italy and Germany during the XIX centupyoviding fairly good results, for meteorology
purposes above all. France and England becamegtihdifferent in attitude and purposes, the two
countries which most supported the scientific esgiion of the air and conceived the best research
programmes concerning the flights.

From a wider point of view, the exploration of therial oceans and the researches concerning the
atmosphere, the geo-magnetic field, tides, wind$ weather were strongly developed from the XVIII
century onward, according to a renewed interestatdss unknown lands: it was time for a global
knowledge of the terrestrial phenomena and scienbéllooning became part of this wide research
programme of exploration. Among the studies, whatuld be performed at high altitude, the
meteorology, namely the measurements of temperapwessure, humidity, dew point, was - quite
obviously - the first aim of the scientists-aeraisauMoreover, physicists could perform optics
experiments, study the electricity of the air, theund propagation and the characteristics of the
terrestrial magnetic field. The astronomers coutderve the sky from a favourite point of view and
physicians study the response of human and aniody ko the extreme conditions of pressure and
temperature. Last but not least, the chemists cogldsure the ratio of the component of the atmasphe
at different heighf;the first aerial ascents greatly influenced thehknf modern chemistry.

Among the most famous scientific flights, there #re ones of Joseph Louis Gay-Lussac and Jean
Baptiste Biot (1804), Carlo Brioschi (1808, thesfiscientific flight performed in Italy), James Glaer
(1862-6), Camille Flammarion (1867-8), ThéodoreeSand Joseph Croce-Spinelli (1875), whose death
aloft set a mark-point in the history of scientifiallooning because it showed the importance ofjery
masks and the danger of high-altitude manned #ighfter the tragedy (1875), ballooning changed its
nature from an almost individual adventurous endeavio a systematic and reliable device for
investigating science.

The scientists - physicians (e.g. Jeffries), ch&ar(s.g. Barral), physicists (e.g. Biot) or astnoeos
(e.g. Flammarion) — used to organize the flightsh®smselves, from the planning to the performarice o
the experiments and the analysis of the collect#d.drwo or at most three persons were carriedhen t
balloon; they had to control the flight and to de tmeasurements as well. During the XIX century
flights, a lot of experiments were issued on thkoba in order to do as many observations as ptessib
Even if the ascent had a specific aim (like the-Gagsac’s one, focused on checking previous results
the terrestrial magnetic field), experiments raggfrom the collection of air samples to the human
physiology were performed: the aeronauts spent timee “running” from a measure to another, trying
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to catch the proper moment due to the balloon liigita The fewness of the flights caused this
“promiscuity”: the ascents were rare occasionsgchviscientists should spoil as much as they could.

The topics to be inquired got narrower through yhars, when the scientists became aware that the
electrical and magnetic measurements required a saphisticated approach than the available one. Th
contribute of the several ascents organized fariensfic purpose - also those part of a well oigad
research programme — to the advancement of sitektibwledge was not comparable with the effort
spent by the scientists in organizing the ascerte reason of this partial failure was mainly to be
attributed to the extreme conditions in which tleeoaauts performed their measurements and to the
inadequacy of the used instruments. It is todaywknohat even the most prominent aeronauts like
Glaisher, did not use proper instruments for thbservations at high altitud@s.

Among all the fields of research, the meteorologicees were the most important, especially sinee th
end of XIX century; on the contrary the measuremeuncerning electricity and magnetic field were
almost not reliable at all. Nevertheless, the tedirprogresses obtained during XIX century prodide
important results during the following century, motly in meteorology but also in physics - due ryost
to the improvement of sounding balloons. In thianfework, the value of ballooning as a tool for
popularize science becomes even greater.

Different images, different attitudes

In England, the ballooning age started in the sedwif of the XIX century, when, after the firstasts
performed by charlatans, the scientific elites bez@onvinced of ballooning utility. Vincenzo Lunard
secretary of the Neapolitan ambassador in Londaygrized the first manned flight in Great Britam i
1784, and set the tone for the following flightse taeronauts were adventurers seeking for fame and
fortune? The aim of the flights was the public entertaintnand scientific purposes were left out until
the second half of the XIX century, except for fhght of Jeffries, who, however, was an American
physicist fling with a French aeronaut. For Britstientists, ballooning was no more than an amhiguo
entertainment for the masses, negatively associgitbdFrench attitude towards fancy and fashionable
phenomend’ Both the Royal Society and the American PhiloscghSociety (APS) (inspired from the
Royal Society’) were extremely careful with balloonifg.In a letter to Benjamin Franklin, Joseph
Banks wrote: “an inclination in the more respeataplart of the Royal Society to guard against
"Balloomania'... and not to patronize Balloondl.sbme experiments likely to prove beneficiaheit to
Society or Science is proposed to be annexed to"thieBanks, one of the most influent people of the
scientific British community, was able to force bjsinion on balloons.

Though the communication of science was strongp@ated by British scientists, ballooning (and
balloonmania) was a too much controversial phenometo be accepted and promoted. The line
between spectacle and science was often diffieultifaw and the effect of popularize science by
ballooning could be even a drawbdtk.

In America, the young scientific community was cemed with the construction of a professional and
useful image of science, just the opposite of awpdive or spectacular science. Ballooning did fitot
with this project and thus, in spite of its futtidgpossibilities, was not supported. As a consagagthe
APS and the Royal Sociéfydecided not to embrace a scientific and technotdgindeavour so popular
and controversial. In this perspective, we can afsderstand why Pierre Blanchard, even though e wa
the first to fly in America, was not admitted amamber of the American Philosophical Sociéty.

On an opposite attitude, there was the British &isgimn. Founded in 1831, it had two main goals, as
stated in the opening remarks: to bring togethiemint disciplines and to heighten public awarsrs
science’’ Ballooning could achieve both these aims and, asrsequence, in 1859 the Association
organized the most important series of scientifildon ascents in Great Britain undertaken by James
Glaisher. The flights eventually changed the Bhitiginion towards scientific ballooning and insgire
the enterprises of the French aeronusthe end of the century, even though they addtapularity to
the British pragmatic approach.

At the beginning of the XIX century, in France, Fanklin wrote to Banks, the scientific community
was less conservative than the English one andsoaatuch afraid of been laughed at” if aeronautics
would revealed a big mistaké® French scientists and cultural elites had a pitrioterest to introduce
a general audience to science. Ballooning was dereil to be an important tool to promote scienck an
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as a consequence, the government that suppoftesiky. became a theatre where the king's glory could

be displayed and ballooning became more powerhui fhepers or speeches to shape a popular opinion
on science. The main scientific institutions, as Erench Academy, spent time and money to support
and develop ballooning, as suggested by influeati@ntists, like Pierre Simon Laplace.

“Balloonmania”
Hitherto aerial voyages have been undertaken médeelthe gratification of the publit?

About 250,000 spectators were present at the fiidhned ascents in Great Britain performed by
Vincenzo Lunardi and Jean-Pierre Blanch@rMlore than a half of citizens of Paris (about 400,0
people) assisted to the first aerial events: a dhorewd, made up of the king and his court, scéntnd
men of letters, poors and illiterates: a democretiwvd, in one word? ballooning was attractive for all,
passing over social divisiofisbecause it could satisfy the expectations of adraudience. It was a
breakthrough that witnessed the advancement of leume, the progress of human talent and could
impress because of its novelty, a thing never beéore but always dreamed: be able to flight.

There was nor party or celebration without a ballascent, in London or Paris. The shows were more
and more spectacular (parachutes, night flightth awhimals or fireworks) to enjoy a sensation-lgvin
public®® to the point that, due to the enormous increasta@humber of balloons ascents, in 1784 the
police in Paris forbade to make ascensions witpeanission, according it just to scientiéts.

The newspapers regularly reported the flights aodtributed to the spread of the so-called
“Balloonmania”: there were even hats, skirts arehttical representations inspired by ballotReople
were strongly interested in aeronautics and coelkcbime quite outrageous if a balloon-show faffed:
balloon ascents were an emotional show and thégwlals involved with the enterprise and feared for
their heroes, the aeronauts.

A significant episode concerns Etienne Montgolfidro, in October 1783, was preparing a flight and
one of the organizers was frequently asked to seauplace for the show. The requests became so
continual that he wrote on the “The Journal of $atfiat the experiment would be interesting just fo
scientists and not for generic public; nonetheteasy spectators attended to the lauffch!

The literature of the period confirms the populadf aerial ascents, and fantasy tales based wal$ra
in the skies were written by famous authors and tBeenthusiastic readers.

The two most famous examples showing the fashienappeal of ballooning during the XIX century,
were the books and novels written by Jules Vern&ramce and Edgar Allan Poe in America; their
stories also show the deep scientific culture efrtauthors concerning balloons.

In 1863 “Five weeks in balloon” was published: iasvpresented by Jules Verne as a real diary of a
scientific voyage of exploration. Verne inventedeav kind of balloons able to permit the team, lgchb
scientist, to explore the unknown lands of Afriv@rne himself admitted that when he started toewrit
this romance, he did not believe in the practica af balloons. Nonetheless, he knew perfectlystage
of the art of aerostation, and from this backgrobtedcould describe fantasy balloons, which seemed
real. He was a usual reader of “La Nature” - andrtgnt journal of scientific divulgation - whose ima
contributors, Gaston Tissandier and Camille Flanwnarwere both aeronauts and communicatbrs.
Moreover, he sought out and interviewed many netablentists and balloonistsVerne wrote about
balloons in many of his romances, like “Around thwerld in 80 days”, “The mysterious island”,
“Voyage in a balloon”. In 1873 the French writerdeéhis first and unique balloon ascent, while hs wa
starting to write “The mysterious island”. At thadeof the voyage he stated “it's a sort of dreant, b
always too short!”.

Verne had read Edgar Allan Poe’s novels, translatidérench in 1856 by Charles Baudelaire, “The
balloon hoax” and “The unparalleled adventure of bfans Pfaall” both about ballooning. In the fobt
these weird stories, “The ballon hoax”, an Engtisim decides to flight over the Channel but gets lo
over the ocean. The story was presented as aeea published on “The New York Sun” in 1844 and
pays great attention to technical details, sugagdtioe's great knowledge of aerostation, just\fi&me.
Writing the tale, he was probably inspired by thght of the great balloon called Nassau and byriésa
Green's (one of the most famous English aeronaihieafime) subsequent transatlantic projéct.
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During the pioneering age of ballooning, “the bailng craze [...] [made] the impossible and
seemingly inexplicable appear reasonable and comimoei®* and that was probably one of the reasons
of success of this kind of realistic novels.

Communicate science with balloons

It [the balloon] has gratified the desire natural tis all to view the earth in a new aspect, angustain
ourselves in an element hitherto the exclusive dorofibirds and insects. We have been enabled to
ascend among the phenomena of the heavens, andckarge conjecture for instrumental facts,
recorded at elevations exceeding the highest minsitf the Earth?

At the end of the XVIII century, ballooning represed a quite innovative way to communicate not
only enthusiasm or political ided5but science as well. A show could reach more pedpan a
scientific report and in some way it gave the opyaty to an illiterate and plebeian public to enie
contact with science. Without the aid of printegpg@@ and journals, personal contacts, membership in
academies, people could however be up-to-date sdthe of the scientific issues of the moment.
Moreover, newspapers regularly reported the acsoointhe ascents and often the aeronauts themselves
wrote memories and reports. The account of Monigpobirothers' flight, for example, was reported in
the physics section of the very diffused “JourreaRaris”.

An interesting account of a flight is the one pd®d by Benjamin Franklin, who was ambassador in
Paris when Jacques Charles made his aerial experitngether with Robert, the constructor of the
machine. He wrote to Joseph Banks (president of Rbgal Society) that “never before was a
philosophical experiment so magnificently attendedt referred to Charles both as a “professor of
experimental philosophy, and a zealous promotethaf science®’ In the words of Louis-Sebastien
Mercier “It was a moment which can never be repkdtee most astounding achievement the science of
physics has yet given to the worf&".

Due to the public facet of the scientific flights,the second half of the XIX century, James Ghkaish
was finally able to shape a new image of balloorim@reat Britain, not considered as an exploration
and innovation tool, but as the symbol of excitad dliterate crowds since the first ascefitsle aimed
at showing everybody the scientific value of batlmy and in doing so he pursued a large
communication programnt@ As the historian Jennifer Tucker stated: “Glaistnansported science into
the air, but in so doing he had to strike an eki$iglance between science and shbw”.

Balloon ascents and lectures for generic audiemege the means through which he explained how
balloons could be useful tools for science. Glaighied to disrupt the public image of aeronauts as
adventurers and was very concerned “to make thiedmala philosophical instrument, instead of an
object of exhibition, or a vehicle for carrying anthe higher regions of the air excursionists desirof
excitement, mere seekers after adventffrédence, he proposed himself as a hero of discovelly,
devoted to a kind of science characterized fronute measurements and well-organized experiments.
Henry Coxwell — the aeronaut who used to fly witlai€her - shared his aim and helped Glaisher ta set
difference between scientific and popular flightsie wrote to Glaisher that “the British Association
ascents should be kept distinct from those meretiettaken for popularity or adventure, indeed some
difficulty presents itself in combining them”. Theason of this warning comes from the great appgali
of public flights organized by Glaisher. In 1863eothe ascents excited more interest than any other
event connected with the annual meeting of theidBrifssociatiorf* A crowd of about 3,000 people
listened to his report and watched at the flightribg balloon ascents - as the case of James @faish
very well bears - science, adventure and spectdpoesuld finally met.

That is also the reason why some of the scierdistenauts thought that scientific popularizatiors wa
such an important topic that they dedicated toffiéctively: James Glaisher, Camille Flammarion,
Jacques Charles and Gaston Tissandier were pamrkarof aerial enterprise. They wrote about
ballooning on popular journals and even wrote bpdkssandier was also the editor of “La Nature® th
most famous French journal about popular science.

Besides the promotional purposes, other prominerdarauts, Glaisher first, had practical reasons to
popularize their ascents in newspapers. For higonefbgical measurements he needed many observers
in the country and the day before each ascenteidvits public from the pages of “The Daily Teledrap
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to take observations on temperature and contrifoutiés research. Another example comes from Jacques
Charles’ flights, which were sponsored by publibsariptions; hence he was forced to invite to his
flights as many people as possible, but tryingdlec the wealthiest participants: indeed, the lohd
public who attended the flight eventually deternifits success!

Conclusions

Since the end of the XVIII century, the interesttioé general public towards science grew more and
more, and people became aware of the importanseiefice for the advancement of knowledge and of
its utility. There was a growing participation ictiaities like lectures, public demonstrations ahd
reading of periodicals: as a consequence, scieasesupported also by the public opinion and thdipub
sphere became an important feature of the XIX cgricience’

The ballooning age began in this fruitful contertldts innate theatricality influenced the willirggs
to become a device to explore nature. Many peapeposed both by the mass and cultural elites,
attended the ascents and shared the passion fooitiag. Newspapers published many reports of the
ascents; writers wrote stories about balloons:th#oonmania” was spreading.

The decision to support and sponsor research proges about balloon flights strictly depended to the
impact of ballooning on the national opinion-makeénsFrench sky became a stage where King's power
could be celebrated through balloons; on the contrethe United States and in Great Britain batliog
was not sponsored at all, until its image drambgiczhanged in the second half of the century, tiyain
due to the engagement of James Glaisher.

Beside the institutional arguments, the power dlobas in communicating science was exploited by
many scientists; the reasons which led them tovelgticommunicate their experiments (though a
constant attention paid from the public to aerompaould be annoying) were different and, curiousby,
so distant from the nowadays arguments concerhiagmportance of science communication. The quest
for sponsors (Jacques Charles), the support ofigaplnion in order to obtain an institutional sopp
(James Glaisher), the establishment of collabarat{dames Glaisher), the genuine interest to pdpela
science as a cultural mission (Camille Flammart®aston Tissandier) are the main reasons of actively
popularizing science ballooning, starting fromsipgectacularity.

Hence, scientific ballooning during the XIX centurgpresent an interesting case study of the
importance of science communication in modern agkshiow how the public sphere of science — in this
case, scientific experiments aloft — play a fundatalerole in the understanding of the processeghvhi
lead to the success of a research programme. Mereesgpecially for public oriented science, like
ballooning, the relationship among the public, sb&ntists and the supporters is so strict thansisits
themselves often base their success — emotionakemdomical — on their ability in gaining popular
support.
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