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In January of 2020, to commemorate the “Inter-
national Kite Day” (14th January), the Royal Soci-
ety published in its official account on Instagram
a post with an engraving from the 1860s show-
ing Benjamin Franklin (1706-1790) flying a kite
amidst a storm with the following paragraph:

Benjamin Franklin’s most famous contribution to
science is the Philadelphia kite experiment. In
the 1750s, the nature of electricity was not yet
clearly understood & harnessing its power was a

scientific ambition rather than reality. His exper-
iment showed the connection between electricity
and lightning.  #InternationalKiteDay

Figure 1 – Engraving showing Franklin perform-
ing his kite experiment in Royal Society’s post on
Instagram.

I have been working with Franklin’s studies on
electricity for some years. Recently, I have pub-
lished the book, A Filosofia Natural de Benjamin
Franklin: traduções de cartas e ensaios sobre a
eletricidade e a luz [Benjamin Franklin’s Natural
Philosophy: translations of letters and essays on
electricity and light] (EdUFABC, São Bernardo do
Campo, 2019), with – as the title indicates – trans-
lations to Portuguese of some of his writings on
electricity and light, along with commentary. The
research took around five years and I cannot say
enough how much I have learned about electri-
city and optics in the eighteenth century – the lat-
ter, my main field of study – and about Frank-
lin himself. He is without a doubt an interesting
and relevant figure of history of science. There-
fore, when I read the publication of the Royal So-
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ciety on Instagram, a mixture of happiness and
sadness reached me. Happiness because is always
good to see a name such as Franklin being re-
membered, studied and discussed. Sadness, on
the other hand, because his kite experiment con-
tinues to emerge as his greatest, if not only, con-
tribution to the history of science.

The historiography on Franklin shows a multipli-
city of contributions that goes far beyond the kite
experiment. It is true that Franklin never played
a central role in the modern historiography of
science, in a way such as Galileo Galilei (1564-
1642), Isaac Newton (1642-1727) or Albert Ein-
stein (1879-1955). There is not a “Franklin in-
dustry” in historiography as we have for Newton,
for instance. This may be a controversial opin-
ion, but I could not identify a long-term histori-
ography on his life and works, even though he is
the subject of many books and papers. Notwith-
standing, the studies of Franklin portray a more
complex figure, not only the ingenious man that
one happy day decided to fly a kite during a severe
storm.

Firstly, Franklin did not publish a treatise on elec-
tricity, as many may think, nor did he publish a
report on the kite experiment – I will discuss this
matter later. We know Franklin’s ideas on elec-
tricity mainly due to the efforts of Peter Collin-
son (1694-1768), a British botanist who kept in
contact with eminent natural philosophers in the
colony in the first half of the eighteenth century.
From 1747 to 1751, Franklin and Collinson ex-
changed letters on electrical matters, following a
gift of an “electrical tube” from the latter to the
former in order to test some electrical phenomena.
In the 1750s, studies on electricity were trending,
which led many natural philosophers to investig-
ate its main properties. Stephen Gray (1666-1736)
had shown that electricity could be transmitted,

Charles Du Fay (1698-1739) had proposed two
kinds of electricity – vitreous and resinous – and
Jean-Antoine Nollet (1700-1770) wrote on the af-
fluent and effluent flows of electrical fluid, as well
as many other contributions from other authors.
Therefore, when Franklin began to study electri-
city, there was not a dark path.

Figure 2 – Cover of my book on Franklin, recently
published in Brazil.

Franklin’s first letter on electricity was written on
March 28 of 1747. It contains only one paragraph,
where Franklin acknowledgedCollinson for send-
ing him “an electric tube” to perform experiments
on electricity. Almost four months later, Franklin
sent another letter, with a more detailed descrip-
tion of his endeavours. In this second letter, we
can find two of the main concepts of the Frank-
linian theories for electricity: the power of points
and the idea of positive and negative electricity.
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Heobserved that the electrical firewas “drawnoff”
a charged phial when a sharp object approached.
Conversely, if a sharp needle was fixed to the end
of a gun-barrel, the latter could not be electrified,
since the point of the needle would “throw off” all
the electric fluid transmitted to it.

The idea of positive or negative electricity was dis-
cussed by an interesting experiment involving two
persons standing in separated wax supports and
another one standing on the floor. If one of the
persons standing on the wax rubbed a glass tube
with the other person standing on the wax ap-
proaching his knuckle to the tube (without touch-
ing the tube or the person), Franklin assumed that
the person rubbing the tube lost his/her electri-
city to the tube, which transferred this electri-
city to the second person. Therefore, in this con-
figuration, the person who rubbed the tube was
electrified “negatively” and the one who collected
the electricity from the tube was electrified “posit-
ively”. Although we do not accept Franklin’s ideas
nowadays, it is remarkable how his concept still
persists, even with the adoption of new concep-
tions after the nineteenth century.

Other letters from Franklin also revealed more
interesting ideas. In an undated letter to John
Mitchell (1711-1768), he discussed how thunder-
storms were formed. I will give a very short de-
scription of Franklin’s explanations, but the reader
should be advised to consult the original mater-
ial, in order to see his curious arguments on the
nature of matter. According to him, the oceans
were constituted essentially by two things: water
– a non-electric substance – and salt – an elec-
tric substance. The friction in the surface of the
ocean made the water electrified. In vaporising, it
carried this excess of electricity and very electri-
fied clouds were formed. When these clouds ap-
proached mountains or less electrified clouds, the

electric firewas transmitted through lightning and
then came the rain. This would explain the forma-
tion of great rivers, such as theAmazon, near great
mountains, such as the Andes. Again, his ideas are
outdated, but it is impressive how Franklin man-
aged to combine his conceptions to explain such
phenomena.

The most important of his papers and letters was
the “Opinions and conjectures concerning the
properties and effects of the electrical matter”, sent
to Collinson on July 29, 1749. In this essay, Frank-
lin resumed his previous concepts – mainly the
power of points and the positive and negative elec-
trification – and presented some new and im-
proved ideas. One of them was the model of elec-
trical atmospheres. He believed that, when a body
was electrified positively, i.e. a body which con-
tained more electricity than its natural capacity,
this excess surrounded it like an atmosphere, with
the same shape of the body. Although this was not
a new model if we consider Franklin’s contempor-
aries, he seemed to be the first to apply it to elec-
trical phenomena. His other major contribution
was the description of the sentry-box experiment.
Here we reach a crucial moment in this opinion
piece, which deserves a very detailed discussion.

The sentry-box experiment is sometimes associ-
ated with the lightning-rod, but they are not the
same. Nonetheless, both were cited in the “Opin-
ions and conjectures” – the latter, however, not
with this name. Commenting on the power of
points to “draw off” electricity, Franklin suggested
that “upright rods of iron” should be placed on the
top of buildings to prevent the damages caused by
the striking of lightning. In this case, the rod was
grounded, in order to make electric matter flow
from the clouds to the ground. The sentry-box ex-
periment had another purpose.
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Figure 3 – The sentry-box experiment, as in
Franklin’s book.

Franklin’s idea was to examine if the electricity
of the clouds was the same as those produced in
Leiden jars. There was no intention to verify the
electricity of lightning, as we may suppose ini-
tially. In this experiment, a sentry-box should be
built on the top of a tower, with an iron rod of 20
or 30 feet very sharp at the end rising from it. The
other end would be connected with a wax sup-
port, where a person should stand over. There-
fore, the rod was not grounded. According to
Franklin, when a cloud approached the rod, the
latterwould “drawoff” the electricity of the former
and, if the person approached his/her knuckle, a
sparkle could be obtained. Franklin seemed to

presume that, in this situation, lightning would
not be produced and the personwould be safe (the
experiment is not safe, by the way).

Two things must be said regarding the light-
ning rod and the sentry-box experiment. Firstly,
Franklin was not the first experimental philo-
sopher to propose an association with the light-
ning and the electricity produced with Leiden jars
or other electrical apparatus. Nollet, for example,
had already discussed some similarities between
them in 1748. Even Franklin suggested this con-
nection in the letter to Mitchel concerning the
formation of thunderstorms and other prior writ-
ings. Secondly, Franklin did not perform this ex-
periment when he sent the essay to Collinson. It
was, however, reproduced successfully in France,
in 1752, one year after Collinson decided to pub-
lish Franklin’s letters in the form of a book, the Ex-
periments and observations on electricity, made at
Philadelphia, soon translated into French by the
incentive of George-Louis Leclerc (1707-1788),
the Comte of Buffon.

The successful reproduction of the sentry-box ex-
periment in France has a close, but not very of-
ten alluded to, connection with the kite episode.
The French experiment was performed in May
1752. As expected, the news took some time to
reach Franklin’s ears. In October of the same
year, Franklin sent a letter to Collinson – later
published in the Philosophical Transactions – re-
porting an experiment similar to the sentry-box,
“though made in a different and more easy [sic]
manner”. This was the kite experiment. However,
against all possible commonsense ideas, Franklin
did not report howhemade the experiments, what
were the weather conditions, what he obtained,
etc. Instead, he simply gave instructions on how
to build the kite, including a special detail: “a very
sharp pointed wire” at the top of the upright stick.
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This detail is often neglected in the many engrav-
ings picturing Franklin’s kite experiment. It seems
that, for Franklin, the kite experiment was noth-
ingmore than a variation of the sentry-box. This is
corroborated in hisAutobiography, where hemen-
tions that the latter was a “capital” experiment,
while the kite was only a “similar” way to verify
the electricity in thunderstorms.

If the kite experiment was not important to Frank-
lin, how did it become a defining event in the his-
toriography on him? The answer probably relies
on Joseph Priestley (1733-1804), a British poly-
math whose best-known contribution to the his-
tory of science was the discovery of oxygen. In
1767, Priestley published his widely famous The
History and Present State Discoveries on Electri-
city, a very “Franklinian” book. On commenting
on Franklin’s contributions to this area of study,
Priestley reported the execution of the kite exper-
imentwithmanydetails, for example, the presence
of one of Franklin’s sons. This report – never con-
firmed elsewhere – was probably the vector to the
famous anecdote on the kite. It is not a coincid-
ence that many of the engravings portraying the
kite experiment show Franklin with a young man.

A less known aspect of Franklin’s works was his
opinions on the nature of light. In a letter to
Cadwallader Colden on April 23, 1752, he ex-
pressed his dissatisfaction with the projectile the-
ory. Franklin claimed that, if light was com-
posed of small particles, then the Sun would van-
ish sometime in the future. This was a very com-
mon argument against the projectile theory in
the eighteenth-century. Almost two decades later,
Samuel Horsley (1733-1806) responded to Frank-
lin’s objections. In two papers published in the
Philosophical Transactions, he described a series
of (feeble) calculations showing that the loss of
mass was irrelevant, considering the huge amount

of matter of the Sun. Franklin never responded
to Horsley. In his letter to Colden, he knew in
which scenario he was – a Newtonian one – and
he was relieved he was not in times of “philosoph-
ical heresy”, as Galileo.

Franklin showed some interest in a vibration the-
ory of light. At the end of his life, hewrote again on
the subject, in an essay published posthumously
by the American Philosophical Society in 1793,
but, as before, he did not advance any new ideas. I
could mention other areas in which Franklin act-
ively worked, but I feel that the previous discus-
sion in sufficient to evidence that he was involved
inmany subjects anddid not simply fly a kite in the
middle of a thunderstorm and discover the elec-
trical nature of lightning.

What canwe learn from this discussion? One pos-
sible first answer is: in science, there is no “cru-
cial experiment” without a background. Crucial
experiments do not emerge unexpectedly and, in
most cases, they are not as crucial as we thought
they were. Besides Franklin and the kite, I could
mention Newton and the apple, Archimedes and
the crown, Oersted and the compass, amongmany
others. There is an extensive literature on these
historical episodes showing they were not single
events without a previous history. Therefore, sci-
ence does not usually offer magical and instantan-
eous solutions to problems and doubts. The sci-
entific enterprise develops gradually and is con-
nected with other elements that are not always sci-
entific. In the case of the kite experiment, it was
a variation of a more famous experiment – the
sentry-box – but its veracity cannot be demon-
strated due to the lack of historical evidence.

Secondly, we must not idealise historical scientific
figures. By placing Franklin as a sole and brave
scientist trying to prove his theory in a risky situ-
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ation, we are creating amythical picture of science
which is far from reality. If we want to understand
Franklin’s contribution, we should turn our atten-
tion to who he was, what he had experienced be-
fore and in which context he was living, to men-
tion just three elements. Franklinwas not a scient-
ist or a physicist, in our current standards. He was
a natural philosopher, in a broad sense, just as his
correspondents and colleagues in the eighteenth
century. Franklin was born in one of the colon-
ies of Great Britain. The United States of Amer-
ica did not exist, neither did its scientific power.
To the eyes of the British community, Franklin
was an outsider, which explains why his first let-
ters to Collinson were not published by the Royal
Society. Franklin’s experience with typography
and the publication of his journals and pamph-
lets put him in contact with several authors and
their books and papers, including natural philo-
sophers. In the eighteenth century, electricity be-
came one of the most studied topics, so many sav-
ants were involved with the subject; Franklin was
not the only one. Many of his ideas were later de-
veloped, altered or rejected, even by himself.

Thirdly, this episode also teaches us about the
collective character of science. Although we
may be familiar with Franklin’s name, he had
many colleagues whom he collaborated with, such
as Philip Syng (1703-1789), Thomas Hopkin-
son (1709-1751) and Ebenezer Kinnersley (1711-
1778). The latter was particularly known for hav-
ing advanced the experiments with the kite. In ad-
dition, Collinson was essential to making Frank-
lin’s works known among the British, otherwise
none of his letters would have reached the Royal
Society. Buffon also played an important role,
since, without his incentive, the translation of his
book to French would have taken longer and per-
haps the reproduction of the sentry-box experi-
ment may have never occurred in France.

These three suggestions are just a few amongmany
other possibilities that may arise from the history
of Franklin’s natural philosophy. Getting to know
such a fascinating person and such a fascinating
time for the history of science can bring many
contributions to a better introduction of histor-
ical content in science teaching. In these troubled
times, we certainly need to improve our compre-
hension of the many factors involved in the sci-
entific enterprise. Although anecdotes such as this
one may at first be amusing, they do not always
bring the message we desire for science. The bet-
ter we understand the history of science, the better
we will be prepared for the future that lies ahead.
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