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XXXIL An Account of a Treatife, prefented

to the Royal Society, intituled, ¢ Letters

‘““ concerning Ele&ricity ; in which the
¢ lateft Difcoveries upon this Subjeé, and
“ the Confequences which may be de-
duced from them, are examined ; by
the Abbé Nol/ez, Member of the Royal
¢ Academy of Sciences of Paris, Fellow
“ of the Royal Society, of the Inftitute of
Bologna, &c.” extrafled .and tranflated

[from the French, 2y My, William Watfon,
F.R. S.
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Read May 17, HE work before us contains 262

1753 pages in 12mo, exclufive of the
preface, and ‘four copper plates, reprefenting feven-
teen figures. ,

This treatife is the production of a great mafter
upon the fubjed of eletricity : he has already pub-
lithed two volumes exprefsly thereupon, befides feve-
ral memoirs among the works of the Royal Academy
of Sciences at Paris. For feveral years he has done
me the honour of being my correfpondent, and I
have communicated feveral valuable papers from him
to the Royal Society. .

The difcoveries made in the fummer of the year
1752 will make it memorable in the hiftory of elec-
tricity. Thefe have opened a new field to- philofo-
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phers, and have given them room to hope, that what
they have learned before in their mufeums, they may
apply, with more propriety than they hitherto could
have done, in illuftrating the nature and effects of
thunder ; a phznomenon hitherto almoft inacceflible
to their inquiries.

But to make the moft certain advantage of thefe
new difcoveries, we fhould confine ourfelves to fadts ;
and if we do draw confequences from them, they
fhould be immediate and neceflary ones ; for, when-
ever our difcoveries feem to promife to be ufeful and
important, we are apt to hope and expect great fuc-
cefs from them: we muft therefore be careful to re-
frain our imagination, or we fhall fall into error.

Thefe confiderations have induced our author to
examine with care, what may truly be concluded
from the experiments propofed by Mr. Franklin of
Philadelphia, and fince carried into execution in
France, and elfewhere, in relation to the electricity
of the clouds during a ftorm ; by weighing every cir-
cumftance, and comparing the greatnefs of the ef-
fects, which have been had in view, with the more
than apparent infufficiency. of the means, which have
been employed to produce them. He thinks, he fees
clearly, that the confidering the electrifation of pointed
bodies as a proof of leflening the matter of thunder,
is abufing a real difcovery to flatter ourfelves with a
vain hope ; and it is chiefly to diffipate this error, if
it yet fubfifts, that determined our author to print,
in the work before us, fome reflexions, which he had:
made at firft only for himfelf, and a few perfons, to
whom he was defirous of communicating his opinion.

' M.
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M. Franklin’s treatife upon electricity contains a
great many very curious experiments; but the de-
ductions from them being different from thofe, which
the Abbé Nollet has given upon the fame fubjects, it
might be imagined, if he were filent upon this head,
that he had given up his former opinions. The ho-
nour, which the Royal Academy of Sciences has done
them, in publifhing them in their Memoirs, and the
kind reception, which the public has given them, has
obliged him to re-examine thefe opinions, and to un-
dertake their defence ; more efpecially-as he fees, that
he has powerful reafons to fupport them. This has
alfo been a motive for the prefent publication, which
our author is defirous thould be confidered, lefs as a
criticifm upon Mr. Franklin’s doctrine, than as a de-
fence of his own.

In fome parts of thefe letters, our author mentions
an electricity, which is very often, and perhaps al-
ways, in our atmofphere, when there is no appear-
ance of thunder. He f{peaks of this, as if he only
fufpected it, and, in a manner, as if it wanted con-
firmation. He was then unacquainted with fome
decifive experiments made upon this fubject by Dr.
le Monnier *, at St. Germain-en-laye, and which have
been juft publithed. He now confiders, as a thing
certain, that electricity is a very common meteor,
which may manifeft itfelf, when the weather is moft

ferene;

% In a memoir read to the Royal Academy of Sciences at Paris,
Nov, 135, 1752,
Cca
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ferene ; and that thunder is, firictly {peaking, only
one of its modifications, which renders it more fenfi~
ble to us.

The Abbé Nollet’s treatife contains nine letters ;
fix of which are addrefled to Mr. Franklin, one to
Mademoifelle Ardinghelli, who, when only fixteen
years old, tranflated Dr. Hales’s treatife of Hema-~
fratics into Italian, and added thereto fome very in~
genious remarks; one to Mr. Jallabert of Geneva,
and one to Mr. Boze of Wittemberg: To thefe are
added fome experiments in eledtricity, made in fup-
port of opinions, laid down in this work, in the pre-
fence of Meflieurs Bouguer, de Montigny, de Courti~
vron, d’Alembert, and le Roi, who were appointed
by the Royal Academy of Sciences for that purpofe.

In the firft letter our -author gives his correfpond~
ent Mademoifelle Ardinghelli an account of the dif~
coveries in eleGricity in the year 1752 ;. among which-
he takes particular notice of the experiment made on
May 10, at Marly-la-ville, in confequence of M.,
Franklin’s hypothefis; wherein pointed non-electrics,
{upported by eleCrics per /e, gave manifeft figns of
ele@ricity during a thunder-ftorm. This experiment,
in the letters to Mr. Collinfon, Mr. Franklin had
propofed, but, as far as may be judged, had not then
carried into execution. ‘The experiment of Marly-
la-ville was foon after verified by Dr.le Monnier at
St. Germain-en-laye, who found further, firft, that
the like effects were produced, whether the iron rods.
were pointed, or not; and that it was indifferent,
whether their pofition was. horizontal, or not, Se-
condly, that thunder elerifed not only iran, butalfo

wood,,



[ 205 ]
wood, living bodies, and other ele@rifable fubftances.
Thirdly, that it was not abfolutely neceflary to place
-thefe bodies at the tops of buildings; 4nd that it was.
{ufficient for them to be placed-about four feet from
the ground in an open fitaation, and at fome di-
ftance from large buildings. Fourthly, that bodies
ele@rifed in this manner produced the like pheno-
mena with thofe ele@rifed by glafs after the ufual
manner. It was afterwards difcovered, that electrifa-
ble bodies, thus difpofed in open air, were fometimes
ele@rifed under thick clouds, but without thunder,
lightning, or even without rain or hail, v
The Abbé Nollet recommends, that thefe experi-
ments fhould be made with circumfpecion, as he
has been informed by letters from Florence and Bo-
logna, that thofe, who have made them there, have
bhad their curiofity more than Iatisfied by the violent
fhocks, which they have fuftained, in drawing off
the fparks from an iron bar electrifed by thunder.
One of thefe in particular fays, that once, as he was
endeavouring to faften a fmall chain, with a copper
ball at one of its extremities, to a great chain, which
communicated with the bar at the top of the build-
ing, in order to draw off the electrical fparks by
‘means of the ofcillations of this ball, there came 2
flath of lightning, which he did net fee, but which
affected the chain with a noife like wild-fire. At
that inftant, the electricity communicated itfelf to the
chain of the copper-ball, and gave the obferver fo
violent a commotion, that the ball fell out of his
bands, and he was ftruck backwards four or five
paces. He pever had been fo much thocked by the
experiment of Leyden.
From
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From the experiment at Marly-la-ville, and thofe
which have been made fince, have been drawn two
confequences ; one, that the matter of thunder, and
that of electricity, are one and the fame: the other,
that, by the means of pointed iron rods, one might,
without its doing any harm, draw off all the fulmi-
nating matter from a ftormy cloud. But our author
has fhewn, that bodies being pointed are not abfo-
lutely neceflary ; and is defirous, we fhould not too
haftily believe, that mifchiefs arifing from thunder
may be aveited by the apparatus propofed. He
thinks the means vaftly too fmall for the greatnefs
of the caufe.

Our author’s firft letter to Mr. Franklin is an in-
troduction to the five fubfequent ones.

The fecond letter treats of the nature of the elec-
tric matter. In this its analogy with fire is confi-
dered and proved ; and our author takes notice, that
Mr. Franklin, he imagines, who has certainly made
fome important- difcoveries into the properties of
electricity, cannot but be diffatisfied with the editors

~of his work, for publithing, ¢ that he exhibited to
“ our confideration an invifible fubtil matter, diffe-
¢ minated throughout all nature, &¢. which had hi-
¢ therto efcaped: our obfervations.” ‘The latter part
of which affertion is not ftrictly true; as the confider-
ing the matter of fire, and that of electricity, to be
one and the fame, is a fundamental principle of
what both the Abbé Nollet and myfelf formerly pub-
lithed upon this fubject.

The third letter to Mr, Franklin contains feveral
proofs, that glafs is not impermeable to the electric

matter.
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matter. Some of the experiments of our author up-
on this fubject I heretofore did myfelf the honour to
lay before you ; and they are in my opinion fully con-
clufive.

The fourth letter to Mr. Franklin relates to feve-
veral phznomena of the experiment of Leyden. In
this letter it is examined, whether the effects of this
experiment proceed from the glafs phial, or from the
non-electrics contained therein ; and experiments are
produced to prove, that the power of giving a thock
in an electrifed phial of water, proceeds from the
water in the phial, and not from the phial itfelf, as
Mr. Franklin imagines. In this letter likewife is an
examination of Mr. Franklin’s opinion, that, in the
charged phial, as much fire as is received by one of
its furfaces is loft by the other.

The fifth letter to Mr. Franklin is in relation to the
power of pointed non-eleGric bodies drawing off and
throwing off ele@rical fire, at a much greater diftance
than obtufe bodies do of the fame kind. Our author
thinks, that Mr. Franklin has attributed more power
to pointed bodies, than, upon experiment he finds to
be true. ’

The fixth letter to Mr. Franklin is upon the ana-
logy of thunder with ele@ricity. This isa fact at pre-
fent fo well eftablithed, as to admit of no doubt.
But our author cannot agree with Mr. Franklin in his
opinion, ¢ that thunder is at prefent in the power of
“ men, and that we are able to diffipate it at our
¢ pleafure : that an iron rod (fuch a one as Mr.
“ Franklin has dire@ed, and fuch a one as has been
‘“ made ufe of) is fufficient to difcharge of all its fire

“\2:
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* a ftormy cloud againft which it is dire@ed.” For
his part he confefles, that he cannot believe it ; firft,
becaufe he fees too great a difproportion between the
effet and the caufe: fecondly, becaufe the principle,
which is given us to {upport this opinion, is not fuf-
ficiently eftablithed. He can hardly think, that the
fulminating matter, contained in a cloud, capable of
covering a great city, can be drawn off in a few mi-
nutes by a pointed bar, as thick as your finger. If
even a number of thefe placed upon the tops of emi-
nencies were only neccﬂgry to prevent the effeCts of
thunder, would not the vanes and crofies at the tops
of our fteeples have been fufficient to procure us this
advantage ? Thefe buildings however, in all times,
have not been exempted from the mifchiefs of thun-
der. He defpairs of our weak efforts ever being able
to difarm the heavens.

Our author here gives us the reprefentation and
defcription of his apparatus for electrifing during the
thunder : it differs in nothing effential from thofe,
which we ufed laft year.

In this letter are likewife confider’'d the validity of
Mr. Franklin’s hypothefis of eleGtric and non-electiic
clouds; the former arifing from the fea, the latter
from the land ; their operation, upon their approach-
ing one near the other; the difference, according to
Mr. Franklin, between elerical and common fire ;
and feveral other parts of Mr. Franklin’s dotrine.

The eighth letter is addrefled to our worthy brother
Profeffor Jallabert of Geneva; and; among other
curious particulars, inferts part of a letter, which our
author had received from' Mr. Jallabert, giving an

3 account
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account of an experiment, which Mr. Jallabert had
fome time fince made at the water-works at Geneva.
An account of this experiment was communicated
by myfelf to the Society ; and it has near relation to
the experiment, which we made here in eleGrifing
the river Thames fix years ago. Mr. Jallabert con-
fults the Abbé Nollet in relation to the folution of
the phznomena of this experiment; and the Abbé
does me the honour now to give the fame folution
thereto, which I firft gave to a fimilar experiment of
Dr. le Monnier’s, and laid before the Society in
January * 1746, and fince applied upon other occa-
cafions in illuftrating the ele¢trical circuit.

The ninth letter is addrefled to Mr. Bofe, profef-
for of mathematics and philofophy at Wittemberg ;
and is in anfwer to one of Mr. Bofe, in which this
gentleman exprefles himfelf furprifed, that fo many
ages have pafied, without it having been difcovered,
that thunder elerifes bodies ; fince it depends upon
an experiment fo fimple, and which it is hardly pof-
fible to fail in, when you defire to repeat it under
proper circumftances.

Upon this our author obferves, that pesple in ge-
neral only fee the facts, and are ignorant of, or do
not confider, the means, by which philofophers arrive
at them; nor perceive the circumftances, without
which thefe phznomena could never have been made
known to us; and that Mr. Bofe will ceafe to be fur-
prifed, as he is fo well verfed in thefe phznomena,
when he reflects upon what our author offers.

To

* Sce Phil, Tranf. Vol. XLIV. p. 388.
Dd
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To make the experiment in queftion, it is necef-
fary that bodies fhould be fupported by glafs, filk,
or refin, without touching any thing elfe commu-
nicating with what we now call non-elerics ; with-
out which, the figns of electricity, which are fought
for, cannot manifeft themfelves.

To this experiment, therefore, a previous know-
lege is required, of infulating bodies to be electrifed;
but where is the man who was acquainted with this
fa& thirty years ago? Before that period, it was not
even guefled at by any one.

Since Mr. Gray difcovered, that bodies muft be in-
fulated, to communicate to them a perceptible ele¢tric
virtue, to what purpofe could we fet up iron bars
under a ftormy cloud? This thought could not have
happened, but to thofe who had taken notice of the
analogy between lightning and eleétricity, and upon
whom this idea had made a ftrong impreflion. And
no one could think ferioufly upon this analogy, but
fince the difcovery of the experiment of Leyden, that
is, fince the year 1746. Before that time the eleGrifa-
tion of bodies by thunder could not have been per-
ceived, but by an accident very difficult to meet, on
account of the conditions requifite.

Neverthelefs it may be urged, that bodies, being
really ele@rifed, have thewn themfelves in all ages *,

as

* I formerly took notice, that the eledtrical attraction had been
obferved fo early, as to be mentioned by Theophraftus (fee Phil.
Tranf. Vol. XLIV, p. 732) ; fo its luminous appearance, though
only confidered as a2 meteor, is mentioned by Plutarch, in the life
of Lyfander. Pliny, in the fecond book of his natural hiftory, chap.

5 37-
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as hiftorians both ancient and modern have made for-
mal mention thereof. But to this it may be replied,
that it was not enough to know the faét, unlefs people
were enough acquainted with it to take it for what it
really was ; that is, the eleétric virtue: for without that,
obfervations of this kind could have very little weight

with

37, calls thefe appearances flars ; and tells us, not only that they
fettled upon the mafls, and other parts of thips, but alfo upon mens
heads: ¢ Exfiftunt (fays that hiftorian) ftell et in mari terrifque.
¢ Vidi no&urnis militum vigiliis inhaerere pilis pro. vallo; fulgorem
effigie ea: et antennis navigantium, aliifque navium partibus,
ceu vocali quodam fono infiftunt, ut volucres fedem ex fede mu-
tantes: . . . . geminz autem falutares, et profperi curfus,
prznunciz ; quarum adventu, fugari diram illam ac minacem,
appellatamque Helenam, ferunt. Et ob. id Polluci et Caftori id
numen affignant, eofque in mari deos invocant. Hominum quo-
que capiti vefpertinis horis, magno prefagio circumfulgent.”
But (adds he) all thefe things are ¢ incerta ratione, et in natura
¢ majeftate abdita.’

Seneca, in his Natural Queftions, chap. 1. takes notice of the
fame phaenomenon. - ¢ Gylippo (fayshe) Syracufas petenti vifa eft
¢ ftella fuper ipfam lahcem conftitiffe. In {omanorum caftris vifa
¢ funt ardere pila, ignibus fcilicet in illa delapfis.’

Cafar de Bello Africane, cap. 6. edit. Amfiel, 1686. We here
find them attending a very violent ftorm. ¢ Per id tempus fere
¢ Cefaris exercitui res accidit incredibilis auditu ; nempe Virgili-
¢ arum figno confeo, circiter vigilia fecunda no&is, nimbus cum
¢ faxea grandine fubito eft exortus ingens. . . . Eadem noéte
¢ V legionis pilorum cacumina fua fponte arferunt.’

Livy, chap. 22. mentions two fimilar falts: ¢ In Sicilia militi-
¢ bus aliquot fpicula, in Sardinia in muro circumeunti vigilias
¢ equiti, fcipionem, quem in manu tenuerat, arfifle, et litora cre-
¢ bris ignibus fulfiffe.”

. Thefe appearances are called by both French and Spaniards in-
habiting the coafts of the mediterranean, St. Helme or St. Telme’s
' d 2 fires ;

"~ & & & A&
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with any perfon engaged in the inquiry. At prefent;
indeed, when we know, from the experiment of
Marly-la-ville, that a ftormy cloud is a great electric
mafs, the action of which extends itfelf fenfibly even
to bodies, which are upon the furface of the earth,.
we mutft agree, by reflecting on them, that the lights,
which have been feen upon the crofles placed on the
tops of feveral fteeples, thofe, which the Roman fol-
diers faid they had obferved at the end of their pikes,.
and thofe lambent flames, which appear upon the
mafts of fhips, which mariners call St. Helmo’s fire,
are fo many electrical phenomena. But until the mo-
‘ment that this experiment was made, which open’d:
our eyes with regard to the poffibility and' nature of
thefe marvellous effects; thefe appearances were re-
garded either as popular illufions, or falfe prodigies,
or even as luminous vapours, which might be ranged
in the clafs of phefpbori. Moreover, as thefe were
feen but feldom, if ever we had been tempted to at--
tribute them to the influence of ftormy clouds, we
might have been diffuaded therefrom, by confider-
ing the little agreement there is, between the rarity

' of

fires ; by the Italians, the fires of St. Peter and St. Nicholas, and
are frequently taken notice of by the writers of voyages.

If fome late accounts from France are to be depended upon, we
are informed; that at Plauzet it has been obferved for time imme-
morial ; and M. Binon, the curé of the place, bears his teftimony
of the truth, that, for twenty-feven years, which he has refided
there in that capacity, in great ftorms, accompanied with black:
clouds, and frequent lightnings, the three pointed extremities of:
the crofs of the fteeple of that place eppear furrounded with a body
of flame ; and. that, when this phznomenon has been feen; the
ftorm was no longer to be dreaded, and calm weather returned foon
after.
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of thefc effects, and the frequency of the caufes,
which might produce them.

We fec, therefore, how important it is to defcribe
exactly the phenomena we obferve: otherwife, how
long may it be, before: we can deduce any real in-
ftruction from thofe, which we have been informed
of in a neg'igent and f{uperficial manner ! 'We have
heard all our lives of St. Helmo’s fire, of thofe which
the antients call Caftor and Pollux, and of the coma-
zants of our mariners. Bat, from what we have
had related to us, and from what we have read, who
could have been prevailed upon to range them with
electrical phznomena? We have heard them repre-
fented, as thin lambent fhining lights, a kind of phof-
phoreal vapour : but there is a paffage in the memoirs
of: the Count de Forbin, quoted by our author,
wherein mention is made of St. Helmo’s fire ; which
if any one, well verfed in the phznomena of elec-
tricity, had carefully attended to and confidered a
few years ago, he might have prognofticated fuccefs
to Mr. Franklin, wh:n he propofed his experiment
upon thunder. ¢ In the night (fays the author of
¢ thofe memoirs) on a fudden it became exceed-
¢ ingly dark, and thunder’d and lightened moft dread-
“ fully. As we were threatened with the fhip’s
“ being torn to pieces, ! ordered the fails to be taken
“ in: We faw, upon different parts of the thip, above
thirty St. Helmo’s fires: Among the reft, there was
one upon the top of the vane of the main-matft,
¢« which was more than a foot and half in height.
“ T ordered one of the failors to take it down: When
¢ this man was on the top, he heard this fire; its
¢ noife refembled that of fired wet gunpowder: I

¢ ordered

({1
¢
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¢ ordered him to lower the vane, and come down;
¢ but fcarce had he taken it from its place, but
« the fire left it, and fixed itfelf upon the top of
« the mainmaft, from which it was impoflible to
< remove it; and continued there a confiderable time,
¢« until it went out by little and little, &¢.”

If all the authors, who have taken notice of St.
Helmo’s fire, had {poken of it as this juft quoted,
philofophers might have reproached themfelves for
its having been fo long before they had a juft idea
thereof, and for their not having {hewn the principle
upon which it depended. But how few hiftorians
are there, who could have related this fa& with cir-
cumftances fo proper to put us in a right train, as
thofe juft mentioned ?

« And here I cannot but obferve, as I am con-
“ vinced, that the matter of thunder and that of
“ of eletricity are one and the fame, how vaft an
¢ idea muft the attending to the before-mentioned
¢ paflfage excite in the mind of perfons, accuftomed
¢ to the phanomena of eleiricity ? How immenfe
¢ a quantity of it muft they conceive to have been at
¢ that time in the atmofphere furrounding the fhip,
< and within the verge of its a&tion, to furnifh more
¢ than thirty St. Helmo’s fires; the fame, in fa&,
“ which we fee at the ends of our conductors in
« eleCtrifing, one of which was more than a foot and
¢ half in height? At this time, and under thefe cir-
“ cumftances, the mafts, yards, and every part of
¢« the fhip, I confider as conductors of eleétricity,
« between the, at this time eleCirifed, atmofphere,
¢ and the fea: and the’, being of a vegetable nature,
“ and, if dry, even of the worft kind for this pur-

' “ pofe,
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pofe, they conducted eletricity much lefs perfectly
than metal under the like circuniftances would
have done, I doubt not, but that they were greatly
inftrumental in averting the danger, with which
the fhip was threatened.
¢« Upon thefe confiderations, I do not fcruple to
recommend, as Mr. Franklin has done, communi-
cations of metal between the fpindles and iron~
work at'the tops of the malfls of thips, and the fea;
or, which will anfwer the fame purpofe, the bilge
water in the well. This can be liable to little
objection, as the doing it is neither difficult, nor
expenfive ; an iron wire, of the thicknefs of a goofe-~
quill, conducting electricity more readily than any
piece of timber, however large; and thefe mafts
do it fo much the worfe, as they are of a refinous
nature.
“ From attending to thefe phznomena, we every
day fee more and more the perfect analogy (to
compare great things with fmall) between the
highly electrifed glafs jar, in the experiment of
Leyden, and a cloud replete with the matter of
thunder. But more of this poffibly upon fome
future occafion. ‘
‘“ Though the number and continuance of the St.
Helmo’s fires, in the paflage before-mentioned,
probably tended greatly to preferve the thip from
the deftruction, with which it was then threatened,
yet the caufe may be too great, and come on too
faft, to be leffened enough by thefe means to avert
the mifchief. Thus in the account, publifhed in
the * Philofophical Tranfactions, from Captain John
¢ Waddel,

* Vol. XLVL p. 111.
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« Waddel, his thip was almoft beaten to pieces by
¢ the thunder and lightning : although, as he exprefles
¢« himfelf, there were fundry large comazants over
¢ head, fome of which fettled on the fpindles on
¢« the topmaft-heads, and burnt like very large
¢« torches. 'When this account was written, thefe
¢¢ phznomena were only confidered as the prefages
« or attendants of a ftorm, and no fort of inference
¢ propofed from them.” .

But to return to our author: His work clofes with
a feries of experiments, intended to demorftrate the
validity of the conclufions exhibited therein. Thefe
merit the particular attention of thofe converfant in
thefe matters; but I muft refer you here to the work
itfelf, and only obferve, that fome of the experi-
‘ments are made 77 vacuo, and are of the fame kind
with thofe which I communicated to the Royal
Society in February 1752; and which have been
fince publithed in the Philofiphical Tranfaitions*.

Upon the whole, I think the treatife before us a
vety valuable one, as it gives us the ftill riper thoughts
of an able writer upon a difficult, and, till very lately,
an almoft unknown, fubject; of one, who, befides
his inquiries into this part of philofophy, has a great
compafs in the knowlege of nature, and is therefore
well qualified to inveftigate her ph@nomena.

* Vol. XLVIIL p. 363, et feq.
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