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. Contatning the principal theories which have been advanced by different

philsfophers, o folve the phanomenon of elelric attration.

FEVHE firft appearance which attracted the notice of philo-

E fophers, in this branch of fcience, was a certain power,
which they difcovered in feveral bodies, of drawing other light
fubftances towards themfelves, after excitation. To .folve this
phenomenon many conjectures have been offered, and many
hypothetical {yftems advanced, by different perfons, and in dif-
ferent periods of time, which have regularly given place to
each other, as we have :extended our knowledge in this intri-
cate path of natural philofophy.

* The firft theory I fhall mention, is that of the learned
F. Cabeus, who fuppofed that excited amber emitted effluvia
from it, which expelled the neighbouring air at fmall diftances,
and they made as it were a little whirlwind by the refiftance they
met with from the remoter air, which was not affected by the
electric fteams. When this fubtile efluvia could not advance
any farther, by reafon of the refiftance of the diftant air, he
imagined they fuddenly returned to the excited amber, and car-
ried {uch light bodies with them as they met with in their way.

2. * Sir Kenelm Digby, Mr. Boyle, Hartman, and others, {up-
pofed that excited amber emitted certain untuous effluvia, which

' Shaw’s Boyle’s Works, vol. i. p. 506.
* Idem, as before.  Prieftley’s hiftory, p. 8.
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being cooled and condenfed by the circumambient air, were de-
prived in part of their agitations, and fhrinking back to the
body from whence they iffued, took with them fuch light fub-

ftances as happened to adhere to their extreme particles at the
time of their retractions.

3. The learned Gaffendus approved of the foregoing theory,
but he thought proper to add, that the eleCtric rays being emitted
in feveral dire@ions, interfefted each other, and getting into the
pores of light bodies, by means of their interfeCtions, had the
fafter hold, and they drew with them chaff and ftraws, and
other fubftances, in their returning to the amber from whence
they were emitted.

Thefe theoriés had each their advocates in that age of philo-
{fophy, in which they fuppofed that the efluvia emitted from an
electric, returned to it again. After Sir Haac Newton * demon-
ftrated the extreme fubtilty of the rays of light, and proved,
that feveral bodies might emit light copiouily without any dimi-

nution of their weight ; the doétrine of the return of effluvia
was found unneceffary, and confequently was foon univerfally
given up.

There was very little more difcovered in this branch of na-

% Sir Ifaac Newton’s optics.

Qu. 22. If any one afks, &c.
—— Let him tell me, how an eleftric body can, by fri&ion, emit an exhala-

tion fo rare and fubtile, and yet fo potent; as by its emiflion to caufe no fen-

fible diminution of the weight of the eleétric body, and to be expanded through

a fphere whofe diameter is above two feet, and yet to be able to agitate and carry

up leaf copper, or leaf gold, at the diftance of above a foot from the ele@ric

body 2 And how the effluvia of a magnet can be fo rare and {ubtile, as to pafs -

thro” a pane of glafs without any refiftance or diminution of their force, and yet
¥ fo potent as to turn a magnetic needle beyond the glafs ?
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tural philofophy previous to Sir_ Ifaac Newton’s death : but phi-
lofophers having now feen the errors of their former theories,
began to fubftitute new hypothefes, to explain the phenomenon
of electric attraétion+and repulfion.

About the year 1733, Mr. Du Faye, intendant of the French
King’s gardens, and member of the Academy of Sciences at
Paris, dilcovered, as he thought, two oppofite and diftin& fpe-
cies of electricity, which he termed the vitreous and refinous
electricities, repulfive with refpect to themfielves, and attractive
ofieach other. + < Chance,” fays he, < has thrown in my way an
¢ univerfal principle, which cafts a new light upon the fubject
¢ of eleétricity. The principle 1s, that there are two diftinét kinds
. of elettricity, very different from one another; one of which
<« I call vitreous, the other refinous ele&ricity. The firft is
“ that of glafs, rock cryftal, precious ftones, hair of animals,
¢ wool, and many other bodies.

¢ T he fecond is that of amber, copal, gum lac, filk, thread,
¢ paper, and a vaft number of other fubftances. The cha-
«¢ racteriftic of the two elefricities is, that they repel them-
¢ felves, and attract each other. 'Thus a body of the vitreous
¢ electricity repelsall other bodies poffefled of the vitreous; and,
¢ on the contrary, attracts all thofe of the refinous electricity.
«« The refinous alfo, repels the refinous, and attracts the vitre-
< ous.  From this principle, one may eafily deduce the ex-
“ planation of a great number of other phznomena; and it
““ is probable, that this truth will lead us to the difcovery of
< many other things,” _

While but little more was known of eleétricity than attrac

¢ Phil. Franfa&. abridged, wol. viii. pv 396,
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tion and repulfion, this theory was found both fimple, and fuf-
ficient to anfwer moft of the difficulties which occurred in this
branch of philofophy ; and it was looked upon as a difcovery
of fome importance in the philofophic world : but errors, how-
ever plaufible they may appear on the firft view, have generally
a weak, as well as a dark fide, on which they are eafily vulne-
rable, whenever they are attacked by a penetrating perfon. This
was the cafe with this fyftem. It was foon found, upon ex-
amination, that both the ‘vitreous and the refinous eleCtricity
were not only repulfive, but attractive, and equally fimilar in
every eleCtrical operation. This hypothefis being found infuf-
ficient to clear up many difficulties, it was in a few years juftly
exploded on the cleareft proof.

The Abbe Nollet, in his theory of the affluent and effluent
electricity, {uppofed that in all electrical appearances, the fluid
is thrown into two oppofite directions; that the eleftric matter
emitted from a body carries any light fubftance with it, ¢nd in
its retyrn brings it back again. To obviate fome difficulties
which prefled hard upon his hypothefis, he was obliged to fup-
pofe, that every excited eleftric, and likewife every body which
received the communicated electricity, had two fets of pores, one
for the emiffion, and the other for the reception of the eleélric
fluid. As this theory does not correfpond with the fimple laws
of nature, and has no better foundation to fupport it than the
invention of an ingenious man, let it be fufficient to fay, it did
not gain that credit the author of it withed; for he did not
confider it as an hypothefis, but as a faét cftablithed on clear
proof s.

The laft fyftem I intend to mention is, the Franklinian hypo-

° Abbe Nollet’s Lettres fur ’'Elefiricite, p. 8.
C 2 thefis,
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thefis, which has met with fuch a favourable reception in the
philofophic world that it is now almoft univerfally reccived, and,
according to the opinion of fome eminent electricians, it almoft
ceafes to be a theory ; and bids fair to be handed down to pof-
terity, as equally expreffive of the true principles of eleftricity, as
the ¢ Newtonian philofophy is of the true fyftem of nature. To
prevent any mifreprefentation, or miftake, I fhall lay before the
reader the Doctor’s hypothefis in his own words 7. In his letter
to Peter -Collinfon, F.R.S. dated Sept. 1, 1747, he fays, <« I
« cannot forbear adding a few obfervations on M. Mufchen-
« broek’s wonderful bottle.”

«¢ 1. The non-eletric contained in the bottle differs when elec-
¢ trifed from a non-eleftric, eleCtrifed out of the bottle in this :
<« That the eleflric fire of the latter is accumulated on its fur-
¢« face, and forms an ele&ric atmofphere round it of confider-
¢« able extent ; but the elettric fire is crowded into the fubftance
< of the former, the glafs confining it.

« 5. At the fame time that the wire and infide of the bottle
« is eleGrifed pofitively, or plus, the outfide of the bottle is
« ele@trifed negatively, or minus, in exat proportions ; 1. e.
«« whatever quantity of eleftric fire is thrown within the bottle,
« an equal quantity goes off from the outfide of it. . To under-
« frand this, fuppofe the common quantity of electricity in each
« part of the bottle, before the operation begins, is equal to 20,
< and at every ftroke of the tube fuppofe a quantity equal to
« 1 is thrown in, then after the firft ftroke, the quantity
¢ contained within the bottle will be 21, on the outfide but 19.

s Becket’s effay on elediricity, p. 25. Pricﬁlc}r’s hiftory, p. 152,
7 Franklin’s letters, p. 13 and 14.
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¢« After the fecond, the infide will contain 22, the outfide
< but 18, and fo on till after twenty ftrokes ; then the infide
¢ will contain a quantity of elettric fire, equal to 40, and
-« the outfide none: then the operation ends; for no more
¢« can be thrown in the bottle, when no more can be driven off
¢ from the outfide of it. If you attempt to throw more in, it
« {s fpued back through the wire, or flies out in loud cracks
« through the fides of the bottle.

¢« So wonderfully are thefe two ftates of eleCtricity, the plus,
¢ and minus, combined, and balanced in this miraculous bottle!
«¢ fituated and related to each other in a manner that I can by
« no means comprehend! If it were poffible that a bottle
¢ {hould, in one part, contain a-quantity of air {trongly com-
s prefled,. and in another part, a perfet vacuum, we know the
« equilibrium would be inftantly reftored within. But here we
« have a bottle containing at the fame time a plenum of elec~
« tric fire, and a vacuum of the fame fire; and yet the equili-

« brium cannot be reftored between them but by a communi-
¢ cation without; though the plenum prefles violently to ex-

« pand, and the hungry vacuum feems to attract as violently in

« order to be filled.”

The Doétor; to ftrengthen his hypothefis, has been obliged
to fuppofe glafs impermeable to the eleétric fluid, °and he has
fupported his fuppofition with that ingenuity, candour, and dif-
fidence, peculiar to a great and a noble mind.

In deforibing the nature and properties of glafs, fo far as it is
cotnetted with eleétricity, he fays, ¢ Ifeel here a want of terms,
¢ and doubt much whether I thall make this part intelligible.
¢« By the word furface, in this cafe, I do not mean mere length

¢ Franklin’s letters, p. 72, and 75, 76, 77.
“ and
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#¢ and breadth without thicknefs, but when I {peak of the upper

¢« or under furface of a piece of glafs; the outer or inner furface of
¢ the phial, I mean length, breadth, and half the thicknefs, and
¢« beg the favour of being fo underftood.”  After adding to each
furface half the thicknefs of the {ubftance of the glafs, he fup-
pofes, that the texture of the glafs in cooling, when it is firft
blown, becomes clofeft in. the middle, and forms a kind of par-
tition, in which the pores are fo narrow, that the particles of
the ele@ric fluid, which enter both furfaces at the time of the
cooling of the glafs, cannot go through, or pafs, or repafs,
from one furface to the other; yet notwithftanding this, he
{uppofes, the particles of the electric fluid at by a repelling pro-
perty on each other through the pores of the glafs.

The Doétor, in 1755 %, frankly confeffes his error in the fore-
going fuppofition, and fays, he knows nothing of the nature of
the ‘pores of glafs.

¢ My hypothefis,” fays he, ¢ that the pores were {maller in
< the middle of the glafs, too fimall to admit the paflage of elec-
¢ tricity, which could pafs through the furface, till it came near
¢ the middle, was certainly wrong ;”—but as he could not, by any
means he was then acquainted with, force the eleftric fluid
through glafs, it'was concluded, that glafs is impermeable to
¢he eleGric efffuvia; and upon this the prefent Franklinian
{yftem relts.

As I am not attached to any man, nor any theory, any far-
ther than I think it confitent with, and agreeable to the fim-
ple laws of nature, I fhall beg leave to with-hold my affent for
the prefent, and to give this hypothefis a fair and candid exami-
nation, and to try if it can ftand the teft of a critical inquiry,

¢ Franklin’s letters, p. 321.
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