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THE

HISTOIRY

AND PRESENT STATE OF

ELECTRICITY.

PART I
Tue HistorYy oF ELECTRICITY.

PERIOD L

EXPERIMENTS AND DISCOVERIES IN ELECTRICITY PRIOR
T0 THOSE oF MR. HAWKESBEE.,

A HE hiftory of philofophy contains nothing earlier
than the obfervation, that yellow amber, when
rubbed, has the power of attra¢ting light bodies.
Thales of Miletus, the father of the Ionic philofophy, who
flourithed about fix hundred years before Chrift, was fo
much ftruck with this property of amber, that he imagined
it was animated. But the firft writer who exprefily mentions
this {ubftance is Theophraftus, who flourithed about the year
300 before Chrift. He fays, in his book concerning precious
ftones, fect. 53, thatamber (which he fuppofes to bea native

B foflil)
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2 THE DISCOVERIES Part I.

foffil) has the fame propetty of attrading light bodies with
the lIyncurium ; which, he fays, attracts not only ftraws,
and {mall pieces of fticks, but even thin pieces of copper and
iron. What he fays farther of the lyncurium will be related
under the article of the tourmalin, which Dr. Watfon has, in
a manner, proved to be the fame fubftance.

FroM mema, the Greek name for amber, 1s derived the
term ErecTrIciTY, which is now extended to fignify, not
only the power of attratting light bodies inherent in amber,
but other powers connected with it, in whatever bodies they
are fuppofed to refide, or to whatever bodies they may be
¢ommunicated.

Tue attraCtive nature of amber is occafionally mentioned
by Pliny, and other later naturalifts ; particularly by Gaflen-
dus, Kenelm Digby, and Sir Thomas Brown ; but excepting
the ele@ricity of the fubftance called jer, the difcovery of
which was very late (though I have not been able to find its
author) no advances were made in eledtricity till the {ubjeét
was undertaken by William Gilbert, a native of Colchefter,
and a phyfician at London ; who, in his excellent Latin trea-
tife de magnete, relates a great variety of elettrical experi-
ments. Confidering the time in which this author wrote,
and how little was known of the fubje& before him, his dif-
coveries may be juftly deemed confiderable, though they appear
trifling when compared with thofe which have been made
fince his time.

To him we owe a great augmentation of the lift of ele&ri-
cal bodies, as alfo of the bodies on which ele&rics can a&;
and he has carefully noted feveral capital circumftances re-

lating
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Periop L. OF GILBERT. 3

lating to the manner of their ation, though his theory of
ele@ricity was very imperfect, as might be expected.

AMEBER and jet were, as I obferved before, the only fub-
ftances which, before his time, were known to have the
property of attracting light bodies when rubbed; but he
found the fame property in the diamond, fappbire, corbuncle,
iris, amethyft, opal, vincentina, Briflol flone, beryl, and chryfial.
He alfo obferves that glgfs, elpecially that which is clear and
tranfparent, has the fame property ; likewife all faétitious gems,
made of glafs or chryftal; glafs of antimony, mott fparry fub-
Sflances, and belemnites. Laftly, he concludes his catalogue of
ele@ric fubftances with fulphur, maftic, fealing wax made of
gum lac tinged with various colours, bard rofin, fal gem, talk,
and roche alum. Rofin, he faid, poflefled this property but in
a {fmall degree, and the three laft mentioned {ubftances only
when the air was clear and free from moifture.

Ary thefe {ubftances, he obferves, attracted not only ftraws
but all metals, all kinds of wood, ftones, earth, water, oil,
in fhort, whatever is folid, and the obje& of our fenfes
But he imagined that air, flame, bodies ignited, and all
matter which was extremely rare was not fubje& to this
attracion. Grofs {moke, he found, was attrated very fen~
fibly, but that which was attenuated very little.

Friction, he fays, is, in general, neceflary to excite the
virtue of thefe fubftances; though he had one large and
fmooth piece of amber which would a& without frition.
But with refpe& to this he probably deceived himfelf. The
moft effe@ual friGtion, he obferved to be that which was
light and quick; and he found that electrical appearances

B2 were
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4 THE DISCOVERIES ParT 1.

were ftrongeft when the air was dry, and the wind north or
caft, at which time ele@ric fubftances would aé& ten minutes
after excitation. But he fays, that a moift air, or a fouther-
Iy wind almoft annihilates the ele@rical virtue. The fame
effe@ he alfo obferved from the interpofition of moifture of
any kind, as from the breath, and many other {ubftances,
but not always from the interpofition of farfnet. He fays
that light and pure oil fprinkled upon eleltrics, after excita-
tion, did not obftru@ their virtue, but that brandy, or {pirit
of wine did. He alfo fays, that chryftal, talk, glafs, and all
other ele@rics loft their virtue after being burned or reafted.
But this was, in fome meafure, a miftake. The heat of the
fun, colle@ed by a burning glafs, he fays, is {fo far from ex-
citing amber, and other elettrics, that it impairs the virtue
of them all ; though, when elecrics have been excited, they
will retain their virtue longer in the fun-fhine thanin the
fhade.

Most of the experiments of this author were made with
Iong thin pieces of metal, and other fubftances, fufpended
freely on their centers, to the extremities of which he pre-
fented the eleGtrics he had excited. His experiments on
water were made by prefenting a round drop of water upon
a dry fubftance to the excited eleCtric; and it is remark-
able, that he obferved the fame cenical figure of the
ele@rified drops which NMr. Grey afterwards difcovered,
and which will be related more at large in its proper place.
Gilbert concluded, that air was not affected by the ele&ric
attration, becaufe the flame of a candle was not: for vhe
flame, he fays, would be difturbed if the air had the leaft
motion given to it.

GILBERT
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Per1oo L. OF Mgr. BOYLE. 5

GiLBERT imagined that elerical attraétion was performed
in the fame manner as the attraction of cohefion. T'wo drops
of water, he obferved, rufth together when they are
brought ,into conta®, and elettrics, he fays, are virtually
brought into contact with the bodies they act upon, by means
of their effluvia, excited by fritien.

AnMonG other differences between eleric and magnetic
attraltion, fome of which are very juft, and others whimfical
enough, he fays, that magnetic bodies rufh together mutually;
whereas in eleCrical attrattion it is only the eledric that
exerts any power. e obferves alfo particularly, that in
magnetifm there is both attration and repulfion, but in
ele@ricity only the former, and never the latter. *

Svcu were the difcoveries of our countryman Gilbert, whe
may juitly be called the father of modern eleéricity, though
it be true that he left his child in its very infancy.

Sir Francis Bacon, in his Phyfiological Remains, gives a
catalogue of bodies attractive and not attraltive; but it dif-
fersin nothing worth mentioning from that of Gilbert, and he
does not feem to have made any obfervations of his own re-
lating to the fubject.

THESE remarkable phenomena relating to amber, and o-
ther ele@ric fubftances did not efcape the attention of the in-
quifitive and fagacious Mr. Boyle, who flourithed about the
year 1670. He made {fome addition to the catalogue of elec-
tric fubftances, and attended to fome circumftances relating
to eleCric attraction which had efcaped the obfervation of
philofophers who lived before him.

* Gilbert de magnete, Lib. 2, Cap. 2.
He
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6 THE DISCOVERIES Part L.

He found that the hard cake which remains after evapo-
rating good turpentine was cleérical, asalfo the hard mafs
which remains after diftilling petroleum and fpirit of nitre,
glafs of lead, the caput mortuum of amber, and the cornelian
but he could not find that property in the emerald, and
he thought that glafs poffefied it but in a very low degree.

He found, that the ele&ricity of all bodies capable of
having it excited’ in them was increafed by wiping, and
warming them, previous to their being rubbed. By this
means he made an ele@ric body no bigger than a pea, move
a fteel needle, which was freely poifed, three minutes after he
had left off rubbing it. He alfo found, that it was ufeful to
have the furfaces of ele@ric bodies made very {fmooth, except
in the cafe of one diamoend on which he tried fome experi-
‘ments; which, though it was rough, was, he fays, poflefled
of a ftronger eleCtrical virtue than any polithed one he had
met with.

He obferved that excited ele@rics would attra& all kinds
of bodies promifcuoufly, whether eleétric or not; that excited
amber, for inftance, would attract both powder of amber,
and {mall pieces of it; differing, as he takes notice, from
the property of the load-ftone, which aés only on one kind
of matter. He found, that his eleGrics would attra& fmoke
very eafily, and takes fome pains to account for their not
fenfibly attracting flame, which Gilbert excepted from the
bodies attracted by electricity.

THESE attractions, he found, did not depend upon the air :
for he obferved that they took place in vacuo. He fufpended
a piece of excited amber over a light body in a glafs receiver,

and
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Periop L. OF M=r. BOYLE. 4

and faw, that when a vacuum was made, and the amber let
down near the light body, it was attracted, 3s if it had been
in the open air. ¥

MR. BoyLE made an experiment to try whether an excited
eleCtric was acted upon by other bodies as ftrongly as it acted
upon them, and it fucceeded: for, fufpending his excited
ele@ric, he faw that it was fenfibly moved by the approach
of any other body. We fhould now be furprifed that any
perfon fhould not have concluded & priors, that if an eleCric
body attracted other bodies, it muft in return be attracted by
them, aion and reaction being univerfally equal to one
another. But it muft be confidered, that this axiom was not
{o well underftood in Mr. Boyle’s time, nor until it was after-
wards explained in its full latitude by Sir Ifaac Newton.

Tuese few experiments of Mr. Boyle’s, we fee, relate
only to a few circumftances attending the fimple property of
ele&ric attra@ion. The neareft approach that he made to
the difcovery of eletrical repulfion was his obferving, that
light bodies, as feathers, &c. would cling to his fingers, and
other fubftances, after they had been attracted by his eleétrics.
He had never feen the eleéric light, and little imagined
what aftonithing effeéts would be afterwards produced by the
fame wonderful power, and how large a field he was opening
for philofophical fpeculation in future time.

Mgr. BovirE’s theory of eleCrical attraction was, that the
ele@ric emitted a glutinous effluvium, which laid hold of
{mall bodies in its way, and, in its return to the body which

* Hiftoire de Uelericite, p. €. Boyle’s Mechanical produdion of ele&ricity.
emitted
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8 THE DISCOVERIES Part I.

emitted it, carried them back Wwith it. One James Hartman,
whofe account of amber is publithed in the Philofuphi-
cal Tranfa&ions, * pretends to prove by experiment, that
electric attraction was really owing to the emiflion of glutinous
particles. He took two electric fubftances, viz. pieces of co-
lophonia, and from -one of them made a diftiHation of a black
balfam, and thereby deprived it of its attraltive power. He
fays, that the eleGtric which was not diftilled retained its
fatty f{ubftance, whereas the other was, by diftillation, re-
duced- to a mere caput mortuum, and retained no degree of its
bituminous fat. In confequence of this hypothefis, he gives
it as his opinion, that amber attralts light bodies more
powerfully than other fubftances, becaufe it emits oily and
tenacrous effluvia more copioufly than they do.

ConTEMPORARY with Mr. Boyle was Otto Guericke,
Burgomafter of Magdebourgh, and the celebrated inventor of
the air-pump, whois likewife intitled to a diftinguithed place
among the firft improvers of €leCricity.

Tuis philofopher made his experiments with a globe of
fulphur, made by melting that fubftance in a hollow globe
of glafs, and afterwards breaking the glafs from off it. He
litthe imagined that the glafs globe itfelf, with or without the
fulphur, would have anfwered his purpofe -as well. This
globe of fulphur he mounted upon an axis, and whirled it in
a wooden frame, rubbing it at the fame time with his hand ;
and by this means he performed all the eleétrical experiments
which were known before his time.

His was the difcovery, that a body once attracted by an
excited eleGric was repelled by it, and not attracted again

* Abridgment, Vol. 2. p. 473,
till
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Perrop I. OF OTTO GUERICKE. 9

till it had been touched by fome other body. In this manner
he kept a feather a long time fufpended in the air above his
fulphur globe ; but he obferved, that if he drove it near a
linen thread, or the flame of a candle, it inftantly retreated
to the globe, without having been in contaé with any fenfi-
ble body.

NerTHeR the found, nor the light produced by the exci-
tation of his globe efcaped the notice of this accurate philo-
fopher, though he feems not to have obferved them in a very
great degree : for he was obliged to hold his ear near the globe
to perceive the hiffing found of the eleéric fire; and he com-
pares the light which it gave in the fame circumftances to
that which is feen when fugar is pounded in the dark.

Butr the moft remarkable experiments of this philofopher
were two, which depend upon a property of the ele@ric fluid
that has not been illuftrated till within thefe late years; viz.
that bodies immerged in eleétric atmofpheres are themfelves
elerified, and with an eledtricity oppofite to that of the at-
mofphere. Threads fufpended within a {fmall diftance of his
excited globe, he obferved to be often repelled by his finger
brought near them, and that a feather repelled by the globe al-
ways turned the fame face towards it like the moon with refpect
to the earth. This laft experiment feems to have been wholly
overlooked by later ele@ricians, though it is a very curious
one, and may be made with fo much eafe. *

A mucH finer appearance of eletric light than that which
Otto Guericke’s fulphur globe exhibited was obferved by

* Experimenta Magdeburgica, Lib. 4, Cap. 135,
C Dr.,
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to EXPERIMENTS Part L

Dr. Wall. The account of it is publithed in the philofo-
phical tranfa&ions. *

MaxkinG experiments upon artificial phofphorus, which he
took to be an animal oil coagulated with a mineral acid, he
was led to conjeCture that amber, which he fuppofed to be a
mineral oil coagulated with a mineral volatile acid, might be
a natural phofphorus ; and with this view he began to make
experiments upon it, the refult of which, being very curious
and furprifing, it will be moft agreeable to my readers to fee
in the very words of the obferver himfelf.

¢ I rounD,” fays he, ¢ by gently rubbing a well polithed
¢ piece of amber with my hand in the dark, that it pro~
¢ duced a light: whereupon I got a pretty large piece of
“ amber, which I caufed to be made long and taper, and
¢ drawing it gently through my hand, being very dry, it
<« afforded a confiderable light.

«¢ I THEN ufed many kinds of foft animal fubftances, and
*¢ found that none did {fo well as wool. And now new phe-
¢ nomena offered themfelves: for, upon drawing the piece
s¢ of amber {wiftly through the wollen cloth, and fqueezing
«¢ it pretty hard with my hand, a prodigious number of little
¢« cracklings were heard, and every one of thefe produced a
«¢ little flath of light; but when the amber was drawn gently
« and {lightly through the cloth, it produced only a light
¢ but no crackling; but by holding ones finger at a little dif-
« tance from the amber, alarge crackling is produced, with
« 3 great flath of light f{ucceding it. And, what to me is

* Abridgment, Vol. 2. p, 275.

A very
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