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Lines of refemblance between the elosiyiy Suid and elementary fire; or
the particles of light.

¥ N the preceding pages I have uniformly fuppofed the eletric

fluid to be clementary fire, united with a pure inflammable
matter, which is the phlogifton of the chemifts. How far thefe
fubtle efluvia refemble each other, may be worth an inquiry, as
philofophers have been much divided in their opinions on this
head.

Whether fire be coeval with ‘bedies, and of an abfolute inge-
Jierable nature, or merely the effect of motion, will probably be
beft difcovered by examining whether it has any of the proper-
ties of a body, or whether it be fubject to any of the general
laws of matter, or a@s in any.cafe as other bodies do.,

The particles of light, or elementary fire, efined,

Pure ctherial fire I take to be a fubtle, moveable, penetrating
body, originally fuch, collected, but not produced, by friction,
nor by any alteration of other bodies,

By body, in this cafe, I mean folid, mafly, impenetrable par-
ticles, fo hard as never to wear, or break in pieces 5 no ordinary
pewer being able to divide what God himfelf made one in the
firft creation.  See Newton’s Optics, p. 375 and 376.

As the electric fluid or phlogifton may be confidered as an gf-
fociation of -folid, hard, impenetrable particles, of different {ub-

7 ftances ;
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ftances ; it may be defined, an extended folid body, of itfelf
utterly paflive and inactive, indifferent either to motion or reft,
but capable of any fort of motion, and of affuming any form.

1. The eletric fluid, and the particles of light, are not only
bodies in motion, but they may be made to give motion to other
bodies by their refiftance; which is one of the properties of
matter £,

ExPERIMENT with the folar rays.

¢¢ Take a flender iron needle, and fuftain it on the point of

¢ apivot; and oppofe one end of it to the focus of a large burn-
< ing glafs,” fo as to crofs the pencil of rays; and the needle
will be driven fwiftly round.

Boerhaave’s Chemiftry by Shaw, p. 251.

ExPERIMENT with the eleftric fluid.

Take along needle, and fuftain it on the point of a pivot fixed
in a glafs ftand. Place the ftand with the needle a# the end of

the condutor, and oppofite to a {harp wire projecting from it.
Let the point of the needle crofs the pencil of rays as they iflue
from the fharp piece of wire, and take care that the needle may

* Beccaria's Treatife, &c. p. 239.

The ecleftric fluid tends to explode, in every direétion, the parts of the refifting
{ubftances through which it pafles, in an inverfe ratio to the refiftance, or force, that
fupports thofe bodies in thofe directions; or, the eleCtric fire difplaces the parts of the
bodies it meets withy not by ftriking againft their furfaces, as ivory or chalk balls do
in experiments on the collifion of bodies, ‘but by traverfing, that is, by penetrating
through the pores of fuch bodies, and by exerting in its paflage its expanfive force,
condenfing and driving forwards what fire it finds inherent within thofe bodies, and
experiencing at the fame time a re-action from them equal to its own aclion.

turn
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turn freely on its center, without fhriking againtt the wire, When
the apparatus is thus' prepared, turn the cylinder of the ma-
chine, and as the ele@ric fluid iffues from the end of the wire,
it will drive round the needle upon the pivot with a confiderable
velocity.

If the folar rays, and the ele@ric fluid, have both of them thefe
properties of a body, viz. of moving, refifting, and giving mo-
tion, we may fafely conclude them to be folid and palpable fub-
Atances.

2. Fire incorporates with folid bodies, and increafes their
weight.

An EXPERIMENT £0 prove that Fire bas Weight.

From the Academic Obfervation concerning Magnetic Affinities, by

M. A. Burgman, Profefor of Philofophy in the Univerfity of

Groningen,

In anfwer to this queftion, Whether fire be pofiefled of gravity ?
which has been much debated among modern philofophers, we
have the following trials with fteel filings, to'fhow it increafes
the weight of metals in calcining them.

1. An
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1. An ounce, or 480 grains, of fteel filings being put =
into a crucible and heated, but not all red hot, in-
creafed in weight —_ 3

In'the 2d calcination, the whole mafs having obtained /
a white heat, the ounce increafed @~ —  ~—— 34

In the 3d calcination - L ueln ¥

In the 4th ditto — — — 18

In the gth ditto —— i e

In the 6th ditto —— — s ”

In the 7th ditto —_— — 557500 6

In the 8th ditto — 2 ity 9

In the gth, in a new crucible — e —— 3

In the roth and r1th, one grain each _ 2

Total grains 149

This experiment was repeated feveral times with the fame
{uccefs.

Mr. Boyle, in feveral experiments, does not doubt but fire and
flame are pofleffed of; gravity, and that they incorporate with
other bodies, and increafe their weight,

To obviate fome fcruples which might be entertained on this
fubject, he expofed two ounces of fteel filings in a glafs retort
over the flame of fulphur for three hours and a half, and then
l taking out the melted filings with the calx, and weighing them,

they acquired an addition of four grains and a half.
I'{c repeated the fame experiment, and, notwithftanding the
filings were expofed to fo thin a body as the flame of fulphur, in
‘ ; a little more than three hours they acquired eleven grains and a

haif.

f 9 An
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An EXPERIMENT in Eledricity, with the Hydroffatic Balance, te
Show that the electric fluid appears to bave weight.

Place the hydroftatic balance on a ftool with ‘glafs legs, with
the glafs bubble at one end of the beam, and the bucket at the
other. Balance them with pieces of tin foil. Fix a bended
wire in the conductor, to lead the eleétric fluid from it to the tin
foil in the bucket; and, to prevent the refiftance of the ele@tric
effluvia caufing the bucket to preponderate, let there be a flip
of tin foil hanging over the fide of the bucket, fo as to be in con-
taCt with the wire, that it may conduct the eletric effluvia, without
either a fpark or a ftar, to the pieces of tin foil. When the ap-
paratus is ready, turn the cylinder of the machine, and the tin
foil will weigh down the glafs bubble. If the bucket does not
preponderate by the gravity of the elettric fluid, it muft by its
refiftance ; and in either cafe, it proves the eleftric fluid to be
a fubftance, and that it ats as other bodies do.

It is. the opinion of fome 2, that the phlogifton, or the elec-
tric fluid, is not only exempt from the general law of matter,
but that they have a power of diminithing the {pecific weight of
thofe bodies into which they enter, as a conftituent part or prin-

* Ledlic’s Philofophical Inquiry into the Caufe of Animal Heat, p. 201.

In the general account given of phlogifton (p. 119.) it was alledged, that it is no¢
only exempt from the common laws of gravity, but is even polleffed of 2 power, which
we fhall never be able to explain, of diminifhing the fpecific weight of the com.
pound into which it emters as a principle. That the elefric fluid is poflefled of 4
fimilar power, appears from all thofe experiments in which the redu@ion of metallic
calxes is effefted by it; for metals are well k

nown to weigh more in their calciped
than in their malleable fate.

ciple,




[ 249 )
ciple. The Abbé Nollet's experiments are confidered as a ftrong
proof in favour of this doétrine .

All that can be gathered by the diminution of the weight of
fowls, anifnals, and even of men and women, after being elec~
trified for four or five hours, is, that the electric effluvia increafed
the infenfible perfpiration, and they loft many grains of their
weight, by the juices paffing off through the pores of the
{kin, more than they were wont to lofe when they were not
eletrified.

Notwithftanding moft metals, in the act of calcination, emit, by
the violence of the heat, a vifible quantity of fumes, yet SR
of their becoming lighter, as it might reafonably be expeéted,
they generally are increafed in their weight from ten to twelve
pounds in each hundred weight. This excefs or augmentation
of weight in metallic calcination, is not allowed by fome to ariie
from any additic.: of matter, but from a diminution, viz. by be-
ing deprived of its phlogifton +.

They
2 Prieftley’s Hift. of Ele&ricity, p. 136.

The Abbé chofe feveral pairs of animals of different kinds; cats, pigeons, chaf-

finches, fparrows, &c. All thefe he put into feparate wooden cages, and weighed

them. One of each pair he elefirified for five or fix hours together, and then weighed
them again. The refult was, that the ele@rified cat was commonly fixty-five or fe-

venty grains lighter than the other ; the pigeon from thirty-five to thirty-eight grains,
and the chaffinch or {parrow fix or feven grains. In order to have nothing to charge
upon the difference that might arife from the temperament of the individuals he hap-
pencd to pitch upon, he repeated the fame experiments, by eletrifying that animal
of each pair which had not been ele@rified before 3 and notwithftanding fome fmall
varieties,' the electrified animal ‘was conftantly lighter than the other in proportion.

+ See Town and Country Magazine, p. 78. aletter figned J. Cook.
See alfo Leflie’s Philofophical Inquiry, p.107.
To folve this ftrange change of gravity from the operation of fire, there is but one
way offered, that I know of;, but which to me is very abfurd, and fit only to be latighed

K k at,
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They folve this phnomenon by {uppofing a fubtle, elaftic,
and impelling fluid, which conftantly a&ts on the grofs particles
of matter, by prefling them from the circumference to the cen-
ter ; and, as calcined bodies have fewer pores than they had be-
fore their calcination, it is imagined that this impulfive =ther
prefles upon the folid parts of the body, and thereby increafes its
weight,

This doltrine, however ingenious it may appear, is abfo-
lutely contrary to the opinion of Sir Ifaac Newton ; who fays in
exprefs terms (Principia, vol. ii. P- 223.) ¢ The weights of bo-
“ dies do not depend upon their forms and textures. For if
“ the weights could be altered with their forms, they would be
** greater or lefs, according to the variety of forms in equal mat-

* ter ; altogether againft experience.
¢¢ Univerfally, all bodies about the earth gravitate towards the

¢ earth ; and the weights of all, at equal diffances from the earth’s
‘ center, are as the quantities of matter which they feverally
“ contain. This is the quality of all bodies within the reach

at; that is, that fire, as a corporal {ubftance, adds of itfelf both bulk and weight to
bodies when calcined, and to folid ones more abundantly,

It appears that this increafe of gravity is wholly owing to the alteration or change
of the arrangement in the conftituent particles of the body calcined ; for the heat of
fire exhaling the loofer particles by (moke, caufes a new change in the texture of the
body while calcining, whereby the folid and remaining particles approach nearer, or
clofe to one another : What muit naturally follow, but that the weight, which is
always as the folidity, muft certainly increafe accordingly ?

The more folidity grofs bodies poflefs, the fewer are their pores, or interflices be-
tween their component particles ; the fewer vacuities they have, the fewer open and
free paflages they afford this univerfal fubtile fluid ; the more {olid particles it im-
pinges, the more imprefions or blows they receive therefrom, the more they are im-
pelled towards the center of that folid bedy ; which very action of impulfe is weight
of gravity, or the very thing inquired after.

s Gf
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« of our experiments, and therefore to be affirmed of all bodies
«« whatfoever. If the ther, or any other body, were either al-
«¢ together void of gravity, or were to gravitate lefs in propor-
¢ tion to its quantity of matter ; then, becaufe (according to
¢ Ariftotle, Des Cartes, and others) there is no difference be-
¢ ¢wixt that and other bodies, but in mere form of matter, by
< a fucceflive change from form to form, it might be changed
« at laft into a body of the fame condition with thofe which
¢ gravitate moft in proportion to their quantity of matter; and
¢« on the other hand, the heavieft bodies acquiring the firft form
<¢ of that body, might by degrees quite lofe their gravity. And
«¢ therefore the weights would depend upon the forms of bodies,
¢¢ and with thofe forms might be changed ; contrary to what is
« before afferted.”

Thofe who argue againft this great man’s reafoning, ought
4o be fatisfied whether light or fire be of a material fubftance ;
for if it be, it is poffefled of gravity, and then it may add weight
ro other bodies. There are but few, I imagine, who doubt of
the materiality of the elements or principles of matter. Air,
water, and earth, we know, are poflefled of gravity, and why
not the corpuicles of fire ?

The particles of light, like other particles of matter, may be
attracted, ftopped, and turned in any dire€tion, and they may
be refleéted and refracted ; which is as ftrong a proof as we can
wifl, that they have fubftance, and if fubftance, then weight 6.

If

s Newton’s Optics, p. 364
The rays of light feem to be hard bodies, for otherwife they would not retain
different properties in their different fides. And therefore hardnels may be reckoned
the property of all uncompounded matter- At lealt this feems to be as evident as the
Kka univerfal




[ 252 ] _

(£ the materiality of fire be granted, there will be but little
difficulty in explaining the phanomenon of calcined bodies be-
ing augmented in their weight, notwithftanding they emit vi-
fible vapour in the crucible, while they are calcining.

As the imperfeét metals are fuppofed to contain a confiderable:
quantity of fulphur7, may not this inflammable” matter evapo-
rate, or be carried off by the particles of the fire 2" Does not the

calx which remains, ftill contain, I 'may fay, an infinite num-

ber of the fiery corpuftles, after the phlogifton is evaporated ? It
15 clear it does, by the heat of the calx. If a greater degree of
heat [?e added, thel calx then vitrifics, or turiis to glafs, and the
weight increafes, probably in proportion to the quantity of me-
tal, the ftrength of the fire, and the length of time it is kept in.
the aét of vitl‘ifying_

But the particles of fire are £id €6’ Be thHe ‘W folid, and
confequently the heavieft of all corpufcular bodies ; it is theres
fore a rational doftrine to fuppofe, that ‘the abforption of the
fire may more than counterpoife the diminution of the phlogiftic
matter. Sir Ifaac: Newton fays (fee his 3d Rule) that the ar-
gument from. appearances concludes with more force ‘for the
univerfal gravitation of all bodies, than for their impenetrabi-

univerfal impenetrability of matter. For all bodies, fo far as experience reaches, are
either hard or may be hardened, and we have no othey evidence of univerfal Impe.
netrability, befides a large experience, without an experimental exception,

7 Shaw’s Boerhaave’s Chemiftry, p. 63.

The tenacity or force of cohefion in the parts of gold, which appears fcarce lefs
than infinite, depends altogether on its being freed from {ulphur ; for mix but one
fingle grain of fulphur with a thoufand grains of gold, and the mafs ceafes to be mal-
lcable, till all the fulphur hath been evaporated. Hence we have a ftrong prefump-
tion, that the lefs tenacious metals, tin, copper, and iron, contain a great dea] of

fulphur.
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lity ; therefore, if we admit fire to be a material fubftance, we

muft admit it to have weight.

As the eleétric fluid and fire have thefe properties, to refilt and
put in motion other bodies, and probably to increafe their weight,
we cannot fairly draw any other conclufion from our €x

ments, than that fire, when within the {phere of the earth’s in-

Jeri-

fluence, gravitatés like other fubftances.
3. The eledtric fluid, and. elementary fire, not only agree 1
being bodies in motion, and in having weight, but they are the
fimalleft of all the known corpufcles in nature.
This may eafily: be proved by a variety of plain and fimple

R
L

peruments.

ExPERIMENT.

Take a thin plate of the denfeft metal, and place it perpendicu~

larly upon a’ plane, where you: can. collett and throw the fun's
rays upon it, by the affiftance of a large lens. Place your finger
on the other fide of the plate, and oppofite to the place where
the rays of light firike the metal, and you will foon be fenfible
that the particles of light, or, which is the fame thing, elemen-
tary fire, will penetrate it with the greateft eafe.

Tt is the fame with the ele€tric fluid ; the moft folid metals
prove not the leaft obftruétion to it.

Air, water, oils, and the moft volatile fpirits, may be confined
if certain veflels ; but fire will efcape in fpight of every precau-
fion we can take. If any liquid be heated, and confined in a
glafs veflel, and another, filled with any cold mixture, be placed
in contact with it, the heat from the warmer will flow to the
colder liquid, till an equilibrium takes place.

AS fire, or the folar particles, pafs, as well as the eletric ‘ef-
fluvia,
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fluvia, (fee p. 2¢3. foregoing) through the denfeft bodies, we muft
allow them the moft minute of any corpufcles yet difcovered.

Notwithftanding the particles of the folar rays, while exifting
feparately, and in their natural ftate, may be more pure than the
phlogifton, or the eleétric fluid, yet there are fome properties in
which they appear to anfwer each other.

1. Both elementary fire, and the eleétric fluid, may be prefent
in the greateft abundance, without any fenfible degree of heat.

While the rays of light pafs in a parallel direction, they do
not yield a heat fufficient to thaw fhow, in the middle of a clear
day, even under the equator. This, however ftrange, is moft cer-
tainly true. We are told that the high mountains in the torrid
zone, and even under the equator, are continually covered with

fnow, notwithftanding the fun is fometimes vertical, and a
greater number of fiery particles muft ftrike upon a given fpace

than in higher latitudes, and there cannot be any want of ele-
mentary fire,

B L 6 F BRI C T T X.

If you faturate highly-rectified fpirits of 'wine with the eletric
cffluvia, it will not take fire, nor thow any fenfible alteration in

its heat, unlefs the electric fluid be collected by prefenting a con-
ducting body near it, and then it will burft into a flame,

I never could difcover that the electric fluid would raife the
quickfilver in a thermometer, by hanging it upon the conduétor
of the electrical machine, and condenfing the eleétric fluid upon
it ; which fhows it may be prefent in the greateft abundance
without any fenfible degree of heat, It is plain that electricity,
in common with light, does not produce either heat or flame,

2 unlefs
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unlefs its force be collefted, and a proper direction given to it,
and upon a fubftance proper for the purpofe.

2. But elementary fire, and the electric fluid, may be prefent
in all bodies without being difcovered ; for they are not feen un-
lefs in motion, and then they muft ftrike the eye in right
lines.

This is obvious from a variety of inftances, which may be
cited to prove the fact.

We know the fun is fixed in the center of our planctary fyf-
tem, diffufing his rays around him as far as the fphere of Sa-

turn. When the {un is beneath our horizon, he emits his rays
to all the planets, and we fee them fhine with a borrowed light,

when they are reflected back to us in right lines®; yet we fee
nothing of the rays of the fun, as they are pafiing through that

fpace of the heavens which is to us veiled in darknefs.
If the eleétric fluid be condenfed on an infulated body, and a

tharp needle or pin held within four or five inches of it, the
eletric fluid will pafs off without being feen between the point
and the infulated body, notwithftanding there are an almoft in-
finite number of rays converging to the point, and where they
all center ; if the room be made dark they may be feen.

It is needlefs to multiply experiments to prove fuch facts as
are known to every experimental philofopher; but it is necef-
fary to mention the fimilarity between the elementary fire and

8 Gravefend’s Elements, &c.
F ire entering the eye in right lines, gives a motion to the optic fibres at the bottom

of the eye, and thus excites the idea of light. That light can have no other motion
but a rectilinear one, appears from the {topping or intercepting it, by a body direétly
interpofed between the luminary and the eye, &c.

the
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the eleétric fluid, under different heads, that the young electris
cian may be made acquainted with it without reading and com-
paring; all the authors :who have wrote on' this fubjelt.

3. Notwithftanding the elementary and the eletric fire, when
vague and indeterminate, pafs on - undifcovered, yet they may
be made vifible not only by light but by colour. Sir IHaac
Newton has demonftrably proved?, that a ray of light confifts
of feven other diftinét rays, wviz. red, orange, yellow,. green,
blue, indige, and violet ; and each of thefe, for aught we know,
may confift of as many rays more.

The colours may be eafily exhibited, by fixing'a prifm againft
a{mall hole in a window-{hutter, in fuch a pofition that the
rays of the {un may fall upon it; and the different colours will
be caft in their natural order on the oppofite part of the room.

The fame appearance may eafily be exhibited with the elec-

tric fluid. Fix a prifm: parallel to the horizon in a ftand, in

* Newton’s Optics, p. 108«

If the fun’s light confifted of but ons fort of rays, there would be but one co-
lour in the whole world, nor would it be pofiible to produce any new colour by
refleflions and refradtions ; and by confequence the varigty of colours depends -upon
the compofition of light.

If, fays he, at any time I fpeak of light and rays as coloured, or endued with
colours, T would be underflood to fpezk not philofophically and properly, but ac-
cording to fuch conceptions as 'vulgar people, in fecing all thefe experiments, would
be apt to frame ; for the rays, to fpeak properly, are not.coloured, In them there
is nothing elfe than a certain power and difpofition to ftir up a {enfation of this
or that colour. For as found in a bell, or mufical ftring, or other {eundivg body,
is nothing but that motion propagated. from the object, and in the fenforiunm it is
a fenfe of that motion under the form of found ; fo colours in the object are no-
thing but a difpofition to refleét this or that fort of rays more copiouflly than the
reft ; in the rays they are nothing but the difpofition  to propagate this or thar mo-
tion into the fenforium, and in the fenforium they are fenfations of thole motions
under the forms of colours,

fuch
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{uch a pofition that the eleftric efluvia may be feen through it |
while iffaing from the cylinder of the eleCtrical machine,  Let |
a perfon, while the cylinder is turning round, rub the middle of
it with his hand ; and the fire, if ftrong, will {tream down from
his fingers, and give a beautiful appearance of the prifmatic co-
lours to the perfon looking through the prifm. I had this ex-
periment performed in the prefence of M. pitt, and his fon,
who were giving leftures in philofophy at this place; and they,
with fome other gentlemen prefent, confefled they never {faw the
feven primary colours fironger nor clearer in their lives. Some
time after I had made this experiment, I found Dr. Pricltley
had attempted a fimiliar experiment, by taking the fpark at the
conduétor ; but I apprehend this method of viewing the co-
lours to be prefemblc, as it gives an opportunity of fecing them
pafling in 2 continued {tream.

4. The particles of elementary fire, and the electric effluvia,
not only agree in colour, but in motion; for their velocity ex-
ceeds all bodies on which cxpcriments have been made. The
particles of light, according to fome of our eminent philo-
fophers, move about 980809933 feet in a fecond, and the elec-
tric effluvia are fo quick 1n their motions that they have hitherto

baffled every attempt to afcertain their velocity *°.
It

w0 Hift. de 'Acad. A. D. 1719. €. 5

Since the {un is diftant from the earth 24000 of the earth’s femi-diameters, and
the femi-diameter of the earth is 19615782 feet, according to the meafure of {ome
' late gaometricians ; the diftance of the fun from the earth will be 470788768000 feet.
‘ Thele are defcribed by light within eight minutes thirteen feconds, fo that
| 980809933 feet are defcribed in the fpace of one fecond. A cannon-ball fhot oft
| with the greate{’c violence defcribes 600 feet in one fecond ; {o that the velocity of

| light will be to that of a cannon=ball as 1634683 to I, very nearly.
! Suppofe the cannon-ball to weigh rolb. or 76,800 grains; this weight, mUItiP“;d
L. y
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It cannot be proved, that the eleGric efluvia move with o
great a velocity as the particles of light; yet by the experiments
which have been made, and the conclufions drawn from them,
it appears that the rapidity of their motion cannot be exceeded
by any known bodics, unlefs by the corpufcular parts of light.
In order to afcertain the abfolute velocity of the ele@ric fluid
at a certain diftance, if any, Dr. Watfon invented an apparatus
for that purpofe s,

When bodies move at the rate of 980809933 feet in a fe-
cond, it is in vain for man to attempt to meafure their velo-
city by any condutor he can fix up, the diftance will be too
fmall to draw any certain conclufions from fuch trials.

5. The elettric fluid and the clementary fire, when colleted,

will each of them not only melt metals, but reduce them, and
likewife other fubftances, to fcorise, calxes, and even elafs.

by the fquare of its velocity gives 2672188510489 its force. If a particle of light

weighed only 57555 part of a grain, it would have nearly the fame farce as the
cannon-ball of 1olb. Since the light of the fun fhining upon the very tender leaves
of flowers does not injure them in the leaft; it follows, that the fubtilty is almoft
infinitely lefs than any afligned part of a grain.

*! Prieflley’s Hift. of Ele&ricity, p.

Dr, Watfon, with feveral gentlemen, met on Auguft sth, 1748, at Shooter’s
Hill, when it was agreed to make an ele&ric circuit of two miles, by feveral turn-
ings of the wire in the fame field. The middle of this circuit they contrived to be
in the fame room with the machine, where an obferver took in each hand ope of
the extremities of the wires, each of which was a mile in length, In this excellent
difpofition of the apparatus, in which the time between the explofion and the fhock
might have been oblerved to the greateft exadnefs, the phial was difcharged feve-
ral times, but the obferver always felt himfelf thocked at the very inftant of mak-
ing the explofion. Upon this the gentlemen were fully fatisfied, that, through the
whole length of the wire, which was 12276 feet in length, the velocity of the clec-
tric matter was inftantaneous.

The




[ 259 ]

The effets of the fun’s rays on certain bodies placed in the
focus of a large reflecting mirror, are fo well attefted by gentle-
men of veracity, that we cannot doubt the truth of them. Dr.
Harris and Dr. Defaguliers relate the following things of Vil-
Jette’s mirror, wviz.

"y

A filver fixpence is melted in =~ —— — 7' 20
A King George’s halfpenny m =~ —— = 16
It runs with a hole in —_— i P
Tin melts In — e 3
Caft iron In FLi SO ST (R
A foffil thell calcines in e —_— 7
A picce of Pompey’s pillar, in the black part, vitrifies
in —_— 50
In the white part in e 54
Bones calcine in RS sl caainl? i
Vitrify in 13

The afbeftos vitrifies, as all other bodies will do, if kept a
fufficient time in the focus.
_ From feveral experiments which have been made at fundry
times, and by different perfons, the difcharge of an elettric bat-
tery feems to act with as much power upon metals as the
folar rays when refleCted by a mirror.

Dr. Franklin (Letters, p. 67.) fays, «We melted gold, filver,
<¢ and copper, in fmall quantities, by the eletrical flath.

¢« A flip of leaf-gold, or Dutch metal, cut in narrow ftrips,
« and placed between two fmooth pieces of glafs, and placed
« jn the circuit, the metal appeared not only to have been
¢ melted, but vitrified, or otherwife fo driven into the pores
: « of the glafs as to be protected by it from the action of the
' Llz ¢ ftrongeft
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¢« ftrongeft aqua-fortis, or aqua-regia.” The Abbé Nollet,
with three large jars, melted iron wire 16 parts of a line thick ;
and the fmall globules, he fays, were like the pieces which fall
upon white paper, when you ftrike with a flint againft a fteel;
they confift of iron nearly reduced to a ftate of fcorie.

He farther adds, that copper, tin, lead, and iron, are by the
eleCtric fpark reduced to fcorize, to calxes, and even to glafs.

Mr. Canton, fays Dr. Prieftley, in his Hiftory of Eletricity,
p- 647. has fince clearly proved the calcination of pure gold
and filver, by the heat of elettric explofions, producing num-
berles moft beautiful globules of tranfparent glafs, and alfo
others tinged with all the variety of colours from thofe me-
tals. He has alfo made it probable, that the black duft, men-
tioned in this feftion, is the calx or glafs of the metal, reduced
to fmaller particles than the laws of optics to produce colours.

I know that fome philofophers conteft the reality of the vi-
trification of gold, and as I have never accomplifhed it myfelf, |
I reft the matter upon the experiments performed with Villette’s
and Ifchirnhaufen’s mirrors, and Mr. Canton’s and fome other
cleétricians machines.

6. But the electric fluid, and the elementary fire, not only pro-~
_E duce fimilar effects in melting and calcining metals ; they alfo
) a& nearly the fame on the animal {yftem, and the vegetable
creation, by accelerating the motion of the blood, and of the
fap in trees, plants, and flowers.

Though we do not perhaps know how animal heat is ge-
nerated, and kept up to a certain degree above the tempera-
ture of the circumambient air; yet it is certain that elementary
b fire is the primary caufe of the motion of the blood. Every |
V| : animal expofed to a very cold air, will lofe fome of his natural ‘
heat,
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heat; and if the cold be intenfe the circulation will grow lan-
guid, and in a little time the body will become {tiff and mo-
tionlefs. Fire can render the moft folid bodies fluid ; and by
the want of it the moft fluid bodies become folid. Hence it is
obvious all motion depends upon a certain degree of heat.

Eleétricity communicated to infulated perfons for a confider-
able time, viz. good part of an hour, promotes perfpiration, and
quickens the motion of the blood : I have feen this in more in-
ftances than one.

A poor girl about 15 years of age, of an hereditary {crophu-~
lous habit, loft the ufe of her right fide by a ftroke of the palfy.
She was alfo deprived of her tafte, her fmell, her {peech, and
her fenfes were very much impaired by the ftroke. After the
common methods of treating fuch diforders had been tried with=-

out any fuccefs, the gentleman who attended her was defirous
of fecing what eleétricity would do ; as there were no hopes of

relief from medicines. We began to eleGrify her on the 28th of
June 1778, and though we were not {uccefsful in our attempt,
it may be of fome fervice to communicate each day’s operation,
and the {ymptoms which appeared, ‘as it may encourage others
to try, who, with better fubjeéts, may have more fuccefs.

June 28th. The patient being placed upon a {mall table with
glafs legs, and connetted by a chain to.the conducétor, we drew
{parks for an hour, and gave her 2o fhocks from a large jar about

half charged,
B 2. F. EvC. 2.5

She had a very weak, languid pulfe, the lame fide cold, her
eyes VEry thick, and fhe took but little notice of any thing.
June
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June 29th, The patient being infulated, we drew fparks from
different parts of the lame fide three quarters of an hour, and
gave her 30 fhocks.

E¥recTs the fame.

June 3oth. We drew fparks for an hour and a quarter, and
gave her 4o fhocks, with the ftrength of the fhocks increafed
one fifth,

Errscass

After drawing fparks from the lame fide fome time, and giv-
g the patient feveral fhocks, the arm and leg began to grow
warm ; her pulfe was rather quicker than it had been ; fhe
raifed her hand about half-way up to her mouth, and ftraightened

two of her fingers, which fhe had not been able to move fince
fhe firft received the ftroke.

July 1ft. The fame operations as on the preceding day, only,
as the weather was very rainy, and the ele@ricity rather weak,

-we gave her forty thocks.

Ei wip imgogytes
After receiving feveral fthocks, a natural warmth diffufed itfelf
quite over the affefted limbs; fhe raifed her hand to her breaft,
lifted up her foot, her fenfes were quicker than they had hitherto
been, and fhe endeavoured more to fpeak, but did not articulate

many words.

July 2d. This day we drew fparks as ufual, for an hour and
a half, and gave her 5o thocks.

EFFeEcTs,
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B #FF »€ TS,

When the patient was firft placed upon the board, the arnm,
leg, and foot of the lame fide were cold ; fhe appeared quite
ftupid, and much worfe than on the preceding day. After re-
ceiving 17 or 18 fhocks, the natural warmth returned, fhe fpake
feveral words, and appeared quite revived.

July 3d. Repeated the {ame number of fhocks as on the pre-
ceding day, and drew fparks from the lame fide, in different
parts, for an hour.

E r g E CTS,:

The patient, notwithftanding it was only the {ixth ‘day, fo
far recovered the ufe of the mufcular part of her neck, as to
fupport her head, and turn it with eafe, after it had laid upon
her right and lame fhoulder near {even weeks, unlefs it was fup-
ported by a ftay.

She fhook her head, to exprefs her difapprobation to the
fhocks, and with fome difficulty {pake feveral words. Before
we finithed giving her the fhocks, a kindly warmth -fucceeded,
attended with a gentle perfpiration and a chearful countenance.

July ath. Gave the patient 6o fhocks, but not above one
third fo firong as ufual, and continued, with drawing of Iparks,
near two houts.

EFFECTS.

When the patient was brought into the room {he appeared

very ill, her lips and face were pale, her eyes thick, and fhe

was very drowfy ; after about 20 fhocks the drowfinefs Weg:c
5 e
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off, and fhe began to fpeak, and was very chatty, but not very
intelligible ; her cafe became an intermitting one, one day bet-
ter than another.

" July sth, The operations the fame as ufual.
B §E B GaT s
The patient much better, the contractions confiderably abated,
fhe almoft extended her arm, fpake feveral words, and knew
every one in the room.

July 6th. Continued the operations for an hour, but gave

her only 30 fhocks, and they much weaker than ufual.
| e R S

To-day the patient was very ill, pulfe flow and weak, very
drowfy, and could neither move hand nor foot when brought
into the room. After a few fhocks, the warmth returned into
her lame fide, the veins filled, and fhe had 100 pulfations in a
minute. In other refpetts fhe was much the fame.

July 7th. This day we gave her only 12 weak fhocks, and

drew fparks about half an hour.
E¥rEoTs,

When we drew fparks from the arm, the patient, for the
firft time, Tubbed it up and down with her well hand, as if fhe
felt a pricking in it. After receiving a few fhocks from the
thoulder to the fingers, the had feveral fpafms in her arm; but
fhe could not fpeak plain érough to inform us what pain fhe
felt, therefore we defifted for this time,

3 July
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July 8th. Only drew fparks for half an hour.

B per.®, C T S

The patient was quite fenfible when brought into the room,
and feemed to be under terrible apprehenfions at the fight of
the eleétrical machine. She trembled very much. Every {park
drawn from a tendon put her fingers in motion, which were
generally bent inward ; and {he had the ufe of her arm from the
fhoulder to the elbow.

As the patient was fo much terrified at the fight of the elec-
trical machine, we, out of tendernefs to her, continued two or
three days only drawing fparks for an hour ; but from the time
we left off giving fhocks, we loft ground confiderably ; the con-
tractions and the ftupor increafed ; and, as there was but little

or rather no hope of fuccefs, we gave over all farther trial. In
a few days fhe was quite an idiot, loft all ufe of her lame fide,

and in about a month fhe died.

If the patient had been of a good habit of body, there is
fome reafon to conclude, by the effe€ts which the fhocks and
the drawing of fparks produced, that by perfeverance fhe might
have been reftored ; but in all fuch cafes it requires patience

and time.

I have, in feveral inftances, fucceeded in rheumatifms in a
few days; and fometimes the firft half-dozen fhocks have been

found fufficient in recent complaints.

As every thing which tends to relieve the fufferings of man-

kind is interefting to the public, I (hall mention in this place
M m a very
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a very fingular cafe of a child, which was fuppofed to have
loft the ufe of his legs and thighs by a fever. _

A fine healthy boy was taken with a fever about the time he
was expeted to begin to prove the ufe of his legs, and after
his recovery from it, upon trying him to walk, they found him
incapable of ftanding, and they fuppofed the fever fallen in his
legs. His friends had all the advice they could procure of the
faculty ; they tried every noftrum, hot and cold bathing ; but
inftead of growing better, his legs were worfe. = At the age of

four years and a half his legs were wafted and cold, they {fel-

dom had any natural warmth ; the circulation was very lan-
guid, and they both felt and looked like a perifhing limb. The
right leg was very much contraéted, the mufcles and tendons
rigid and hard ; while the left leg was relaxed, neither could he
even move his toes. In this fituation he was brought to me to
be cle@rified, by the advice of a furgeon; as they had already
tried every thing they could think of without the leaft effett,
eleCtricity was prefcribed among the reft. I was apprehentive,
upon firft feeing of him, there might be fome defect in the fpine,
which caufed a palfy in the lower extremities ; and, notwith-
ftanding it appeared to be a loft cafe, at the entreaties of his
friends, I began with him, without the lealt hopes of fuccefs,
As his legs were wafted and cold, I firft drew {parks from dif-
ferent parts of his legs, to endeavour to quicken the circulation ;
and this I continued near an hour every day, and gave him five
or fix weak fhocks with a two-ounce phial from his back down
each leg. ‘This was continued 12 or 14 days, without any per-
ceivable alteration ; but by perfevering, in about a month the
circulation increafed, his legs acquired a natural warmth, and
we had fome hopes.  As the tendons of his right leg were con-

: fiderably
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fiderably contratted, I drew fparks from the places where they
were the moft rigid and hard ; and in a little time they began to
relax, his legs grew, and gained ftrength. In about two months
I brought his right leg firaight, and he could fupport him-
{elf, with a little affiftance, upon it; and there was every favour-
able fymptom I could wifh. Notwithftanding his left leg grew,
it did not gain ftrength like the other, nor could I, by drawing
of fparks, ever gain the point to make him move the toes of his
lefe foot, while he was brought to me. I cannot offer any reafon
why the parents of the child thought proper to difcontinue the
operations ; but I fhall always think, if they had been purfued,
the child would have had one leg refrored, at leaft, but probably
both, as his legs began to fill up and feel firm.

"1 make not the leaft doubt, by thelittle experience I have had
in applying ele€tricity to remove obftructions and contractions,
but that it will in general be found falutary, efpecially if the pa-
tient be young, and has refolution to continue the opcration, in
obftinate diforders, once a- day for {everal weeks.

The elementary, and the ele&ric fire, not only quicken the
circulation in the human fabric, they allo promote it in vege-

tation.
That the concurrence of heat is neceffary in the vegetable

creation, is obvious both from the foreft and the field, the or-
chard and the gardcn.. In the autumn, when the heat of the
fun is gradually upon the decline, we fec its effe€ts upon the
plants remitted, and vegetation {lackens by degrees. Its failure
15 firft difcernible in lofty trees, which require a more intenfe
heat to raife the water charged with nourifhment to their topss
¢dhan the humble fhrub. For want of heat, they lofe their nou-

rilhment and fhed their leaves. As the heat returns the fucceed-
Mm 2 ng
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ing' {pring, they all recruit again, and are furnifhed with new
verdure. Thofe which require the leaft degree of heat to raife
the water, with the phlogiftic matter, vegetate, bloflom, and bear
fruit very early in the fpring. A conftant fucceflion follows,.
and the teeming earth clothes in their beft attire every plant,
fhrub, and flower, from the creeping bramble to the towering
oak.

Invariable experience has taught us that vegetation is impeded,.
or haftened, in proportion to the heat of the fun; and different
climates fhow us how neceflary heat is to promote the eircula-
tion of the juices in plants, In high northern latitudes, at
Greenland and Iceland, there is but little herbage, a few low .
' ftunted fhrubs, but no trees ; while in warmer climates large and
| thick woods are produced.

I . If we can depend upon- the experiments of Mi- Maimbray,
h the Abbé Nollet, and feveral others, the electric fluid, as well as
: the elementary fire, promotes vegetation, by communicating mo-
| tion to the fap of {hrubs and flowers **,

** Prieftley’s Hiftory of Elegtricity, p. 13s.

Mr. Maimbray eleétrified two mystle-trees during the whole month of Oéober,
1746, when. they put forth fmall branches and blofloms fooner than other fhrubs of:

the fame kind which had not been eletrified..
| ' The Abbé Nollet, confidering all organized bodies as aflemblages of capillary tubes,
filled with a.fluid, concluded that the elediric matter might:communicate motion to
5& ; the fap of vegetables:; he therefore took two garden-pots, filled them with the fame.
} . kind of earth, and fowed them with the fame kind of feeds. He kept. them: cone.
ftantly in the fame place, and took the fame care of them, except that one of the
two was elefrified, fifieen days together, for two or three, and fometimes four hours
{ a.day. The confequence was, that the ele@rified pot-always thewed the fprouts of
1 its-feeds two or three days fooner than the other, It alfo threw out a greater num-
ber of fhoots, and thofe longerina given time ; which made him believe that the e]ec-
tric virtue helped to open and difplay the germs, and thereby to facilitate the growth

of plants.

f But
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But the clementary fire, and the eleftric fluid, not only pro=
duce fimilar effets on animals and vegetables, by accelerating the
motion of the blood and fap, by the ftimulas they accumulate
in thofe fluids, but they likewife augment the evaporation of
liquids, where they are open to the atmofphere.

That the afcent of vapour is promoted by heat, and the rays
of the fun have a powerful influence over the watery particles, to
raife them in the atmofphere, is evident by liquids evaporating
fafter in a hot than in a cold {eafon, more in the day than in
the night. All heat rarifies bodies, and cold condenfes them.
Hence it follows, that the liquid particles which are pafling nto
a ftate of folution in a hot fummer’s day, are frequently con-
denfed by the cold of the evening, and return. in drops upon the
plants and flowers, in what we call dew 3.

Ele&ricity has been found, by many accurate experiments, to
augment the natural evaporation or folution of all fluids, except
mercury, which is too heavy, and the oil of olives, which is too
vifcous, to fuffer any diminution of their particles, like volatile
fpirits or liquids, which fly off from the mam bulk with a fmall
degree of rarefattion. Eleétrical evaporation will be greater in
a {quare veflel, than in a round one, becaufe the clettric effluvia
colle in the angles of fuch veflels, and pafs off in ftreams, car-

13 Hogh Hamilton’s Effay on the Afcent of Vapours, p. 46.

Heat promotes, and cold in fome meafure ftops or checks, both folution and eva-
poration. Very hot water will diffolve falt fooner, and in a greater quantity, than
cold water ; and if a ftrong folution of falt be made in hot water, the water when
cold will let go fome of the falt before diffolved, which .will fall to the bottom in {mall
particles, or fhoot into cryftals. Juit fo will water evaporate fafter in warm than in
cold air; and the aqueous Vapours fufpended in the air during the heat of the days
fall down at night, and form themfelves into drops of dew'; or, if the night be very

gold, appear next morning cryftalized in a hoar-froft. S
l'.:.-'l]lg
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rying a larger propostion of the fluid with them, than when they
are equally difperfed over the furface of circular veffels,

The following obfervations are the refult of a fet of experi-
ments made by the Abbé Nollet on eleftric evaporation r+,

1. BleCiricity tends to promote the evaporation and folution
of all liquids; for all fluids which were tried, fuffered a dimi-
nution both of bulk and weight, which could not be afcribed to
any other caufe than the diffipating of the watery particles by the
eleétric fire.

2. The elettric fluid augments the evaporation of volatile fpi-
rits, fuch as {pints of fal ammoniac, more than fpirits of wine ;
and this {uffers a greater lofs than commeon water, and water more
than vinegar, or the folution of nitre.

3+ The elettric fluid acts with more power on liquids con-
tained in metal veflels, than in glafs.

4. Eleétricity does not force the particles of fluids through the
pores, either of metal or glafs ; notwithftanding, it has been afs
ferted by fome, that it fo divides odorous fubftances, that their
exhalations penetrate glafs as eafily as the magnetic particles.

Thofe who do not chufe to take any thing upon the word of
another, may eafily fatisfy themfelves with regard to the evapo-
ration of fluids, by procuring a few ele€tricity cylindrical tin vef-
fels, about two inches deep, and filled with water up to their
brims, and accurately weighed ; if, ‘afeer being ele€trified feveral
hours, they are weighed again, and found to be diminifhed in their
weight, it is reafonable to conclude they have fuffered a diminu-
tion of their particles by evaporation.

8. Befides the foregoing affinities, the particles of light, or ele-
mentary fire, and the eleftric effluvia, are attratted by other

i
_ll‘ o169 L5

4 The Abbé Nollet’s Recherches, p. 327.
9 _ It
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It has been proved by repeated trials, that the rays of light,
in their paffage near the edge of bodies, whether opake or tran{-
parent, as pieces of metals, the edges of knives, broken glafies,
and many other fubftances, arc diverted out of the right lines,
and always infle€ted or bent towards other bodies.

This aétion of bodies on light is found to exert itfelf at a fen-
fible diftance, though it always increafes as the diftance 1s dimi-
nifhed, as appears very fenfibly in the paffage of a ray between
the edges of two thin planes at different apertures ; inn which there
is fomething very peculiar, the attraction of one edge being in-
creafed as the other is brought nearer it 5.

An eleétric pencil of rays paffing from a point, or the edge
or angle of a veflel, may be made to inflect either upwards, down-
wards, or fideways, accordingly as you place the edge of the knife
to receive it, as it is paffing from the point, and the action of
the knife will be firongeft at he Teaft diffance. If the edge of
the knife be placed too mear, the pencil of rays will collect, and

pafs off in a fpark.

ExPERIMENT.

Screw a (mall metal rod, fix or feven inches long, more or
Jefs, into the end of the conductor, with a fharp point to the
proje&ing end of it. At a convenient diftance, to be fixed on

15 Gee Newton’s Optics, p- 300 &ec.
From the experiments and obfervations mentioned in the preceding pa

es, he afks,

o

[=1

p. 313 Do not bodies act upon light at a diftance, and by their a&tion bend its rays;

and js not this action (ceteris paribus) ftrongeft at the leaft diftance?
Are not the rays of light, in paffing by the edges and fides of bodies, bent feveral

times backwards and forwards, with a moation like that of an ecl ? And do not the

three fringes of colgured light arife from three fuch bendings ?

1“
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by trial, place the edge of a knife upon a conducting ftand, ra-
ther below the level of the point of the wire, When yout ap-
patatus is properly adjufted, if you turn the cylinder, and caufe
a4 pencil of rays to pafs off from the point of the metal rod, the
pencil of rays will be infleéted, or bent downward. If it be fixed
above the point, the pencil will be bent upward, and fhow that
the action of bodies en an elefric pencil of rays, is fimilar to
the action of bodies on a ray of light. An ecleétric pencil of
rays may be made to converge, diverge, or to pafs from one body
to another in direct lines, accordingly as you vary your appa-
ratus.  If a blunted metal point be fixed in the end of the con-
ductor, and another point of the fame fize be fixed near i, to
receive the pencil of rays, the ele@ric fluid will pafs from point
to point in ftraight lines; as may be feen in a dark room, if the
cletricity be ftrong.

If the point which received the pencil of rays be taken away,
and a metal knob fixed in its place, then the rays will diverge,
and {pread upon the furface of the knob.

If you remove the blunted metal rod from the conductor, and
fix any circular metal cup, of about two inches diameter, upon a
wire in the end of the conduor, and let the ball be fixed at a
proper diftance, but pointing to the center of the cup; if you
turn the cylinder, the rays iffuing from the rim of the cup will
then converge and enter the ball, and pafs away by the ftand
which fupports it,

If there be neither knob, nor point, nor any thing elfe placed
near the pencil of rays to attract them, the rays will then di-
verge, and be diffipated in the air; which is a clear proof that
bodies act upon the elettric fluid fimilarly to their alting on the
rays of light.

9. But
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.g.. But bodies not only act upon the rays of light and elec-
tricity ; for the ele€tric and the folar rays may be made to act for-
cibly upon bodics, as may be. feen by their fetfing fire to gun-
powder, and fome volatile and inflammable matter.

It is well known that the rays of the fun, colle@ted by a good
fens, will not only produce a fufion of metals, as has been al-
ready fhown, but they will fet fire to gunpowder, and any com-
buftible matter placed in the focus of the glafs.

Eleftricity will produce the fame effe¢t. 'There are a variety
of methods of firing gunpowder by eleGtricity ; but as the fol-
lowing 1s attended with but little trouble, I have chofe it 1n
preference to the reft.

Fill the tube of a quill with gunpowder, and ftop up each
end of the tube with a bit of cork. Infert two wires, one at eacht
extremity, (o that their ends within the quill may be about one
fifth of an inch from each other. This done, fend the charge
of a jar through the wires, by forming a communication between
the outfide and infide of the jar; and the fpark paffing between
the ends of the wires in the quill, will fet fire to the gun-
powder.

If the gunpowder be mixed with {teel filings, it may be fired

with a fmall jar.
The great fimilarity there is between light, phlogifton, and
the electric fluid, has led eleftricians to fuppofe they are only

different modifications of the fame principle.
I cannot help remarking here, that if the eleétric fluid be fo-

lar fire (and that it is To is highly ‘probable) what muft become
of the favourite hypothefis, viz. that glafs will not admit the
eleétric effluvia through its pores ? when glafs is one of the beft
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tranfparent compofitions yet difcovered, to let the rays of light
pals through it ¢,

It may be worth while, for thofe who have time and opportu=
nity to purfue this kind of amufement, to compare the attion
of bodies on the electric fluid and elementary fire, and vice verfa,
through every poffible cafe where they can be compared ; I flatter
myfelf they would find that their altions could only be ac-
counted for from the affinity of their principles.

As 1 am in purfuit of truth, and am neither prejudiced to my
own, or any philofopher’s hypothefis, any farther than as it ap-
pears to me to be confiftent with the laws of nature, and the
reafon of things, I cannot conclude this chapter without {tart-
ing an objeftion, which may appear on the firft view to.over-
throw the whole of what I have advanced, to fhow that the {un
is the fource of elementary fire, as well as of the phlogifton and
the electric fluid.

We are informed in the Mofaic account of the creation, ‘that
the earth was without form and void, and darknefls was upon
the face of the deep, and the fpirit of God moved upon the face
of the waters. And God faid, Let there be light, and there
was light. And God faw the light, that it was good ; and God
divided the light from the darknefs. And God called the light
day, and the darknefs. he called night: and the evening and the
morning were the firft day. -

'6 Philof. Tranf; r778. partii. p. r34.

Mr. Henly fays, ‘. As the rays of the fun, concentered by a powesful, burning-
¢¢ glafs, will produce a fufion of metals, and inftantly reduce a number of fubftances
“¢ prefented to the focus to a calx; as the fame effe@ is in 'many cafes produced by a
s¢ ftroke of lightning ; and as the colours of the ele@ric fuid and folar light are equally
< divifible by the prifm ; is there not a high degree of probability in the fuppofition,
¢ that light, fire, phlogifton, and ele&ricity, are only different modifications of one
¢¢ and the fame principle £

Here




-

Here light is created before the fan, 'This has led fome to fup-

pofe 7, that as light was antecedent to the fun, it muft not only
be

17 Wature Difplayed, vol. iii. p- 409 3d cdit.

Light is vifibly pre-exiftent to luminous bodies. This may {cem a paradox at firlt
fight, but it is not therefore a lefs evident truth.—By light we do not mean that fenfa-
tion which we experience in ourfelves, on the prefence of any lumined bedy, but that
inconceivably {ubtle matter, which makes an impreflion on the organs of fight, and
paints on the optic nerve thofe objedts, from the furface of which it was refleted to
us. Light then, taken in this fenfe, is 2 body quite different from the fun, and inde-
pendent on it and might have exifted before it, feeing now it does exift in its ab-
fence, as well as when prefent. It is diffufed from one end of the creation to the
other, traverfes the whole univerfe, forms 2 communication between the moft remote
fpheres, penetrates into the inmoft recelles of the earth, and only waits to be put intor
proper motion, to make itfelf vifible. Light is to the eye what the air is to the ear.
Air may not improperly be called the body of found, and it does equally exift all round
us, though there be gc‘i’onamus body to put itin motion ; fo likewile the light does
equally extend at all times from the moft diftant fixed ftars to us though it then only
firikes our €Y€s, when impelled by the {un, or fome other mafs of fire.

The difference betwixt the propagation of found 2nd light, confifts in this, that
the air, which Is the vehicle of found, being beyond all comparifon more denfe than
the vehicle of light, its motion is much flower, Hence we may account for that
common ph@nomenon, why we do not hear the found of the firlt ftroke of a ham=
mer, when at a diftance from it, till it is at the point of giving the following blow ;
whereas light Is propagated with incredible {wiftnefs, though at fome {mall diftance
of time between its receiving the impulfe, and its communicating it tous; feven mi=-
nutes, according to Sir Ifaac Newton’s calculation, being fufficient from the hixed
ftars down tous. This difference of velocity between the progreflive mation of light,
and that of found, 18 fenfibly demonftrated by firing a gun in a large open plain, where
the fpeftator, at a great diftance from it will perceive the flath a confiderable time
before he hears the noife. The body of light, therefore, does either exift indepen-
dently of the luminous body, and only waits to receive a dire@ impulfe from it, in
order to aét upon the organs of vifion; or we muft fuppofe that every luminous body,
whether it be the fun, a candle, or a {park, does produce this light from itielty and
projeét it to @ oreat diftance from its own body. Thereis no medium between thefe

Nn 2 two
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be a diftinét fubftance from all other, as much as air s from

water; but they confider it as an intermediate fluid, which fills
the whole univerfe, and, without changing its place, by a fuccef-

two fuppofitions, and either the one or the other muft be true. But, to aflert the
latter, is to affert a very preat improbability ; for if a fpark, which is feen in every
part of a large room, filty cubic feet in dimenfions, emits from its own fubftance a
quantity of light fufficient to fill the whole room, then there mu#t iffue from that
fpark, which is but a point, a body, the contents of which are fifty cubic feet. How
incredible the fuppofition !

Suppofe the lanthorn on the light-houfe of Meflina to be fcen only eight cu-
bic leagues, of which itfelf is the centre ; it will follow, that an eye placed in
any point of thofe eight cubic leagues will difcern it, and, confequently, {o much
dpace will be filled with the light of it. Now, how incredible, that a little fire, fome
few inches in diameter, fhould diffufe round it a fubflance capable of filling eight
cubic leagues '—Suppofe the lanthorn concealed, and the light immediately difap-
pears; let it be uncovered the moment after, and it will inftantly be feen as far as
before, and confequently fill eight cubic leagues. of fpace with frefh light; then
how many times eight cubic leagues of luminous matter will all the fucceflive
inftants of illumination produce in one night’s time? Sure nothing was ever more.
inconceivable !

On the contrary, how fimple and natural is it to fuppofe, that, as the air exiffed
before the bell that put it in motion, and caufed it to vibrate into found, fo, in like
manner, the light exifted round the fire of Meffina, before the lanthorn was illu-
minated, and only waited to be put in motion by the fire, in order to make an
impreffion on the eyes of the mariners ? The fun and flars do, by the fame means,
make themfelves vifible, without fuftering any diminution of their fubftance, by
continual emanations of luminous matter into thofe vaft regions of fpace through
which they behold them ; God having placed between thofe luminous giobcs and
us, the body of that light which we fee, and which is imprefled on the organs of
vifion by their action and influence; but does not proceed from.them,. nor owe jtg
exiftence to them.—The account of Mofes, therefore, as to- this particular,. is
agreeable to truth, as well as a ufeful leflon of caution, when he informs us, that
God, and not the fun, was the author and parent of light, and that it was created
by his almighty fiat before there was a fun to dart it upon one part of the earth
and 2 moon to reflect it on the other,

9
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{ive, though extremely fwift impulfe, conveys the a&ion of the

fun to the moft remote part of our planetary {yftem.

By this theory, ¢he fun is confidered no more than the exciter
of light, as it whirls on its axis; and the Newtonian fyftem,
which fuppofes it the fole fource of light and heat, by emitting
particles from its body, is intirely exploded.

I cannot conceive, for my own part, that the Mofaic account
of the creation (to which I pay the higheft veneration) leads us
to draw any fuch conclufion; nor does it in my opinion contra-
Jdiét the Newtonian fyftem of light and colours.

On the firfk day of the creation, Mofes fays, the Almighty
created the light; that is, as I underftand it, he formed the
particles of light, folid bodies, and divided them from the dark-
nefs. They were feparated from the rude indigefted heap of

lotted them in infinite fpace, and

matter, and had a place al
, as he is. light, and in him is no

probzibly round their Creator

darknefs.

The light thus created, and placed by itfelf, might remain
during the three fir®t days of the creation like an atmofphere in
the upper regions of fpace, while the Almighty was preparing
the firmament, by feparating the waters from the waters, col-
JeCting them together for the feas, and forming the globe of
earth, with every tree, plant, {hrub, and flower, which grows
therconi. = As foon as the frmament was prepared, and the ve-
getable creation: {pake 1nto: being, Infinite Wifdom. prepared the
fun to cherifb and preferve, with: his prolific rays, the ve-
getable world. God faid, Let there be lights in the firma-
cc ment in the heaven, tO divide the day from the night;. and

s let them be for figns, and for feafons, and for days, and for
¢ years,




[ 278 ]

< years. And God made two great lights, the greater light to
< rule the day, and the leffer light to rule the night; he made
¢ the ftars alfo.” Does this account of the creation by Mofes
imply, that when the Almighty made not only the fun, which
is placed in the center of our planetary {yftem, but alfo othet
funs to other fyftems, that he made them of a different fub-
ftance, or nature, or with different properties from the light
which he created on the firft day ? He might collect that light into
large, denfe, and compact bodies, and place them in the center
of different fyftems, to diffufe their kindly influence to: every
thing which has life, breath, and being. It1s certain, that In-
finite Wifdom does nothing in vain, and more is vain when lefs
will ferve.

If the light which was created the firfk day would, when
colleéted into a clofe, denfe, and compaét body, enlighten the
different planets in our folar fyftem, and warm and cherifh the
various and almoft infinite objects in the animal and vegetable
world, there could be no occafion to create fuch an immenfe
body as the fun, different in its nature and properties from the
light already formed. We cannot colleét from the Mofaic ac-
count of the creation, that after the formation of the heavens
and the earth, that the light immediately intermixed with the
air, and filled every part of the univerfe ; for it appears to.have
been feparate and diftinét from all other matter, till the {un
was made : as foon as this immenfe body of light and heat was
placed in the center of the folar fyftem, it began to diffufe its
falutary rays as far as the orb of Saturn, and fo enlighten and
cherifh every thing placed in the intermediate {pace. As no

particle of matter formed by the hand of the Creator can ever
be
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be annihilated, it is reafonable to conclude; that the phlogiftom,
or the elettric fluid now found imprifoned in all bodies, is de-
sived immediately from the fun. The fimilarity there s betweer:
the eleétric fluid and light, feems to cohfirm this fuppofition,
and 'appedrs to .me more reafonable, than to fuppofe hight an
intermediate fluid, which fills the univerfe, and that by an'ex=
ceflive, though extremely fwift preflure, conveys the aétion of
the fun to the eye, as the air does that of found to the ear.

But the do@rine of an intermediate fluid being acted on by
impulfes from the fun, appears o contradiét the known and
eftablifhed laws of light ; which has been proved by Newton *° ta
move in direét lines; and a preflure is not propagated through
o fluid in re@ilinear directions, unlefs where the particles of the
fluid lie in right lines.

To enter any farther into this fubjeét would ecarry me far

1 Newton’s Principia, vol. ii. Propofition 41. p. 163.

1f the particles a, &, 6 d, e, lic in a right line, the
preffure may be indeed dire@ly propagated from a to ¢;
byt then the particle ¢ will urge the obliquely-pofited

particles £; and g obliquely, and thofe particles f; and g,

OOk .
@Ia;&?wi.%

will not fuftain this preffure, unlefs they be fupported by (XX .‘., '.i
the particles by and &, lying beyond them ; but the par- ‘?‘L.,*.: %.
ticles that {upport them, are alfo prefled by them; and '.....

thofe particles cannot {uftain that preflure, without being fupported by, and prefling
upon, thofe particles that lie ftill farther, as J, and m, and fo on in finitum. There-
fore the preflure, as foon as it is propagated to particles that lie out of right
Tines, begins to defleét towards one hand and the other, and will be propagated
obliquely in finitum 3 and after it has begun to be propagated obliquely, if it reaches
more diftant particles lying out of the right line, it will deflect again on each
hand 3 and this it will do as often as it lights on particles that do not lie exally in
a right line. Q__ E.D.

Cor. If any part of 2 preflure, propagated through a fluid from a given point, be
intercepted by any obftacle, the remaining part, which is not intercepted, will de-
fleét into the fpace behind the obftacle.

G- % beyond
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beyond my firft defign ; I fhall therefore clofe this treatife with
affuring the candid and inquifitive reader, that I am fo far
from requiring implicit belief to what I have offered, that I
defire every part may be fairly examined ; and if I have been de-
ceived myfelf, either in making my experiments, or in the cons
elufions drawn from them, I fhall readily acknowledge any er<
yors pointed out to me.

THE EN D,
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