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CHAPTER XVL

-Lines of 'resemblance between the eleblric fluid and elementary fire , or
the particles of light.

INthe preceding pagesIhave uniformly supposed the electricfluid to he elementary fire, united with a pure inflammable•matter, which is the phlogiston of the chemists. How far these
subtle effluvia resemble each other , may be worth an inquiry , as
■philosophers have been much divided in their opinions on this.1iead.

Whether fire be coeval with bodies, and of an absolute inge-
merable nature , or merely the effect of motion , will probably be
best discovered by examining whether it has any of the proper¬ties of a body, or whether it be subject to any of the generallaws of matter , or acts in any case as other bodies do,

‘The particles of light , or elementary fl -re , defined.

Pure etherial fire I take to be a subtle, moveable, penetratingbody, originally such, collected, but not produced , by friction,nor by any alteration of other bodies.
By body, in this cafe, I mean solid, massy, impenetrable par¬ticles, so hard as never to wear, or break in pieces ; no ordinarypower being able to divide what God himself made one in thefirst creation . See Newton ’s Optics , p. 375 and 376.
As the electric fluid or phlogiston may be considered as an as¬

sociation of solid, hard , impenetrable particles, of different sub-
7 . stances ;
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stance? ; it may be defined, an extended solid body, of itself
utterly passive and inactive, indifferent either to motion or rest,
but capable of any sort of motion , and of assuming any form.

i . The electric 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 resistance; which is one of the properties of
matter r.

Experiment with the solar rays.

" Take a slender iron needle, and sustain it on the point of
" a pivot ; and oppose one end of it to the focus of a large burn-
" ing glass,” so as to cross the pencil of rays ; and the needle
will be driven swiftly round,

Bperhaave’s Chemistry by Shaw, p. 251..

E x p E R 1 M e N T with the ele&ric fluid.

Take a long needle, and sustain it on the point of a pivot fixed
in a glass stand. Place the stand with the needle as the end of
the conductor , and opposite to a sharp wire projecting from it.
Let the point of the needle cross the pencil of rays as they issue
from the (harp piece of wire, and take care that the needle may

1 Beccaria ’s Treatise , he.  p , 239.
The electric .fluid tends to explode, in every direction, the parts of the resisting

substances through which it pastes, in an inverse ratio to the resistance;, or force, that

supports those bodies in those directions ; or, the electric fire displaces the parts of the
bodies it meets with , not by striking against their surfaces, as ivory or chalk balls do

iin experiments on the collision of bodies, but by traversing, that is, by penetrating
through the pores of such bodies, and by exerting in its passage its expansive force,
condensing and driving forwards what fire it finds inherent within those bodies, and
experiencing at the flame time a xe-action from them equal to its own action.

turn

*
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turn freely on its center, without striking against the wire. When
the apparatus is thus prepared , turn the cylinder of the ma¬
chine, and as the electric fluid issues from the end of the wire,
it will drive round the needle upon the pivot with a considerable
velocity.

If the solar rays, and the electric fluid, have both of them these
properties of a body, viz. of moving, resisting, and giving mo¬
tion , we may safely conclude them to be solid and palpable sub¬
stances. ^

2. Fire incorporates with solid bodies, and increases their
weight.

An Experiment to prove that Fire has Weight.
From the Academic Observation concer?ting Magnetic Affinities, by

M . A. Burgman , Professor of Philosophy in the TJniverfty of
Groningen,

In answer to this question, Whether fire be possessed of gravity ?
which has been much debated among modern philosophers, we
have the following trials with steel filings, to show it increases
the weight of metals in calcining them.

1. An
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j . An ounce, or 480 grains , of steel filings being put

into a crucible and heated, but not all red hot , in¬

creased in weight ———> -
In' the 2d calcination , the whole mass having obtained

a white heat , the ounce increased — -— -

In the 3d calcination
In the 4th ditto
In the 5th ditto - - —
In the 6th ditto - —

In the 7th ditto —— —
In the 8th ditto — -

In the 9th , in a new crucible —
In the loth and nth , one grain each

g«

Total grains  149

This experiment was repeated several times with the fame
success.

Mr . Boyle, in several experiments , does not doubt but fire and

flame are possessed of. gravity , and that they incorporate with
other bodies, and increase their weight.

To obviate some scruples which might be entertained on this

subject, he exposed two ounces of steel filings in a glass retort
over the flame of sulphur for three hours and a half, and then

taking out the melted filings with the calx, and weighing them,

they acquired an addition of four grains and a half.
He repeated the same experiment , and, notwithstanding the

filings were exposed to so thin a body as the flame of sulphur, in
a little more than three hours they acquired eleven grains and a
half.

9 An

■t

i
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An Experiment in EleSlricity , with the Hydrostatic Balance,
stow that the eleSlricstnid appears to have weight.

Place the hydrostatic balance on a stool with glass legs, with
the glass 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 electric stuid from it to*the tin
foil in the bucket •, and , to prevent the resistance of the electric
effluvia causing the bucket to preponderate , let there be a flip
of tin foil hanging over the side of the bucket , so as to be in con¬
tact with the wire, that it may conduct the electric effluvia, without
either a spark or a star, 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 glass bubble . If the bucket does not
preponderate by the gravity of the electric fluid, it must by its
resistance; and in either cafe, it proves the electric fluid to be
a substance, and that it acts as other bodies do.

It is the opinion of some % that the phlogiston, or the elec¬
tric fluid, is not only exempt from the general law of matter,
but that they have a power of diminishing the specific weight of
those bodies into which they enter , as a constituent part or prin-

1 Leflic’s Philosophical Inquiry into the Cause of Animal Heat, p. 201.
In the general account given of phlogiston ( p. 119 . ) it was alledged , that it is not

only exempt from the common laws of gravity , but is even poflessed of a power , which
_we shall never be able to explain , of diminishing the specific weight of the com¬
pound into which it enters as a principle . That the electric fluid is possessed os a
similar power , appears from all those experiments in which the reduction of metallic
ealxes is effected by it ; for metals are well known to weigh more in their calcined
than in their malleable state.

ciple.
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ciple. The Abbe Nollet ’s experiments are considered as a strong

proof in favour of this doctrine 3.
All that can be gathered by the diminution of the weight of

fowls, animals, and even of men and women, after being elec¬

trified' for four or five hours, is, that the electric effluvia increased

the insensible perspiration, and they lost many grains of their

weight, by the juices pasting off through the pores of the

skin, more than they were wont to lose when they were not
electrified.

Notwithstanding most metals, in the act of calcination, emit, by

the violence of the heat, a visible quantity of fumes, yet instead

of their becoming lighter, as it might reasonably be expected,

they generally are increased in their weight from ten to twelve

pounds in each hundred weight . This excess or augmentation

of weight in metallic calcination, is not allowed by some to arise

from any addition of matter , but from a diminution , viz. by be¬

ing deprived of its phlogiston +.
They

3 Priestley ’s Hist. of Electricity , p. 136.

The Abbe chose several pairs of animals of different kinds, cats, pigeons, cbaf-i

finches, sparrows, &c. All these he put into separate wooden cages, and weighed

them . One of each pair he electrified for five or six hours together, and then weighed

them again. The result was, that the electrified cat was commonly sixty-sive or se¬

venty grains lighter than the other ; the pigeon from thirty -five to thirty -eight grains,

and the chaffinch or sparrow six or seven grains. In order to have nothing to charge

upon the difference that might arise from the temperament of the individuals he hap¬

pened to pitch upon, he repeated the fame experiments, by electrifying that animal

of each pair which had not been electrified before j and notwithstanding some small

varieties,' the electrified animal was constantly lighter than the other in proportion.

♦ See Town and Country Magazine , p. 78. a letter signed J . Cook.

See also Leslie’s Philosophical Inquiry , p. ivy.

To solve this strange change of gravity from the operation of fire, there is but one

way offered, that I know of, but which to me is very absurd, and fit only to be laughed
K k sr-
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They solve this phænomenon by supposing a subtle, elastic,
and impelling fluid, which constantly acts on the gross particles
of matter, by pressing them from the circumference to the cen¬
ter j and, as calcined bodies have fewer pores than they had be¬
fore their calcination , it is imagined that this impulsive æther
presses upon the solid parts of the body, and thereby increases its
weight.

This doctrine, however ingenious it may appear, is abso¬
lutely contrary to the opinion of Sir Isaac Newton ; who says in
express 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 less, according to the variety of forms in equal mat-
" ter i altogether against experience.

" Universally , all bodies about tbe earth gravitate towards the
" earth ; and the weights of all, at equal distances from the earth’s
“ center, are as the quantities of matter which they severally
" contain . This is the quality of all bodies within the reach

at ; that is, that fire, as a corporal substance, adds of  itself both bulk and weight to
bodies when calcined, and to solid ones more abundantly.

It appears that this increase of gravity is wholly owing to the alteration or change
of  the arrangement in the constituent particles of the body calcined ; for the heat of
fire exhaling the looser particles by smoke, causes a new change in the texture of thebody while calcining , whereby the solid and remaining particles approach nearer, or
close to one another ; What must naturally follow, but that the weight, which is
always as the solidity, must certainly increase accordingly ?

The more solidity gross bodies possess, the fewer are their pores, or interstices be¬
tween their component particles ; the fewer vacuities they have, the fewer open and
free passages they afford this universal subtile fluid ; the more solid particles it im¬
pinges, the more impressions or blows they receive therefrom, the more they are im¬
pelled towards the center of that solid body ; which very action of impulse is weight
of gravity, or the very thing inquired after.

<( Of
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“ of our experiments, and therefore to be affirmed of all bodies

" whatsoever. If the æther , or any other body, were either al-

" together void of gravity, or were to gravitate less in propor-

“  tion to its quantity of matter ; then , because (according to

" Aristotle, Des Cartes, and others) there is no difference be-

" twixt that and other bodies, but in mere form of matter , by

" a successive change from form to form, it might be changed

" at last into a body of the fame condition with those which

" gravitate most in proportion to their quantity of matter ; and

" on the other hand, the heaviest bodies acquiring the first form

" of that body, might by degrees quite lose their gravity . And

" therefore the weights would depend upon the forms of bodies,

" and with those forms might be changed ; contrary to what is
" before asserted.”

Those who argue against this great man’s reasoning, ought
to be satisfied whether light or fire be of a material substance ;

for if it be, it is possessed of gravity , and then it may add weight

to 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 possessed of gravity, and why

not the corpuscles of fire ?
The particles of light , like other particles of matter , may be

attracted , stopped, and turned in any direction, and they may

be reflected and refracted j which is as strong a proof as we can

wilh , that they have substance, and if substance, then weight 6.
If

6 Newton ’s Optics , p. 364.

The rays of light seem to be hard bodies , for otherwise they would not retain

different properties in their different sides. And therefore hardness may be reckoned

the property of all uncompounded matter. At least this seems to be as evident as the
K k 2 universal
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If the materiality of fire be granted , there will be but little

difficulty in explaining the phænomenon of calcined bodies be¬
ing augmented in their weight, notwithstanding they emit vi¬
sible vapour in the crucible, while they are calcining.

As the imperfect: metals are supposed to contain a considerable;
quantity of sulphur 7, may not this inflammable matter evapo¬
rate , or be carried off by the particles of the fire I Does not the;
calx which remains, still contain , I may fay, an infinite num¬
ber of the fiery corpuscles, after the phlogiston is evaporated ? It
is clear it does, by the heat of the calx. If a greater degree of
heat be added, the calx then vitrifies, or turns to glass, and the.
weight increases, probably in proportion to the quantity of me¬
tal, the strength of the fire, and the length of time it is kept inuthe act of vitrifying.

But the particles of fire are said to be the most solid, and
consequently the heaviest of all corpuscular bodies ; it is there¬
fore a rational doctrine to suppose, that the absorption of the
fire may more than counterpoise the diminution of the phlogistic
matter . Sir Isaac Newton says (fee his 3d Rule ) that the ar¬
gument from appearances concludes with more force for the
universal gravitation of all bodies, than for their impenetrabi-
universal impenetrability of matter . For all bodies , so far as experience reaches , are
either hard or may be hardened , and we have no other evidence of universal impe¬
netrability , besides a large experience , without an experimental exception.

7 Shaw ’s Boerhaave ’s Chemistry , p. 63.
The tenacity or force of cohesion in the parts of gold , which appears scarce less;

than infinite , depends altogether on its being freed from sulphur ; for mix but one
single grain of sulphur with a thousand grains of gold , and the mass ceases to be mal¬
leable , till all the sulphur hath been evaporated. Hence we have a strong presump¬
tion , that the less tenacious metals , tin, copper, and iron, contain a great deal of
sulphur.

3
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lily ,* therefore, if we admit fire to be a material substance, we

must admit it to have weight.
As the electric fluid and fire have these properties, to resist and

put in motion other bodies, and probably to increase their weight,

we cannot fairly draw any other conclusion from our experi¬

ments, than that fire, when within the sphere of the earth’s in¬

fluence, gravitates like other substances.
3. The electric fluid, and elementary fire, not only agree in

being bodies in motion , and in having weight, but they are the

smallest of all the known corpuscles in nature.
This may easily be proved by a variety of plain and simple ex¬

periments.
E x P E R I M E N T.

Take a thin plate of the densest metal , and place it perpendicu¬
larly upon a plane, where you can .collect and throw the sun’s

rays upon it , by the assistance of a large lens. Place your finger

on the other side of the plate, and opposite to the place where

the rays of light strike the metal, and you wist soon be sensible

that the particles of light, or, which is the same thing , elemen¬

tary fire, will penetrate it with the greatest ease.
It is the same with the electric fluid ; the most solid metals

prove not the least obstruction to it.
Air, water , oils, and the most volatile spirits, may be confined

in certain vessels; but fire will escape in Ipight of every precau¬

tion we can take. If any liquid be heated, .and confined in a

glass vessel, and another , filled with any cold mixture , be placed

in contact with it , the hegt from the warmer will flow to the'

colder liquid, till an equilibrium takes place,
4s fire, or the solar particles, pass, as well as the electric ef¬

fluvia, ,
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fluvia, (seep. 253. foregoing) through the densest bodies, we must
allow them the most minute of any corpuscles yet discovered.

Notwithstanding the particles of the solar rays, while existing
separately, and in their natural state, may be more pure than the
phlogiston , or the electric fluid, yet there are some properties in
which they appear to answer each other.

1. Both elementary fire, and the electric fluid, may be present
in the greatest abundance, without any senfible degree of heat.

While the rays of light pass in a parallel direction, they do
not yield a heat sufficient to thaw snow, in the middle of a clear
day, even under the equator . This , however strange, is most cer¬
tainly true . We are told that the high mountains in the torrid
zone, and even under the equator , are continually covered with
snow, notwithstanding the sun is sometimes vertical, and a
greater number of fiery particles must strike upon a given space
than in higher latitudes , and there cannot be any want of ele¬
mentary fire,

Electricity.

If you saturate highly-rectified spirits of wine with the electric
effluvia, it will not take fire, nor sliow any sensible alteration in
its heat, unless the electric fluid be collected by presenting a con¬
ducting body near it , and then it will burst into a flame.

I never could discover that the electric fluid would raise the
quicksilver in a thermometer , by hanging it upon the conductor
of the electrical machine, and condensing the electric fluid upon
it j which shows it may be present in the greatest abundance
without any sensible degree of  heat . It is plain that electricity,
in common with light, does not produce either heat or flame,

2 unless



[ 255 ]
unless its force be collected, and a proper direction given to it,
and upon a substance proper for the purpose.

2. But elementary fire, and the electric stuid, may be present
in all bodies without being discoveredj for they are not seen un¬
less in motion , and then they must strike the eye in right
lines.

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

We know the fun is fixed in the center of our planetary sys¬
tem, diffusing his rays around him as far as the sphere of Sa¬
turn . When the sun is beneath our horizon , he emits his rays
to all the planets, and we fee them shine with a borrowed light,
when they are reflected back to us in right lines 8 j yet we fee
nothing of the rays of the fun, as they are pasting through that
space of the heavens which is to us veiled in darkness.

If the electric fluid be condensed on an insulated body, and a

sharp needle or pin held within four or five inches of it, the
electric fluid will pass off without being seen between the point
and the insulated body, notwithstanding there are an almost in¬
finite number of rays converging to the point , and where they
all center ; if the room be made dark they may be seen.

It is needless to multiply experiments to prove such facts as
are known to every experimental philosopher ; but it is neces¬
sary to mention the similarity between the elementary fire and

8 Gravesend ’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 stopping or intercepting it , by a body directly
interposed between the luminary and the eye, &c.

the
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the electric fluid, under different heads, that the young electri¬
cian may be made acquainted with it without reading and com¬
paring all the authors who have wrote on this subject.

3. Notwithstanding the elementary and the electric fire, when
vague and indeterminate , pass on undiscovered, yet they may
be made visible not only by light but by colour . Sir Isaac
Newton has demonstrably proved 9, that a ray of light consists
of seven other distinct rays, viz.  red , orange, yellow, green,
blue, indigo, and violet ; and each of these, for aught we know,
may consist of as many rays more.

The colours may be easily exhibited, by fixing a prism against
a small hole in a window-shutter , in such a position that the
rays of the fun may fall upon it ; and tsie different colours will
be cast in their natural order on the opposite part of the room.

The fame appearance may easily be exhibited with the elec¬
tric fluid. Fix a prism parallel to the horizon in a stand, in

9 Newton ’s Optics , p. 108.
If the fun’s light consisted of but one fort of rays, there would be but one co¬

lour in the whole world, nor would it be possible to produce any new colour by
reflections and refractions ; and by consequence the variety of colours depends upon
the composition of light.

If , fays he, at any time I speak of light and rays as coloured, or endued with
colours, I would be understood to speak not philosophically and properly, but ac¬
cording to such conceptions as vulgar people, in seeing all these experiments , would
be apt to frame ; for the rays, to speak properly, are not coloured. In them there
is nothing else than a certain power and disposition to stir up a feniation of this
or that colour. For as found in a bell, or musical string, or other founding body,
is nothing but that motion propagated from the object, and in the lenforium it is
a fense of that motion under the form of found ; so colours in the object are no¬
thing but a disposition to reflect this or that sort of rays more copiously than the
rest ; in the rays they are nothing but the disposition to propagate this or that- mo¬
tion into the fenforium, and in the sensorium they are sensations of those motions
under the forms of colours.

such
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such a position that the electric effluvia may be seen through it

while issuing from the cylinder of the electrical machine . Let

a person, while the cylinder is turning round , rub the middle of

it with his hand ; and the fire, if strong , will stream down from

his fingers, and give a beautiful appearance of the prismatic co¬

lours to the person looking through the prism. I had this ex¬

periment performed in the presence of Mr . Pitt , and his son,

who were giving lectures in philosophy at this place ; and they,

with some other gentlemen present, confessed they never saw the

seven primary colours stronger nor clearer in their lives. Some

time after I had made this experiment , I found Dr . Priestley

had attempted a similiar experiment , by taking the spark at the

conductor ; but I apprehend this method of viewing the co¬

lours to be preferable, as it gives an opportunity of seeing them

passing in a continued stream.
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 experiments have been made. The

particles of light , according to some of our eminent philo¬

sophers, move about 980809933 feet in a second, and the elec¬

tric effluvia are so quick in their motions that they have hitherto

baffled every attempt to ascertain their velocity ,0.
It

10 Hist *de l’Acad. A. D. 1719. c. 5.

Since the sun is distant from the earth 24000 of the earth 's semi-diamefers , and

the semi-diameter of the earth is ig615782  feet , according to the measure of some

late geometricians ; the distance of the fun from the earth will fae 470788768000 feet.

These are described by light within eight minutes thirteen seconds , so that

980809933 feet are described in the space of one second . A cannon -ball shot ofl

with the greatest violence describes 600 feet in one second j so that the velocity of

light will be to that of a cannon - ball as 1634683 to 1, very nearly.

Suppose the cannon -ball to weigh loib . or 76,800 grains j this weight , multiplied

L 1 by

/
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It cannot be proved, that the electric effluvia move with si>

great a velocity as the particles of light ; yet by the experiments
which have been made, and the conclusions drawn from them,
it appears that the rapidity of their motion cannot be exceeded
by any known bodies, unless by the corpuscular parts of light.In order to ascertain the absolute velocity of the electric fluid
at a certain distance, if any, Dr . Watson invented an apparatus
for that purpose 11.

When bodies move at the rate of 980809933 feet in a se¬
cond, it is in vain for man to attempt to measure their velo¬
city by any conductor he can fix up , the distance will be too-
small to draw any certain conclusions from such trials.

5. The electric fluid and the elementary fire, when collected,
will each of them not only melt metals, but reduce them , and
likewise Other substances, to scoriae, calxes, and even glass.
by the square of its velocity gives 2672188510489 its force. If a particle of light
weighed only , part of a grain , it would have nearly the fame force as the
cannon -ball of xolb. Since the light of the fun shining upon the very tender leaves
of flowers does not injure them in the least, it follows, that the fubtilty is almost
infinitely less than any assigned part of a grain.

** Priestley’s Hist. of Electricity , p.
Dr . Watson , with several gentlemen , met on August 5th , 1748, at Shooter’s

Hill , when it was agreed to make an electric circuit of two miles, by several turn¬ings of the wire in the fame field. The middle of this circuit they contrived to bein the fame room with the machine , where an observer took in each hand one of
the extremities of the wires , each of which was a mile in length . In this excellent
disposition of the apparatus , in which the time between the explosion and the shock
might have been observed to the greatest exactness, the phial was discharged seve¬
ral times, but,the observer always felt himself shocked at the very instant of mak¬
ing the explosion. Upon this the gentlemen were fully satisfied, that , through the
whole length of the wire, which was 12276 feet in length , the velocity of the elec¬tric matter was instantaneous.

The
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The effects of the fun ’s rays on certain bodies placed in the

focus of a large reflecting mirror , are so well attested by gentle¬

men of veracity, that we cannot doubt the truth of them . Dr.

Harris and Dr . Defaguliers relate the following things of Vil,

lette’s mirror , viz.

A silver sixpence is melted in - - -

A King George’s halfpenny in - ■—>— i

It runs with a hole in - - — - ;
Tin melts in - —— --

Cast iron in ——. —— -

A fossil shell calcines in - -

3°

A piece of Pompey’s pillar , in the black part , vitrifies
m

In the white part in
Bones calcine in
Vitrify in -

The asbestos vitrifies, as all other bodies will do, if kept a

sufficient time in the focus.

From several experiments which have been made at sundry

times, and by different persons, the discharge of an electric bat¬

tery seems 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, silver,

“  and copper, in small quantities , by the electrical flasli.

“ A slip of leaf-gold, or Dutch metal, cut in narrow strips,

" and placed between two smooth pieces of glass, and placed

" in the circuit , the metal appeared not only to have been

“ melted, but vitrified, or otherwise so driven into the pores

of the glass as to be protected by it from the action of the
LI 2 " strongest

l
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" strongest aqua -fortis , or aqua -regia.” The Abbe Nollet,
with three large jars , melted iron wire 16 parts of a line thick ;
and the small globules, he fays, were like the pieces which fall
upon white paper, when you strike with a flint against a steel ;
they consist of iron nearly reduced to a state of fcoriæ.

He farther adds, that copper, tin , lead, and iron , are by the
electric spark reduced to fcoriæ, to calxes, and even to glass.

Mr . Canton , fays Dr . Priestley, in his History of Electricity,
p . 647 . has since dearly proved the calcination of pure gold
and silver, by the heat of electric explosions, producing num¬
berless most beautiful globules of transparent glass, and also
others' tinged with all the variety of colours from those me¬
tals . He has also made it probable , that the black dust, men¬
tioned in this section, is the calx or glass of the metal, reduced
to smaller particles than the laws of optics to produce colours.

I know that some philosophers contest the reality of the vi¬
trification of gold, and as I have never accomplished it myself,
I rest the matter upon the experiments performed with VAlette's
and Ifchirnhaufen ’s mirrors , and Mr . Canton ’s and some other
electricians machines.

6. But the electric fluid, and the elementary fire, not only pro¬
duce similar effects in melting and calcining metals ; they also
act nearly the fame on the animal system , and the vegetable
creation, by accelerating the motion of the blood, and of the
sap 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
fire is the primary cause of the motion of the blood. Every
animal exposed to a very cold air, will lose some of his natural

heat,
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heat, and if the cold be intense the circulation will grow lan¬

guid, and in a little time the body will become stiff and mo¬

tionless. Fire can render the most solid bodies fluid ; and by

the want of it the most fluid bodies become solid. Hence it is

obvious all motion depends upon a certain degree of heat.

Electricity communicated to insulated persons for a consider¬

able time, viz.  good part of an hour , promotes perspiration, and

quickens the motion of the blood : I have seen this in more in¬

stances than one.

A poor girl about 15 years of age, of an hereditary scrophu-

lous habit , lost the use of her right side by a stroke of the palsy.

She was also deprived of her taste, her smell, her speech, and

her senses were very much impaired by the stroke. After the

common methods of treating such disorders had been tried with¬

out any success,, the gentleman who attended her was desirous

of feeing what electricity would do ; as there were no hopes of

relief from medicines. We began to electrify her on the 28th of

June 1778, and though we were not successful in our attenjpt,

it may be of some service to communicate each day’s operation,

and the symptoms which appeared, as it may encourage others

to try , who, with better subjects, may have more success.

June 28th . The patient being placed upon a small table with

glass legs, and connected,by a chain to the conductor , we drew

sparks for an hour , and gave her 20 shocks from a large jar about

half charged.
Effects. ✓

She had a very weak, languid pulse, the lame side cold, her

eyes very thick , and she took but little notice of any thing.
June
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June 29th . The patient being insulated, we drew sparks from
different parts of the lame fide three quarters of an hour , and
gave her 30 fliocks.

Effects  the same.

June 30th . We drew sparks for an hour and a quarter , and
gave her 40 fliocks, with the strength of the fliocks increased
one fifth.

Effects.

After drawing sparks from the lame side some time, and giv¬
ing the patient several fliocks, the arm and leg began to grow
warm j her pulse was rather quicker than it had been ; she
raised her hand about half -way up to her mouth , and straightened
two of her fingers, which she had not been able to move since
she first received the stroke.

July 1st. The same operations as on the preceding day, only,
as the weather was very rainy, and the electricity rather weak,

■we gave her forty fliocks.
Effects.

After receiving several shocks, a natural warmth diffused itself
quite over the affected limbs ; she raised her hand to her breast,
lifted up her foot , her senses were quicker than they had hitherto
been, and she endeavoured more to speak, but did not articulate
many words.

"i

July ad . This day we drew sparks as usual, for an hour and
a half, and gave her 50 shocks.

Effects '.
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Effects.

When the patient was first placed upon the board, the arm,

leg, and foot of the lame side were cold ; she appeared quite

stupid, and much worse than on the preceding day. After re¬

ceiving 17 or 18 shocks, the natural warmth returned , file spake

several words, and appeared quite revived.

July 3d. Repeated the fame number of shocks as on the pre¬

ceding day, and drew sparks from the lame side, in different

parts , for an hour.
Effects.

The patient , notwithstanding it was only the sixth day, so

far recovered the use of the muscular part of her neck, as to

support her head, and turn it with ease, after it had laid upon

her right and lame shoulder near seven weeks, unless it was sup¬

ported by a stay.
She ihook her head, to express her disapprobation to the

shocks, and with some difficulty spake several words . Before

we finished giving her the shocks, a kindly warmth succeeded,

attended with a gentle perlpiration and a chearful countenance.

July 4th . Gave the patient 60 shocks, but not above one

third so strong as usual, and continued , with drawing of sparks,
near two hours.

Effects.

When the patient was brought into the room the appeared

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

was very drowsy 5 after about 20 sliocks the drowsiness went
r off.
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off, and she began to speak, and was very chatty , but not very
intelligible ; her cafe became an intermitting one, one day bet¬
ter than another.

July 5th . The operations the same as usual.
Effects.

The patient much better , the contractions considerably abated,
she almost extended her arm, spake several words, and knew
every one in the room.

July 6th . Continued the operations for an hour , but gave
her only 30 shocks, and they much weaker than usual.

Effects.

To -day the patient was very ill, pulse stow and weak, very
drowsy, and could neither move hand nor foot when brought
into the room. After a few shocks, the warmth returned into

her lame side, the veins filled, and she had 100 pulsations in a
minute . In other respects she was much the same.

July 7th . This day we gave her only 12 weak shocks, and
drew sparks about half an hour.

Effects.

When we drew sparks from the arm, the patient , for the
first time, rubbed it up and down with her well hand , as if she

felt a pricking in it . After receiving a few shocks from the
shoulder to the fingers, file had several spasms in her arm ; but
she could not speak plain enough to inform us what pain she
felt, therefore we desisted for this time.

3
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July 8th . Only drew sparks for half an hour . *

Effects.

The patient was quite sensible when brought into the room,

and seemed to be under terrible apprehensions at the sight of

the electrical machine. She trembled very much . Every spark

drawn from a tendon put her fingers in motion , which were

generally bent inward ; and she had the use of her arm from the
shoulder to the elbow.

As the patient was so much terrified at the sight of the elec¬

trical machine, we, out of tenderness to her, continued two or

three days only drawing sparks for an hour ; but from the time

we left off giving shocks, we lost ground considerably ; the con¬

tractions and the stupor increased ; and, as there was but little

or rather no hope of success, we gave over all farther trial . In

a few days the was quite an idiot, lost all use of her lame side,

and in about a month site died.

If the patient had been of a good habit of body, there is

some reason to conclude, by the effects which the shocks and

the drawing of sparks produced, that by perseverance site might

have been restored ; but in all such cases it requires patience

and time.

I have, in several instances, succeeded in rheumatisms in a

few days ; and sometimes the first half-dozen shocks have been

found sufficient in recent complaints.

As every thing which tends to relieve the sufferings of man¬

kind is interesting to the public , I shall mention in this place
M m a very
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a very singular case of a child, which was supposed to have
loll the use of his legs and thighs by a fever.

A fine healthy boy was taken with a fever about the time he
was expected to begin to prove the use of his legs, and after
his recovery from it, upon trying him to walk, they found him
incapable of standing , and they supposed the fever fallen in his
legs. His friends had all the advice they could procure of the
faculty ; they tried every nostrum , hot and cold bathing ; but
instead of growing better , his legs were worse. At the age of
four years and a half his legs were wasted and cold, they sel¬
dom had any natural warmth ; the circulation was very lan¬
guid, and they both felt and looked like a perishing limb . The,
right leg was very much contracted , the muscles and tendons
rigid and hard ; while the left leg was relaxed, neither could he
even move his toes. In this situation he was brought to me to
be electrified, by the advice of a surgeon ; as they had already
tried every thing they could think of without the least effect,
electricity was prescribed among the rest. I was apprehensive,
upon first seeing of him, there might be some defect in the spine,
which caused a palsy in the lower extremities ; and, notwith¬
standing it appeared to be a lost cafe, at the entreaties of his
friends , I began with him , without the least hopes of success.
As his legs were wasted and cold, I first drew sparks 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 six weak shocks 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 persevering, in about a month the
circulation increased, his legs acquired a natural warmth , and
we had some hopes . As the tendons of his right leg were con-

' fiderably
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siderably contracted , I drew sparks from the places where they

were the most rigid and hard j and in a little time they began to

relax, his legs grew, and gained strength . In about two months

I brought his right leg straight , and he could support him¬

self, with a little assistance, upon it ; and there was every favour¬

able symptom I could wisti. Notwithstanding his left leg grew,

it did not gain strength like the other , nor could I, by drawing

of sparks, ever gain the point to make him move the toes of his

left foot, while he was brought to me. I cannot offer any reason

why the parents of the child thought proper to discontinue the

operations ; but I shall always think , if they had been pursued,

the child would have had one leg restored, at least, but probably

both , as his legs began to fill up and feel firm.

I make not the least doubt , by the little experience I have had

in applying electricity to remove obstructions and contractions,

but that it will in general be found salutary, especially if the pa¬

tient be young , and has resolution to continue the operation , in

obstinate disorders, once a day for several weeks.

The elementary, and the electric fire, not only quicken the

circulation in the human fabric, they also promote it in vege¬

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

creation , is obvious both from the forest and the field, the or¬

chard and the garden. In the autumn , when the heat of the

fun is gradually upon the decline, we fee its effects upon the

plants remitted , and vegetation slackens by degrees. Its failure

is first discernible in lofty trees, which require a more intense

heat to raise the water charged with nourishment to their tops,

than the humble shrub . For want of heat , they lose their nou¬

rishment and sired their leaves. As tire heat returns the fucceed-

M m 2 ing
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ing spring, they all recruit again , and are furnished with new
verdure,. Those which require the least degree of heat to raise
the water, with the phlogistic matter , vegetate, blossom, and bear
fruit very early in the spring. A constant succession follows*,
and the teeming earth clothes in their best attire every plant*
shrub, and flower, from the creeping bramble to the toweringoak.

Invariable experience has taught us that vegetation is impeded,,
or hastened, in proportion to the heat of the sun ; and different
climates show us how necessary heat is to promote the circula¬
tion of the juices in plants, . In high northern latitudes , at
Greenland , and Iceland* there is but little herbage, a few low
stunted shrubs, but no trees ; while in wanner climates large and
thick woods are produced.

If we can depend upon- the experiments of Mr . Maim bray,the Abbe Nollet , and several others, the electric fluid, as well as.
the elementary fire* promotes vegetation , by communicating mo¬
tion to the sap of shrubs and flowers A.

11 Priestley ’s History of Electricity , p. 135.
Mr . Maimbray electrified two myrtle-trees during the whole month of October*1746, when they put forth small branches and blossoms sooner, than other shrubs onthe same kind which had not been electrified.,.
The Abbe Nollet , considering all organized bodies as assemblages of capillary tubes,filled with a fiuid, concluded that the electric matter might communicate motion tothe sap of vegetables ; he therefore took two garden-pots, filled them with the fame-

kind of earth , and sowed them with the same kind of seed s.  He kept them con¬
stantly in the same place* and took the same care of them, except that one of thetwo was electrified, fifteen days together , for two or three, and- sometimes four hours
a day. The consequence was , that the electrified pot always shewed the sprouts of
its.feeds two or three days sooner than the other . It also threw out a greater num¬ber of (hoots , and those longer in a given time ; which made him believe that the elec¬
tric virtue helped to open and display the germs, and thereby to facilitate the growth©f plants,.

But
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But the elementary sire, and the electric fluid, not only pro¬

duce similar effects on animals and vegetables, by accelerating the

motion of the blood and sap, by the stimulus they accumulate

in those fluids, but they likewise augment the evaporation of

liquids, where they are open to the atmosphere.

That the ascent of vapour is promoted by heat , and the rays

of the fun have a powerful influence over the watery particles, ta

raise them in the atmosphere, is evident by liquids evaporating

faster in a hot than in a cold season, more in the day than in

the night , All heat rarities bodies, and. cold condenses them.

Hence it follows, that the liquid particles which are passing into

a state of solution in a hot summer’s day, are frequently con¬

densed by the cold of the evening, and return in drops upon the

plants and flowers, in what we call dew I3.

Electricity has been found , by many accurate experiments, to

augment the natural evaporation or solution of all fluids, except

mercury , which is too, heavy, and the oil of olives, which is too

viscous, to suffer any diminution os their particles, like volatile

spirits or liquids, which fly off from the main bulk with a small

degree of rarefaction . Electrical evaporation will be greater in

a square vessel, than in a round one, because the electric effluvia

collect in the angles of such vessels, and pass off in streams, car-

1J Hugh Hamilton ’s Essay on the .Ascent of Vapours, ., p. 46.

Heat promotes, and cold in some measure stops or checks, both solution and eva¬

poration . Very hot water will dissolve fait sooner, and in a greater quantity , than

cold water ; and if a strong solution of salt be made in hot water, the water when

cold will let go some of the salt before dissolved, which will fall to the bottom in small

particles , or shoot into crystals. Just so will water evaporate faster in warm than in

cold air ; and the aqueous vapours suspended in the air during the heat of the day,

fall down at night , and form themselves into drops of dew ; or, if the night be very

cold, appear next morning crystalized in a hoar-frost.
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rying a larger proportion of the fluid with them , than when they*
are equally dispersed over the surface of circular vessels.

The following observations are the result of a set of experi¬
ments made by the Abbe Nollet on electric evaporation I4.

1. Electricity tends to promote the evaporation and solution
of all liquids j for all fluids which were tried, suffered a dimi¬
nution both of bulk and weight , which could not be ascribed to
any other cause than the dissipating of the watery particles by the
electric fire.

2. The electric fluid augments the evaporation of volatile spi¬
rits, such as spirits of sal ammoniac, more than spirits of wine $
and this suffersa greater loss than common water, and water more
than vinegar, or the solution of nitre.

3. The electric fluid acts with more power on liquids con¬
tained in metal vessels, than in glass.

4 . Electricity does not force the particles of fluids through the
pores, either of metal or glass; notwithstanding , it has been as¬
serted by some, that it so divides odorous substances, that their
exhalations penetrate glass as easily as the magnetic particles.

1 hose who do not chuse to take any thing upon the word of
another , may easily satisfy themselves with regard to the evapo¬
ration of fluids, by procuring a few electricity cylindrical tin ves¬
sels, about two inches deep, and filled with water up to their
brims, and accurately weighed ; if, after being electrified several
hours , they are weighed.again, and found to be diminished in their
weight , it is reasonable to conclude they have suffered a diminu¬
tion os their particles by evaporation.

8. Besides the foregoing affinities, the particles of light , or ele¬
mentary fire, .and the electric effluvia, are attracted by other
bodies.

9
14  The Abbe Nollet ’s Rech'ercbes, p. 327.

It
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It has been proved by repeated trials , that the rays of light,

in their passage near the edge of bodies, whether opake or trans¬

parent , as pieces of metals , the edges of knives, broken glasses,

and many other substances, are diverted out of the right lines,

and always inflected or bent towards other bodies.

This action of bodies on light is found to exert itself at a sen¬

sible distance, though it always increases as the distance is dimi¬

nished, as appears very sensibly in the passage of a ray between

the edges of two thin planes at different apertures ; in which there

is something very peculiar , the attraction of one edge being in¬

creased as the other is brought nearer it **.

An electric pencil of rays passing from a point , or the edge

or angle of a vessel, may be made to inflect either upwards , down¬

wards, or sideways, accordingly as you place the edge of the knife

to receive it , as it is passing from the point , and the action of

the knife will be strongest at the least distance. If the edge of

the knife be placed too near, the pencil of rays will collect, and

pass off in a spark.

Experiment.

Screw a small metal rod, six or seven inches long, more or

less, into the end of the conductor , with a sharp point to the

projecting end of it . At a convenient distance, to be fixed on

15 See Newton ’s Optics , p. 300, &c.

From . the experiments and observations mentioned in the preceding pages, he asks,

p, ^13, Do not bodies act upon light at a distance, and by their action bend its rays;

and is not this action (cæteris paribus ) strongest at the least distance?

Are not the rays of light , in pasting"by the edges and fides of bodies, bent several

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

three fringes of coloured light arise from three such bendings ? %
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by trial , place the edge of a knife upon a conducting stand, ra¬
ther below the level of the point of the wire. When your ap¬
paratus is properly adjusted, if you turn the cylinder, and cause
a pencil of rays to pass off from the point of the metal rod, the
pencil of rays will be inflected, or bent downward . If it be fixed
above the point , the pencil will be bent upward , and show that
the action of bodies,on an electric pencil of rays, is similar to
the action of bodies on a ray of light . An electric pencil of
rays may.be made to converge, diverge, or to pass 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 size be fixed near it, to
receive the pencil of rays, the electric fluid will pass from point
to point in straight lines •, as may be seen in a dark room, if the
electricity be strong.

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 spread upon the surface 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 conductor , and let the ball be fixed at a
proper distance, but pointing to the center of the cup ; if you
turn the cylinder, the rays issuing from the rim of the cup will
then converge and enter the ball, and pass away by the stand
which supports it.

If there be neither knob, nor point , nor any thing else placed
near the pencil of rays to attract them , the rays will then di¬
verge, and be dissipated in the air ; which is a clear proof that
bodies act upon the electric fluid similarly to their acting on the
rays of light.

9 . But
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.9. But bodies not only act upon the rays of light and elec¬

tricity ; for the electric and the solar rays may be made to act for¬

cibly upon bodies, as may be seen by their setting fire to gun¬

powder , and some volatile and inflammable matter.

It is well known that the rays of the fun, collected by a good

lens, will not only produce a fusion of metals, as has been al¬

ready shown, but they will set fire to gunpowder , and any com¬

bustible matter placed in the focus of the glass.

Electricity will produce the fame effect. There are a variety

of methods of firing gunpowder by electricity ; but as the fol¬

lowing is attended with but little trouble , I have chose it in

preference to the rest.
Fill the tube of a quill with gunpowder , and stop up each

end of the tube with a bit of cork. Insert two wires, one at each

extremity , so that their ends within the quill may be about one

fifth of an inch from each other . This done, send the charge

of a jar through the wires, by forming a communication between

the outside and inside of the jar ; and the spark palling between

the ends of the wires in the quill , will set fire to the gun¬

powder.
If the gunpowder be mixed with steel filings, it may be fired

with a small jar.
The great similarity there is between light , phlogiston, and

thtf electric fluid, has led electricians to suppose they are only

different modifications of the fame principle.

I cannot help remarking here, that if the electric fluid be so¬

lar fire (and that it is so is highly probable) what. must become

of the favourite hypothesis, viz. that glass will not admit the

electric effluvia through its pores ? when glass is one of the best

N n < transparent
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transparent compositions yet discovered, to let the rays of light
pass through it " .

It may be worth while, for those who have time and opportu¬
nity to pursue this kind of amusement, to compare the action
of bodies on the electric fluid and elementary fire, and vice versa,
through every possible cafe where,they can be compared ; I flatter
myself they would find that their actions could only be ac¬
counted for from the affinity of their principles.

As I am in pursuit of truth , and am neither prejudiced to my
own, or any philosopher’s hypothesis, any farther than as it ap¬
pears to me to be consistent with the laws of nature , and the
reason of things , I cannot conclude this chapter without start-

f ; • 1 . 1 . Alxng an objection, which may appear on the first view to .over-
throw the whole of what I have advanced, to show that the fun
is the source of elementary fire, as well as of the phlogiston and
the electric fluid.

We are informed in the Mosaic account of the creation, that
the earth was without forn} and void, and darkness was upon
the face of the deep, and the spirit of God moved upon the face
of the waters . And God said, Let there be light , and there
was sight. And. God saw the light , that it was good ; and God
divided the light from the darkness. And God called the light
day, and the d̂arkness. he called nightand  the evening and the
morning were the first day. 1A <■

‘®Philof. Trans. 1778. part ii. p. 134.
Mr. Henly says, “ As the rays of the fun, concentered by a powerful burning-

“ glass, will producea fusion of metals, and instantly reduce a number of substances
“ presented to the focus to a calx ; as the fame effect i's in many"cafes produced by a
" stroke of lightning ; and as the colours of the electric fluid and solar light are equally
“ divisible by the prism; is there not a high degree of probability in the supposition,
“ that light, fire, phlogiston, and electricity, are only different modifications of one
" and the fame principle-?”

Here
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Here light is created before the fun. This has led some to sup¬

pose ” , that as light was antecedent to the fun, it must not only
be

17 Nature Displayed, vol. iii. p. 409 . 3d edit.

Light is visibly pre-existent to luminous bodies. This may seem a paradox at first

sight, but it is not therefore a less evident truth .— By light we do not mean that sensa¬

tion which we experience in ourselves, on the presence of any illumined body, but that

inconceivably subtle matter , which makes an impression on the organs of sight, and

paints on the optic nerve those objects, from the surface of which it was reflected to

us. Light then, taken in this sense, is a body quite different from the fun, and inde¬

pendent on it, and might have existed before it , seeing now it does exist in its ab¬

sence, as well as when present. It is diffused from one end of the creation to the

other , traverses the whole universe, forms a communication between the most remote’

spheres, penetrates into the inmost recefles of the earth , and oniy waits to be put inter

proper motion, to make itself visible. 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 exist all round

us, though there be no sonorous body to put it in motion ; so likewise the light does

equally extend at all times from the most distant fixed stars to us, though it then only

strikes our eyes, when impelled bv the fun, or some other mass of fire.

The difference betwixt the propagation of found and light , consists in this , that

the air, which is the vehicle of found, being beyond all comparison more dense than

the vehicle of light , its motion is much flower. Hence we may account for that

common phænomenon , why we do not hear the found of the first stroke of a ham¬

mer, when at a distance from it , till it is at the point of giving the following blow;

whereas light is propagated with incredible swiftness, though at some small distance

of time between its receiving the impulse, and its communicating it to us ; seven mi¬

nutes , according to Sir Isaac Newton ’s calculation , being sufficient from the fixed

stars down to îs. This difference of velocity between the progressive motion of light,

and that of found, is sensibly demonstrated by firing a gun in a large open plain, where

the spectator, at a great distance from it , will perceive the flash a considerable time

before he hears the noise. The body of light , therefore , does either exist indepen¬

dently of the luminous body, and only waits to receive a direct impulse from it , in

order to act upon the organs of vision; or we must suppose that every luminous body/

whether it be the fun, a candle, or a spark, does produce this light from itself, and

project it to a great distance from its own body. There is no medium between these

Nn 2 two
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he a distinct substance from all other , as much as air is from
water ; but they consider it as an intermediate fluid, which fills
the whole universe, and, without changing its place, by a succes-
two suppositions, and either the one or the other must be truer But , to assert the
latter , is to assert a very great improbability ; for if a spark, which is seen in every
part of a large room, fifty cubic feet in dimensions,, emits from its own substance a
quantity of light sufficient to fill the whole room, then there must issue from that
spark, which is but a point , a body,, the contents of which are fifty cubic feet. Howincredible the supposition !

Suppose the lanthorn on the light -house of Messina to be seen only eight cu¬bic leagues, of which itself is the centre ; it will follow, that an eye placed in
any point of those eight cubic leagues will discern it , and, consequently , so muchspace will be filled with the light of it. Now , how incredible , that a little fire,.some
few inches in diameter, should diffuse round it a substance capable of filling eight
cubic leagues !—Suppose the lanthorn concealed,, and the light immediately disap¬pears ; let it be uncovered the moment after, and it will instantly be seen as far asbefore, and consequently fill eight cubic leagues of space with fresh light ; then
how many times eight cubic leagues of luminous matter will all the successive
instants of illumination produce in one night ’s time ? Sure nothing was ever more-ioconceivatle!

On the contrary , how simple and natural is it to suppose, that , as the air existed
before the bell that put it in motion , and caused it to vibrate into sound, so, in like
manner , the light existed round the fire of Messina, before the lanthorn was illu¬
minated , and only wailed to be put in motion by the fire, in order to make an
impression on the eyes of the mariners ? The fun and stars do, by the fame means,
make themselves visible, without suffering any diminution of their substance, bycontinual emanations of luminous matter into those vast regions of space through
Which they behold them ; God having placed between those luminous globes and
us, the body of that light which we fee, and which is impressed on the organs of
vision by their action and influence ; but does not proceed from them,,nor owe its
existence to them .— The account of Moses, therefore, as to this particular, , is
agreeable to truth , as well as a useful lesson 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 .a moon to reflect it on the other.

five,.

- \
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five, though extremely swift impulse, conveys the action, of the

sun to the most remote part of our planetary system.

By this theory , the fun is considered no more than the exciter

of light , as it whirls on its axis ; and the Newtonian system,

which supposes it the sole source of light and heat, by emitting

particles from its body, is intirely exploded.

I cannot conceive, for my own part , that the Mosaic account

of the creation (to-which I pay the highest veneration ) leads us

to draw any such conclusion ; nor does it in my opinion contra¬

dict the Newtonian system of light and colours.

' On the first day of the creation , Moses fays, the Almighty

created the light ; that is, as I understand it , he formed the

particles of light , solid bodies, and divided them from the dark¬

ness. They were separated from the rude indigested heap of

matter , and had a place allotted them in infinite space, and

probably round their Creator, , as he is . light , and in him is no

darkness.
The *light thus created, and placed by itself, might remain

during the three first days of the creation like an atmosphere in

the upper regions of space, while the Almighty was preparing

the firmament, by separating the waters from the waters, col¬

lecting them together for the. seas, and forming the globe of

earth , with every tree, plant , shrub , and flower, which grows

thereon . As soon as the firmament was prepared, and the ve¬

getable creation spake into being, Infinite Wisdom prepared the

sun to cherish and preserve, with: his prolific rays, , the ve¬

getable world. God said, " Let there be lights in the firma-

" ment in the heaven, to divide the day from the night ; , and

" let them be for signs, and for seasons, and for days, and for
years*ii
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years. And God made two great lights , the greater light to
" rule the day, and the lester light to rule the night ; he made
" the stars also.” Does this account of the creation by Moses
imply, that when the Almighty made not only the fun, which
is placed in the center of our planetary system, but also othef
suns to other systems, that he made them of a different sub¬
stance, or nature , or with different properties from the light
which he created on the first day ? He might collect;that light into
large, dense, and compact bodies, and place them in the center
of different systems, to diffuse their kindly influence to every
thing which has life, breath , and being. It is certain , that In¬
finite Wisdom does nothing in vain, and more is vain when less
will serve.

If the light which was created the first day would, when
collected into a close, dense, and compact body, enlighten the
different planets in our solar system, and warm and cherish the
various and almost infinite objects in the animal and vegetable
world , there could be no occasion to create such an immense
body as the fun, different in its nature and properties from the
light already formed. We cannot collect from the Mosaic 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 universe ; for it appears to have
been separate and distinct from all other matter , ’till the sun
was made : as soon as this immense body of light and heat was
placed in the center of the solar system, it began to diffuse its
salutary rays as far as the orb of Saturn , and to enlighten and
cherish every thing placed in the intermediate space. As no

particle of matter formed by the hand of the Creator can ever
be
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be annihilated , it is reasonable to conclude, that the phlogiston,

or the electric fluid now found imprisoned in all bodies, is de¬

rived immediately from the sun. The similarity there is between

the electric fluid and light , seems to cofifirm this suppoiition,

and appears to me more reasonable, than to suppose light an

intermediate fluid, which fills the universe, and that by an 'ex¬

cessive, though extremely swift pressure, conveys the action of

the fun to the eye, as the air does that of found to the ear.

But the doctrine of an intermediate fluid being acted on by

impulses from the fun, appears to contradict the known and

established laws of light y which has been proved by Newton 18 to

move in direct lines ; and a pressure is not propagated through

a fluid in rectilinear directions , unless where the particles of the

fluid lie in right lines.
To enter any farther into this subject would' carry me far

*’ Newton ’s Principia , vol. ii. Proposition 41. p. 163.

If the particles a, b, c, d, e> lie in a right line, the

pressure may be indeed directly propagated from a to e ;

but then the particle e will urge the obliquely-posited

particles f,  and g, obliquely , and those particles f,  and F,

will not sustain this pressure, unless they be supported by

the particles hr and k, lying beyond them ; but the par¬

ticles that support them, are also pressed by them ; and

those particles cannot sustain that pressure, without being supported by, and pressing

upon, those particles that lie still farther , as /, and m, and so on in finitum . There¬

fore the pressure, as soon as it is propagated to particles that lie out of right

lines , begins to deflect towards one hand and the other , and will be propagated

obliquely in finitum ; and after it has begun to be propagated obliquely , if it reaches

more distant particles lying out of the right line, it will deflect again on each

hand j and this it will do as often as it lights on particles that do not lie exactly in

a right line. Q; E . B.
Cor . If any part of a pressure, propagated through a fluid from a given point, be

intercepted by any obstacle, the remaining part , which is not intercepted, will de¬

flect into the space behind the obstacle.

9 v beyond

^jLbJsJafe
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beyond my first design ; I shall therefore dose this treatise with
assuring the candid and inquisitive reader, that I am so far
from requiring implicit belief to what I have offered, that I
desire every part may be fairly examined ; and if I have been de¬
ceived myself, either in making my experiments , or in the con¬
clusions drawn from them , I shall readily acknowledge any er¬
rors pointed out to me.

THE END.
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