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The Story of Kepler's Experiment,
related in Page Twenty-three, is to be
found in his Piece De Stelii Nevd in
Pede  Serpentaru.

ERRAT A

Page 2, L. 1, for fo read fuch.---Page 8, L. 10,
for femidiameter read femidiameters.~--Page 19, L.
12, dele it it---Page 23, L. 6, for fun’s read funs--=
Page 25, L. 16, for have thrown read throw---Page
28, L. 23, for millionths read millionth---Page 30,
L. 7, for millionths read a millionth----Page 40, L.
15, for that is lefs, read that is, it 15 lefs.

ERRATA in the NoTEs,

Page 31, L. 1, for equalateral read egmlateml—-m
Page 32, L. 2, for third equaly to each, read third,
~ equal to each, |
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T i E
POWER OF GOD
DEDUCED FROM THE
Gomputable Inflantanectis Productions of ‘ 73
IN THE

S OL AR 5 YS8TE M

rHILE iWas éngagéd in cdnﬁdef'i'ng the

foregoing interefting problem, I fell into a
very fingular, and perhaps a whimfical, fpeculation,
It occur’d to me that the determination of the
©’s diftance wou’d not only fettle the whole
extent and dimenfions of the folar fyftem, but
wou'd likewife enable us to compute the quan-
tity of new moving force that is every inftant
produced therein by the mutual gravitations of
the bodies that comPofe 1t pyhich. may fairly
be confidered as the inftantaneous efficiency
B2 ~(in
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(in one article) of that mighty Caufe, whofc
power produced, and whofe inceffant activity
maintains, this great and beauteous fabric: the
inveftigation of this feemed a curious enquiry, and
1 thought it might be ufeful, as it might afford a
new evidence, of the power of the Firft Caufe, of
“a very friking kind, I therefore determined te
fet about the computation, fuppofing the O’
diftance to be no greater than we may fafely con-
clude it to be from obfervation. Indeed it i1s not
right to adopt the conclufions of theory till verified
~ by obfervation, when fuch verification can be at-
tained. The @’s parallax therefore I reckon 8”, and
the computation is as follows. '



II.

f Apparent fe-

midiameters of{the Planets,
thePlanets {een
lfrom the Sun at
the mean dif-
jtance of
i Earth.,

ITY,

Diametersof

IV.
Solidity: o
the Planets.

Apparent fe-|
midiameters of]
the Planets feen}
from the Sun at
their refpeétive}
mean diftances.

867,69 |
- 177554
1,492

17..16",303] 9,5376

V. V1. VI1I. VIIT.

Denfities of] Matter ofithe Accelarating]  Gravitating.

the Planets., [Planets. - gravities of thefforces of the

diftances, diftances.

0, 16464 | 142,84 | o0,01 0992 | I1,5%702
0523806 | 422,67 |0,036965 | 1 5,624.
0,73 1,089 | 0,43072 | 0,469
| X h '3
1,247 33,1681 I1,911I3 6,055
2.,04. 0,267 | 6,6735 | 1,786

Sum of gravitating force 20,504,

Planets to the|Planets to th_e
Sun at their re-{Sun at their

{pective mean|refpe@ivemean
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T the above table, on a line with the name of
each planet, is placed, in column 1, the quantity of
its apparent femidiameter to an obferver in the @ 3
in column 2, the angle under which the femidia-

- meter of each would appear, at the mean diftance
of the earth from the dun ; in column 3, the num-
bers exprefling the diameters of each, in fuch parts

as the diameter of the earth is 1; in column 44 the

number exprefling the folid contents of each, in

fuch parts as the folidity of the earth is 1; in
coiumn 5, the denfity of cach, in fuch parts as the

earth’s denfity is 15 in column 6, the quantity of
matter in each, in fuch parts as the quantity of
matter in the earth 15 1; in column 4, the ac-
celerating gravity of éach, in fuch parts as that of
the earth 1s 1; and, in column 8, the gravitating
force of each, in fuch parts as that of the earth
is 1.

The numbers in column 1 and 2, are deduced frofm
the obfervations of aftronomers, and the proportions
between the mean diftances of the planets, and
that of the earth, from the Sun. The numbers im

column 3, are proportional to the collateral numbers

[+ X ‘-" - Ty .::ll-
; ".‘ - - - i.“ f +"&
' ¥
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of column 2, and arife from the divifion of the latter
by 8. The numbers of column 4, are the cubes of the
céllateral numbers in column 3. "The denfities of %,
% and @ in column 5, are according to computa=
tions of my own, formed on the third corollary of
the eighth propofition of the third book of the

Principia, Thofeof ¢, § and ¥, are taken from
De la Lande, The numbers of the fixth column
arife from the multiplication of the collateral num-
bers of column 5, into thofe of column 4; the
numbers of column 7, are in the inverfe propor-
tion of the fquares of the mean diftances, and the
numbers of column 8 are produced by the multipli-

cation of the collateral numbers of columns 6 and 7.
| Upon fumming up the numbers of column 8,
it appears that the whole gravitation towards the
Sun (excluding the gravities of the fecondary-

planets, and the comets) makes up a moving force
26L times the gravitating force in the earth alone
ﬁ'ov.*ard the @ 5 and the gravity of the @ toward
each planet being equal to the gravity of that planet
toward the op the fuim of the gravitating force
cxerted between the Sun and all the planets, will

be
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be to the gravitating force exerted between the
earth and @ alone, as 26,504 to 1. The moving
force produced by the gravitations of the planets to
each other, I fhall not confider, as it bears but a
mighty {mall proportion to the fum of force pro-
duced by the gravitations of the planets and the
fun *,

Now the mean femidiameter of the earth, ac-
cording to the French meafurements of it, reduced
to our ftandard, contains 6g83550 London yards.
Hence, if the mean denfity of the earth be that
of common water, the quantity of matter in the
whole earth is to the quantity of matter 1n a
{phere of water, whoie diameter 1s one yard, as
2724703100000000000000 to 1; the denfity of
water is to that of iron, as 1 to 7,045, “Lhere-

fore

W—-&*—_—_—"m

# The greateft alteration the gravitatiors of the planets to each
other can make in the whole fum of the feveral inftantancous pro-
duions of motion, is, when all the other plancts are heliocentri-
cally oppofed to Jupiter, The inftantaneous production will then
be increafed, by the gravity excrted between—each planet and
Jupiter.  But the effect of thefc eravitations will not all nmw:nt to

»001% of the gravity between the earth and fun,
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fore the quantity of matter in the whole éarthi,
is to the quantity of matter in a ball of iron, of
1 yard diameter, as 356403250000000000000 to 1.
Again, by the proportion of the femidiameter of
the ® to the femidiameter of the earth, and that
of the denfity of the @ to the denfity of the earth,
as above flated, and by the 72d propofition of the
firft book of the Principia, the weight of a heavy
body on the {urface of the earth, of a ball of iron,

for inftance, 1 yard diameter, is tothe weight of the

fame body on the furface of the @, as 1 to 30,593
The weight on the @’s furface is to the weight to
the @ at the earth’s mean diftance as 30,593 to
0,00000470.

And the weight of a ball of iron, 1 yard diameter,

to the ®, at the earth’s mean diftance from the
O, is to the earth’s weight to the fun at the {ame
diftance, as the matter in the ball to the matter in
the earthj that is, as 0,00000470 to

236g01800000000000.  Hence the weight of a
ball of iron, 1 yard diameter, towards the earth on

the earth’s furface, is to the earth’s gravity towards
C the
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the @, at her mean diftance from the @, as ¥ fo
236901800000000000 3 and the whole gravitating
force, exerted between earth and @, is to the weight
of the iron ball, as twice the foregoing number to
1, that is as 473803000000000000 to 1. And the
ium of the gravitating forces, exerted between the
{un and all the planets, will be to the weight of the
iron ball, as this laft number multiplied by
20,504 to 1. 'That is as 12557690600000000006

to 1. ‘The weight of an iron ball, whofe diameter

is one London yard, on the furface of the earth,

if no part of it were deftroyed by the refiftance
of the atmofphere, wou’d be in the latitude of
London 2741,19121b. Troy. Hence the weight in
vacuo 1n the latitude of 425° I find by computation
to be 2739,346lb. Troy. But in the latitude of 45°
the centrifugal force deftroys fo much of the whole

weight of the ball as amounts (as I find by com-
putation) to 4,753lb. Troy. Hence the whole
Weight; of the ball in latitude 45°, if gra:t;jty
had its foll effe¢t undiminithed by a refifting
atmofphere, and a centrifugal force, would be

2744,599lb. Troy, Hence, and from the fore-

o0Ing
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going computation, 2 force of motion is every
inftant produced a-freth in the folar fyftem, ex-
ceeding 3446582000Q000000000000lb. Troy, or
255260400000000000000 hundred weight Aver-
dupoize,

I have taken fome pains to accommodate this
enormous number to my own conception, The
reader would perhaps be furprifed, fhou’d I only tell
him that if he wou’d attempt to count this num-
ber of hundred weights, and would fpend ten hours
at It every day, and were to count 100 in every
minute, he could not hope to fimfh it it within the
compafs of his life. But,'perhaps, he will hardly
credit me, when I aflure him that were the work
tranfmitted from father to fon, it would employ
many millions of generations; as at the rate I have
fuppofed (which is exceffive) it cou’d not be
brought within the compafs of
11647700000000000000 Julian years,————=Such,
at the loweft eftimation, is the inflantaneous pro-
duftion of moving force, fuch has been the pro-
duction of cvery fucceflive inftant ever fince the
heavens and the hoft of them were finilhed; and

fuch muft be the inceflant produdtion of every
| C 2 inftant
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mftant to come, fo long 2s they fhall fubfift in
their prefent form. Forces of the iike kind mufk
every moment be produced in each of thofe innu-
merable fyftems, which are only known to the
tenants of this fmall globe, by the glimmerings of
their diftant fun’s,  The whole inftantaneous pro-
duction, therefore, in this fyftem, can be but a
fimall, an infenfible part, of the whole force that
is produced every inftant in the boundlefs univerfe.
Sir Ifaac Newton, in the Scholium with which he
clofes his immortal work, the mathematical prin-
ciples of natural philofophy, concludes from what

he had difcover’d of the ftruture of the world,
and fome of the plaineflt metaphyfical axioms, the
intelligence, the wifldom, the eternity, the ubiqﬁity,
the unity, and the dominion of the Fiift Caufe-~T
know nothing that fo forcibly evinces the infinitude
of his power, as the demonfirable exertions of it
in this {ingle article.  For what can that Power
be lefs than infinite to whofe inftantaneous producs
tion (in that fingle inflance the produ&ion of
motion) the valt computable effeét in this fyftem
bears but the proportion of fnite to infinitely great ?

It
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- It were to be wifhed that thofe who apply to

the ftudy of nature, would take more pains than
they generally {feem to do, to confider what may
fafely be concluded concerning the Firft Caufe,
from the knowledge that we have gained of his

works ; and, every {tep that we advance in {cience,
confider whether it opens any thing new with re-
fpect to him. If this method were taken, the par-
tizans of fate or chance, or of any but an intelligent

Principle, would foon find that they have a defperate

caufe in hand. (God has not left himfelf without

witnels The words are in the Bible, but the
affertion is Newton’s, In what we already know
of nature, we have fo n;any infallibie marks of
defign and wifdom, that I cannot believe that any
man, well verfed in philofophical ftudies, can, feri-
oufly, and in the fimplicity of his heart, efpoufe the
atheiftical fide of the queftion. If there were many
different ways, in which the principal phznomena
of nature might be produced, chance might be
allowed fome fhare, in the making and preferving
of the world ; but if there be only sne way of pro-
ducing them, if things could not fe as they are,

but
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but by a certain force inceflantly exerted by one
unvaried law, this has but little the appearance of
an accident—That each of the primary planets
moves in an ellipfis round the fun placed in the
focus, and that the area terminated by that focus
and any two points in the circumierence of the
orbit is always proportional to the time which the

planet takes in moving from one of thefe points to

another, is an inconteftable truth, concluded from

the fucceflive obfervations of many thoufand years,

The fecondary planets move in the fame manner
round their primaries, and this motion can no"6thet
wifle be produced, can no otherwile fubfiit, but by
a force conftantly urging the planet to the fun, or
the fecondary to the primary, and remitted or in-
creafed in proportion, as the {quare of the diftance
from the fun, or from the primary, increafes or
diminifhes. A {mall deviation from this proportion
in the force imprefs’d, wou’d foon produce fuch
alterations as wou’d amount to a demolition of the
fyftem. 'This force muft likewiie be duly adjufted
to the velocity wherewith the planet is moving in

its orbit; or, if the force imprels’d be too weak,

the



(23 )
she orbit will be changed from an ellipfis into
another curve, Thefe are things which, of all
others, mathematicians believe with the moft full
affent and convition of their reafon, becaufe they
know them to be of all things the beft evidenced,
deducible from the moft fimple laws of motion,
confirmed by long experience, and from the uns
controvertible principles of geometrjr. And if thefe
things are {o, do they not neceflarily infer an in-

telligent Caufe, an inceflant Providence, an entire

dependance and a moft abfolute fubjeltion, of all
created things? If any man can ferioufly believe
that chance may have conducted things with all
this regularity for fo many ages, he would do well
to repeat honeft Kepler’s experiment. John Kepler
was a plain man, of good natural underftanding,
and the beft acquainted with the ftruCture of the
univerfe of any of his day. He was very unwilling
to believe that chance had built it, though chance
had then many zealous advocates, who loucly con-
tended that the whole honour of the work belonged
to that blind divinity. To give the quettion a fair

difcufiion, he refolved to try whether chance could
“do
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dé 2 ruch more fimple thing; whether with (k3
letters that compofe John Kepler’s name in Greek,
fhe could make out the words Zapmmr narm®..
He wrote thefe fifteen letters upon fifteen flips of
paper : thefe he rolled carcfully up, huffled them
in his hat; and then drew them out one by one;
to fee whether, in many repeated trials, they
would come out in the requiréd order, He con-
tinued his experiment till he was quite tired, with-

out fuccefs. Indeed, according to the beft com-

put.ations I can make, chance was not likely to do
right above one time in 103459296000. The
fortuitous concourfe of atoms has had many a
more ferious anfwer, but never had a better one,
If ever there fhould be virtue and vigour enough
among the fons of men, to .profecute that noble
plan of enquiry, which the great Newton has traced
éut in fome-of the laft pages of his Optics, we might
then reafonabiy hope not only for further evidence
of thofe things which we already know of God,
but for a much clearer infight into the nature of
that great Being, and a better underftanding of the

relation that we bear to him, And though the
fazth
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fzzz'tf: f;f miracles 15 of no fmall ufe, and indeed

neceflary to the bulk of mankind (becaufe they can
have little other) yet, with the higheft fenfe of the
value of that great and general blefing, I fhall not
{cruple to pronounce that the faith of philofophy, as
far as it poes, and where it can be obtained, is far
{uperior to it, as it upproaches many deorees nearer
to knowledge, And for that rea on it is much to be
withed that one refpeclable order of men, would
confider thefe enquiries as fome part of 2heir proper
bufinefs. © A little indultry beftowed in 'fcarching
out the works of the Moft thigh, and iu fearching
him out from them, woi'l]d turn to much better
account, bring more imprevement to themfé]veﬁ,
and more profit to mankind, than all the time and
pains that fo many have thrown away in the cul-
tivation of the barren prior: arsument, and fome-
times on things of lefs fignificance, a{:d iels harm-
lefs. T'beir labours in this way might furvive

and do them honour with pofterity, when the

Jumber of chimerical - metaphyfics, and the odious
filth of rancourous controverfy thall < roll down the

gutter of time ” forgotten and negiected.
D When
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When I took the foregoing enquiry in hand, I
had fome fufpicion that the force of motion pro-
" duced by the gravitations of the fun and planets,
might be but a fmall part of the whole inftantane-
ous produion in this fyftem ; for I confidered that
we fhould add to it the forces produced every in-
ftant by the emiffion of light from the fun,
by the refletions, refraltions, and infleCtions of

that light by other bodies ; by the agitations of the
conftituent particles of bodies by heat, and the

caufes of fermentation and putrefaction, by the
circulation of the blood and juices in the veins
and vellels of animals and vegetables. Now, though
the bodies on which thefe forces are exerted are
extremely minute, yet, confidering the great velo-
city, and the vaft number of the corpufcles, I con-i
ceived that tney might make up a prodigious fum
of motion; but I afterwards found reafon to change
my opinion, and to think the amount of thefe
motions fo very inconfiderable, as to bear hardly
any fenfible proportion to the inftantaneous pro-
dultions of gravity ; fo that the latter may fairly
be confidered as the whole production of e{rery

inftant,



(27 )

inftanf, In order to form fome probable judgment
in this matter, I endeavoured to make fome efti-
mate, what might be the greateft poffible amount
of the moving force produced every inftant by
the emiffion of light from the fun. I found it
almoft nothing. The following is 2 brief account
of my enquires on this difficult fubjet.

The light of the @ traverfes the femidiameter
of the orbis magnus in 7' nearly +, Theearth’s mean
motion in 1" is 2'"-27"""-50" or 2/",463888. The
verfed fine of this arc (the radius being 1) is
000000000000019318. Hence the velocity of light
1s to the earth’s perpendicular acceleration toward
the @, at her mean diftance, as 236196,9 to
0,00000t 9650972 o as 120141000000 (log,
11. 0796912) to 1. 'The thicknefs of the particles
of glals that refle€t the white light of the 1ft order,
is, according to dir Ifaac Newton, 3% millionths

of an inch; and, if 1 miftake not, he reckons that
D2 the

+ This is the velocity wherewith the reflefted light of the fun
returns from jup‘iter. I think it 1s not improbable that in its

firft propagation from the fun it may travel much fafter,
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the particles of metallic fubftances refleting the
fame light, are le’s thick than thofe of plafs in the
ratio of 2 to7. The thicknefs therelore of thefe will
be in decimal parts of ore millionth of an inch
0,97144. Let us fuppofe them to be {pherules of this
diameter, and that they are ranged in the clofeft man-
ner poffible. It will eafily be admitted that the par-
ticles of light muft be fmall enough to enter in great
abundance into the pores of thefe fubftances, and even

1nto thele of their component fpherules, and to find

room to move ireely about in them, It will be fhewn
hereafter, that when a body is compofed of equal
{pherules ranged in the clofelt manner poffible, the
diameter of the greateft fpherule that can poffibly
enter into the pores of {uch a body, is little more
than % of the diameter of any one of the fpherules
that compofe it. The fpherules of light therefore to
enter 1nto the pores of metallic fubftances cannot
much exceed 0,545716 decimal parts of one
millionth of an inch. They might enter in
{warms and have room to move about, if we make
their diameter 15th part of this, or 0,00145716
decimal parth of one millionths of an inch. But

fince they enter in fwarms into the much fmaller

TR e e nnres
. - L aT LI - b el R e —— —— R o —— — —_——— 1
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pores of the tranfparent particles, and have room
to pafs freely through them, we will fuppofe their
diameters not quite to55th part of the laft mag-
nitude, and fay that they do not exceed a millionth
of a millionth of an inch.

The denfity of the particles of the fun’s light, I
fhould imagine muft be very great, The {piffitude
of his rays, when they fall upon our organs, is
probably infinitely lefs than that of rays ifluing

from a candle or lamp, or thofe emitted from a bar

of red hot iron; and yet a good eye will look fteadily
“for fome time, not only at a candle, or a lamp,
but at the hotteft tron held at a fmall diffance,
Whereas the ftrongeft human organs can hardly, for
a moment, fuftain the direct alpedt of the fun, [ ima-
gine therefore, that the hardnefs and Joitdity of the
particles of the @’s lightis {uch as much more than
compenfates for their want of {pifiitude, and enables
2 {fmall number of them to move the organs much
more forcibly, than a great number of lefs folid
corpufcles, and confequently that they are infinitely
more denfe than the particles of light emitted from
ved hot iron. In the prefent enquiry we fhould be

morc
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more mifled by making their denfity tco fmall then
by over-rating it.  Suppofe we reckon it thercfore
juft three times that of iron (which will be fume-
what greater then the denfity of gold) then the
quantity of matter in each fpherule of light, of one
millionth‘ of one millionth of an inch diameter,
wili be to the matter in an iron ball of one yaid dia-
meter, as I to 15552 XXX VI.#*  Hence the force
of the ball’s weight to the @, at the earth’s mcan
diftance, will be to the force of motion In each
fuch particle of light, as 129447XXiV to 1, and
the earth’s weight to the fun is to the moving
force of every fuch particle, as 4613566XLIII
to 1, and about 4613560XLII f{uch partic!eé
zo to make up a moving force, equal to that of
the earth’s weight to the {fun.

Mow let us confider what ie the greateft number

of fuch particles that can poflibly fiy off from the

{urface of the fun every inftant.
T'he

# The numeral letters placed after the Indian charaélers denote

the number of cyphers that are wanting to complete the integral
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* The clofeft manner in which a parcel of equal
circles can be ranged, 1s, when every one is touch-
ed by {ix others, every adjacent pair-of which touch
one another. OSeven circles, thus difpofed, have

{ix interftitial areas: namely, the fix curvelinear

triangles,  ABC,CLV,VNO,OKQ,KRS,STA.
And by every circle that is added to the 7, one new

interftitial triangle is formed. So that the number
of interftices is only one lefs then the number
of circles, provided the number of circles be not
lefs then 7. Therefore when the number of circles
is {o great, that 1 bears no fenfible proportion to it,
the number of circular areas, may be confidered as
equal to the number of interftitial areas. And the
whole fpace covered by the circles, will be to the
whole interftitial fpace, as the area of one circle to
the area of one interftice; that is (as may appear
by computing the area of the interftitial triangle
ACB) as g,741114 to 1 (Log. 0,0886087,)t =~

Let

¥ See fig. 3.

+ ABC is an equalateral triangle, AD perpendicular to one

" fide. Thearea ABC, is to the fquare of BC, as % AD to BC,
that is, as % the fine of 60° to the radius, or, as 1 to 2,3004« .

Two
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Let it be fuppofed that the fpherules of light iflue
from the @, in this moft compact arrangement; {o
that when their centers are in the furface of the G,,
the great circle of each pherule, formed by the ©’s
furface cutting it, is touched by the great circles of
fix others, formed by the like interfection with
the ®’s furface, and that every adjacent pair of

thefe fix do alfo touch one another.
The

Two equal circles touch in the point A, and are touched by
a third equal, to cach, in B and C, ‘The curvilinear area, ABC is
required.  Join the three centers D, E, F. D F E, is an equi-
lateral triangle, each of its fides being equal to 2 DA, that 1t
equal to the diameter of either circle, Each of the circular feftors
BDA, BEC, CFA is 7 of the circle to which it belongs;
and the circles being equal, the 5 fefors are < or I of the area

of either circle; I the arca of the circle D is to the fquare of the
diameter DE, as 0,302699c8169 to 1, The fquare of DE 1s to
the area of the triangle DFE, as 2, 3C04 to 1. By equality, I the
arca of either circle, that is the fum of the three feftors
ADB, AFC, CEB, is to the arear of the triangle, DFE as
0,3926090816g X 2,73c94 to 1. By inverfion, the area of tie
triangle DFE 1s to the fum of the 5 feCurs; as

I 10 0,39269003160 X 2,3¢94.
. B}r
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The femicircumference of the carth, fuppofing

it a fphere, according to the French meafurements,
is about 65818440 Englifh feet,

The

By converfion the arca of the triangle DFE : the area ABC=—
I3:1—0,392699&c, X 2,3094. And by divifign the 7 fe€tors, or
% area of the circle is to the area, ABC as
" 0,39269608169 X 2,5094 to 1--0,3926, &c, ¥ 2,3094 that is
18 0,74.1114 to 1.

Yrom hence I conclude that the greatel poflible denfity uf a bady,

compofed of equal fpherules, is fuch, that the fpace occupied
in all the mattcr, is to the fpace of all the pores, as 6,494076 to
45247038, or, as 1,529083 to 1, «'This I deduce thus, I imagine
a parcel of equal fpherules, placed on a bafe of circles, ranged in
the manner above defcribed ;5 each fpherule 1s to touch the bafe,
in the centre of a circle, and the circles of the bafe, are to be equal

to the great circles of the {pherules, Now, if inftead of every

fpherule, a cylinder were erefted on the fame bafe, the altitude
of which fhould be equal to the diameter of the bafe, the folid
contents of all the cylinders, would be to the folid contents of all
the pores, as the fuperficial contents of all the circles of the bafe,
to the {uperficial contents of all the interftitial trlangles. But the

folid contents of all the fgherules, is but % of the folid contents

2 |

of

1D
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The femidiameter 20950652, + Englifh fees,

Hence the number of {quare feet that compofe the

area of a great circle of the earth is that of which

the logarithm 15 15,1395451.
Therefore

of thefe cylinders, and the } of the folid content, that is taken .
from the fpace occupied by the matter, in reducing the cylinder
to {fpherules, is to be added to the folid content of all the pores.

Again, from what has been demonftrated, it follows, that the
diameter of 2 fpherule which is fmall enough to pafs through the

pores of a body, compofed of equal fpherules, in the clofeft
arrangement, s to the diameter of any one of the fpherules of
which the body i1s compofed, as the excefs whereby the fecant
of 30° degrees exceeds the radius, to the radius,

Let three equal circles ABG, BCH, ACK, touch in the points
A, B, C, Thefe may reprefent the feftions of three contiguous
{pherules, compofing a body of the greateft denfity, whofe centers
lye in onc and the fame plain. Join AB, BC, AC. From D and E,
“the centers of the circles ABG, BCH, draw DL, EM perpen-
dicular to BA, BC; let DL meet the arc AB inn, let EM meet
the arc BC 10, and let DL, EM, mcet cach other in P, Join

PF, let PF mect the circle ACH in r. Now it 1s manifeft
{by the conftruction) that the angle EZDP is L the angle ADE,

2
and that the angle DEP is I theangle BEC. But the anzles ADB,
BEC, are cqual (becaufe the triangle DFL is equilateral), Thercfore

tha .
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Therefore the logarithm of fquare feet in the
earth’s furface is 15,7416061.

In

the angles EDP, DEP are equal. Therefore the rig.hl: lines DP,
EP, are equal. But Dn==Eo, Therefore Pn =Po, Again, in
the two triangles DFP, EFP, becaufe FD = FE, and FP is com-
mon, and DP == PE, therefore the angle PFD, is equal to the
angle PFE, Therefore PFD 1s L the angle DFE, and PDF 1s 2
the angle ADB. But the angles ADB, DFE arc equal, Therefore
the angles PDF, PFD are cqual. Therefore PD = PF., But

Dn == Fr. Therefore Pn — . “Lhercrore the three right lines
Pn, Po, Pr are equal. Therefore a circle defcribed upon the
centre P with the interval Pn, will pafs through the points o
iand r, and will touch the arc AB, inn; AC, mno; and BC in
r, Itis manifeft that this is the greateft circle that can be placed
in the fpace ABC, and confequently the {oherule of which this
1s a great circle, is the greateft that can pafs through the pores
of the fuppofed body., Join PA, becaufe in the two triangles
DAP, EAP,DP = PE, and AP is common, and DA = AE,
therefore the angles PAD, PAE, are equal. Therefore cach 1s
right. Therefore PA is the tangent of the arc An, and DP is
its fecant 3 and Pn, the femidiameter of the fpherule, is the excefs
of the fecant above the radius. But the arc AB being 60° and
An being 2 AB, Anis 90° whence the thing affirmed 16 manifeft.

The

Eo
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In the fun’s furface, 19,9012%35.
Theréforc the logarithm of {quare inches in the
fun’s furface is 22,0596410.
And that of fquare millionths of a millionth of an
inch 40,0596410.
And the logarithm of the fquare millionths of

millionths of an inch in the fpace occupied by
the particles of light, ifluing from all parts of
the @’ {urface, 1n the molt compalt arrangement

pofible, is 46,0172006. And the number of

circlés of one millionth of one miilionth of an inch

diameter, that go to compofe this area, is that of
which the logarithm is 46,1221107. And (o great
would be the number of fpherules ifluing every
inftant from the ©’s {furface, fuppoling them to

iffue in the thickeft poffible arrangement. And this is

I

not quite ---z of the number that compofe a force

of motion equal to the earth’s weight to the ©

at its mean diftance.

It

‘The excefs whereby the fecant of 20° exceeds the radius, is te

the radius as o,1547 to 1. 'That is the excefs of the fecant is

- T ' .
lomewhat morc than T';:Eg* vr -,-_,;33 of the radius,
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ft is not meant by the foregoing computations
to determine the moving force, which is every
inftant produced, by the emiffion of light from the
body of the @, but only to enquire whether it is
likely to bear any fenfible proportion to that fum of

force which is produced every inftant in the fyftem

by the mutual gravitations of the {un and planets.

I think it may fafely be concluded, that its pro-
portion 1s mighty fmall, In the foregoing com-
putations 1t is certainly much over-rated ; for if the

particles of light iflued from the @, in that clofe
arrangement, which has been {uppofed, and with

the denfity that has been affigned to them, they
muft form a fort of cruft upon the fun’s furface,
at leaft 48 times more denfe than the @ itfelf,
which feems highly improbable, 1 apprehend that
the crror has rather been in over-rating the
diameters of the fpherules of light, and the clofe-
nefs of their arrangement, than their denfitya
For if they fly off from the @’s furface in the
clofeft poffible arrangement, and fly off in right
lines perpendicular to its furface, the interval be-
“tween the furfaces of every two globules, when

they
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they reach the earth, will be above 213 times the

diameter of each globule, and a very great denfity
of the feparate globules muft be neceflary with fo
fmall a fpiffitude, and a {till greater denfity neceflary
with a {piffitude yet {maller, that they may move the
fenfory with the force, which experience proves they
do: the denfity therefore has not been over-rated,
but the fpiffitude and” maguitude probably have.
¥rom an experiment of Mr, Boyle’s, it appears,
that the fmoke of L a grain of gunpowder, occupied
at leaft 200000 times the fpace of the unfired pow-
der., Now the light of heated bodies may pofli-
bly be an emanation from their fmoal cs, which
may be as much rarer than the {moke, as the fmoke

is rarer than the unheated fubftance of the fmoak-

ing body. At this rate the denlity of the light of

1

heated bodies, will be at moft, but —— of

2 50000000000
the denfity of the bodies themfelves. Suppofe
this to be the cafe with the @’s light, in its firft

emiffion from the fun’s furface, then its denfity

I

in its firft emiffion will be

of the

ceality of water.  The fpace occupied by the

10000CCococco

. mattes
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matter of water, 1s to the whole fpace occupied by
matter and pore, but as Y;th to 1, at the utmotk
probable eftimation. Therefore the fpace occupied

by the matter of the ©’s light, is to the fpace

occupied by matter and pore (in its firft emanation)
H

but as

prrsmvevmmmmll 1S "The fpace occupied by
the matter of each globule has been fuppofed to be to
the fpace of the whole globule, as 1 {0 2, or there-
abouts, ‘I'herefore the {pace occupied by any very

great number of thefe globules is to the {pace occupied

I
I e

20C0000C00000Co

by them, and the interflitial folida, ao
to I, or as I to 20000000000000, Hence the fpace
occupied by the globules, is to the fpace occupied
by their Interflices, as 1 to 19999999999994.

Imagine a number of globules arranged with this
quantity of folid interflice, to have their centers
in one and the fame plane, The fpace occupied
in that plane, by the great circles of the globules,
muft be to the whole fpace occupied by their
their interftitial areas, asx}to 19999999999999—1;
ory a5 3 10 39999999999995,5 ; that is as, 3 to

40000000000000 very nearly (by the reverfe of the

computation defcribed page 33 and 34, &c.) Hence
the
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fhe fpace occupied by the great circles, is to the
whole area of the fection of the {olid on the plane, as
3 to '40000000000000 very nearly : and this mufk
. be the conftant fpiffitude of the great circles of the
particles of light on the ©’s furface, if the number
iffuing from it, every inftant, be what it was found
when the diameter of each fpherule was fuppofed
one millionth of one millonth of an inch., That
is, thar number ifluing in ks {pifitude will com-
pofe a body of 2hat denfity, which feems to be the
oreatelt thial can with probability be afcribed to the
O’s light in its firft emanations The area there-
fore occupied by the {pherules of light, ifluing from

the fun, on the fun’s {urface, 1s not more than

3 th oo the whole, that s lefs than that

4OC0000C0OCO000

number of fquare millionths of a millionth of an

inch, whofe logarithm is 33,5367623; and fince the
sutnber of circles that go to compofe this area,
is that whole I‘ogarithm is 46,1221107, thearea of
cach is in fquare millionths of a millionth of an
inch 12,4146516. Hence the diameter of each, is
00000040669 (7,7507806) millionths of a millionth
of an inch. Each fpherule of this diameter is lefs

than

1
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then €CCCO00CO0COCCO0C0IQ02S (:;,27934;8) of
a [pherule of the fize hift affumed, So that 5256XV
of thefe fcarce make up one of the former, and the
force -of motion produced by the inftantaneous
emifiion of light, at this reckoning, will be lefs than

T th

23 301 3G2C0000CCACO00000

to the {un.

of the earth’s mean weight

If the fur’s parallax be 6”-c2’"/, the proportion
of ail the primary planets to the @, remaining the
fame as before, that of the earth excepted, increale
the folid contents of each planet, its quantity of
matter, and its gravitating force, as’ before deter-
mined by 2, and we fhall -have the true folidity

matter and gravity of each very nearly,

F Soiditics
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Solidities. Matters, }Gravitating forces,

h 1400,99 232,11 2,5515
A 2891,2 | 686,83 26,389
& 2,424 3,394 0,702

Earth 1 I 1

‘2 4052 | 5148 0,84

g 0,213 0,433 | 2,902

Sum of Gravitations 42;444..

And the whole inftantaneous produ&ion of mov-

ing force will be 408778000000000000000 hun-
cred weight Avoirdupoize.

F I N TS,



