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TO THE
Fraternity of United Friars

O R,

SOCIETY for the PARTICIPATION
of USEFUL KNOWLEDGE,

I N

N OR W I CG H

GENTLE MEN,

HE focial principle in man is of fuch
an expanfive nature, that it cannot be
. confined to a family, a few friends, or to a
neighbourhood, but fpreads into wider {y{-
tems, and draws men into larger communi-
ties and commonwealths; in which only
the fublime powers of our nature attain the
higheft improvement and perfe&ion of which
they are capable. In fociety, the mutual aids
which men give and reccive from each other,
: A 3 fhorten
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called Comets, and their motions, illuftrated
by Praétical Rules, containing an eafly {folu=
tion of all the principal problems relating
thereto, and applied to that very Comet on
which they will foon have an opportunity of
making their obfervations, and proving the
fame by experiments.

To this purpofe, I have premifed as much
concerning the Natural Hiftory and Pbhile-
Jopby of Comets, as I thought could be of
any ufe, having confulted the beft writers on
that fubject,

But, as the Theory of Comets, in the
writings of thofe learned Authors, is chiefly
{peculative, and interwoven with great diffi«
culties, Thave felected thofe parts only, which
I thought would be eafy and ufeful to fuch
readers as are but moderately verfed in trigo-
nometry. ‘T'o make fuch ready in cometary
calculations, I have added all the neceflary

tables, and fhewn the operation in every
part.,

I have
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written by more eminent authors: and this
I fhall endeavour by two methods ; firft, by
the properties of the parabola, without ta-
bles; and fecondly, by the method fhewn
by the celebrated Doctor Halley, by the help
of tables, prefixed to this work; and, as an
introduction to the work, fhall give the fol-
lowing phyfical account of the Planetary
Syftem, and of the Theory of Comets, con-
taining fo much of the rationale, or phyfical
caufes of thefe phanomena, as may be con-

fiftent with my defign,

THE
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‘parts of the world, and the various products
of feveral countries diftributed for the health,
comfort, and conveniency of it’s inhabitants ;
but our very faculties are enlarged with the
grandeur of the ideas it conveys, our minds
exalted above the low contra&ted prejudices
of the vulgar, and our underftandings clearly
convinced, and affeGed with the convi&ion,
of the exiftence, wifdom, power, goodnefs,
and fuperintendency of the Supreme Being !
Alfo from this branch of knowledge we learn

by what means or laws the Almighty carries
on and continues the admirable harmony,
order, and conne&ion obfervable throughout
the planetary {yftem; and are led, by very
powerful arguments, to form the pleafing
deduction, that minds capable of fuch deep
refearches not only derive their origin from
that all-wife and adorable Being, but are alfc
incited to afpire after a more perfe@ know-

ledge of his nature, and a ftricter conformity
to his will,

| By Aftronomy we are enabled to difcover
that the Earth is at {o great a diftance from

the
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the Sun, that, if feen from thence, it would
appear no bigger than a point, although it’s
circumference is known to be 25,020 miles :
yet that diftance is {o fmall, compared with
the diftance of the fixed Stars, that, if the
orbit in which the Earth moves round the
Sun were folid, and feen from the neareft
-fixed Star, it would likewife appear no big-
ger than a point, although it is at leaft 162
millionsof miles in diameter: for the Earth,
in going round the Sun, is 162 millions of
miles neargr to fome of the Stars at one time
of the year than at another; and yet their
apparent magnitudes, fituations, and dif-
- tances from one another, ftill remain the fame,
and a telefcope which magnifies 200 times,
does not fenfibly magnify them; which
proves them to be at leaft four hundred
thoufand times farther from us than we are
from the Sun.

This inconceivable ditance of the fixed
Stars does wholly diveft them of all paral-
laxes; for I know not of any one fixed Star
in the Heavens, the Great Dog Star only

B2 excepted,
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excepted, that has any para]lax—:, and he a
para.llax of only two feconds, which places
‘him at the amazing diftance of two billions,
or two millions of millions of miles from
the centre of the {yftem ; fo thatif a cannon
ball was proje&ted from the furface of our
Earth, and travelling with the fame velocity
~with which it leaves the mouth of the can-
non, it would not reach the neareft fixed
Star in five hundred thoufand years: I fay
~ the neareft fixed Star; for we are not to ima-
gine or {uppofe that all the Stars are placed
in one concave furface, fo as to be equally
“diftant from us, but that they are fcattered
at immenfe diftances from one another
through infinite and unlimited {pace ; fo that
there may be as great a diftance between any
two neighbouring Stars, as between our Sun
and thofe which are neareft to him: there-
fore an obferver, who is neareft any fixed
Star, will look upon it alone as a real Sun,
and confider the reft as fo many fhining
points, placed at equal diftances from him
in the firmament. By the help of telefcopes
we difcover thoufands of Stars, which are

invifible
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The Stars being at fuch immenfe diftances
from the Sun, cannot poflibly receive from
him fo ftrong a light as they feem to have,
nor any brightnefs fufficient to make them
vifible to us; for the Sun’s rays muft be fo
{cattered and diffipated before they reach fuch
remote objects, that they can never be tran{-
mitted back to our eyes, {o as torender thefe
obje@s vifible by reflection. The Stars there-
fore fhine with their own native and unbor-
rowed luftre, as the Sun does; and fince
each particular Star, as well as the Sun, is
confined to a particular portion of {pace, it
is plain that the Stars are of the fame nature
with the Sun. It is no ways probable, nor
- 1s it reafonable for any man to think, that
the Almighty, who always a@s with infinite
wifdom, and does nothing in vain, fhould
create fo many glorious Suns, fit for {fo many
important purpofes, and place them at fuch
diftances from one another, without proper
objects near enough to be benefited by their
influences:  whoever therefore fhould be
weak enough to imagine they were created
only to give a faint glimmering light to the

inhabitants
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inhabitants of this globe, muft have a very
fupcrﬁcial knowledge of Aftronomy, and a
mean and contraéted opinion of the Divine
wifdom ; fince, by an infinitely lefs exertion
of creating power, the Deity could have
given our Earth much more light by one fin-
gle additional Moon. Inftead then of one Sun
and one World only in the univerfe, as the
unfkilful in Aftronomy imagine, that {cience
difcovers to us fuch an inconceivable number
of Suns, Syftems, and Worlds, difperfed
through boundlefs fpace, that if our Sun,
with all the Planets, Moons, and Comets
belonging to it, were annihilated, they
would be no more mified out of the creation,
than a grain of {fand from the fea thore; the
{fpace they poflefs being comparatively fo
{mall that it would fcarce be a fenfible blank
in the univerfe ; although Saturn, the outer-
moft of our Planets, revolves about the Sun
in an orbit of 4,884 millions of miles in cir-
cumference, and fome of our comets make
excurfions upwards of 10,000 millions of
miles beyond Saturn’s orbit ; and yet, at that
amazing diftance, they are incomparably

nearer
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By reafon of the vicinity of the Moon to
our Earth, we difcover a nearer refemblance
to our Earth ; for by the affiftance of tele-
fcopes we obferve the Moon’s {urface to be
full of high mountains, large valleys, and
deep cavities. Thefe fimilarities leave us no
room to doubt, but that all the Planets and
Moons in the fyftem are defigned as com-
‘modious habitations for creatures endowed
with capacities of knowing and adoring
their beneficent Creator.

Since then the fixed Stars are prodigious
{pheres of fire, like our Sun, and placed at
fuch 1mmenfe and inconceivable diftance
from us and from one another,  how can we
reafonably conclude but that they are made
for the fame purpofes that the Sun is; each
to beftow light, heat, and vegetation, on a
certain number of inhabited Planets, kept

by gravitation within the {phere of its ac-
tivity.

But what makes the moft wonderful and
molt {urprifing part of the Solar Syftem, are

thofe
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thofe bedies called Comets, whofe number is
very great; near forty have already been ob-
ferved, with fo much accuracy as to leave lit-
tle room to doubt, that they are all different
from each other. Ard a much greater number
{till are recorded in hiftory, for one author
has reckoned no lefs than 415 in number,
to the year 1665 inclufive; but though the
number be certainly very great, it may re-
quire many ages to determine what the num-
ber really is.

Diodorus Siculus tells us, that the Chal-
deans, by a long courfe of obfervations,
were able to predi& the appearance of Co-
mets : and Seneca {ays, that Apollonius the
Myndian, who was very fkilful in natural
fciences, affirmed, that Comets were by the
Chaldeans reckoned among the Planets, and
had their periods or courfes like them. Se-
neca further tells us, that Apollonius ufed
to fay, that a Comet was a Star or Celeftial
body like the Sun or Moon; but that he did
not know its courfe, becaufeit ranges through
higher parts of the world, and then at laft

appears
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appears, when it comes to the bottom of its
courfe. Of which opinion Sencca himfelf pro-
feffes himfelf to be; in thefe words: ¢ 1 don’t -
think a Comet to be a fudden fire, but one of
theeternal works of Nature;”” he alfo gives the
{fole and only method by which this queftion
may be folved, faying, ¢ that there ought to
be a collection of former rifes or appearances
of Comets; becaufe by reafon of their feldom
appearing, their courfes cannot yet be under-
ftood, neither can it be difcovered whether
they return or no; and that they appear or
are produced in order at their fettled time.
A time, fays he, will come when thofe things,
which are now hid, will at laft be brought
to light, by length of time and the diligence
of pofterity. One age is not fufficient to
make fuch great difcoveries. A time will
come when thofe that come after 'us will
wonder that we were ignorant of things fo
plain.”  And farther on he fays, “¢Some-
body will demonftrate, which way Comets
wander, why they go fo far from the reft of
the celeftial bodies, how bi ¢, and what fort of
bodies they are.” All thefe predi®ions have

: been
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be {fublinary, and made of exhalations in the
terreftrial regions ; which was the more be-
lieved after folid orbs were introduced, be-
caufe Comets could not pafs through them.
But at laft, Tycho Brahe and Kepler, finding
by obfervation, that Comets had no diurnal
parallax, reftored them to places above the
Moon. All which has been fully and clearly
demontftrated by Sir Ifaac Newton, who fays,
that Comets are higher than the Moon, and
are moved in the region of the primary Pla-
nets ; and that they move in conic fections,
having their focus in the center of the Sun ;
and by rays drawn to the Sun, defcribe
equal areas in equal times, and in general,
areas proportional to the times. Thus fol-
lowing the fteps of fo great a man, we may
venture to affirm, that Comets are opaque,
{pherical, and folid bodies like the Planets,
and like them perform their revolutions about
the Sun in elliptical orbits, having the Sun
in one of their foci. The particulars in
which Comets differ from the Planets are,
that they move in various direions, fome
the fame way with the Planets, others the

contrary 5 -
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contrary ; neither are their motions confined
within the zodiac, their orbits admitting of
any inclination to the ecliptic whatever : and
the eccentricity of their orbits is fo very great,
that fome of the Comets perform the greateft
part of “their motion almoft in riglht lines,
tending, in theirapproach to the Sun, almoft
“direétly towards it, after’ which they pafs by
it, and when they leave it, move off again
nearly in a right line, till they are out of
fight, as if they were haftening back to the
fixed Stars, and return not till after a period
of many years.

Comets were locked upon by the ancients
in general, as nothing more than fublunary
“vapours, or fiery meteors, as has before been
remarked, and confequently little notice was
taken of them, till the year 1577, when
‘Tycho Brahe, ferioufly purfuing the ftudy of
the Stars, and being provided with large in-
ftruments fit for making celeftial obferva-
tions, with far greater care and certainty than
the ancients could ever hope for, there ap-
peared a very remarkable Comet ; to the ob-

fervation
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fervation of which Tycho vigoroufly applied
" himfelf ; and found by many juft and faith-
ful trials, that it Had not a diurnal parallax
. that was at all perceptible, and confequently
“'was not only nio aerial vapour, but alfo much
_higher than the Moon ; nay might be placed
amongft the Planets, for any thing that ap-
peared to the contrary; the cavilling oppofi-
tion made by fome of the {chool-men in the
mean time, being to no purpofe. Next to
Tycho came the fagacious Kepler, who,
with the advantage of Tycho’s labours, and
by his own obfervation, found out the true
phyfical {yftem of the world, and greatly
improved the {cience of Aftronomy. This
great Aftronomer had an opportunity of ob=
{ferving two Comets, one of which was a
very remarkable one, and from the obferva-
tions of thefe (which afforded fufficient in-
dications of an annual parallax) he con-
cluded, that the Comets moved freely
through the planetary orbs, with a motion
not much different from a re@ilinear one
but of what kind he could not then pre-
cifely determine, Next Hevelius (a noble

emulator
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emulator of Tycho Brahe) following Kep-
ler’s fteps, embraced the fame hypothefis of
the re@ilinear motion of Comets, himfelf
accurately obferving many of them, yet he
complained that his calculations did not per-
fectly agree to the matter of fa&t in the Hea-
vens ; and was aware thdt the path of a Co-
met was bent into a curve line towards the
Sun: at length came that prodigious Comet
of the year 1680, which defcending as it
were from an infinite diftance, perpendicu-
larly towards the Sun, arofe from him again
with as great a velocity, This Comet,
which was feen for four months fucceflively,
by the very remarkable and peculiar curvity
of its orbit, above all others, gave the fitteft
occafion for inveftigating the theory of its
motion. And the royal obfervatories at
Greenwich and Paris having been for fome
time founded, and committed to the care
of moft excellent aftronomers, the apparent
motion of this Comet was moft accurately
(perhaps as far as human fkill could extend)
obferved by Mr. Flamfteed and Mr. Cafiini.
Not long after, the illuftrious Newton, wri-

C ting
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ting his Mathematical Principles of Natural
Philofophy, demonftrated, not only that
what Kepler had found did neceffarily ob-
tain in the planetary {yftem; but alfo, that
all the phenomena of Comets would natu-
rally follow from the fame principles: which
he abundantly illuftrated by the example of
the aforefaid Comet of the year 1680, thew-
ing at the fame time a method of delineating
the orbits of Comets geometrically.

That Comets are not aerial vapours, or
even formed by exhalations from the Sun
and Planets, Sir Ifaac Newton has clearly
fhewed ; by proving that the Comet of 1680,
in its paflage through the folar regions,
would have been diffipated, had it confifted
of fuch; for the heat of the Sun, it is al-
lowed, is as the denfity of his rays, 7. e. re-
ciprocally, as the fquares of the diftances of
places from the Sun; wherefore, fince the
diftance of that Comet in its perihelion,
December the 8th, was obferved to be to
the diftance of the Earth from the Sun,
nearly as 6 to 1000, the Sun’s heat in the

Comet,
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Comet, at that time, was to his heat with
us at Mid{fummer, as 1,000,000 to 36, or
28,000 to 1. It is found by experiment,
that the heat of boiling water is little more
than three times the heat of our dry Earth,
when expofed to the Mid{fummer Sun; and
affuming the heat of red hot iron to be about
three or four times as great as that of boil-
ing water, he thence concludes, that the heat
of the dried earth, or body of the Comet in
its perihelion, muft be near 2000 times as
great as that of red hot iron. Such an im-
menfe heat once acquired in its perihelion,
the Comet muft be a long time in cooling
again. Sir Ifaac Newton alfo computes,
that a globe of red hot iron, of the dimen-
fions of our Earth, would {carce be cool in
50,000 years. If then the Comet be fup-
pofed to cool 100 times as faft as red hot
iron; yet fince its heat was 2000 times
greater, {uppofing it of the bignefs of the
Earth, it would not cool in a million of
years.

There is one remarkable phznomenon,
which fometimes, though very feldom, ac-
€2 companies
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companies the paffage of Comets in their
orbits, and that is, what may be called Co-
metary Eclipfes; for when a Comet comes
in the {yzigial line of the Sun and the Earth,
it muft very much abate the folar light,
though its vifual diameter may not equal it:
but if it fhould equal, or exceed it (and
fuch have made their appearance) if their
courfe be not exceedingly rapid, the Sun
will be darkened through a much greater
extent of Earth, for a much longer duration,
and attended with a more remarkable ob-
fcurity, than any circumftances of a folar
eclipfe ever can be; fuch poffibly might be
the Egyptian darknefs in the Jewifh hiftory,
that of Jupiter and Alcmena in the Grecian,
and of Auguftus in the Roman; befides
others, unrecorded in the annals of hiftory,
With refpect to the tail of a Comet, Sir
Ifaac infers, that it is nothing elfe but a
very fine vapour, which the head or nucleus
of the Comet emits by its heat; and that
- the magnitude of the tail depends princi-
pally upon the degree of heat it receives
from the Sun, as is evident from obferva-
tion: for, till the Comet comes within a

certain
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certain diftance of the Sun, it is not feen
with any train at all ; as it approaches nearer,
and the heat increafes, the tail begins to
arife, and grows longer about the perihelion,
and a little diftance after it is largeft of all ;
then, as the heat of the Sun decreafes, the
length of the tail decreafes alfo, till at laft
it no more appears : therefore the tail of a
Comet is caufed by heat, and is always pro-
portional to it. Thus alfo the Comets which
are neareft the Sun have, generally {peaking,
the longeft tails ; and thofe which are more
remote, the thorteft. But it may feem won-
derful to fome, how thofe prodigious tails
are, or can be fupplied from the atmofphere
of a Comet: Sir Ifaac has removed that
wonder, by a computation which he had
made on the expanfive power, or force of an
elaftic fluid, fuch as our air, whtch is more
denfe near the furface of the Earth, where
it is preflfed upon by the whole weight of the
air above, than it is at a diftance from the
Earth, where it has a lefs weight to com-
prefs it; the denfity of the air being always
proportioned to the force which comprefles

C 3 it,
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it, and confequently the air will expand it~
{elf, and become more rare in proportion as
it becomes lefs comprefled. From hence,
Sir Ifaac computes to what degree of rarity
the air muft be expanded, according to this

rule, at an height equal to that of the {emi-
diameter of the Earth (which is about 400qa

miles) ; and he finds that a globe of fuch
air as we breathe here on the furface of the
Earth, which is only one inch in diameter,
if it were expanded to a degree of rarity,
which the air muft have at the height of one
{femidiameter of the Earth, would fill all the
planetary regions, even to the very {phere of
Saturn, and much farther. Wherefore, f{ee-
ing the air at a greater height is ftill im-
menfely more rarefied, and the {urface of the
atmofpheres of Comets’ tails is ufually about
ten times the diftance from the center of the
Comet, as the {urface of the Comet itfelf,
and the tails rife yet to vaftly greater heights,
therefore they muft be exceedingly rare ; and
though, on account of the much denfer at-
mo{pheres of Comets, and the greater gravi-
tation of their bodies towards the Sun, as

well
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well as of the particles of their air and va-
pours mutually one towards another, it may
happen that the air in the celeftial {paces,
and in the tails of the Comets, i1s not {o
vaftly rarefied, yet, from fuch a computa-
tion, it is plain that a very fmall quantity of
air and vapour is abundantly fufficient to
produce all the appearances of the tails of
Comets; and that the tails of Comets are
very rare indeed, is evidently proved by the
fhining of Stars through them, without the
leaft diminution of their {plendour. The
light reflected from the tail of a Comet is
not near what we are ufually prone to think
it to be : Sir Ifaac fays, it is not greater than
that of our air, determined by the Sun-
beams let into a darkened room through a
hole in the window-fhutter, an inch or two
in diameter. This alfo fully appears from
viewing the tail of a Comet with a telefcope,
which always to the obferver appears very
faint and languid, even in the denfer parts
of it, and the extreme parts of the tail make
no appearance at all through a telefcope.

C 4 As
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As to the caufe of the afcent of the tail,
Kepler afcribes it to the rarefattion of the
Comet’s atmofphere by the heat of the Sun,
and the impulfive force of the Sun-beams
carrying along with them the matter of the
Comet’s tail; which alfo accounts, at the
fame time, for the direCtion or pofition of
the Comet’s tail, which is always towards
thofe parts oppofite to the Sun. Since the
‘phznomena of a Comet’s tail depend upon
the heat of the Sun, as has been obferved,
and fince the nucleus or body of a Comet is
heated to that prodigious degree as before-
mentioned, it is but reafonable to {uppofe,
that the action of the Sun’s light upon thofe
ignited particles of the Comet, and its heated
atmofphere, thould carry them away in their
own f.:l.ireff_tis:ms,._r and fo caufe that appearance
of a train of light, or the blazing tail of a
Comet. Now, if we rightly confider the
nature of things, the particles of light agi-
tate and put all the parts of bodies in mo-
tion, particularly the parts of fluid bodies ;
and thofe parts of bodies, whether folid or
fluid, that are ignited, or real fire, evidently

lofe

=
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lofe their ignited particles, and by degrees
become extinct, only by the a&ion of the
Sun’s rays. Thus a fire, expofed to the Sun-
beams, appears immediately to be divefted
of its ignited parts; the flame gradually
Ieflens, the glowing coals by degrees become
wholly extin&, and the fire goes out: alfo
the flame of a fpirit-lamp lofes all its light
in the Sun-beams, and the denfer flame of a
candle burns languid in the Sun; and many
phenomena of a fimilar nature have been
frequently obferved by the curious. Nay,
fome philofophers, who have had the advan-
tage of very large burning-glafles, four or
five or more feet in diameter, have told us,
that they have rendered this impulfive force
of the rays of light upon bodies fenfible to
the eye; for by feveral experiments, which
they have favoured us with an account of
their having tried on light bodies {ufpended
by a fine thread, and then throwing the
denfe rays of light near the focus of the
glafs upon them, it has manifeftly put them
1n motion, ard they have been obferved to
vibrate backward and forward like the pen-

dulum
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dulum of a clock : ‘whence there can be no
difpute but that the parts of bodies may be
propelled and carried forward by the parti-
cles of light in their own direction ; and
though fuch effeéts of the Sun’s rays are very
{fmall, and almoft infenfible, here with us,
where the parts of matter are very grofs, and
confined in a denfe atmofphere, yet the cafe
is undoubtedly far otherwife in thofe free
{fpaces through which the Comets move,
where fcarcely any refifting medium can be
fuppofed, and where the matter of a Comet’s
tail is very fine, and liable to be put in mo-
tion with the leaft degree of force, much
more by the prodigious impetus of a particle
of light moving with a velocity not to be
exprefled or conceived. Agreeably to this
notion of the caufe of the afcent of a Co-
met’s tail, we find the general form of the
tail is that of a dilating vapour, growing
wider towards the extreme parts, efpecially
when they attain to their full degree of heat,
and greateft magnitude. That the tail does
or fhould lie in a right line direction from

the Sun, we have no reafon to {fuppofe, un-
lefs
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lefs it were to move in a real vacuum,
or empty fpace; for though the medium
through which the Comet moves may be
exceeding rare and fine, yet fome degree of
refiftance will arife to fo large a moving
body as the tail of a Comet, and the more
rare the tail is, the greater refiftance it will
meet with from the medium ; therefore the
tail muft be in fome degree incurvated, or
left a little behind the Comet in its motion,
foemewhat like the flame of a candle when it
is moved gently forward through the me-
dium of air; and hence it is that we fee all
the tails of the Comets deviating from a
right line pafling through the Sun and the
Comet, but moftly fo towards the extreme
part.

Sir Ifaac has alfo, in the ftrongeft light
imaginable, rcprefented the extenfive provi-
dence of the Supreme Creator of the Uni=
verfe, who, befides the furnithing our Earth,
and, without doubt, the reft of the Planets,
fo abundantly with every neceffary for the

fupport and continuance of the numerous
races
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races of plants and animals they are ftocked
with, has over and above provided a nu-
merous train of Comets, far exceeding the
number of Planets, to re&ify continually
and reftore their gradual decay. For fince
the Comets are {ubjet to fuch very unequal
degrees of heat, being fometimes {corched
with the moft intenfe degree of it, at other
times {carce receiving any fenfible influence
from the Sun, it can fcarcely be fuppofed
that they are defigned for any fuch conftant
ufe as the Planets. As to the tails which
they emit, they muft, like all other kinds
of vapour, dilate themfelves as they afcend,
and confequently are graduall-y fcattered and
difperfed through all the planetary regions,
and therefore cannot but mix with the at-
mofpheres of the Planets; for it is well
known the Planets have one and all an at-
tractive power, by which they caufe all bo-
dies to gravitate towards them; and there-
fore, in procefs of time, thefe vapours will
be drawn into one or other of the Planets,
whichever happens to be neareft, and acts
the ftrongeft upon them; and by entering

the
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the atmofpheres of the Earth, or other Plaa
nets, may very naturally be fuppofed to con-
tribute to the renovation of the face of
things, in particular to fupply the dimi=
nution caufed in the humid parts by vegeta-
tion and putrefaction; fince vegetables are
nourithed by moifture, and are alfo by pu-
trefation turned in a confiderable part into
dry earth: for it is well known that earthy
fubftances will always fubfide in fermenting
liquors ; whence, by the fame means, it is
very reafonable to conclude that the dry parts
of the Planets are continually increafing,
and the fluid parts diminifhing, and in a
fufficient length of time may be exhaufted,

if they are not fupplied by fome other
means.

Sir Ifaac is alfo of opinion, that the moft
{ubtle and ad&ive parts of our air, upon which
the life of animals and vegetables do chicfly
depend, is derived to us and fupplied by the
Comets ; fo far are they from portending
any hurt or mifchief to us, which the natu-
ral fears of fome men are too apt to furmife,

from
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from the appearance of any thing uncommon
and aftonifhing.

Sir Ifaac alfo fuppofes, that the refiftance
which Comets meet with from the atmo-
{phere of the Sun and of the medium of the
planetary regions, muft occafion a retardation
of their motion in fome {mall degree, which
may be alfo further promoted by the at-
traction of the larger Planets; the confe-
quence of which will be, that the central
force will bring them nearer and nearer the
Sun in each revolution, till at length they
fall into him, and fupply fuel to that im-
menfe body of fre. Sir Ifaac has carried
this {uppofition fo far as to fay, that fixed
Stars (or Suns of other fyftems) that had
been gradually wafted by light and vapours
emitted from them for a long time, may be
re-kindled by the Comets of their {yftems
falling upon them, and from this freth fup-
- ply of new fuel, thofe old Stars acquiring
new {plendour, make thofe new Stars which
we often obferve f{uddenly appear in the

Heavens, and thine with wonderful bright-
nefs
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nefs at firlt, and afterwards vanith by little
and little, of which he enumerates many in-~
ftances.

Nay, further ftill, Sir Ifaac thinks it not
unreafonable to imagine, that the exhala-

tions that arife from the Sun, the fixed
Stars, and the tails of Comets, may at laft

meet with and fall into the atmofpheres of
the Planets, by their gravity, and there be
condenfed and turned into water and humid
fpirits ; and from thence, by a flow heat,
pafs gradually into the form of falts, ful-
phurs, and tintures, and mud, and clay,
and fands, and ftones, and coral, and other
terreftrial {ubftances.

The near approach of fome Comets to the
Earth’s orbit at particular times, may afford
very good opportunities of determining
the parallax of the Sun, as their parallaxes
are very much larger than that of the Sun,
in their perigeums. Dr. Halley fays, that
he found by calculation the Comet of 1680,
on November 11 d. 1h. 6 m, was not above

the
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the femidiameter of the Sun to the north-
ward of the Earth’s path; and had the
Earth been there then, he thinks the pa-
rallax of the Comet would have equalled

that of the Moon.

Some other ufes may be made of the doc-
trine of Comets ; as, that they entirely de-
firoy the arbitrary hypothefis of Cartefian
Vortices, by their regular and free motions
in all directions, through every part of the
Heavens ; as al{o of the folid orbs in which
the Planets were fuppofed to move by the
vain i'maginatian of ignorant {choolmen;
and laftly, the argument againft the eternity
of the univerfe, drawn from the gradual de-
cay of the Sun, ftill fubfifts, and receives
new force from this theory of the Comets.

How far the fate of the planetary fyftern
may be affeted by Comets, or particularly
what may happen in procefs of time to our
Earth, I cannot take upon me to fay; fince,
among {uch a number revolving Comets,
with fuch prodigious tails attending them

through
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throuigh the planetary regiofis, and moving
in all directions among the planetary orbs,
there muft be fomething more than common
chanee fuppofed to guard the Planets from
thocks againft the bodies of Comets, and
immerfions into their tails. There could be
no fecurity againit fuch alarming aecidents,
were it not for the confideration, that all
the motions of the univerfe were at firft de=
figned and produced by a Being, of infinite
{kill to forefee the moft diftant confequences.
Our Earth has hitherto been out of the way
when thefe Comets have pafled by ; but it
requires a perfe& knowledge of the motion
of Comets, to be able to judge if they will
always vifit us in {o inoffenfive a manner.

It is not indeed poffible to fay how far
the Earth may be afteGted by being involved
in the tail of a Comet, efpecially in the
denfer part, near the atmofphere; and it is
to be prefumed, that we fhould all be wil-
lingly excufed from this piece of knowledge
by experiment. Doctor Gregory has given

us his opinion, that if the tail of a Comet
D {hould
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fhould touch the atmofphere of our Earth,

(or if a part of this matter, fcattered and
diffufed about the Heavens, fhould fall into

it) the exhalations of it mixed with our at-
mofphere (one fluid with another) may caufe
very fenfible changes in our air, efpecially in
the animals and vegetables; for wvapours
brought from ftrange and diftant regions,
and excited by a very intenfe heat, may be
prejudicial to the inhabitants or produéts of
the Earth : wherefore, fays the Do&tor, thofe
things which have been obferved by all na-
tions, and in all ages, to follow the appa-
rition of Comets, may happen; and it is a

thing unworthy a philofopher to look upon
them as falfe and ridiculous.

Comets are not comprehended within the
limits of a Zodiac, as the Planets are ; but
being confined to no bounds, are with va-
rious motions difperfed all over the Heavens,
namely, to this purpofe, that in their aphe-
lions, where their motions are exceeding
flow, receding to greater diftances one from
another, they may fuffer lefs difturbance

from
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from their mutual gravitations. And hence
it is, that the Comets which defcend the
loweft, and therefore move the floweft in
their aphelions, ought alfo to afcend the
higheft. Neither are the planes of the Co-
mets’ motions in the planes of the Ecliptic,
or any of the planetary orbits; for had this
been the cafe, it would have been impoflible

for the Earth, or any of the Planets, to
have been out of the way of the Comets’
tails. Nay, the poffibility of an immediate
rencounter or fhock of the body of a2 Comet
would then have been too frequent; and
confidering how great the velocity of a Co-
qnet is at {fuch a time, the collifion of two
{uch bodies muft neceflarily be deftructive of
each other; nor perhaps could the inha-
bitants of Planets long furvive thofe fre-
quent immerfions in the tails of Comets, as.
they would be lizble to in fuch a fituation,
not to mention any thing of the irregulari-
ties and confufion that muil happen in the
motion of Planets and Comets, if their or-
bits were all difpofed in the fsme plane.

Dz The
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The reafon why Comets are fo very nu-
merous is, that a very few could not an{wer
thofe very great purpofes before mentioned ;
for {etting afide the conftant fupply of pla-
netary moifture, an eftimate of which cannot
properly be formed, it is well known by
experience, that the fire of the Sun is re-
newed and recruited very frequently; for
the maculz or {pots in the Sun are only the
parts burnt out, or a dead calx without fire;
and thefe fpots, after many years appearance
and increafe, will oftentimes difappear on a
fudden, and will not be feen again for fome
years; which, I think, plainly fhews that
fomething has happened to the Sun, by
which thofe dark or extin&t parts are re-
kindled and burn again afreth; and why
may not this arife from Comets falling into
the Sun? though we are well affured from
obfervations, that Nature has provided fome
other means to anfwer this purpofe, befides
the bodies of Comets.

Thus have I delivered as much concern-
ing the natural hiftory and philofophy of

Comets,
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The awhole Procefs of CoMETARY CALCU~
LATioN, and Tables of the Elements of
the Theory of @ ComeT’s MoTI1ON, With
their Confiruction and Ufe, exemplified in
the Comet of 1661, which will again vifit
us in the latter End of the Year 1789, as
we have great Reafon to expell,

I]UDGE it will be an agreeable amufe-
ment for my readers, to be inftruced in
a plain and pra&ical method, requiring no
more than a moderate {kill in plane trigono-

metry, of calculating the place and diftance
of this Comet, both from the Sun and from

the Earth, with its latitude and longitude in
the Ecliptic for any given time during the

~ Comet’s appearance ; and the {fame mode of
calculation
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calculation will ferve for any other Comet
whofe period is known. For it is found by
obfervation, that the cometary orbits are
extremely eccentric; and that the portion
which a Comet defcribes during the time of
its appearance, is but a very fmall part of
the whole. The center of fuch an ellipfis
being removed to fo vaft a diftance, muit
occafion the curvature at each end to be
vaftly near to that of a parabola, having the
fame focal diftance; and confequently the
motion of a Comet may be calculated in a
parabolic orbit, without any confiderable
error.

Now, as Comets may be fuppofed to
move in fuch orbits, having the Sun in their
common focus; and it being well known
that all parabolas, cut from fimilar cones,
are fimilar; it therefore follows, that if any
determinate part of the area of a given para-
bola be divided into any number of parts at
pleafure, there will be a like divifion made
in all parabolas under the fame angles, and

the diftances will be proportionable,
Thus
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Thus in the following figure, let s be the
Sun, pqr part of the orbit of the Comet

expeted, p the perihelion, r the place where
the Comet is go° diftant from the Sun, q_the

. place of the Comet on the 1t of December

Old Stile, or the 12th of December New
Stile, 1789 ; draw qa perpendicular to the
axis, and let @b be a tangent to the curve in
the point q_, and perpendicular thereto draw
BQ_; then, by the nature-of the parabola,
we have AB=sRr, the femilatus retum.
Put the given area pQs—=az, and Aq=x, and

3
we fhall have f—2+§= 12 2, or its equal

%34 3x=124, which folved will give the
ordinate AqQ_, and from thence we get pa ;
but pa 4 ps=sq_, the Comet’s diftance
from the Sun; then in the triangle saq,
right angled at A, we have sq_and Aq_known,
and from thence we find the angle qsa, as
alfo the angle psq_, or the angle from the
perihelion, is known.

The velocity of a Comet moving in a pa-
rabola is every where to the velocity of a
E Planet
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Planet deferibing a circle about the Sun, at
the fame diftance from the Sun as /2 to 1,
that is, as the.{quare root of 2 to 1, by
Cor. 77, prop. 16, lib. i. of the Principia,

If therefore a Comet in its perihelion were
fuppofed to be as far diftant from the Sun as
the Earth is, then the diurnal area which
the Comet would defcribe, would be to the
diurnal area of the Earth as /2 to 1; and
confequently, the time of the annual revo-
lution of the Earth is, to the time in which
fuch a Comet would defcribe a quadrant of
its orbit from the perihelion, as 3.14159,
&c. to /%, viz. as 3.14159, the circum-
ference of a circle whofe diameter is unity,
is to 365.25 days, the time of one revolu-
tion of the Earth, {o is .94281, the fquare
root of -, to 109 days 14 hours 46 minutes,
the time in which a Comet would defcribe
a quadrant of its orbit from the perihelion.
Now, feeing the Comet would defcribe that
quadrant in 109 days 14 hours 46 minutes,
and fo the parabolic area analagous to the
arca PRS, being divided into 100 parts, to

each
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thereto, I muft premife this rule :==Take
the fquare root of the cube of the Comet’s
perihelion diftance, and divide unity thereby;
multiply the quotient by the conitant factor
0.912280, or its log. 9.960128, the produ&t
will give the diurnal area required.

Comet’s perihelica diftance, .44851, log. —_ 6.348228
Multiply by - — e 3

Cube of the perihelion diftance =~ - - 2)1Q,044684

Divide by 2, gives the fquare root  —  — =g.522342
Conftant log. — —_ —  9.g60128

Log. of the diurnal area 3.037 — —  9.482470

Multiply this diurnal area 3.037, by the
number of days and decimal parts of a day,
if any, the product will be the area prqs,

or mean anomaly for the given time,— -

Thus:

d. h. m,
Time of perihelion, January Old Stile, 166; 18 23 41

Given time, December 1, Old Stile, 1989 — 1 23 4r1

-

Before perihelion = —_ - 46 o o

Then
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Then 3.037, multiplied by 46, gives
139.702, the diurnal area or mean anomaly,
Having therefore the area PRsQ=139.702, we
find qa=x from the equation x> 3x=124;
for when the quadrantal area Psr is 100, if
we put SR=x=1, We get xI4-3x==4=—=124;
and therefore, when the mean anomaly is

but-l-é—a part of this, we fhall have x4 3«

4

100

=04, a conftant multiplier for re-

ducing any anomaly to fit it for the equation.
Thus .04 multiplied into 139.702, gives
5.588, but x34-3x=5.588. Now it appears
that x i1s fomewhat more than 1, but con=
fiderably lefs than 2, Put r=—=1, then
r-+z=x«, from whence we get 734322437
5.588. —1r3i—3r

e e
G =264, then r42=1.264=x; this

+ 32=5.588 =" . 2=

kLo EE

number being fomewhat too great, I repeat
the operation, by affluming r==1.264, and

- the value of x comes out 1.23507==AQ_, €X~

tremely near,

"Then,
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Then, by the property of the parabola,

we fhall have %:0,76269=ﬁh but ar+

ps=—qs=1.26269, the diftance of the Comet
from the Sun for the given time: but to ex-
prefs this diftance in the fame parts, the
Sun’s mean diftance from the Earth contains
100000, we muft confider that the perihelion
diftance of the Comet ps is equal to .44851,
whence sk =.8970z=2ps, then fay, as
1:.89702 :: 1.26269 : 1,13260=258q_, re-
duced ; and as 1:.89702 :: .26269 : .23564
e==aAs ; reduced alfoas 1: .89702::1.23507:
1.10788=Aaq_, reduced; which are the ex-
preffions required. For ap=.76269 - Ps
=.r=1.26260=—sq. And sq=1.2626g—
SR =1=.26269 = As. Then in the right-
angled triangle qas, we have all the fides
given, viz. As, .23564 sQ_, 1.13266 and AQ
1.10788. To find the angle Qsa.

As sq, 1.13260 — — —_— 0.054009
To Radius — — — 10,000000
Sois aAq, 1.10788 —- — 0.044493
To s. angle qsa 78° _— — 9.990394

From
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For the Comet’s heliocentric latitude:

As Radius — - —  10.0000C0
To f. 68° 31’ 49" Comet from its node — 9.968568
Sois f. 22° 3¢’ go” inclination — - 9.733 371
To f. 36° 5’ 21" heliocentric lat. Comet — 9.70013¢

For the log. of the true diftance of the
Comet from the Sun:

Log. of the proper dift. Comet from the Sun —  0.40221¢5
Log. of the Comet’s perihelion diftance — 0.651772
Sum of the two logarithms -_ —  0.054027
As Radius — — - 10.000060
To the fum of the 2 logs. — ~  0.054027
So is fc. 30° ¢" 21" heliocen. lat. —_ —  9.0171Q1
To log. of the Comet’s curtate diftance P B 9.991218

m——

Remark. If the curtate diftance of the
Comet from the Sun be greater than the
diftance of the Earth from the Sun, we muit
work in the calculation as is done in the
calculation of the places of the fuperior Pla-
nets; but if the curtate diftance of the Co-

met
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by 36, gives the mean anomaly or area
PRSQ_, equal to 109.332; this multiplied
by the common multiplier .04, we fhall
have 4.37328 =3 + 3%, which folved as in
AQC
4PS
=0.56222=AP; then AP} Ps=qs=
1.06222, the diftance of the Comet from
the Sun at the given time; which diftance,
exprefled in the fame parts as the Sun’s

mean diftance from the Earth, contains
100000 (fee p. 40) we get qs=0.95287,
As=.05581, and AQ=0.95120.

I

page 39, gives x =1.0604=AQ_, and

In the right-angled triangle qas, are given

the fides sq_0.25283, and aq_.g5120. To
find the angle qsa :

As sQ_0.95283 — - 9-979015
To Radius —_ —_— — 10.000000
Sois Aqo.g5120 ) — - 9-9?317;
To f. ang. qsa, 86° 3¢’ —_— s 9-9991;’. -

From 180" take the angle qsa, 86° 39,
- and there will remain the angle psq_, 93° 21
the
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TasLe V. Mean Motion of the Sun for Davs,

Hours, MinuTEs, and SEcONDs.

. H.|- o ¢ # H. a T W
Days Meané:ligtmn of im's Min|: ¢ # o \Mind 7.7 ™
: o, Sec.| M M i | Qe |t M
S. [a] r i'-.F e . K%
1 5o 8| o t|o 2 48 | 31 | 1 16 23
2 1 c8 17 | 0 2 4 56} 32 11 96 61
3 s 5721 1%t | 23 724 | 33| 3 21 19
4 35633 1 | 4 9 5t | 34.| 1 23 47
: 45542| 1 | 8| 1219} 35| 12634
6 scas50| 1 | 6] 1447 | 36| 12842
7 6 53 58| 1 7 g7 2 L a3 k¢ 4T 10
5 7§ 7.1 | 8| 1943|381 3338
9 8tz 15| 1 9 22’ sx | Ayl 3 2y 6
10 ggrz3| 2 |10 24 38 | 40 | 1 38 34
i 10 60 32 | .2 |11 27 b6 |41 41 4r 1
12 11 49 40| 2 | 12 20 34 | 42 | 1 43 29
I3 1z 48 48 | 2 | 13 32. 2 | 43 | 1 45 §7
14 13 47 57| 2 | 14| 34 30 | 44 | 1 48 25
15| 1447 5| 2 |¥5| 3658 [45| 1 5053
16 15 46 13| 3 | 16 39 so-| 46 | 1 8% 21
17 1045 32 |V3 1Ry ) “araailey i v Sl
18 17 44 30| 3 |18 44 21 | 48 | 1 58 16
19 184338 ) 3 [ 19| 4649 |49 | 2 044
20 19 42 47 | .3 |20 Ap 13:-L.s0.| 2. 3 .12
21 i 0 D B L BT 45 | 5F | 3 a 40
22 ak 4% 3| 4 |'Ba g4 13| 52 | 9 8
23 33 40 12 | 4 a3 56 40 | 53 | 2 10 36
24 | 233920| 4 |24 59 8| 54| 213 3
28 24 39 281 4 Las f1-n36| celsgr s
26 | 253737 | 4 |26t 4 4 |s6| 21759
27 26 36 45| 4 |27 |1 632 | 57| 2 2027
28 | 2735563 5 | 28| 1 9 o §8 222535
29 28 35 2| 5 |29 |1 1127 |59 |2 2523
30 29 34 10 g 180 113 ¢4 | 6o | a2 3% 50
31 1 0 33 IIE g

TABLE
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Tasre VI. Equation of the Sun’s CenTEr.

ArcuMeENT Sun’s MEaN ANoMALY, v
®’ | Signs o. | Signs 1. | Signs 2. | Bigns 3. | Signs 4. | Signs ¢.
M.A.| Subrt. Subt. Subt. | Subt. Subt. Subt.

Q. b wbn. by etach elecpoa 3o o w£datr TUg
o0 o o|05652[13015)1 55491 41 22|0 69 ©
I 1 5g o 58 36 |1 40 16| 1 55 501 40 22| g7 12
2 38 |1 o181 41 35]11 55 49[1 39 20| g5 23
30 56711 159|142 13[135546(1 38161 5334
4| 7561 339|143 81 5542|137 10| o1 44
5| 954 |1 piBlr4e 2/15535(136 3| 49 ¢3
6| 115211 657|144 54[15526/13453] 48 1
7| 135001 833|145 4471 5515|133 41} 46 8
8| 548 |1 10 gla 46 Fy|riEg ‘1 |1ig22B | 44 14
Q| 17 45 |1 I1 43|10 47 19|11 54 4541 31 13} 42 19
o| 1942 |r 1316|148 3|1 5429|129 57| 40 23

21 39 |1 14 48 |1 48 45|1 54 9128 38| 38 27
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EccenTrICITY 1685,

Locs. of Sun’s Dist. from the EARTH
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of the perihelion diftance of the Comet
from the Sun: the fum will be the lo-
garithm of the mean motion, to be
fought in the firft column of the gene-=
ral table, viz. table 1. p. 62.

7. ‘With the mean motion let there be
taken the correfpondent angle from the
perihelion in the fame table, and the

“logarithm for the diftance from the
Sun : then in Comets that are direét, °
add, and in retrograde ones fubtract (if
the time be after the perihelion) the
angle thus found to or from the peri-
helion; or in dire& Comets fubtra&,
and in retrograde ones add (if the time
be before the perihelion) the aforefaid
angle to or from the place of the peri-
lielion, fo fhall we have the place of
the Comet in its orb: and to the loga-
rithm for the diftance found, add the
logarithm of the diftance at the perihe-
lion; the fum will be the logarithm of

the true diftance of the Comet from
the Sun,

4. The
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4. The place of the node, together with
“the place of a Comet in its orb, being
had, let the diftance of the Comet from
the node be taken; then the inclination
of the orbit being known from table 1.
p. 60, we by the common rules of tri-
gonometry may compute the Comet’s
place reduced to the ecliptic, the incli-
nation, or heliocentric latitude; and
the logarithm of its curtate diftance.

From the foregoing elements being deter-
mined, we may, by the fame rules that we
compute a Planet’s place from the Sun’s
place and diftance given, find the geocentric
~ place both in latitude and longitude of a
Comet, as I fhall thew at large further on;
in the mean time fhall, in order to remove
eévery obftacle or apparent difficulty, premife
a few neceflary remarks.

-~ The logarithm of days is added to the
given logarithm of one day, that the motion
of one day may be underftood to be multi-
Phﬂd by the number of days; for it is well

known
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known that the addition of logarithms doth
infer the multiplication of numbers corre-
fponding to thofe logarithms; and thefe
things may fuffice, if fo be the Comet be
fuppofed to pafs in its perihelion at a diftance
equal to a radius of the orbis magnus. But
if, which commonly is the cafe, the Comet
doth not pafs at that diftance, but at a
greater, as it is fometimes ; or at a lefs, as
oftener happens, that area proportional to
the time is to be increafed, or diminithed,
and this in the fub-fefquialteral proportion
of that leaft diftance from the Sun; fo that
at length that area may rightly reprefent the
mean anomaly : from whence the logarithm
of that fefquiplicate diftance is to be added
to the former fum of the logarithms, and the
radius to be fubtracted according to the exi-
gence of the golden rule to be praétifed in
logarithms ; or, which is the fame, the
arithmetical complement only of that fefqui-
alteral logarithm is to be added. Now it
ought not to feem ftrange, that in lefler
diftances we, by adding the logarithm, ob-
tain the true proportion increafed, and the

fame
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{ame greater diftances diminithed : for mul-
tiplication by a fraltion, vulgar or decimal,
doth no lefs diminith the fum than multi-
plication by whole numbers doth increafe it,
and the thing is the fame in logarithmetical
addition. Alfo it muft be obferved, that
the logarithms fet down in the third column
of table ii. p. 62, are not the logarithms of
the numbers of the diftances from the Sun,
to be added over and above the radius to the
mean diftances; but of numbers, by the
multiplication of which that true diftance
were to be obtained: from whence the lo-
garithms of the fame being fuperadded to
one another, will eafily give us the loga-
rithm of that whole diftance from the Sun.

Thefe things being well underftood, we
thall be able to undertake and perform the
whole procefs of calculation, not only of this
Comet, which is expected to make its ap-
pearance in 1789, but alfo of any other Co=
met, inferted in the firft or general table,
p. 60.

1 A CaLr-
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For the Comet’s gcocentric latitude 2

Oy £ &
Asf. 52 8 5z Commutation co. ar.
Tof. 45 24 2 Elongation - —

Soist. 12 49 25 Comet’s heliocentric latitude

Tot, g 28 g Comet’s geocentric latitude

U.Iﬂisg{
g.762895
9-3§722§

9.222714

T e i

To find the Comet’s diftance from the
Earth in miles, on the 2d of December,
Old Stile, at noon; the folar parallax 10

{econds.

As Radius —_— —

To f. 68° 32' Comet from its node  —
So is so_0.8265 — —
To qx 0.7692 —_— —

As Radius — ——

To f. 32° 36’ Comet’s inclination
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How‘ to delineate-the VisiBLE PATH of a
CoMmEeT among the fixed STARS, on the
Surface of the CELESTIAL GLOBE.

T HE method of drawing on a Globe the
¢ra@ of a Comet, or its apparent path
amongft the Stars in the Heavens, 1s both
eafy and diverting, as we may by {o doing
be able to forefee and thew what courfe the
Comet will take during the time of its ap-
pearance, and alfo in what part of the Hea-
vens it may be expe@ed at any time affigned.

In order to the doing this, it will be ne-
ceflary to make three obfervations on the
place of the Comet at its fir{t appearance, as
correCtly as we can at the diftance of 24 or

48 hours from each other, as the ftate of the
air, &c. will permit,

Aftronomers make ufe of feveral methods
for inveftigating the apparent place of a Co-
met ; one of which is the method I am now

gning
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going to explain. Thus firetch a thread
over the Comet, and two known fixed Stars,
in a right line with the Comet ; then mov-
ing the thread into another pofition fo as may
bring the Comet into a right line with two
other known fixed Stars, which is eafily done
aninng fuch a vaft number of Stars. Having
thus got the pofition of the Comet in refpect
of thefe Stars in the Heavens, by finding the
fame Stars on the {urface of tha Glubc:, and
laying the quadrant of altitude over each two
refpectively, and drawing lines between them
with a pencil, thofe lines will interfect each
other in the place of the Comet in each ob-
fervation; and thus the places of the Comet
may be affigned on the furface of the Globe
for any number of obfervations, and a circle
pafling through two or more places, thus
marked on the Globe, will be the future
way of the Comet,.

It remains now that I explain the method
of drawing the great circle above-mentioned,
which is thus done: having got two, three,

or more places of the Comet marked on the
Globe,
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Globe, let one of the poles of the Globe
be raifed or deprefled, and the Globe turned
about till the places of the Comet marked
thereon coincide with the horizon, or touch
it all at the fame time ; then, with a pencil,
draw a great circle along the furface of the
Globe by the horizon, and that will be the
path of the Comet required, or its vifible
way in the Heavens.

In the points where this circle interfects
the Ecliptic will be the nodes of the orbit
of the Comet; and the angle contained be-
tween this circle and the ecliptic, will be
the inclination of the Comet’s orbit to the
plane of the Ecliptic ; the quantity of which
is readily meafured at the goth degree from
the node, on the quadrant of altitude fixed
over the pole of the Ecliptic, and laid on
the faid goth degree.

After this manner the place of the Comet
for every night it can be {een, may be repre-
fented or protracted on the furface of the
Glabe ; and thereby its longitude, latitude,

velocity
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velocity of motion, and all things relative
to it, may be eafily defined.

Having all along confidered the orbits of
Comets as parabolic; upon which fuppofi-
tion it muft follow, that Comets being im-
pelled towards the Sun by a centripetal force,
would defcend as from f{paces infinitely dif-
tant, and, by their {o falling, acquire fuch
a velocity as that they may again fly off into
the remoteft parts of the univerfe, moving
upwards with a perpetual tendency, fo as
never to return again to the Sun. - But fince

they appear frequently enough, and fince
none of them can be found to move with an

hyperbolic motion, or a motion fwifter than
what a Comet might acquire by its gravity to
the Sun, it is highly probable they rather
move in very eccentric elliptic orbits, and
amake their returns after very long periods of
time, One principal ufe, thercfore, of the

table,
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table, in page 60, of the Elements of the
Cometary Motions, is, that whenever a new
Comet (hall appear, we may be able to know,
by comparing together the Elements, whe-
ther it be any of thofe which have appeared
before; and confequently, to determine its
period, and the axis of its orbit; and alfo
to foretell its return.

The Comet which Apian obferved in the
year 1531, was the fame with that which
Kepler and Longomontanus more accurately
defcribed in the year 1607, and which Dr.
Halley obferved in 1682 ; and, according to
the predi&tion of the Do&or, the fame Co-
met again vifited the earth in 1758 ; and was
obferved by Mr. Benjamin Martin, Dr. Pa-
trick Browne, and many others; which
leaves no room to doubt but the reft may
return alfo : for it is highly probable, that
the Comet obferved by Apian in the year
1532, was the fame with that obferved by
Hevelius in the year 1661, which will again
vifit us in the year 1789. As a further proof,
and as far as probability from the equality

of

































