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ADVERTISEMENT,.

THE following Effay is intended for the ufe of
fuch only as give mathematicians credit for their
calculations of the orbits, or paths of Comets in
the heavens; and who, (takmnr it for granted that
thofe calculations are juft) wifth to gratify their cu-
riofity, as well with regard to the refult of mathe-
matical demonftrations, as to the ph®nomena,

and moft interefting particulars of thefe erratick
ftars,

An aftronomer, armed at all points with Theorems,
Problems, Corollaries, Lemmas, and Scholia, is a very
formidable being, and equally inaccefiible to the
generality of mankind, with the ftars about which
he writes. And yet, without thefe terrible arms to
defend him from ignorance and prefumption, his
{cience would derrenemte into judicial aftrology,
and he would be little better than a juggler or a
fortune-teller. It is therefore intended in {ketching
out the following little hiftory of Comets, to ﬁwu
the reader the expence of purchafling, and trouble
of perufing a great number of difficult and dry
treatifes, and to give him the fum and fubftance of
fuch difcoveries and conclufions, as have proceeded
from the moft laborious and operofe calculations,
to which human intelligence can reach. And it
fhould be remembered, that though the foregoing
letter is written in a familiar and fportive ftile, and
accommodated to the perception of the ladies, and
fu.h as are unfkilled in mathematicks, yet it is
tounded on true fcience: the author having been
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among the firft, and moft able geometricians, who
adopted and explained the Newtonian philofophy
in France, and who, by his journey to the polar
circle, in order to meafure a degree, has proved
and illuftrated it, by afcertaining the figure of the
earth to be juft what our great countryman had
always fuggefted it to be.
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That have appeared fince the Year 1742.

IN the preceding letter it has been remarked,
that Dr. Halley upon the Newtonian theory, had
determined the elements of twenty-four Comets*.
At prefent the number of thofe that have been ac-
curately obferved, and whofe orbits are calculated,
is more than doubled. A particular detail of fuch
as are moft interefting may therefore be acceptable
to our readers. We fhall however, only juft men-
tion the Comets of 1702, 1706, and 1718, whole
elements different aftronomers have determined by
the Newtonian method 3 but fhall be a little more
particular about that of 1729. A Comet rendered
very fingular, if not by its brilliancy, at leaft by

* The elements of a Comet are the five articles which de.
termine the pofition and magnitude of the parabola jt defcribes,
and which conftitute its theory ; namely, its node, inclination,
place of its perihelion, perihelion diltance, which is the fquare
of the parameter, and the time when the Comet arrives at ics
perihelion,

other
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other circumftances. It was firft perceived at
Nifines, by father Sarabel, a Jefuit, July 31, be-
tween Canis Minor and the Dolphin, it was fo fmall
and dull, that during moon light, it was f{carce
vifible ; however, this father informed Caflini, and
the academicians of it, who obferved it from the
1t of Auguit till the 21t of January 1730, when
it difappeared. Their obfervations are publifhed
in .the Memoirs of the Academy of Sciences for
the year 1730, and after them Maraldi, in 1742,
has calculated the parabolic trajectory, which it de-
fcribed. Many other aftronomers have done the
like, as the Abbé de la Caille, M. de Lifle, Mr.
Kies, aftronomer at Berlin, M. Struick, &c. It
pafled between the orbit of Mars and that of Ju-
piter, but much nearer the latter; hence it was
always fo {mall and moved fo flow, (for it hardly
advanced an eighteenth of a degree in the fix
months it was obferved) at firfl its motion was
direct, and then retrograde, like the fuperior planets.
Calculation agreed fo well with thefe obfervations,
that though they amounted to fifty, the difference
in longitude exceeds not three minutes, and in la-
titude only a few feconds.

We fhall pafs over the Comet of 1737 calculated
in the Philofophical Tranfactions, N” 446. That
of 1739, of which feveral altronomers have given
the elements; and come to that of

1742. This Comet, notwithftandiug M. de
Maupertuis thinks it fo contemptible, was oblerved
by Mr. Betts at Oxford, who fuppefed its magni-
tude to be, at leaft equal to that of the Earth,

1743. Two Comets appeared this year. The
firlt was obferved by M, Struick, the fecond by Mr.
Klenkenberg ;
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Klenkenberg; but both were fmall and offered na
remarkable phenomena to common obfervers.

1744. The Comet which appeared this year,
was firft feen in England, at the obfervatory of the
Earl of Macclesfield, December 23, 1743. It
feems to have been accurately obferved at Oxford
by the reverend Mr. Betts, who in his.journal,
January 23, 1744, fays, ¢ The Comet this even-
‘¢ ing appeared extremely bright and diftin&, and
¢ the diameter of its nucleus, nearly equal to that
¢ of Jupiter, its tail extending above fixteen de-
¢ grees from its body.” and adds, ¢ That on Fe-
¢¢ bruary 23 the prodigious brightnefs it acquired,
‘¢ by its near approach to the fun, made it vifible
¢¢ in the day time.” The nodes of this Comet,
and the planet Mercury, were fitvated within lefs
than halt a degree of each other; which gave rife
to a report that the Comet had carried Mercury
from its orbic: but, fays Mr. Betts, ¢« Upon com-
¢¢ puting their heliocentric conjunction, which hap-
¢« pend February 18, I found the Comet was,
¢« at that time, diftant from Mercury nearly one
¢ third part of the great circle; being twice as
near the Sun, as the planet Mercury. This was
the moft confiderable Comet that had appeared {ince
the year 1680,

M. des Chezeaux (Effais de Phylique 1751)
obferves, that at its firlt appearance, it had no
tail, at lealt perceptible to the naked eye; but in
approaching the Sun, it acquired one which in-
creafed every day till it arrived at its perihelion; fo
that February the r7th it was forty degrees long,
and it {till augmented confiderably after the peri-
helion 5 for though the body of the Comet could
no longer be feen, the tail was vifible two hours

: beforg
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before fun-rife, 20 or 30 degrees above the hori-
zon, while the body was below it. According to
this author, the taill was divided into five large
ftreams, or bands, and muft have afforded a ftrange
fpectacle, if the Earth had been at that time in a
favourable pofition for obferving it. This Comet,
and that of 1742, gave rife to feveral learned and
ingenious works. Soon after M. de Maupertuis®
letter, came out the Theory of Comets by M. le
Monnier, 8vo. in which, befides the tranflation of
Halley’s Synopfis, is included an introduction and
hiftorical fupplement concerning the progrefs of this
theory, before and fince Newton’s time ; together
with divers interefting particulars relative to the
catalogue of the fixed {tars, and theory of the Sun:
the treatife of M. des Chezeaux, mentioned above:
Offervazioni intorno Ja Cometa dell anno 1744, or
obfervations concerning the Comet of 1744 by Za-
notti, profeflor at Bologna; and an excellent treatife
by the celebrated Euler, called Theoria Motuum
Planetarum, & Cometarum, or Theory of the mo-
tions of Planets and Comets, &c, &c.

1746. The Comet of this year was firft obferved
at L,aufanne, Auguft 13, by M. des Chezeaux; and
was {een afterwards by many other aftronomers. It
was then proceeding to its perihelion, to which it
arrived not before February 8, 1747.

- 1748. M. Struyck informs us, (Philofophical
Tranfaltions) that in the month of May this year,
three Comets were vifible, both at Amfterdam, and
in other parts of Europe, on the very fame night;
of which there is no other inftance in hiftory: one
of them was obferved by F. Hallerftein, at Pekin
in China, from April 26, to June 18, who fays
{ Philofophical Tranfactions abridged, vol, x.) ¢* The

' ¢« Comet
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= Comet feen by us this year was very difmal, for
¢¢ beflides its thining with a very obfcure and ma-
<t lignant light, it went in fo defert a path, and in
¢ fuch an unfavourable fky, that it could be ob-
«¢ ferved but very feldom, and be compared with
«“ but a few fmall ftars not well known.” :

1757. Itis remarked by M. Montucla (Hiftory
of Mathematics) that near ten years had elapfed fince
-any Comet had appeared. A very uncommon cir-
cumftance, if we may judge by the frequency of
thefe phenomena for fome centuries paft, fince Co-
mets have been fo narrowly watched. The Comet
of this year, however, came kindly to relieve our
impatience. It was accurately obferved by Dr.
Bradley, from September 12, to October 11, and
again on the 58th and 1gth of the fame month.
¢ When I firft difcovered this Comet (fays the
¢ doctor, Philofophical Tranfactions, vol. L.) it ap-
¢ peared to the naked eye like a dull ftar of the
¢ fifth or fixth magnitude ; but viewing it through
‘“ a feven foot telefcope, I could perceive a {mall
¢ nucleus, (furrounded, as ufual, with a nebulous
¢ atmofphere) and a fhort tail, extending in a di-
¢¢ reCtion oppofite the Sun.”

< It kept nearly at the fame diftance from the
¢ the Earth for about ten or twelve days together,
¢ after I firft faw it; but its brightnefs gradually
‘¢ increafed then, becaufe it was going nearer to
“¢ the Sun., Afterwards, when its diftance from the
“ Earth increafed, though it continued to approach
‘¢ the Sun, yet its luftre never much exceeded that
“ of ftars of the fecond magnitude; and the tail
“ was {carce to be feen by the naked eye.”

The
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The elements the dotor has given of this Comet
(adapted to Dr. Halley’s general table for the mo-
tion of Comets in parabolic orbits) will be fufficient
to enable future aftenomers to diftinguith it upen
another return; but as they do not eorrefpond with
the elements of the orbit of any other Comet hi-
therto taken notice of, we cannot at prefent deter-
time its period. |

This Comet was likewife obferved by Mr. Klen-
kenberg at the Hague, who in a letter to Dr. Brad-
ley fays, ¢¢ It appears very evident net only from
“ my calculation, but from every other circum-
¢ ftance of this Comet, that it is not the fame with
¢ that of the year 1682, which on certain accounts
‘¢ is very defirable to be known ; for both here,
¢ and in other parts of the Netherlands, there have
¢ been fome pcople who have publifhed mere con-
¢ jectures; and have ventured (very minutely and
“ exactly, as they pretended) about the time that
¢¢ this Comet firft appeared, to predict the return
¢ of that of 1682: but by the above obfervations
¢ the weaknefs of their pretenfions is evidents
¢ whereas, if this had proved to be the expected
¢ Comet, they would have affumed to themfelves
¢ much undue praife, and have pretended to know-
¢ ledge even fuperior to the every-where much ce-
¢¢ lebrated Newton, and Halley?

LAl

1758. Aftronomers were much difappointed this
vear in not finding Dr. Halley’s prediction fulfilled ¢
who in his Synopfis of Comets has thefe words,
¢ and indeed there are many things which make
“ me believe that the Comet which Appian ob-
¢ {erved in the year 1531, was the fame with that
“ which Kepler and 1L.ongomontanus took notice
“ of and defcribed in the year 1607, and which I

¢ myfelf

(el
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¢ mylelf have feen return and obferved in 1682

<« All the elements agree, and nothing feems to
<« contradict this my opinion, befides the inequality
<« of the periodic revolutions: which inequality is
¢ not {o great neither, as that it may mot be owing
¢ to phyfical caufes. For the motion of Saturn is
¢« fo dilturbed by the reft of the planets, efpecially
¢ by Jupiter, that the periodic time of that planet
€ is uncertain for fome whole days together.. How
« much more therefore will a Comet be fubject 10
¢ fuch like errors, which rifes almoft four times
<¢ higher than Saturn, and whofe velocity, though
¢ increafed but very little, would be fufficient to
<¢ change its orbit from an elliptical to a parabolic
= one. However, I am further confirmed in my
s« opinion of the Comets which appeared at the
“¢ above pﬂrmds being the fame, and let me alfo
¢ add, that in the year 1456, in the fummer time,
«¢ a Comet was feen paffing retrograde between the
¢« Farth and Sun, much after the fame manner:

« which, though nobody made obfervations upon
<. it, yet from its period, and the manner of its
¢ tranfit, I cannot think different from thofe I have
¢ juft mentioned. Hence I dare venture to fore-
¢ tel that it will rewurn again about the year
% 19587

As this is a point, and a period, of equally great
importance in aftronomy, we muft not pafs them
over too haftily. Mr. Barker in a letter to Dr.
Bradley, 1755 (inferted in the Philofophical Tranf-
attions of that year) has given, in twelve fhort
tables, the apparent path of this Comet, {fuppofing
its perihelion any month in the year, with its ac-
curate diftance from the Earth. But as no allow-
ance was made for the difturbance this Comer might
have met with, either from the planets, or other

Comets,
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Comets, in its path, it did not return within the
period for which his tables_wcre conftruéted,

- But while all the world was big with expeQation,

and aftronomers had turned night into day, in hopes
of the accomplifhment of that prediction which was
to confirm their favourite theory : while fcoffers
began to trinmph in the hope that thefe ftar-gazers
were no greater conjurors than themielves; and
while the friends to {cience began to tremble for the
event: the profound and indefatigable M. Clairaur,
one of the famous academicians who accompa-
nied M. de Maupertuis in his voyage to the polar
circle, remembering Dr. Halley had {uggelted that
it was poffible for the Comet of 1682 to be im-
peded or accelerated in its courfe, by its approxi-
mation to Jupiter, went to work in order to dif-
cover by calculation, its approaches, not only to
Jupiter, but to the reft of the planets, and to find
out their attractive powers over it.  What a ftupen-
dous undertaking! but let him fpeak for himfelf.
¢ The return of the Comet of 1682, in the time
¢« prefcribed by the Newtonian theory, (adverufe-
“ ment to his Theory of Comets, Par. 1760) is one
¢ of thofe events which diffufe new light upon the
<¢ laws of narure, and which conftitute a memorable
“ @ra in fcience. An event which has effcétually
¢ diffipated the laft remaining cloud which could
¢ poffibly vbicure the fyftem of auwraction,

¢ In the year 1757, I had 2 mind to make a new
¢ application of tae folution | had given of a fa-
“ mous problem ten years before *, to demonitrate

* This was the problem of three bodies, firlt applied to
the tbcory of the Moen, Vide Frincipia, lib, iii. prop. 25.
prob. 6.

LE Ehc



4% )

«the univerfality of gravitation. The fulject
« which afforded me this new application, was the
« Comet of 1682, which was then expelted to
¢« return according to Halley’s prediction from
¢« Newton’s theory, As the aftion of the great
¢ planets upon this Comet might produce one ot”
“ many years variation in its period, it rendered its
‘¢ return fo uncertain that it was equally expected
““ in 1757 or 1759*: | propofed therefore to find
‘¢ the true time when the expeéted Comet would
«¢ reach its perihelion.” '

* Though this has been afferted by Mr. Barker and many
others, from the firft edition of the Synopfis of Comets publifhed
in 1705 ; yet it is not exaét, Dr. Halley then indeed foretels
the return of this Comet in 1758, But many years afterwards,
when he had carefully fearched into the catalogees of ancient
Comets, and difcovered that three others in the fame order, and
at like intervals of time had preceded the three upon which his
conjefture was founded, he began to be muach more confirmed
in his former opinion, of all thefe being one and the fame
Comet. But, after accounting for fome fmall diverfity in their
inclinations and periods from the altion of Jupiter, which, by
its attraétion, alters the proper velocity of the Comet when in
its neighbourhood, the Doctor adds, ¢ it is probable that its
«¢ return will not be till after the period of feventy-fix years or
«¢ more, about the end of the year 1758, or the beginning of
« the next.  Circa finem anni 1758, wel iuitinm proximi futu-,
“ rum.” This puts the year 1757 quite out of the gueftion,

N. B. The above is taken from Dr. Halley's Tabulz Aftro-
nomicz, publithed in 1749, feven years after the author’s death,
and ten years before the accomplithment of his prediction,
which he finithes by thefe remarkable words, ¢ You fee there-
+¢ fore an agreement in all the elements of the three lalt ap- -
¢ pearances, (in 1531, 1607, and 1682) which would be next
¢ to a miracle if they were three different Comets, or if it was
*¢ not the approach of the fame Comet towards the Sun and
¢ [arth, in three different revolutions round them. Whesefore,
« if, according to what we have already faid, it fhould rewurn
“ again about the year 1748, candid poflerity will not re-
¢ tufe to acknowledge that this was firlt difcovered by an

o Englimman."
E The
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¢ The labour upon which I entered was im-
“ menfe, and I was unable to arrive at any certain
¢ conclufion before the Autumn of 1758. I then
- % thought it behoved me not to lofe a moment,
¢ ere I acquainted the public and aftronomers,
¢ with the refultof my operations.”

November 14, 1758, he prefented to the Royal
Academy of Sciences a memorial upon the {ubject
and fuccefs of his enquiries. He there undertakes
to prove, that the retardation of the expected
Comert, fo far from 1nJur1ng, would confirm the
fyltem of attraétion, as it was a neceflary conﬁ:—
quence of the extent of that power. ¢ This is
¢« queftion which has not hitherto been fxamined
¢ by geometricians: if it had, the refult muft
¢ always have been given conditionally. A body
¢ which paffes into fuch remote regions, and re-
¢ mains out of fight during fuch long intervals,
¢ may be affeCted by caufes wholly unknown to
¢ us; fuch as the action of other Comets, or
* even by planets, too diftant from the Sun ever to
¢ be perceived by us.”

After this author had calculated all the diftur-
bance that Jupiter might have occafioned to the
Comet during its three entire revolutions, a new
difficulty occurred: he found™ it neceflary to go
through the fame operations with regard to Saturn;
the mafs of which planet being one third of that
of Jupiter, might, ceteris paribus, produce one-
third of its effe¢t: and that was fufficient to merit
a particular examination.

As to the other heavenly bodies in our fyftem,
their maflfes notamounting to the hundredth part of
thofe of the twofuperior planets, their effect is almoft

infenfible.
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infenfible.—He found that the adtion of Jupiter
upon the Comet, during the whole revolution of
1531 to 1607, had occaﬁnned a diminution of
nineteen days in its period, which would not have
happened by the mere force of the fun; and at the
fame time had altered its elements fo as to produce
an acceleration of near thirty one days in the fol-
lowing period. -

“ Proceding afterwards to the Revolution from
“ 1607 to 1682. The altion of Jupiter turns
“ out much more confiderable y for it oecafions an
¢ acceleration of about 420 days, which added to
*¢ the 31 refulting from the aftion of the fame
¢ planet during the preceding period, amounts in
“¢ all to 451 days of diminution in the time of its
¢¢ pericd 3 which would not have happen’d merely
“ by its inclination to the fun.

““ Now if we take the difference of thefe two ac-
¢ celerations, in order to know how much fhorter
“ the fecond period was than the firft, it appears
“ tobe 432 days; which differs only 37 days from
¢ the time refulting from the obfervations.

““ And this period appears to be ftill diminifhed
¢ by the attion of Saturn, Indeed this diminution
¢ is not much, becaufe the effeéts of Saturn’s
¢ force are almoft reciprocally deftroyed in the
¢ two firft periods.” -

<« Hence we fee that the theory gives within a
¢« month, the difference fo remarkable between the
¢ two known revolutions of this Comet. Now if
* we confider the length of thefe periods, the
“ complication of the two caules of their irregu-
¢¢ larity, and the nature of the pieblem by which

| K. - “ they
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they are meafured; this new demonftration of
the Newtonian {y{tem will perhaps be found as
ftriking as any one that has Litherto been given.”

<« By comparing, in like manner, the force of

the action of Jupiter, during the fecond period
of the Comet, with that which will be termi-
nated-at its approaching return 3 I find the re-
volurion about which we are at prefent interefted
will be 518 days longer than the preceding, oc-
cafioned by theaélion of Jupiter upon the Comet,
from its laft mecan diftance to its perihelion :
that is, for the laft feven or eight yearsy an in-
terval, during which there can hardly be more
than fifteen days alteration.

¢ As to Saturn, the refult of its acion on' the
Comet, is much more confiderable compared
with the two fArft revolutions; for [ find the
prefent period protraéted more than 100 days
by it, independent likewife of its action fince
1751, and another fmall objeét which 1 have
not bad time to determine. Erom thefe confi-
derations, then, it appears to me that the ex-
peCted Comet ought to arrive at its perihelion,
about the middle of the month of April next
enfuing.” .

"T'his is a long quotation, but the {ubje of the

memoir is curious, and the fuceels of M. Clair-
aut, in determining fo nearly a point of fuch im-
portance to aftronomy, and fo interefting to all
tovers of f{cience, makes us as defirous to render

it public, as to augment that fame to which he
has {o juft a tide,

But
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But M. Meflier, in an admirable memoir pre-
fented to our Koyal Society in 1765, (ot which an.
excellent tranflation by Dr. Matty is publithed in
the tranfactions of that year,) has done juftice to
Mr. Clairaut. And as this memoir, confifling cf
thirty pages, conrains a minute and 1ans,a&nryl’rt«-
tail of the manner, in which the famous Comet in
queftion was firlt difcovered at Paris, by M. Mel-
fier, and afterwards obferved by him and M. de
1’ifle 5 we fhall make no apology to our readers
for giving them a long extralt from a performance
fo fraught wich entertainment and inftruction.

1759. ““In the predictions of the heavenly phe-
¢“ nomena, which depend on the motion of the
¢ ftars, two things are to be confidered ; viz, the
¢ time and place. As to the time, when the ve-
¢ locity, and diretion of the ftars in their moti-
¢ ons, both apparent and real are known, the
¢ time of their different appulfes and afpcéts may
¢t always be foretold; and the accuracy of the
< calculations d::‘p:mis on the exaétnels with which
¢ their velocity and their feveral inequalities are
«¢ afcertained. Now it is well known, that a!l the
““ former uncertainty as to the exalt time of the
¢« return of the Comet foretold by Dr. Halley,
¢ was owing to the variations it muft have under-
¢ gone from 1its {cveral fitvations, and approxima-
‘ tions, to the pianets, in its progrefs thio’ the
¢ folar fyllem.

¢ Dr. Halley, who was firft aware of rhe un-
¢ equal returns of this Comet in its former ap;.ear-
‘¢ ances, which he found to have been alternately
¢ of »5and 76 years, was likewifc the firft who
¢ affigned cheir true caufe, Fe afcribed it, 28 I
¢ faid above, to the nearer, or mors diftant ap-
g ¢ proaches
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proaches of the planets of our fyftem: and
having obferved, that the Comet we are {peaking
of, came very near Jupiter in the fummer of
1681, above a year before its laft appearance,
and remained feveral months in the neighbour-
hood of that planet, he judged that circum-
ftance alone fufficient to have confiderably re-
tarded its motion, and prolonged the duration
of its revolution. Hence he concluded, that
its return was not to be expected till the latter
end of 1758, or the beginning of the next year,”

‘“ Dr. Halley obferves, in confirmation of this
opinion, that the action of Jupiter upon Saturn,
is alone fufficient to alter the duration of Sa-
turn’s period one whole month ; and he adds,
how much greater irregularities muft not a Co-
met be liable to, which, at its remoteft diftance,
gets near four times farther from the Sun than
Saturn; and whofe velocity, in drawing near
the Sun, needs but a very {mall increafe 1o
change its elliptic into a parabolic curve.”

“ Dr. Halley does not determine more exaétly
the time of the return of the Comet of 1682;
neither could he do it, but by determining ex-
aCtly the effett of the neighbeurhood of Jupi-
ter; which muft very fenfibly affect the velocity
with which the Comet was moving towards the
fun., Befides, regard muft be had, not only to
this approach to Jupiter in 1681, but likewife to
the other approaches to this, and all the other
planets, which act more or lefs upon the Comet,
as they do upon each other. In fhort, it was
neceffary to confider all the different fituations
and diftances of all the planets, with regard to the
Comet, during the whole of its lat revolution;

' ¢ and
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and even during the former ones, when the re-
turns had been found to be unequal.”

“ What immenf{e labour! and what geometrical
knowledge did this tafk not require ? M. Clair--
aut, of the Royal Academy of Sciences, un-
dertook ity and his refults diffrsred but one
month from the obfervation. No fmall degree
of exactnefs this, confidering the immenfity of
the object. 1In November 1758 he pubh{hud
his conclufion, which allowed about 618 days
more for the period that was to end in 1759,
than for the former; whence he inferred, that
the Comet muft be in its perihelion, towards
the middle of April. He added however,
(Journal des Scavans, Jan. 1759)" Any one may
think with what caution I venture upon this
publication, fince fo many fmall quantices, un-
avoidably neglected by the methods of approxi-
mation, may very poflibly make a month’s dif-
ference, as in the calculation of former periods,
It accordingly proved fo, the Comet having
reached its perihelion on the 13th of March in
the morning, M. Clairaut has f{ince publithed
the methods and calculations, by which he has
arrived at this conclufion.”

¢« The impatience of aftronomers, and their defire
to prepare for verifying this prediction of Dr.
Halley, had put them upon enquiring for fcve-
ral years, in what part of the Heavens this
Comet was likely to appear; but being igno-
rant of the exact time of its return, they could
not determine the fpot where it might be expe(t-
ed to be feen, but by making various fuppofiti-
ons as to the time of its perihelion. This Mr,
Dirck of Klinkenberg, a famous altronomer in

E 4 ¢ Holland,
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Holland, had attempted feven or eight years
before ; having taken the pains to calculate the
principal poinis of fourteen different traéts,
which the faid Comet was to take, vpon as manv

different fuppefitions relating to its paffage thro!
- 1ts perihelium, almolt from month te. month,

from the 1gth of June 1757, to the 15th of May
17583 Mellis. Pingré, and de la Lande, pro-
cceded much in the fame manner in the calcula-
tions they publifh’d in the memoirs of Trevoux,
for April 1759, firlt and fecond parts 5 with this
difference, that the latter 1n their fuppofitions
had taken narrewer limits, and nearer to M.
Clairaut’s determination, who, as I faid before,
had fixed the return of this Comet to the mid-
dle of April.”

« M, de Lifle, being curious of feeing the Co-
met on its firft return, as foon as it could be
dilcovered by means of refratting, or refleéting
telefcopes, before it was vifible to the naked
eye, thought he muflt proceed in a different
manner from what other aftronomers had done,
to find out in what part of the hecavens it mufk
be looked for. He confidered, that it was not
neceflary to kpnow its place throughout its
wnu]L couife, but only at the firk moment of
its appearance ;3 becaule, having once found it
our, it would be an Eir)? matter afterwards to
trace it thro’ its whole progrefs by obfervation

* and calculation.”

¢ A full defcription of this method, is to be
found in an a:n'ﬂ:: qiemolr mmermnﬁ this Co-

¢ met, which I h‘-xe laid before the I{ﬂ,dl Aca-

damy of Sciences, at Paris; and which no doubt
will be printed in their colleclion, together with
“« a northern
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a northern hemifphece,: by means of which 1
have been tl'lEih:L‘d to look for this Comer, in
the very place of the fky, where it ought to
appear: and it was by the help of this planif-
phere, that 1 actvally difcovered the Comet
from the Marine Obfervatory at Paris, on the 2 1{t
of January in the evening, after fearching for
it two years {ucceflively, whenever the fky would

permit.

The weather was extremely clear the

21t of January the whole day and evening. |

¢ feized this oppoatunity, and as foon as the flars

were vifible after fun-fer, I examined through a
Newtonian tciein}pﬂ of four fcet and an half,

thole

places of the {ky, where the planifphere

fhewed that the Comet was to be expected.”

< After much pains, I perceiv’d about feven
o’clock, a light refembling that of the Comet
I had obferved the year before in Auguft, Sep-
tember, Cétober, and the beginning of Novem-
I innimediately made a configuration of
this new light, with refpect to the nclghbﬂu.mv
{tars, in order to examine the next night, whe-
ther it bad any motion among the fixed {tars.
This light appear’d pretiy large, and in the

ber *

middle I obfcrved a nucleus,

or bright f{por,

which was no proof as yet that it was a Comer,
as there are fome ncbulous ftars with

‘ fpotin the middie.”

a bright

« January 22, at the fame hour as the day be-

fore, the {ky

* See

Mem.de I’

being equally clear, I again faw
the {ame }ight with a four feec and an half telel-

Acad, Roy des Scienc. ‘Anno 1

+ cope, and found it had’ fenfibly changed is
place ; butits appearances were the fame.

From

759
¢ this
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¢t this lecond obfervation I no longer doubted of
< 1ts being a Comet.”

According to M. Meffier, this Comet had three
feveral appearances above the horizon, which M.
de Lifle, and he calculated, as foon as they had
made their firlt obfervations, that is as early as
the month of February.

“ The firft appearance of this Comet was in the
¢ evening, from January 21 to February 14,
¢ when 1 ceafed feeing it, by reafon of its en-
* trance into the rays of the fun. The fecond ap-
“¢ pearance was at the Comet’s getting clear of the
‘“ rays of the {un, in the morning, after the con-
< junction with that luminary, which was to take
¢ place a few days before its paffage through the
¢¢ peribelion. 1 obferved it in the morning from
« the 1ft of April to the 14th, when it eatered the
¢ rays of the fun a fecond time.” During this
fecond appearance, the Comet was much larger,
and brighter than in the middle of February ;
and indeed it was but 18 days palt its perihelion.
Now it is well known that Comets are much
brighter after their perihelion, than at the fame
diftance beforeit. ¢ Belides (fays M. Meffier) the
“ Comet, after paffing the perihelion, was as near
¢ again to the earth as on the r4th of February,
¢ when I loft fight of it at night. When 1 faw
¢¢ this Comet again on the 1ft of April, 1 could
‘¢ very plainly difcern its tail, but could not afcer-
*¢ tain its length, becaufe of ‘the morning twilight,
« which was then beginning, and foon encreafed
« much: it filled the field of the telefcope ; and
« muft have extended far beyond: according to
¢« what I have obferved the tail of the Comet muft

¢ have fpread to more than 25 degrees. the nu-
“ cleus

-~
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« cleus was confiderable, but not well terminated,
¢« and it apparently exceeded the fize of ftars of
¢¢ the firft magnitude ; it was of a pale whitith co-
¢ ]our, not unlike that of Venus. The nebulofity
¢¢ which {urrounded the nucleus, and went on lef~
¢ f{ening, fhewed reddifh colours; and thefe co-
< lours grew more vivid, towards the brighteft
¢ part of the tail. The morning twilight, which
¢ increafed apace, fvon put an end to thefe ap-
¢¢ pearances, and afterwards made the Comet itfelf
s¢ difappear ; however, I had been able to perceive
¢ it with the naked eye, when it was fomewhat
¢ difengaged from the vapours of the horizon.”

<« The third appearance of the Comet was on the
¢ 29th of April in the evening, and I went on ob-
¢ ferving it till the 3d of June at night, when I faw
‘¢it no more.” During this laft apparition, May 1,
it appeared to the naked eye larger than ftars of
the firft magnitude, the nucleus furrounded with
a great coma. Its light was but faint, like that of
the planets feen through the thick vapours of the
horizon. It would have appeared brighter but for
the light'of the moon. In this laft appearance of
the Comet above the horizon, it was in the fex-
tant, and was obferved by moft of the aftronomers
in Europe. The whole duration of its appearance
was 124 days, reckoning from the 2 tft of January
to June 3.

M. de la Lande’s account of the return of this -
Comet, (prefixed to his edition of Dr. Halley’s
aftronomical tables, publithed in 1759, juft after
the departure of the Comet) is very full, and
fatisfaCtory. We fhall therefore prefent our rea-
ders with fuch paffages of that work as feem moft
intevefting, firft premifing, that M. Clairaut FJ;I:]-

effes
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fefles himfelf obliged to M. de la Lande for affit-

ing him in his great work of calculating the diftur-
bances mmdent to the Comet from its vicinity to
]urnter, &c. And M. dela Lande again, on his

feems willing to participate this glory with
Mdd&me Lepaut, a lady who has long and fuc-
cefsfully been employed in aftronomical calculatis
ons, t-:} whom he acknowledged himlelf indebted
for he]__pin the part he had undertaken, -

-

¢ The whole univerfe, fays this author, has
¢ been witnels to the accomplithment of Dr.
‘“ Halley’s famous prediction, by the return of the.
“ Comet of 1682, which defcended to its perihe.
‘“ ion May 13, 1759, after a period of 27937
“ days, or 76 years and 6 months.”

¢ A German pamphlet publifhed at Leipfick laft
January, and many printed letters from Germany
affure uvs, that it was fcen by a peafant 1n the
neighbourhood of Drelden, fo foon as the 2 5th of
Deccember 1758. An altronomer of the fame coun-
try alfo obferved it foon after, of which he gave
information to feveral of his friends *, And M.
Mefiicr difcovered it at M. de Lifle’s, 21ft of Ja.
nuary (as related above.)”

* M. le Monnier {Mercure de France, Apr. 1759.) remarks,
that not only this Comet had been {een firt in Saxony, but the
great one of 1680 had been feen there likewife two months be-
fore it was obferved either in France or England. Occafioned,
-according to this eminent aftronower, by the land to the ealt-
ward of that electorate being fandy and dry. And as the ealk
winds bring few clouds, they have there calm weather and a
clear fky. ¢ It isto be withed, fays M. le Monnier, that thofe
“ who inhabit climates where the {liy is more ferene than ours,
“ may bave watched this Comet as narrowly as has hicherto
« heen done in trdn-::r.:, to fuch it will be vifible in the fe'q-
¢ tant, that s (o fay, alittle below Leo, till the end of July.™

The
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¢ The publick was much furprifed at this Comet

having no tail vifible to the nuked eye, though it

always had one in its former appearances. But for

this many reafons may be affigned. In the month

of April, indeed, though the Comet was near the

Sun, yet it 'was very tar from the earth—from-
whence it could only be feen during the twilight.

Now, it is well known, that not only the twilight,

but even the light of the moon is fufficient to ef-
face the tail of a Comet. Hence we fhould ceafe
to wonder that no tail appeared in the month of
April—let us fee now what was its pofition in 1607

and in 1682, when the fame Comet 1s faid to have
appeared with a remarkable tail. September 28th

1607, Longomontanus faw it with a very long and
denfe tail, which was 28 days before its perihelion;

now fuppofing the earth’s diftance from the fun to
be as 10, the Comet was then only 2 of thofe

parts diftant from the earth, and 8+ from the fun.

Auguft 29, 1682, M. Picard faw the Comet with

a tail 30 degrees long ; Hevelius allowed it only

16 degrees ; but this was 16 days before its peri-

helion ; it was then diltant from us 3% 10% and

from the fun 6 1.

«« Hence, in both cafs, there is a more favourable
combination in its diftance, both from the fun and
the earth, than when it laft appeared, which is
fufficient to explain the different figure it made.
We fhould then treat with all due contempt every
fufpicion of this Comet not being the fame as that
of 1682 : its inclination, perihelion, nodes, dif-
tance from the fun, motion *, and even its late

* All thefe may be feen and compared by any one who will
take the tronble to inform himfelf of the meaning of thefe terms,
and to calt his eye over the following table, conttruéted by the
the Abbé dela Caille. Legons d"Aftronomie 1761,

TABLE
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arrival occafioned by the attraltions of Jupiter and
Saturn, which fo well agree with calculation; all
thefe circumitances amount to fo full and ftriking
a demonftration, that I am afhamed to ftop a mo-
ment at fuch difficulties. However, as the academy
always publifhes the refult of its labours; and as
doubts, however groundlefs, always occafion a
fufpenfion in the progrefs of the human mind, I
I thought 1 fhould be excufed by men of fcience if
I tried to remove objections which, perhaps, with
fome may gain credit, however ill founded.”

The moft important objeétion, as to the return
of this Comet, arifes from the inequality of its
periods, which were as follows : that from Auvguft
25, 1531, to the 26th of O&ober 1607, was per-
formed in 76 years, and two months; that from
Od&ober 26, 1607, to September 14, 1682, was
rather lefs than 7, years; and its laft period from
the 14th of September 1682, to the 13th of
March 1759, which was the longeft of all, was
26 years and {ix months ; or 27,937 days, amount-
ing to 583 days more than in the preceding pe-
riod.

Dr. Halley was aware of thefe differences, and
at firft confefled himfelf to be a little ftagger’d by
them, nor would he have had the courage to pro-
nounce its return fo pofitively, if hiftory had not
informed him, that Comets had appeared in 1456,
1380 and 1305, which put their identity out of all
doubt.

Thefe appearances happening alternately in fe-
venty-five and feventy-fix years, and as the preced-
ing period was only of feventy-five years, it was
natural to fuppofe that the next would amount to

feventy-
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feventy-fix. Butas the difficulties arifing from thefe
inequalities in the perious have been fﬂreifen and
obviated by Dr. Halley, we cannot do better than
to infert his own words.

¢ Perhaps fome may object to the diverfity of
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their inclinations and pt‘l‘l(}"iﬁ, which is greater’
than what is obferved in the revolutions of
the fame planet; feeing one period exceeded
the other bj,? more than the Ipace of one year,
and the inclination of the Comet ¢f the year
1632, exceeded that ot the year 1607, by
twenty-two entire minutés. But let it be con-
fideréd what | mentioned at the end of the tables
of Saturn, where it was proved that one period
of that planet is fometimes longer than another
by thirteen days ; and that'is evidently occafioned
by the force of gravity tending towards the centre
of Jupiter, which force indeed in equal diftances
is only the thoufandth parc of that force tending
to-the Sun itfelf, by which the planets are re-
tained 1n their orbits. But by a more accurate
computation, the force of Jupiter towards Sa-
turn, for example, in the great conjunétion as
they call it, January 26, in the year 1683, was

» found to be to the force of the bun upon the fame

Saturn, as 1 to 1863 the fum of the forces there-
fore is to the force of the Sun, as 187 10 186.
Bur ac the fame diftance from the center, the
periodic times of bodies revolving in a circle are
i the fubduplicate ratio of the forces with which
they are urged : wherefore the gravity being
increafcd by 186th part of itlelf, the periodic time
will be fhortened by abour l'hf.. 374th part, that
is by a whole menth in Saturn.  ‘How much
more 18 a Comert liable to thele errors, which
1akes its excurflion near four -times higher than

¢ Saturn
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Saturn; and whofe velocity being increafed by

lefs than the 120th part of itfelf, would change
its elliptic orbit into a parabolic trajeétory.”

¢ But it happened in the fummer of 1681, that
the Comet feen in the following year; in 1ts de-
fcent towards the Sun; was in conjunétion with
Jupiter in fuch a manner, and for feveral months
fo near himy that during all that time it muft
have been urged likewife towards the centre of
Jupiter with near the 5oth part of that force by
which it tended towards the Sun: whence, ac-
cording to the theory of gravity, the arc of the
elliptic orbit; which it would have defcribed had
Jupiter been abfent, muft be bent inwards to-
wards Jupiter in an hyperbolic form winding, and
have affumed a kind of curve very compounded
and as hitherto not to be managed by the
geometers ; in which the velocity and direction
of the moving body, in proportion to the caufe,
would be very different from what it otherwile
had been in the ellipfes.”

¢« Hence a reafon may be affigried for the change
of its inclination : for as the Comet in this part of
its path had Jupiter on the north almoft in a per-
pendicular direétion to its path, that portion of its
orbit muft be bent towards that quarter; and
therefore its tangent being inclined to a greater
angle towards the plané of the ecliptic, the angle
of the inclination of the plane idelf muft be ne-
ceflarily increafed. Belides the Comet continu-
ing long tn the neighbourhood of Jupiter, after
it had come towards him from parts much more .
remote from the Sun with a {lower motion, and

now being urged with the joint central forces of

both, muit have acquired more accelerated velo-
F AN Fhrz
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“ city, than it could lofe in its recefls from Jupiter,
“ by forces actng a contrary way, its motion being
“ more {wift; and the time being lefs.” (Tadule
- Aflronomice,)

When the Comet of 1682 defcended towards the
Sun and became vifible, Europe had fcarce recovered
from the rterrible panick into which it had been
thrown but eightcen months before by the great
Comet. However, this was comparatively too in-
confiderable to be much regarded, for it was little
imagined then, that the leaft of the two would be-
come the moft interefting, and that it would be for
ever celebrated by pofterity for having taught man-
kind how to know aH the reft. But however infe-
rior to the other this Comet may have appeared in
vulgar eyes, aftronomers obferved it with the
greateft attention. Hevelius at Dantzick, Kirch at
L eiplic, Flamftead and Halley in England, Zim-
merman at Nurenburg, Baert at Toulon, Monta-
nori at Padua, and Picard, Caflini and la Hire at
Paris. 'This lift of names will fuffice to fhew that
there can be no fcarcity of good obfervations upon
this Comet during that appearance,

In 160% it was obferved by the famous Kepler,
who publifhed his obfervations together wich his
general theory (de Cometis Libelli 3, autore Foanne
Keplero, augufie wvindelicorum 1619.) The 16th of
September old ftile, the fky being very clear, Kepler
firft faw this Comet upon the bridge at Prague, and
though it had no tail when he firft difcovered i,
yet atterwards it had one of a confiderable length
and fplendor. It was likewife obferved by Longo-
montanus, September 18, (Aflron. Danice appendix
Amjt. 1640 ) he fays it appeared as large as Jupi er,
though with a very oblcure and pale light; that rhe

tail
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tail was pretty long and more denfe than the tails
of Comets ufually are, but as pale in colour as the
Comet itfelf.

In the preceding revolution of 1531, we find our
Comet obferved by the aftronomer Appian at In-
goldftadt, the fame who firft remarked that the
tails of Comets were always in an oppofite direction
to the Sun: which to him was an evident proof that
the Sun was the caufe of {uch eruptions.

In 1456, there was a very remarakble exhibition
of the fame Comet. Cometa in audite magnitu-
dinis toto menfe Junii cum prelonga Cauda, ita ut
duo fere figna celi comprebenderit. (Theatrum Co-
met ;)

it is difficult to comprehend how the Comet
whofe tail was fo inconfiderable in its laft appear-
ance, fhould in this have one of fixty degrees: but
M. de la Lande in his Theory of Comets, p. 127,
accounts for this difference in the following man-
ner. ¢ I fAnd, fays this attive aftronomer, that
¢« if the Comet reached its perihelion in the begin-
¢« ing of June, it ought to have appeared at night
¢ towards the middle of the month with fixty de-
¢« grees of elongation and a very northern latitude,
¢ its diftance from the Earth being lefs than the
‘“ femidiameter of the Sun: fo that in this pofition,
¢ which of all others is the moft favourable, it
¢ muft have appeared in all the {plendor allowed
“ to it by the old chronicles. Perhaps by duo
“ figna, they only mean the extent of two conftella-
““ tions, which is often much lefs than two figns
* of the ecliptic.”

Fa In
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In 1379 and 1380 we find two Comets mentioned
by Alftedius and Lubienietzki, but without any
particulars as to the time or form of their ap-
pearance.

In 1305, our Comet again appears, according to
the hiftorians of that time, in all its terrors. Cometa
horrende magnitudinis vifus eff circa ferias pafcha-
tis, quem fecuta eff peftilentia maxima, it is very
likely that the horror occafioned by the plague had
augmented the terrible impreffion left by the Comet;
however, upon calculation, it does appear that the
Comet muft this year have pafied very near the
Earth.

The hiftory of this Comet might be traced much
higher by confulting Eckftormius, Riccioli, Alite-
dius, and Lubienietzki. Among the four hundred
and fifteen Comets mentioned by this laft writer,
we find one for the year 1230, which appears to be
the very Comet in queftion; another in 1005, three
periods before ; it is found in g30, and higher up
in the year 550, marked by the taking of Rome
by Totila. All the hiftorians of the empire fpeak
of a great Comet in the year 399, which may have
been the fame. Cometa fuit prodigiofe magnitudi-
znis, borribilis afpein, comam ad terram ufque demii-
tere vifus, s

In 323, that is to fay, feventy.fix years before, a
Comet alfo appeared in Virgo; and in fhort it would
be ealy to mount, without quitting the fame pe-
riods, as high as 130 years before Chrift, when,
according to Juftin, one appeared at the birth of
Mithridates. But, in thefe early periods, there would
be great danger of meeting with fome of thofe fa-
bulous Comets with which it was thought neceffary

perhaps
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perhaps to embellith every famous reign: and it
muft be confefled too, that equal intervals between
the different apparitions of Comets, are not alone
fufficient to prove their identity: fuch equalities
may indeed contribute towards the fupport of a de-
monftration founded on an agreement in their
motions, and a perfect correfpondence in the other
circumftances of their appearance, but greater ftrefs
muft not be laid upon them : for thefe compilations
were not formed with the fame care and exaltnels,
which would have been beftowed upon them, if,
when they were made, it had been fufpected what
advantages were to be derived from them. Lubi-
enietzki feems to have had no other view than to
compare the events fubfequent to the appearance of
Comets, in order to prove that they have prefaged
nothing : juft as his predeceflors, among whom was

«the good father Riccioli, had compiled them in
order to prove them to be inaufpicions augurs.

Riccioli, in his Almageft. publithed in 1651,
enumerates 154 Comets to be found upon record in
hiftory, the laft of which appeared in 1618. But
in the great work of Lubienietzki*, (a Polith gentle-
man defcended from the Sobiefki family, but who
being tainted by focinianiim was forced to quit his
country,) where not a fingle hiftorical circumftance
relative to Camets 1s omitted, the number in 16635
amounted to 415. * Since that time, fays M. de
““ ]a Lande, in 1764 (Aftronomie, 2 vols. 4to.)
 they are increafed to 450. But of all thele ap-
¢¢ pearances, no Comet had its path aftronomically
¢ defcribed till 12641, and the number of thole
¢¢ which have been obferved, with fufficient accu-

L&l

* Theatrum Cometicum, Amft. 1668.
+ Tiactatus Fratris Egidii de Cometis.
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¢ racy to determine their orbits, is reduced to fifty
¢ one, exclufive of the Comet of 1531, 1607,
1682 and 1759 which is allowed to be only dif-
¢ ferent returns of one and the fame Comet.”

Lo

It thould be remembered that though every me-
teor and flrange appearance in the heavens was by
the ancients called a Comet, and that many of
thofe which were intitled to that appellation, were
the fame Comets f{een at different revolutions 3 yet
it may eafily be fuppofed, that in every age, and
efpecially in the carly ones, many Comets have
appeared concerning which biftorians have been
filent, as well as many others, which on account of
their diftance, or of cloudy fkies, have not been
vilible to the inhabitants of the globe.

We muft not wonder then, if among the 415
Comets mentioned by Lubienietzki, there are near
400 from which nothing politive can be concluded.
But whatever uncertainty there may be in thefe re-
mote periods, we have four returns of one Comet
perfeétly well alcertained, which joined to that of
1759, put the theory of this Comet out of the reach
of cavil, and conftitute the greatelt triumph of
aftronomy and the higheft glory of the human
mind.

Dr. Bevis obferved this Comet in London, May

1 and 2, and exultingly fays (Phil. Tranf. vol. 51.)
¢ I think I may now venture to pronounce this to
¢« be the fame as the Comet of 1682; and am
¢t about making out its future track, IfI prefume
¢ rightly, it will in a fhort time become in a man-
¢ ner ftationary, but diminifh very falt both in fize
« and light, the Earth and it receding from each
« other almoft in a right line. It is at this
“ time
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¢« time about four times nearer the Earth than the
<. Sun 18,

Mr. Munckley likewife obferved it at Hampftead,
April 30, May 1, 2, 5,and 6. * Itisa luminous
¢¢ appearance, ﬁys he, very ‘evident to the naked
¢ eye (notwithftanding the light of the Moon,
¢ within two or three days of her quadrature) yet

¢ rather dim than fplendid, large, but ‘U’Er}’ il de-
*¢ fined, &c.”

We cannot quit this article without mentioning,
that though the period of this Comet is the fhorteft
of any yet difcovered, (Dr. Halley calls it the Mer-
cury of Comets) its aphelion, or greateft diftance
from the Sun, is thirty-five times greater than that
of the Earth, and four times greater than that of
Saturn, the moft remote of any of the planets.

Indeed this Comet, fo big with confequences,
frems, it muft be allowed, very dimunitive as to
fize, compared with many others : however, no one
point in altronomy ever engaged the a'tention of o
many great altronomers as the return of this Comer.
Newton, Halley, Maupertuis, Clairant, de Lifle,
le Moanier, la Caille, Meﬂif,r, la Lande, Pingré,
&c. have been mdefdtigahll: in ﬁbﬁ:rvmg and cal-
culating its courfe. There wasa controver{y among
the French aftronomers, concerning the methods of
finding it, and the exact time of its perihelion; but
they and all the altronomers in Europe were una-
nimous in pronouncing it to be the fame Comet
which appeared in 1682 ; and bere we cannot help
repeating, for the honour of altronomy and of the
Englifh nation, that this Comet was firlt calculated,
and its return predicted by the great Dr. Halley, in

4 confirmation
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eonfirmation of the theory of the illuftrious Sir Ifaac
Newton.

1760. The Comet of this year was difcovered,
in ‘the conftellation Orion, at Cambridge, by Dr.
Mafon,” and at Paris by M. Meffier, on the fame
night, and at, the fame hour: namely, January 8,
about nine o’clock in the evening. January g, the
late Mr. Short, Mr. Munckley of Lincoln’s-1nn, and
Mr, Day‘at Lowick, Northamptonthire, feverally
obferved it. They all fpeak of the extream rapidity of
its motion,and of the body being ill defined ; but of
the tail, thofe who {aw it in England, fay nothing,
except Mr. Short, who, after remarking that its
motion was to the weltward with a confiderable ve-
locity, feemingly about two degrees in a day, which
was nearly at the rate the great Comet moved,
when it was firlt feen in the end of the year 1743,
adds, ¢ This Gomet is very vifible to the naked
¢ eye, though I could perceive nothing of a tail,
¢ and therefore I conclude it is going down to the
* Sun,” But the account of this Comet in the
Mercure de France, of January 1760, fays, the
tail has an eaftern diretion, and 1s about four de-
grees long, but fcarcely vifible to the naked eye.
The late Dr. Stukely feems to have thought this
Comet was the fame as that of 1664. But Mr, Barker
(Phil. Tran. vol. 52.) rather difcourages that opi-
nion. ‘ The Comet of 1664, fays he, might have
¢¢ appeared nearly in the fame place this was
¢ feen, with a fwift motion of a pretty many
‘¢ degrees in a day, as a retrograde Comet in GE'-
¢t pofition to the Sun generally bas; but, I think,
¢¢ would not have been near enough to have moved
¢ a degrec in an hour, as this did ; and I think 1t
¢ would have been alfo a larger and continued
t¢ longer than this; for in 1664, it was feen four

‘ ‘¢ months,

Ll
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¢ months, and when far diftant from the earth;
¢« and in the pofition it muft have been in laft
«¢ January, would hardly have gone farther back
¢ than the beginning of Gemini, in {fmall north

s¢ latitude, and 1is, I believe, one of the largeft
« Comets,” '

But M. Meflier, who firlt difcovered in France
the three lait mentioned Comets, feems: to have
found this year a fourth Comet, concerning which
he communicated his obfervations to the Royal
Academy of Sciences. This Comet, wholly dif-
ferent from that of which we have been {peaking
above, was firft feen by M. Meflier, January 26, at
which time it could be perceived only through a foot
refleter, though foon after, with great difficulty,
by the naked eye. Its nucleus appeared pretty
clear, and well defined, through a 4 X foot New-
tonian telefcope. The day of its difcovery it was
fituated between the conftellations Crater and Hy-
dra. February 4, it it was vifible in Leo : and on
the eighth appeared to the naked eye equal to a
ftar of the third or fourth magnitude, and was very
brilliant, having a tail (vifible indeed only through

a te]efcugae) of many degrees in length, with a
weltern direction,

1762. The Comet which appeared this year,
is fuppofed by Mr, Struick and M. Pingré, who
both cbferved it, and compared their oblervations
with thofe of other aftronomers, to be the fame
with that which appeared 169 years before, viz.
in 1593. Its courfe was direct, and it arrived at
its perihelion, May 28. In conftruting the ele-
ments of this Comet, a remarkable fingularity oc-
curred to M. Pingré: he found that it had paffed
cleven times nearer the Sun than the Earth does

when
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when it is in its perihelion; and likewile, that
though it was feen a very few days after its peri-
helion, and might be expected to have equalled the
celebrated Comet of 1680 in fplendor, yetitdid nog
exceed in brightnefs a ftar of the third magnitude,
its-tail at the fame time not extending above four
degrees. M. Pingré therefore fuppofes it to have
been very fmall, and that its atmofphere was not
qualified to abforb or attra@t, according to M.
Mairan’s - ingenious {yftem, a fufficient quantity of
thofe luminous particles, which fays M. Mairan,
compofe the folar atmoiphere *,

1764. Another Comet is this year difcovered, in
the conftellation of the Dragon, by M. Mefier,
at ¢he Marine Obfervatory at Paris; of which he
has fent a table of the places to our Royal Society,
. from January 3, to February 11, together with the
elements of the theory of this Comet, deduced from
the firft oblervations of M. Meflier by M. Pingré.
This Comet pafled by the perihelion, February 12,
with a retrograde motion,

1766. Two Comets are this year difcovered by
the vigilant and perfpicacious M. Meflier. Thefe
ftars by being fo numerous, will foon ceafe to be
regarded with the fame wonder as formerly ; how-
ever, it muft be owned, that the frequency of thefe
difcoveries is in a great meafure owing to the ufe
and improvement of telefcopes; without which,
we fhould know no more of many that have lately
been feen, than our fhort-fighted forefathers did
of the fatellites of Jupiter and Saturn. As to M.

* This article 1s extra€led from the Hilt. de I"Acad. des
Sciences, for the year 1763, in which volume M. Bailly gives
feveral obfervations on the fame Comet,

Meffier,
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Meffier, he is fo conftantly on the look out, and
fo dextrous in difcovering them, that it would incline
one to believe with Caffini, that there was really a

zodiac of Comets, and that M, Meflier alone knew
1ts place and limits in the heavens,

The firft Comet of this year was difcovered at
the Marine Obfervatory at Paris, March the 8th,
in the conltellation of Pifees, and obferved.ull the
15th of the fame month; its motion was retro-
grade, and it feem’d in fize, equal to a ftar of the
fourth magnitude.

The fecond Comet was at firft difcovered with
the naked eye, April the 8th, near the Pleiades,
and promifed to become confiderable. The next
day the tail was fix or feven degrees long, and the
pucleus equally luminous with ftars of the third
magnitude. It was however vifible only till the
12th, M. Meflier fent tables of the places of
thefe Comets to the Royal Society this year, toge-

ther with a calculation of the elements of their
orbits by M. Pingré.

The fecond of thefe two Comets was difcovered
at Louifburg, in the ifland of Cape Breton, April
the 7th, which was one day fooner than even M,
Meflier had feen it at Paris. In this obfervation,
made by Captain Holland, the cail of the Comet
appeared perpendicular to the horizon, with its
head towards the fun.

Mr. Brice obferved the fame Comet at Kirknew-
ton, April the 1oth. It was then defcending to-
wards the fun, at the rate of about [ix degrees in
the fpace of twenty-four hours. To this gentle-

man’s
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man’s account, in the Philofophical Tranfactions, is
prefixed a plate of the appearance of the Comet.

1769, The firft intelligence we had of this Co-
met in England, was from the indefatigable M.
Meflier, aftronomer, keeper of the journals, plans
and maps belonging to the marine of France,
who difcovered it the 8th of Auguft, about 11 in
the evening, in the conftellation Aries, between
the 24th 25th and 31t ftars of that conftellation
in the Britifh catalogue. On the 14th and 15th of
the fame month it appeared very diftinétly, having
a tail about fix degrees in length. This informa-
tion was inferted in the St. James’s Chronicle, Au-
guft 25, which fet us all to work in order to find
it here. Not many days had elapfed, ere it was
feen by all who were poffefs’d of telefcopes, and
in the beginning of Seprember, it was vifible to
the naked eye, about three o’clock in the morning,
in the conftellation of Taurus, with a tail fifteen
degrees long. The body of this Comet became
more confiderable to our view, till the middle of
September, when the tail was of an enormous
breadth, and extended to upwards of 40 degrees
in length,

The publick is, doubtlefs, much obliged to Mr.
Dunn, for his obfervations, which appeared fo fre-
quently in the news-papers, though he put them
in a great fright for our beautiful morning aad
evening flar, the planet Venus, which, ¢ he thought
¢« likely to receive a bru/b from the Comet’s tail.”
However, he did not fuffer theii anxiety to conti-
nue long, but ventured two or three days after to
pronounce Venus out of danger.—But may we nat
fuppofe that the whole folar fyftem, that is te fay,
our fun—with its {ix planets, ten moons, and co-

mets,
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mets, as yet unnumbered, are fo combined toge-
ther, fo dependent one on another, and fo much
one family, that neither Venus, the Earth, nor any
one part of this fyftem can fuffer alone, as ruin to
one, would perhaps be ruin to all. '

From nature’s chain whatever link you ftrike, -
Tenth or ten thoufandth, breaks the chain alike,

It has been faid above, that 450 Comets are re-
corded in hiftory. Now if we confider, that moft
of thefe Comets defcend more or lefs, into the
fphere of the orb of the earth; and that out of
thofe whole orbits have been calculated, there are
only [ix whoie leaft diftance from the fun, exceeds
that of the earth.—Yet ftill, no accident has hap-
pened that we can trace in the hiftory of tne moft
remote ages of the world.—May we not fuppofe,
that room enough is affign’d in infinite {pace, by
infinite power, for thefe orbs to move in, without
falling foul of each other, as if left to the guidance
of blind and blundering chance ; and that we have
nothing to apprehend from fhort-fighted predic-
tions, or fanciful hypothefes.

It is therefore to prevent too great difturbances
in the motions of Comets from the aftion of the
planets and other Comets, fays Sir Ifaac Newton,
that while the planets revolve all of them nearly in
the {ame plane, the Comets are difpofed in very
different ones, and diftributed over the whole {yi-
tem.

Maclaurin, too, has an admirable refletion upon
this fubject, in his paraphrafe on Sir 1faac Newton’s
Principia. Speaking of the fatal effects that feemed

poflible to happen from the near approach of the
grt:at
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great Comet of 1680 to the earth, fays, it is
not to be doubted but that, while fo many Comets
pals among the orbits of the planets, and carry
fuch immenfe tails along with them, we fhould
have been cailed by very cxtraordmary confequen-
ces, to attend to thefe bodies long ago, if their
motions in the univerfe had not been at Brft ¢ lelign-
ed and produced by a being of fufficient fkill_to
forefee their diftant confequences.”

The prefent Comet totally difappeared about the
16th, being immerged in the rays of the fun, paf-
fing with great rapidity to its perihelion, from
whence we are now (Oc¢tober) impatiently expect-
ing its return.

By an article from Paris we are likewife informed
that it became invifible there the fame day on which
it retired from us,

¢ The late Comet, fo much talked of, was dif-
covered at Paris the 8th of laft Auvgult, by that in-
defatigable aftronomer, M. Meffier, whofe afliduity
and dexterity in obferving the heavenly bodies,
have long fince deferved the higheft praifes from
the learned ; and he was honoured on this prefent
occaflion with a letter, wrote to him upon the fub-
ject, by one of the greateft monarchs in Europe,
and geniults of this age. The accurate obferver
followed obferving the courfe of the Comet till
the 16th of September, when it ceafed to be vifible
by its approaching to the fun, being then near the
alpha of Hydra. Its elements have been calculated
by M. de la Lande, upon three equidiftant obfer-
vations of M. Meflier, made on the 14th, 21ft, and

28th of Auvguft, and are as follows: :
¢« Incli-
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* Inclination of the orbit, 73 deg. 15 min, De-
fcending node, 11 fign. 26 deg. 23 min. Perihelion,
6 fign. 11 deg. 28 min. Paflage at the perihelion
the 1t of October, at g and 22 min. Diftance of
the perihelion, 0,03104 ; that 1s to fay, 32 times
nearer to the fun than our globe everis. From
this it appears, that this Comet does not refemble
any of the 57 Comets we know of; only the two
feen in the years 1680 and 1689, did approach
neareft to the fun. The laft of them fhould have
fome likenefs to this, were it not for the great dif-
ference between the diftances of their refpetive
perihelions, which take away any fufpicion of this
being the {ame.”

According to the perihilion diftance given to
this Comet by M. de la Lande, it might have
been expefted to return fooner than has been found
by experience, as the velocity it would have ac-
quired by fuch a near approach to the Sun, would
have been accelerated, and its trajeftory dimi-
nifhed. |

As this Comet, in its way to the Sun, fet welt-
ward of that luminary, it will rife from its rays on
the other fide 3 namely, eaftward of the Sun.

There is a popular divifion of Comets into three
kinds; namely, tailed, bearded, and bairy Comets,
though this divifion rather relates to the different
circumitances and fituations of the fame Comet,
than to the phenomena of feveral.

Thus, when the light is weflward of the Sun,
and fets after it, the Comet is faid to be zailed, be-
caufe the train follows it in manner of a tail.

When
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When the Comet is eaftward of the Sun, and
moves from it, the Comet is faid to be bearded,

becaufe the light marches before it in manner of a
beard.

And laftly, when the Comet and the Sun are
diametrically oppofite, (the Earth between them)
the train is hid behind the body of the Comet, ex-
cept a little that appears round it, in form of a

border of bair®

The tails of Comets are always on the fide oppo=
fite to the Sun. This was firft difcovered by Ap-
pian, and has fince been conftantly confirined by
obfervation, They are beft feen, and appear
longett mn fouthern climates, where the air is pure
and {Ky ferene. . The Comet of 1759 appeared at
Paris almoft without a tail, and in England en-
tirely without one. At the former place, it was
with great difficulty that a flight trace of one could
be diftinguithed of only one or two degrees in
length ; whereas at Montpelier, M. de Ratte found
it to have one, April 29, of 25 degrees in its
whole length, and 10 degrees of it extremely lu-
minous ; buc M. de la Nux faw that Comet, at the
ifle of Bourbon, with a tail much more confider-
able ; for the fame reafon that the.zodiacal light is
always vifible there, and extends to above 100 de<
grees in length,

But there have been Comets, whofe difk was as
round, as well defined, and as clear as that of Ju-
piter, without either tail, beard, or coma 3 fuch was

* From this laft appearance the word Comet is derived ; a@
Kopning, Cometa, comes from Koun, Coma, a head of hair.

one
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one of the Comets that appeared in 1665, and,
according to Caflini, that of 1682. Hence the
tail of a Comet muft not always be regarded as its
neceffary appendage, or principal charateriftick.

Mof{t Comets are vifibly furrounded with an enor-
mous atmoiphere, often rifing ten times higher
than the nucleus, or folid body of the Comet. Sir
Ifaac Newton fuppofes it to be owing to the atmof-
phere of a Comer, that the nucleus is ufuallyfo ill
defined ; the moft lucid parts of which not being
above a ninth or tenth part of the whole breadth.
In obfervations upon Comets, it is common to
meet with accounts of bright fpots in the middle
of the nucleus, when in fa&t it thould feem that
the bright fpot only was the nucleus, and the reit
the atmofphere of the Comet,

M. de la Lande fuppofes very ingenioufly, that
as Comets are deftined to pafs from the molt dread-
ful rarefaction aud heat imaginable, to a cold den-
fity beyond conception, they are provided with’
thefe immenfe atmolfpheres, not only to prorett
them from fuch deftructive excefles, bur likewife

to {upport and foment circulation, ﬂmdity, motion,
and life.

It has been remarked that Comets have different
phafes, like the Moon; and it was obferved by
Caffini, in the year 1744, that the body of that
Comet was horned, fhewing only half its diik.

The prefent Comet, feen through a good tele-
fcope, feems more to refemble a fmall Moon than
a fixed ftar. The nucleus, or body of it, is large,
but ill defined. The phenomena of the tail feems
fo much to favour an ingenious conje@ure in the

(.‘F E‘-‘rlﬁﬂth;f
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Monthly Review, (O, 1767, p. 253.) that we
cannot refift quoting it.

The book under examination is Dr. Prieftley’s

Hzftﬂry of Eledtricity : ¢ Signior Beccaria has,

.t
L
%%
L4 4
L £1
44
it
114
ek
&% &
L34
ot
L1414
(414
‘4
L&
&k
(4
(94
114
e
[
¢
&L
'
€
«
Lt
L

Ge
=

¢ with great ingenuity, mixed fometimes with a
little {pice of agreeable extravagance, the fre-
quent concomitant of genius, ranged almoft all
the meteoric phenomena under the banners of
electricity ; from the #ll-o*-tb’-Wifp up to the
Aurera Borealis. Had we room or inclination to
theorife on this fubjec, at the fame time that,
with other eleftricians, we allowed the eleétric
fluid to be the caufe of this lalt phenomenon,
we fhould be for extending its connetions ftill
further, and attempt to fhew the poffibility, at
leaft, of its near relation to, if not its identity
with, that luminous matter which forms the folar
atmofphere, and produces the phaznomenon called
the Zodiacal Light ; which is thrown off princi-
pally, and to the U!Ea[Eﬂ: diftance from the equa-
torial parts of the Sun, in confequence of his
rotation on his axis, extending vifibly, in the
form of a luminous pyramid, as far as the orbit
of the Farth; and which, according to M. de
Mairan’s ingenious, and, at leaft, plaufible hy-
pothelis, falling into the upper regions of our
atmofphere, is collected chiefly towards the polar
parts of the Earth, in confequence of the diur-
nal revolutions, where it forms the 4urora Be-
realis. It would, we think, be no very bad
hypothefis which fhould unite thefe two opi-
nions, by confidering the Sun as the fountain of
the eleftric fluid, and the zodiacal light, #4e
tails of Comets, the Aurora Borealis, llghtmng,
and artificial eleCricity, as its various, and not
very diffimilar modifications.” Indeed the ap-
' pearances
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peardnces of the tail of this Comet refembled elec=
trical corufcations, more than any thing of whick
we have an idea, but moftly that produced in vacuo 5
as the flame feemed; through a telefcope, perpetually
to fhoot out in ftrait lines, of a pale-flver hue;
lengthening and fhortening at each inftant, and
forming frequently fome of the configurations which
the Aurora Borealis aflumes.

There has been lately publifhed a work by Dr.
Hamilton of Dublin, under the title of Philofo-
phical Effays ; in which this idea feems extremely
well. developed. The fubject and fubftance of the
Doctor’s fecond effay is fo full to our purpofe, that
we fhall condenfe it into an epitome, and prefent it
to our readers,

Dr. Hamilton’s Eﬂ"ﬁy has for title, Obfervations
and Conjectures on the Nature of the Aurcra Bo-
‘realis, and the tails of Comets.

The author differs from Sir Ifaac Newton; con-
cerning the nature of the rtails of Comets; and
endeavours to prove that they are r.:{}mpafr:d of a
lucid, or felf-fhining fubftance; and not a mere
cloud or vapour; illuminated only by the Sun.
This luminous matter he fuppofts to be the fame
with that which caufes the Aurora Borealis, and
the phanomena of eleétricity.

¢ The great body of luminous matter which
appears in an Aurora Borealis, fays this Author,
¢“ being fo very extenfive, and fometimes fo very
’ br:ght muft be vifible to a fpsCtater at a confi-
derable diftance from the Larth, and fhaded
* from the Sun’s light; and fuch a fpectator

G 2 _ “ would
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¢ would then fee the Farth attended by a train of
‘¢ light in the form of a zail,” &c.

¢« Eleétric matter appears to be of the fame
¢ kind ofyfubftance which forms the Aurera Bo-
““.realis, and the tails of Comets; by its having
- “¢ alio that remarkable property of letting the
¢ rays of light pafs through it, without having any
“ fort of effect upon them.” “ Now the extra-
““ ordinary rarity of Comets tails may be collected,
¢ fays Sir Ifaac Newton, from the ftars fhining
¢ through them; for the fmalleft ftars are ob-
“ ferved to fhine without lofs of fplendor through
“¢ rails which are of an immenfe chicknefs.” (Pﬂn-
cipia, p. 513, edit. 2.) Dr. Hamilton has given
to Comets a quite different employment from that
allotted to them by Sir lfaac Newton, who made
them water-carriers, loading them with vapours and
moifture, to fupply the lofles of the feveral parts
of the folar fyftem through which they were de-
ftined to pafs. But the Doctor, on the contrary,
fuppofes it their bufinefs to collect and bring back
to the Sun and planets, the eleétric fluid which is:
conftantly flying off into the higher regions of the
heavens, beyond the orbit of Saturn, ¢ We fee
¢¢ this fluid rifes from the earth into the atmof-
« phere, and is probably going eff from thence,
< when it appears in the Aurora Borealis. - And as
¢¢ this eleftric matter, from its vaflt {ubtilty and
¢ velocity, feems capable of making great ex-
¢ curfions from the planetary fyftem, the feveral
¢¢ Comets in their long excurfions from the Sun,
¢ in all diretions, may overtake this matter, and
¢ attracting it to themfelves, may come back re-
¢¢ plete with ir, and being again heated and excited
<t by the Sun, may difcharge and difperfe it among
¢ the planets, and {o keep up a circulation of this
¢ matter,
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¢ matter, which we have reafon to think neceffaty
¢ in'our fyftem.”

This does not feem far from Sir Ifaac Newton’s
own opinion : for after fuppefing that the aquemas
particles thrown off from Comets are taken u
by the planets, as a {fupply of moifture, adds, < I
“ f{ufpect, moreover, that that [pirit which is the
¢ leaft, but the moft fubtile, and the beft part of
¢ our air, and is neceffary for fupporting the life
“ of all things, comes chiefly from the Comets.”

Dr. Halley, fo long fince as the year 1716, in
his defcription of a remarkable Aurora Borealis,
fays, ¢ That the great ftreams of light fo much
¢ refembled the tails of Comets, that at firft fight
‘¢ they might well be taken for fuch;” and after-
wards adds, ““ This light feems to have a-great
«¢ affinity to that which the effluvia of eleric' bo-
< dies emit in the dark.” This was the doctor’s
cnnje&ur& ;—Dbut both he, and Sir l{fzac Newton,
had fo much of vaticination in all they faid, that
their conjectures are found by paﬁenty to be little
lefs than cerrainties.

But this ftriking fimilarity between the appear-
ances of the tail-of the Comer in a telefcope; the.
Lumen Boreale, and the eleftric flath; was fug-.
gefted to the writer of this hiftorical fketch by, th:~
phaenomena themfelves, and not by the paffages
juft quoted, of which hE had not the leaft know-
ledge till after he had formed his opinion on the
fubjeét, but which indeed he was glad to have:for-
tiﬁcd by fuch good authorities.

It 1s with diffidence he mentions another telef-
coplc appearance, as- it may perhaps be only an
. optical
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optical illufion. It feemed perceptible that the
nucleus of the Comet had a very rapid motion on
its own axis, and that there was a conftant emiffion
of eleftric fparks, or flathes from it at all points,

which were inftantly 1mpelled with great violence
tnwards the tail.

It has not as yet been pofitively determined by
aftronomers, whether this prefent Comet is one of
thofe that have ever vifited us before, at leaft fince
Comets have been fo narrowly watched. But it is
hoped that the worthy fucceflor of the great Flam-
ftead, Halley and Bradley, by whom this Comet
will doubtlefs have been well obferved, will clear
up this point, when he fhall have had fufficient lei=
fure for computing its elements, and comparing
them with thofe of other Comets already com-
puted.  Qut of above 50 Comets whofe elements-
are known, the returns of no more than 5 or 6
have been foretold : which may be feen in the fol-
lowing table.

r Return Ir
Former Appearances. P?;:fc:; pEe Dr: ﬂiﬁlﬁ:ﬂiﬁ T

about

- : 1532 : 1661 | 129 | 1789 | Halley.
1531 : 1607 : 1682 : 1759 | 76 | 1834 | Halley.
1264 : 3556 | 292 | 1848 | Halley,
IIE-; : 1338 : 1gxz : 1686 | 174 | 1860 | Pingré. :
1593 :1762 | 169 | 1931 | La Caille,Pingré.

4.4&-11:1‘.3 531 : 1106 : 1680 | 575 | 2255 | Newton, Halley.

The Comets that are firft expeéted, are placed
firft in the table, But it may be neceffary to give

the authorities upon which this table is con-
ftructed.
The Comet of 1661 obferved by Hevelius, and

that of 1532 by Appianus, (though there is a con-
fiderable
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{iderable difference in the places of their perihe-
lions, which may eafily be attributed to the im-
perfe€t and unfkilful manner in which it was ob-
ferved by Appianus) may be the fame ; and if
Halley’s conjeCture be well founded, this Comet
will again appear in the year 1789 or 179o. (Hﬁ
des Mat. par. Montucla.)

Of the fecond Comet enough has already been
faid, under the article 1759. Unlefs we here be-
flow a few words upon the memory of M. Clai-
raut, who died May 3, 1765, aged but 52 years!
in his elogium juft publifhed in the Hift. de I Acad.
des Sciences, there is this paflage, equally apper-
taining to that great geometrician and to this ar-
ticle.—*¢ Thanks to his labours, the opinion that
¢ Comets are planets, as ancient as the world itfelf,
““ ijs now no longer a conjecture, but is regarded
¢ as a thing fully demonftrated.”

For the account of that which has the third
place in the table, we are indebted to Mr. Dun-
thorne, (Phil. Tranf. vol. 47.) who conjettures,
that if the Comet which appeared in 1264 be the
fame as that which was obferved by Paul Fabricius
and others in the year 1556, and whofe orbit Dr,
Halley has compared, its period will turn out as
above,

Concerning the Comet which occupies the fourth
place in the table, we are indebted to M. Struick,
who in his fequel to the defcription of Comets,
(Amft. 1753) fuppofes the Comet of 1686 to be
the fame as that of 1512 ; * for one is upon re-
‘¢ cord in 1338,—in 1164,—in 990,—in 817,—
“ and in fhort 870 years before, that is to fay,
‘¢ at the diftance of 5 times 174 years; 53 years
¢¢ befare Chrift.”

Our
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Qur authority for the fifth Comet in the tabie,
is given in the article for the year 1762.

And about the fixth or great Comet of 1680,
which fo alarmed the inhabitants of our globe in
the laft century, though the prefent is but little in«
terefted, fo diftant is the period. < Yet, if it re-
‘“ turn in 2255,” fays Maclaurin, *¢ it will give a
“ new luftre and evidence to Sir Ifaac Newton’s
¢« philofophy, in that remote age. And fhould
¢ the inconftancy of human affairs, and the per-
¢ petual revolutions to which they are fubjeét, oc-
¢ cafion any neglect of our philofophy in the in-
¢ tervening ages; this Comet will revive it, and
“ fill every mouth again with this great man’s
““ name. For itisone of the good effetts which
‘¢ thefe great periods, and diftant depending ob-
¢ fervations promife, that they muft contribute
¢ to preferve the relith for learning from the re-
¢« volutions to which it has been formerly fubject,
‘¢ By them, diftant ages are connected together,
‘“ and perpetual marter is provided from time to
“ time, for reviving the curiofity of mankind.”

. And though the returns of no more than fix
Comets have, as yet, been calculated and foretold
by aftronomers; yet, from the elements laid down,
every age will recognize fome of thofe which have
vifited us before; uil at length, the whole number
of Comets in the folar {fyftem will be as well known:
to the inhabitants of the earth, as the five planets
and their fatellites, '

One of them is already added to the number of
revolving planets, which it 1s hoped will leffen the
popular dread at the appearance of the reft. = At

this time of day it feems fcarcely neceflary to fay,
that
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that the experience of many thoufand years affures
us that the folar fyftem is fo wifely framed and re-
gulated, as not to be fubject to accidents from the
approach of Comets. But as two fuch able aftro-
nomers and mathematicians, as Whifton and Gre-
gory, feem to encourage the belief that general
ruin, or ac lealt dreadful calamities, may be the
confequence of a near approximation to the tail of
a Comet, and as their opinions have no other foun-
dation than conjeéture and fpecuvlation, we may
venture, without arrogance, to conjecture and fpe-
culate in our turn.

And firft, lec us fpeak to Mr. Whifton, who
having (as has been mentioned in M. Maupertuis’s
Letter) with great learning and labour traced the
great Comet of 1680 by different periods, of 575
years, up to the univerfal deluge, endeavours to ac-
count for that terrible cataftrophe, by the water that
was brought into our atmofphere by the tail of
that Comet. We will, for a moment, grant it pof-
fible for Comets to quit the regular and ftated
courfe originally affigned them, and likewife; for
the fake of Mr. Whifton’s hypothefis, fuppofe the
tails of Comets to be compofed of aqueous vapours
(an opinion whicrhywith, Dr. Hamilton’s affiitance,
we have endeavoured to confute) yet flill a power-
ful objection to the deluge having been occafioned
by the tail of the Comét remains ; namely, that
vapours at fuch a grear diftance from the earth
would be fo rarified, that notwith{tanding the Comet
of 1744 had a tail 40 degrees long, the prtﬁent Comtet
one of 42, and that of 1680 one of 70 degrees in
length—if all cthe waters of this enormous tail were
cnmprﬁﬁ"{:d into the denfity of thofe vapours in our
atmofphere which coalefcing, compole rain; they
would be infufficient for the purpofe of drowning

Li the
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the earth: fince a fingle drop of water, rarified
into vapour in our grofs atmofphere, occupies
14,000 times the {pace it did, when condenfed into
water 3 and vapours fufﬁclently rarified to fwim in
fEther, though they formed a volume equal to the
orbit of the Earth, would not furnith water enough
to overwhelm it, which Sir Ifaac Newton has de-
monfitrated by proving that a cubick foot of water,
at the diftance of a femidiameter of the earth, would
be fo rarified as to accupy a fpace equal to the or-
bit of Saturn.

It has been faid above by M. Maupertuis, that
Dr. Gregory has eftablilhed the Comets again in
all their terrors. In fuppofing fuch dreadful con-
fequences from a Comet’s tail being in contact with
our earth, &c.—if the learned Doctor were {till liv-
ing, one would be inclined toafk him, why the poor
old ladies are ftill to be frightened with Comets 2
Do they either portend or occafion any thing worfe
than always fubfitts ? When was the world with-
out its plague, peftilence and famine; battle, mur-
der and {udden death ? Though Comets are doubt-
lefs placed in the heavens for fome wife purpofe,
wholly infcrutable to us, yet, for any thing we
have hitherto dilcovered, they have no more in-
fluence or effe€t upon our globe, or its inhabitants,
than a will-0’-ib’-wifp or ignis fatuus ;—and yet
every thing that is mifchievous or difagreeable is
placed to “the account of the poor Comet.—If it
rains, “ it is the Comet ;”—if the weather be hot,
“ it is the Comet 3’ -—-lf it be cold, it is the {fame.
~—Pray let us be a little equitable, and allow that
{uch things as abundant rain, intemperate heat,
and intente cold, have happened in this climate be-
fore naw, without the agency of a-Comet ; unlefs

by
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by for Comet that has appeared in difguife, like .
Mr ,ayes’s army.

« The war in the weftern parts of Europe, which

¢« cortinued from the year 1688 to 1697, has been
«« tte moft obftinate and deftruétive of any re-
¢« corded in hiftory ; and yet no Comet has ap-
¢ peared, either immediately before or after; but
« on the contrary, one has been feen in September,
“ 1698, when Europe was already freed from this
¢ war, and was on the point of eftablithing 2 laft-
¢“ ing peace between the Chriftians and Turks,—
<« A Comet therefore has appeared between two
““ treaties of peace, which have put an end to the
‘¢ ravages of war, in all parts of Europe, and
“ greatly changed the general fituation of affairs
« for the better: A Comet which reftores thofe
¢« happy times, in which the temple of Janus is
“ thut.” (Penfées div. fur la comete de 1680).

But fuperftitious people love to be frightened,

and will be as angry with any one who endeavours
to reafon them out of their fears, as the inhabi-

tants of Neuf Chatel were lately with one of their
paftors, who, though in other refpeéts an orthodox
and devout Chriftian, yet could not reconcile to his
belief the eternity of bell terments.—He would allow
them to laft a hundred thoufand years, with all
his heart,—but that would not fatisfy his flock,—
they profecuted, perfecuted, and pelted him. When
the king of Pruffia, their {fovereign, hearing of it, -
and moreover that the minilter was a worthy, well-
meaning man, ordered them to defift, and fuffer
him to refume his function. But this enraged
them ten times more,—they {urrounded the good
man’s houfe, and would certainly have fent him to
the other world, to enquire into the true ftate of

de~
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~departed fouls, had he not with great Gepley
made his efcape ;—and, at length, their fove

finding how fond they were of everlafting dan>,_
tion, out of his great goodnefs, condeicended

lIet them be damned to all eternity.=~*¢ And laifo,
“¢ (fays the author from whence this account ;g
¢ taken) confent with all my heart, and mug

*¢ good may it do them.”—Lettre de M. Baudiner.

It is amazing that fuch as are always ready to de-
nounce divine vengeance, and to prefage every fpe-
cies of calamity to the frighted inhabitants of the
globe, upon the appearance of a Comet ;—that
they, whofe belief of the interpofition of a parti-
cular Previdence upon every trivial occafion, is {o
firm, never fhould think of extending their faith
to the belief of a general Providence, which has fe-
cured the globe from contingent evils.

But there yet remain many who wiil have it that
¢ a Comet never appears withour blood,”—and
are {ure to be right in their conjetures. For if
Europe fhould enjoy a profound peace, they have
only to look at Afia; and if all be quiet there,
they have ftill the other two quarters of the globe
to fly to, which will, doubtlefs, furnifh them not
only with carnage enough, but alfo with every
other kind of evil, both phyfical and moral, their
hearts can wifh, to confirmy them in their opinion,

But thofe who are unwilling to fee God, but in
vengeance and deftruction, thould try to difcover
him in his goodnefs and proteion from general
calamity, by that wife order of his Providence, fo
vifible in the wonderful and ftupendous arrange-
ment of the univerfe.
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