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THA‘T bright comet, which was [een in 1744, baving raifed in me
as well as others a greater curiofity about them; I bhad once thoughts

Z;C- undertaking a kind of biffory of comets, which, ﬁeﬁdf what is given
re, fhould contain an improvement of Heveltus's m;d Lubientetz's accounts
of the ancient ones, and a continuation of them to the prefent time. The
alterations 1 d;ﬁgﬁed to make were thefe: Firft, To leave out the aflro-
logical obfervations, which the old autbors, looking on comets chiefly as
pradrg:fs, are jfull of, and Lubienietz’s book is almoft all fo; to quote
nothing but what relates to the comet itfelf’; and in later times, when
there are many accounts of the fame comet, to infert the pr:ﬁf:pa! and
perbaps pafs over fome of them which contained nothing new. Secondly,
Hevelius and  Lubienietz take many comets only fecond hand, from
Rockenbach and other modern writers, but I would as much as pgf thle
bave quoted the original authors. Thirdl » Different perfons not ufing
the fame chronology, bave often made feveral comets of one. Thus the

Jour Seneca reckons up Nat. Queett. VIL. 17. after the death of fulius

Cefar, under Aug z;J/A’ﬂs, Claudius, and Nero, are in Hevelius increafed
to thirteen; and the two lafl .-;;f them, which be calls the two comets
een in our time V1N, 23. Lubienietz has made eight of. Fourthly,
Lubienietz fwells bis biflory with balls of fire, northern lights, and per-
baps other meteors: all thefe, as alfo multiplying of real comets, I defigned
to have avoided where I could. In purfuit of this defign, I made a lif}
of the comets which had been [een, with references to the authors who
mentioned them, [o far as I bad then found, leaving room to add more,
as I met with them ; and began to draw up the account of a few of the
Jirft with the authoriti es, but found fo little [atisfaction from the very
imperfelt accounts, that perceiving the benefit would not anfwer the
trouble, I laid the defign afide. Yet bhaving now bad by me for feveral

ears a table of the parabola, which fhews the [pace; and diftance from
the focus at all angles, and will, I think, by it's length, better anfwer the
end of calculating a comet’s p!aff than Dr. Halley's table can, I chofe
no longer to conceal it : but that it might not [eem too mg:erﬁz’:}’ éy being
publifbed alone, I bave added a fhort account of the B/.:wzﬂ es about

e

comets, a catalogue of their orbits, the way I calculated the parabolick
| table,
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table, and method of ufing it, fo how to confiruct a comet's motion

Speedily. - In particular I bac: given [ome account of the” ufe of Sir
laac Newton's famous problem for finding a comef's orbit from three
obfervations, which till lately few perfons bave fludy d; yet feems to
me a much better method, rfﬁ.-,m that Caille bas given in art. 518—g6o
of bis aftronomy, which be fbews in art. 520, does not anfwer in all
cafes, and requiring [fo much correction by guefs, muft I think be very
troublefome.  In fludying this problem of Sir Ifaac's.1 almoft got beyond
my depth; yet by comparing bis explication with Dr. Gregory's, and the
cgj? iflance at firft of Mr. G. Whiftan, with a repeated examination fince,
I bope I have gained a tolerable knowledge of it, and have endeavoured
to render the procefs as exaél, eafy,” and plain as I can. But though
mathematicks is a [cience mpﬁfu’f of abjolute demonfiration, yet in fo
complex a problem, efpecially where feveral parts are only approximations,
the mind of man 15 frail, and may overlook fome [mall circumflance,

which may render bis reafoning a little defective: fuch at leaff I own .

my underflanding to be, and the more as living in a retired place, I am
Jorced to truft to my own firength. If therefore on tryal I be caught

tripping, far from taking any friendly admonition amifs, I Shall think

myfelf greatly obliged to" any one more feilful than myfelf, who will by
letter or otberwife inform me, either where I bave miftaken, might have
made the method [borter or eafier, or bave omitted :any further ufe or
improvement 5 I fball not fail on any proper occafion to acknowledge the
Savour, and, if opportunity offers, to make a due ufe of it, being defirous
to compleat the affair as far as I can.

Lyndon, Rutland.
Sept.'15, 1756.

" P.S. Myr. Facio, as Dr. Halley mentions, thought of a ufe which may
now and then be made of comets; by obferving the parallax of one when

very near the earth, to find the fun's parallax, and confequently it's .

diflance, now known only to a fourth part. The expetted comet will not
come much nearer the earth than Mars does, if it’s peribelion fhould be

in fanuary or Suly; but would be within 13 000 000 of miles of the .

earth Oflober 19, with a jz:!! minute's parallax, if it's peribelion is

November 27 5 or bave 3'% parallax May 4, at 4000 000 of m:ffs

diftance, if it's peribelion is “March 2375
0 F
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in ‘comparifon of what has been difcovered within thefe laft hundred

THOUGH the ancients knew little of the ufe of conick fe&ions,

and fifty years, yet they applied them felves to the ftudy of their
properties, and thereby prepared the way for' the readier applying them to
the ufes lately found out. If thofe who at that time employed themfelves

in making aftronomical obfervations, had been as careful in attending to

the motion of comets, which do not require fuch 'depth of thought as
abftrufe mathematical problems; though they knew too little then of the

principles of motion to have found out their real path, yet probably we

fhould not have been fo much at a lofs, as we ftill are, as to their periods;
but, by comparing their motions in different returns, even though the
obfervations had been but grofs, might have arrived to a confiderable per-
fection insthe aftronomy of comets. But as moft of their periods feem to be
very long, and it is but a little while that their motions have been careful-
ly watched, it may be fome ages yet, before we.get any great knowledge
about them. Moft of the ancients, being of Ariftotle’s opinion, that
comets were only inflamed vapours, raifed, continuing, and difperfed in
our atmofphere, took little further.notice of them than as omens, often

mentioning neither the time of year, or place they were feen in; and

‘unlefs both are known, we can neither find their orbit, nor tompare them
with that of any known comet. Seneca indeed, and fome others whom
he mentions, believed comets to be laffing beavenly bodies, Nat. Queeft. VIIL.
3 & 22. ‘that multitudes of them, which could not be feen on account of their
pofition, kept on their flated cowrfe, mi at ceriain times, when tbey got to the
- e . : . mearer
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2 Of the. Difcoveries concerning Comets.

nearer end of their p.m!r came within fight of men, Chap. 13, 175 19, and
he expected that time and pains would difcover what was then unknown, and
pofterity wonder that they did not know [uch plain things, Chap. 25. In thefe
feveral places there is a better guefs about comets, than any made for
above fifteen hundred years afterward : and further fearch has fince con-
firmed what he thought, that it is the excentricity of their orbits which.
occafions their being only now and then feen. In all thofe dark ages,,
from the decline of the Roman empire to-the Reformation, comets being
only confidered as ominous meteors, three only have been yet found de-
{cribed enough to determine their orbits, and thofe but in a grofs manner:
and I think Appian was the firft, who, about 1530, began to obferve their
motion aftronomically ; and foon found that, fo far From being within
our air, they, having no fenfible parallax, muft needs be much further
off than the moon : here then is the firft ftep toward finding out the true
nature of comets; and from that time all aftronomers have allowed their
place to be-among; the planetary orbits, and many obfervations were made
of their motions by Tycho Brahe and others.

The two comets of 1664 and 65, coming within a few months of one
another, made many perfons very inquifitive about them; and in Birch’s
hiftory of the Royal Society, Vol. 1I. there are two remarkable guefies, both
read May.23, 1666. In page 93, arc Mr. Hooke's remarks on Mon/. Petis's
differtation on the nature of comets, prefented. to the fociety fome wecks before.
What that paper contained does not fully appear ; but Mr. Hooke faid, ke
bypothefes were very. ingenious, and fome of them wnot improbable, but whether
the comets were moved in. equal [paces of a curve line in equal [paces of time,
which Monf. Petit, feemed inclined to believe, deferved to be further examined.
This laft claufe is remarkable, and that paper, if ftill preferved, is worth
fearching, to fee how near Monf, Petit was to guefling the truth. . The
other paper, page 91, is Mr. Hooke's own, endeavouring to atcount
for the planet’s motions; where, having propofed the refiftance of the
wther, he fays, the fecond caufe of inflefling a direlt motion into a curve ay
be from an attrallive property of the body placed in the center, whereby it
continually endeavours to. attrait or drawsit io itfelf: for if fuch a principle
be fuppofed, all the phenamena of the planets feem polfible ta be explained, by
the common principle of mechanick motions s and polfibly the profecuting this
Speculation may give us a true bypothefis of their motions.—~——DBy this bypothefis
the phenomena of the comets as well as of the plancts may be [olved, and the
malion of the fecondary as well as of the primary planets : the motion alfo of
the progreffion of the auges is wery evident. This I think was much about
the time that Sir Ifaac Newton difcovered the property of gravity, and
feems much like it; only Sir Ifaac, being the deeper mathematician, pro-
fecuted the matter ﬁ:rl:h-:r, and cleared it up more fully.

Hevelius was too good an aftronomer, not to fee that comets were far
diftant from the earth, and in his Cnmetographza, Book IIL p. :49—-16?,

- | large ¥y
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 Of the Difcoveries concerning Comets. - 4
Iargely fhews the abfurdity not only of fuppofing them in our air; but
even below the moon, from the vaft parallax they would have, and the
various places they muft needs be feen in at different times of day, as
they rife toward the zenith, or defcend to the horizon: yet could he
not fhake off the eftablifhed opinion that they were meteors; but, to
reconcile both, fuppofes comets to be vapours collefted near any of the
planets, whirling round about it till thrown out of the atmofphere, and
then moving in 2 ftraight or curve line till difperfed, Book VI p. 384;
that comets are not fpherical, but round and flat, p. 338 ; and, from the time
they leave the planet’s atmofphere, akvays turn one flat fide toward the Sun,
F. 666; and though, Book IX., p. 501—632, he calculates the places of
everal comets, as if moving in a ftraight line, and generally comes nearer
the obferved place, than I fhould expeét fuch an hypothefis to doj yet he
thinks that their courfe is not really firaight, p. 588; and in more largely
treating on the fubject, fays, i is 4 Parabola, pi 659. It may furprize thofe
who have not read Hevelius, to hear that he firft faid a comet’s orbit is pa-
rabolical, a difcovery generally ateributed to Sir Ifaac Newton; and indeed
not without reafon, for Hevelius did but guefs it, and knew not the prin-
ciple on which its motion depended, but it was Sir Ifaac Newton who firft
proved it, and accounted for its motion in that curve, from that univerfal
principle of Gravity, on which the motion: of all the heavenly bodies depend.
We may however give Hevelius his due praife as a good aftronomer, and
by a fhort extratt from his. Cometographia, Book 1X. fhew how nearly
he gueffed at the true motion of comets, without knowing, or even fufpett-
ing, the real caufe which kept them in fuch a trajectory. A comet then,
he fays, ‘* by no means moves in a ftraight line, but in a curve, always
““ concave toward the fun,” p. 658, that is, ** in @ Parabola,” p. 659:
this he illuftrates by ¢ the parabolick motion of projettiles,” p. 66o. He
feemshere to be got very near the point, yet fhews afterward he did not
think of gravity as the caufe of a comet’s parabola: for ‘“as projectiles
“ move in a parabola, from a compound of their progreflive motion and
¢ gravity, fo comets alfo have a double motion ; one the force given them
¢ at leaving the planet’s atmofphere, the other not gravity, yet fomething
“ not unlike it, by which comets turn. one of their flat fides toward the
¢ fun, as the center of our fyftem, p. 666, as a magnetick needle points
¢ toward the North, or toward a loadftone. And as in projeétiles gravity,
* fo in comets the inclination of their flat fides, turns them out of their
 ftraight courfe,” as a rudder turns about a fhip, which he had before
largely confidered, p. 570—587. ¢ And the farther a comet gets from
¢ the fun, the.more will. its. flat fide be oppofed to its motion, which will
¢ not only more and more retard its {wiftnefs, but turn it outof its ftraight
“ courfe, p. 667. But a comet differs from a projettile, in that a body
“ thrggwn up moves floweft at the vertex of its parabola, and fwifter both -
¢ in nifing and falling; while a comet moves fwifteft at the vertex, WTi\:-‘rﬂ '

; X ¢ adlne:
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4 Of the Difcoveries concerning Comets.

<« 5 Tline from the fun is perpendicular to its path, and f{lower both in
<« gpproaching the fun and retiring from it, p. 669. If you afk whether
< 3 comet’s path is not an hyperbola,” he ¢ will not deny it: it is neither
e circle nor ellipfis, but may be any other feftion of a cone, which is
« moft bent in the middle, and ftraighter at each end: yet is fatisfied it
¢ is rather a parabola than an hyperbola,” p. 683. Laftly, ¢ as the
¢ planets regard the fun as their center, fo the comets alfo obey it in their
“ way,” p. 701. We fee here that Hevelius, whether by a mere guefs at
what he thought muft needs follow from his notion of comets being flac
bodies, generally ftanding oblique to the path they move in, or finding
fuch a motion to agree beft with his oblervations, came very near to what
has fince been found to be the truth: that comets move in a parabola,
concave toward the fun, fwiftelt at the vertex, that is, when they are
neareft the fun, and their motion perpendicular to a line from it, and that
it is an aion of the fun on comets which makes them turn out of a
ftraight line into a curved trajeCtory. So far he is right, and feems got
near the point, but is defective in not fufpecting the fun to be the parabola’s
focus, exprefsly denying their moving in an ellipfis, and confequently
returning again; and the doctrine of gravity being a later difcovery, he
is forced to account for their curve another way. We may learn alfo from
his book, that ftudies, of which we do not at firlt fee the benefit, are not
therefore always ufelefs. Hevelius made many obfervations and calcu-
lations of the motion of comets; on which if a perfon at that time had
faid to him, cui bone? why fo much time and pains fpent on vapours,
which were collected yefterday, and will be difperfed to-morrow ? he, own-
ing them to be nothing elfe, could not perhaps have given any fufficient
reafon for it: yet if he and others had not taken that pains, Sir Ifaac
Newton would hardly have found out their real motion; and there is a
field yet open for further difcoveries of future ages about them.

Sir Ifaac Newton having difcovered that gravity is univerfal, and that
a planet whofe velocity was in a due proportion to its gravity toward the
fun, would revolve about it in a perfet circle; but in an ellipfis, of which
the {fun is one focus, if its motion was either fafter or flower; on recon-
fidering the matter, on occafion of that remarkable comet of 1680, he
found, that, if a body is thrown with a velocity, which is to that neceffary
to keep it in a circle, a5 the fquare root of 2 to 1; the fame univerfal prin-
ciple of gravity will make it move in a parabola, of which the fun is the
focus: and this being found agreeable to the obferved motion of comets,
has been fince allowed by aftronomers to be their real motion. It feems
however not agreeable to the uniformity of the univerfe, that after a fhort
view of the fun, they fhould be continually flying farther off, in that wide
void beyond the planetary bounds, to creep along that dark cold region
for millions of years; (and in lefs time than that, they could noffreach
any other fyftem, if the parallax of the fixed ftars bg two feconds, which

Dr. Bradley
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Dr. Bradley has found it cannot exceed;) but that they fhould rather
revolve round the {un, in certain, though long periods: and the likenefs
of the elements of fome of the comets feen in different ages, make it pro-
bable they were the fame returning again; if {o,. their trajectories are not
really parabolas ; but they feem a kind of planets, revolving round the fun
in [0 extreamly excentrick ellipfes, that, fo far as we can fee them, they are
not fenfibly different from parabolas, which for eafe of calculation we al-
ways {uppofe them to be: and that their motion is almoft exaétly a para-
bola, I intend to thew particularly as to the comet of 1744, fee page 14.
The true motion of comets being thus known, Sir Ifaac Newton applied
himfelf to find a method, by which a comet’s orbit might be determined
from a courfe of obfervations; and, having attempted many ways in vain,
hit at laft on one,” which he has explained, Boook IIl. Prop. 41, &¢. of
bis Principia, taking for his example the comet of 1680. The {ame method
Dr. Halley ufed for twenty-three more, fome accurately, others grofsly, as
the obfervations he met with were ; and feveral more have been done fince
by others. From the likenefs of the elements, fome of thefe are fuppofed
to be different returns of the fame comet : firlt, thofe of 1531, 1607, and
1682, with a period of 75 or 76 years, may be expected again about 1758:
fecondly, thofe of 1532 and 1661, after a period of 128% years, may
probably return about 1789 : thirdly, the obfervations of that in 1556 were
very grofs, and thofe in 1264 ftill more defective, fo that neither orbit can
be fuppofed to be at all accurate ; yet from their likenefs, though not
agreeing very well, may not unlikely be the fame, and come again, after a
period of 292 years, about 1848 : laftly, the comet of 1680 was a very
remarkable one; and as at equal intervals, 4. C. 44, 4 D. 531, and 1106,
others were feen in fome refpets like it, feveral perfons have fuppofed
they might be the fame, being 575 years going round the fun; yer,
no obfervations being made at any of the three former timss, it was
but a guefs; and if the comet of 1106 was feen in March in Cancer,
as the manufcript Mr. Dunthorne mentions, Phil. Tranf. XLVII. p. 287,
feems to fay, it could by no means be the fame as that of 1680, which
cannot get beyond Taurus in March, nor be feen in Cancer after Decem-
ber; the period therefore of that comet muft remain doubtful, till further
Yght appears. '

- It may be objected, that the two periods of the comet of 1682 being a
whole year different one from the other, there is no knowing when to
expelt it again. The difference indeed is very great, confidering how true
the planet’s motions are found to be; yet I fear we muft not expect
the fame regularity in a comet’s orbit as in a planet’s, they being fubject
to many greater errors: firlt, croffing all or moft of the planet’s paths,

they may come nearer to one or other of them than any of the planets do -

to each other, and be more affeCted by their mutual attrations ﬁfp&ﬁiﬂl]?f
. C : i
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if near Jupiter or Saturn, the greatnefs of which bodies, weaker power of
the fun, flownefs of their motion, and confequent long continuance near
one another, and direftion of the comet’s path nearly toward the fun, all
join to make the alteration of its orbit more fenfible : 2dly, a {mall change
of angle will make little difference in a planet’s orbit, which is always nearly
perpendicular to the fun; but when a comet’s path makes only five or ten
degrees angle with a line from the fun, a little variation will bear a greater
proportion to that fmall angle, than to go degrees: 3dly, as a comet’s
greateft diftance is many times its leaft, if by a planet’s attraction the peri-
helion is altered but a few miles, that may be greatly multiplied in the
aphelion; and if the angle at firlt is chapged but one minute, it may make
a great alteration of length, in running four times as far as Saturn, and
back again : 4thly, there is but little difference in the velocity of a body,
going round the fun in one or two hundred years, and of one keeping
a perfet parabola; fmall therefore muft be the difference of one revolv-
ing in 75 or 76 years, efpecially if the fame power, which increafes its ve-
locity, fhould make its perihelion diftance greater. Now the comet of 1682,
in its defcent toward the {un, may be near Mars, but that being fmall will
hardly affeét it much ; again, in going from the fun, it may pafs near Ve-
nus, a little before it gets to the deicending node, and near the earth a little
after it : if then one or more of thefe planets thould be in that part of their
orbit when the comet pafies by, they may make fome change in its motion.
The comet of 1680 is very liable to alteration, as in its defcent it may pafs
not remote from any of the planets, extremely near the earth, and but a
lictle way from Venus; its motion alfo being all the time almoft directly
toward the fun, and its perihelion diftance fo very {mall, a lictle change in

its motion might make a very great one in its orbit, .
The method Sir Ifaac Newton gives, in his Principia, is from three ob-
fervations of a comet, at proper intervals, to find its real trajectory ; and
Book II. Prop. 41, he has explained in order the feveral procefles, defigned
chiefly for conftruétion, which was the way he ufed in his example of the
comet of 1680. This operofe problem Dr. David Gregory has more fully
explained and demonftrated, in the fifth book of his aftronomy: it may
alfo be reduced to triangles, and calculated by numbers, which is much
more accurate than conftruction by lines ; and though confifting of about
an hundred triangles, Dr. Halley undertook it for 24 comets, as others
have fince for 20 more; and fome of them, by greater care or nicer
-obfervations, to a very great degree of exattnels. Yet as a com-
pleat lift of the triangles ufed, and feveral cautions neceffary in practice,
are not publifhed, I have chofen to fet them down here, not generaily
repeating the demonftrations, which Sir Ifaac Newton and Dr. Gregory
have already done, but fuppofing one of thofe books at hand, to add fome
obfervations for preventing miftakes, and fhewing how it may be reduced
to triangles : the letters here ufed are the fame as in Sir Ifaac Newton,
except
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except {i'famt: few which he had not, and are generally thofe which Dr. Gre-
ory ufes

; H}re then who would calculate a comet’s orbit by triangles, fhould
ﬁr& conftruct it as true as may be by lines; for as the methed is ap-
proximation, it is to no purpoie to calculate nicely, while the point tried
is much wrong, as the firft guefs will moft likely be 5 and as the accuracy
depends on having, in fig. 2. B near p, (fee Greg V. 18, 19.) he cannot
at firlt chufe fuch obfervations as will make it fo. Firft therefore, out of
a fet of obfervations on a comet, chufe three fo that you guefs that interval
of time when the comet was neareft the fun is the fhorteft, but no great
nicety is required this firft time. On a large fheet of paﬂ:ebnard draw a
circle ten inches radius for the magaus orbis ; mark the points the earth was
in at the three times of obfervation, and call them T, #, and =, (fee fig. 1);
from thefe draw the three obferved longitudes of the comet, T A, tB, and
zC: on #B take any point B; let V be the interfection of S# and T,
and ¥ the place the comet was in perpendicularly over B3 make Sy3:SB
xR?*::4V:BE, which fet off on the line S B: through E (Newton’s
Princip. 111, lemma %.) draw A C cutting T A and = C, fo that AE:EC
as the time between the firft and fecond obfervations, to the time between
the fecond and third. A and C are near enough for the firft trial, the
curtate places of the comet in its orbit.. To try how true they are, let
T A be to the perpendicular A M, as radius to the tangent of the comet’s
apparent latitude the firft time, and +C:CN::R: tang. of apparent lati-
tude the laft time, and draw M N the chord of the parabolick arc My N,
along which the comet moved, while the projection of the points on the
ecliptick are A, B, C: then fay SB:S%::SB+3BE toa fourth number,
nearly equal to (SR, fee Greg. V. 20.) the diftance from the fun at which
a comet would move the chord M N, in the fame time as it really did go
the arc My N: let X be the length run by a comet at the earth’s mean
diftance from the fun, in the time between the firft and third obfervations
(Newt. Prin. 111, 40.) then /SR :y/ radius:: X : MP, being the length
a comet would go in the fame time at the height SR. If M N be equal to
MP, the point B was taken right; buc if very different, as may ealily be this
firlt time, take a new point 4, find 2 ¢, and try till M N is nearly equal to
MP. Being now near the matter, we muft be more exact: bifect the trueft
ACin I, (fee fig. 2.) ere¢t a perpendicular 1i=B &, draw Si, and ereét
A 1fp- falls on or near B, the obfervations are rightly chofen; if not, take
One Or More new ﬂbfervatmns, to make B as near as poffible to p, am:l ra-
ther between i and  than otherwile, (Greg..V. 18, 19.)

The circle drawn for the magnus erbis will do again, as will. T, # and 7,
if carefully drawn as to angle and diftance, and the fame obfervations are
flill uled; as-allo the three longitudes T A, ¢ B, and »C, Set off #B as near
as now knﬂwn, draw A C as before, bife it in I, erect the perpendicular
I1:=B/, (fee fig. 2.) compleat the rettangle I:hlut, and p is nearly the
vertex of the parabolick arc ABC; (Greg. V. 19, coroll.) but ma}r be

tll't F
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8 Of the Difcoveries concerning Comets.

further correGed thus., Produce I ¢ to n, fo that wn=4Ip; through §
draw n£ = 3 S, in the line B# take a new point E/, and if the former length
BE is not true enough, which yet it will generally be for conftruction, a
truer length for B E* may be found, as dire&ed prefently for calculation,
. thus : a fidereal year is to the time between the firft and third obfervations,
as the circumference of a circle to the length of the mean arc the earth
moves in that time ; the fquare of half that arc divided by twice the radius,
is the fall of the earth in half the time: this, if now done accurately, need
not be repeated in N°. 7 of the calculation: then SB:Sy::SB+31p:SL

and SL}: R*xSB 421w :: the fall of the earth : BE the fall of the comet.
Through E' draw A’ C’, and form the reftangle I' # A", p" is the vertex of
the parabolick arc, (Greg. V. 1g. coroll.) and BE divides the chord very
nearly in proportion to the times (V. 18). It remains then to try whether
the point B was guefied right : fay then SB: Sy :: Sp' 4+ 3I'p': SR, and
as above find M N and M P: if they are not equal, draw G P parallel to
C'N, then is C’G the error; take a new length #2, and repeat the procefs
to find a new m» and mp, and error £ g. The two figures 3, which are
the fmall part YC G of fig. 1 and 2, fhew the two cafes of this correction,
when C and ¢ are on the fame or oppofite fides of z; where a line drawn
through G and g the two points of error will cut YC, that is in the point the
comet was really over, when, by a wrong guefs at the length ¢B and ¢4, it
came out C and ¢; and fetting of A'F and 4’ fequal to C'G and ¢'g, the
true point ¥ may be in like manner found. 'We may now either proceed to
calculate the orbit arithmetically, from the length of #B now very nearly
known, or find the elements of the orbit by conftruction thus; (fee fig. 4.)
two points of a parabola m and #, perpendicularly over the curtate places x
and z, with the focus the {fun, determine the whole curve: draw then xz,
and ereét two perpendiculars xm and z#, the tangents of the comet’s lati-
tude at the firft and third obfervations, T x and =2z being the radii; S§3
drawn through the fun and the interfection of ¥z and m #, is the pofition of
the comet’s node. z¢ a perpendicular let fall from 2 on S§2, is to z# the
tangent of its latitude, as radius, ‘to tangent of the inclination of the orbit.
Produce the perpendiculars # ¢ and z¢ to m and », as cofine of inclination to
radius, which will be in that pofition to each other, the fun and line of
nodes, as the comet was in its orbit at the firft and third obfervations; on
7 and # (Ag. 5.) with radius Sm and S# draw two circles ; a tangent to both
circles may be drawn by the eye, or thus, bifect ma, draw a circle on that
center pafling through m and #», and fet off mi=ny =8#— Sm, which
produce to ¢ and x3 wxJ being parallel to my, which is perpendicular to
both radii 7% and #4, touches both circles, and S a perpendicular on it
from S, is double the perihelion diftance: (De la Hire’s plain conicks.)
Wherefore P, the bifection of S, is the vegtex of the parabola or perihe-
lion point, whofe pofition is determined by the angle #SP or mSP; as is
the time the comet was there, becaufe the parabolick fpace #Swm, is to

dds .
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Of ¢he, Difeoveries concerning Comets, 9
the parabolick fpace mSP, as the time between the obfervations, to the
time between the perihelion and firft obfervation. g

Thus are the elements of a comet’s arbit found by conftrution ; but if
exatnefs is required, lines will not do it, but the procefs muft be reduced
to ttiangles, and calculated by numbers. And firft fee that the obfer-
vations are good, -or elfe be content with conftrution, for it is to little pur-
pofe to calculate nicely by uncertain data. Next try whether the times are
rightly chofen, by the diretions already given, (lee page 7.) and, for fur-
ther accuracy, be not content with the earth’s places as found by the tables
of the fun, but correct them by the menftrual parallax. - The weight of the
earth being to that of the moon as 39.788 to 1, the diftance of the moon,
is to the diftance of the comman center of gravity, as 40.788 to 1. (Newt,
Prine. 111 37. cor. 4 and 6.) Infig. 6. E is the earth, and M the moon,
revolving round C their common center of gravity which moves regularly
along the magmus orbis A C B round the fun S; then at any time the fine of
the moon’s horizontal parallax, is to-the fine of the fun’s parallax divided by
40.788, as SC to CE. In the triangle SCE, given SC, CE and SCE,
then CS E is the required corretion of the fun’s place, and S E the real
diftance of the earth from the fun. This triangle however need not be
folved, the tables 1V. and V. giving the required correétion in angle, and
the length of the line ED, to be added to or fubftracted from SC, the
diftance of the fun as found by the common tables. As the moon has-
fometimes above five degrees of latitude, and-therefore the earth is not ab-
folutely in the plain of the ecliptick, for perfeft exattnefs that fhould be
allowed for; but as the whole menftrual parallax is very fmall, this, which
is but a fmall part of it, may I fuppofe be fafely neglected, Laftly, before
calculating, draw a fet of figures fuited to the particular cafe, for no general
rule can be given where to add and where fubftralty the cafe I have
drawn, and fuited the plus and minus to, is the comet of 1742 ; and another
fet of figures will thew, whether to add or fubftra& in that cafe. Thus
prepared, the following is a lift of the triangles required, what is given
and what is fought, for fixing the due length of the lines, which determine
the comet’s trajectory. ,

Ne. Triang; ~ Given, Sought. Remarks,
1 5Tz |ST, §7, and TS 7 ST, S+T,STr—=STY=1+TYV.
[and T'7 [T T—=8Ss¥Y=T1Y
2 |TY7 [TeandsTY(N° 1)and TY 7 TY and 7 Y|See fig. 1.
3 |S¢B |tB (aguels) S¢ and S+B tSB and §B{¢S7+4=£SB=DS~»
4 |t By |y perpendicularly over B ’R:-tani.np.
'. 8. |sB N )B4 (N°. %) § M o e [Conftruéti
SBy (N®.3)By (N°.4)SBy =(90°) {59 nftruction
E §B:Sy9::6B41p|:SL 4l taken from the laft
» 365.256: U-W:iiz2RX3.14159: %L @ M:ﬂ.(;n I.25.
Y i e - v | 2 D ;

!
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~ to N°. 89; and thence find the elements ; but if not equal, take a new point'8, fo thae

} 2¥e:Y ¢, and repeat the whole procefs, except N°. 1, 2, and 7.
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Gwen

- apiisflaoog B R=:-=hﬂ+¢i,u..c¢
ST; S:-'D amLDSfr No. 3)
. U-—t—W :DE[;

AH (Ne, miAYHand AHY[N° Ig}
AH, HC and AHC
U4W:U::ACE

BE(Ne.8)BJE (=g oD}BEE-{_SDr—ACHI
SE{-—SB—BE}IEr—*'AC-—AE_]SEI(N“ 15]

i |SI, Ii(N°e.t1g) and S L4

1]

L4, 1ia (No. 1;}:1&{—9&]
ST (N°. 16) I 2 and 81 (=SIEo=Iai)
SI, In (N°. 18) and SIy

15D, SZ and BS £
|BDD(N®, g}DBD’{_SBv}BD —SD—SB)
SB:Sa::Sud-51uf
SL3:R*xSpu4+1 A s
.‘:B BE‘ and SBE' {N“ zl} o
at 1o0—1
Y=BD'D (No. 22)
HE'F (N°. 22 and 29)
SE' (N°.25) SE'I—Suppr BE'Y
S 45 15
|:

SB S 9
R : tang. Lat . T A'l:
Ll tang. Lat sz 7.C:
ME(=A'C)\KN(=CN-A M}MKN{ o°)
v’bRiN“ 37): v/ Ry iw (N 7)
P, M and N are two tiue Points i

:MP

enfc g
r:g, rpg {-A’C'H’No zg]'p:’ng“ 67)
Trg:Cp::lyg

[n; like manner find A’ ¥

R :tang. Lat.::
. R::tang. Lat. :
Wx{=Tx—=TY)Ya and :rY:z:
STy T #-and ST.#
*5-1', 7z and S7z
{z#—-—-xm‘*]rﬂ o
Sz[Nﬂ go) = £ and S z & (N°. go)
Sz, 2S¢ and S ¢z (= go°)
=g mnand nzp (==q07) mpixa:
§x, xm and S xm (= go“] A
ASz,2n and Sgn (= §0°). -
rm (N2 Sg}rn{h°+g|]mr# {"Hgﬂ']
Sm, Sx and man

mnyny (=Sa—Sm) myn(=g0)

*

Rm

ER.

BB 1,
SDaner
D

AY and HY}
H .G
ACH,CAH,
[and AC
AE
B&=17;
SIE and S1
571 y
ElF =
S m &
251 and S»

SBE
BD'and DD’
SL
BE'
SE' and BSE’

to find A'C’, ST, I'p and Sy’

-;-sag-i-nsz
sk™
A'M
C'N

(M N
: M P

T.z':

zlizn
Yoxand x 2]
| I'Sxapd Sx}

=S Qand S5

18a

in the comet

CG=A'F
i gp=a

#p and p{;

3 Bl

& M

TR S and$z

1]

%P [
s tang. zewn
S m £

.f. L
wrh
Snmand mS»

Snught _'-

Remarh.!
SDFBE_SB=DE

‘A H'equal and parallel to

Q
rD—i—H‘f-—rYrEHD

AYCJACH+4YAC
i D =180

See fig.
51E+90°2SIL

L

e X tig==IH

251=5%.sS1 - ISE=ySE.
[rhe Suppl. of ES
Greg. V. IS : E

Greg. V. ‘21,
BD'4-BE' =D’ E’

rD+H’Y-—7Y-—-DDT
[=H'D

Greg, I 4z. and V., 20,
s nflﬁ't proceed therefore

See fig. 3
YC’—-Y: Fp=e"p
g O Y sr._,T.i'. ¥ il

TA—Ax=Tx

1

TzS—Ym.w.....S"zx

3¢e fig. 4. | i
rSz—28 =75 8.
[Place of the Node.

Inclination of the Orbit,
|
! *

See fig. ¢ t
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180%e=b 2 m—mny=nSP
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No. |Triangt .. . Given... ., & |Sought] -. . jfRemarks;. . . 16
: ode.
100|S # 83 S#, 5 £ [N" 93] Sﬂﬂ ‘ms R #ST—#SE“—PSH PenhﬁmlE ﬁ'mi:t

101(S # 9 S, ”SE and SIH"{"" Sﬂ | ﬂ1+5 SP Penlmhanﬂ:ﬁance, "

- 102 Parabolick fpace PS#n—PS8m, is to PSm, as time hetween the ob- ) Time of
{ervations, to time between the Perihelion and firft obfervation }Pcnhelmn

N:-B. The parabolick fpace may be either taken out of the table of the alwla, or
cza.Iu:uIs.h:dpfrlr the fame: manner that was dﬂue T K7 par TG L

N, 7. 1call the time between the ﬁrﬂ: and ﬁ:‘COHd obfervations iy angl
that between the fecond and, third W.. Then a fidereal year is to’ the wholc
time, as the circumference of the circle to the arc moved in that time :
and the {quare of half that arc, divided by twice the radius, is the earth’
fall toward the fun in half the time. ..

N°. 6, 7, 8. I find BE this. way rather than Sir Ifaac Newton s, which
is only an approximation, and irregularly too great or .too fmall, as {he
times are more or lefs unequally divided, and T /r in_ the’ mnr& or lefs
curved parts, of the earth’s orbit. - But th:s way,, if found as ih N"' 22,
24y would be true 5 and Sp bﬁmg not yet known, I ufe' SB forit, which
is very nearly.the, fame nor is I yec found, but.as the comet has been
already conftructed, it is there given near enough for this prnccfs :
rndN 20, ;Since; b}r Grcg V. 18, the right line nSE—gSH is the truth,
full as eafy, and, requiring no taking out natural. .nOmbers, is lefs liable ¢
error, I wonder, Sir| Ifaac chofe to _approximate it by the point s, a
¢E=3Sc+43ir  (See his ig. Book III. Pmp 41.)

N°. 23, 24. ; In Greg, V, 21, the comet’s fall at, the height °S L is
MV=VZ, (fee his ﬁg] .Now_ B and g nearly. cmnmdlpgi‘by ﬁmﬂar
triangles SB: Sy (N°, 5): SI(—SHFI—TL,LL] SL.  Again, S V]
(the carth’s mean fall) : the fall at the point L. Greg. I, 42. And bj{
fimilar triangles SL.:Sp+31p 2 the fall at L:BE; then ST*:R*x
Sp+iln:§L:BE.  Thisis the true Iength of ,v.Z or BE, and. feldom
fenfibly different from B E/, which yet being more perpendicular.to AC,
is a little fhorter ; and if B E is fo long and fo oblique to AC that the.
very {mall angle E B E' will fenfibly alter its length, l‘.hﬂ,[l the fine of
BE 4 : fine of BE4::BE:BE may be fomething truer,

N¢. 36, The third . pmportmna.l to. Sp and. S +3Ip, which is the
truth, fee Greg. V. 20, is.ealier found. in. Logarithms than Su +-;I,u

N°. 37. It is here fit to ﬂm._w caufe for this conlfiderable variation from
Sir dfaac Newton. Greg. V.. 20, thews that a body at the height SR (fee
his fig.) would move the, chorcl Jl By while the comet rrallg moved the are
AVB Now ./ and ¢, in fig. 2, are the projeétion on the plain of the
¢cliptick of his V, Iz and R: then SR, the hypothenufe of the nghc-angl-:d
imngie SeR, is Gregur;.r s line SR, and therefore the length fought. Six

faac’s 1D =S8p +5i2 is nearly the fame as Ses but hlB 10, bt;mg the
L comet’s,

19 Q‘._



12 Of the Difcoveries concerning Comets.

comet’s mean height above the ecliptick, may if the time is unequally
divided, and the inclination of the comet great, confiderably differ from
the height fought at Sp, which is in Se produced: therefore, as in N°. 23,
SB:S5y::S¢:SR, by fimilar triangles. | -

N°, 38, 39. M and N being the points the comet was really in, per-
pendicularly over A"and C, T A, the curtate diftance, is to A'M the
height, as radius to tang. of ‘the apparent latitude at the firft obfervation.
The like of C' N. ' , *

. N°.41. The reafon of this double proportion is this: M N, and of
courfe A’ C and the perpendicular Y g, is too large in ‘the proportion of
MN to M P; but M P will increafe or diminifh, as (/'S¢ is Fefs or greater
than s/ §7. Greg. 1. 27. This however is very hard to find, and enly an
approximation at laft. An eafier and as good a way is, to compare the
error of the laft conftrution with the error now found by calculation :
thus NP—N P the difference of the errors, ‘is to #B—#B the difference
of the guefles, as NP the prefent error, to the required correction of #B.

N° 80, 81. Sir Ifaac Newton takes CG =N P ; but as the correftion
is in the plain of A C, not of M N, I make G the projection of P, as C
is of N.. And if CG is not parallel to cg (fig. 3.) or C ¢ bears not the
fame proportion to = C, as Ag to T A, it may make fome difference in -
the places of ¥ and z, though feldom much.

°. 80, 81, 82, 84, are not wanted if AC is parallel to z¢; for then
87 and 85 will be, NPE#p:NP::Ag: Ax::Cc:Cz :

Sir' Ifaac Newton in his next propofition, and Dr. Gregory V. 31,
thew how, by the rule of falfe, to corret ftill further the comet’s orbit as
above found : but that T have here omitted, as hoping and expeéting that
the directions I have given, being contrived to avoid all error as much
as pofiible, will give the orbit true enough without that laborious cor-
rection, which I can hardly think is much lefs trouble than-the calculation
of the orbit itfelf. The changing the comet’s parabolick orbit into its real
elliptical one, by this correftion, thereby to difcover its period, can I doubt
be at beft but imperfe&ly done, from the fmall part of the orbit we can
fee, efpecially if fo true a parabold as the comet of 1744 had: and unlefs
we fee a comet for a very long time, we muft be content to wait for that
more certain, though tedious difcovery, the returning after another period.
If any one however, defirous of the utmoft exaétnefs, chufes to undertake
this laft correétion, Sir lIfaac Newton and Dr. Gregory have both explained
and thewn the ufe of it.

As feveral perfons, efpecially of late years, have apply’d themfelves to
finding by Sir Ifaac Newton’s method, the orbits of feveral comets, but
the refult of their labours is no-where that I know of, collefted into
one view, I have here made a general table of all that I have found. And
as fince 1700 many are calculated by two perfons, 1 fet down both orbits
not always knowing which is beft, and thinking it ufeful to preferve all,

: to
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Of the Difcoveries concerning Conmrets. 13

‘o be at leifure compared, either by obfervations already made, or by thofe
svho fhall fee their next returns. Some of thefe different orbits vary little,
as that of 1744, others differ widely, as that of 1739; probably fometimes
from defectivenefs in the obfervations one or both of the calculators ufed.
1 found feveral difficulties in making this table, from falfe prints, and
authors not being always careful to fet down the afcending node, having
more than once found two perfons fet down the fame comet’s node in the
oppofite figns,- By comparing the orbits with the obfervations, I have aimed
to avoid miftakes, but have not met with obfervations of all of them ro
compare with, and leffer errors may efcape; if therefore the authors, or
any one elfe, fhall find any miftake inadvertently flipped in, I fhall be
obliged to them for an account of it, and not fail to corre& it when
opportunity offers.  See the lift in table I.
1 The firft 7 of thefe comets, and thofe of 1593 and 1596, being but
imperfectly obferved, can be but grofsly done ; as alfo thole of 1678 and
1702, unlefs the calculators ufed better obfervations than I have found :
that of 1533 will by no means fuit the obfervations in Hevelius, fo that
1 {ufpect fome miftake or falfe print: Struijck gives the comet of 16g9
from Caille, but makes the perihelion Jan. 2, and the afcending node in
2, which is right I do not know, any further than that I have found Caille
carelefsly fetting down the wrong node in other inftances : not having met
with the obfervations, I can fay nothing of the accuracy of thofe of 16g9,
1706, 7, 29, 43, and 48 : Downes’s orbit of the comet of 1718 fuits beft,
fo far as I have tried it, and Caille’s of 1739 : none of the orbits of the
comet of Jan. 1742 agree well with the fet of obfervations in Phil. Tranf.
INo. 481 ; mine, which was calculated from the obfervations there men-
tioned of Mar. 2 and 16, and Apr. 2, agrees I think as well as any of
- them, but generally gives the latitude too {mall, being done a good while
ago, from a more imperfect lift of triangles than that here given in pages
g, 10, 11: C and Struijck differ 10 degrees in the node of the comet
of December 1742, which is probably a falfe print, but I cannot correct
it: the comet of 1747 was feen in Augult 1746, half a year before its
erihelion, being then between two and three times as far from the earth as
the {un is, and between three and four times the earth’s diftance off the
fun; and its perihelion being above twice the earth’s diftance, we muft
not expett exactnefs there: Dr. Bradley’s two comets of 1723 and 1737
are very accurate; as is alfo Betts’s of 1744, calculated from obfervations
made between Dec. 23, 1743, and Feb. 18, 1743-4; but as it was feen
for a little while about two months before, when far diftant from the earth,
and much more from the fun, I have compared three obfervations fent me
from Mr. Morris with Betts’s orbit, and found them to agree perfectly ;
which proves both the truth of the elements, and that the comet’s ellipfis
was fo far at leaft infenfibly different from a parabola; or elfe thofe obfer-
vations, made four months before the perihelion, and two before the obler-
- " : ' E . vations
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14 Of the Difeoveries concerning Comets.

vations the orbit was found by, would not have agreed fo well: the hour
of obfervation not being given, I have in the following table calculated for-
8" 17 each evening.

1 Comet of 1744, [een in 1743.

Obfervation. Calculation.
Long. Lat. Long. Lat.

o ’ Q ’ o P a #

O&. 22|8B 26.46|N. 7.35||8 26.41|N. 7.35
29]  24.14 §.28 24 . I5 8.31
Nov. 1] 2r1.25 9.26l 21.25 g9.28

T colle€ted thefe orbits from firft, Dr. Halley’s 24 comets, now printed
in his aftronomical tables; fecondly, Caille’s lift in his aftronomy, art. 560,
Robertfon’s tranflation, page 236; thirdly, a colletion by N. Struijck,
Phil. Tranf. N°. 492 ; fourthly, feveral fingle ones, 1723, 37, 39, 44, and
1264, from Phil. Tranf. N°. 382, 446, 461, 474, and Vol. 47, page 283,
and Mr. G. Whifton’s of 1418, from himfelf. The reafon of my adding
and altering fome particulars in this table are thefe: the articles ufed in
calculating a comet’s place are, the time of the perihelion, log. of diurnal
motion, diftance of perihelion from node, cofine and fine of the comet’s
inclination, place of the node, whether direct or retrograde, and log. of
the perihelion diftance ; thefe therefore are all inferted: and fince, notwith-
ftanding care, falfe prints will fometimes creep in, and I have met with
difficultles from them, I aim to frame this table fo as to find them out.
The obfervations will foon fhew whether the year of the comet is rights
but on the fecond column I neither have, nor know how to find any check 3
the log. of the diurnal motion is found from the log. of the perihelion
diftance, if therefore thefe articles agree together, both are probably right,
if they do not, the natural perihelion diftance will thew which is true:
the perihelion place is a fititious thing, for its diftance from the node is
meafured in the plain of the comet’s orbit; but that, efpecially in a very
oblique comet, is by no means the fame number of degrees on the eclip-
tick, except at the nodes and their perpendiculars ; the only ufe therefore
of inferting it is, by comparing that, the node, and perih. poft nod. to-
gether, to find out any falfe print: as to the feventh column, Dr. Halley
gave the diftance of the perihelion from the'node, whether before or afters
but I count the number of degrees a comet moves, from paffing its afcen-
ing node to its perihelion, whether more or lefs than 180 degrees; this faves
a little trouble in computing a comet’s place, as I fhall thew when I come
to explain that, (fee page 18). The node, being the connexion of the plain
of the ecliptick with the comet’s orbit, is the key of the whole work; and
whoever calculates or collects orbits, fhould remember, that it is the afcend-

. ing
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ing mode muft be inferted, and the article perih. poft nod. reckoned from
that, or elfe confufion is caufed, and the comet found in falfe latitude:
giving the inclination of the orbit is not ftri¢tly neceflary, if its fine and
cofine are but given, which prove one another: the twelfth column needs
no explaining: and in the laft T give the calculator’s name, where I know
it; but as Caille names no author, thofe taken only from him are marked
C, as I can trace them no further.

Dr. Halley made a table of the parabola, for finding a comet’s place at
any time, printed with his lift of orbits, and fhewed the way of ufing it:
he goes the direct way, for, dividing the firft quadrant of the parabola into
100 equal parts, he gives tae angle each is in from the vertex, and its in-
creafe of diftance from the focus: -but the calculation being tedious, and
one fuch part altering the angle but little, at a diftance from the vertex,
he computed every part only to 100, that is, to the Jatus reffum, and to
every fecond, fourth part, or greater interval afterwards. This tableis 240
lines in all, but though very ufeful has fome defeéts 3 for, being too fhort,
the differences are often too large, and too unequal, for finding proportional
parts truly, efpecially in the log. of the diftance; again, proportional parts
can hardly be found at the breaks, where the interval alters from 1 to 2, 4,
10, 20, 500, 40000, and 500003 laftly, it may however ferve as far as
1000, that is, 144°% from the perihelion, which is far enough for many
comets, but thofe whofe perihelion diftance is fmall, are feen much further;
that of 1680 goes near 162°3 within four days after its perihelion; and
may be feen to about 174°, this table therefore will by no means do for
that. Finding thefe inconveniences, and not caring for fo difcult a cal-
culation as Dr. Halley’s, I thought of interlining his table by the differences,
but found it very troublefome; and being advifed to make a new table, on
an eafier plan, to find the diftance and {pace from the angle, I confidered
it, and found the demonftration plain, the calculation very ealy, the method
fuch as might be carried on regularly, from beginning to end of the table,
and having finifhed it, the differences were more regular than I expected;
for proportional parts will determine to about half a fecond, the angle the
comet of 1680 is in from the fun, at the greateft diftance we can fee it,
and the log. of diftance almoft to perfect exactnefs, in any part-of the table.
The principles of this method may be feen in fig. 7. and let R ftand for ra-
dius, s for fine, and v for verfine. -

) {SC:ST‘_—SR De la Hire’s plain conicks,
(r) IS’?Q_: Sll;q_'f‘srﬂc Par:la:bu!a, Prop: 4, cor.
— e e P S p e 1 B
(2) {Pf:Pt:S:_SP:f—hx Frop. 7. :
(3) RO=r¢=25P"" " Prop. 0. € Eas

(4) S:nﬂng-—.g;é‘ﬂmxgiﬁé.aft v 1=38SmaP
: 0o of Rt Rt N
(s) {r-g:S:::ﬂ.afr'S;;R i2ig= s (See 1 and 3.}

il
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(6) R:stzp:o=¢s
SCmP=LS5P4+1PQuxr

QR Erpeie s i

SP4+P LAe
(8) .-_';,',S'Ch'ar.tP..*-;3 ';- Q‘x#:—-—-—-g-!_; Ixn-::z.;fxr
S PELP s
-}S:nP:E ;_ ?x,=3_i.§?__fxﬂ.=ﬂ_3ﬂx,

¢ may be found a little eafier thus, by fig, 8.
(9) SB2=ABxVB=2Ruv by fimilar triangles,

R
(10) SM2=— =s20f :SCB

R 2R,
(D) SME:=Rv—

2 = ¢ as before found,
v

Examples of the firft method.

Angle from aphelion 112°, 55 65°, 50"
2 ©0.3010300 0.3010300
- ¥ 0.1428248 9.7712991
# { ¢ 0.1582052 = 1.4394 0.5297309 = 3.3863
$  9.9542937 2. 9.9601655 2.
24p¢  0.5304026 237 ©.7312940 55
Ar, Comp. 8. 9.0969100 126 g.096g9100 8r
S¢nP ;.?55905 302 0.3181004 129
99 34

Examples of the latter method,

Angle rSe¢ 122°.45 Angle RSC 61°,10°
R _1.2??3 L3 3.8629 .
SMz 0.1132346 . 0.5869212
5 0.0248161 268 9.942517 1 "
24¢ 05182349 132 0.7681176 74
- Ar,Comp. 8. G.0969100  =—— 9.0969100 ——
e L L : 112
SenP 96531956 100 0.3944659 5I

This method of calculation, by which the parabolick table, N, II. is
made to every fifth minute of angle, fuppofes, as is the natural and regular
way, that the parabolick fpace at go degrees from the vertex is 1, and fo [
fhould have entered it in the table, had I been to choofe; but Dr. Halley
having divided that fpace into 100 parts, and fitted the log. of diurnal
motion and method of reckoriing to that, I have, to avoid confufion, fuited

(0¥ & my
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my table to his, by adding two to the index of the fpace as above found.
The log. of diftance proceeds regularly all the way, with increafing dif-
ferences 3 but one break was neceflary in the mean motion, for the log. of
fpace is extreamly unequal near the perihelion, as is the natural fpace at a
great diftance from it; the firft 45 degrees therefore is the natural fpace,
and the reft of the table its logarithm: yet no difficulty can hence arife,
{ince both are very regular where the table alters. As the differences in-
creafe very faft toward the end of the table, No. III. thews how near pro-
portional parts will give a comet’s real angle and diftance: 45 degrees from
the perihelion is tried, becaufe there the differences of the log. of mean
motion decreafe, while thofe of the log. of diftance increafe, yet no fenfible
error does thence arife: few comets are feen above 155 degrees, nor that of
1680 more than about 174 degrees from the perihelion. The two frft
columns are the angle; and true log. of mean miotion; the third is the angle
which proportional parts would give as an{wering to that logarithm: for
inftance, 7.522283 is the true log. of mean motion for 178°. 57'. 30", but
proportional parts would give 178°. 57 .27 for it, thatis 3" wrong; and
7.523327, the arithmetical mean between the mean motion at 178°. 55
and 179° would be called the log. of mean motion for 178°. 57 . 30",
The fourth column is the true logarithm of diftance; and the fifth what lo-
garithm of diftance proportional parts would give, as anfwering to the true
log. of mean motion: and though the differences increafe fo greatly toward
the end of the table, yet as both log. of mean metion and log. of diftance
increafe proportionally, no error is thereby caufed ; and this is the cafe ufed in
calculating a comet’s place: but if on any other occafion, the log. of diftance
at any certain angle is required, the fixth column gives the log. of diftance
found by equal divifions, the feventh its error, and the eighth how much
that point of the parabola is by this error carried too far from the focus:
for inftance, 2.115806 is the true log, of diftance at 169°. 57" 1, by equal
divifions 2.115813 will be found for it, which is % too much, and that
point is by this means made s+5-wth part too far diftant from the focus ; this
15 the greateﬂ: error between 169°. 55" and 170°%, for if tried at 169°. 56,
575 58, or 59, the error is lefs. We fee then that in the cafe of com-
puting a comet’s place, this table will never err more than half a fecond in
angle, (much-nicer than any orbit is known,) and in:all places gives the
log. of diftance true. 2 :

Since the velocity of a body moving in a parabola, is to that of one
moving in a circle, as /2 to 1, (Newton’s Princ. L. 16, cor. 7.) the pe-
riodical time of a planet, is to the time a comet of equal perihelion diftance
takes to go its firft quadrant, as the area of the circle =2 I'X 3.14159, to the
_ area of that quadrant divided by the /2, that is, 35,-5: 1x%xy/2; and
is therefore thus found, in/a comet whofe perihelion diflance is the radius

of the magnus orbis: . i
--“; J ';..;1.



18 Of the Difcoveries concerning Gomets.

 3.14159:3,/2::365°.6%.9". 12" (365.25639):(109.61543) 109", 147,46, 13",

365.25639 = 2.5625978 Diurnal motion of comet 1682.  Comet 1664.
v/ 2 0.1505150

2 0.3010300 Log. perih. 9.765877 0.011044

" T 9882939 5522

3 0.4771212 —_— SN Tt

2.14150 0.4971499 Perih. fefg. 9.648816 0.016566

9.960128 g.960128

e —

109.61543 = 2.0398717
3, Log. d. mot. 0.311312 9.943562

100,

0.9122802 = 9.9601283 Diurnal motion.

Its diurnal motion therefore is 100, the number of parts that quadrant is
divided into, divided by 109". 14%.46". 13", the time it is going it ; that
is, 0.912280, whofe log. is 9.960128. Hence any other comet’s diurnal
motion is found; for velocity is reciprocally as the fquare root of the di-
ftance from the fun, and the fine of the angle (and therefore in fmall angles
the angle itfelf) is reciprocally as the diftance; the apparent motion there-
fore of a comet as feen from the fun, is reciprocally as the cube of the
fquare root of its diftance: the velocity being the root, the diftance is the
fquare, and the apparent motion the cube. The diurnal motion therefore,
of which I have juft given two examples, is perih. fefq. : 1::0.912280: di-
urnal motion,

The log. of diurnal motion thus found, faves the four lines ufed in find-
ing it every time the comet’s place is computed: the log. of the time be-
tween the comet’s perihelion and time fought (reduced to decimals of a day,
by table VII.) added to the log. of diurnal motion, gives the log. of mean

-motion, and if that is above 1.517428, its natural number is not wanted :
find then in the parabolick table, N°. II. the article next below the mean
motion fought, and fay, difference : remainder :: 300" : proportional parts : :
difference of log. of diftance : its proportional
parts. Required the angle and log. of diftance, 378 2'5?"?| 2.577
anfwering to 1.519782; this is above 45° 1575 [3%° 2,477,203 | 2.420
then 986:378 :: 300:115::263: 101; the angle
there!%re is?¢5ﬂ. 16, 55”,5and t%lt‘ log. of diftance ﬁ? — iggi' 101 = igﬁ;
0.069658. The next thing wanted is the comet’s J
angle from the node: here, that we may always find it by addition, and
fave two lines in doing it by a fingle procefs, and not take it firft from the
gcriheliun, and thence from the node, I vary from Dr. Halley’s method ;

or the article perih. poft nodum is always the angle the comet moves, after
pafling its afcending node till it comes to the perihelion, be it imore or lefs
than 180 degrees; and ufing always the angle the comet has moved fince

: its

e
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its laft perihelion, (by taking the fupplement to 360° of the angle found
by the parabolick table, if the place computed is before the comet’s peri-
helion,) thefe two angles muft always be added together, whether the comet
is direct or retrograde, before or after its perihelion, and in whatever part
of the orbit its node is; and rejecting 360° if neceffary, if the angle is lefs
than 180° the comet is in werth latitude, if more, in fouth. The tangent
and [ine of this angle being ufed in the two next proportions, we muft ob-
ferve, that an angle, its fupplement, and 180° more or lefs, have the fame
fine and tangent, and that the angle reduced to the ecliptick, is always
nearer 0, 180, or 360 degrees, than the angle from the node. So then
R : cof. of Incl. of the orbit : : tang. of angle from node : tang. of the
angle on the ecliptick, which added to the place of the comet’s node if
dirett, or fubftraéted if retrograde, gives the belfocentrick longitude ; as
R : 5. Incl. : : s. of angle from node : s. of beliocentrick latitude.

Again, the log. of the comet’s perihelion diftance, -+ log. of its increafed
diftance as above found, -+ cof. of heliocentrick latitude, gives the pro-
je€tion of the comet’s place on the plain of the ecliptick, and the fun’s place
and diftance from the earth being found, in the triangle SCE, fig. 10,
are given SC, SE, and CSE, therefore the lefler fide is to the greater,
as R :tang. of an angle, and R : tang. of that angle — 450: : tangent of
half the fum : tang. of half the difference of the two other angles; then x
the fum + # the difference being the greater, and X fum —  difference the
lefler angle, the comet’s geocentrick longitude is thence known. Laftly,
E C: SC, that is, fine of angle at the fun : fine of angle at the earth : : tang.
of heliocentrick latitude : tang. of geacentrick. Taking out natural numbers
being troublefome and liable to error, I avoid it as much as may be; for
inftance, when the fine of the heliocentrick latitude is 9.852389, which is
above 45°. 23, its cofine and tangent are wanted, but not the angle itfelf 5
then difference of fine is to difference of tangent, as remainder of fine to
remainder of tangent; 2r1:42::18: 36 for the tangent,
which is therefore 10.005847, as the cofine is 9.846542. |78 1.8¢2
In like manner let 10.261606 be the tangent of an angle |27 1.431
above 61°. 1% . 50"; then the tangent of 45° lefs, or above

% an e ot 50 1.699
16 17. 50" is thys found, 50:78::27:42, the tangent then 42 1624

is 9.465972. e
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Caille’s Comet of 1739, Barker’s Camet of Fan. 1'?4,2:
Log. diun. mot. o.217546f May 17%8h.39"
: i Y b L 0.130344] Feb. 184, 8k 52"
Time 20,0556  1.302236(Perih. June6.9.59 ||20.7368 1.316742| Jan. 28 ..14_--.?;
L 3 1 i 20 .1 . 20 e ————— T—— 20 . .
G e LT MR € T L et
Angle 45%16',55"398 Y3 AL, s
Supplement 314 .43. § igali;g 263 Eg 52 3972534 1495.695| 6958 38
Perih, poft node 104..46.34 586994 — , 338 30,10 e L “5*.354.- reg
" |i15.060l10 24 i - A e
Ang. from node 59.29.39 | 5 f- o ‘ 7 .53.44 214.331h161,208
Cof. I_nl:lination g.?so??ﬂ . b ol el o "_-"ﬁ_""'t e [ O
T.ang. fromn m.zzg;sa‘:h:‘ﬁ" = 23 ‘ g g§4§gi? ‘;::-"'m %H A
Tangent of angle .9.930-523{? §-. IE:' 8234368 4 b ?
on ecliptick 43°.42" 5.3_”_5‘1 < 302" 4"l =
Sine of Inclinat. g.g170g3 [~ u T i b
S. ang. from node 9:935294) D g;?ggéglt i
S helioe. lat. 9 85238/ 4 % T o SIS : ITFR o |
Helioc, lat, Yo Ove . s fin 9:1035%5ks s om|ng gl
R Lﬂﬂg. .Im 13(,_4_;._16" -'_' 5 ] f:"l--_ £ 1..:*. A vy P . N. 1’: /.
_ e o5 ha £ 229 20" oo o
Log. of perih. ~ .828388|= ~ g o sy o LR PRUT L
Log. of difftance 0.069658/5 + . |S ™ |® g'g 523“’ ol P Tl N i
Cof. helioc. lat.  9.846542] % & 8 : 523 R + g
a5 —l-i 9:990473| 4 %2 g
Curtate diffance  9.744588| = & o | ~5 B
1y 00 £ - 9.935362~ & -
Earth fiom fun  0.0c6104] & a g.gggsgaj P £
Tangent 10.261606|78 8% 655 50" SR Te A e iy
Angle 6re, :__;-'.go“ﬂ 5-13.42.16 Eﬁf’iﬁﬁ 01 5.1, 9? 8
T.of an L 450 94659?250 2.23.13.34 B e e 29-53.13
$ins. 59724z 3. 6.46.26 8.846994f 421 i
ang. of 1 fum 10.::_1:,1465 Tfam® 48 .23.13 10732633238 l;g.;;.ﬁ
Tang. of 1AIF. - 0517437 T o it 14 | 20.48. 0
g e 66 .36.27 M '
S. ang: at earth  g.701147 o & E“‘ i
Tang. helioc. lat. 10.005847 s g?g;ﬁzl i 58 :42.51
5. ang, at fun g.géﬁg g-ﬂﬁ See 15510 p 165 See fig. 11
[Tang. geoe. lat. 9.710036 giéiggg, 55
N e i il W e
Long. @ 7.5.50 & 7.6 v# 12 .26.20 v 1z :354.

Befides calculating a comet’s place, the i '

| parabolick table may be ufed in
ﬁra_wmg any parabola. For, firft, the natural number of th:lng. of di-
fance at any angle, is the diftance of that point of the parabola from the
ocus, in parts of the focal length; thus any number of points may be fet

off, by the angle from the vertex, and diftance from the focus.

Thus the
log.
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log. of ‘diftance at 42 degrees from the vertex is 0.059697 ; its natural
number 1.14735, that point of the parabola therefore is diftant from the
focus about 1 ; of the focal length. - :

Secondly, One procefs reduces this diftance from Log. dift. 0.059697
the focus, to any other known meafure: as let the 3.6 0.556302
focal length of a fparabola be 3.6 inches; then a 0.615999
point 42 degrees of angle from the vertex is 4.1305 |Dift. in inches 4.130
inches from the focus
. Thirdly, The angle in a parabola, at a great diftance from the vertex,
alters very little; in that cafe therefore, the points may perhaps be better
{fet off, by the diftances from the focus, and from the axis, that is, the
ordinate ; which is thus found, R :s.
ang. from vertex : : dift, from fo- [ 170°— 9.239670 9:239670
cus : ordinate. And if it be thought ?lﬁ* 5‘]rﬂ¢*h 2.119408 In;;-— 2.1 194.08:
better, it may be done by the ordinate et 3= 0.55530

and abfcifia, which is always one fo- |o;dinate - 1. g TR
cal length lefs than the diftance from | s 22%%32‘: Inches ’g";jg,ﬁzr
the focus. Take for inftance the |[Dif. a foc. 131.6461 473-9254|

ordinate, diftance from focus, and |Abfcifla  130.6461 470.3254
abfciffa at 170 degrees from the :
vertex, both in parts of the focal length apd inches.

Fourthly, But the beft way to draw a comet’s orbit round the fun is,
marking the points at fome certain interval from
each other, as fuppole 4, 8, 12, &e. days mo-

Log. diur., mot. 0.311312

tion from the perihelion; hereby the peint the.. 4? d_‘-i}' A ,602060
comet is in at any time may quickly be kaown. -
To find thefe points, multiply the comet’s di- |Ang, from per, 820.¢° |
urnal motion by the number of days; the angle |[Log, dift. 0.245413 |

in the table correfponding to. that, is the angle it « {Log. perih. . «9.765877 |
is from the perihelion; as the correfponding "--"*-'—-"L
log. of diftance'+ log. of perihelion diftance, . .. . 9974290}
gives the diftance from the fun, in parts of the 34 b el S 8E1)
magnus orkis.  Try the comet of 1682, 40 days |Log, dinr, mot. 3.279469

from its perihelion, 120 days . 2.079181 |
Fifthly, When a comet whofe perihelion di-. |
flance is very {mall, is a great way from the 5-358650

fun, its angle from the perihelion alters very [Angle — 174%.30.35" |
flowly ; the points therefore, if thought better, Ezg'-' d;{:{h ??ﬁﬁﬁ
may be laid out by the diftances from the fun Sl 3 _
and from the axis, as juft now propofed in the |, 6705 = 0.426586 |
third ufe. Find then the angle diftance and . 1S, of angle 8.980807
ordinate of the comet of 1680, at 120 days ——

from its perihelion. . Yet if when a comet is | . 9:407393 |
much, further from the fun than the earth is, its |Ordinate ____ 0.2555 |
| G | %nglt

ain’ N
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angle be not fet’ off in the mafuus orbis; but on a larger' concentrick circle,
it will I believe be ‘as ‘well done," by the angle from the perihelion: and di-
ftance from. the fun. B e gt ot b S
In this manner the angle, diftance and ordinate of the comet of 1680, and
the angle and diftance of that of 1682, are given for every fourth day from
the perihelion, as far as they can be feen, in table VIII.  Table IX. gives
the length of the abfciffi and ordinate’ of a'parabola, in parts of the focal
length, for every tenth degree, and oftener at laft.” And table X. gives
the hourly motion- of a comet, 4t different diftances from the fun, (which
1s as the fquare root of its diftance,) both in parts of the earth’s mean di-
ftance, and in miles; fuppofing the earth- 77,000,000 of miles from ‘the
{fun, that is the-fun’s parallax ro+-feconds; and the times which comets of
different perihelion diftances take to go ‘from their perihelion to ‘their Jasus
reflum ; which are to one another as the fquare’ root ‘of the cube of their.
perihelion diftance,.as.I mentioned above in page 18. -
Sixthly, As to the ufe of the table in the parabolick motion of pro-
jectiles, fee fig. 7. The abfcilfa P Q, which is the height they rife, is
always equal to SC—SP; that is one lefs than the diftance from the
focus, which is given by the table: the horizontal diftance they fly, is twice’
the ordinate CQ_: and Qi'l" (=2 P Q, that is twice the abfcifla) is to CQ
(the ordinate) as radius to cot. of Q C T, the angle of elevation. d
* Calculating a' comet’s place by a parabola, which is a very regular
figure, has no proper difficulty in ity yet; being full ‘30 lines befides the'
fun’s place, &e. is tedious; therefore -an ealy way'to conftruct a comet’s
place may. be very ufeful, where ‘only a general account of a comet’s mo-
tion is wanted, though by ‘'no means fufficient! where nicety is required.’
See.then fig. ¢. ' On'a fheet of pafteboard draw a circle five or tén inches
radius for the magnus orbis, the center of which is the fun; and the real
diftance ‘of the'earth- may be marked about the eighth degree of each fine,
a little without the circle from = to ¥, and a little within it from v to =
and divide the circle into figns and degrees. From the table of elements,’
N L. mark true, both las“to anglerand diftance, ‘the perihelion'of* the'
comet required :  through the fun draw ‘the axis of the parabola, and b
article 4. of the ufes of the parabolick table, (page 21) fet off" the feveral
points of the orbit, where the comet is at every fourth day’s interval, on
on each fide of its perihelion. = But as comets do not move in the plain of
the ecliptick, on the proper angle, draw through the fun its line of nodes,
and from the feveral points of the orbit, let fall perpendiculars upon it;
on them mark a frefh row of points, whofe diftance from the line of nodes
fhall each be to their refpetive perpendiculars, as the cofine of the inclina-
tion of the comet’s orbit is to radius. Thefe points, which for diftinction
I make little crofits, form the curve of the projection of the comet’s orbit’
on the plain of the ecliptick, which is always ufed in conftructing a comet’s:
place, and isy as Caille fhews, art. 519 of his aftronomy, itfelf alfo'd pa-

R rabola,
.ﬂ £ " i
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rabola, yet has by no means the fame focus or pofition of axis, as the orbit
itfelf; as would more plainly appear, by drawing the comet of 157%. For
better diftintion, the parabola itfelf is a fine ftrokes the figures are written
on that fide of the orbit which is fartheft from the line of nodes, and con-
fequently from the' projection of the orbit on the ecliptick; and the titles
of the comets, are written the {fame way as the comet moves. Thus is the
orbit of a comet made ready for ufe at any time, and its apparent place
may be thus found : '

Count the days from the comet’s perihelion to the time required, and
mark the point in the projeétion of the orbit, over which the comet then
is ; lay one edge of a parallel rule, from that point to the place of the earth
at the {ame time, and the other edge pafling through the fun, will cut the
magnus orbis in the apparent: longitude of the comet. Again, draw two
right lines, cutting each other in the angle of the comet’s inclination ; from
their interfeétion fet off in one of them the length of the perpendicular
from the comet’s curtate place to the line of nodes, and a perpendicular
_erected to the other is the tangent of the comet’s apparent latitude, making

the curtate diftance of the comet from the earth the radius. Thus may
firft, the courfe of a known comet quickly be traced, and in what part of
the heavens o’ expect firft to fee it, when it returns again, be found; for
fince the period of no comet is yet known exatly, and for the reafons
mentioned ‘in page 5, they will not perhaps be always equal, we cannot
fix the very month a comet will return in; and fhould therefore know
where to look; if it comes a little fooner or later than is expeéted. Secondly,
when a known comet returns, one obfervation will, with this fcheme, fhew
its whole future courfe; for from the earth’s place, at the time of obfer-
vation, draw a line in the obferved longitude of the comet, this cuts the
projection. of the comet’s orbit in the place where it then was, whether the
latitude agrees may be' tried as above direted; and the day’s motion
marked on that curve, will thew where it will be at any other time.
Thirdly, the periods of comets may perhaps be fometimes found by this.
fcheme; when the obfervations are too defective to calculate the orbit by.
For inftance, no comet feen in Auguft in = can be that of 1682, nor can
ope feen in June eafily be that of 1680, which muft be then clofe to or
beyond the fun, but one feen in January between = and I may; it remains
then to try, whether the laticude, motion, and other circumftances agree
with: what might be expected of that comet, and as they agree or not, there
is a probability of its being the fame, or a proof that it is not. ‘

1 have chofen as an example of this method of conftructing, the comet
of 1682, which is thortly expected to return; and in twelve fhort tables,
N°. X1. fuppofing its perihelion any month in the year, thew what the
‘apparent courfe of the comet would be, 'which are very different one from.
another 3 for as appears on view, from April to November it would move

d'trnfl:*ﬁbc infome of the figns from v counting forward to #, and chiefly
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24 Of the Difecoveries concerning Comets.

in north latitude : between November and April it would be retrograde, bes
tween O and @ counting backward, and be feen, difappear, and be feen
again: that if feen about the beginning of fummer, being at or a little
after its perihelion, it would make the beft fhew, and be feen the fhorteft
ume; but will make very little figure in winter. The two firft articles in
each table, are the place about which the comet might be firft feen, if its
perihelion fhould prove that day which is fet at the head of the table; for
inftance, if its next perihelion fhould be Sept. 23, whether 1757 or 1758,
then about Auguft 14 it may begin to be feen, being in 24 degrees of I,
with 7 or 8 degrees north latitude. Thefe tables thew in general how the
comet would move, but in the middle of its courfe cannot be depended
upon for a nicety; as a fmall inaccuracy may occafion great error, if the
comet thould crofs the magnus orbis in its defcent toward the fun about the
middle of Oé&tober, or in its alcent about the beginning of May, when it
may move 40° in a day : fo alfo if its perihelion fhould be a week or fort-
night different from what I have fuppofed, it may make a confiderable
variation in its track. The two known periods of this comet are indeed
more different than one could fufpeét; for the laft was not 75 years, and
an equal interval would make its next perihelion July 25, 17573 but if
this revolution fhould be as long as the former was, that is above 76 years,
it cannot be till O¢&. 25, 1758. Yet as the reft of the elements agree fo
well all the three times, we cannot but fuppofe them to be the fame; and
as I can fee no principle in nature to make its period alternately longer and
fhorter, I can refer the different intervals to nothing but thofe irregularities
to which comet’s orbits are liable. Yet on this account I have in another
table, N°. XIL fhewn in what part of the heavens the comet may be ex-
pected to begin to be feen, in any month of the year; as fuppofe it firft
gets near enough to be feen the beginning of July, we find that its apparent.
motion will be then direct, its place the beginning of 1, the latitude north
and increafing, and that it will come to its perihelion about a month
afterwards. |
Thus I have treated of the motion of comets, the gradual difcovery of
it, the way to find their real path, and to trace it either wich refpeét to the
fun or the earth; by which means we may hope to know the times of their:
revolutions better hereafter. But of their nature and ufes I have not ven-
tuted to fpeak, chufing rather to leave fuch points as are at prefent fo little,
I may almoft fay not at all known, to thofe, if any fuch fhall hereafter be,
who by greater light afforded them fhall be enabled to fearch deeper into:
thofe hidden works of God. The works of an infinite Creator are without
number ; knowledge, though fo greatly increafed of late, ‘has by no means
compleated the fearch into the works of nature; freth fubjeéts of admira-
tion and praife will ftill appear, as long as God fees fit to continue men upon.
earth, 1 nor can fuppofe that increafe of knowledge will then ceafe. The
farther we fearch into the works of God, the more inftances of power,

r & _ wifdom,
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wifdom, and goodnefs we continually meet with. There are yet bid greater
things than thefe be, for we bave feen but a few of bis works, was a wife
remark of the fon of Syrach, when contemplating and praifing God for
his many and wonderful works; and the fame acknowledgment we may
ftill make. For to begin near home, multitudes of things, both inani-
mate, plants, and animals familiar to vs, were unknown in former times;
and great proofs of wifdom and goodnefs appear in their feveral properties,
the plentiful provifion made for the well-being and fupport of all, and the
fitnefs of every thing to its proper end, yet new difcoveries are continually
made. But how greatly does our profpet enlarge, when we look on this
world only as one fmall part of the works of our Creator, and on every
other planet and comet as a fcene of as many and flill various wonders!
nor can we regard the moft diftant bodies otherwife than as multiplied
inftances of the fame power and wifdom: how greatly then, confidered in
this light, do tbe beavens declare the glory of Ged!

Thefe are thy glorious works, Parent of good
Almighty ; thine this univerfal frame
Thus wondrous fair, ‘thyfelf how wondrous then!
MirLTON.

To come then to the prefent point, be bath made all things for their ufes:
comets, which are much more numerous than the planets, are doubdefs
defigned for as wife ends, yet being fo very different from them, both in
appearance and motion, ferve probably to quite different purpofes; and
poflibly we who inhabit a planet, can have no more idea of the defign of a
comet, than one.who never knew any thing of hearing could have of the
‘ufe of an ear; he might juftly conclude, that fo artful a machine was not
placed in the head for nothing, and fo may we of comets; but the real
intention we could in neither cafe find out. The appearanee of a comet’s
tail is very furprizing; and various have been the guefles at the caufe of it
Sir Ifaac Newton’s %think as plaufible as any; yet it is much eafier to
make objections againft any of the opinions, than to give a better.

I mean not hereby to difcourage inquiry into the nature and ufes of
comets ; no, there is fcarce any employment better becomes a creature,
than fearchinﬁ into any of the works of the great Creator. Yert let us not
ftop at the dilcovery of the works, but be thereby led to acknowledge the
workmatfter. If we ore afionihed at their power and wvirtue, let us underftand
bow much mightier be is that made thew, If we obferve the uniformity of
that univerfal principle of gravity, lec us confider the infinitenefs of that
one God, who in fo wonderful yet hidden a manner, reftrains the amazing
Iwiftnefs of fuch valt bodies, by a power which yet does not hinder the
leaft creature of its proper motion. When we fee that the {ame power
which guides thofe numberlefs, vaft, and immenfely diftant bodies, is yet
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not unmindful of the moft minute, we muft remember, that he who re-
gards the good of the merely fenfitive beings, will much mere obferve in
every action, how we employ that reafon he has entrufted us with: thar
nothing can be concealed from him who made all things; that one con-
ftantly employed in doing good cannot be pleafed with trifling, nor the
wife with folly ; that the holy cannot but hate wickednefs, the juft abhor
injuftice, and the merciful deteft cruelty ; and that the all-powerful maker
and ruler of the world, muft needs in due time diftinguith between bim that
ferveth God, and bim that [erveth him mot: and above all, that no fwiftnefs
can efcape him, who threw the aftonifhingly fwift planets and comets, and
‘guides the {till much more impetuous light; no diftance avoid him, who is
not confined to the entire folar fyftem, nor to thofe multitudes of others,
of which we can but juft difcover the central bright point; that no craft
can deceive him from whom all the wifdom in the world is derived ; and
no power refift him, at whofe rebuke the earth trembles, and the ve
foundations of the hills thake ; nor can any greatnefs protect from him, who
made the [nall as well as the great, and careth for all alike, and by whofe
{troke the greateft monarch is reduced to the fame mouldering duft as the
lowelt of his fubjedts. .
Again, if we admire the wifdom of God as fhewn forth “in his works,
wonder at thofe inconceivably valt regions of light, the nebulous ftars ;
the furprizing fingularity of faturn’s ring; and the entire diverfity of the
comets from the planets; whofe ufes are all too far beyond our ken to
difcover: and to come more within our own view, if we remark that
wonderful inftinét, by which 2ke fwallow knoweth bis appointed time ; the
careful forting of proper fruits and creatures, to all the fo various climates
on our own carth; and the no lefs furprizing diverfity of inhabitants, al-
lotted to fuch different mediums as air, water, earth, and ftill harder fub-
ftances; and the connecting links as it were in the chain of beings, which
are between plants and animals, air and water creatures, beafts and birds,
ge. let none then pretend to be wifer than God, or above being taught
by him; for as we cannot but know it is our intereft to pleafe him in
whofe power we entirely are, fo it is as certain, that none knows his will
fo well as he does himfelf: nor can there well be a greater folly, than to
prefer the uncertain deduétions of frail, created reafon, (which 4 or 5000
years experience fhewed can never form a uniform fyftem of morality;
though it could not refufe its affent, when chriftianity had explained it};)
to the clear difeoveries, I do not fay of unauthorized human glofies, but of
the genuine revelations from perfeét, felf-exiftent wifdom. Two extreams
are here to be avoided; either defpifing that noble faculty, and glory of
man, #eafon, and refuling to fee any thing, becaufe we cannot fee every
thing; this is flighting the gift of God, hiding our talent in the earth, and
tends to emtbufiafm: or on the other hand fo glorying in it, as to forget it
is the gift of God, and preferring a candle to the light of the fun when
' e 13 offered’s,
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TABLE 1. The Elements of the Orbits of
_ Time of Petihelion. | Perih. Dift. | Log. of it. | L.D.Mo. | Place of Perih. | Per.p.Nod.
1264 | July ©6° 8 © " 44500 | 9048360 | 0487688 [ vp* 210 " ¥ |qzze 1w
1337 | June 2z 6 25 40066 | 9.609236 | 0546274 | 4 7 59 o] 462z o
1472 | Feb, 28 22 23 54273 | 9-734584 | 0358252 | ¥ 15 33 30 | 236 12 50
1531 | Aug. 24 21 18 30 5byco 9.?53533 ©.329754 | = 1.39 o10746 o
1532 O&. 19 22 12 ;HQ10 0706803 | ©.309924 % 21 7 o] 3040 ©
1533 | June 16 19 30 © zoz80 9.307008 | 6.909526 | §1 27 10 0] 338 28 o
1556 | April 21 20 3 46390 0.660424 | b.4bogoz | W 8 g0 oli103 8 o
1577 | O&., 26 18 45 18342 0.263447 | 1.064958 | §1 o9 2z ©| 256 30 o
1580 | Nov. 28 15 0o 59628 | 9.775450 | 0.296953 | & 19 § 56| 9o B 30
158¢ | Sept. 27 19 20 1.09358 | ©.038850 | ggo18s3 | v 8 51 o] 331 8 30
1590 | Jan. 29 3 4% §76b1 9.760882 5.318805 | M. 6 54 30| 308 30 10
1593 | July 8 13 48 o8g11 B.949040 | 1.535218 | M 26 19 o 1z 4 45
Iggﬁ July 21 19 55 " = 51293 g.7100¢8 | 0.395041 | M 18 10 o| 83 56 30
1007 | O&. 16 3 50 58680 9.768490 | ©0.307393 | = 2 16 o108 § ©
168 | O&. 29 12 23 37975 1 9:579498 | 0500881 |V, 2 14 o] 286 13 o
165z | Nov. 2z 15 40 B4750 9.928140 | 0.067918 | ¥ 28 18 40| 300 8 40
1661 | Jan. 16 23 41 44851 9.651772 | 0.482470 | & 25 58 40| 33 28 10
1664 | Nov 24 11 52 1.02575 & | o.o11044 | 9.943562 | 81 10 41 25| 310 32 35
1665 | April 14 ¢ 15 30 10649 | 9.027309] 1.419164 | I 11 54 30| 156 7 30
467z | Feb. z0 8 37 69739 9.843476 | 0194914 | B 16 59 30| 109 29 o©
1677 | April 26 o 37 30 2805g 9.448072 | 0.7880z0 | 81 17 37 5| 99 12 §
1678 | Aug. 16 14 3 o 1.23802 o.092727 | 9.B21037 | %= 27 46 o166 6 o
1680 [ Dec. 8 o 6 cobiz i | 7.787106 | 3279469 | ¥ 22 39 30| 350 37 30
1682 | Sept, 4 7 39 58328 0.765877 | o.311312 ] 2% 2 §2 45| 108 23 4%
1683 | July 3 2z go sbozo 9-748343 '6.337614 | TT 25 29 30| 87 53 30
1684 | May 29 10 16 96015 0.982339 | g.g86b20 | N 28 52 o] 330 37 o©
1686 g:gr. 6 14 33 325600 9.511883 | 0.6gz304 | I 17 o 30| 86 25 50
1698 . B 16 g7 6g129 | 9.839660 | 0.z00638 | V¢ o 51 15| 356 53 o
16gg | Jan. 3 8 23 74400 9.871570 | o.152773 | M. 2 31 6| 289 14 29
1702 | Mar. z 14 12 64590 g.810165 | 0.244881 | §] 18 41 3| 3009 15 48
an, 1 22 2581 629218 | o.g16301 | I 12 29 10 17 30
2700 ;.I ig : 6 © Izgﬂﬁi g+ﬁggzgl 0.?!4%92 12 32 2 ;g 2; 32
1707 {N“‘“ jo 23 29 ¢ 85974 | 9.934368 | 0.058576 | Il 19 54 5 27 8 z1
© 23 43 85904 | 9:934013 | ©.059109 19 58 9| 27 7 40
(Jan. 4 1 14 55| 1.02565 0.01099 | 9.943629 | §1 1 26 36 6 28 50
1718 i 3 23 38 1.02655 oo11380 | 9.g43053 1 30 o 713 o
4ot 48 1.02743 | 0.011753 | 9.942499 I 340| 717 20
1723 {Sept. 16 16 10 ggabs 9.999414 | 9.961co7 | ¥ 1z 52 20| 331 23 40
1729 Ejunen; 10 56 4.20142 0.62g9552 | 9015800 | %= 22 40 o] 12 7 23
12 6 35 41 | 406080 0.609573 | 9.045769 16 g3 | 11 41 38
1737 |Jan. 19 8 z0 22282 | 9.347960 | 0938188 | 2% 25 55 ©| g9 33 ©
1739 {]uue 6 9 359 67358 9.828388 | 0.217546 | & 12 38 40| 104 40 34
9 g i4 69614 | 9.842697 | 0.196083 5 11 110 &
Jan. 28 4 38 26568 9.884049 | 0134055 | ML 7 35 13| 328 3 16
1742 { 28 4 20 50| 76555 1 | 9.883693 | 0134589 733 44328 1 1
28 14 51 77008 % | 9.886523 | 0.130344 & 39 20| 328 30 10
1742 {D:c. 30 20 25§ 83501 9.0216g0 | 0.077593 | © 2 41 45| 14 zo j0
30 21 ]é 16 838111 | g.923304 | 0.075172 268 4| =24 47 16
Eﬁ Sq:-t‘___ 9 2r 1b 18 £§2157 9.717313 | 0.384150 1 6 33 52 118 42 33
1744 {F:b. 1g 8 1z 22206 9.340472 | 0.940420 | 2= 17 12 §5 | 158 27 55
! 19 8. 3 % azage 9.347325 | ©.039141 17 10 ©] 151 23 49
1947 {Feb. 20 7 10 2.1.851 ©.342128 { 9446536 | v 7 2z o] 230 16 50
i 17 11 44 38 | 2.29388 | o.360571 | g.419272 10 § 41 ] 226 52 46§
11748 |April 17 19 25 84066 % 9.334.644.1 oo73rgz{M ¢ ogo]| 17 51 25
1748 |June 7 % 24 15[ O5525i |9.8v6ato| oaagsiz| vp 6 9 24| 241 29 41
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Afcending Node. | Inclination | Cof. of it. | Sine of it. | Calculator.
R* 19° * " | 36%-40°- " |'g.gasivg [ 9i774388 Ejreét Dunthorne.
I 24 21 o|32.11 09927549 | 9.726426 | Retrog. | Halley,
w 11 46 20| 5 20 o©0f9.998116 | B.968249| Retrog. | Halley.
¥ 19 25 o1y 56 o 9978370 9.488424 | Retrog. | Halley.
0 20 27 o]|32 36 o 0925545 | 9.731404 | Direft Halley.
Sl 5 44 o0]35 49 0] 09908964 | 9767300 | Retrog. | Downes. (See p.13.)
M 25 42 o}32. 6 30| 9927906 | g.725521 | Diredt | Halley.
Y 25 52 0|74 32 45| 9.425044 | 9 984007 | Retrog. | Halley.
Y 18 57 20|64 40 o] 9631320 g.g5008g | Direft Halley.
O 47 @0 0 4iTg 959,7;61 g oz4o1b | Diret Halley.
{1 15 30 40| 29 40 40| 0.938932 | g.6g4712"! Retrog. | Halley.
mM 14 14 15|87 §8 o] B.549995 | 9.099726 | Direét C.
% 12 12 30l55 12 o] 0.756418 | g.gt4422| Retrog. | Halley.
8 20 21 ol|l17 z o]|9g98c519]| 9466761 | Retrog. | Halley.
O 16 1 o|37 34 o] 9899078 | g.785105 | Direft Halley.
O 28 10 o|79 28 o) g.261994 | 9.g92619 | Direit Halley,
I 2z 30 30|32 35 $0| 9925559 | 9.731371 | Dirett Halley.
O 21 14 of|z2r 183 30| 0969247 | 9.560369 | Retrog. | Halley.
m, 18 z o|76 3§ o] o9g381134]| 0.987061| Retrog. | Halley.
w 27 30 30|83 22 10| 9062457 9.997085 | Direft Halley.
M, 26 49 10|79 '3 15| 9278481 | g.992026 | Retrog.. | Halley.
P 11 40 o 3 4 20|09.999375 | 8.729122 | Diret Downes.
Y 2 2z o|6o 50 0] 0.686482 | 9.941539| Direft Halley.
W oat cab oo |ry cghsie g.g;‘ﬂi;ﬂ 9.488424 | Retrog. | Halley.
mp 23 23 0|83 11 o] 9074424 | 9.99691g9 | Retrog. | Halley.
| 28 15 o0]65 48 40| g.612515 | 9.9600g0 | Direét | Halley.
¥} 20 34 40|31 21 40| 9.931409 | 9.716363 | Direét Halley.
"1 27 44 15|11 46 0} 9.990777 | 9.309474 | Retrog. | Halley.
Sl 2t 45 35|69 20 o0]9547689 | 9.971113 | Retrog. | Caille. (Seep. 13.)
~ 9 26 15| 4 30 o0/ 9998659 | 8.894643 | Direét Caille.
Y 13 11 40| 55 14 10| 9750024 | 9.914612 . C.
13 1t 23|85 14 5] 9756039 | 9914605 iDH:& Struijck.
Y 22 46 35|88 36 o] 8.387962 | g.999870 %Din‘:ﬂ C.
2z 50 29|88 37 40| 8 379260 | 9.999875 Struijcl.
§l 7 55 =203t 1z 53| 9.932083 | 9.714536 Downes.
8 43 ©|30 20 ©]9.93606z| 9.703317 ERetrog. L (See p 13.)
8 21 0|30 48 30| 9.933940| 9.709398 | ] Whifton.
Y 14 16 0|49 59 ©[0q.808218| 9884148 | Retrog. | Bradley.
= 10 32 37|76 58 4| 9.353126] 9.9568667 + }Dire& 2]
19 35 15|77 X 58| 9351010 9.g88781 | § ]_I)crwnes.
m, 16 22 o|18 20 45]9.977 _:,43 9.497968 | Direct gra:iilley.
M 27 2518058 42 44 1 GFE07TS | 0917005 ot
z;?, :g é;, 25 0.775240 | 9.904711 }Retmg. Zanotti, (See p.ji3.)
& 5 38 29|66 59 14]9.592106 | 9.963985 e
5 34 45|67 4 11| 095090631 |9.964250 gRﬂtmg. Struijck. ;
_ R s 67 31 40| 9.582340 9.965?01 Barker. . (See p. 13.]
II 18 21 15| 2 19 33| 9099642 | 8.608337 }Din:& C. |
8 10 48| 2z 15 50| 9.999661 | 8.5966ig Struijck.
v 5 16 25|45 48 21| 9.843290( 9.855508 | Retrog. | Klinkenberg.
g 15 45 20|47 8 36] 98326106 98065138 }Dire& Betts.
15 46 11|47 5 189833004 | 9.864751 C{
§, 27 18 50|79 .6 '20] 9.276462 | g.9g92t01 }Retrﬁg Q.
. 26 58 27|77 §6 351 9.319707 | 9.990321 " | Chezeaux.
M, 2z 5z 15|85 27 "o 8899432 | 9.998629 | Retrog. | Maraldi.
P 4 30 43156 §9 3 9.;;635;&_19.9335[3 Direft | Struijck.
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1ol 0.12-;:; 546 & arrma 1 4 3{5} 3-2030 ;1; 0.000695 25
15] ©.1636 545 YRR f 2 S-iﬂ? P | o zg
20} ©0.2182 540 || 0.000004 £ 4; 3.15'-1‘ 548 i 27
2¢| o.2727 | 545 | 0.000006] 2 ) i s47 || 29997731 5
30| ©.327Z 542 0.000008 2 : 5; ;-Hﬁg 247 z.m{:-ﬂun 39
55| 03818 | 54° W olocoors| T 3 7 —548 "ﬂ —28
40| o463 | 343 0:000015 4 o e R o.c00855} g
45| ©-49°9 542 H c.o00019 4 Ry 3:38 5 547 0.000883 29
sol ©.5454 54% 0.000023 4 zé g 'H-"? $48 0.000g12 s
55| ©.6000 E-‘r_ 2 ones 5 A -49;£ 548 0.0000 41 z
1 o] oc.bsyr H-é 0.000033 5 35} gé‘gii 548 g.ﬂmg?! 30.
g} o.7091 5'1-" 91000[}_-?,-;;; — 6 = =2 —548 .001001 S
10} 0.7636° 54% 0.00004 5 6 d 3 i 548 b b :
o.818z2 E‘t’ﬂ £.00005 2 7 4'- 32649 5.43 0.001062 gz
20| 08727 | 545 |l o.c000s9f 7 IR ST kel RIS (g
25| 09273 | 542 |l o.000006] 7 SHQE ML gea ORI T 2
1o| ©.0819 54 0.000074 8 6 52: igﬁg 549 ©.col1g8 33
a5] 1304 545 o.co0c83| 9 . e —548 kel —33
4C r.ogioc 546 O.GGDG-:J‘:- 9 Ig' 5:9°9 549 Q.001224 34
45] 1.1456 546 || 0.000101 2 = 41?%3 549 0.001258 3
50| 1.zool 545 || o.ocorrn] '° 2 4':9 6 548 ety Si
55| 12547 | 540 || o.o00nz1| 9 zel ek Teoull S22y
&1 0% 143003 546 || o.ccor 32 “ q; 113631 549 E-Dm 362 gg
5] 1.3038 —5‘4'% | 0,.000144 ST '35 R Tl 0001 398 —36
i 10 1.4184 545 0.0001§§ 12 40 4'2? i 549 s 2
A BRE T D M PO WS ooco167| 12 45 4' 2%[ 520 [|0001471 -
20} 1.5276 542 jpabedds it . -48 S8 7 0.001 508 -
2c] 1.5822 546 0.000193 13 55 o 30 550 || 2901545 38
i B i) O] | 2o ' Tt B 43029 | 549 e
35 1'691‘1' “545 0,000221 _I+ 5 64 —550 M —ag
40| 1.7460 545 0.000235 14 -z 4- -:;.rzg 549 ©.0010601 4
45) 1.8006 54—5 5.000250 15 s 4'; 8 §50 ©.001700 42
so| 18552 | 54 |l coc0zt6] 10 1 W et el | B
55 I"gngg siﬁ G-ngﬁ 15 2_5 ‘Eﬁ E 55{} O-Dﬂl?sﬂ +t
3, c| 1.9644 L] 0.000268 T > 4- ?E 530 ©.001821 ;
I It 30| 4.922 5° | o.oo1862] 4
s g |l| @-0%0a14] ¥ op 25| 49778 | 222 l| o.oor00s] 1
10 20736 | 54° || c.000332] | L Cer A G o-epIpdal iy,
15| 2.1283 E*E o.00034g] 7 45 5-‘3% g f 290045
.. 2o| 2.1829 54-5 0.000368 lg o 5.1 ig §50 0.001988 i;r
25| z2375 | 342 |l o.oc0386f | s i e A | i
30| z.2g9z2 54; satimr WL A g:ﬁa[ 5o 0.002074 zi
35| 2.3468 54 0.00042§ TRk s ;31 —550 | Lm.j_z.“_s —45
401 2.4015 Hg 0.00044§ 44 10 S‘gﬁ 5 551 0.002163
45] 24561 54° W c.oooibs| 29 15 > T% so1 |} £:002208 435
5ol 2.5108 54% 0.000486 21 22 5 g3 g5 || 0002253 Ig
55| 25654 | 347 || 0.000507] 2, 25 zsg graf {02250 Lk
4 o] 2.6z201 547 0.000529 o 30 gﬁa? g1l |- 2902345 47
5] 2:0748 ;1; 0.000552 A 35 5 Eanatl it doii ok —47
Pl el s47 || 0-000574 51 4_; 5'63 g gl OO0 g
5| 2842 | 27 [} oooosor] 4 45 o MO | o W
20| 2.8389 247 || 0000021 24 50 5'839 geal e I 48
25 2.3936 547 G‘Gméiis i 55' S-E 43 f 552 G.Gﬂzgﬂa 49
30| 29483 | |} o-co0b70 it 9 o 5 E 93 552, 0.002632| 17
‘F —c47 ||—=='—2% 5014 o dp 1% 0.002682 —go'




— iy B8

A general T,
ab
:ngfn Mean Mot Diff. S D DI:E’ ‘?}r_féﬁ’ Parabola. s
) . Lhift. fF.
- RELT | g e ———— _Angle. | Mean Mot, | Diff 31
10| 60253 | 333 002732 | 20 RTINS C R iff. || Log. Dift. | Diff,
15| 6.0805 | 357 i 4 ST || vy mehd Pree e b
2c| 6.1358 | 333 0.002833] 3. 40| g o305 561 c.oobrry]| 7
25| 6agir | 333 o.c02884f 3 s M peell TR bty 75
qo| 6.2064 | 333 0.002936| 22 so| 9428 | 562 ooob268| 70
3| Boiz | 233 0002088 °” Taki: 91989 | 55 0.006344 76
0| 63570 | 333 c.o03041| 22 ot marsait: 13 Q-mﬁw 77
45 6.q123 | 333 o.co3004| 33 = WPETiTR 0.006408 77
so| 6.4677 | 33% o.003148] 3% 10| 93676 | 563 GoobhElT 12
55 6-523@ 5§53 0.003202 54 1g 9_4233 5"52 O ﬂﬂﬁﬁ}s 9
to_of 65784 | 3% 0.003257 | 33 20| g.4801 | 503 0.006733| - 7
5| Geaz8 |35 ooo331z| 3 25| 9.5364 | 563 o.006813| 80
10 Ehﬁﬁ.gz E54 0.003307 =55 301 9.59z7 563 g-ﬂﬂlﬁlﬂgz 79
15| 67416 | 354 o.c03423| 5o 35| 0bggeri| 203 o.006g72| 80
£ iy ol RN | st gt 59 (B e RHPR | bevie — 81
25| 6.855% §55 0.003536| 37 451 9.9617 563 o.007134| O!
o e | ey 52 so| 9.8181 | 504 o.007z16| 82
o e o L ©0.003652{ > 53] 95745 564 || 0207298 8z
40| 70219 esg | 003729 —58 ., O} 99310 565 g-ﬂﬂ?gﬂo 82
45| 79774 555 c.c03769| 39 5| 9-9874 —564 2007459 %3
sof 71329 | 332 0.003828| 59 10| 10.c439 | 585 o.007546| 83
sel 7.1885 556 0.003887] 39 15| 10.1c04 565 o.corbz0| 84
i1 ol 7.2440 | 533 0.003947 gﬂ zo| 10,1569 565 || 2997714 64
o G oo04008) i e 2| BT | Bedieg 8
1o 7551 | 332 So04069| o 30| 10.2701 | 50 :'2D?hh+ 85
15 7-4107 556 || 200413! 62 35| 10.3267 —566 L0-co7970 86
zo| 7.4663 et |1 2204093 62 40| 10.3833 566 0.008056 | 86
25| 7.5220 | 23% o.004255] 82 45| 104399 | 366 o.oo81ys| 87
3o} 75276 | 55 g-ggﬂés 6 ?; 10,4966 52; Gedag 8
7. = Siooasfif’ o ) SRS T | B
ig ;gggg E;; 0.004445 —64 16 ° o m.ﬁ;gg 567 g-ﬂﬂga}oﬁ g8
5| 7raa7 | 22 0.004509| ' o4 TR ocoBsoql o8
so| 7.8004 | 337 0.004574| o3 wal o254 | 567 0008583 89
ss| 7.8561 | 337 0.004639| &3 15| 10.7602 | 388 o0.008673|  9°
2. of monagel A8 0.004705| 62 20| 10,8370 | | 508 0.008763|  9°
5| 79676 My i | et o 25| 108938 | 588 zfsss 9o
sl fae b B8 o.004838] 7 30| 10,9507 | 559 000394? g1
15| 80792 | 555 o.004905| &7 ZiFeas6l| T 222 0.009036) . 9%
20| 8.1350 558 || 0004973 68 40| 11.0645 kb ||| 2209127 — g1
25| 8.1908 gc8 || 200504 68 45| 111214 s6g || 2009220 93
go| 8.2467 559 Q.005 10g 23 sol 11.1783 569 o.00g512 9z
40 33534 559 Q.0C5247 "'69 O 11.2023 SFD ﬂczgfgg 93
45] 84143 559 0.ce5317 25 5] 11.3493 —570 Mokt k) 94
sof 8.4702 | 237 c.005388| 7! 10 11,4063 | 37° 0.009688 | 95
55| 8.5262 560 o.c05458| 7 15 11,4638 | S7° o.cog783] 93
!5 o E*SEZE 56‘:’ G‘EG_':\JSS.G :’Tz z0 ILSZGS c 5':.!'1 010995?9 gﬁ
5| 86381 | 222 owos6oz| 77 e | L Eiliesans 96
1woli s.654r | 152 o0o5674| L. 30| 11.6348 | 572 el 96
15| 8.7501 56o c.cos7s6| 72 35| T1.6g19 | 37! o.010168] 97
20| 88062 561 0.005819 73 40| 11.7491 5§72 o.010206 g3
25 8.862z2 565 0.005803 74 45 II-ED53 572 0.010304 g3
30 E.g|33 561 c*msgﬁ? 74 §o l[ﬂﬁa& 573 c‘-ﬂlﬂu}ﬁﬂ‘ 93
_55] M 75 '8 55| 11.9209 573 0015551 99
' Teed-O c| 11.9782 573 0.010660 69
; —5.-5:’3‘” 0.010 100
e T ]



A general Table of the Paralbola. .
12 . FRT TS SR T 3 Log. Dift. | Diff.
Angle. | Mean Mor. | Diff. || Leg. Dit. | Diff. Rree 589 3 —126
& ah pa —| 100 Pl 5 7 3 T C.010g7
g 120355 ——5::3 QPP 101 SRt :5';?*: 599 n.m??ﬂq. :;?
:g 12.0928 573 © 010961 101 e [5'2333 591 R.olragt |l 5.8
15| 12.1502 57% |l o.o11062 102 45 b 912 599 0.017359 127
2 12.2076 | 37+ )l oot1164 102 pd ,2'3‘553 59" || oo17486] 2
z¢| 12,2650 574 1| 0.o11266 103 35 T:l"i'ﬁq,; 592 1l 0 015615 g
sol 123225 | 575 |l oonsé —103 (|| 225 oo17743| 1o
35| 12.3800 | 373 || Gotig72 104 % :"513?3 592 11 0.017873 :i
40} 12.4375% gig 0.0l Iggg 104 15 1;%4?1 ggg 0.01802 Ijg
el 12,4971 ’ 0.011 B 0 LR 0.018132
J;{E} Izé?iﬁ 5‘.',% 0.011784 :FE 3 :}'?E{}i 594 |1 0.018263 13:
cc| 12.6102 57 o.01183g| . 106 zé |E‘.?§z§n 593 1] 0.018302  fif 31
9 o[ 126679 | 577 llootiges| %0 | e :3%
sl 127255 _fi_ g St st RS 35 :5‘ ;g §94 0.018658 Ig
10| 12.7832 244 Il o.o12207 107 4? ;g:ggg,z 594 0.018791 13;
15| 12.8409 577 || o.o12314 107 4; 16.0627 595 0.018924 133
20| 12.89806 5?§ o.01z421 168 5_ 16,1223 596 0.0190§ 7 134
25| 12.9564 gs 22:233? 108 |||, E e ;gg scligegulif s
HhifBiis —l 10 e 0.019326
25 13.0720 —578 0012746 IDg "5;, :2;3:? 597 D.Uléiﬁl :35
40/ 13.1299 | 379 |f 0 012855 110 I 1{5.36@? 599 0.019596 ,33
45| 13.1878 379 |l o.012965 r10 g 1&421:}.1. 597 0.019732 12?
50| 13.2457 | 379 [loor3cy 111 :, 16.4802 598 0.01986g| J1
55| 13.3036 Séf-' 0.01318 e 3 15:54% 508 0.020005 _133
20 él [33.'5[6 sﬁz M —T112. 3_ 53 o8 _593 0.020143 133
13.4196 B AN 12 35 lglgg’;? 599 11 0.02028) '33
10| 134776 | 38 Nloouzsar| 112 theis | 529 Waaigis s
15| 13.5357 53: 0.013033 113 43 16:'-'}'95 ggg 0.020558 120
20| 13.5928 55 0.013746 114 5 lﬁ-éjﬁs o 0.020697 Iiﬂ
25| 13.6519 521 1| 0.013860 B 55 68 6oo 0.020837
3| 137100 | 58 0.013974 2 Ol——12.1—6or SozoaT] T
30} 13.5 —s82 ||—="|—114 51109596 | 6oy |[ 00209771
13.7682 0 014088 115 il B c.02rr1gdl "
7 13.8264 | 557 |[ o.0n4z05 116 il i og! 1l C oozizsg| 4
i- 13.8847 533 DeAIONS 6 ;g Ig'ligﬂ goz 0.021401 112
53: 13.0430 533 Qraailiy o 2 ;?Lzmz ﬁoi 0.021543 143
55| 140013 553 b P54 BT 7 s 2604 ©2 10.021686) '
b T 14.0506 533 0.014668 ik 30| 17 — —fo3 Sozi8zg =143
5| 14.1180 _55+ 0.014785 118 33 :??Exg 903 ©.021973 :44‘
10| 14.1764 ;31 0.914223 118 15 1;11414 ggi Q,Gzzlé? 114
3 PRS2 : 0.022261
it 555 |[oorsnee] 112 sefAzs2e8u) oy || 2oie 4
2¢) 14.2¢18 555 DRIRELONS a0 5 sg ,E:gﬂg ] 0.022552 I*g
3O! 14.4103 _535 L0370 —120 £ l;, 0833 —Gng 0.0220g8 #‘I?
35| 14.4688 552 Shsdeh Ciid NEETY 5 ol 600 . 0.022845] .
5 14.5274 53 0.0156z0| o 1 [?Ez;g 6ol 0.022092 !‘”
45| 14,5801 256 “2:?53; 1z ! ,;'.sﬁﬁ 22? (e 10e 44
1404 -4 || ° 122 T it 0023287
g? ]i?ggi Jgf_ 0.015984 123 25 :;9;%% boy o.023436] 149
22 0] 14.7621 iﬁ“é o.016107 12 : 3‘3‘ : 9205 )\ —60o8 m —:49
5| 148209 | gg [[0.016230] 7 20| 8x08s | 628 Hocazoag i
10| 14.8797 533 0.010353 124 e ]3',59{-, bog 0.023884] 7
15| 14.9385 5E 0.016477 125 45 L i ¢ 6og o.0z4035| 131,
ol 14074 |« 59 [l oontioa), 135 || 5ol 1800 1o Hlaoaguat| 15!
016727 5 : -
Zh [5'55,%;514-__ 589 221535; 125 127 "ol 183519 —f1p | S:0Z4857 —152
ik LY Ry Kieln s It MY T




A general Table of the Parabola. _33
: | Mean Mot. | Diff. Log. Dift. |  Diff,
Angle. | Mean Mot, | Diff, Log. Dift. | Diff o 656 —178
| TeCISLTReY| [ —152 S T oy o ! o 0.033417
R ErE I R el | O v I R
10} 18,4740 Tl Bty 153 5 21:9039 837 Il 0.033776 179
15 185351 611 | ©°24794 153 43 21.9677 638 0.033955| &7
20| 18.5902 iz 11 ©224947 154 5 22,0315 638 0.034136] o
s feerts B boeited SETH 1| IR et gg: 0.034317|__ o
chd S Lrdierh | M R | Bedlr Ll N 441 0.034498
3511 2-2tu ﬁlg e ter Tjg 1c5> :‘:;ggi i 0.034680 igi
45| 18,8413 614 P 156 15| 22 2872 bgo 0.03486z 183
« 45| 18.9027 AT et 156 251 22.3;‘;3 Eut Soa5s 11 18
50| 18.9641 615 Siosgspd 157 2 zz+4r"4. o 0.035229 183
55| 19.0256 61§ Ve 157 g 13:4?;6 o 0.035412 —18¢
28 o '9-‘33?| ___61:5 m _[53 3 i 433 _6"1'1 0.035597 180
3| 19 1HHOH L os i (]| 9i086350 158 35 zzlisiﬂﬂl 843 0.035782] g7
10| 1g.2102 617 0.026508 158 4 zzjﬁ_:rzq. 243 0.035967 18
15| 19.2719 | 17 0.026666 B "rg 22,7468 64? 0.036153f | o¢
20| 19,3336 617 c,uzgﬁzﬁ 159 §5 22.8013 643 0.036339 187
251 19-3953 618 QP oRones 160 33. o] 22.86¢58 545 0.036526 —187
0 ik bk n VAL P bidoiol b1 —161 - 22.0303 B 4% -5..0_3'6;13 188
350195189 | g, || 0-027306] o B bt IR0 | Spep i 180
40| 19.5808 619 0.027467 162 15| 23.0506 24? 0.037090| o8
45| 19-6437 620 || 8027929 162 zg 23.1243 64.; | 0.037278 1go
5O1 197047 | 620 || 292779 464 25| 231891 | 4 ] 0.037468 190
55 '9'5635 621 Z'g‘:%ﬁ; 163 33 23.2540 ﬁig 0.037658 ;tgo
29 o©f19.8z Shey : —16 : b 0.037848| -
- 19.8g0g o.0z8280 163 35 23 3'53 649 g.g;'s.:;g !9:
5] 19 621 g 4 40| 23.383 eo 19
10| 19.9530 Gaa Yot 165 45| 23.4488 55 0.038230 192
15 :G.QTSI 622 {j_ﬂzﬂﬁﬂg ]55 g ;_3,5139 651 9-033422 193
20| 20.0774 623 0.028774 166 5 23.5760 Ils5‘ F0.03861¢ 192
25| 20.1397 624 ﬂ.ozﬁ?gg 166 34 sg 23.0442 552 LAl —104
30| 20.2021 —624 0.029 —166 5| 237005 653 0.039001 194
35| 20.2645 624 (| 0292721 164 10} 23.7748 653 0.0391951 1q4
40| z0.3269 625 LI 168 15] 23.8401 553 0.039389f 195
45 | 20.3894 625 2029007 168 20} 23.9055 634 0039584 "
50| 20.4519 Gz Q020775 168 25| 23.9710 ﬁsg 0.039779 19
551 20-5145 | 626 || 00299431 ¢, 30| 240366 | 57 |1 0030975 o
=B Loy el NP | Booct it ) IR 24.1022 | 5 o.040172| oy
5| 206398 | PR 170 ' 35', 24.1678 58 0.040368 198
lzones | et || oososszl o 5 242a3s | S57 Sou0sol 158
15| 20.7653 1] 171 bia g 0.040764
zg zo.E:gl \2:3‘ 0030793 ,;z 59 :1;2?? '553 0.040962 :gg
25| 20,8910 I 623 0.03006% 172 5{5] 24 4310 659 0.041161 —199
30| 20.9§39 —630 i Lk 74 —172 23 24-4970 _ggc 0.041360| 2
35| 21.0169 G1o (1] ©©31309 173 “5} 24.5630 ﬁﬁﬂ o.041560f o
40} 21.0799 ﬁ?': NS e 74 1T 15| 24.6291 ﬁét o.041764} o
45213430 | (2 |} 0031656 174 | 20| 24,6957 662 || 0041962| o
sol 21.2061 ﬁgz ©.031830 174 ||} z¢| 24.7614 1552 o.0421631 o
55| 212693 | 63, Sawinel 17 30| 24.8277 L6 2042355 |50
- B bk BB ST | b L — T 0.0425071 5,
3 5| 21.3958 624 | 0032354 1§§ ig iiggf 224 0.042770 203-
3912692 L aa o 1l 2032550 177 45 2.5».0263 554 0:0429741 204
15| 21.5226 634 || 29327571 157 o| 25.0933 ﬁﬁg 0.0431781 54 |
a0 635 23;;‘;21 3 35| 25.1500 666 ““’*%gﬂ’ 295
as| 21. ' 10 178 |1} 0.043
3g zl.?igg __g_gg 0.033239 -.4;3 .36 D: ?5.1265 —667 ._J zc:fn
]




. =
he Parabola. .
re A general Table of the t.] Dift. | Log. Dift. | Dif.
34 | ST T Angle. | Mean Mot. o e ‘_233
Mean Mot. | Diff. || Leg. : |74 115555650
'Angle. e ¢ —a2oh 4{:3 35 23.994‘5 -I;.ruﬁ ﬂ°;5334 234
By, 4} 252052 | 65 04T ! a8 40| 29.0052 706 0'555119 el
- 10| 2¢.3600 Eﬁg “43‘33§ 206 45 39*‘335 796 N o.056353 iig
N s 0.0442 207 o| 29.2004 o8 ' 8 ;
S| 2HasS g i dogeecs o 4 it i Sk e S
20| 2§ 4'2 6?':' 0_544523 208 3 a 2934_30 & BEicte K e v -—236
25| 25.5607 | £ 828 4 79 5057061
30 Z§~62??_ ﬁ;‘ % — 209 & 39'4589 710 ﬁ.cs?zl}ﬂ z;%
25.6043 | ./ [l o045 269 10] 29 4899 1o {1, 51 %
Aoane i “*”ﬁi‘;f'? 209 153205609 1} £ 7% 0037774 8
- Nk 72 I o.04 210 20} 29.6320 12 8-12 5.
45 2*:'?3; 073 1 0.043566% 211 251 Agege ;‘-3 ggggz’;' 3
5? 2::- 23_ 5;3 0.0-1.53.7'5 211 30| 29 7745 —14 -—-Ti. —240
"o| 280511 | 674 || Sojens 2! H S B | ST
s P AT —g?i e 40 tiailnd @AY E'aﬁsﬁl o
: 7 0403 212 29.9 kel | :
S zls,'l'ﬁ"ﬁ't 6?6 gﬂ i ‘1‘5 N Q-ﬂ_}g;]j " 241y
i o 30.0604 17
15| 26.2337 64 0.046936 i oizan| 7 g3 110959454 243
2ghangorgl) at! o.047150 >4 i S 718 ||2s0007f; ~*2
. - . 39 ﬂ e _-24.
2 26_3691 ] =8 Z]q- -'!-ﬂ-' i -l'—-—-—-—-— #?! 3
33 26.4369 61 004230 —215 51323757 1 oig 3223?%? ol
—-—ﬁ‘;g 0@4_?"'?9 0. lﬁ : 2’+3r
= T 5 21§ 10| 30.347 720 0.060426
flai | @l Sl e o e -
- 3 0.04 001 2] 20 30.4917 722 ’ Hool
45 26.6407 681 11 5 048226 B £ Lo e 24
38 217 25139:5939 1 52, 0.061161
Sﬂ Iﬁ-?'c'- ﬁsz 0.943{_43 21? o qa‘ﬁgél 2 _' —-211-6..
o ol 26kisa| = | GSIRAR) =17 o e coditsy| S
3 —— | —682 0.048878 218 0| 39.7809 725 obigoo| 247
13 iggéi’§ gg} D~°+9°?? 219 15 30.8534 725 2[?.5;?23 23
6 F {} o.0493 21 01399259 1 .23, 6
15 2?'{;‘33; 685 W 0.049534 e gs 30.9980 § | 7.5 3'22233:; 44
sl 271873 | 655 Wlocgopsel 22 B3T3 gas |le et oy
= z;:zcsg a7 oL R 51310448 | 5og cﬁﬁzxig i
= S e DOSOAI.  .ag TELI LB a0 '3'9623933 Ly
] 273033 | %7 Ssctisl 2 ot sisonr | 73! |locssbal. 25t
40|27, , Gaa o RS | 20£51.3031} ‘50, 638 -
45| 27.4621 689 0.050801 A A 4 0.003395 252
/47 . 31.4303 z
50 :;g;;g Ggo o.051083] 224 - 35} 31.5005 —11; -.{%-._'1""1"‘Fr —2352
ol Raeill! o ||oostaort 224 B ER R S
32 2 PR | EXETITEY M BRI | g 1 RIS 5 3
5 iz'ggﬁ 232 QOSIT3Ih 224 451317298 1 oo% :cn-ﬁs-ls":'i : iﬁi
1 7 g o.051gacl . g ol 31.8033 737 'DEI 13 "
15] 27.870 693 0.052206 226 ! 3 8770 | e 253
: , 31.8770 | 38 cbcb68
. 20 ngi‘gg 6g4 0.052432} ¢ . 53 31.9508 _;is i%—; -—-356
S 2810848 6 2:952058Y 1 il 4 K e o) YO | s Tl P B
3- X T =0 0_952335 228 . 10 31 0936 240 ¢ 2'0664'3'&‘_ fsq
12l 282290 09696 et LT ||| Y § S4 e 747 || oos66gs]. 257
{5 28,2017 o7 NOSBI4E  22qFIL ", 20/ 32:2467 74% | 0.066951 2)3
45 28'3634 697 QOSB3I 2291 ¢ 2513232409 743 0.007209| 2*%
I 28.4333 | 899 |1 0.053799) 2291 F 30| 32:3952. —743 ""'F"%_'z’g
W ’fgg ol Ll MY 35| 324095 | .. 23{,?;2?_' 28
.f—.—-u.awdi Grpameny ABETL MR v, 745 1l ocbroszt 2c
o] 28 gu;.gz foa *°~°51‘;22 234 1% 45[32085 ) 04 L
/ 0.054720) 253 o 32 93 147 8co8)
204 2 ? .".ll' ?{3'3 0.{}55] 4 253 4 ‘o 32 34:2?' _?.4_9 el | —25?—
¢ a& 242 |1 793 2058412 —233 1. : .
? :ﬂi#lv_ﬂ—-m;! o B e

o



—— e i e o — - - 1
' | A general Table of the Parabola. 35
, N. B, Hete the !'cmnd column l;f:gms to be the Logarithm of the Mean Motion.
| Angle. Log. Difr. Lﬂg' Dlﬂ - Diff, ﬂnglu M::;:ngnr Diff. Log. Diit, Diﬂ"..
s R e -—939 ﬁzﬁz L TR | e ) "-'—H-'-H-S— —202
455, sli-gr7428 ga 1] o.009031 | 263 49 3:1 1.560434 939 SO a2o3 292
‘ 10f 1.518417 939 0.069204} ¢ | 4o0.1:5709373 o || @:084275) " 20
15| r51g404) 265 W oofossrl Zed | 45| 1570312 299 | 0 084s567| 9
zo] 1.520390 955 | 0.06g8z20 z{‘ﬁ 50| 1.572250 93 o 084861 294'
251 1.521376 334 0.070084 zﬁ;- gsl 1.573187 g;g 5.535154 zgg
olo76 o " OFr 127 o.08544
k] A bceiad RROHS | Ravicii RVOTR (B I 056 =S5 o,
351 1-523343 gﬂz G.070014 266 5 575959 g5 | 5743 296
40] 1.524325 g o.c70880) _ce 10 1.575994] 222 |f 0.086039 506
45) 1.525300 98[ 0.071146] ¢ 15] 1.5676928 924 | 0.08633¢ 96
sof 1.526286 9,,9 0.071411 ;6? 20| 1.577862 93’1‘ i oloB6631) " 29
5] 1.527265. g;_g 0.071680 165 25} 1.578704 ggz .aaﬁﬁgzs :g;
l46 o] 1.528243 L 58 p.c:;rmq,ﬂ REé0 L 579726 G2, | 0.087226 e
¢l 1.52922] 6 || e-e72216] ¢ 35| 1.580658 o I 0.087524 299
10} 1.530197) 27 || 0.072485 9 40| 1581588} 93° I 5087825 <
15§ 1.531172 275 0 072755 e 45| 155825138 :93° W'0.088122 gg
20} 1.532146 974 o.073025| “27° sol 1583247 933 I 0.088422 '31::1
25| 1.535019] 273 W'o073s0sl” T72 M oo S5l rssians| 220 |l o.o8825| 201
30| 1.534091 972 0.073560 i 51 af 1.585303 92 0.080024] 3 ]
35| 1.535063 _935 g 073538 e 5| 1.586230 g E 0.089325 s
so| r:330033| G0 f'o07artol *372 1a[1.58136] (376 Joosobayl 1o
45 1.;3?-:01 969 o.074383] %73 15| 1.588082 9 o.08ggq0] 393
solrs37071| 265 || o074656] 273 20| 1 58goo7| 1925 lo.0g0215] <393
55| 1538938 g7 || oo74930| T4 13t Lssoosd] 024 fleommsss 33'2”
1.£3000 0.07520 al 156084 elele
47 .: ©]1-539995 —gbs 75204 o 2vs | 3 oreeoed IEULEN | o ERYEN
5 1.54{38?0 be 0.075479 a=nfh | 35 59177 g2z Qrigq 30‘6
o] 1.54i835] 20 “0.5?5?55 ?.5 40| 1.592700| 27 || 0.091452 6
151542700 %6t || 0076031 27 45| 1:593622| 2% Il o.ogu7sa| - 3°
2a{ 1.543752 g ‘z 0.076307 276 §0] 1.5945413 920 0092065 33?
25| 1544724 902 Il corazss| 278 55} 1:505463| (270 || 0.092572f 307
30} 1.545685 9‘6;- 0.076862 21; 52.° 9] 1.596383 _9}9 0.0g268a| | 3 g;
35| 1. 545645-_9 od77140| . §|7507302| <25 |[Pogz088 3%
o] rsaz6oa] 237 [l oiozzargl F 279 | 18] 1598220 (215 I o.095287 * 309
45] 1.548563 959 0.077608 259 . 18] 1.599138 ¥ o.agzbo6| 399
so| 1:549520] 237 W 0.077978 230 20| 1.600055] 2,7 1| 0.093916] © 31°
55| 1550477 95; 0.078259 33' 25| 1.600972 QIE 0.004227 ._3:‘?
148 .13. 1:551433 93 0.078540 ZSI 1 30|11.601888 _315 0:0g4538 _312
| 5] ¥-552388 —935 o.078821) ¢ 231 35] '1.60z803 1= |} ©:0c4850 3:2
: 10f 1.533342] 234 || 0079153 132' 40 1603;!8 915 0.095162f ' 3 %,
Yor rsf1ss298] 233 H oc7os88] 203 45| 1.604632| < 914 Hl o.09247] < 313)
{ o z0f1555247] 237 || 0.079669] * 223 sof 1.6055451. 213 {1 0.09578g] = 314
25 1_;56199 952 0.070953 284 55 1.6c1 458 5':2 ﬂﬂgﬁlﬂ% 3[4-
30| 1557149 93° | 0 080237 23‘1‘ §3 o] 1.607370 91; 0066418 __315_
35 :.555099 ﬂ_gsn 0.080522 —235 5 t.608282 {}” Gogﬁ}fjg Elg:
40| 1.559048 9-}% 1} ©.080807 zﬂé 10} 1.609193] | 9“ 009?049 B
45] 1:559996] © 2%5 Hf 0.081003) " 227 t5| 1.610104| 191 W 0.097365] * 3
o] 1.560044 € | o.081380| 257 z0| 1.611014| 2 0.097682 315
;5 t.;ﬁiﬂge 945 | 0.081667| 287 25| 1.611923] 999 |l 0.098000 318!
49 of 1.562836 940 0.081954 23; 30| 1.612832 +9°g_ c.098318 ,._3|3
' §11.563781 945 0.082242 -EE 35 1613??0 9? o.0g8636 ;l
10 1.c64725 944 c.082531}" Wi 40| 1.614647 99? 0.008955 13
15)1.565668 943 Wl 5.082820] 259 45 I{Etgsg,{. 90? 3
20] 1.566611 943 N o.083110| 29° sof 1.616461 ] 992
25} 1.567553| 247 |l 0.083400] < 297 55| 16173671 92
1.568 | 941 0.083601 A ‘54 " o] 1.618272 wBos !
30| 1.508404 —940 9 —202 2 | =995




arabola.
3 Lug D*ﬁ‘. I—":'E' leﬁ - Djﬂ‘; Anﬁ-lﬂ- Mean Mot, —SSI O_II_E_-—EE.? —35‘1-
A"E]'ﬂ# Mun ﬂp‘ﬂltp o __,_____ﬁ’n —322 Sg 35 ]_E’J-ﬁ?gsq- SBO Q:I]g‘lﬂz 355
o ’ i A '—*9 a ﬂ.[ﬂ'ﬂs 23 o ]_66.3211} 881 355
54 5| 1.619177 994 H o.100883] 3 4 66 ©.119537 356
3 15] 1 .6z0g8¢ 903 ﬂ' 101530 324 50 :.5693?_5 79 || o.1 20249 357
20| 1.621888 903 ﬂjIGIEES 325 55 L.{.?? 21 876 15 acess — 358
25| 1.622791 993 1| o.102180] 325 |llsg “of 1.671733 —879 ©.120964 "358
30| 1.621604 Bl | BT e 5 ’-“?zﬁ'; 878 Ho.121322 359
35| 1.624595 gol 0.102832 ﬂzg M Lo I-’gg.ﬂ-g 879 W o'z 21681 360
40| 1.625496 9ol 01!03158 Sl 15 ['61“1'5 9 878 0.122041 360
45116263971 oo, o.103486| 328 25| 1 6ro1agk 277 [ onazon 361
5o} 1.627297 goo 0.103814 Ezg e '6-‘ m': 877 0.122762 361
55 1,62319? sgg DJD#H-E 32 M 30 d f?sng —3?? 0.:13]33 352
55" OjN0aeBl 55 o.104471[ 329 el 877 {boanie: 362
5| 1.629995 898 E'migm ggg 40 :gigg;f g?g 0.123847 364 |
IolT05e803 ] g [ s131 i e Te ||orzazin] 2t
15| 1.631790 333 gf:ﬁ;ﬁ: 331 50 "22?5‘;;: 870 |l 0124574 gﬁ; ;
203.632088) g o.105794 332 alivensecall 255 Netiaais La67 |
25| 1.633584 896 U o.106126] 33 bo o - —B7s 0.125304 6
63448 P | e 1.683133 £ 395
Ll s (P S 875 |l 0.12 6bg
: 036376 gg QUEO04 58 333 104 1.684008 875 |l o :zg.-o;ﬁ 32,%
I5 P 95 [} o 106701 684882 ; i
334 15 1'43-34 0.126402)
40 1.636271 895 o.10712§ 68 el i e 368
; 6 335 201 1222257k 874 || 5k 70
45| 1-037100} g0 0.1074060 5| 1-6860311  o7% [ 0.126770| 2o
o] 1.638060 894 0.107795 335 251 I 873 0.127138 Eoak
§5 1.638954 894 o.IﬂE:gﬂ 333 304 1.687504 —874 0.127507 gﬁg
56 o] 1.639848 —892 [1o .66 =330 35Tin008apah g0 £k [y
1 5|1 .ﬁ#ﬂg#ﬂ 893 ﬂ: 108803 gg; 4‘? :"ggg?i; g?; 0.1 Zgg&}g 370
10] 1.641633 8oz 140 451 1+ 73 || 0.128616]- [
s o lem ) g o o
zo| 1.643417 891 1 o.10 817 53] 7% 1|.2:129359 —373
25 1 644308 891 0.11215‘5 339 1161 "ol 1.692741 —872 0.129732 3?3
35] “6*2033 889 n: 110836 ;i? :? :'63?3-54 g;: o..:gnqs.?ﬂ 374
40| 1.64697 800 1o 11159 : aeta 0.1308521 37¢
1.647868y oo ansi8] 3 g | sk 871 oagrzzgll 2 g
‘;ﬁ 1.648757 _ Eﬂg 2_:1.1§E|-:|. 342 25 :ngggg 871 0.131603 ___g?ﬁ
57 cf 1.650534 —887 mﬁ —343 35 "29 gﬂ 870 0.132356 377 |
(ol i lonie il 2hae i )essd i)
10 1.6523009 887 0.113235 1 1248 7 0.133111 3794
15] 1653196 ook Bo| 345 5OF 1-70144%1 g5 o.133490 o0 ¥
zo| 16sqofzf 856 cnzozs| SNl 5 LT oaagh| 869 || 035420 e |
30}.1:656064 =885 Il oiig6i8 _3'#1; ] <369 0.r34629! g,
35| 1.656730 88% o:ll4955 343 10 I-?g‘i-? ; Bﬁg o.135010f 3g, |
| 40 Lgs;ﬁ“- 885N 0115314 213 Al g 5% ggs o+13539: 382 |
2058500 ' 882 662 2 O-1337741 1383
;‘g £ 959303 834 E:::gmz 352. 25 "3255;? 268 s 136157 —384
55| 1.660277 883 0.116362] 35 £y Al aﬁ —868 0136541 334
53 ol 5.661160 _333 AT —350 351 L.70Qz0% 268 urlsﬁggs 33
5| 51.662043 883 g'”?;,ﬁa 35! 40 1‘?12::23 867 OR32319f . R
10| 1.662926| gg3 oa17415] 352 o] o e B 0.137696| g6
15| 1.663808] gog, -::‘u??ﬁ? 352 SeFL.711807F | gy 0.138082 386
20 1.66469‘0 E’Ez ﬂ.llﬂlza 3‘53 55 i ]'? I'zggf 36? 0.133463 _:&BE
25| 1.665572 881 9‘1.134?3 8% S3h  ofdizid —866 :
30| 1.666453 —881 - ||——2'—354
.AF: ctilies



b e . B S L o L

E.;r-,_:_.. oy, w ol pu. Nalog™

A general Table of the Parabola. 37
Angle. 4 LJ:EM ‘Iniff, Log. Dit, | Diff. Angle. ¥ Lu‘gh:i Diff. Log, Ditt, | Diff,
r M ——— I'1---|--...«.m_. e 3 [ | o # M - —_— A
ﬁﬂa 5| 1.714467 gg? ;9.133356 ;gg 67 33 l.?gmﬁ? gg: u.lgo?gn- 1’:’;
olizissat] o [lonomial 350 || sl ir0iomtt ags [foxerisal 23
20{ 1.717066] o.c | 0.140022 ;gg sof 1.763649 gg: 0.162001}. :_2-;
25| 1.717932 0.140412 55) 1.764510 0.162426
30| 1.718797 _ggg 0.140802 ig? 1168 o} t.765371 gg; F0.162852 _1:2
51 1.71966 "o, w ' 766231 ! 3
sl rzz05a8] 595 Nl olugusts| 302 0| 76700e) 36 [l oxezros| 47
5l 1.721 . 8 267 .16
e R e B || b B e e
s rirzaiag 865 o.142765| 394 25| 1.769674 EGI 0.164990 )
64 Ol 1723988 3_55 0.143150Q gg‘; 30| 1.77053% 36::: o 165420 122 ;
et Lt At LT | o g = iy frmr—— |
el 5t oaiaiat 298 o i | LTl | o o K AT
: 864 1 366 ' 860 1 432
15| 1726681 o 0.1443406 45| 1.773116] oo | 0266713]
20| 1.727446 5 ; 397 77397 ] 167146) 433
solizzud) sag ol SR sol i) aa [|oaenie) 53
30| 1.720173 —363 0.1455 3G __?’E g o} 1.77¢6098 861 0.168013 _434‘
35| 1.750937 351 © 145938 ;;3 5} 1.779559] g6y || O-108447 ET
e | Bt R | W o Bl | P
;g 1.332:’:23 9 .-:ulxriL ::5% it zg tw? 141 $ho {;1693 4 i
: 862 ; 4‘2#3 402 : .Eg 801 ; 9?51 438
55| 1.733491|  gg3 |f o1 7549 402 25 2.780002] * gg, |f0.170192]; g
05 . OLL734354 . o6y || O-Ta7042} — 1 Herbaciic | ST | a0 ] e
5| 1.735217]  gg 0.148344 35| 1.781724] g, || 0171068) )
10| 1.736080 3 0:148748 " 40| 1.782584 0.171507 439
15 1?36943 323 [foinggrsa| 44 45| 1785445| SC1 longigar| #°
20| 1.737805 A R L ol iaBesonl 22 Hlozaspalls 44
25] 1. é&&ﬂ e 0.1495%3 99 2 Ifﬁﬁﬁ;' i u'lfu?az 4
73 862 -149% 406 5314705 861 - I 442
30| 1.730530 —863 -0.150368] " 20 . o} 1.786028 6y |le173z7f i
35| 1.740393| gg, ousarr4 ﬁg 5 I”gbﬂﬁg 862 || 173714 :‘_43
o 1.7412 ; v 1 0.1
as| 174o117| 362 |l Gadusoo] | 498 vef1sabars) * 7 [lonzeboi] 444
50| 1.742979 Egz 0.151998 e 20 1.739473 ggl 0.17c046 445
55| 1743841 | ges || or52a0p| 492 25 1790334 g¢, || 0178401 442
66 3 |j?-$4'?03 ane .ﬂ-‘lizﬂlﬂ " 30| 1791198 ! nft?;gﬂ 446
| 5] 1.745465 L ul-gz;é B 35 l?gm;_?_-ﬂﬁz 0.176384 e
10 1:?41‘5:41;? g 01536 } 413 40 1;9:9:13 So1 0:1?6331 447
15] 1.747288 ok n.is v':ns? 1ge's 45] 1.793780 oha 0.177279 A48
20| 1.748150 s G'IH-'EI e ol 1. 52 452 o.177728| 449
= 74015 852 |1 54;% 413 SOkt 794M 861 c:ﬁ;?—s 450
2 '1-?49‘3‘3 861 || 015497 414 55 :?9;:23 862 . Iﬂgfﬂ 450
30 |#1.740873 Lggy 1155290 Ty 71: o} +.796305 g5, ||2:17802 et
35| 1759734 gp. 01557051 41 5| 1797227} g6a || 01799791 45,
¢ 49175159 Q51 0.156132 416 10 :.pggo 9l g¢2 a.:;g,;o is3
sl ol G (il g s flovey 13
: B | L 417 ' 3 453,
67 0| 17ssos0| 801 o.1e73gy| 418 e e TR o
5| 1.75500z _ggf n1153‘mg -ili 35| 1.802400 _ggi 0.181799 H:fé
it B | b et [ iy LR | e EE
zg :'?Sg 33 1 2:59 E:{L Rite s ;g 1.‘99198; ov3 u‘133563 437
25 llgsggq.; 2p1 o:gggﬁg T 55 I:EQ 850 gg?’ -;:-:183@26 458
e ' 30| 1.760206 _gg: | o.160307 _1:; 72 of 1.806713 -86; | o.184¢c 459




-

o=

28 A general Table of the Parabola.
Angle Log. Diff. || Log. Dift. | Diff. Angle. Ly Log. Diff. || Log. Dift. | Diff.
o | Mean Mat. P 7 —459 g ean Maot, —873 _493
72 5| 1.807576 3{53 0.184544 460 70 35 :135:44.19 873 n.zmq.of 499
10| 1.808439 563 c.185004 61 40| 1.855281 873 o.zlr:g-ui 500
15| 1.809302| 23 || 0.185465 151 45| 1.856156 80 o.zu‘p:té s
20| 1.810163 863 0.185926 75 go| 1.857029 874 Rl sor
25| 1.811029 564 0.186388 ‘1‘6 c5| 1.857903 8og || 02124091 - 30
0| 1.811892 553 0.186851 —iﬁg 77 - af 1.858777 i 34 0.212Q11 ot
35| 1.8r2750 551 o 187314 465 g| 1.859651 875 0.21341; 504
40| 1.813620 864 0:.187779 16% 10| 1.860526 874 0.21391 to4
45| 1.814484 864 0.188244 15 15| 1.861400 875 0.214422 t05
50| 1.815348 864 0.188709 46; zo| 1 862275 88 0.2140927 206
55] 1816212 oo 0.18g176 5 25| 1 863151 875 0.215433 206
73. o} 1.817077 365 0.189043 e 30| 1.864026 878 0.215039 Sooe
5| 1.817941 F‘Bf; 0.1901 10 1‘5‘5} 35| 1.864g0z 26 o. 21244; 508
10| 1.818805 354 0.190579 469 40| 1.865778 87~ 0.21 gé %09
15| 1.819670 3{.}5 0.191048 476 45 LBEIEE:;; 877 o. 217404 <
20| 1.820535 865 0.191518 450 50} 1.867532 326 o.zlég%_, %
25| 1.821400 Ef:-;j 0.191g88 472 55| 1.868408 878 0.2184 4 o1t
3°| 1.8222606 86 o.19z460 __4;2 =8 o| 1 86g286 s 0.218g93 el
351 1.823131 angr 0.192032 4;3 5| 1.870103 858 g.ilgg:? 512
40| 1.823997 6= || © 193405 473 10 1.871041 878 -220019 s14
45] 1.824862 Eﬁg 0.193878 474 15| 1.871g919 879 0.220533 s
sof 1.825728 a66 || O-194352 475 20| 1.8727q8 879 0.221047 3
55| 1-820594] oo || 0194827 470 25| 1.873677 4 0.2215 ; 1
24 o] 1.827460 Upe 0.105303 giiog 30| 1.8744356 g 0.22207 fus g
5| 1-828327 gﬁg Eii g 4;? 35| 1-875435| gg5 || ©:222594 517
10} 1.829193 26~ 0.196256 458 40| 1.876315 880 n.zzgélt 18
15| 1.830060 86; 0.196734 479 45| 1.877195] oo || ©-223 zg s1g
20| 1.830927 867 0.197213 4;9 so| 1.878075 881 o.zzq.[gs 520
25| 1831794] of 0.1g7692 486 55| 1.878956] oo n.zzq.éag ¢20
32| 1.832661 -—Sﬁg o.198172 ine 79 of 1.879837 gl | K- gt
35| 1.833529 0.1g8652 5| 1.8807181 oo || ©:225799 522
40| 1.834396 ggg 0.199134 12‘: 10| 1.881600 . 882 azzgzgr 322
45| 1.835264 368 0.199616 483 15| 1.882482 ag, |l ©:226753 524
50| 1.836132 868 || ©+290099 483 20| 1.883364 885 0.22?;?? 524
55| 1.837000 869 0.200582 483 25| 1.884247 883 n.z:; u‘; s25
75 o] 1.837869 263 0. z-::mﬁ;r — 485 3ol 1.885130 —88; 0.22832 —2126
sl 1.838737 _Qﬁ o.z01552| g 25| 1.886013 884 n.zzsﬁig b6
10| 1.839606 569 0.202038 486 40| 1.886897 88,4 n.zzgg,ﬁ 528
15} 1.840475 369 0.202524] g, 45 I.ES??gl g8y || ©:2299° 528
zo| 1.841344 3?2 o.203011}  Lof 5ol 1.888665 885 0.3304%4 c28
25 1.842214 86 0.203499 489 55| 1.889550 885 0.230062 $30
30| 1.843083 870 0.203988 —480 80 o 1.8g0435% —88¢ 0.231402 oy
1.843953] " 0.204477 5| 1.891320| ggg || 0.232022) 7,
ig i qugi; gg? 0.204968 13: 10| 1.892206| gor || 0.2325 g ;31
45| 18456041 goq || 0.205459) o 15| 1.893002] gg, 22330001 153
so] 1. *34.6564 871 0.205050 493 20| 1.893979 §87 || ©:233 534
s¢| 1.847435 871 0.206443 403 25| 1.894866 887 a.zg#;g; 14
76 o] 1.848306 it o.206936 iy 30] 1.895753 — 885 0234 —c s
sl 1-849177 H;z 0.207430] 404 35| 1.8g0040 288 o,zgizzi 536
10| 1.850049 g1 || 0207924 496 40| 1.897528] g0 9 Gtzg,%;'g; 537
1r]1.850920 872 0.208420 496 45| 1.808417 983 5.236394 538
20} 1.851792 872 0.208916 406 so| 1.899305 880 n:uzg_ Ez 538
26’} 1.852664 873 o. 2094:: 498 55| 1.go0104 890 0.2313;0 519
30} 1.853537 g o 209910' —i4pB 8t  of 1.901084 —'Eg-:t 0.237999 — 40
— g




A general Table of the Parabola. 6
Angle, Log. Diff. Log. Dift. Diff, Angle. Log. Diff, Log. Dift. | Diff.
o : Mean Mat, —8g0 — 540 L f| Mean Mat. —o15 ""595
81 sirgolgral  go 102384491 .y F1185 35) 1.950678] 2 2 {1 0.2688111 o
10] 1.902864 8g1 0.2380g0 c41 40| 1.951593 9 g 0.269396 581%
15] 1.903755 8qt 0.239531 s42 45| 1.952509 1 o 269582 53
2c) 1.go4646 g1 || ©:240073 543 50| 1.953426 917 0.27056g 53?
25| 1.905237 Egz 0.240616 ' 55] 1.954343] 2'7 || 0.271150 5q?
30| 1.90b429 L-g6 0.241160 _;jf 86 of r.g55260 gtlg o.271745] °°2
35| 1.907321|  gg, 0.241705% 54; 51 1.956178 g: 0.272334 592
40 1 goBz14 893 ©0.242250 47 10| 1.957097 :9 0.2720235 59‘
451 r.909t07|  gny 0.2427G7 47 151 1.958016 gzg 0.273516 593
5| 1.g10001 84 0.243344 548 ] 20| 1.958g36 910 0.274108 I9%R
55| 1.910895]  ggy |} 0-243892| 3 25| 1.959856|  9°9 |l 0.274701| 393
gz o} 1.91178g b o 0.244440| 7 s0| r.oboz77] 9%' || 0.27529¢) 59
] 1.912684 805 0.2440G0 ;;D 35| 1.961698 92; 0.275889 ggg
10| 1.913579]  ggg || 0245540 3, 40| 1.g62620 92 0.276485 6
151 1.934475]  8o6 o24b0g1| 27 45| 1.963543] 923 || 0.277081| 59
zol 1-91 53711 | 806 o 246043 553 50| 1.964466] 923 || 6.2776-8] 397
25| 1.916267] o . o.247196) 33 55| 1.965390] 9%4 || 0.298277| 397
30} 1.917164 -—Eg? 0.247749 553 87 o©|1 966314 gz‘! 0.278876 599
35| 1.918001 898 0.248304 i_i_; 5] 1.967239 9; 0.270475 ég?
40| 1.918959 898 0.248859 22 10| 1.968104 Qz% o.280076 G
45] 1.919857 S99 || 0249415 23 15| 1.969000 92 0.280678 Fise
50| 1.92075% 899 0.249072 557 20| 1.970017 92? 0.281280 a
55| r.021655 900 0.250529 557 25| 1.970044 QZE 0.281884 504-
83 o] 1.922555 L o.z51088| 559 30| 1.971872 "5'2 0.282488 6::
511-923455]  goo 0.251047 5%2 35| 1.g972801 929 0.283093 60%
10] rozesss| Jo7 |l o.252207] SeS 40| 1973730 279 || 0283699 2
15| 1.925256 go1 0.252768 562 45] 1.974659 9 g 0.2843006 55;
20| 1.926157 goz || ©-25333° 56: 50| 1.975589 93! 0.284914] ¢ o
25| 1.927059| g0y |l 0.253892 4 55| 1.976520 932 o.285522 /%
30| 1.927962] i 0.254456 5&‘1“ 88 o] 1.977452 _932 0.286132 6
35| 1.928865 393 0.255020 564 5| 1.978384 3.2.-3 0.286742 _6112
40| 1.929768| 72l 0255585| 3.3 10| 1.979317| o33 |l o.287354) ¢ 7|
45| 1.930671 go4 || ©-25 151 565 15| 1 g8oz50 11 0.287966 e
5ol 1.931575 '905 0.256717 563 zo| 1.g81184 93 0.288579 f”3
55| 1.932480 go% o.257285 563 25| 1.g82119 953’ 0.2891g3 614
84 o] 1.933385] i 0.257853 -—-55 30| 1.983054 _9 6 0.289808 —ﬁlg
5| 1.934291 ggﬁ o.258422 52 35| 1.g83990 936 0.290424| .
10] 1.935197 qu 0.258g92 57"I 40| 1.984926 933 0.291040| ¢ g
15] 1.936104 gﬂ? 0.259563 5?2 45| 1.985864 93 0.291658 618
zo| 1.937011 90; 0.260133 5?2 50| 1.g86801 937 0.292276 Son
25| 1.937918] 2°% || 0.260707| 57 55| 1.987740| 939 |l 0.292896| ¢2°
30| 1.938826 9 oz61281| 37% | 1189 of 1.988679 933 0.293516f >
35| 1-939735 22 [Foztussst™ 27% 5| 1989619 9’*0 0.294137| (.,
40| 1.940044 Q?g 0.262430 S?E 10| 1.990559 9'1'1 ©.294759| 6,
45] 1.941554 gm 0.263000 5?6 15| 1.991500 9‘1'1 0.294382 {323
50| 1.942464 910 0.263582 5?3 20| 1.992442 942 0.296006 6:4
55| 1.943374 9“ 0.264160 5?3 25| 1.993384 94 0.29663 1 62%
85 “of 1.04a285| 9" |} 0.264738 " 57 30| 1.994327 _gﬂ_ 0.207257| ¢
5| 1-945197 913 0.205317 5§g 35] 1.995271 345 0.297883| 4.0
10| 1.940109 E','i 0.2658g7 581 40| 1 9gb216 4 0.298511| ¢ g
15| 1.947022 913 0.266478 532 45| 1.997161 94 ©299139| g4
20| 1.947935 9[3 0.267000 53 50} 1 ggBioy 9.1_6 0.299769 630
251 1948849 0k || oze76as| g3 55| 1.999053| 2% || 0300399| 43
30| 1.9497673 g1 0.268226 —38s go  ©] 2.000000 —o48 °~5°1§§° — 632
T i Yﬂ



O

4 A general Table of th

|Tange. | Lot T S of the Parabola.

5 ; M : L°E+ Dift. Diff, -I'tﬂ;]t. 1 .

oo s | ZocoB| 1% | oimreea] 022 —E= Mean Mot. Diff. || Log. Ditt, | Dif
IC-:I Z.EIBIE:}F 949 © 3022 633 Q4 35§ 2{;5333-'—' 9‘39-1 —68
il iF i O fo|zosazze| 9 Egﬂ?;g? 58;

1 00379 el B3 45| z.055221 ggt]] 337%%4) ¢
25| 2.004746 gso 3935941 ¢ ol 2. - 2 0.338570 86
so zoostior | 95* || o3osts; o sofzasbeial ooyl 0330257 o
35| z.000649 e ﬂ"'ﬁ —637 95 ofz.0582z00f 994 ©:339944 53?
40| z.009602 953 G'SGE_W‘* 639 s|z050195] 99§ M& 6 ?
45| z.0c8556) 93¢ 0'506:13 639 10 z,uéglg? 996 0341323 !
so| z.00g510| 93¢ 0':’0_"53 61 ig z.oﬁngg 997 O.342014 691
55| 2010365 953 G'3C§3?3 041 20| z.06218 997 0.342706 692

gt ©of 2011420 955 ﬂ.gcﬂgig 642 25 2.063'133 999 0-343399 393
5| z.012377 e} 4 e—r-—-';——.ﬁﬂ 30| 2 064183 999 © 344003 694-'
10| z.013334] 957 a’§§93§° 044 35| 2.065183] o0 "{ME—EHL
15| 2.014202 953 D.J[gg 4 64_5 40 2.06%-153 1oon 0'345433 69ﬁ
sl orsaral: 93 |ieTtrace]l 640 45| 2.067186]  19°2 0.346180 (7
it oy RO e ¢o| 2 o6818| 1993 0.346878| 60
30 101?[69 960 G-%];gﬂz 51-3 55 20591 9 1004 ©.347577 _99
35| z.018130 —g61 ﬂ—'”ﬂ —649 96 o m?mgé 1o0g || 0348277 Lo
40| 2.01goQ1 Qﬁt 63:3?9 6ro s z.o7120 _Ilﬂﬂlﬁn M _E :
451 2.020054 963 0;’ 3949 ﬂ?ﬂ 10 2:'3;’22-14 1007 GSM{}SO 7Oz
so| 2.021017 9?3 o'f:‘i'l-?‘; {i;z 15| 2.07 mé 100% 0.350383 3‘33
55| 2.021981 9o4 n”ﬁésl 653 20 2-0;3226 1008 0.351087 3

gz  ©| 2.022045 964 ﬂ'g'% %4 633 25| z.075256] 1'° ©.351793 ?gg
5| z.023q910 4_965 ?-Tq.i?— _555 30| z.076246 1010 G'-E'S'z‘i'gﬁ' ?ﬂ
10| 2.024876 966 0.3151;]_2 656 e L 0.353200 _E ;
HRE I e | e | RO
io 2.026811 ggg ng:gggf 657 45 z.n-gzgs 1013 0.354623 g??
5| z.027 : 2 o ' 1orall 2355
S| g e () S ossbers| 1)
15| z.ozg718| 270 03203901 2 |||97 _ ©| 2082328 1016/ ©:35675° ;:2
o Sombtell 971 1S3Tns] 66 | o e :
45| 2.031660 971 0.321;31 662 L 3;333325 1o18 0.358185 Elti-
50| 2.032633 073 G.azz?,SE 663 15 24}3%332 1019 0.358901 ilﬁ
55| 2.033606| 973 9‘3‘3‘34‘5 664 20| 308600a] 10%°) o359617| 7'S

03 a 2.034;35 074 Dgzsiig 666 25 2.03?123 1021!‘ 5'3'5‘3335 ?IS
5, 2035554 —O074 ..c........i;’.'r_ —666 30| 2.088445 1022 D'32[¢'54 ;ig
10}2.0365 30 970 9.325@}; 667 = e | I okl i e | 2
15} 2.037500 970 chjig?fg 668 40 3.0924 a it O%F 0.3024941" i
ol ossial 01 [le=s alhtie6o s | B 0.363216). 722
251 2.030461 g78 0‘32?04 670 50 z.ﬂgzi i 1025 0.363939 723
30| 2.040440 979 G.gzg?éﬁ 671 55 3'09.;3 1027 0.304663 ?2'1'
35| z.041419 —g79 ||=222327} 67, g8 o© 1,0_9,;599 s028, | ©:365388 i
10| 204 zdc0) 928 ©.326959 7l — 1020 |[2:350114 gan

42400 0.220 673 5| 2.095626 |t
‘;g 2.043381 gg; D'ggﬁﬁ; 674 10| 2.096656 1030 a-zgé&n 2;
o] 2.044303 o. 675 1 Laorenrl (o3 (ias 7570
55t 2.04 6 983 ‘331931 20 '}"'I_ 7 1012 9.3632 729

o Silretm) 5 lessus) e Il = osimg) Tl osteerel 72
¢ z.047312 —g34 Ej-‘l—‘l'ﬂ — 678 30 ;:-_-;DO.;;.S;; 1033 ‘3359?51 732
10| 2.048299 g35 0.3331f7 679 35| z.101820 e KOS 0:-370493 _?32
15| 2.040286 g87 G.asay-n 680 40} 2.102856 1036'| 0371227 734
il WO Bl LT 9 b T o 371962| 135
25| 2.051261 g9 ﬂ'§35§51 682 gol z.104 ? 1038, 0.372097 735
30] 2.052350 ”ggg o;gfﬁ,ifg 682 55 z.:u53g| togo, | ©373434| ;gg

— —Qag ||e———|— ol 2. 1040 | 9374172
ga ||[99 ol zoront]_,giil] oazaoin]l g




" _._

A general Table of the Parabola

Angle. | :
g ."_"I::E_ﬂ Diff. || Log. Dif. | Dift P R 41
99 2. — o4l || ————— . of. Diff. . .
Ig 2.:232;1 1012 0.375651 —74° t(::' : M = Log. Dift. | Diff.
t5] zarorz8| oH 0.376392| 7%, 3351 2.105946) - B i erd e
2ol z.1¥118 1044 0.377135 743 1 2.15?551 1104 ﬂ., '5 0 893
% | 0.37787 743 45] 2.1681 11 4180G2
e | b NS 377878| % 33 71| 0 418896 Bog4
30| 2.11 1047 0.378623] 1 so| 2.169265| 97| o 9] oo
Y v BTN | PAYIRE e 1109(| 04 20%08 807
40 :::?g;; 1048 o.38011% ~—747 4 O 2.171484 _?lln ﬂ--f.zl;?ﬁ S0
45| lz.11bgz0| 195° 0.380863) 74° S TP el FR T b
RO 2117471 1051 ﬂ-aﬂlﬁlz 749 I'U 2.173709 1113 o422 3 i
§5] 2118523 1052 0.382362 759 5] 2.174823 1114 ﬂ.q.z-gsg a2
voo: ollz 1z ernlll 0¥ 9.383113 751 201 2175938 11506, 3747 gy
Dl 0.38486 752 25| 2.1770¢ I 424500 3
sl Zrz0630| 3% et ey e 77035| 111701 0425374 814
1 0 3-|2lf:|-§* 105§ 0.384618 753 2.178173 181 0.42618g 815
15 z.tzzﬂ_; 1057 6385373 733 35| 2.1792q2 ig||=me T
20| 2.123799 1057 o 386128 755 40| 2.180413 1121 3-42‘;822 819
25| 2.124857 1058 ©.38088¢ 757 45| z.181535 1122 0-4236; 819
30] 2.12¢017 1060 0.387643 ?53 50 z.tﬁzﬁsg 1123 4 oa5 -21:]-z $in
35 2126078 L rof || 22388402 759 o 52 2.183783 :125 *:1.43:;3:33 G
42 z'uﬁgiﬂ 1062 || © 389102 —760 2.184909 1201 5,431 106 823
s midasinad (71| st itk R R e | e e
50| z.130167 1064 0.39068§ .{52 10| 2.187165| '!29 045293 82¢
8 st (L | s 7o4 5| 2188205 |  113%|| oazassr| B2
A e (]| R et 25 ot £ 11321 o 434408 57
5| z133367] oos :392978) 760 P 2.190s60] 1133l 435237 §29
2 z““iﬁg 1068 | 0293749 el 2191604 | 4 igbahe | oo
15| 2.135505 1070 0.304514 768 34 2.192830 -I 39 W _33-2
20)2.136576] (o7 0.395283| 7°9 40| 2.193967 137 c..43~;rg? 832
25|l z.037648] 1977 o.396053| 77° 45| z.195105 1138 G.HEE 83
30| 2.138722| 174 0.396824| 77 50| z.196245) [ 147 c4agiof= 835
35| 2139796|  1org 0:397597] 773 f11106 35 2197330 Ll o fgoaz6| 239
10| z.140872|| 197° o.308371| 274 ol bien _.”4 o.441074| 538
45 z.t“g@' 1077 0.399140 77 IE- 2 190672 ”4? ‘E.'EI,T:— 839
50| 2143027| 197° 0.399922|  77° e 3.200817 43 n.44zg 31 840
55| z.144106| 1979 o.4006g9} 771 2 2.201064| 47 -a.@“” st
10z O 2-14-;[3? 10581 0.401477 ??E ? 34_233[]3 14 Gq_‘_]_i:‘gf 843
] BT i sl ] A 25| 2.204262) 3 os15a81| B44
Wi 3"1?351 1083 :403037 [ ek yr e tahe g _HSI 0.446126 845
ol aniias] rosall 0403602 L 35 Z206565| 1 1oa|| 0-446973| gk
sl slem w | g s
2 2. 150 108 ! 05'3 i . 75 _- : 8
-i;..- 33 Z.ngggz I'DB; 0 406171 785 501 2.210031 1156 glﬁgﬁig S;g
ARl ETT (e 4957 786 11107 o g :;EE 9.4'02"3 852
- 40 I'Ig.’}g"g 10goc 0.407745 —EEE 2.212349 _-“50 ﬂ--}-;’lzii 353
45 2.!549?}* lﬂgz ﬂ#ﬂgig_} 159 Ig 2.313;]{} 3 61 W—BS;!_
so 2156053 | 1992l oigions o 5 :E;ﬁ” } i ousa0gs| 558
3l 2. 1c ¥ | i 3 3 : ¥
103__52, 3,155‘% mgg 0.410993 792 20 z.n?ﬂg; 1166 2;453?69: 83%’
5 2[;934 —]09& m 794 z5 3-2131?0 llgg ‘3:?‘;—53; E;g
-E50342 : —%03 30{ 2.219338 It . 56
10] 2.1 1098 0.412490 3 i o.dcB270 11
15 Zlgf;gg !Ugg 9'4-’3232 796 35| 2.z2z0508 187 -;:—:i;i-?—__gﬁz
20| 2162639 119° ho.41408g| 797 40| 2.221680| 172 91423(33; 864
| . 25} z463740 1101 1l ©-414387 768 451 2.222843 1173 o 468 go 864
40| 2.164842) 1192 o.415686| 799 50| z 224027 }'74||o _g
ET0RTAZE . r i | 0.416487 gﬂl Lo 55| 2.225203 :!?g .ﬂ*;ﬁg 26
. N|—]—t0 o] 2.2z26 17811




=

42 A general Table of the Parabola
Angle. Log. Diff. Log. Dift. | Diff. Angle. Log. Diffy Log. Dift. | Differ.
o, | Mean Mot 1179 —870 u_'_:".Meﬂn Mat. BN géﬁjE
108 5 z.zfgiﬁo S Bn 3.423?33 871 112 35 3.2934?34. 1200t n::-.gnq.ﬁg 048
10] 2.228740] | g, 110403304} o7, 40] 22647051 7 1} o.51241 a0
151 2229922 0.404177 45| 2.290177 21| o.513365| 242
20| z231106| 1S4 0 4650651 874 50| 2.2 2| 12751 65141
£ 3 ]Iﬂs s ﬂ'?q % 9?45 IZ?EJ‘ 5 43 5
251 2.2322q1 0.465926 55| 2.298728 0.515267
30| 2.223478 “:g 0.466803 :?g 113 0] 2.300007 '2";9 o.g1bzz1
35| 2.234660 ::99 0. 467681 Egn " 5] z.301287 :js': 0.517176
40 .:.235;35; 1192 g.q.g?‘;ﬁ: 880 iu 3.3-:2569 1284 n.gnﬂ;gf
sof 2.238241| - 1193l 4705z, 1883 20| 2303 128|105 z0000
g 2:294; o G:iglgoi 883 2§ z’zug gg il nhsszz
109 g z'z4¢53? }EPo 0.4?299; ies 30 zrgc}?;rﬁ s .o.iz:g;rq.
5| 2.241829 s 0.472978 rasb 35| 2.309007 | 295522938
10 'z.ziﬂozs 1189 5'4?353{} gdg 40 3+3123o~§ 1293 0.53 gg
15 z:zﬁzzg 1201} uotoes| 889 4% 2‘31: 96 1296 n.gzsg;
20| 2245432| 1293|| 0.475645| 89° so| 2312803| 1297|[ orz25840
25| 2.246636] 24| 0.476¢52% s 55 2.214102| 29| o c28811
50| 2 247842] 29| 0.477430| 93 |[|114 o zj:':#gs « 4 n-gz??ﬂz
i G—“——ngg. o A TR | P P
o e B e | e e e | e
s 1210 897 k L 1306|]
o Saiso| 112\ G tsions| 899 =] Bt BEE | B ar
A 2'22 Bogl 1214 o.iﬂ;gl& 2 25 :'33333? e nd 9153356
110 "0 zassiiof 1419]l o 4safiy| 9! s0) 232333013121 o'¢a648
bR e v i | W B e R
I z:zsgggﬁ Lars n184533 g6 45 2.32,g§q F3tg 0*5335':'3
:g- 2 25 ?33 122z] Sg 37| 2% 50 2-2’:%60 1320 0'53 8
fE Bl z‘zg?gm 1224 0-43;?;.5 go8 55 2.22 2 1323 5-5355_5
33 z:zﬁzﬂ? RS G-FISBH% 9% 15 © z.ga?gg? 1323 G:qugé*
e EtEe | ol il : t 11226 ot
35 z’zﬁi‘qu' 1;;9 D'+ go 9[3 ]g 2‘332513 Igzg 0'54‘?559
40| 2:204803| ;7| 0490079} 5, 1012333012 | 35| 541553
45| 2260124 1] 04999931 016 15| 2a3s242| 35| 0542549
SD. zzﬁgés 1134 3'45‘:322 9]? & 13‘3 SES '55'1_ a-54354
i1 ol 2.260836| 12| 0403744 918 o i e | 1
2.27106 TR 0466 Bt 2.34058 oo 0.5465
]rg! zi?zﬂni 1239 u.ig';ﬁ? I ié z-gi[gzg o ﬂ'gij‘;‘;g
15l 2azssiah 124l SRRl 943 45| 2.343268| (3431} 0 548555
zgi- zzgi;gg i 53,51 c:q,g';rq.gz 924 50 z?34.46:3 1345 0.549562
25! 2.276020] '*HH| 0498357 223 55| 2.345960] 34| o.550571
3:5:-1 z.z??z?g L2A0 0.499284] 977 116 ©] 2.347300 1349 0.551581
| 2.27852 S osonz1z| 2.2 5| z.348600 Do | - 552502
350 2123 ;;i 540 olson g L 10 z.ggomq. (354 0:553556
4- 1:*!8?02: AA5T 0“502{:;4 931 15 2135131’59 1355 0.554621
45 2.2822 g il a.so coy| 933 20| 2.352726 1337 0.555637
2l sasgenr] assiioR 1| 934 25| 3.354086] 13%°|| o.s5665s
3| 2 2nar8s| 1257|l o sonngs| 9%° of $3ceee8| 1352l o5ive
1122 O] 2.28478¢ —1258 0.604877 —037 .3 2.35544 —1364 557078
5 z.zﬂmq.g LEFsr u.gngsu 939 35 2.5523:2 1365 0.558697
10 2.23?323 1262 || ©-59 253 " G40 401.2-35%1771 1368 '3-'5%9??0 :
e el BEN Dt 2 0T pe et Kea ) MR | Do
i et (HETH e 55| a36aass| 137 'a.ggzﬂm
- : ]
30| 2.202304 -0 O 510522 LR Lot 63 1377 0.50383
¥ ! il




43
Parabola. 22 .
| gt’ﬂfrg! Table @7“ f}:’f et Difi, || Log. Dit. D:th
nEle. — 5
DiffF Log. Diih Duff. Ang , m —IS'C"Si m 1131
Angle. |  Log. oY —1o032| {1 9, 35 3-44182; 1508, 0.62431¢ 1135
-__LM —1377 m 1033 40| 2.44432 1511, 0.625448 1134
117 5| 2305040 1378 0.565805 1035 45| 2445839 tslg.- 0,0205 8241 5, 2.
1o 2.360418] 1o, 0.566g30 1036 5O 3-*’.-473%; 15199 6.627719 113G
15} 2.367799 15384 0.567966 1039 55 2_4_4333 1519, 0.6288¢8 —i14c
20| 2.300183) 138 05099051 | 1oso]|l 12z 52 —53 1521 0.629998] |
i 2'3‘705?2 e O-570045 —1042 5] 2.451908 1524 0.631141L 1144
3212377950 1390 0.571087 1043 RO IEAh B2 R0 Hoay 0:632285] | § i
air 4 3-3?33‘46 1302 O g7Z130 I'-'J'-q-; 1z 2*45%9%% lszg n_-ﬁjjl‘.;l’ ][49
40| 2.374739 L2940 573175 1047 20| 2.4564 ’531_", 0.53453‘3_ 1150
45| 2.376132) o0, LsTa2Eel| 300 25 [k Feao 13351 6 635730 —1152
50 2-3??523 1399 6575271 1050 391 2.459555 Bk "0.636882 1155
S3| L al 140 ik Lk e 35112401092 | . yiyo. 0.638037) ;138
$18iiQ) 23803201 1) s 0577373 1054 40| 2.462632 154311 K6z 0103 1128
5| 2:381732] 406 0578427 1036 451 2464175 * 1545 0.640351| | 2
10| 2.383138 1408 0.579483 1057 50| z 465721 1548, njq.lsll_ 1162
15123845480 1410 052054 1059 H gt e BTN vt 2y —1165
20l 2 3850561 | |4, gerit s It || IPRREEY i 3s. | T
z5 2357339 1415 0.532550 _‘_1053 5| 2.470375 15"55 :::,645@05 1168
30| 2.388784 =T 417 W 1064 10| 2.471931 1560 0 646173 1171
3512399291 1419 05847871 066 23| 2473491 1362 0.647334 |7,
40| 2 391620 1422}  c8c853 1068 20 2.4?5253 1565 0.648510| 173
45| 2.3930 E 14241 5 586921 1070 25| 2.476 %5 1568 64q6g1 —1176
50| 2 3044 1426 0.587g91 1071 30 z.4781 —1570 "0.650867 1179
55| 2395%9%) 1429 sl B 40 35| 2.479750) yon, 0.652046| 7
11001 29945% | i 0590136, 0 40| 2.481330) 200 0.653227| | g,
g 2.393?5; IJI-Sg 0.591211 1076 45 ;,482905 1579 0.654410 184
fol@dost ot iy 05922871 1579 59| 24844801 g, 0.655504| ;g7
15| 2401022 og 0.593366) (87 55| 2486068 = g, SCsaa8 i ia)
20| 2403000} ;40 0-594440| | g, 134 o2 487653) 88 0657970\ | | 0
el L 1 e | s —1084 Saagea ] i[O 9102|1103
30| 2.405043 —1446 'E'E'Em 1085 10| 2.490832 1503 0.660355 119
35 z.a}ﬂ?ﬁsg 1447 0.597698]| | <3 15| 2.492425 1597 ©.661550 1197
40 2-4‘3‘33% 1451 0.598786 10G0 20| 2.4940232 1599 0.662747 1200]
45154135 (i1 e 9.5098761 1oon 25| 2.495621) o3 06639471 oo
50| 2.411739 145% 0.600967 1093 30| 2.4097224 — 1605 5665149 1403
55 z,4lzr9: M50 5 602060 —1095 35| 2.498829] . o 0.666352 L 208
120, 0| 2.41465 —~1460 0603155 1097 401 2.5004371 144, 0.667558]| g
5124100124, 4y o.boqz52| | g 45| 2.502049} g, 0.668766| 12°°
10| 24175741 146 o.6og350] 7% 50| 2.503663 1617 0.669977] 11,
IS 2.{.190‘39 1463 063'4‘51‘ 1102 55 2_50523"3 ]6;3] u_ﬁ:?’tigq _.1214.
e i ol [ AT R o et S| T it
el s il e 5 2.598524] 16,6 0:535529 121g
301 242340 rg7s '0.609764 1108 s 9025101300, 1620 0.674839 .11
35| 24249241 4,0~ 0.610872] 15| 2.511780 1632 0.676060 |, 1223
5 bt W o.611982 o 201 25134121 63 0:677283 ' 2%
45| 2.427881 1482 0.613093 1114 25 2'515{}1% 1636 0.6785081 .3l
50 24”%‘5% 1485 0.614297 115} 30{ 2.51668 —1641 0679730, 1229
5§51 2.430 {‘6 1433 01615322 —1118 351 z.518327} 154_5 063096'5 b 1252
LR L R ©0616440| |, 0 ] iy i (V| Dgpeysent | 1235 |
5| 2433826 14921 5 617 $91 1121 45| 2.521620 1650 0.683432 1236)’
10| 2.435318 1495 | 6.618680 1123 50| 2.523279) | J60, 0684668 | 1238
15( 2.436813 1468 0.619803 1125 55| 2-524924 155‘? 0.685500 ) 1l
. -"433%3 3°1| 0.620928 112701126 "o 2.c26¢81 —1660l|: e Ji
25| 2.439 1503 b22055| 2 : ik
gg 2-1413’4 _tinﬁ ——5 | 2 sl

e



A4 A general Table of the Parabola.
Angle. Meal;-_lni.-l i Diff. Log. D?&. Dift. Angle. e ll:l'nt Diff. Log. Dift. | Diff,
o, 4 e |—1660| |l —1241 0 ¢ | s | 1 8 —177
r 68 4 : 471 0.7576 1371
Yieus savenst MR | Daaeindd (R | EGREH pieed T | atiec] BT
15 2:?3?5?] 12?6 0.68g636 134':3_ 45| 2 626575 1855 n,?ﬁg4g; 13??'
20| 2.533241| 127°|| 0.6goB83| 1247 50| 2.628434 1850\l 6.761779| 1379
25| 2.534014| 1673|| 0.692133| 125 55| 2.630290| 1EC2f} 0.763161| 1307
1{:; z:;aﬁgqn 12?6 0.693385| 1252 131 é ztﬁ;zlfm 1366 ¢~;545'46 1335
~— —1679||—==2—=|—1254 —1870||——————1387
vt e et W7 | et IRt | | BRI (P TR0 O | ) R
45| 2.541637 2 0.697155| 1239 15| 2.63778 18781 5.-68716] 1392
55 z.gq.g"?_é 1689 0.608416 1261 20 2763966; 1882 o:?f}mlz 1396
s 4-318 1692 0.699679 1263 25| 2.641553] 1886)[ 050 cr0f 1398
127 "o| 2346714| 1699|| opocons| 1266 30| 2 643433| 1890|| o.772011| 140!
- —1698||—= —1268 —=—= | 18gsll === —1403
e soe 1 201 | Dacbeses KRRETEY | ERRIEH i3 35 B | o e
1g zl.iglﬁlg 179511 0.704756] 1272 15 l.ﬁj.glgg o2 o:;;;:;a 2400
20 2.553528) 17991 0.706031| 273 sof z.651042| 19%0|| 0.778541| 141!
25| 2:555240] 17!2l| 0.707300] 127 55| 2:652g52| 197°lf 0:770056[ 1415
30 z.:;ﬁqgs 17151| 0.708:88 :i;g 132 o] 2.654866| 19'4{| 0.781373] '4'7
T=171g]|eresri i - —1918|[ | — 1421
o i W | B I | i Mo 2T e
45 2:5‘52121 1726 0.712442 1287 Lg zrﬁ 5332 1926 0.785642 1425
53 2.5638 17281 5 13731 k249 20| 2.662562| 193°|| 0.787071 1429)
55 2;6;53? s o.?rgézz r 29} 25 21.56.;3,9? 1935 n:gﬂﬂgm 1431
128 o] z.567316 :?35 0.716316 :Zgg 30| 2.666435| 1938(| 0.78gg36| 434
e | i 0] | PegeT o (el ) 1043 T a1 437
15 ;é{;gféﬁ 48 2;:%;:? 290 - ::2?§§§§ 1947|| o 7oz813] 1449
15] 2.572544] 1740 0.720212) 139 45| 2.672278| 1951|| 0.704255| 1442
20 3—}4; 1l '7491] e.721516] 1394 50| 2.674231| 1955|| 0.7g5701 1446
2¢ zlij}Gg_ﬂ 175211 0.722822 1 300 55 2.676191| 1960 0.7g7149| 1448
3i zE?;S‘é; 1;25 0.724130 1308 133 © 2:6;31?:5 1664 a:?gﬂﬁoi 1452
- ——| —1760 || =——| —1311 — 1968 [+ | —1454
L7980 : Q. .68 - 9 .8
| 2iois24] | 1763\ o n2brn] | 1313 o) s Bgieos |l 1972]| & Bogaa] | 3457
2158 g 3 1766 o.izﬁﬂ?c- 1316 1 2-63 cgf 1976 -::rEozE z 1460
%ol Gauiekal W2 n-;zgaﬁﬂ k319 20| 2686002 1981 olﬂw,ﬂ 1403
gg 215336 1774l 0.730708] 132°|| 235 ::ﬁssngj 1985 0.80 c:»g 1465
129 © z;gﬂﬂat,ﬂ ]‘?E? 0.;32331 I_:,zg 3; z..ﬁgr:m:; NE00 D:Eoggﬁg 1469
—i1781 || ——————=|—132 —1 Thae. niTl472
512:590192 Do oraaggi] 1328 £ e 1008 e ort 1475
1 2-59_9% 1758 o:giﬁmg 1339 i': z-ﬁggazg 2003 4:.‘;53:!3 LT
zg: zsggz-g iy Q.737348 a3 g0 2.633029 2o O‘ngzgi e
28] 5.2 5;-: 17951] c.738884 1335 55| z.700040] 201U o g1arer 1483
30 z;ggfﬁm L5 n.fﬂonzz 4335 134 O z:?nzngﬁ 2016 -:::Btgzq.q. 1487
= —18oz2 || — 1341 —2021 | |—=——==]—1499
33\ arconzs| 1800l STERA raafll o 3] STSETIL zongll SEITIH a4z
45 z-ﬁc:q.r'{saﬁ s 01?4.43'1 +1345 1gl 2708121 | 203° n.ﬂzg il i
5| 2.60638:| '5'3 0.74 3";9 1348 'zcs:- z.‘rlmg 054 uhﬂzzizl 1499
gg z:ﬁcﬁigﬂ .la[? o..}*q.é"-'go £33 25 z.glzzog 2038 n.ﬂzrzz 1304
130 0| z.61001g lim 6.748103 IHS 30| 2.914246] 2943 nrﬂzgéz? :szg
52611843 ,gzﬁ 0749459 135 35| 2.7162¢3 n‘f? 0.826735 15[1
10| 2615671 1832 ©.750818 1%3? 40| 2.718345 :U;é 0.828246 :grq.
151205503 agso|| 752701 | y36g|l] (45| 2720401 ] oog; || O:820760)  yppf
¥ 36’?%3? i IE,,I,Q Da"53523 135[1. 5? _.3'?22‘1' g 21:16:5' ﬂ-gjlz??: L5208 |
£ -;'ﬁz?uzg 1843 u;gé‘z?g 1369/ |1 Sé :Eig,z 2071 gfaaz?g? 1524
| 3 ¥ B = *_?_;3'1'? 5 |-.-].3?1 3‘5 Bt .}g"} ___20?5. . r 3‘43 _15-26,[
lIl'ji.nr' Tane '- '_ i :
- -y



bola e
rabola. :
A general Table of the Pa ity | o ot LS
: DE Angle, Lni:l'ut W =———z]—1714
| Tos Diff. Log. Difl. ! 'r ; % —Zig; 0_923332 1718
Angle, v Lo cosvnzm) BORETRET = 512.84 23 0.9249 1722
n_"*r"' M;’:T‘:_ —2075% 0.835847 1?30 139 ié 2.35‘35‘51 2315'.;’ 0_326?53 :;25
135 5 2.7280741 . a2 0.837377 1533 45| 2.852930 2374 0.928434 1729
10 2.730754 2084 0.838g10 1536 50 2.3553“4 z380 0.930163 1734
15 3F32338 2081} +D.3*i-044'ﬁ l;j';' 55 1,35}'f:'84 2336‘ oqa18gy _[;3?
a0 2}"3492:: 2004 0.84198¢ 1542 140 of 2 EGGD?D —2302. m 1741
25,2 ?3?(};3 2099 0.84.3527 —15461]|- 5| 2.862462 2398 ,;;._-9353?5 1£4l5
30 -2.7391 _zmsi--l m 1549 10| 2.864860 24073 0.937121 ,;49
35 2.741224 z108 0846622 1552 15] 2.867265 2410 0938870 1753
49 2.743332 shaned 848174 1555 20| 2.869675 2416 0.940023 1758
45 ST airs 0.849729 1558 - 23] 2.872001 242211 & 542181 —1761
50, 2-?4?{:;5% 212% 0.851287 1562 30] 2 B74513 —2428 m l;ﬁi :
551 2~?4?3[4 s 0.852849 —1565 35) 2.870041f 5 4c 0-9459071  1--p
136 ol 2.95 | | Is6g 40f 2.879376] 43 BOSETT: ook
AT 51 2.75304 z138 0.855083 1g71 45| 2 881816 2447 0.049450 1778
10| g,?gﬁﬁsg Z142 0.35F55‘1' 1575 50 3334253 Z453 0-95[333 1797
1502 75e2aalNine s o859129| 273 55| 2.886716| 220 0.953009| 7o
20 g?ﬁﬂﬂig 2153 0.860707 1582 141 o] 2.88g173 —2466 m __::_(_‘ﬂ
25 2'?21;538' 2157 .:,,3{31:3-:3 —158; 5| 2.891641 2472 0.g5b58s I;é-l-
0 farh S PR ©.863874|  gg i bl (ESEE 09583791 1200
35 2,?[1{:'8‘1'5 2]5? 13355'1‘53 1592 15 1,39559! 3‘184 ,.:,_gﬁ‘..‘]l}'s 1802
40/ 2 ?59‘-"; 273 0.867054 1595 20l 2899075 2491 Pl e
45 2-??”53 2177 0.868649 1598 251 2.9015608 5 54 0 963787 1811
55| 275sea| 2Ol Osontg] 1598 30] 29049631 ;<o ©.965508|™ o
55 2~??55::' 2183 0.871849 —1605 35| 2.900567 2510 0.067413 1819
137 © -‘-!--1-7'F"F?-w —2193 0873454 1609 491290007 S oy 0.96G232 1824
5| 2.779925 2198 0.8750031 14,3 450 2-9115941 2tz 0.971056 1828
i z.?ﬂzlzg 2203 0.876675] ' 16.6 50| 2.9141171 5.5 0.972884 1832
5] 27043201 5508 o.8782911 16,0 551 29160471 * ;536 e vt P
20 z-?ﬂsﬁg ﬂ‘{ﬁ 08799101 - 1623 142 o] 2.919183 T 76553 1841
25 2.78 ?gt’j 221 0.881533 —1626 5| 2.921726 <559 0.9758304 1845
39| 2.7999 —2224 m 1629 10| 2.9z4276 2556 0.g980239 1850
5] 795191 zg29 0.884788] 16,3 1512.920832] 06, ikt |1
491 279541911 2255 O-RB0sEL 1647 201 2.929394 * 35ng 0.983943 1859
45| 2797654 224°11 0.888058 1640 251 2.931964] i 6 0 985302 1863
59( 2.799994| 54 0.889608] 16,4, 30 2:9345%01 ;g4 0.987665 1 186
g% Z-Hfz’zlgg 2250 0.8g1342 —164? 35| 2937124 2599 0.989532 1872
138 ") 2.8043 —2256 5 892089 1651 401 2.939714| " 206 09914041, o
5| 2.806045 2262 0.894640 1654 45| 2-942310 2604 0.0Gg3281 1881
191 a.Soigariet Jic, 0.890294} 1630 591 2-9449141 2611 0.995162 1885
15 z_ﬂ[ll?‘iﬁ- 2272 o 897953 1661 55| 2.94752% 2617 0.997047 --;:390
2a] BRI 0-8990141 166 143 ©) 2.950142] 6,5 0.998937 1895
25 z’-‘ﬂlgzzg 2283 0.go1280 —166g 5l 2.952767 2631 1.000832 18G9
30| 2.81 —2289 992943 1675 10| 2.955398( 63 LORFIY 1oon
35 ﬂ.ﬂzﬂzqg 22911- 5.904521 16?? ]‘5 2.9?3:‘3? 2643 !10{:4&35 1909
40 1.323539 2300 Gdgo{.zgﬂ 1680 20 2;960533 3533 IDDﬁE‘i‘l' 1913
45 2,334339 230'5 G.QD?‘;?E 168‘4 25 3-953335 2559 ;.GGE#I-E? ___lglﬂ
50 z.ﬂzﬂ?g 231 6 600662 1687 301 2.905994) 635 1.010375 1922
58 ngggzz 2316 0.911349 _Ifjgz 35| 2.968661 25?5 1.012297 Igtzg
Sag o 28318z, 00 o.g13o4tf 6o | ok BT g 1932
5128341451 008 © 9147361 {659 451 2974917} 2684 10161571 1 o2s
10 z-gsgggg 23331 6.916475 1702 50 3-9?5?g§ 269011 1 018094 1941
151.2.83 e | 18137 170 2.9794 279311 1 0200 i
zg 2”3‘1_1 1461 2345 0319‘344 ];Ig (44 sg 2_932[05 —2711 E—-—-——nﬁ ; g"‘ l
25' 2.84—3491 2341 0.021554 —1%14 i
30| 2.845842 e A

T

H "l; E



-4ﬁ
2 . A general Table of the Parabola.
grkenvs of DN Kep BiRvip ERAS Angle. :
|0+4- I PR T b | T - = Mr::i.d t - Log, it
, 5|2 = S A ot. :
(o 2.987534|  271E $ig oer|||148 353143162 ksl | ERTEY
ISyerne=g 2725 l.ozégéj 1956 40| 3.145338 3L76 1'I3‘1’89+
20| z go2002 2735 t.gziﬂ-g 1901 451 3-149523 g18s :'133143
bt e Rl BT | BB s 3105 1139205
50| 2.008130|  2748|| 1031787 971 55| 3.155022] A2 Ll
35| 3.001236 —2756 1'_3:é_{ —1976 149 ©f 3.150137 3215 1-1-}%228
401 5-003500 i nghi% 1930 5| 3162361 224 Y 45* =
45| 3006750 2771 1-035543 1986 10| 3.165595] 3234 1-14 =
Lo 3.:}::9545 2??3 ILD‘??izq 1991 15 3116334-0 3245 IJEB??]
55 3-{3123?;.1. ZFS{} ['DJ?:’:E 1996 20| 3.172004 3254 [-l_}30|54
145 9] 3.015128 2704|| {814 200 251 317535 3295 155395
b 1.0437106 i : 59 z 1157672
s| 3017930 T 250%[Tog g7z | 290 3013 178633)  3*74| 1.150085
10| 3.020739 2809 ,'04??2 2011 35]3.181918 At i
15] 3.023557] 2818 Soraiadl . 2018 40| 3.185214| 3296 R
20| 3.026382| 2825 1.04‘?”9 2022 45]| 3188519 3375 I.Ia‘.:ad-ﬁ33
251 3029215 2833 ].Di E?i 2026 549 3'191335' 3310 l‘l.ﬁﬁgﬁé
30| 3.032056] 284! ﬂafgég" 2032 55| 3195162 3327 e ?gcﬁ
35| 3.034906|  253° TE;."LTEE b e e ':lgmgiﬁ
10| 3.037763] 2857]| { oxhoo8| 2042 53201846 H0) 7176568
el oaitasl 2865)| 1 otagss| 2047 10] 3.205204| 333 S
| 5ol 3o43s02| 2874| 1:064008| 2053 15]3.208573| 339 e
i 551 3046384 2puz traﬁgaﬁﬁ 2058 20| 3.211952| 3379 1‘.181“I
146 "o 3.040273] 2889|| 1.068129] 2003 25| 3 215342] 339° 1185881
5| 3o52171| 2398 2206 30| 3218744 342|118
7 Toyoig8| 29%9 =3 L35%277
10{ 3.055078 290711 .07z 2074 35] 3.222150 s | T
s ossimb] s 2ots v eTasloy ! 2ok jH e R | e
20| 3.060916f 2933 1102 352 2085 45]3.225013 3434 ]':93039
25| 3.06384y] 293! t'mfgi}zf 7090 50) 3.232458| 3443 ].195506
4 301 3.066787 2940 ljngngzj 2096 55] 3:-235914 3450 I‘zgl;”:?l'%t:r
[ 55| 306736| 249|702 Bl bamaf 15T 9} 3:289352 3468 | | 2 oafon
40] 30726931 *97|] 1.08 L 5| 3242867 >4 | 720
4513.075658| 2995 |l 1 086045] 2113 10]3.246351| 2497 I'zoszw
50| 3.078032 2974 ;.08 335 2118 1513.249853 3502 1'21;—;?2‘:>
551 3.081615] 2953l 40 Jie| 2124 20| 3.253360| 3513| 1. i
147 ©} 3 o8460p| *99% l1021 g 2129 25| 3-256890 3524 t‘i:z 5:}
51 3087607 2000 £2085 4 126 30| 3.260427] 3337 *-rﬂglgs
10] 3.090616] 3°°9 :'29“‘52 21g1f| 35| 3: 293975 T4 =
1515 oaba] | 30T SoRToR . 2146 40 3.267533| 9339 e
20| 3.096661 joz7 I'tg?gﬂg 2153 45| 3.271106 3572 ;.zn-hg
251 3.009697 32350 |10 9% 2158 50| 3.274689 3583 Ilzz}ohﬁ'
30| 3.102742| 3945 LT gn 2165 §5) 3278285 3596 1-23?59
35| 5105796 oot e 3 WA || bl B0 B I:ﬂgﬁzg
i e 3063 pT 325. z!;ﬁ s 5285512 —3620 §
45| 3111931 3972 :.tmg | 218 10} 3.289143 3651 [} 2T
ad 3081 127421 7 log 15| 3.202787 3644 1.237732
55| 2.118102 3ogo 11939 219 20| 3.296443 3656 LRSS
148 o} 3.121202 3190 ?::?124 zzug Z5] 3-3°0112 3499 :.‘:42342
5| 3azaz11] 2 0324 7206 30| 3.303703| _ 3% :fzﬁﬁ
10| 3.127429 3118 RA21539) 2212 35| 3.307486 —3693 2
15| 3x30ss7| 328l r'125g60] 2218 10| 3311102 370\ 1255172
20| 3.133604 3137|{ , 12593 1 2224 45| 3.-314911 3719 1-2531?2 :
25| 3.136840 3146 11 nis4 2230 50| 3-3180643 3732 1‘25 734
30_L3.zgggg£' _3Igg 1.'1g;g:51 2237 55] 3-322387 3?4%" 1.2 130;
3'r —22 :'3 0] 3:326145 ﬁ_g;gﬂ 1.263629

_ﬁ__i—

LI




N

A general Table of the Parabola.
Angle. Log. Diff. || Log. Dift. | Diff. / Angle. Mgi;;ﬁ-ﬁ:i - ]?iﬂ'. Log. Dift.
e 37790 206268 -zggﬁ :ﬂg;r 1_::5 3.555270 _4'2;;. 1.422710
F - 1 s
Sl o B R | D e o 0| 3:539008] 492911 1 42 c00q
150 3.337405|  2577H v2pns6r| 2237 45] 3504556} 22! L4#5K10
z:sr 3.341305 35{? Léygeast . 2660 50| 3-569223 4687 1.;;.3233
25] 3-345128 352% 1.276891 2678 55] 3-573910 4705 1-433339
30| 3348064 333 1.279560) "o |||158 o] 3578615 S| il o
g1 g ke 1.282256 ke é 51 3.583340 | 1.442058
b Edie 3054 3 &ed 10} 3.58808 4745 1.445327
40| 3.356678] g.-|] 1284952 2. LD S5 327
45| 3:360555|  Jadol| 1-287657| 3703 151 35028401 4704 1.448008
5364413 - 2222l 200370 ik 20 3-507633|  *o 3| 1-451903
} 55 3 568350 E‘JC’E‘; 1.293002 2132 25| 3.602437 4823 1,4'5:%3:::
1 sn 13.372268 391 1.295824 % 30| 3.607260 —4Bac 1.43 539] -
= A ReBal 35| 3.612105 4945 1.401864
5] 3.376z01 6] 1299594 ameq 1666 4864 A
1of 3.380147| 3% 1301314 2759 ol Seanea] 4886 168
15] 3.384108| - 3%° N 1.304073] 2739 45| 3.621855] 4 ) 1468571
20| 3.388083 296 || -300841| 2700 50 3226330_ k| 471545
: 130061 55| 3.651687 all 1-475
:‘5’ ggggg;g 4{:@; 'élgllﬂ? ziae |159 © 2.63663¢ _j‘g‘ég 1.478734
|3 400004|  ons || 1-315202 ase 51 3 641604 0 7 482049
3,?_-, 3.404127 403§ 1,318007 zﬂrg 10| 3.646505 s 1.48557
_4_ 3.408173 4':';‘!‘ 1.320823 g 15| 3.651607 i 1_439:33
4; 3.412237 4002 1323643 23"} 20 "65554«0 505'5 [4934{
5 347631411 TOTTH 71576485 E?:‘* 25| 3.661606 2078} l.q.g}g_,g
42 53 322040 4993 1 32093206 ZS‘ET | 30| 3.666774 _50:}9 1.4904%
: <1 342451 —"":22 1.332181 _iggi 35 3*5?;3?3 5122 1525?3?
e R b el | B oo B et
Izg g:gz;;? 4_11%3' 1.340802 ;333 5ol 3.687308 EIQI l.izgggg
25| 3.431008] 3 g0l 1343606] 294N 551 3.602400|, 519 1517085
30| 3.445280 AL 1.346601 1915 | r6o -g| 3.697713 et 1.52
3449480 "‘“"E 1.349515 _29: 51 3792959 L g0 1524249
33 3.453606 = 1.352440 29 51 1a| 3.708210 3285 1*52;: )g
is 3437928] 4232l 13567 293511 1513713405 ) {io3|| 1531470
';3 3.402175 j:gi 1.358320 zg‘;é 20| 3.718803 I8 i'égi;m
466419 | 1.361276 Z6l 25| 3.724135 s257|[ 1538
o Eg. gdi?g;:g 4280 1.3604242 &;g“‘ 30| 3.720492 kg Y 1. 54643;
3475016+ 97 W T 367215 gg 351 3:734573] (og)| 1:546116
2 3479329 el 1arezor) Ol 4ol gaa0zzol, 34TH 154
1sf 3485058 RN a7azos) TN as|srasyiel )| 155333
e ot || R e o e
1.379235 . . 0
;g gigggnr; o 1.292266_ 333; 161 ©of-3.762154 --;;3; 1.{54,?2
[3s0rmae] 277 17385309 iggg 5 3-?ﬁ?-532 €559 :-Eﬁi:ﬁs
ig 3.506 5584 4414 1.388362 3085 10 3.?;;334 s I'S?ﬁggi
ERLITED e | RECIPED e | 15[ 3.778831) 3331 | 157618
4§ 3.674438 ’:‘-*’fggﬂ 1.394503] 305? 20 3,?34432 5638 ;.53 36?
55 3818904 ‘.H-s 1.397590 gogg 25| 3.790080 2665 1.53%3%
157 sa 3.523388] _+4°4H| 1 100689 Ao 30| 3.705745 BB | e 41
5 3.527689 4501 1.403800 gtzz 35] 3.801437 5720 1.5g1 ;t
Ig 3.532408 4513 1.4aﬁigzz 3134 40| 3.807157 3747 :5931 ]
1513536046 £33 M 1.410056) 2 ACH 45| 38120041 770 1590434
rﬁg‘ 354'5{" Sl A | 3158)| Mgk gg i 580411, 60?"356
25| 554corsl GO0 varbasol 300N | 5 Sl ||
| oz - o J . d
B ket et || S e




L 3

: “Parabola. ‘
3 A general Table of the IP - Difl. [ Log- it | D, |
4 . I2ift. Angle. ugT : t i
Angle. Log. Dl J L it . Lot —7924]i 1 865001 gggg
—--.- M __536,:, Tﬂﬂ. —399 lﬁﬁ 35 42&4[2; ?9:—{’ IBFG.’}B? ?43”
162 5138361755 0 1619349 419 43| 4zzoiss| o7l £'875810 5456
Lo 31:84-20'65 59[3 1.633335 403 45 4122§1§J 8o8c 1.881266 54_90'
o apedrad WO el o 3k g pi 1850758l 5526
20| 3.8530931 g78 [ f 2 12t 25 I 1.592282 Pk
25| 3.859909| 2970 c6asos| 40941167 °3| Saqatss s | RE T el
o| 3.865917 —6038 Jl——|—4114 ¢l 4252204 8206/| 1 on 559_
3 3 1.039722 a 261060 £-903443 5035
36| 3.871955 6obg 1.643856| 4134 10 4-53 2.1 8352 1.9ogo78 5672
40 3.-3%3'324 broo 1.648c10 I:E'!' 15 ii?gggﬂ g‘i‘gg 11914?50 g7lo
5| 3884124] g0 g=| 4175 20 49511 1.920460 3
di) ey il St e o Nt
55| 2890471 groqf -2503%0k ) : e Ty e 53 1996 6
163 o] 3.902611 —6226 _m_f:T;;% --423f8 335 4-3‘3:4;2 8042 Lgiyﬂzz ggég
5| 3.908837 6258 1-51.’59&91 i:gﬂ 49 :‘;;2{;53 g:;gl 1.943688 5907
il [ttt RCPRN | Sk 451 4 27311 1.949595
Faat 273371 430 Ol4-3295308 7 soo - {| o 5947
15 J.E}Z[JH{] 6324 '--'f.' 2 5.| 2 2 1-9)5542 3
20} '3.927710 6353 l.ﬁéiggﬁ 4324 55 4'35312; 8883 1951531 _ggs?
25 3-?3@222 639211 686341 Eég il 4'::;;,9 —5953 1907562 (2
301 3.04 —b6425 e 5] 6] 9°1 1.073035 6117
351 3-9468851 ¢ o Lk i i o 4'3‘5’?}‘;‘;3 L | TP
401 3-9533441 6,04 1.699512 16 '5 425 s| 9'47) 1.985913 6205
451 3.9598381  £.2s 1.703948 ﬁfg e s ed (RETTE 1.992118} ¢ 3
solladoe0ngs setkr 1708407 4439 - 4'321924 920411 1008368 —6296
55139720338 gre 1.712880 *HG 301 4-4 56| 935217 004664 6342
164 o] 39795133 —6637 W ""q'.E g 35E4-+11E° 9423l 2.011006 {:_,39,3
] Epesn WULTE | iy BT sl st s 6437
10] 3.992843 6710 1.726481 "fE” 45| 4-43 20 9567 2.023833 6486
151 3:999553 6747 1. 731060 4%59 5o 4+439?1u gb4o 2.030319 6535
o5 forsons| Ssll s 735ges| 4603 6y "of dusarze] 974l soseBsyl 0538
251 40139951 €822 1.740202 109 : —979 204 439] . 6626
B Lashiley TEP Srrioh "‘ﬁgi 5| 4-493084) o865 2050075 6688
33| +oasheg| G9oolf 5 7tegte +503 15| 4-488726] 994311 2 056763 6749
40| 40330091 6g40(| 1:7 754331 403 2o ig8750| 19024 2.003503] . ¢-q,
45| 4.04060g 6979 234 Ego{-z 4?_3 20 4133;?4 10104 2.070293 6847
so| 4.047588 ~01g [._éﬁgm 43;_ 2§ 4--:.I ooe] 10186 zo77142) ¢ 07
55| 40546071 2560 1 768608 4{31-‘; A3 weie i a ™Y 10269 2.084044 6956
165 o] 4.001667 —=101 —l'*m “_4‘8 35 4'529322 103531l 2.091002 ?0:4
51 40087681 2, ., 1778255) 4239 ol 432100 10438 2098010} 2072
10| 4.075910 =185 1.783121 45 4 45 4.5%9625 10526 2.105088 ?-139
15| 4.083005 2227 5 ;33015 4 ?3 50 4-5'” h 10614 z.112218 7190
ped levr o B T :::9?355 gﬁo - 4'291{; ‘“;32 z126658 0,
30| 4- —7357 {5 s525881 — 5| 4 L 2.133970| o2l
= 5’:‘59 10 4.605623 ICH;‘BE ?3-’
35| 4-102261 B i iy 1.807877 3 6 g I PEY:
62 6 7 503 15| 4614010} 00 878 :
40| 4.1196 74461 | 812915 obg L 639 2Ell 2148782 2503
45| 412m0R L ogor |l LLERISES 25| 4.630865 |- 11170l 275 C6lacd 17508
pd 4.13_;;;23 Egg? }_glggsi ;fgg 25 i'gigfif H;?f 2.163843 _;%36
55 4-14 75841 aln s i eS| PReTYeT I
166 0| 4149720 — 630 Jﬂz_ﬂ ~—§160 335 -1-'5595‘3 11480 :.:gg:g‘g ;;?g
fngen polie) ol AR R
10| 4.16502 772711 ** 8 ot 45| 4 e 2.194809 1
o e R e e R | R PR e e B
20 | 4.18053 28z 55 g X 210713 2k
25 i.tﬂﬂ;ﬂ- 2874 :Ef‘;gig g 171 o] 4.717983 12023|{22 07 3 BQ.
30| 4:196228) o || 1:B59648 —5353



A general Table of the Parabola. 49’

Angle. Mu[ﬁ}n:. Diff. || Log. Dift | Dift. Angle. " l-n%; Diff. an;:p Dik. | Diff,

& - : P e Mat.

71 sfa730000] O 2 218777 —3004H1155 55| Sba1g0r | 2430 TmanTy| 1622
tofid742144] | .0, 2.226016 3'39 40| 5.666171| Z477°1 2.844868 10537
15 4?53393 12373]] 2235133| g% 45| 5 6o1424] 2528311 2.861727| 19859
20 ;.v;rt 1200s)| 2:243450| g 9 so| 5.717158 zg?ﬂ 2.878g19] 17192
25| 4770266 12e03]| z-251800) 877 55| 5.743454| 220279)) 2.896450| 17540
30| 4.701884 £ 2.260264 845 176 "o 5.770274 26820 2.9143b2 17908
35| 4.804629 lzg;g z 268800 _Bg‘l'z 5| 5.797661 27387 2.932641 e
40 4*31?5&:2 Ly 2.277433 H??? 10 5.825639 1;9?3 2.931314 18673
45| 4. 3ogcrﬁ ST 2.286148 Hﬂns 15| 5.854233] 23594 2.970308] 19984
50| 484364 220l =20a051] go2 20| 5.883472| 2973911 2.98g911 19513

TS B 5 ) o | B e o 25| 5.913384] 299'2|f 5.009872| 199!

patoliotydbie Rl w atir) T 30| §.944003] 39°19|] 3.030504| 20437
15 4.333391:- t3701 2.321912 9{ 351 5.975301 Jr356 3.051229 gror L
of 4897501| |3 {] 2331089} 877 40| b.007496| 321351 3.072670 21441
15] 4-911441 14002 2.3403064 QFE 45| 6.040446 3135":‘ 3.09465 5 21985}
2‘:_"' 4-925443 14156 2.349740 93?_ go| 6.o74254| 33 08 3.117211 22556
251 4939599 14314 2.35921Q g‘fég 55 1‘371:::8965 34‘2%’ grlq.t};ﬁg 23158
30| 4 953913 i 2:368803 ik %':' 177 ©f 6.144629 e 3.164162 23793
35| wgo83tol A0 ['# 378404 ok 5| Gasizgg| 2970 3BR0z;| 24493
40| 4.983031 14811 2.388295 9914 10/ 6G.219035 3§?5[’ 3.213798 i B
45| 4907842 (% g | 2.3982001 232 15| 6.257900| 3%805| 3.230725) 23925
50| 5.012826 15160 z.4082137 Vorlh zo0| 6.297g62 4000211 5 206446 ::6;_;_3
1 & Dok ] ATV | e s ] i 25| 6.3302981 #1330} 3.294018) 27572

173 o] 5.043328 it 2.428649 S 30| 6.3819q1| 42°93 3-322404 28476
5| 5:058856| | °> ol = 439030 | T 35| Guzb134| 44143115 55Tg56| 29+
1] 5:074574] cora 3-139555 mgﬁ 40| 6.471828| 456941 3.382472] 30470
151 5090480 1 E11z|| 2409290 10778 45| 6.519185| 47357l 3.413996| 315%4
zo| 5.1065g8 i 2.470978| 7/ 50| 6.568332| 49147|| 3.446773| 32777
25| 5.122914] 2 || 2.481891 I?gg 55| 6.619400 5“}3‘? 3.480836 340063
§O] 5.139440 16;41 2:402044, ngﬁ 178 “o| 6.672¢73| 53'°4|| 3.51628g| 35453
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55| 5-225412] | 2.550430| | o000 25| 6.976847] SO°'2l 3.71188) 44559
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30| §.356304 :g;iz 2.637913 :z:g; 179 “©f 7.575464 i?g:g; 4,:?S?§?g 6??3
35| 5.376136 2.651165 7.6888 19389z] 2237
40] 5.396278 :mgz 2.604621 :;’g%g :g ;.Slzg;@g 124;28 1;%6?; 83333
45] 5416738 20789 z.678290 13889 15} 7.950251 lg? j 4.368189 :g;:;r{:
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2o 3:30985| 2309l 27mosgal 150511 o] §go0bsslsatR || £ dnbeslEENEE
zg 5:593249] 538c2 2596!;?4, 15930 55| 10812942, 3 6.276668
L L VTl BBt TRLLLLTS S e L ' ' R
Q e m-p-——-#:-: :




50 TABLE IIL. Errors in taking Proportional Parts of the above Parabolick Table.
Log. of Diftance Ditt. too
Ang. from Per. | Log. M.M. | Ang.byPro.Par. | True. [ FromM.M. | Equal Div. | Error. | great.
45° 2' 30" | 1.516034| 45° 2° 30" | o.cbgoo goo goo 000000 ‘
154 57 30 5-gr3353 L4, 1 573 290 T3ergest Iges b s
o BT 3.695102') 159 &7 29.B] 1.518870 70 7 . !
lzg 57 30 | 4.570581 | 169 57 29.7| 2.115800 8ob 813 .000007 | 1.00002
173 57 30 | 5234333 | 173 57 29512556394 394 415 | .000021 | 1.00005
L1 5T 130 5-469352 | 174 57 29.4 | 2.713437 437 467 -000030 | 1.00007|
178 57 30 2.522283 | 178 57 27.0{ 4.082800 839 3555 000695 | 1.00108
179 52 30 | 10.28466g| 179 52 4.5 | 5.924485 486 5638 031153 | 1.1250¢C
TABLE IV. Eguation of the Sun’s '
Place, from the Menftrual Parallax. :
/! = '5'11 m TABLE V. JIncreafe or Decreafe of the Eartl's Difl.
=S rer. 5Ap. ; the |
8dd. |3 9735l 9| Subhradt Sfrom the Sun, from the Menfirual Parallax.
P{:I.. ﬂ B PEI‘. 11. F » # @ L ¥ ] @
5. 0l8 o} P “ P e i e Add.* 19'sPar. 54 55| 56 | 57| 58| 59| 6o lﬁr Subiuatt
o o olo]o]w]|ol6 oz o I ot b 5 ol o
= - o oj1z 0|0.0000795|780 ;rﬁllf 753|7401727} 71570316 06 ©
zg 22 i lg zg §| =zs|o.00c0791|7771763]7501737|724 702|701 5 z25)
G haTs - H e 3 : : 18 20|0.00007831768]755|741|729|716]704]693] 10| 20}
i ] Hi 6 5 5 44 15|0.0000767|753|740]|727|714|702|691[679] 157 1}
20| 10| 3 s1-61 2o 10 20|  10,0.0000747;733|720|7071695,6831672|661] 20| 1c
25l - § 2§ 5 25)  5{0.0000720.707|6941682|671|65016481698) 25 &
1 o5 of 8| gf 7| 8|7 oft1r o] |1 olrx o'o.c000688l675663!65216411630l619l60gl7 o|5 ©
o Y] 5 2§ 5 25(0.0000651[630|628]617|606|596|586) 576 51 25
to] zoliof1zlrof11]| 10f 20 10|  zo|o.c000bogis98 5871577567 |557|548)539] 10f 20
TIRR T 1c - 15 15(0.c000562)552]542]532]523|514|506497] 15| 15|
s LA (s L L zé l-?) 20 10|0.0000511 501 |492[484]476]467 4601452, 20! 10
i + 3 x 25 5|o.0000456(4471439]432|424[417 40 l403| 25} s}
3 5 LR g 3 51 2 olio olo.cooosgrligoliB3lis6lirali64)9581362]8 ols of
ROV, G 3RS 4 A R OLEON-O 5| =z5|o.0000336]|330|324]318{313|307)302)297 gl zzk
| 51 25§ 5 25 10 20l0.0000272|267|262|2571257|249]245]241] 10| =0
1o] zofi1416 14135 10 20 15 15|0.0000206(202(198[1g95iTgr|188|185182} x5l 15
150 1% 15 15 20 10|o.coocorgBl135i133fgn|128 126]124j222] zo; 19
20 10 :5 I? 1.1. 16 20 10 z24 5 ﬂ';ﬂﬂﬂﬂ@&g ahd Oﬁ? obf G'En:l. ﬂ'&'] obzlobl z5 j
25 5 25] 5| 3ol 9 _olo.cocoscoiecolons aoolooolacalosslooe 9 oly o
3 of3 ojrg 7’15179 0l 9 ©

Tables IV. and V. are to be thus ufed: From the moon’s place fubftra& the fun’s, and againft the
remainder in table IV, is the angle CSE (fig. 6.) to be added to, or fubftratted from the fun’s place as
found by the commoa tables. Againft the remainder in table V. is given the length of the line ED in
parts of the earth’s mean diftance, to be added to, or fubftracted from the diltance of the earth from the
fun, which the tables of the fun give.

128, V1. Decimals of @ \LABLE VIL  Ducimals of a Day reduced to Hours, Minates
egree reduced to M- Sy :
nutes and Seconds, Ll
s ] "I e r '] r F R | A # " h # P
.001] 3.60L01f0 36|L.1} 6 © oooo1/o0.864||.oco1lo  B.64il.oo1| 1 26.4/l.o1/0 14 24l.1] 2 24 ©
GOS0z 1221120 .0oooz|1.728||.0002|c 17.28||.002] 2 52.8/[.0z[0 28 48[|.z] 4 48 o
Loo3l10.8).03/1 48| 3118 of 00003[2.592||.0003/0 25.92i|.003] 4 19.2{|.03]0 43 12}|.3] 7 12
00414 O4Z 24]1.4124 © .000043.456[|.0004|0 34.56]|.004] 5 45.6/l.04l0 57 36||-4] 9 36 gl
.cosli8.ofl.osl3 o© 231300 00005 |4.320||.0005|0 43.20||.005| 7 1z.0|l.05l1 12 oll5liz ©C
006|21.6{1.0613 36{|.036 o .000065.184||.0006]0 51.84f/.006] 8 38.4]].06[t 26 24|].6{14 24 c
7125-21p0714 12||.7142 © 00007 2.543 00071 o.48|l.oo7l1c  4.8]|l.o7|1 40 48||.7]18 48 ¢
~u8|28.81L.0814 48/.8148 o .00008(6.912(.oco8l1 g.12|[.co8[11 31.2/l.08]t 55 12||.8[19 12 c
A 24119154 © .00009|7.776|].0009|1 17.76|L.c0gl1z 57.6ll.09]z ¢ 36|.9|21 36 c



TABLE VI . TABLE X. st
Comet 1680. : Comet 1682. Hourly Motion of Comets.
Days |Ang.fromPer.|Dift.fr.(3) |Ordinate. || Ang.fromPer. |Dift.fr.3) Perik '
oot £ SR Sl Dift. | Parts of M. O.]  Miles.
2|132 58. Olo.o3847|0 02815 ~ [Comet
1143 § ’%"3-‘553?5 0.93757 1680 | .o12952 g9 70c0
1 151 50 35]0.10425(0.04G03
2 158 1352 0.16874|0.06712 E'; :222:2; iiaﬁ
_3 |160 54 58lo.22289/0.07287 [ °j3 L ee1BsT . 1:;;;'1:100-
4 |162 42 52l0.27124/0.08059]| 12 26/ 46]0.59022 o4 | .co16og | . 123000
8 |166 21 1Bjo.43402/0.10239|| 24 16 54jo.61027 1o 001434 110000
12 168 6 z3/0.57059|0.11700}} 351 10 54lo.64392 A
16 [169 12 25/0.09249 0:.12908|| 44 54 55l0 68204 C'E' «0{”392 ’f'zﬁc’g
20 59 15|0.80453|0.13986{) 53 27 18]a.73117 2% -gg:fl égnm
24 [170 35 4|0.909zglo.14675] Go 53 1[0.78470 ] s 84000
28 {171 3 36/1.00836/0.156%0|| 67 z0 s|o.B4z20 b6 R 2 : b
32 27 _7l1.10281|0.16302| 72 56 25jo.go1g st s e L ik
36 47 ol1.19339l0.17055| 77 50 28jo.gb361 1.5 | | \ccoB23 64000
40 172 ' 4 81.28067|0.17671]| 82 8 go|1.02634] - 2.0 |,/ .000717 § 5000
44 ¥9. -6|1.36508l0.18247(| 85 57 18[1.08969 2.5 .Gooﬁg.t 49000
48 32 21{1.44697|0.18789]| 89 20 35|1.15334 3.0 | .000585 45000
k2 44 12|1.526010.19301}| 92 zz 36|1.21703 3-5 | -000542 i
56 55 7|1-60424f0.19777| 95 6 32}1.28059 40 | 000507 | 39000
6o [173 4 36]1.68003]0.20251|] 97 34 58|1.34390
64 13 28[1.75416[0.20696|| 99 50 6[1.400686 : :
68 21 30|1.82676|0.21120|[10% 33 4u}1:26943 Time from Perih. to Lat. re&,
72 29 12|1.89796 a.z:;zg| 103 47 13{1.53154 Comet [Dec.of Dayss] 2. by | #  #
76 36 1311.96783/0.21923 |105 31 5441.56316 1680 | 0.052545] © T 15 40
8o 42 44|2.03651]0.22304{|107 8 50[1.65430 o B T TR
44 48 51|z.10403 0.22672([1c8 38 53|1.71491 0:2 913943g 53} 19 18 12
38 54 35|2.17050/0.23028||110 2 49|1.7750F 0.3 | 18.01165| 18 o 16 46
02 59 59|2.23597|0.23373}111 21 16]1.83461} 0.3 | 2773078\ 27.27 32 16
g6 |174 5 4|2.30049|0.2370g]|112 34 48|1.89368 0.5 | 3875490 38 18 "7 4l
100 9 53 1.352.13 0.24036|[113 43 54[1.95225 YT TR
104 14 27|2.42692|0.24354||114 49 o|z.01032) SEg g en /
108 | 18 46|2.48892]0.24665]|115 50 27]2.06791 0.7 | b4.19757| b4 4 44 30
112 22 54|2.55005|0.24965:|116 48 j5|z.12501 0.8 | 78.43440| 78 10 25 33
116 26 5o|2.61065/0.25261|l117 43 42|2.18163) /97| 98:501291 3 T4 TINAT
120 30 35|2.67046/0.25550||118 36 z}z.23779 1.0 109.61543[109 14 46 13
- AT _ 1.5 |201.3764 |z01_q 2z |
- : - - ' 2.0 [310.0392 210 O b
TABLE IX. Abfcifla and Ordinate of a Pam&a!aI 2.5 133,2329 3_33 2 Sz
at diffevent Angles from the Vertex. 3.0 |569.5785 |56 13 53
Angle| Abfcilla, |Ordinate. | Angle] _ Abfifla, | Ordinate. 3.5 |717.7507 |717 18 1
10°[0,007605]0.17498].130° 4.59801| 4.28go1 4.0 |876.9232 |876 22 ¢
20 |o.03109|0.35265 140 7.54803] 5.49495
30 [0.07180[0.53590] 150 13.92821] 7.464109)
40 l0.13247|0.72794! 160 32.16343] 11.54254
50 |0.21744/0.93:2011/170 130.64610| z2.86011
60 10.33333|1.15479)17 524.58248| 45.80752
70 |0.49029 1...!.0'.'}41_2;'11? 8z0.03500| §7.27250|
8o |0.70409|1.67820/177 1458.35842 76.37603
go |1.0000c(2.00000){178 | 3282.13970|114.57992
100 |1.42028|2.3835111179 | 13130.55876(229.1773
110 |2.03961(2.85030ll1763 | 52524.23496458.3633
120 {3.00000 5.454%3::?;-} 210098.93985[916.73103}
lr.'!'-. R 4 .-.;.rﬂ'i..
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Apparent Motion of the Comet of 1682, at its next Return, whatever Month
of the Year its Peribelion bappens in.

Perihelion May 2
May11|¥ 23.2|N. 8.5|1.29
21| - 26.2] 10.8lo.go
Doz 14.4|0.50
Junencf®m 15.1] '12.1|0.32
zolé), 28.3]  ©.4]0.60
zolmp 10.8;S. 3.5l0.97

Perihelion June z1.

June 11} 15.9|N.10.7]1.01
21| 1.2] 15.3/0.62
July 1]% 20.4f 17.0l0.42
1| 4.7 6.0l0.65

21 19.1 0.2|1.02

Perihelion July 23.
July slO =z.6|N. 9.7]1.10

131 10.0f 15.1j0.30
23| % 2771 20.4{0.45
Aug. 2{m 15.9] 11.1|0.56
12| L. 3.9|1.03
Perihelion Auguft 22,
July 23|I 12.9|N. 8.8]1.13
Aug. z| 26.3] 13.9/0.75

12|81 o.7] 22.8lo.45
zz2iup 26.0] 16.5|o.58
Sept. 1[3= 15.1 7.8]0.95

Perihelion September z3.
Aug.aglll zg.glN. 7-4|1.09
Z41B 4.5] 13.2|0.71
Sept. 3|81 8.3] 25.4l0.39
13|58 12.3] 22.0/0.47

z3(M,, 4.1 11.4/0.8

Curt. - :

Time. | Long. | Lat. D:I&t Time, | Long. | Lat. g::: Lung.l Lat ET;:
Perihelion April zo. Perihelion Ottober 23. |

] o & +4- 1.02

Apr.zo|¥ 1.8IN. 8.2{1.18 || gane 4117 29.2|N. nﬁ.g 1.01 :7o-80

30 3-3 9.1|0.80 1319 7.6 13.0/0.62 .4le.62

Mayao] 119 9.8]2.41 23|91 9.3 31.0[0.28 .2]o.54

z0|% 2.2| a.5l0.17 |l O&, 3in, 6.0] 28.7|0.34 25.6/0.63

30|81 26.5(S." 7.1]0.438 13] 26.8] 14.6/0.73 +5(0.83

June ojp 6.7 = 8.1]o.85 2312 o.z| B.7{112 Sifs13

Peﬁhelinn November zz.

Sept.13| W 27.7|N. 2.6|r.23
23| ' '29.8 5.2/0.88
O&. 3l% 1.9| 12.6[0.50
13[ 12. §1. jo.rt
15181 7. 74- 1904
16):=16. | 78. |o.og
23| ¢ 23. 31. [0.28
Nov. z| 25.6] 15.8/0.66
Iz 24.9 10,2 1.03

Perihelion December 21.

O&. 2|N 26.7[N. c.7]|1.12
1z| 23.0 3.510.77
zz| r1.1}f 10.7l0.42
Nov. 1|V 16.6] 28.3]|0.21
11{= 12.z] 20.2|0.39
21|vp 26.5] 13.4/0.70
Dec. 1 =20.8] 10.5|1.01

Perihelion February 19.

ge1|1.21
1jo.g8
1.3]0.83
1,0l0.78
3.2|0.86
4.6]1.00

3.6)1.10
0.4/0.83

6.3l0.54
22.2]0.30

2g.2]0.33
21.7}0.01

17.8l0.93

Perihelion March zo.

3.3]1.13
2,7{1.09
1.0/1.14

Feb. 16l & 16.4/S. 9.2l1.13
Mar, 1 3.8] 13.8/0.g8
11lM,19.0] 1g.1]0.88
21 0.2} 23.0/0.83
3i/s= 12.41  23.8lo.91

Perihelion January zo.

Of&, 12|10 24.3]5. 2.3]1.31
22| 18.7 1.1{0.99
Nov. 1 6.8|N. 1.2/0.71
11|8 6.4 5.2|0.51
21|Y 4..2 9.2|0.50
Dec. 1[¥ 8 g.5|0.66
11552z gc: g.2|0.8g
21 g 8.g|1.11

—

-

SN 7.0 s

4.7]2.76
0.8}o.40

0.95
0.04

20.1l0.33
14.8]0.70
13.811.07
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THE INDEX.

Page |
Appian firft obferved comets, 2
Ariftotle’s opinion, i

Calculation of orbits, conftru firft, 7
why altered from Sir 1. Newton, 11
Calculators of orbits, which beff, 13
Comets do not go to other [yftems, 4
bave no fenfible parallax, 2, 3

bow far [een from peribelion, 15

nature and ufes unknown, 24

of 1682, where to look for, 23
places to calculate, 18

to conflrult, 23

revolving bodies, 25 5

true motion found out, 4
Correfiion bow to guefs at,. 12

Str I. Newion's laft why omitted, 12
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