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THE following Tables, with the few pages of explana-
tion annexed, were in great meafure computed, and
the large plate of the comet’s orbit was engraved, before I
had heard that Monf. Pingr¢ had computed Tables of the
fame fort, which were to be publifhed in the Connoiffance
des Temps for 1789. Thefe would certainly have hindered
my undertaking the prefent work; but as it was fo far ad-

vanced, and as my Tables are much more copious than
thofe of Mr. Pingré, and the clements I have ufed fome-

what different, I thought it might not be deemed ufelefs to
publifh this work,

In a bufinefs of this fort, where a fmall change in the
elements of the comet, or its arrival at the perihelion in the
intervals of the fuppofed tabular times, muft make a confi-
derable change in the apparent places, much accuracy in
computing them would have been an ufelefs wafte of la-
bour: they therefore were found by conftruttion only, in
the way given at large in the fublequent pages,

2 Thole
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Thofe who wifh for a particular account and hiftory of
the Comet in queftion, will find it in Mr. Pingre’s Treatife
above referred to, or in the Cométographie ol that excel-
lent author: There is alfo a moft ingenious Memoire on
this {ubject publifhed by Monf. Mechain, in the Hifloire de
L'Academie des Sciences.

To the Tables of the Comet I have {ubjoined a method
of obferving with the Reticule Rhomboide, which I have
long prattifed with much fuccefs, and indeed have reafon to
think as accurate as the ulual method of uling it. This may
be of peculiar ufe to perfons who may fee the comet in the
fouthern hemifphere, in the courfe of a voyage, and who,
with a telefcope and tolerable watch, may at once make

moft valuable obfervations, if they are but fora day or two
at land,

TABLES




OF THE

APEARENTFRPL AGCES

OF THE
G Mo EaT op ot 6614

'V HEN Dr. Halley, in confequence of the difcoveries of
his illuftrious friend and mafter, Sir Ifaac Newton,
applied himfelf to calculate the parabolic orbits of all the
comets, of which fufficient obfervations had been made ; he
found fuch a fimilarity in the elements of feveral of them,
as to render it almoft certain that they were returns of the
» fame comets, moving in extremely extended ellipfes, and
vifible only in the inferior part of their orbits. The firft
of thele, whofe period is about 75 years, and which had
been obferved in 1456, 1531, 1607, and 1682, he announc-
ed for the year 1759, as the perturbations of the planets, he
thought,
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thought, might lengthen its period, and retard its return to
the {un about a year,

What Halley had predifted on a general view of the
{yftem; the celebrated Monf. Clairault, with equal genius
and labour, reduced to an accurate calculation ; and gave
the laft decifive proof of the truth of the Newtonian {yftem
of univerfal attration, by afcertaining the period of the
comet’s revolution within a month; though the perturba-
tions had amounted to no lefs than 588 days.

An equal fimilarity in the elements of the comets of 1532
and 1661, induced Dr. Halley to predict its return for the
year 1789; but as the time of its arrival at the perihelion
mult be, from the perturbations of the planets, uncertain
within a few months, and its firft appearance will be in the
{outhern part of the heaveus ; I have thought that it might
not be ulelefs to conftruct Ephemerides for its apparent
place to every eight days, fuppofing its arrival at the peri-
helion to be every fixteen days for a year; in order to guide
perfons refident in the fouthern hemifphere, or near the
equator, in their fearch for it. And as all the places were
laid down from the large drawing of the orbit, which ac-
companies this book, and its places for any other given
time on any fuppofition of its arrival at the perihelion, may
be with great eafe found by the {fame method ; it will be

proper to give a fhort account both of the drawing and me-
thod of computation from it,

The
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The outer double lined circle reprefents the ecliptic, hav-
ing the fun in its centre, and is divided into figns and de-

grees.

The orbit of the carth is reprefented by an eccentric
circle, whofe radius is fix inches, which is taken as the mean
diftance of the earth from the fun; and it is divided to
every fourth day from July 1788 to July 178g.

The orbit of the comet is reprefented by the parabola,
divided and numbered to every fourth day, in its true di-
menfions ; the ends of the lines which are perpendicular to
the line of nodes, with the fame numbers by them, are the
places of the comet projected on the plane of the ecliptic.

Thefe points are thus found: Let fall a perpendicular
from the place of the comet in its orbit, on the line of
nodes, and find its valuc in paits of the {fun’s mean diftance
from the earth, taken as umity; then with that perpendicu-
lar for radius, find the cofine of the inclination of the co-
met’s orbit in parts of the fun’s mean diftance from the earth,
and fet that off on the perpendicular before mentioned,
from the line of nodes towards the comet’s place,

The numbers given in Table L are the perpendicular
diftances of the comet from the plane of the ecliptic, in
parts of the fun’s mean diltance from the earth, which 13

taken as unity,

B Thele
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Thefe diftances are alfo fet off on the correfponding lines
of projetted place, from the line of nodes towards the co-

met’s place ; as having them given faves much time in find-
ing the comet’s place by conflruction.

Thefe diftances are found by making the cofine of the
inclination found as above, radius, and taking the tangent
ol the inclination = to-the diltance from the plane of the
ecliptic in parts of the {un’s mean diftance from the earth.

With thefe data the comet’s geocentric place is quickly
found, in the following manner:

For the longitude, draw a line from the place of the earth
to the projected place of the comet, and a parallel line pafl-
ling through the fun, will cut the ecliptic  in the comet’s-
geocentric longitude fought.

For the latitude : With the diftance of the earth from the
projected place of the comet for radius, make the perpen-
dicular diftance of the comet from the plane of the eclip-
tic, found in Table I. Tangent; the angle given will be the
geocentric latitude fought.

Should any one be defirous of knowing the real geocen-
tric diftance of the comet, it is readily found by the draw-
ing and Table L it being ever the hypothenufe of a right
angled triangle, one of whofe fides is the diftance of the
earth from the comet’s projeted place; the other is the

- per-
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perpendicular diftance of the comet from the plane of the
ccliptic. '

=)

All thele operations are readily performed with a good
fettor, and to a much greater degree of accuracy than is
requilite for operations of this nature.

The projected points and table of perpendicular diftances
were found by this means, which otherwife would have
confumed much time in computing.

The elements of the comet’s orbit, whichI have ufed for
the drawing, and apparent places given in the enfuing Tables,
are thofe given by Dr. Malkelyne in his Announce of the
Comet, and are as follow :

Perihelion diftance - - = . 0.44851
Place of aﬂ:cndina ade - - A 2", 240 BT
Inclination of the orbit to the ecliptic 2 32.36
Perihelion forwarder in the orbit than the
afcending node - - 5 = Wigeiod
Motion direct.

The Tables give the apparent longitudes and latitudes of
the comet on fifteen different fuppofitions of its arrival at
the perihelion, viz. from Augull 25, 1788, every fixteen
days, to Augull 12, 1789. Thefe places will, without much
error, ferve for the fame days in the following years, fhould
the return of the comet be fo long delayed.

B 2 In
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In each fuppofition, its place is given every eighth day,
from g6 days before the perihelion, to the fame time after
it, unlefs the comet’s projected diftance from the earth ex-
ceeds double the diftance of the earth from the fun; in
which cafe it can be {carcely vifible, even to the beft tele-
fcope, particularly in its defcent to the fun.

The infpection of the drawing will fhew, that its appear-
ance will be very inconipicuous to us, if its return thould
happen during the fummer months. Indeed in the northern
hemifphere, we have in that cafe fcarce a chance of feeing
it at all. Thofe perfons, therefore, who inhabit the fou-
thern climates, fhould redouble their fearch, lefl it {hould
pafs entirely unobferved.

During the winter and {pring months, it will probably
force itfelf on our noticc, unlefs its flate be much altered
fince its laflt appearance, a thing by no means improbable,
as it feems that, in the very fame circumftances, the colour
and fize of the {ame comet varies much,

As the orbit of this comet is much inclined to the eclip-
tic, and the line of nodes is not near the point of inter-
fetion of its orbit with that of the earth, it can never ap-
proach very near us. The {malleft diftance poflible is when
it pafles the earth’s orbitafter the perihelion, which happens
at forty-four days after, when its diftance from the plane of
the ecliptic is .4250, or about .%ths of the diftance from the

2 fun
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fun to the earth. Should the earth then be in that point of
its orbit, the comet will pafs through the north pole of the

ecliptic with a rapid apparent motion.

Its diftance from the earth’s orbit, when it paffes it in de-
fcending to the {un, 1s much greater, being . 5960, or ths
of the {fun’s diflance. This happens forty-feven days before
the perihelion.

The places of the comet are given for every eighth day
throughout each period, though in many inftances it will
not be vifible from its proximity to the {un, particularly in
fummer, when it will be almoft in fuperior conjunction for
a month on each fide the perihelion.

Should the earth be in the line of nodes, and on the fame
fide when the comet palles its alcending node, it may vi-
fibly tranfit the {un’s dilk. This, however curious, is a
fight we have not much reafon to expect, as {o nice a
coincidence of circumflances is very improbable.

The defcending node cuts the comet’s orbit far beyond
the earth.

From the pofition of the alcending node, the comet can-
not make any very near approach to Venus; and the orbit
of Mercury is included in that of the comet, and confider-
ably necarer the fun than the perihelion dillance of the

comet,
Thefe



L 8 |

Thele are the principal circumitances relative to the next
return of the expected comet, which, however, 1s {lill a
doubtful event. Nor fhould its non-appearance lcad any
one to think, that the foundations of altronomy are errone-
ous or doubtful. When we confider the very fmall pro-
bable quantity of matter contained in comets, when com-
pared with planets, the larger ones particularly, and the
{lownefs of their motion when in the neighbourhood of
Jupiter and Saturn, which expofes them the longer to the
action of their attractive power : above all, when the dif-
covery of the Georgium Sidus, a body of confiderable mag-
nitude, and placed at double the diltance from the {un of
the furtheft planet known before, points out another dif-
turbing caufe, more potent, as further removed from the
great center of attrattion; and may evenlead us to a be-
lief, that the limits of the planetary {yftem may not even
be placed at that vaft diftance, but tlic attraftion of the fun
may guide other regularly revolving bodies, perhaps for
ever invifible to our moft powerful telefcopes: we may
perhaps wonder rather, that any comet preferves the figure
of its orbit, fo as to prove its identity in its different returns
to the fun, than that fuch a phenomenon happens fo [el-
dom.

The real fize of different comets certainly varies moft
aftonifhingly ; and the attention of the prefent race of aflro-
nomers has difcovered many, which even in the lall century
would have palled unobferved, and before the invention of

tele-
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telefcopes could not have been feen; fo that perhaps as yet
we have not had the return of thofe valt comets which forced
themfelves into the notice of our anceftors. Yet ftll it 15
rather fingular, that among twenty-fix calculated by Halley,
three fhould have borne very firong marks of identity, and
that the fifty comets obferved fince his time fhould not have
added one to that number.

I cannot help therefore fufpetting, that, befides thofe
comets whofe orbits may have been {o far altered, as totally
to quit the fun, and wander through the immeafurable
voids of {pace, till they fall within the fphere of attraétion
of fome other flar (an hypothefis by no means improbable),
many may have returned {o much altered in the figure and
pofition of their orbits, as to be totally unknown to us for
the fame. Indeed of this we have one moft ftriking inflance
in the comet of 1770, whofe period, as deduced from its

appearance at that time, was only five years and an half,
as {feparately computed by Mellrs. Lexell and Pingré; and
yet this comet has appeared no more, at lealt fo as to be

recognizable by us.

This then has proved beyond a doubt the vaft changes
incident to.thefe fingular bodies; and as the proof of their
returning refls as yet on a fingle inltance, we are fo far at
leall anthorifed to {ay, that poflibly as many may be altered
as not.
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1.

Perpendicular Diflances of the Comer from the Plane of
the Ecliptic.
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Perihelion, Aug. 25, 1788. Perihelion, Sept. 10, 1788,
Days TDLﬂznm : ; Days Diftance ; :
of the fram Pe-| Geocentric [Geacrn:rm of the from Pe- | Geocentric | Geocentrie
Month. | rilelion | Longitnde. Latitude. Month, | rihelisn {-ﬂl"f_;iluﬂﬂa Latitude.

in li:l}'s- mn J.|}'s,‘ b o £ [e] i
St aain & Reron I Juae22|" 8 |1+ 5-.50[{28. 08
Junez4| %2 J1- 7.15(25. 08 g0l 2 [{reaz<gsldr, 58
22| 64 |I"15. cr 24 . 45 July 8] 64 [1-21- 0|27.45
goj 56 |1 23 24, © 16| 50 |z+ o= "0Ol27.20
July B] 48 ']2- 30 22 , 40 241 48 |2:10-15]|25. 50
16| 40 1-13*15 20 . 30 Aug, 1] 40 |2.21:45|23.30
24| 32 |2+24-40|17.15 9l 32 13- 4-30]19.45
Aug, I 24 13+ 7 45]32.105 17 2¢ |3-18-10[13.50
gl ‘16 [3-21.40} 6,40 25| 16 {4+ 2+45| 7. g-‘:.-
17 8 4.-5.11:: 0. 1o Sept. 2 8 |4-17-30 -::.
25 | Perihel.| 4 - o| 5.45N 10 | Perihel. | 5 - 3 - 40 ) 15"‘
Sept. 2 8 |5° ? 30| 9.45 18 8 |s5-~18-.20 m.
10 16 |5 - - 30152, ‘0 26 i6 |6~ 2.45 12.15
18] 24 |6- 5.2{: - P Q. 4] "24 | 1615+ 0}12, %0
26| 32 |6+16,.30113.10 2 32 l6.25-20[13. 0O
Perihelion, Sept. 26, 1788, Perihelion, O¢&. 12, 1788.
A T:
Days of the [E;ﬂ,:%i Geocentric | Geocentric Days of the Eﬂ:.:ﬁ Geocentrie | Geocentiic
Month., | Perihel. | Longitude. Latitude, Month. |Perihel. | Longitude, Latitude.
in days S e : o % lindays. |8 o 7 o :
June 22 6 |o.28. o|30.15 8 July 8| g6 |1, 1,15|34. 035
30 8 |1. 4. 0]31. 0 16| 88 |x, 7. oles. a0
July 8| 8o |I.10,20]3I,40 24 80 |I.13.30]36. 30
16) 72 [I-37.45032. @ Auvg, 1| 72 |1.21.30|37.50
24| 64 [1.26.30]32,30 9] 64 (2, 1.20/38, 50
Auvg. 1| 56 2. 6.30|32.10 « 17| 5B |2.712.15|30. 30
g| 48 gl inlar e 25| 48 |2.25.30(%. 30
17{ 4c [3. 1. 0]28.30 Sept. 2| 40 |3.T1. Of35.40
25{ 32 |[3-15. ©0/24. O 1ol 32 13.26,.50|30, ©
Sept. 2| 24 (4. 0. 016,45 18| 24 [4.13.30]20, 30
; 10l 16 ;4.15. ol B.30 261 16 le.29. © 10, 15§
181 8 |5. 0. 0] 0.25 Oa. 4 3 5,]3 c g‘ﬂjé
26 |Perihel.{ 5. 15 . © Er 40 N| 12 |Perihel.| 5 , L 15N
O& 4 8 |5.20.40 . Jo 20 8 fJ.u i“'{,
2] 16 f:,:j.o-u.gﬂ H . -« 28] 16 :’;_2.1.,. o '50
20 2# 61-?‘1"35;;3' o ; hﬂ?' 5 24" ?- d+30.13i1
gil” g2 de . 4 In1d3. 0 | 131 3% 17.13.20]|13.

C Pe-
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Perihelion, Oct. 28, 1738,

Days

of the
Month.

July 24

Aug.

Sept.

Oét.

Nov.

Dece.

7

Diftance

from the
Penhel.
in days,

L
g8
go
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8
Perihel.
8
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13 . 10

Perihelion, Nov, 13, 1788.

Days
of the
Month.

Diltance
from the
Penhel.

in days,
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83
fo

Geocentrie
Leongitude.

. & ® # B @

OO Oo=1=3=] Chhn LN b ) B = = o= = =D

. - .

o

0 .20
4 .20
Q.40

.16, z0

2b . 20

< £L.. 20

d.45

W I
o 11 L0k
.28,

10
8. 40
I7 .20
L e

Geocentric
Latitude,
o
45 .30 &
48 . 45
52 . 20
gﬁ - 40
1.45
&6, 13
69 . 45
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55+ O
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16, o
f 0

9. 5N

13..0
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14 .40
14 . 30
I3 . 50
SRR



Perihelion, Nov. 29, 1788. Perihelion, Dec. 15, 1788,
Days | Diftance : e L Bk S, cocentri
Month | Pehel: [~ BOREIRIGE. | GARINE ) -gfon. | are) USRS | SIEAS

indays. | § o ‘o ! indays. | 8 o “ |0

Aug. 25 g 0.20.40(52 .50 §ff Sept. 10} qb 0. 3.15|58, o3&
Sept. 2 58 oiaz. ols= o | 18 88 lrr..27.35[60. 45
o] 8o |o,22.30|61.30 | 26| 8o [11.20. olb3° 20
1B 72 o.22, o|66.50 || O& 4| 72 |11, 9,10|65.15
26| 64 |o,18.40]73. o 12| 64 |10.26. ofbs5. 50
O&. 4 56 a. -%. ol79.30 20 56 {0l R ﬁq..gﬂ
12| 48 lio. 4. 0|86, 40 25 48 9.29,.30}61. o
20( 40 |8, 0.35|77.45 || Nov. 5} 40 | g.19. ofs56. o
28 32 | 7.19.45]63 .15 13| 32 | 9.11, o|48. 30
Nove: 5| 24 | 7.12.45042.45 21} 24 | 9. 0. 0]36.30
13 16 L7, 11.10)19.45 29{ 16 | B.19.10]19. 45
21 8 TLIDL I8 T, © Dec. 7 .3 B.10.10] 115

29 | Perihel.} 7 | 14, 20|10. 30N 15 |Perihel.l 8, 6, ofli12. 10N
Dec. 7 8 |7.20,50]|14. 45 23 8 )-8, -9 . 0cl16, 43
15/ 16 |[7.28, o|16. o T A T i
23| 24 | 8. 4.45/16, o [jJan. B} 24 | 8,16, c]17.50
31| 32 |8.10,20]15.40 16 32 | 8.20. o]17.120
Jan. 8 40 {8 .1¢c,.20])15. 10 241 40 8.23.45]16.45
16| 48 | 8.15.30]14. 30 Feb. 1| 48 8.27.20]16. o
244 ::56 L 8Lag. of14. © 9] 56 | 8.29.30]15.40
Feb. JL 64 1 8.25,45013.30 17/ 64 |9, 1,40]|15.20
25} 72 1 9. 3. oji5. @
Mﬂﬂ:hj go 9. 4.1I5|14.45
13 88 | g, 5. of14.20
31 9% 1 9. 4.45l14.15
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Perihelion, Dec. 31, 1788,

Days of the
Month.
Sept. 26
O 3
12
20
28
Nov. §
13
21
2
Dec. g
15
23
31
Jan. 8
16
Z
Feb. 1
9
7
25
March 3
13
21
29
April 6

Diftance

from the
Parihel
in days.

9

Geocentrie
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o
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10,26, 30
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9.13.20
9. I.45
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o
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B b

Q =1 n

¥ L -
wn

Cr

MDD WD AD AD WD DD D 08
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o ’
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B
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31 . 45
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40 . 30
35 « 20
27 . 40
16 . 45
I, O
13. 40N
19 ., 30
20 . 45
20, 30
19 . 50
19 . 15
18 ., 120
rﬂ-%g
18, 0
17 . 40
17 . 30
16 . 50
16 . 45

Perihelion, Jan. 16, 178¢.

14 |
Mave af sha
Maonth,
O&., 12
20
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Nov. 5
13
21
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Dec. 7
15
23
31
Jan, 8
16
24
Feb. 1
9
17
25
March 5
13
21
29
April 6
14
22

Diftance

Farmien thm

Perihel.

in days.
96

Perihel.
8
16

24

Geocentiie
Longl ud:.f

5 o©

10 . 25 . 30
10 . 20 . 50
10.18 . o
104 1§ .30
10, 14 , 20
I0 . 144 o
I0.14, ©
.12.15
. 16, 30
135 0
ib, o
cAF 410
10, 0. O
. 19, 40
13 .20
It . 30
I1F - 20
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II.SS
3. O

g .40
8. o
6.

- W L]

o
2520

. 20 , 40

CoD WO WO MDD WD D D WD D D

Y v gy g

Latitude,
.

50.40 §
.-.;.3.40

46.30

43 . 45

41,

38 . g

34+ 45
31,40

20 . 45

t 20, 45

32 | 4%

0. 50

14. oN
22, .0

14|25

24 . 30

23 . 45

23415

22 . 30

22 ,1%

ﬂla4.5

21 . 30

21 . %

20, 1§
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Perihelion, Feb. 1, 1789.

Days of the
Meoenth,

O&. 28
Nov. 35
13
21
29
Dec. 7
15
23
I
Jan. 33
16

24

Diftance
from the

Peribel,
in days.
gb
88

go

72

Perihel.
8
16

24

S
IO

10

i |

-

I0 -
10 -
10 -
10 »
10 -
10 -
24 v 40
10"

AR
& 4!
*27 45
+ 16 + 40

Geacentric
Longitude.

O I
18 - 50
17 + 30
17 * 20
17 * 25
18 « I3
20 « 0
22+ 0

28 - 0O
I+ 40

315
0

5 - 40

« 28 « 10

24+ ©
20 - 50

-18+: o
-]40{)
+ 10 * I§

-3

Geocentric
Latitude.

fa) r
43 85
41 * 0O
38 * 35
36+ o
33 55
21 * 20
28 - 30
25+ 30
21 * 50
16+ 50
o+ 30
0 * 45
12+ 45N
24 O
29+ ©
30+ O
3o 5
2g * 30
28 « 40
28 - 20
28+ §
27+ 30
26 + 30
24+ 55
23« 30

Perihelion, Feb. 17, 1789.

Days of the

Month.

Nov. 13
21
29
Dec. .7
IS5
23
31
Jam. 8
16
24
Feb, .1

9

17

25
March g
13

21

29
April 6
14

22

30

May B
i 16
24

Ditance
from the
Perihel.
in days.
96
88
8o

Perihel.
8
16

32
40
48
50
64
72
Ho
88

g6

Geocentric
Longitude.
Bk ey
10+ 18 « 10
1o-18 - 35
I+ 20+ O
IO« 21 = 20
10«23+ 30
1o - 26 + 40
1t~ O+ -0
I+ 4+ O
Ir« 8-20
IT+I3+ O
1r-18+ 0
IX + 21 * 45
TI"EI'EEI
[1+5§+ 0
11X 4+ O
I = 21 = 2@
o IO*I:,,"
TO0 = ] 20
9g-23+ O
9-13-1I0
9 3 40
B.24+ 0
8+16. 0
H- 9_20
8+ 3+ 0

Geocentric
Laritude,

[ F
37 - 15 §
3
33+ 10
30 + 50
28 + 45
26 + 40
24 - 15
21 « 4O
18 . 40
14 - 10
8+ 45
0 - 45
- 30N
.33
* 45
.]5'
.3.3
40 « ©
.3(}
39- O
38. o
. 30
+ 35
.30
2§ « 15

Pew



Nov.

L

29

-

{

March 5, 1789. Perihelion, March 21, 1%89.
Diftance
Geocentyic Geocentric | Days of the | from the] Geecentric (zeocenirlc
Longitude. Latttude, 4 Mopth. Perikel. | Longitude. Latitede.
5 (s} ! 0 e in days.
iI0=20, 3032 30 8
QW 2y wao) 36 - 45 |
10 = 24 =10 |28 % g8 |
10+26-40|27- 0 | 5 Laap LElE e o
11+ 0+ Of25-15 || Jan. 16| 64 |11+ 6-30|23- 08§
If« 3+40|23-15§ 24 S 6 LI 6 CR IR ] I R
it 7-35|21-30 || Feb. 1 48 |11 -15-35|19 - 20
I %13 0] ¥gt 0O 9 40 |II+2I1+20|17 20
1r-18-. o0|16+20. | 17] 32 [11-27.30|14¢45%
I1=24+ O|12+20 261 24 |0+ 4-30|11~ §
c. o+3¢| 735 March 5| 16 |o-12-15| 640
o+ 7+ 0| 0-30 13 8 |lo-20+ o]l 0-25
0+11-15| g+ 40N 21 | Perihel.| 0-27- o] 8-.30N
0-.10-40|21- 30 29 8 |1 2. 0o|18.45
o« 5§-15|33-45 [{Apnl 6] 16 | 1. 4-45]|30-45
II-24- Ol44-15 14| 24 |1+ 6-.25]44-50
Ir- 8-45(53-15 22 32 I- g- 0)|61-30
I0+17+45|61- § 30| 40 | 1-21-35|79-50
9-2r-40/59-30 || May 8| 48 [6.15-30(79. o
8.26.30|56. 0O 16f 56 [6.27.30(60.30
8. 9. ©[49- © 24 64 | 6-29-35/46-45
n.28.30]41. 0 |fJune x| 72 |7+ 1-45]|36.45
2«23 0[34.1% g| 8 | 7. 3-15|29-.30
7«19+ ©O|28. O 170 88 |7+ 5.50[24. o
?l:?i 023135 25 96 ?I '?i CI?.G.;Q

Pe=



‘Perihelion, April 6, 178g.

Days of the
IMonth.

Feb.

o

=5

March

5
13

21

29
April 6

May

June

July

14
22
30

8
16

24
I

9
X7
25

3

Diftance
from the
Periliel.
in days.

48

Geocentric
Longitude,

e B
1f .23. 30
» 2,20
. ﬁ.i‘-s
« 14 . O
« 22 . 40
r 2.0
L I1, 20

20,
IIIi 'D'
b.19..,0

6.24., 35

P L e ) B = e o= O 00O

6.29, 30

Perihelion, April 22, 178¢.

[ S ]

Geacentric || Davs of the
Latitude. || nonth.

0 !

17 « 30 Sf| March13
16 . 10 21
13 . 45 o
10 . 15 ﬁpl‘lf (¥
6.15 | 14
on s It 22
7+ 30N 30
16 .15 || May 8
26 . 25 16
37 - 45 g
46 . It June 1
55 + 39 4
52, o E7
43+ 30 25
35. o || July 3
28 , 30

23 . 30

1§ . 30

Diftance | :
from the| Geocentiic
Perihel. ‘L‘”"Eml"a-
in days. 2 o)
40 |0 . 8 .20
32 0 .I5 .15
24 ¢ [9=23 43
]5 R T J 50
Bl o
Perihel.[1 .24 . o
8 2. 5.45
16. {2 .18 .20
24 (3. 4. O
32 |3.24.30
40 B e T
48 P o [ S
56 |5.25.30
ﬁ“- |6, "B 40
72 b, 157, 310

Geagentnc:
Larntude,

U F
15.259
13. O
9 - 45
545
0. 10
6.45N
14415
22 . 30
e 5
36. 15
!,‘55. 0
135 - 30
i O
20, 1%
22°, 15§

Perihelion, May 8, 1789.

Days of the

Mionth.
April

May

El

June

July

6
14
22
30

a
16

Diftance
from the
Perihel.
in days.
32
24
16
8
Perikel.
8
16
24
32
40
48
56
o4
n2
Bo
8y

Geocentrie

Longitude.

& s

CVRER
2.-0
12080
24 . O
o)
.19 . 30
4.
P e S

Shg
. 28,
R e
L2800
3.10
<16 . 30
i K ol

o

OO W b i B R o= e = O D

. 29 .

(Feacentric
Latitude,

8
12

:z_r,'
. 45
O

. 50
& I8

i

- 45 5
. 30
. 130
- 10
. JoN

(8]

ol

- 20

o

]

8]

Perihelion, May 24, 1789.

{ Days of the
| Month,
i April 22
i 3o
' May 8
16
24
June 1
9
7
. 25
| July 3
11
19
1 2;
.'z"l.ug. 4
-  §)
|

Diitance
from the!
Perihels
in days.
31
24
16
b

Perihel.!

Geocentric
Longitude,

w WG
. 22

e )
e 1
'II L]

Al e

Chh O Ln b e L) B R e e e O
L] L] - -

o] !
2,45
10
45
4|3‘::'
18, o
22530
. 20
L i
e
¢ IR T
10

-4{:
o

. 30
. B

4

2

19
26

Geocentric
Latitude,
o i
IZ , 40 S
Q . 20.
5.25

B 8

6 " 20N
11 . 45
178
20 . 45
22 . 45
22 45
ar K3 15
19 + 30
17 . 20
I§ .30

13 .. §0
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Perihelion, June g, 1789. Perihelion, June 23, 1789.
Diftance ; . Diftance . .
Davys of the | from the| Geocentric | Geocentric |iDays of the | from the] Geocentric | Geocentric
Month, | Periiel, | Longitude, Latitude. onth, | Perihel, | Longitude. | Latitude,
in days. ;| 7 o ) indays, [§ © 1| o i
May 8| 32 |r.11.3°012,.45 S}| May 16| 40 |1.11. ©|15.20 8§
16 24 Y1.21.49| 9.135 24| 2'32 L1 .20, @, ke
241 16 |27 3. 9] 520 W June CEEC 249 ka2 1. 009 9. 20
June 1 8 12.35. '@} 0.20 | 9 16 |z .12,30] §.120
g | Perihel.| 2 . 29 . 20} §5.45N 17 8 la2.254.30| o.15
17 8 |3-14.20]|10.55 25| Perihel|3.10. of 5.30N
251 16 . Wie Wl T Th July 3 B Raasapil 1o 38
July 3| 24 |4.16. ¢|18 .15 11 16 g1 a0l 14 0
11 32 §. I.40119 .30 19 24 |4.27. 0|16, 10
rgl 40 (5.0, el19 . 15 271 ‘32 |[§.1X 30077 .18
27] 48 |s5.28.10}017.45 Aug. 4| 40 |5.24.30|16. 50
Auvg. 4 56 [6. 8.,20]16. 30 12| 48 |6, 5.20|15. 40
12f 64 |b.16,40]|15, O 20 56 16.15. ol1s,30
20f 42 l6.24. 0l13.30
Perihelion, July 11, 1789. Perihelion, July 27, 178q.
Diftance : . Diltance
Days of the | from the Geocentric | Geocentric ||Days of the from the] Geocentric | Geocentric
Month. Periliel. L'J'“g't“‘j"’-'- Latitude, Month, |Perihel, Longitude. Latitude,
in Jdays. S - L&) ’ in days. | S5 o 1o i
May 24| 48 |1.10.45|17.458||June 1| 56 l1.50. o0|l20.15 8
June 1 40 |71.19,15}10. 10 9| 48 |1.18 .20 19. o
g 32 |I.29.20[13.30 171 40 1T 2740107, .8
17 24 |z.10. €| G.45 25] 32 |2. 8. oliz, 135
25 16722220 5530 July 31 24 2.19.30|10, 20
July: 3|, 8.13. 6. o] 0.10 11} 300 3,02, ap| Geews
11 Pﬁrihel.f_g,ﬂ, ol 5.30MN 19 !8 316 . 0| o.10
19 ot | 4. 6.10]| 9,45 27 Perihel. T B o EON
27 36k |ge 225 80103, 0 Avg. 4 8 l4.17.20| 9.355
Augi 4| 24 |5. 7.20(14.50 121 16 |5, 2.45(12. 30
12 32 |5.z:.015.3ﬂ 201 24 |5.17. ©0|14. ©
20| ~40 (b6, 2.40|15. © 28] 32 |5.29.40]|14.20
28] 48 16.12.20]|184. D Sept. 5| 40 6,10, 40 I3 . 45
131 48 |6.20, 013, @



4

Perihelion, Avg. 12, 1789.

Days of the
Month.

June g
17
25
July 3
11
19
27

Diftance
from the
Perihel.
in days.

4
56
48
40
32
24
16

Geocentric
Longitude.
] [
9.15
ST 0
Ll 0
. ‘0, IN
o e O
.20, 10
3.12, 30

(SIS S T I - 5

Geocentric
Latitude,

0 1'
22 .45.5
22 4 O
20 . 35
18 . 45
I5.30
11,15
6,15

19 ]

3 = x 1 r
Perihelion, Aug. 12,

Days of the
" Month,

Auvg. 4
12
20
28
Sept. §
13

21

Diftance
from the
Peiihel.

in days.

8
Perihel.

8

16

24

32

40

Geocentric
Longitude.

0 i
F i ag
4.012,20
4..28 .50
Lol o b 0,
5027 .10
e
0:19:, O

1789.

Geocentiic
Latitude.
D &
0.1095
5.40N
9.45
12 . 15
IT. 15
13 . 45
i3.. O

POST-
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HAD omitted mentioning in its proper place, another

ufle to which the annexed drawing of the Comet’s Orbit
may be applied; viz. to the feeing at once whether any
oblerved Comet is the one we are fecking. Suppolfe, for
example, that a comet is oblerved on January goth, 1789,
with a longitude of 7: 207 and 10° fouth latitude, draw a
line through the fun, cutting the ecliptic in the obferved
longitude, and a parallel line pafling through the place of
the earth in its orbit, does not cut the orbit of the comet at
all; and therefore, the comet obferved cannot be the one
of 1661.

Suppofe the obferved longitude had been ¢°* 10°, and its
latitude 10° fouth; in this cafe, a line drawn as above will
cut the comet’s orbit; but in a part where it mufl have an
high northern latitude ; and therefore, this likewife cannot
be the expetted comet.

Suppofe the longitude of the comet obferved as above to
be g 12° 30/, and its latitude north to be 21° 30°; by the
operation above flated it will appear, that the comet we
feek will have that longitude eight days after its perihelion
with a northern latitude. The method given in the former
part of the work will at once find the latitude for thefe
points, which is jult what was obferved. This comet may
therefore be the one fought; but 1t will require two obfer-
vations more to bring it to a certainty, as many parabolas
may pals through two given points, but only one can pafs
through three {uch points.

3 De-
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Defeription of a Method of laking the differences of Right Af-
cenfion and Declination ; with the Reticule Rhomboide of Dr.
Bradley, without placing the Inflrument in the Plane of the
Equator. '

HE very ingenious {yftem of Wires, invented by Dr.

BrapirEey, for taking differences of Right Afcenfion

and Declination, and called fince #be Reticule Rhomboide,

has this inconvenience in common with all others, that it
requires being placed in an equatorial pofition.

As this is {carcely poflible without an equatorial motion
in the ftand of the telefcope, and even then is not accom-
plifhed either with eafe or expedition, a method of apply-
ing the Rhomboid, by which a confiderable degree of ac-
curacy may be obtamned, without the lealt regard to the
pofition of the inltrument, provided it be but fteady, muft
be often extremely convenient, and may fometimes be
very ufeful, particularly with refpeét to comets, which are
feen at times when the obferver may not have accurate in-
firuments at hand, or time to remove and replace thofe
which he has; whereas this method requires no preparation

D2 but
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but pointing the telefcope to the object intended to be ob-
ferved.

It is {carce neceflary to fay, that the conftruction of the
Rhomboid is by forming a triangle, whofe bafe (vid. fig. 1.)
B C is equal to the perpendicular AD. Then by the pro-
perties of fimilar triangles, the diflerences of every line
drawn parallel to the bafe will be equal to the parts of the
perpendicular intercepted between thofelines. Thusiet. 1. 1.
and 2. 2. (fig. 1.) ‘be the paths ol two ftars through the
Rhomboid ; the difference of « 2 and 4 4, the tranfits of
the ftars through the field of the Rhomboid, will be equal
to ¢ ¢, their difference in Declination. Their difference of
Right Afcenfion is found by halving the obferved lines of
the tranfits, which of courfe gives their paflage over the centre
of the inftrument, no other wires being ufed but A. B. and
A.C.

In practice, the Rhomboid is completed by joining two
of thefe triangles by the bafe, in order that the whole ex-
tent of the field of the tclefcope may be applied to differ-
ence of Declination (vid. fig. g.); but the theory of the in-
flrument exifls in either of the triangles.

In order to make obfervations with the inftrument out of
an equatorial pofition,. it is neceflary to have a third wire
bifecting the Rhomboid, as in fig. 2. and the appulfes of the
bodies to be compared, muft be obferved to each of the
three wires. A drawing mult be prepared of the Rhom-

boid,
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boid, of fuch a fize, that a fecond of time may be equal to
about a tenth of an inch, or about twice the fize of fig. 2.
Then with a fcale of equal parts, cut ona chamfered edge,
apply the obferved times of the tranfits of each flar to the
figure, fo that they may exattly correfpond to the obferva-
tions, and draw pencil lines, which, if the obfervations are
well made, will be parallel. The diftance between thefe
lines will be equal to the difference of Declination of the
two {lars, meafured on the fame {cale of equal parts; which
mulft be reduced to degrees and minutes of a great circle,
at the rate of a degree to four minutes, as ufual: and a
line let fall from the point of tranfit of one ftar, through the
middle wire perpendicularly on the path of the other, will
give the correction of the differences of Rt.Afc. obferved by
the middle wire; that corretion being mealured from the
point where the above-mentioned perpendicular cuts the
path of the flar, to that {tar’s tranfit over the middle wire ;

which correttion will, when the Rhomboid declines weft-
ward, as in fig. 2. be additive when the northern ftar pre-
cedes in Right Afcenfion, and fubtrattive when the fou-
thern one precedes ; and the contrary when the Rhomboid

declines ealtward.

Thus 1n fig. 2. let 1. 1. and 2. 2. be the paths of two ftars
obferved through the Rhomboid, and let the diftance « 2
be twenty-one {econds in time ; 8 9 ten feconds; 4 ¢ thirty-
five feconds; and ¢ { be fixteen {econds and a half; then,
if a {cale of one-twentieth of an inch to a fecond be ufed,

they
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they will appear as in the Drawing, and the difference of
Declination will be the perpendicular o ¢, or 8 s, equal to
twelve feconds in time, or 3 of a degree; and the correc-
tion to be applied as above direfted to the differences of
Right Afcenfion found by the tranfits of the {tars over the
central wire A. D, will be the fpace o £, or ¢ o, equal to 8%
{econds 1n time.

If one of the ftars at 3. g. palles over the lower half of
the Rhomboid, the operation is exattly the fame, as is evi-
dent by infpeétion of the figure where » 6§ is 2g9: feconds,
6 : 26 feconds. The difference of Declination between 2. 2.
and g. g. 1s ¢ ¢ = 17 leconds, or 4” 15" of a degree, and b ¢
the correction for the Right Afcenfion 12} {econds.

I have hitherto, for the fake of fimplicity, confidered the
flars to be cbfcrved as being in the equator ; when they are
not, previous to every other operation, the obferved times
muft be reduced to equatorial, by multiplying them by the
cofine of the Declination; but this is neceffary in the ufual
method of obferving with the Rhomboid, Itis alfo to be
obferved, that the lines of the two {lars’ paths through the
inftrument, when laid down on the drawing, will feldom
be exaltly parallel, as a very little error in the obfervations
will fenfibly affect their parallelifm; but if the inclination
be {mall, it will caufe but a very {light error in the mea-
{ure of the Declination, which I generally take in the centre
of the infirument,

For
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For oblervations of comets, whole light 1s often {o feeble
as not to bear any illumination to the wires, itis neceffary
to have them large; or, perhaps, it is {lill better to have the
inclined parts of the Reticule made of narrow plates, feather
edged, as the emerfion and 1mmerfion of a faint comet from
their interior edges, is a more accurate obfervation than
any that can be made with wires. In {fuch a cafe, if
the telelcope be fet [teady, it is not necellary to obferve
the bifection of the comet by the central wire, but only that
of the ftar with which it is compared; and having laid
down the path of the {lar as belore diretted on the drawing,
with a parallel ruler draw a line parallel to the path of the
flar, and containing in the figure of the Reticule, the ob-
ferved number of {econds employed by the comet to tra-
verfe the Reticule, and then proceed as before directed:
but, if poflible, it is always belt to obferve both ftar and
comet at the central wire, as then the obfervations, when
laid down, are a check on each other.

I have reafon to think, by a comparifon of feveral
obfervations made in the above-defcribed method on
the comet of 1780, when very faint, and compared by
Dr. Mailkelyne with his own at Greenwich; that in the moit
unfavourable circumflances, this way will not be fubject to
an error of more than a fecond and an half in time in Right
Afcenfion: and 20” in Declination, even at confiderable
diltances from the equator.

T o e
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