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XXI. Eclipses of the Satellites of Fupiter, observed by John
Goldingham, Esq. F. R. S. and under his Superintendance, at
Madras, in the East Indies.

Read June go, 1808,

THE following eclipses of the satellites of Jupiter, were ob-
served with achromatic telescopes, by DoLLoND, of three and
half féet focal length, and magnifying power between 7o and
80 ; having been constructed more immediately for this pur-
pose, for which they were exceedingly well calculated in all
respects.

An astronomical clock, with gridiron pendulum, and dead
beat, regulated by transits of the sun and stars, was used for-
the time ; which was deduced from the transit of the sun
nearest the eclipse, and verified by the one immediately pre-
ceding or following.

The circumstances under which the eclipses were observed
are noted ; from these may be inferred, how far the results
are to be depended upon: those observed with the  air clear
and the planet high,” are the most satisfactory and valuable,
niothing to the contrary being afterwards expressed.

The longitude of the place, by numercus observations of
various descriptions, is 5% : 21’ : 14" or 80° : 18’ : go” east of
Greenwich: by comparing this with the numbers in the last
column, the difference of the tables will be obtained.
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The greater number of these eclipses were not visible at
Greenwich, but have been found very useful, when corres-
pondent observations have been taken in India.

Pérsons not much in the habit of observing these eclipses,
but desirous of obtaining as much correct information from
their observations as possible, may find the following general
remarks of use. '

A correct difference of longitude, it would appear, is not to
be expected, by comparing the time of observation with that
in the tables; it therefore becomes necessary to have a cor-
respondent observation to compare with, or some satisfactory
observations taken under a known meridian, about the time ;
from~whichthe errors of the tables may be found. Corres-
pondent observations, should, however, be obtained if pos-
sible : but it must not be supposed, that even these will give
a correct difference of longitude, unless observed at both
places, under the like favourable circumstances, and with
télescopes of the same powers.

The air being clear ; the planet so high as to be out of the
thick atmosphere, and to make the position easy ; the telescope
sheltered from the wind, and steady ; neither moonlight nor
twilight, and the satellite not near the body of the planet:
An eclipse observed under such circumstances, will, I appre-
hend, be as perfect as it well can be; and a correspondent
observation taken upder the like circumstances, will give a
correct difference of longitude of the two places, provided the
eclipsebe observed with telescopes of the same powers.

‘Taking the eclipses in the following tables, observed under
these favourable circumstances as the standard, and com-
paring their results -as given in the last: column, with those

Tta,
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6f the others’ it will be found; howmuch the latter are af-
fected, by the eclipses having been observed: when the atmos-
phére was hazy, or the ‘planet:very. low, during-twitight; or
whén the moon was near the planet or the satellite not far
from the body of Jupiter; and that even if correspondent ob-.
$ervations had been taken, under favourable circumstances, at
a known meridian, the difference of longitude given by the
éSimparison would have been far.from correct: the same
éclipse observed at two places, under similar unfavourable
circumstances, would possibly give a result near the truth;
as the observations at both places would be affected in the
same way, but-probably not in an equal degree, as it is not
likely there would be exactly the same degree of haze, the
same strength- of twilight, &c. &c. at both places; and there-
fore those- observations taken under the same favourable cir-
cumstances can only be relied upon with certainty.

-It may not be an easy matter to have telescopes at both
places of precisely the same pbwers for these observations:
at Madras we had two telescopes in use, constructed at the
same time, in appearance precisely alike, and intended by
Dorrenp to have been so in all respects; yet on repeated
trials, one was found to have a decided advantage of several
seconds over the other, shewing the emersions sooner, and
the immersions later by that quantity. In order to do away
the error arising from-a difference in the powers of telescopes,
#mmersions and emersions should be observed at both places ;
the difference of longitude will be as much. greater than it
ought to be by one series as less by the other, but the medium
will be the correct difference of longitude of the places: it is
possible also- there may be some difference in the eyes of
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observers, any error which may arise from this source will
also be done away by this method.

Hence it would -appear, that in order to obtain a correct dif-
ference of longitude of two places from correspondent eclipses.
of the satellites of Jupiter, the circumstances at both places
should be similar and favourable; and that the telescopes
should have equal powers, or that both immersions and emer-
sions should be observed, which indeed ought always to be
done, where time will admit: also, that the circumstances
being favourable at one place and not so at the other, a result
very different from the truth will be obtained.
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Eclipses of the Satellites of Yupiter.
TLable 1. First Satellite.

s g+
"Fithe of OBkation. Time by | Longitude of
the Ephe- {Madras by the Circumstances of Weather, &c.
Apparent, Mean. | mens. Tables.

Im. 6 4 26 -
R agss S i R A

I fasdz vz “e5 43755 |10 21 47
MR\ 37597 7 1v7 37 27 |12 16 57

’ ¥

20 46 {Planet clear and high, but near the ).

20 29,5 |Placet low and covered with a fog. Dark.

20 47 ‘|Clear. D bright, though distant from 4. Twilight,
20 37,3 [Clear, and the planet at a convenient altitude.

‘2020 |3 clear and high, but near @ rise,

20 35,5 Planet rather low, and not very clear, The D bright.
" 20 26" |Hazy. Planet high.

20 5,5 {Planet low, but clear,

20 23 '|Clear. The:) -up, but not very near 9.

20 14 [Planet high, but covered with haze and near the ) -
'20 14,6 |Planet high. Dark, but the atmosphere hazy.

19 54 [Planet high,"but covered with a2Kin haze.

20 12,3 {Clear. Planet high.

20 13,5|Clear. Y high. The D up, bit not bright or near .

zo ¢ |Y high. A considerable undulation.

19 ‘52,6 |Planet rather low and misty.

19 57,3 |Clear. '

a ¢+ ¢ {8% ¢ 1 | R ¢.

17 28 45 D17 417831 j1z 7 59
{15 41 24,5115 56 4 |10 20 5%
17 35 6 L1749 30 112 14 1g
15 52 8,3 15.;.% 58,4110 31 31
17 46 49 “HBEE TF - |12 26 24
|14 11 8,514 18 34,5 8 50 33
16 6 a7 HiBh B1 o 46 1
1z 36°34,51i2 32758 | 7710 19
4, § 411

o 54
24 27
9 1853
13 2

h
5
5
5
5
5
5
5
7 ]
9 5
1 5
<112 44 41,0112 41 §3,8| 7 5
<114 38 47 1435 10 |'9 5
.16 33 14,316 29 16 |11 5
.12 55 24,5112 51 36,2] 7 35 11y §
-114 48 46 114 45 41 | 9 28 37| §
.| 9 16 46,619 13 56 '| 3 56 54 §
15 41 41,316 39 40,711 21 44 5
11 g 53, .01 8 11 5 49 59/ 5 1954 (Clear. The D up, but not near 1.
4 7.58 o518 1 252|237 22] § 20 38,5 {Planet rather hazy; other circumstantes favourable,
[1oW 6756,5110 12 §2,5| 4 44 49] § 22 7,5 |Planet high, but covered with~h‘azF:~"
6 51 15 6 50 54 1 § 20 45 [Planet high, but hazy, and near the ).
I 5 20 49 |[Clear. Dark. Planet high.
2 5 21 14 |Planet high, but rather hazy.
2 5 20 59 [Planet low, but clear. Dark.
° § 21 14,5 |Planet rather hazy. Twilight.
5
5
5
5
5
5
5
5
5
5
]
5
5
5
3
5
5
5

30 30
53 21
15 4
30 51
46 11

Em{ 71410 |7 § 586
M. 36 18- F 7 21 38
-4 ] 5T 50 |7 35 555
8,7 255] 5 54'515
117 .7 55,4117 20 40 |11 47 32| § 20 2344 Planet covered with haze. .

ey s 1 20 25 [Rather hazy, D up, and mear the ldse quarter.
20 40 {Clear.. The planet high, but twilight.

20 45 [Planet clear, though low. Dark.

|14 T3 1359 g9 | 8 40 28
20 44 (Clear. 2 high. The D up, but not ner the phihet,

(58538 15 52 28 |10 34 54
.12 16 54,51 2 13 O51 6 §7 21X
14 11.37 j14 7 41 | 8 50 52
. |16 4.31 16 1 1 |I0 43 57
8 5¥2355 18755 19,6 3 31 11
,~.¥5ﬂ1$!?17;§“16 2t 04 |10 356
VY8 o Hio g 42 | 5 22
I L L4023 19,3] 5 56 28
‘\‘9 37 38,5 9742 16,51 4 16 33}
SYIgsT fyac3gizn 8 1o a3
4
6
5

1 +5 {Clear. .

zg 3’,2 d Planet high, but hazy.

20 34 (Planet high and clear.

20 12,5 |Planet low, near the D, and tremulous:

20 15,5 [Planet high, but rather hazy; -and.the ‘D -up.

20 19 Plianet hi%h,hand dark. ’

20 46,4 {Clear, and the planet hizh. Y up, and abottt {0 fror
21 45,; Planet high ang hazy. f]:")m'k. P 452 frofm 2.
2] 42 (Planet near the D, ard covered with z thin haze,

20 z35,§ {Cleir, but Y near the D.
‘20 3.3 Clear. Dark. Planet high,

20 '26,8:|Clear. Dark.

20 31 HClear, but the D up, and near full,

2

LEm.| 7 8§ibgien:8 6o 55 | 2 39 341
f’-‘m‘_% SPIES 756 277 | 4 37 19

I gpugyre-51 675716 3571
110 21 32 10 12 21,5 I 1
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Table 1. First Satellite continued.

Im Time of Observation. Time by | Longitude of
Day. | or [~ " "y the Ephe- {Madras by the Circamstances of Weather, &c.
Em.| Apparent. Mean. TEris, Tables. o
h i h 1 ” h ’ i h ’ ”n
Oct. 6jEm.i 6 49 10,5} 6 14,5/ 1 28 2 20 43,c {Clear, and the planet high.
2ol Em.j10 44 7,§ 10 % 58 5 5 23 zg g 20 ﬁ,,g Clear. Dark, but the planet low,

Dec.14/Em.| 7 30 33 | 7 25 43:4] 2 9 55| 5 20 38 [Planet low, but clear. Dark.

1796, .

Afn? 3lIm.j17 12 6 {17 153 2z |11 5t 12| § 20 54 |Planet rather hazy, and near the .
26| Im. (17 26 56,317 29 31,2{12 6 11| § 20 25,3 |Planet high and clear, but twilight.

May 12/ Im. |15 43 29,3{15 39 32 |10 22 59| 5 20 30,3 |Planet high, but hazy. '

28/ Im.|13 58 11,2113 55 11 | 8 37 23| 5 20 48,2|A thin haze over 3. The D near.

Junezo|lm.|r4 2z 48 |14 4 6,5\ 8 42 6| 5 zo 42 (Planet high. A thin haze and moonlight.

July 6/Im.|12 15 38 {12 20 4 | 6 54 52 5 20 46 |Flying clouds. Dark. Planet high.

22/ 1lm. |10 30 15 (10 36 16,5| 5 "9 28 § 20 47 [|Planet low, but clear. A little tremulous, The D near 2.
29, Im. {12 24.15 {12 30 15 |7 3 33| § 20 42 |Clear. Planet high,

Sep. 13; Emdis 14. 36415 9 23,6 9 53 8| 5 20 §55,6|Planet rather low, but clear.
22| Em.11 40 44,511 32 58,5| 6 20 8] 5 zo 36,5 |Planet high. Rather hazy.

Oct. 1{Em.| 8 8 3,517 5723 |2 47 8 5 20 55,5|Clear, and the planet high.

15 Emf12 "2 43 |11 48 19 | 6 41 ggl 5 20 44 (Planet high. Thin clouds.
17/Bm. 6 31 58 | 6 17 13 |1 11 17| 5 20 41 |[Clear. The planet sufficiently high.
311 Emdiro 25 1,5{10 8 47,3| 5 4 15| 5 20 46,5 [Clear. Planet high.

Nov. gl Em.| 6 50 17,4] 6 34 26 | 1 28 44/ 5 21 33,4 (Planet high, covered by a thin cloud,
23| Em.10,38 36 {10 25 37 |5 17 45| 5 20 51 [Clear. The planet moderately high.

Dec. z{Em.l 7 o0 31,2{.6 50 40 | 1 39 34] § 20 57,2|Clear. Planet high. D up, but far from .

1768, " . .
]an.9 6 Em.] 6 46 41,2} 6 53 13,51 1 25 58] 5 20 43,2|Clear, Planet highci . loud . o
Planet high, but hid by a cloud at the precise time’ of the
131 Em.} 8 40 23,4 8 49 46,6{ 3 19 8 5 21 15,4 emersign, and probably 15" afterwardsl.)
29, Bm.{ 6 56 37,31 7 10 17,7{ 1 35 51| 5§ 20 46,3[Clear. Planet sufficiently high. D up, but far from 2.
' Planet rather low, but generally clear. Observation not

Feb. 5|Em.| 8 51 44.4| 9 6 12,2] 3 31 o] 5 20 444 satisfactory. : ‘ .
211Em.] 7 13, 4.8{.7 26 59,2] 1 52 21| 5§ 20 43,8 [Planet high, but very 1remulous and near the D,

Mar 16/ Em.| 7 36 34,5 7 45 16,3 z 13 36| 5 22 §8,5 [Planet very low. Observation of little value in. consequence,

Junerz; Im. |17 31 25,5{17 30 §3,5112 11 23] 5 19 58,5 |[Planet high. Rather hazy, about @ rise. .

Aug. 6 (}m 14. 9.36,4(14 15 2 | 8 4B 23] § zI 15,4[Clear. Planet high, but about 15° above the ».

Oct. 71Im.j13 1 48 |12 49 27 | 7 40 24] 5 21 24 |Planet high. Clear,
16/Im.| 9 26 12,3| 9 11 44,5\ 4 4 53| 5 21 19,3 |Planet sufliciently high. Clear.

21 Im. |16 52 22,416 36 59,3[11 31 16| § 21 &,4 [Clear. Planet high.
23 Im. 11 2Y 24,2011 5 46,6{ 6 o 2| 5 21 22,2 (Clear. Planethigh D up, and near full.
30| Im. (13 15 58, |12 59 45,6| 7 54 43| 5 21 17 {Planet near the zenith. D up, but far from 2.

Nov.rs| Emd13 39 55,5113 24 55,4] 8 18 28} 5 21 27,5 |Planethigh. Clear. Observation not satisfactory to.16,0r 15”.
A7/ Em. 8, 7 34 .7 52 35 | 2 46 45 5 20 2g  [Clear. Planet high. D up, but far from %...
24/EmJ1o o 3 | 947 13.5] 4 39 32| 5 20 g1 [Clear. Planet bigh. Moonlight.

Dec. 3/ Em,| 6 20.50 |6 11 ¢,8{ 0 59 54| § zo 56 |Planet high. A very thin cloud over the planet.

171 Em.j10 3 §8,4[10 © 48,7| 4 43 29 5 20 29.4|Clear. Planet near the zenith. Moonlight,
24/ Em.|11 55 57,4111 56 19. | 5 35 15| § 20 42,4 Planct high, Atmosphere somewhat hazy. Mognlight,
311 Em.13 48 53.4]13 52 43 | 8 27 12| § 21 41,4|Planet low, and tremulous, Observation of little.value.
1799
Jan. glEmlio 7 57,2110 15 43,51 4 47 371 5 20 z0,2|Clear. Planet high,
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Table I. Kirst Satellite continmed.

Im. TIME 8F Ubsérvation. Time by | Longitule bf

Day. | or the Ephe. {Madras by the, Circumstances of Weather, &¢
Em.] Appsreak-'4 - Mean, ‘meris. Tables.
TSR NP T IR ' I | » h 1w ’ n o

Jan. s6]Em.f12 1 20 |12 11 44,5 6 40 36

18/ Em.| 6 29 15,21 6 30 13,8/ 1 8 gé
251Em| 8 23 10,5| 896 oL,5| 3 2 42
Feb. 11Em.j10 17 45,5110 31°49.5| 4 §7 10|
1RSI R I 6 156 32,8 ) '
17/Em.| 8 38 1 | 8 52 21,6
Aug. 2| Im. 15 43 16 DI55°48 5,701
Sep. 10{Im. |14 18 §,2 |14 14 44,6
Oct. 3|Im. |14 34 57,6 lg 23 49,6
l?#lm. 18440 ¥8y116 417 11,8

20 44. |Planet rather low and tremulous.

‘20 1g,z [Planet high. D about 30° from .

2o 28,5 (Clear. Planet high, L ‘
20 33,5 |Planet low, add covered with  thin haze.

20 35,7 {Placet high. Clear} Moonlight.

‘20 34 (Planet high. Clear,” ¥ up, butfar from 24.
19 45 11;Lllow angélmi.gy. ' . %
20 40,2 [Planét high. Cleéar, -’up; bift ofposite ¥
20 ‘;'226 Planet high. Cleari P

20 §2,7 Planiet high. 'Clea

21 16 [Clear. Pfanerhigh.’ ) '
20 16,7 |Planet rathiér low; But cledr. M{ob[ighr.
20 28,z [Clear. high. Sit. close to 3. D near full.

Nov.aghmefugizightfs § o 10 12,6
Degnisfitsd 1;‘393*4‘?»7 745 1257
131Im.} g 24 39,2 9 19 23,6
22| Emlgigblizn| ¥ 55 7ri8]-
27 gm. 15 18 12,315 20 00,6
29l Em.| g 45 42 -['9 48 22
Secon Sagenite, o4
Em.] 7 12 27,6 7 16 o2

®
5
5
5
5
5
5
5
5
5
5
5
5
; 22 31, |Planet high, But hd}?:' -

56 46| 5 21 26,3 |Planet high, rather Frertrhlbns.

5
5
]
5
5
5
5
5
5
5
5
5
5
S
5

PO NP DD D QW
Y N
w
o0

21 13 ([Clear. Planet highi

31

180c0.

Jan., 5| Boi.pey: g6 g352411 42’ 54,4
14/Em.| 7 56 17,41 8 5 51
21} Em.} g 48 4405510 0 33.6
30| Emehbitio 45 { 6 24 30

Feb, 6§ Em84441.5] 8 19 12
IEmjio o 5 lio 14.40

Mar. 5{Emgia-18.16,2110 29 17 .

-
f e
0
>
+ 0

2% 472,6 Planet ﬁig‘h and cledr. Dup. Observation hat satisfactory.

21~14}z [Clear, _‘Pianet’ f;i h, + Noohlight.
23 49,4 Clear. Pkanet}hiéhi

20 #1,5Clear; Planet*highy . .

" 2o 56! [Plariet high, rather hazy! "Twilight. ,
20 33,5 {Planet near the zenith. - °D up, dncettaihttd 6
20 53. [Planet high, rather hazy.

20 54,2 |Planet high. Dup.

6.
2
4
)
2
4
4
23 Em.| 8 42 25 {8 48 49,21 3-21 38 § 20 47 "|Clear. Planet-high.

Apr. glEm| 7 725 |7 9 00,6] 1 46 8 5 21 17 |Planet high. D tull, but opposite 2.
160Bm|{ g 425 |9 4 8,2 3 43 26 5§ 20 50 [Planetrather low: tremulous. Dark.

May 2/|Em.} 727 13 |7 24 o |2 6 .0 5 21 13 (Planet rother low, somewhat hazy.

2351 Em.| 7 45 0.4] 7 41 32,5| 2 20 53 § 24. 7,4{Planet very low. A thick haze.
g so|Im. |14 28 ¢ {14 17 15,4} 9 7 37 5 20 32 [Airclear. 2 high. The object glass ratherdimmed by the dew.
1801, 4 .

Jan. 15\ Im. |14 27 26,3114 37 25/11 9 4 58! 5 22 31,3{Clear, Planet high.
17{Jm.| 8 52 59,2 9 3 31,2} 3 3z 51| § 20 2,2{Clear. Planet high.
24{Em13 1 22 |13 13 56,3] 7 39 57| 5 21 25 [Planet near the zenith., Position very aukward.
26/Em{ 7 28 47 |7 41 45,71 2 8 4 5 20 43 (Clear. Planet high, Moonlight.

Feb, 2Em) 921 17 193517 |4 1 4 5 2013 [(Planet high. D just rising. |
ol Emji1 15 8,611 29 45,3] § 54 52| § 20 16,6 Planet near the zenith. Clear.
18{Emt 7 38 22 {7 52 41 | 2 18 8 5 20 14 |Plavet high. D up, but far from 1.
23| Emj15 6 34315 20 15,3} 9 44 38| § 21 56,3 {Planet very low and tremulous.
25| EmJ 9 33 28,6 9 46 53,1| 4 13 34 § 19 54,5]Moonlight. Planet near the zenith.

Mar, ¢ Emin 29 51,3111 41 52 |6 g 39 § 20 12,3Clear. Planet high. D up, but far from 2.,
B Em.! 5 59 38,5| 6 11 14,5{ 0 38 42} 5 20 56,5 |Planet high., Somewhat hazy. Twilight,
1}Em.j13 26 18 |13 36 33 [ 8 6 6] 5 20 12 |Planet rather low and tremulous.

IMEmd 7 55 37,41 8 5 23,21 2 35 14] 5 20 23,4{Clear. Planet high,
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Table 1. First Satellite continued.

Im. Time of Observation, Timeby | Longitude of ]
Day. | or the Ephe- {Madras by the Circumstances of Weather; &c:
Em,} Apparent. Mean. meris. Tables. .
h ¢ 14 hot " h ¢+ ofh 7 i ,
Mar.27} Em |11 49 49,611 55 20,2 6 2g 6| 5 20 43,6 [Planet rather low, but clear.
zé Em.} 6 xg §2,7 6 ig 50,31 0 sg 21} § 20 31,7 Clear. Planet high. Twilight.
Apr. 5 Em. 8 15, 48 | 8 18 35,5 2 55 23] § 20 2§ Planet high. Rather hazy., . | . .
12{Em.10 15 37 {10 16 24,8 4 52 14} 5 23 18 [Clear. 2 high, The obsei‘va.-tioh,nbt!satxsﬂu‘»tor#u
28/ Em| .8 35 44| 8 32 25,3| 3 14 24] § 20 40,4 |Planet high, but hazy. =
Mayz1]Em.| 8 '49 53.4| 8 46 6 | 3.29 8 5 20 45,4 [Clear, dnd planet high. The D.up.
Nov. 3{Im.{r5 32.11, |15 15 56,5[:0.13 43f 5 18 28 |Planet high. A thin haze.
19| Im. 113 47 38 |13 33 19,3| 8 27 15| 5 20 23 |Planet low and tremulous.. .
26) lm. {15 34 46 115 22 25 |10 18 49| 5 15 57 [Ulanct high, but covered with a thick hazé,
Dec. 3iIm.j17 30 17 20 20,31z 9 36| 5 20 30 [Clear. 2| in the zenith. Twilight-just.,ug.pfaﬂimga\
z6{fm.l17 27 59. {17 290 s5,7]12 7 24| 5 20 35 |Clear. 2 high, but near the ). Twilight'beginning..
1802, | b e 10T 0L . R
Jan.18{Im 17 27 o {17 37 538|126 16| 5 20 44 [Planet high, Rather hazy. 3 up. T‘wili.glin.,
Feb. giIm.to 7 25 {10.21 50 | 4 46 55 5 20 30 [Clear. Planet high.
19| lma {13 54 50,2114 "9 11,7| .8 34 38 5 20 21,2{Clear. Planet hugh. D near 1.
28| Em {12 34 10,3]12 47 10,5| 7 13 30} 5 20 40,3 [Clear. Planet high,
Mar. 7/ Em.14.29 11 |14 40 31,6)/ 9 9 o 5§ 20 2z [Planet high. Clear.
" ogikm 5817 |9 911 {338 65 20 11 [Clear. Planet high.
16V Em.|10 54 22,7111 ,3.20,4| 5 .34 14| 5§ 20 8,7(Clear. Planet high. D near 2, and almost full.,
Apr. 8 Bmusr 14 37,5 (1r 16 36,71 § 52 55| 5 21 42,5 |Planet high. Hazy.
17} Em.} 7 38 34.4] 7 38 11 | 2 18 24| 5 20 10,4|Clear. 2 in the zenith, D rising.
Junezg|Em.| 8 15 23,.| 8 17 23,4] 2 53 9 5§ 22 4 |Planet high, but misty. Telescope not steady.
Oct. 30| Im. 136,34, 29 416 17 19,5(11 13 57[ 5 20 32 |Planet rather low and tremulous. Air clear.
Nov.2zjim. (16 41 31 16 27 55 |11 20 55/ 5 20 36 |Planet rather low, but clear.
Dec. 55} Im. 16 45 48,6116 41 18,611 20 55/ 5 24 33,6|Clear. ?2f near the . Uncertain observation,.
311 Im. (14 48 44,614 52 g,6] 9 28 22| § 20 22,6{Clear. Planet high.

MDCCCVIIT.
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Table II. Second Satellite.
Im. Time of Observation. Time by | Longitude of .
Day. | or the Ephe- {Madras by the Circumstances of Weather, &c.
m,{ Apparent. Mean. meris. Tables.
1794. | ” | S o b/ |l h ot ¥
Feb. 27| Im. {15 17 10 [15 30 5 |9 58 37 5 18 33 |Planet low, and covered with haze.
Mar.31/Im. |15 4 40,315 8 42 | 9 45 14] 5 19 26,3 |Clear. Planet high. )
Apr. 7 Im. 17 41 2,5017 42" 57,712 22" 3| 5 18 59,5/Clear. Planet high. Near © rise.
25/Im.[12 10 55 (12 8 34 | 6 52 17| 5 18 36 |Clouds covered the planet, after the satellite had faded, pro.
) bably a very few seconds before it immerged. '
May 2/ Im. |14 47 27 (14 44 13,5] 9 27 32| § 19 55 |Planet near the meridian, but very tremulous.
9 Im.{17 22 6 {17 18 13,5{12 2 11| § 19 55 [Clear. Planet high. Strong twilight.
27, Im. 111 16_ 43,3111 43 30,3 6 26 38/ 5 20 5,3|Clear, Planet high, Dark.
June 3| Ini’(P£°20" 13" |14 18 "1 | 8 59 41| § zo 32 |Clear. Planet high. Dark,
10| Im, 116 52, 37-11651 43 |11 32 26| § 20 11 |[Clear, but U rather low. ,Beginning of the twilight.
2l %“'.u’ 21°°7 |11 2229 |6 o351l 52036 [Clear. Planet high. Satellite emesged clasé to the plaget.
July 18 Bm’[*819713,6 '8 22 49s5| 2- 57 8| § 20 5,6 |Planet high. Very little hazy.
Aug.17/Em.| 7 56 " 1,6{ 7 59 39,5| 2 35 54| § 20 7,6 Planet high. Clear. Dark. .
24/ Em.[10 33 19,4/10 35 15 | § 12 43 § 20 36,4 Planet high. Very thin haze. Dark,
Oct.200Em.| 7 36 1 |7 20 49,5] 2 14 43/ 5 21 18 |Clear. Dark.
1795. )
A}ng.sx In. 16 34 57,5116 38 11 16 1| 5 18 §6,5!Clear. Dark. Planet sufficiently high,
May 3|Im.[16 26 50 |16 23 26 |11 6 28 5 20 22 |Hazy. Plamet high. D up, but far from U, .
28{Im.[13 32 6 1329 1 |8 11-48 § z0 18 |Planet high. Rather hazy. The D up, butifar from ¥.
Aug.11/Em. 7 24 42 [ 7 29 27,5| 2 4 26| § 20 16 [Clear. Dark, Wind high; )
18 Em.jio 1 18,4110 447 | 4 41 8 § 20 10,4{Clear. 7 high. Dark.
Sep. 12} Em 7 14°28° "7 8 31,5 1 52 13| 5§ 20 15 {Clear. Planet high., Dark,
Oct. 1{Bthl 7 "2 32 [ 648 33,5[ 1 41 15/ §5 21 17 [Clear. A high.
'Nov.615 Em.|6 44 31 {629 24 | 12313 5 21 18 [Clear, The D up.
17g6. I : .
Ap19'.26 Im. |15 41 47,5(15 39 I3,5{10 20 47| § 21 ©0,5|Planet low and tremulous. The D up.
May28 Im.|15 29 9 |15 26 -9 |10 8 21| 5 20 4B |Hazy. Planet high. The D near .
July z4{Im.|x2 15 26 |12 21 30 | 6 54 358 § 20 28 |Planet high. Somewhat hazy. The D near .
Aug.zs{Im.{12 5 16 |12 6 46 | 6 44 28 5 20 48 |Planet high. Clear. Satellite close to the plaset,
Sepr.12iEm.| 9 31 34 | 9 27 20 10 551 § 20 39 |Planet bigh. A thin haze.
19| Emj12 1o 3 [12 3 19 49 49| 5 20 23 |Clear. Planet high.
26| Bm.{t4 48 48 114 39 3B,5| 9 28 20| § 20 28 [Planetlow and tremulous.
Oct. 14 Em.| 9 24 50,5| 9 10 40,7 3 34 § 21 16,5 Planet covered at the time by a very thin cloud,
21l Emi12 1 22 |11 45 53 40 56/ 5 20 26 |Planet sufliciently high.
Nov.as| Em.| 9 °7-33 | 8 52 36 | 3 46 19/ § 21 14 |[Planetbigh. A thinhaze. 3 up, but notnedr iy,
1798. B £ ' o
Jans.‘lz Em| 7 59 23,3 8 8 23,3| 2 38 21{ § 21 2,3 Flying clouds. Planect high.
Mar.a7] Em.| 7 22 34 |7 30 58,5| 2 0o 5} § 22 29 |Planet very low and tremulous.
Junez4{ Im. 17 21 19 |17 23 25,311 58 24 § 22 §5 |Planet high. Somewhat hazy. Twilight.
Sep.28]Im. |16 51 32 16 41 51,6)11 30 2| § 21 30 |Planet high. Hazy. The p near 2f.
Oct. glTm.| 8 51 1,5] 8 38 11,2} 3 29 35| § 21 26,5|Clear. 2 low, and rather tremulous,
23] lm.J14 "9 2 {13 53 23,5| 8 47 35| 5 21 23 |Planet near the zenith. Moonlight,
Nov.17|Em.j13 45 18 |13 30 42 | 8 22 20] 5 22 52 |Clear. Planet high.
Lec. 1z Emfro 47 12,5]10 41 37,7} 5 25 34 5 2& 38,5 |Planct high. Clear,
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Table II, Second Satellite continued.

 Im, | TimeofObservation. | myme by | Longitude of
*Day. | or the Ephe- |Madras by the Circumstances of Weather, &¢»
Em. | Apparent. Mean. meris. Tables.
1799. h 17 u h 7 " !\ 7 20D ’ V'
Jaun.” 6 Em. 7 45 58,2} 7 52 25,6} 2 25 8] 5 20 50,2 Planet high, Clear.
13/ Em.1o 20 13 {10 29 33 {.4 59 34] 5 zo 39 [Planet high. D near .
Feb. 7/Em. 7 25 o,2{ 7 39 33.91{ 2 3 49| 5 21 11,2 |Planet high, rather hazy.
14/ Em.jio 1 25,6{10 15 58 | 4 40 28| § 2o 57,6|Planet low and tremulous. D up.
Mar.g1, Emd 7 12 30 | 7 22 41,3 1 51 40, 5 20 50 |[Clear. Planet high. Moonlight. .
July zof Im. 116 43"76,7116 48 2,811 20 43| § 21 z3,7|Planet high. Hazy. Observation uncertain.
Sep.15{Im.{13 35 42.6{i3 30 37,6} 8 14 34| 5 21 B,6|Planet rather low. Hazy. ) up, and near the fxgl!.
Oct. 17[Im. |13 28 32 [13 13 52,3/ 8 6 55/ 5 21 37 | high. Clouds after the satellite had faded, possibly 15 ot
20" before the time. D up.

24/Im. 16 6 7,2|15 50 22 [10 44 29| § 21 38,2 |Planet near the zenith. D up. )
Nov.18 Im.i1s 13 3,4112 58 35,8)-7 51 541 5 21 g4 Planet near the zenith., D up. Observation uncertain to 10>
Dec. 6, I *7“'39"15596' "7 30°56,8| 2 18 47| 5 20 38,6 [Planet rather low, but clear. Moonlight.

T4 IS 16 £y 107 s 34,4| 4 53 1} 517 48 |4 high, and the D near. Clouds covered. the plangt-after

‘the satellite had faded, possibly 30 or. 40" before ttie time. .
i Observation of no value in consequence.

Jl8oo. Planet high. Cl

an. 7/Em.f 9 46 30 | o 19,6} 4 24 31} 5 21 § anet high. ear. D near .

Feb. 8/Em.| g 28 3 9 i; 12,8 4 7 49| 5 20 42 Planet high. D near 2.

Mar.12{ Em.| 9 22 44,51 9 32 42 | 4 1 54| § 20 50,5 |Planet high. D up, but far from 2f. Rather hazy.
Nov.ig| Im. |14 45 38,5114 31 15 | 9 24 1] 5 21 29,5{Clear. Planer high.

26] I 1% 15"36’,7‘ £7 6 22. |11 57 16| § 21 20,7 |Planet near the zenith. Twilight.

Dec.1g)Im.|11 40 37 |11 35 45,7| 6 19° 1] 5 21 36 [Clear. Planet sufficiently high.

1801. )

Feb. 2/Em. 8 26 3,4 8 40 10,6] 3 -3 53| 5 22 10,4|Clear. Planet. Observation not satisfactory.

ol Emi11 2 30 (11 17 6,7] 5 40 56| 5 21 34 |Clear. Planet near the zenith. Observation not satisfactory.
Mar. 6/Em.| 8 17 9,3] 8 28 44 | 2 56 17| 5 20 52,3 |Clear. 2 near the zenith.

13 Em.j10 56 45.6{11 6 29,3 § 36 1] 5 20 44,6 |Planet near the zenith. Clear.

20| Em.{13 37 10,2113 44 49,3| 8 15 58 5§ 21 12,2[Planet very low, and tremulous.

Oct.1g/Im. 1 46 35 116 31 38 |11 26 19{ § 20 16 [Clear. Planet high. Twilight.
Dec.15 Im.|13" §"¥9,2 (12 58 53,1| 7 42 10| 5 21 .g,2|Clear. Planet high.
29| Im. {18 "4 18,6418 "6 54,6\12 43 1| 5 21 17,6 Clear. Planet high. Twilight.
1802. '
Jan. giIm.| 9 50 27,5 9 57 56,3} 4 29 37/ 5 20 50,52 rather low and tremulous. ) )
23/ Im.{14 55 7,715 57 24.,; ‘9 3?4 go 5 20 37,7|% in the zenith. Clear. Moonlight: The:abject: glass
' : dimmed by dew.
Feb.10|Im.| 9 21 39,5| 9 36 18 | 4 o0 48 5 20 51,5(Clear. Planet high, Moonlight.

17] Im¥|1T 56 50 |12 11 13,8| 6 36 58| 5 19 52  |Planct near the zenith. D full, and very close to Yw
Mar. 7/ Em. g 22 13.3] 9 53 37 | 4 1 17/ 5 20 46,3 |Planet high. - Clear. Observation good.

May 17 Emj11 50 57,3151 46 59,4| 6 29 10| § 21 47,3|% low. Hazy. D up.
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Table INI. Third Satellite.
Im.‘ Time ofObg\e&@.ﬁﬂx{. -, Time by Léx(gitud‘é of
Day. | or ol the Ephe- (Madras by the Clroumstances of Weather, &c.
Em.\ Apparent. (M‘Mce}n_. «{ meris, Tables.
17G4 h ¢+ 2 h... ' v (v s ouln s ) i , .
Feb.15) Im. {15 57 20,5{16 11 49 {10'36 42| 5 20 38,5 |Planet clear and high. D near futl, but far from 2.
Mar.3o  Im. |15 53 1515 57 21 |10 31 52| § 21 9,5 |Plapet dimmed in 2 small degree by vapour.
May 5{Im.(r1 50 39 {11 47 3 |6 29 4| § 21 35 |Hazy. Plauet ratherlow. Daik.
Em.fr4 36 56 {14 33 16,51 g 16 38 5 20 18 Planet high. A thin haze. Bark.
12{lm. {15 49 10 |15 45 12 {10 27 30| § 21 40 [Clear. Planet high. i
July23iIm.| 7 25 59 {732 o |2 6 32/ 5 19 27 [Clear. Planethigh. The satellite closeto 2.
Sep. 4/Im.| 7 33 32 |7 32.15 |z 13 15| 5 20 17 |Rather hazy. - Phisiet high. The D near.
1795, ‘
Mayz27 Em.(14 38 43 {14 35 31 | g 17 4] 5 21 39 [Clear. Planet high.
July 16 Im. |14 58 24 |15 4 0L5| g 34 45| 5 23 39 |Clear. Planet bigh. Dark.
Aug.r4 Em.10 31 33 110 35 49,5| 5 10 24) 5 21 g {Clear. Planét high. Dark.
Sep.26/Im.| 7’19 8 | 71020 | 157 2| 522 & {Planethigh. Airnot very clear. The D up.
Nov. {Em.| 7 8 ¢ | &sk 54 ¢1 4550/ 5 22 1g [Clear.:. Fianatrbighi
8 {m.; 7 36.28 |7 2026 | 2 13 13} 5 23 15 (Clear. Dark,
Dcc.614. Emj 7 544 | 054 ['1.43 6/ 5 22 38 |Clear. Darkl
1790, PP ’ 1 s
May 12| Im. |15 41 50,515 38" 2' {1020 16] 5 21 43,5 |Hazy. Planét high.
Oct.10} Em.| 7 24 19 | 7 11 06,7| 1 59 28 i- 24 5?;.5 Hazy. Planethigh.. The D up, but not near .
Nov.2z{Em.) 7 35 8 |7 21 49 | 2 9 44] 5 25 24 |Planet high. Rather hazy.
1798. { - i . . ottt mg
Jan. 26/ Em. 7 55 14,3 '3 822 |z 31 29| 5 23 45,3|Clear. Planer high. The 1 up, but far from 2.
Sep. ;i Em.1z 39 6 [12737°22,6|:7 X5 545 43 12 [Clear. Planethigh.: - -
12/ EmJ16 42 40 (16 38 30,5/11 18 351 5 24 5 |Clear. 2 near the zenith.
Oct.18]Im. (11 6 49,510 5158 5 38 47| 5 28 2,5 |Clear. ‘2 highl! Moohkight. .
Em.12 56 22 {12 431 29,5| 7 30 52| § 25 30 |Clear. 1f nearthezenith. Observationuncertaio to 1 or zo.”
25l Emf16 59 44 (16 43 $5,3[11 32 30 5 27 14 [Clear. 7 high dndmearthe R. The satellite cloge to L.
1799 PRSI N ‘ e
Jan. 5jIm.{ 6 52 56 [.6°58" 5,3- 1 26 of 5 26 5,6(Clear. Planet bigh.
Em,| 8 48 27 | B.54 295543 25 25/ § 23 2 [Clear. Planet high..§'
121 Im. {10 50 2X,4{10 59 19,3 § 24 18] § 26 3,4{Clear. Plauet high.
Apro 1|Im.y 7 9 23 | 733751 . {:1.44 1| 5 25 22 [Clear. Planet high,
Oct. 4l Im.j15 17 57 [15 6 30,5| 9 53 43| § 24 14 |Planet high. Clear.
1800. e .
Jan. 27/ Emd 9. 34 4 {9 47 18,5] 4 12 43/ 5 21 21 | D near the zenith, Clear.
1801. R
Jan.13/Im. 10 3 45,7 {1032 54.. | -4 44 14| 5 19 31,7[Planet high. Clear.
1802. 2 '
Feb. 4/ Im.} 8 54 56 | g* §'i54] 3 38 7| 5 36 49 [Clear. Planet-high.
Nov. 3/ Im. {16 42 7 . 16'315552,8‘ 3126 39| § 15 28 Air ¢legr, bat A rather low,
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