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XXX. Of the geographical situation of the Three Presidencies,
Calcutta, Madras, and Bombay, in the East Indies. By ]J.
GoLpiNGHAM, Esq. F. R. S.

Read June 2%, 1822.

Ix the present advanced state of knowledge it may be use-
less to dwell upon the importance to navigation, as well as
to general geography, of correct information relative to the
latitudes and longitudes of the principal places on the surface
of our globe. The ease with which the situation of a place on
the meridian is obtained, for general purposes, is well known,
and the comparative difficulty of ascertaining the distance,
east or west, from a given meridian is equally so, particularly
where that meridian is a quarter of the globe distant, which is
the case as relates to India. Having, however, one point cor-
rectly determined, the situations of others, at moderate dis-
tances from it, may be come at with greater facility ; either
by chronometers, by correspondent observations, or, where
places are on the same continent, by actual survey.

One of the best methods of determining the position of a
point, thus distant from the first meridian, is by eclipses of
the satellites of Jupiter. Correspondent observations of
eclipses of the sun, of the moon, or of occultations, happen
but seldom, and the method by the moon’s transit requires,
that the position of that luminary should be correctly set
down in the Tables; or, in the case of correspondent transits,
that the instruments at both places should be most accurately
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Mr. GoLDINGHAM on the geographical situation, &c. 409

placed in the meridian, and the transits taken with the least
possible error of observation ; as only a very small error in
the Tables, or in the observed place of the moon, may pro-
duce a considerable one in the result. But eclipses of the
satellites of Jupiter occur often, and correspondent ones with
those taken at Greenwich, are not very unfrequent, even in
this distant part of the globe. The observations taken at
Greenwich also show the difference or error of the Tables,
and consequently, the error of the longitude deduced from
them. Errors also which may arise from a difference in the
powers of the telescopes, and in the eyes of observers, as
well as from a general difference in the state of the atmo-
sphere, may be counterbalanced by taking a series of these
eclipses, consisting of immersions as well as emersions.

I shall, therefore, for the present at least, as regards the
longitude of Madras, draw a conclusion from these eclipses;
a very long catalogue of which has been taken at the Madras
Observatory. So numerous, indeed, are these observations,
that the longitude of Madras, which I may give at a future
time, by other methods, may perhaps be considered more as
corroborating that now deduced, than as furnishing informa-
tion for correcting it.

We may now, however, notice a result obtained from lunar
observations. Of these, about 800 have been taken at various
times since the year 1487, with different sextants; and re-
duced to the Observatory, give its longitude 2 55,”5 more
than by the satellites. This will furnish us with a correction
for numerous observations of this description taken at Bom-
bay, when we come to treat of the longitude of that place.

The first set of the following eclipses is composed of ob-
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410 Mr. GOLDINGHAM on the geographical siluation of

servations taken at different places in India; the differences
of meridians between which and the Observatory are cor-
rectly known, either from correspondent eclipses, chrono-
meters,or by survey. These having been taken with different
telescopes, and by different observers, and also at a distance
from the Observatory, may be considered as less valuable
than those observed there, with the same description of tele-
scope, and under every favourable circumstance.

The second result is from eclipses taken at Madras, with
different telescopes, at two or three different points, and re-
duced to the Observatory. These may also be considered
of less value than the third result, which is drawn from
eclipses taken at the Observatory with the same description
of telescope, and under favourable circumstances. I have,
therefore, in drawing the conclusion, considered a mean of
the first and second results as about equal in value to the
third, and have combined them accordingly. The fourth
result is from correspondent eclipses, which I considered of
equal value with the other three results. This relates to the
first series of eclipses from 1487 to 1801.

In the second series, containing eclipses taken between the
years 180g and 1816, the first result was deduced from ob-
servations taken at the Observatory with the same descrip-
tion of telescope, and is therefore of equal value with the
mean of the two first results, and also with the third of the
other series; and the results have been combined accordingly.
The second result of the second series is obtained from cor-
respondent eclipses ; and, like the former, by observations of
this description, is considered of equal value with the mean of
all the results found by correcting the Tables.* The differ-

*® In drawing the conclusion, I have combined a// the correspondent eclipses.
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ences, applied to the longitude, found by the Tables in the
Ephemeris were obtained by eclipses taken at Greenwich, as
near the time as possible that each eclipse was observed at
Madras. ,

The following are the observations and results. It may
be proper to state, that some additional observations were at
first included in these Tables ; that a mean was taken ; and,
when any longitude differed more than go seconds from the
mean, it was rejected ; and it is only these eclipses which
were within go seconds of the general mean that are here
included. The observations being so numerous, enabled me
to make this selection. The general result in both cases is
however very nearly the same, as is commonly the case;
there being found as many rejected observations giving a
longitude too great as too little.*

* In finding the difference of the Tables, reference has been made to the circum-

stance under which the Greenwich observation nearest the time was taken, and its
value in consequence ; as well as to other observations taken about the time.
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Longitude of the Madras Observatory by the Eclipses of the Satellites of Jupiter, from
1787 to 1801, corrected for the difference of the Tables from the Observations taken

at Greenwzck at or about the time of each Eclipse.

g §”_; Apparent Time, . Difference .
Day. Place. j g ; Lox}lg_itude in|D éig'gtrgxexce Corrected t:éel'gl gtl};e L";‘fgt‘},‘;de
1 & | Observed at Per ime. Tables, | Longitude. | Observa- | Observatory,
1 Madras. | Ephemeris. i tory.
1787. f b. m.s. |h.m s |h m s ms. hom s, | m s, |h m s
Feb.  g|Calcutta. {1E| 83313 |239365 5337 + 14| 553 51 | 32 25,2| 5 21 25,8
16 - i— 11 Bl1029:26 | 435 3455352 | + 14554 6 |32 5,2| § 21 40,8
22 — {2E| 8 26 48 2 33 48/5 53 ©0 + 1,20| 5 54 20 | 32 28 | 5 21 54,8
o, 2§ —— 11 E 6‘i’55~zz T 1235 5359 + 1455413 | 32 28 |5 21 47,8
Dec. ~ 17|Coringa. 1117 658,5(11 38 4115 28 17,5 | 4 27| 5 28 44,51 8 19,7 5 20 24,8
19 {11)tr 34 232/ 6 6 9528 14,21 } 28| 5 28 42,2 8 19,7| 5 20 22,5
. —_— 21132853 |8 o17/52836 |4  12]5 2848 8 19,7| 5 20 28,3
1790. S :
Jan.” 2| L1415 14 41,41 9 46 9.5 28 324 | + 32/ 5 20 44| 8 19,7] 5 20 44,7
z3Masulipatam. | 2 J.-{10' 15 49 | 4 51 46/5 24 3 | 4+ 47| 5 21 50 3 38,3] 5 21 10,3
Feb. 1 —_— rIfi7- 4 4 |11 40 31524 1 | 4+ 39|35 24 50 3 38,3/ 5 20 0,3
26f —— 1E13 59 46 | 8 35 24!5 24 22 | 4 48| 5 25 10 | 3 38,3 5 21 30,3
1791, , = ; ‘
Jan.”  5|Bombay. 1. 1lt7 30 54,3|12 40 6/4 50 48,3 | + 30| 5 51 18,3] 29 38,4| 5 20 56,7
7 —— L1 11158 2 |7 7 424 50 20 + 32| 45952 |29 38,4| 5 20 30,4
Feb. 20 —— 1 Iyt7 4135 12 50 52{4 5043 | + 24| 4 5! 7 | 29 38,4| 5 20 45,4
22 ...t lI]lz 10 3 1|7 19 32/4 50 3I + 20| 4 5057 | 29 38,4| 5 20 35,4
March 1 I 1114 5105 9 14 4314 50 27,5 | + 35| 4 51 2,5| 29 38,4| 5 20 40,9
g —— P 116 0 31,511 10 21{4 §0 10,5 | + 30| 4 50 40,5| 29 38,4| 5 20 18,9
B IE 16 35 26 |11 43 394 51 47 | + 19| 4 52 6 | 29 38,4| 5 21 44:4
April 4 —— 1E|l 72930 | 238 16/4 51 14 + 39045153 | 293845 21 31,4
iy — TE(92539 | 43487421 2 | 4+ 3445136 | 293845 21 14,4
18— 1E([tr 22 31 | 6 30 47/4 51 44 | +36, 3| 4 52 20,3| 29 38,4| 5 21 5857
25 —_— 1E[13 17 51,2| 8 26 45(4 51 6,2 | + 43! 4 51 49,2| 29 38,4| 5§ 21 27,6
27 — LE|7 46 41,2| 2 55 4114 51 02 | + 43| 4 51 43,2| 29 38,4| § 21 21,6
May8 27 — rE{ 954 2,85 318450448+ 51451 358 29 38,4| 5 21 14,6
1789. :
Jan. 929 Tranquebar. |2 E(14 21 10 |9 1 26/35 19 44 |— 12| 51932 |41 34 |5 21 6
31 ——  (tEjlogos54 | 522 551849 |+ Lloj5 1959 |41 34 |5 2133
Feb. 14 i 1 E|14 29 56 | 9 10 25/5 19 31 412, 5§15 19 43,51 I 34 |5 21 17,5
23 ——— 1E(10 54 17 | 5§ 34 365 19 41 +12, 515 19 33,5| ¥ 34 |5 21 27,5
May 28 ~ —— 1E| 633 4 | 1132051944 |+ 201520 4 (4134 |5 2138
1790. : ,
]an.9 23 — 21010 12 | 451 46/5 18 26 | 4+ 1,6]5 19 32 134 [g521 6
3 1115 552 | 9472351829 | 438, 519 7 | 134 |5 2041
830 —_— 21|12 43 29 | 7 25 39|5 17 50 + 1,6 |5 18 356 134 |5 2030
1787.
Nov. 1g|Madras. 21181854 | 258 85 2046 + 1, 7{ 5 21 53 1 2 |5 2t51,8
Dec. 21 — 2Ef10 35 57 |5 14 3|5 21 54 — 27| 5 21 27 1 2 |5 21 258
28 — 2E'13 10 10 | 7 48 325 21 38 — 27| 5 21 11 1 2 |521 g8
1788.
Jan. 25 — 1Ef13 114 |7 41 6]5 20 8§ 4 50| 5 20 58 I 2 |5 20 56,8
Feb. 12 —_— 1 Efir 19 3 | 558 4315 20 20 4+ 50|35 21 10 1 2z [521 8,8
23 — 2Ef1o 156 |4 42 ofl5 19 56 + 1,14| 5 21 10 I 2z | 5§21 88
March 22 — tEf1o I 47,8| 4 40 53|5 20 54,8 | + 12| 521 6,8 1 2 |5 21 5,6
31 — 1E| 628 44,21 7 54/5 20 50,2 | + 12| 521 22| 1 2 |§ 21 1
April 22 ~——~ . |1E| 6 49 43,5| 1 28 48/5 20 55,5 | — 3| 5 20525 1 2 | § 20 51,3
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@ . Apparent Time, : . ST, Dlﬂ'eyenqc-z ngitude
Day. Place g ——— | Longitude in | DGR | Comeeted | e tothe| “ofine
. % | Observed at Per ime, Tables, | kongitudes | Observa- | Observatory.
©» Madras. | Ephemeris.) - ' S Rl totys
1788. h. m. s. h. m, s.| h, m. s. m, s ] h, o mSs P e [h om. s
Nov. 5| Madras. 1 I|15 44 47,1 |10 24 20 5 20 27,1| 4+ 52| § 21 19,1 5:4] 5 21 15,7
14 —_— 1101z 539,53 | 645 9520303 + 52f5 21223 ~5,4] 5 21 16,9
28 —_— 1 L5 48 47,6 |10 28 10| 5 20 37,6 + 1, 0] 5 21 37,6 5:41°5 21 32,2
. 30 — 1 Ilto 16 37,8 | 4 55 52| 5 20 45,8 4+ 1, o § 21 45,8 5:4| 5 21 40,40
1799. ' . e
Apri19 3 _— 1Elg37 3 |41627 52036 | 4 27521 3 1 | 521 2
26|  — 1 E| 9 56176 | 435 36 5 20 41,6 4+ 20{ 5 2L 1,6 1,2{ § 21 0,4
1790. - . , -
Jan. 25 B 1Ihs 7557 | 947 23] 5 20 28,7) 4+ 38| 5 21 67! 95415 20 57,3
30 _— 2 1|12 46 18,1 | 7 25 39| 5 20 39,1| 4 1, 6|5 2L45,1| 94| § 21 38,7
Feb, 3 —_— 1 Ifr1 28 48,9 | 6 '8 19| 5 20 29,9| + 40| 5 21 9,9 1,2| 5 21 8,7
10 —_— 1 11322133 |8 158 5 2015,3/ + 40]5: 20 (5553 1,2 § 20 §4,1
26— 1EN13 5529 | 83524520 5 |4 48]5 2053 1,2| 5 20 51,8
28 —_— 1E| 824252 {3 417 520 82| 4 48|35 20'56,2 1,2| § 20 §§
March 14f  — 1 Ej12 16 39,3 | 6 56 19| 5 20 20,3| + 32|35 2052,3 1,2 § 20 §I,I
21— 1Ej14 1300 | 85245 52015 |+ 52|52 7 1,2| 5 21 5,8
April 6 —_— 1El12 35 42,8 | 7 15 20| 5 20 22,8} 4+ 42| 5 21 10,8 L2| 5 21 9,6
8 1El7 4309 | 14427 520 39|+ 48)5 20519 1,2] § 20 50,7
15— 1El 9 055:49| 3 40 50| 5 20 5:4| + 49| 5 20 54,4 1,2| § 20 §3,2
22| 1E{10 57 13,4 | 5 36 58/ 5 20 15,4| + 495 21 44 L,2| 5 21 3,2
1792. . e ,
March 19 — 1 1|15 46 24,3 |10 25 55| 5 20 29,3| + 54| 5 21 23,3 02| § 21 2355
21 — 1Il1o 1537 | 45457520 40 |+ 54|35 21 34 052 5 21 34,2
28 —_— 111z 11 21,2 | 6 51 7) 520 14,2| + 48| 5 21 - 2,204 0,2( 5 21 2,4
May 13 B 1Ej14 52 55 | 9 31 40/ 5 20 25,5 | + 30| 5 20 85,51+ 0,2 § 20 §5,7

The Coringa, Masulipatam, and Tranquebar observations were taken

by the late Mr. Topring : the Calcutta observations also by the late
Mr. Torring : the Bombay observations by myself.

At the Madras Observatory.

}w; Apparent Time. Difference »
Day. = Longitudein | ™ ofihe Corrected
£ | Observedat Per ime, Tables, | Longitude.
n Madras.  |Ephemeris,
1793. h. m. s. |h.m s|h m s m, s; | hom. s
March 24/ 11 |13 7 11 7 46 44| 5 20 27 4+ 24| 5 2051
Lo3yrlyg 257 194232052025 | 4 24| 52049
April 7/ 11 |16 58 46,4]11 38 19| 5§ 20 27,4 + 50 | § 21 17,4
ol tI |1t 27 22,9] 6 7 16| 5 26 6,9| 4+ 50| 5 20 56,9
161113 3 29,7{ 8 258 5 2031,7 + 50| 5 21 21,7
May 1|21 (13 12 46,2 7 53 9| 5 19 37,2| 41 34| § 21 11,2

In the Madras observations which follow, sometimes three observers

have taken the eclipse, sometimes two ; but all the telescopes have the
same power, and are exactly of the same construction, having been
made by DoLrLoND at one and the same time.

ant is named SENVASSACHARY, and the second VERDACHARY.

The two assistants at the Observatory are Bramins : the head assist-
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Eclipses ﬁ'om 1794 to 1801, with the same description of

Telescope.
g Apparent Time. Longitude | Difference | - Longitude
Day. Place. = i;ntgi;:;é ¢ TOf the of the
£ | Observedat Per . ables. | Observatory.
® Madras. | Ephemeris
1704. Madras h. m. s. h, m. 8| h. m. s. m.s.| h. m. s,
May  s|Observatory. |1 Il14 38 47 | 9 18 530 5 19 54 | + 48] 5 20 42
1z 1 1116 33 14,310 13 2| 5 20 12,3] + 1,14 5 21 26,3
21— 1 Lz 55 24,5 7 35 11 5 20 13,5 + L14| 5 21 27,5
28 e 1 Iirg 48 46 | 9 28 37| 5 20 19 | + 1,16| §5 21 25
30 — 1119 1639,6|3 56545 19 45,6/ + 1,16 5 21 16
June 4 —— 1 1116 41 41,311 21 44 5 19 57,3| + 1,18| 5 21 15,3
6 — 1 Ilir 953 | 54959 51954 |+ L8| 5 21 12
io —_— 2 1116 52 37 |11 32 26| 5 20 11 | + 1, 2} 5 21 13
1795.
Sept. 4 — 1Ei 957 44,5 4 37 10| 5 20 34,5] + 17| 5 20 51,5
611 —_ t Bl 55 37,516 35 11 5 20 26,5| 423, 6] 5 20 50,1
1795 -
July 22 i 1 Ilto 30 14,91 5 9 28| 5 20 46,9| +20, 4| 5 21 7,3
29 e 1 Iz 24 15 |7 33352042 | + 20|5 21 2
Sept. 13 — 1E 15 14 3,6]9 53 85 20 55,6| +10, 2| 5 21 5,8
1797-
Oct. 18 e L Ef15 27 59,510 7 7[5 20 52,5| 439, 9| § 21 32,4
20 — 1E| 956 39,3/ 4 36 9 5 20 30,3 + 40| 5 21 10,3
Nov. 3 — 1 El13 47 55,71 8 27 20/ 5 20 35,7| +37, 7| 5 21 13,4
5 R 1 E| 8 16 26,7| 2 56 6| 5 z0 20,7| 41, 4| § 21 2,1
812 —_— L Elio 11 14,3] 4 50 49| § 20 25,3| +49, 2| 5 21 14,5
17g8.
Jan. 29 — 1E| 656 37,3 135 51| 5 20 46,3| +14, 6] 5 21 0,9
Feb. 21 — 1E| 7 13 48| 1 52 21| 5 20 43,8 + 8, 1] § 20 51,9
Oct. —— 1113 1 48 |7 40 24| § 21 24 16| 5 21 8
16 — 11| 926 12,34 453 5 21 19,3 12, 5/ § 21 6,8
—_— — 2 Iltr 29 32 |0 8 50| 5 20 42 + 3, 4] 5 20 45,4
23 — 1 Il1xr 21 24,2] 6 0 2[5 21 22,2 — 15| 5§ 21 7,2
30 — 1 1|13 15 57,8} 7 54 41} 5 21 16,8 — 17| 5 20 59,8
Nov. 17 —_— 1E|{8 714 |2 4645 52029 |+ 355|521 4
— R — 2 E|13 45 17,8] 8 22 26| 5 22 51,8 1,18| § 21 33,8
Dec. 12 — 2 E|to 47 12,5| 5 25 34| 5§ 21 38,5| —20, 9| 5 21 17,6
1799.
jan.9 16 — 1El1z 1 19,6| 6 40 36| 5 20 43,6] + 36| 5 21 19,6
18 — 1E| 629 15,2{ 1 8565 20 19,2 + 35| 5 20 54,2
25— 1E| 823 10,5|3 2 42| 5 20 28,5 4+ 30| 5 20 58,5
Oct. 3 — 1 1|14 34 57,6| 9 14 1| 5 20 56,6| -+ 8, 2| 5 21 4,8
10 — 1 116 30 18,7|11 9 26| § 20 §2,7| -— 0, 7| § 20 52
Sept. 1§ — 2 1|13 32 42,6| 8 14 34|/ 5 21 8,6] + 21|35 21 09,6
1800. ~
Feb. 6 — 1E(8 4355|244 8 520275 4+ 375 21 45
13 — 1Ej{1o o 4,8{4 39 12| 5 20 52,8] + 30| 5 21 22,8
March 24, — 1E| 8 42 25 |3 21 38 5 20 47 0, 0| § 20 47
Nov. 23 e 8 Il12 37 19,2 7 16 37| 5§ 20 42,2| 430, 6| 5 21 12,8
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Correspondent Eclipses of the Satellites of Jupiter, from the year
1%78% to 1800.

. ime. Diff .
§ Apparent Time. Longitade & lfo r?g?lf;e Longltt;u de
Day. Place. = inTime, | to theOb- Obs.;fr:/a‘t’or
= Observed At Greenwich. servatory. i
u Place.
1787. h. m. s. h. m. s. |h m s m, s h.m. s
Dec'g 21 Madras. 2Bl10 35 57 | 514 30 |5 2127 1,2| 5 21 25,8
1789.
Dec.  19/Coringa 11y 6 58,5011 38 14 | 5 28 44,5 8 21,7| 5 20 22,8
1790. _ ‘
Jan. © 25 /Madras. 1Tl 7517|946 45 | 521 67 Lz| 5 21 55
Feb.  z6|Masulipatam.| 1 El13 59 46 | 8 34 36 | 5 25 10 3 39,7] 5 21 30,3
March  3|Madras. 2E(15 20 25,7| 9 58 41 | 5 21 447(—  1,2| 5 21 43,5
8 3Bz 27 45,507 639 | 521 65— Lz|5 21 53
21  — 1Elig 1300 | 85153 |5 21 7 L2| § 21 8,8
1791.
March 1/Bombay. 1 Ij1g 5105/ 914 8 | 451 25429 38,3] 5 20 40,8
o 3 Ihi5 22 12 |10 31 15 | 4 50 57 29 38,31 5 20 35,3
24 —_— 1E|16 35 26 (114320 | 452 6 29 38,31 5 21 44,3
April 25 S 1T El13 17 51,20 8 26 2 | 4 51 49,2| 29 38,3} 5 21 27,5
4 1792 '
March 19|Madras. 1 Il15 46 24,310 25 19 | 5 21 5,3 521 5,3
April 11 —_— 1116 3 35 |10 42 55 |5 21 co 5 21 oo
1793.
May  8Masulipatam.| 2 I|15 50 11,4[10 25 36 | 5 20 35,4| 3 39,7( 5 20 55,7
1794 ,
Madras
June 10]q Observa- | 2 I[16 52 37 |11 31 24 5 21 13
tory.
1796.
Sept. 13. —_— 1Ef15 14 3,6] 9 52 57,8 521 57
1797.
Oct. 18 — 1 E 15 27 59,5({10 6 25 5 21 34,5
1798,
Nov. 150 —— 1E (13 39 55,5| 8 17 53,1 522 2,4
Dec. 12 —_— 2 E|10 47 12,5 §5 25 54,8 5 21 17,7
1799-
Jan. 16 — 1Eliz 1 19,6] 6 40 02 5 21 19,4
Oct. 10| —_— 1 I}16 30 18,7{11 9 26,7 5 20 52




416

RESULTS
By the First and Second Satellites, ob-
served at different places in India, but
reduced to the Madras Observatory.
Longitude by .

Immersions. Emersions.
h. m. s, h. m. s
5 20 24, 8 5 21 25, 8
20 22, § 21 40, 8
20 28, 3 21 54, 8
20 24, 7 21 47, 8
21 11, 7 21 31, 7
21 1,7 21 44, 4
20 56, 7 21 31, 4
20 30, 4 21 14, 4
20 45, 4 21 58, 7
20 35, 4 21 27, 6
20 40, 9 21 21, 6
20 18, 9 21 14, 2
21 6, 0 21 6,0
20 41, O 21 33, 0
20 30, © 21 17, §
21 27, §
5 20 41,23 21 38,0
S p——— ey
21 31,48
20 41,23
Mean 5 21 6,35 E
RESULTS

First and Second Satellites observed at
Madras. Longitude by

Immersions. Emersions.

h. m. s, h. m. s.

5 21 51, 8 5 21 25, 8
21 13, 7 21 9, 8
21 16, g 20 56, 8
21 32, 2 21 8,8
21 40, 4 21 8, 8
20 57, 3 21 5,6
21 35, 7 21 I, 0
21 8,7 20 51, 3
20 54, I 21 2,0
21 23, 3 20 0, 4
21 34, 2 20 51, 8
21 2, 4 20 §55 O
20 51, 0 20 51, 1
20 49, 0 20 5, 8
21 17, 4 21 9,6
20 56, g 20 50, 7
20 21, 7 20 53, 2
21 11, 2 21 3, 2

—_— 20 55, 7

5 21 15,45

— 521 1,39
21 15,45

Mean § 21 8,42

Mr. GoLDINGHAM on the geographical situation of

RESULTS
By Eclipses from 1794 to 1801. First
and Second Satellites observed at Ma-

dras, with the same Telescope. Lon-

&Qritude by

Immersions. Emersions.

h. m. s. h. m. s,

§ 20 42, 0 5 20 §I, §
21 26, 3 20 50, 1
21 27, § 21 5, 8
21 25, O 21 32, 4
21 1,6 21 10, 3
21 1§, 3 21 13, 4
21 12, O 21 2, 1
21 13, © 21 14, §
21 7, 3 21 0,9
21 2,0 20 51, 9
21 8,0 21 4,0
21 6, 8 21 33, 8
20 455 4 21 17, 6
21 7, 2 21 19, 6
20 59, 8 20 §4, 2 .
21 29, 6 20 58, §
21 4, 8 21 4, §
20 52, O 21 22, 8
21 12, 8 20 47, ©

5 21 8,34 § 21 7,1

—— 21 8,34

Mean 5 21 7,72

RESULTS.
Correspondent Fclipses from 1787 fo
1800. First, Second, and Third Sa-
tellites. Longitude by

Immersions. Emersions.

h. m. s. h. m. s.

5 20 22, 8 5 21 25, 8
21§, § 21 30, 3
20 40, 8 21 43, §
20 35, 3 21 5,3
21 5, 3 21 5,8
21 0, © 21 445 3
20 555 7 21 27, 5
21 13, © 21 5, 8
21 §2, O 21 345 5

22 2, 4
21 17, 7
21 19, 4
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Longitude of the Observatory by correcting the Tables, from 180g

to 18154.
g 'é é Mean Timel  Mean Time | Longitude of Difference of | Longitude of
Date. % ?‘:’sé 1\%{,:&;1 , nggdwr:(si.at M’f‘gﬁis‘fy the Tables. adras.
{;2‘; g 3 | Almanac.
1803. h. m s;{ h, m. s. h. m. s. m, s, h.m. s.
Feb. 1| 1| Im. |6 152 11 23 14,53(5 21 22,43 0 18,0 | 5 21 4,4
18 2 | Im. |8 534 1327 1,39|5 21 27,39 © 28,0 | 5 20 50,4
March 15/ 2 | Im. | 5 5 33 10 26 35,375 21 2,37 © 28,0 | 5 20 34,4
April 2| 2 | Em. | 2 Il 22| 4 32 18,485 20 56,48 -+© 24,0 5 21 20,5
200 1 { Em. | 5 6 25| 10 27 32,30|§ 21 7,30 =0 21,0 5 20 46,3
270 1 | Em. | 7 045 12 21 46,86|5 21 1,66] =0 21,0 | 5 20 40,6
May 13 1| Em. | 5 18 17| 10 39 19,66|5 21 2,66
20 1| Em. |7 12 47 12 33 55,26|5 21 8,26
July 7| 1| Em. |2 6 1| 727 20,01|5 21 1g,01] +0 6,0 | 5 21 25,0|
1804. ‘
Jan. 412 1| Im | 84419 14 5 7,60{5 20 48,60
26] 1| Im. {12 31 " 8| 17 15 10,155 21 2,15 5 21 6,7
April 22| 1| Em. | 7 52 54 13 14 13,1915 .21 19,19 +0 45 5 2Y 24,7}
24| 1| Em. | 2 21 23| 7 42 22,67(5 21 19,67 ? 5 21 24,2
May 1 1/ Em. | 415 41) 9 36 40,835 20 50,33 521 443
4/ 2| Em. | 245 28 8 6 51,90{5 21 23,90 }+o { 5 21 33,4
8/ 1| Em. | 6 10 3| 11 30 31,905 20 38,90 951 |5 20 18,4
1805.
Marchslo 1| Im. | 815 31) 13 36 34,63(5 21 3,63
23| 2 |.Im. (10 33 21| 1§ 55 11,665 21 50,66
24| 1| Im. 12 2 28) 17 23 25,33/5 20 57,33
26 1 |Im. | 6 30 54/ 11 51 50,605 20 56,60
April 2| 1 |Im. | 8 24 32| 13 45 25,56|5 20 53,56
18/ 1| Im. | 640 25 12 1 18,635 20 53,03
250 1| Im. | 834 21) 13 55 11,33|5 20 50,33
May 4| 1 {Im. | 457 of 1018 17,345 21 17,34
July 21| 1| Em. [ 4 7 35| 9 28 4,35|5 20 29,35
28] 1| Em. | 6 2 42| 11 23 24,265 20 42,26
1806.
Feb. 18| 1 |Im. |11 6 43 16 27 34,865 20 51,86
April 14| 1 | Im. |7 44 31| 13 5 o,71|5 20 29,71
18 2 | Im. | 9 O 9l 14 21 47,095 21 38,09
21| 1 | Im. |9 37 57| 14 58 50,765 20 53,76
May 14/ 1 |Im. |9 47 11/ 15 7 53,875 20 42,87| <0 34,0 5 21 16,9
27| 2z | Im. |11 6 52| 16 28 55,4315 22 3.43
Sept. 4 2 |Em. | 1 46 52| 7 7 43,265 z0 51,26/ 40 12,0 |§ 21 3,2
Oct. 6/ z | Em. |1 28 30| 6 49 16,345 20 46,34] ~o0 22,0 5 21 8,3
1807. :
May 7 3l 1| Im |9 11 7|14 32 19,065 21 12,06
o] 1| Im. |11 4 31| 16 25 40,30(5 21 9,30
26l 1| Im. | 919 47| 14 41 3,23|5 21 16,23
June 2{ 1| Im. lé 13 22| 16 34 32,96 (5 21 10,96
Aug. 111 2| Em,. .53 31 12 14 41,885 2I 10,88 21 26,
& 29| 2| Em. | I 21 19| 6 42 12, 8§ 20 §3, 8 }+° '5’5{ g 21 9,?
300 1| Em. |1 2020 641 8, 6|5 2048, 6] o0 15,5 § 21 4,1
Oct. 6 1| Em. | 527 36/ 10 48 26, 1{5 20 50, 1| 40 8,0 5 20 %8,1
; 22 1| Em. | 34810 9 9 2, |5 2050, 0| =0 3,2 5 20 48,8
No‘g 7| 1| Em. |2 8521 72940, 52047, 0] 40 1,4 |5 20 48,4
1808, | - )
May 21/ 1| Im. |10 53 36| 16 14 40,185 21 4,18
June 13 1| Im. |11 2 31| 16 23 43,57 (5 21 12,57
22f 2| Im. [1z 5 34 17 26 29,67 (5 20 55,67
29| 1| Im |9 18 9l 14 39 22,54[5 21 13,54
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§ '§ 8 M"i:‘;‘g;ime Mian Tc'ime Lﬁ!g&tudi of
Date. 3| 85% b observed at adras by | Difference of | Longit
| E E| N, | Mades Tables. the Tables. s,
1808, h., m. s| h.m s, h, m. s. m. s. h.m. s,
Sept. 17| 1 | Em. | 2 57 48] 8 18 15,16]5 20 27,16| -+© 24,5 |5 20 51,7
24
Oct. 26 1| Em. |1 32 531 654 083)5 21 7,83) =0 12,0 |5 20 55,8
Nov. gl 1] Em. |5 2437 1045 39.37)5 21 2:37 coe |52 2
1809.
Aug. 26 1| Im. |9 38 18 14. 59 22,315 21 4,31 =0 19, 5 20 45,2
QOct. 22 1 |Em. |3 1 58 23 1,32|5 21 3,32 . 5 21 3,3
Nov. 5| 1] Em. |6 52 11 12 13 14,46(5 21 3,46 o 2,0 5 21 5,5
7l 1| Em. | 12048 642 2z04[5 21 404 +O 35 |5 21 7,5
14f 1| Em. |3 16 19| 8 37 26,98|5 21 7,98/ +° 48 |5 21 12,8
Dec 4 2| Em. |5 8 22 10 28 37,28(5 20 15,28 +0 50,3 |5 21 5,5
7{ 1| Em. [ 332 10 853 9755 20 59,75 +O 2,0 5 20 59,9
23} 1| Em. | 15251 7 14 IL27]5 21 10,27 +© L5 |5 21 11,8
29| 2 | Em. | 2z 15 46| 7 36 15,20(5 20 29,20
o 30] 1| Em. [ 348 50| 9 10 4,25|5 21 14,25| +0 1,0 }5 21 15,2
1810.
Jan. 30 2 | Em. |1 58 10] 7 18 42,9315 20 32,93
March 3| 2| Em. | 1 39 14] 7 5,25 (5 20 51,25| -+O 12,4 |§ 21 3,7
June 10| 2 | Im. |11 44 29| 17 5 20,07(5 20 53,07
July 30 1 [Im. ‘[11 13 50| 16 34 48,955 20 58,95
Oct. 9| 1 |Im. |6 g 59/ 11 30 55,63(5 20 58,63 o 6,7 |5 20 51,9
Nov. 21| 2 | Em. | 2 15 16/ 7 35 49:93(5 20 33,93
28 2 | Em. | 4 52 56| 10 13 17,725 20 21,72
Dec. 3| 1 |Em. |5 2 44| 10 23 31,815 20 47,81 +0 23,8 |5 21 11,6
1811
Jan. 4| 1 |Em. |1 41 2| 7 1 30,77(5 20 28,77| +1 03 |5 21 28,8
1| 1 |Em. | 33633 857 7,865 20 34,86] +1 9,3 |5 21 35,2
24| z | Em. | 1 52 15| 7 12 43,12[5 20 28,12 +1 60 |5 21 341
31| 2 |Em. | 4 29 15| 9 49 19,045 20 4,04 +1 6,0 |5 21 10
Feb. 25| 2 | Em. | 1 37 40| 6 57 57,54(5 20 17,54] +1 60 |5 21 23,5
March 29| 2 | Em. | 1 20 10| 6 39 §8,61[5 19 48,61 +1 6,0 |5 20 54,6
Oct. 12| 1 |Im. |9 37 4] 14 58 22,99[5 21 18,99 +0O 2,4 |5 2I 21,4
Nov. 11| 2z |Im. | g 24 25 15 6 54,36[5 22 29,36 —0 56,1 |5 21 33,3
1| Im. {11 39 6| 17 o 15,28(5 21 9,28 }+° 56{ 5 21 14,9
Dec. 6] 1 |Im. | 616 55 11 37 43,76{5 20 48,76 LIS 20 543
z | Im. 6352 49 12 14 23,57 |5 21 34,57
31 2 | Em. | 6 46 28| 12 7 17,035 20 49,03| +©0 5.6 [5 20 54,6
1812. .
Jan. 14 1 | Em. | 6 56 38| 12 17 6,94|5 20 28,94| 0O 19,0 |5 20 47,9
210 1 | Em. | 8 §1 23] 14 11 §7,31|5 20 34,31 0O 24,0 |5 20 54,3
Feb. 1| 2z | Em. | 6 35 36| 11 55 30,48|5 19 54,48
6| r|Em. |7 9 59| 12 30 33,795 20 34,79 }_,_ 32,4 { 521 7,2
2zl 1| Em. | g 29 11| 10 49 44,04|5 20 33,04/ J- 5 21 5.4
260 2 |Em. | 347 9| 9 7 9:23{5 20 0,23
March 2| 1| Em. |1 53 177 7 13 47,50|5 20 30,50 5 20 47,3
16| 1|Em. | 544 6| 11 4 46,49(5 20 40,49 ¢+ 16,84 |5 20 57,3
25 1| Em., |2 826 7 29 28,86(5 21 2,86| J 5 21 19,7
Oct. 7| 1 |Im. |10 57 17} 16 19 9,655 21 §2,65 ,
30| 1 |Im fji1 6 of 1627 5,50[5 21 5,501 |
Nov. 4 2z |Im, | 842 514 3 59,53 5 21 54,53 }_4_ 68l 52 77
LD 11 2z | Im. |11 16 57 16 38 46,315 21 49,31 L[5 22 2.5 |
Dec. 15| 1 | Im. 11 22 43| 16 43 50,245 21 7,24 5 21 6,1
17] 1| Im. |5 51 31112 9,325 21 6,32| p== L,2q |5 21 5,2 |
31 1 ({Im |9 38 4] 14 59 12,465 21 8,46 521 7.4 |
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- g @ |x
g3 §Me§;‘tﬁgﬂ¢ Mean Time | Longitude of ,
Z | ceE . observed at adras by ifferen 7
Date. 5 g E ﬁfﬁ’;ﬁfﬁ. Madras. Tables. E;Tag]:: Lon al(ti‘:g:. of
1813. h. m. s] h. m. s. h. m. s. m. s h. m. s
Jan. 2| 1| Im. | 4 6 30 9 27 13,815 20 43,81
71 2 | Im. | 8 2z 42| 13 23 46,62|5 21 4,62
1| Im. |11 31 42| 16 52 36,755 20 54,75
25| 2| Em. | § 27 49| 10 48 42,745 20 §3,74
Feb. 1/ 2 | Em. | 8 4 53| 13 25 26,74(5 20 33,74
1ol 1} Em. | 447 55 to 8 56,35(5 21 135 -+ 85 (521 ¢, 8
19| 2| Em. | 2 38 411 7 59 6,1z)5 20 25, 1] + 11,9 |5 20 37, 0
260 1| Em. |3 5 9 8 26 26,555 21 7, 5, 5 21 16, o
March 5| 1| Em. | 4 59 53] 10 20 37,675 20 44, 6] ¢+ 8,54 |5 20 53, 1
‘ 12, 1| Em. | 6 54 34| 12 15 21,185 20 47, 2} 5 20 §5, 7
21} 1| Em. |3 1758 8 39 15,405 21 17, 41 4+ 8,5 |5 21 25,9
23] 2 | Em. | 2 26 47| 7 47 29:87(5 20 42,87] + 1Lg [5 20 54,8
30 2 | Em. | § 4 11|10 25 32,22(§ 21 21, 2| -+ 11,9 |5 2I 33, 1
April 24| 2 | Im. |2 14 45| 7 35 41,48(5 25 56, 4| -+ 1L,g |5 21 8, 3
29| 1| Em, | 1350 g9 711 116(5 2052, 1] 4+ 85 |521 o, 6
May 22 1| Em. |2 4 2{ 7 25 22,66(5 21 20, 6] -+ 8,5 |5 21 29, 1
26 2z | Em. | 1 59 5| 7 19 57,82(5 20 52, 8] + 11,9 (5 21 4, 7
Oct. 26/ 1 |Im. |12 14 6] 7 35 28,47|5 21 22, 4] — 20,9 (521 1,35
Dec. 20, 1| Im. |8 53 23 14 14 56,755 21 33, 7| — 22,2 |5 21 11, §
1814.
Jan. * 1] 2| Im | 646 56| 12 8 56,425 22 0, 4] — 50,8 |5 21 o, 6
19| 1| Im. |10 55 16| 16 16 32,23|5 21 16, 2 }__ 1c.6 |5 21 06
28 1| Im. |7 17 12| 12 38 36,01|5 21 24, © 3 {5 21 8, 4
Feb. 2| 2 | Im. | 6 23 34| 11 45 37,82|5 22 3, 8] =~ 50,5 |5 21 4 3
4 1| Im. |9 ro 49| 14 31 59,375 21 10, 3{} |5 21 22, 3
6f 1 |{Im. |3 3912 9 o 10,68(5 20 58, 6] ¥+ 12,0J [5 21 10, 6
133 1| Em. | 5 32 56{ 10 §4 6,43|5 20 10, 4 ! |5 21 22, 4
March 1o} 1 | Em. | 2 25 54| 7 46 46,83|5 20 52, 8 12 5 21 4, 8
120 1 | Em. | 4 19 58] 9 41 10,7715 21 12, 7 + ,o{ S 21 24, 7
24| 1| Em. | 6 14 9| 11 35 39,80(5 21 30, 8| 4 12,0 |[§ 21 42, 8
31l 2 | Em. | 6 o 27| 11 21 8,955 20 41, 9| '
April 2| 1 |Em. | 2 37 1| 7 58 20,97|5.21 19,97 }__ o6 5 21 18, 4
9 1 [Em. |4 3124 953 0091|521 36, 9| [ ’{52136,3
May 2( 1| Em. |4 43 36| 10 4 57,035 21 21, 0] — 0,6 |5 21 z0, 4
2y Em. | 448 33 11 10 6,13|5 21 33, 0 .« .« |5 21 32,3
June 10| 2z | Em. | 3 14 12| 8 35 10,9715 20 59, 0] — 0,6 |5 20 58, 4
Nov. | Im. |11 29 44| 6 50 48,625 21 4, 6}
18135,
Jan. 531 1| Im. |10 11 51 15 33 4,955 21 13, ¢ 5 20 56, 6
Feb. 71 1| Im. |12 5 20| 17 326 34,74(5 21 14, 7| p— 17,34 |5 20 57, 4
o| 1| Im. | 6 33 46| 11 54 59,62|5 21 13, 6 5 20 56, 3
1o] 2| Im. |10 15 53] 15 37 59,42|5 22 6, 4| —1 9,7 |5 20 56, 7
25] 1| Im. | 4 49 19| 10 10 28,43|5 21 9, 4| =~ 17,3 |5 20 52, 1
28] 2 | Im. | 4 40 42| 10 2 46,48(5 22 4, 4 1 9,7 |5 20 54, 7
March 4| 1 {Im. |6 43 2|12 4 12,235 21 10, 2 17,3 |5 20 52, 9
14/ 2| Im. |9 49 39| 15 11 41,7415 22 2, 7 1 .97 520530
Apri  3f 1| Em. [10 57 53] 16 19 38,5715 21 45, § 27,6 |5 21 17, 9
12 1 | Em. |7 20 26| 12 42 1,54'§ 21 35, § 27,6 521 7,9
April 14/ 1 {Em. |1 49 o 7 10 18,085 21 19, 0 27,6 |5 20 §I, 4
199 2| Em. | 1 18 54| 6 40 37,22 5 21 43, 2 I 3,0 |5 2040, 2
28 1| Em. | 5 37 27| 10 58 56,64 5 21 29, 6 6152 2,0
May 5/ 1| Em. | 7 31 48] 12 53 26,69 5 21 38, 6 27> { 5 21 I1,i1

The eclipses from 1805 to 1811, were observed during my absence
in England; Captain WaRrgeN, of His Majesty’s 33d regiment, acting
for me. '
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By correspondent Eclipses of the Satellites of Jupiter at Madras
and Greenwich, from 180g to 1815.

e
v -
L | 2,.2 | MeanTimeat | Mean Time .
Date. = g ° é Madras. at Greenwich, Longitude.
S8 &
1810. h. m. s he m. s,

Aug. 22| 1| Im. | 16 44 2,80|11 22 47,5| 5 21 15, 3
1811.
Nov. 20, 1 |Im. | 1322 0,478 o0 573| 5 21 3,17
1812, )
Nov. 22| 1| Im. | 16 35 23,1411 14 3,5] § 21 19,64
1813,
March 12| 1 | Em. | 12 15 21,18| 6 54 12,3| 5 21 §,88 |
1814.
Feb. 4 o |Im. | 14 31 59,37| 9 10 53,4 5 21 5,97
April 7} 2 | Em. | 13 58 34,63] 8 37 6,8 5 21 27,83
1815,
Feb. 7| 1| Im. |17 26 34,74|12 § 37,3| 5§ 20 57,44

March 14 2 | Im. | 15 11 41,74| 9 50 48,7| 5 20 53,04
April 3] 1| Em: | 16 19 38,57{10 58 3,2| 5 21 35,37
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RESULTS

By the First Satellite.

Immersions.

h. m,

5 21
21
21
20
20
21
21
20
21
21
21
21
21
21
Z1
21
z1
21
20
20
20
21
20

Mean 5 21

Se
44
6,7

16,9
45,2
55,9
21,4
14,9
5453
6,1
552
74
1,5
11,§
0,6
8,4
22,3
10,6
22,4
56,6
574
56,3
52,1
52,9

3,50

Emersions.
h. m. s.

§ zo 46,
20 40,
20 25,
21 24,
21 24,
21 4,
20 48,
21 4,
20 58,
20 48,
20 48,
20 51,
20 55,
21 2,
21 3,
21 5,
21 7,
21 12,
20 59,
21 11,
21 15,
2% 11,

3

6

o

7

2

3

4

I

1

8

4

7

8

4

3

5

5

8

9

8

2

6

21 28, 2
21 35, 2
20 47, 9
20 545 3
21 7, 2
21 5 4
20 47, 3
20 57, 3
21 19 7
21 9, 8
o

1

7

9

6

1

8

7

4

3

4

4

9

9

4

o)

o

21 16,

21 53,
20 55,
20 2§,
20 o,
20 29,
21 4,
21 24,
21 18,
21 30,
21 20,
20 58,
20 17,
21 7,
20 51,
20 2z,
21 11,

5 21 6,86
5 21 3,50

Mean 5 21 35,18

UV

By the Second Satellite.

Immersions.

h. m. s.
5 20 59,
20 34,
21 33,
21 7,
21 2
21 o,
21 4,
20 56,
20 54,
20 53,

$
ONINIw QWi N W
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Emersions.

h. ms LN
§ 21 20,

5

21 33 .4

21 3,
2y 8,
24 26,
21 9,
21 5,
21 3,
21 34,
21 10,
21 23,
20 54+
20 54,
20 37,
20 54,
21 33,
21 8,
21 4,
21 32,
20 40,

2

NVINW = 000 OVOW1 O =~NIVite -

5 21 9,88
5 21 0,67

Mean 5 21 3,

3
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RESULTS
- By the correspondent Eclipses from 1803 to 1816.

h. m. s,

5 2I 1§,30
21 3,17
21 19,64
21 8,88
21 5.97
21 27,83
20 57,44
20 53,04
21 35,37

Correspondent Eclipses from 1787 to 1816.

Immersions. Emersions,

h. m. s h.m. s

§ 20 22, 8 5 21 25, 8
21 5, 5% 21 30, 3
20 40, 8 21 43 §
20 355 3 21 5, 3
21 5,3 21 5,8
21 o, 0 21 44, 3
20 §5, 7 21 27, §
21 13, 21 §,7
20 52, 21 34, §
21 15, 3 22 2, 4
21 3,17 21 17, 7
21 19,64 21 19, 4
21 5,97 21 8,88
20 57,44 21 27,83
20 §3,04 : 21 35,37

5 20 57,66 Mean. 5 21 26,28 Mean.
21 26,28 Emersions. e

21 11,97 Mean.

e vt e T——
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Longitude of the Madras Observatory from the whole of the
foregoing Observations. By correcting the Tables :
| First and Second Satellites.

h. m. s.

Eclipses reduced to Madras, = 5 21 6,35
Observed at Madras, but not h. m. s
with the same telescope, 521 8,42 Mean 521 7,97
Observed at Madras to 1802,
with the same description of

telescope, - - - - - 521 7,72
IFrom 1802 to 1814, with tele-

scopes of the same powers, - - - 521 5,24
Mean by correcting the tables, - - - 521 6748

By correspondent observations
at Greenwich, from 1787 to

1816, - - - - - 521 11,97

Mean, or longitude of the Ob-
servatory, - - - - - 521 9, 4

East of Greenwich 8o 1% 21

Fort St. George Church-steeple is 2’ 21” east of the Obser-
vatory ; the longitude of the Steeple is therefore 80° 19’ 42"
east. '

The longitude of the lunar observations before alluded to,
about 800 in number, taken between the years 1787 and 1792*
at different parts of Madras and at Coringa, and reduced to
the Observatory, is 80° 20’ 16”,5 east; and therefore, accord-
ing to the eclipses, 2’ 55”,5 too great.

* By the late Honourable W. PETRIE, Esq. the late Mr. ToPriNG, and myself:
the Coringa observations by Mr. Toprine.
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I shall now proceed to give some information respecting
the latitude of the Observatory. The height of the pale at
Madras being only 13 degrees, the method by circumpolar
stars cannot be used; and the latitude has been found by
meridianal observations of the sun and stars north and south
of the zenith, taken with the sextant, a circular instrument of
18 inches diameter by TrouGHTON, and the zenith sector used
in Colonel LamBToN’s Survey. -

The results were as follow :
Latitude of the Madras Observatory by obser- .

vations of stars with the sextant, - - 13 4 8,606
With the circular instrument, stars north and

south of the zenith, - 18" 4/ 11”,894,

Second set, - - - 18 4 6,770 134 9,332
Stars near the zenith, - - - 13 4 %7.917
Correspondent observations of the ‘
sun at Greenwich, - - - - = 134 11,163
Observations of the sun, - - - 13 4 5,363
Mean by the circular instrument |
and sextant, - - - - - 184 8,476

By observations with the zenith
sector, stars north and south of

" the zenith, - - - 13 4 11, 95 .

Sun, i - Tt 4 5,15 1834 8,55

Mean latitude by Mr. GoLpiNeHAM’s N
observations, - - - } - - 134 8,53

During my absence in England, I find the zenith sector
~ was again brought to the Observatory, there being some
doubt, as it would seem, of the correctness of the foregoing
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conclusion.* The following are the results of the observa~

tions, which are very numerous. -

By Captain WARREN’s observations with the zenith sector.
Latitude, stars north and south of the zenith,

Table II. of the Records, =  13° 4/ 15",074

Table III. - - = 4 13 7 17 o 1 i
Mean by stars - - - 13 4 14,895
by the sun - - - - 4 5483

Mean latitude by Captain W ARREN’s /
Observations - - - 18 4 9,939

Mean latitude by both ; Mr. GorLp- 4
INGHAM with the circular instru-

ment and sextant - - - 18 4 8,479
Zenith sector, Stars - - - 11,950
Sun - - - 5150

Captain WARREN's, zenith sector,
Stars - - - - - 14,395
Sun - - - - - 5,483
Mean latitude - 134 9,1N.

It would therefore appear that very little (if any) additional
light had been thrown upon the subject by the latter obser-

~ * Owing, probably, to the difference between the latitude by the sun, and that
by the stars ; a difference, however, much greater in the latter observations than in
the others; and, as I have observed, not easily accounted for. I hope, however, that
the Observatory will be furnished with a large circle, which, besides enabling us to
obtain other valuable information, may lead to a discovery of the cause of this
difference.

+ This result is found from about 700 observations.

MDCCCXXII. g1
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vations ; those formerly taken,* differing from the mean of
the whole little more than half a second. The mean of the
whole, 18°4/9",1,4 may therefore be considered, for the
present at least, the latitude of the Observatory.

It will be observed, that the meridianal observations of the
sun give a different result from those of the stars. In mine,
this difference is about 4 seconds less than by the stars;
in the second series, the difference is nearly g seconds also
less than by the stars ; a difference not easily accounted for.
It is curious however to remark, that the correspondent
meridianal zenith distances of the sun at Greenwich, give a
result greatér than the mean latitude by the sun 5",85 ; and
the same elements are used in both cases, with the exception
of declination.

' Of the Longitude}, of Calcutta.

By a series of correspondent eclipses of the satellites of
Jupiter, taken in Fort William, by the late Lieutenant-Colonel
CoLEBROOKE, of the Bengal Establishment; the telescope
at the Observatory, and that used at Calcutta, being in all

* The observations being so numerous, in the conclusions now drawn from mine,
the method of selection used with the eclipses has been adopted, viz. by taking a
mean of the whole, and then rejecting those results which differ more than the power
of the instrument would seem to warrant: this, with the sextant, I have considered
10", with the circular instrument 8”, and with the zenith sector 4”. The latitude
formerly deduced stood thus: mean of the observations with the zenith sector
13°4/8",55 ; with the circular instrument 13°4’8",40 ; with the circular instrument
and sextant 13°4'8",5; mean 13°4787,48 or not one-tenth of a second different
from the result now deduced by these observations.

+ Fort St. George Church Steeple is 36” N. of the Observatory. Latitude of the
Steeple is therefore 13° 4 45" N.

1 According to RENNELL’S Memoir, the Longitude by the Honourable TrOMAS
Howsz, was 88° 33’5 by mean of four observers, 88° 27" 45"
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respects alike, the difference of longitude was found to be
8°6'18".
Longitude of the Madras Observatory ~80° 17’ 21"
Calcutta (Fort William) E. of the

Observatory . . . 8 618
Longitude of Fort William* . . 88 23 g9 E.

Of the Longitude of Bombay.

In the year 1791, being at Bombay, on my way from
England to Madras, and aware that great doubts existed as
to the longitude of that important commercial station,+ I pro-
posed taking some observations, while detained there for a-
passage to this coast, with the view of assisting in the deter-
mination of the question; and accordingly commenced ob-
serving the eclipses of the satellites of Jupiter, and a series of
lunar observations ; taking also at the same time a sufficient
number of meridianal observations for determining the lati-
tude. The results were as follow :

By the mean of about 160 lunar observations with a sex-
tant by TrouGHTON, the longitude of the place of observation
at Bombay was 72° 57' 39" E. ; and by the mean of 180 lunar
observations with a sextant, having RAMsDEN’s name on it,
the longitude of the place was 72° 5%’ 55”. The mean of
both was 72° 57" 47"

But it would appear from the lunar observations taken at

# The latitude of Calcutta is considered 22° 33” N.

+ Mr. Howw’s longitude, 72°38', appearing at the time to be considered the
most correct ; but Captain Huppart had placed it more than a quarter of a degree
farther to the eastward.
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Madras, that the tables about that period gave 2’ 55",5 too
much. If, therefore, this quantity be subtracted from the
result, the longitude will be only 72° 54’ 52" E.

More than go eclipses of the satellites of Jupiter,immersions
as well as emersions, were also observed ; and by allowing
for the difference of the tables at that period by comparisons
with Greenwich observations, the longitude of the place of
observations, by the mean of the first and second satellites,
was 72° 54’ 26"

Also, by a very good chronometer, the rate of which I
found before leaving Bombay, and after my arrival at
Madras* (having been about 16 days on the passage), the
difference of the longitude between the place of observation
at Bombay and the Madras Observatory is . 7724/ 12"
This gives for the longitude of the former %° 58’ 9"

The longitude of Bombay (place of observation) by

the lunar observations corrected . .72 54 52
By eclipses of the satellites of Jupiter, Tables
corrected . . 72 58 26

By the difference of longltude by the chronometer 72 53 ¢

e

Mean 72 53 49 .

But the place of observation was 54 seconds of a degree
west of Bombay Church, and 1g east of the Light House ;
therefore the longitude of the Church, by these observations,
is 72° 54/ 48", and of the Light House, 72° 53' 6" east of
Greenwich.f

~* Rate on quitting Bombay - 40,43
On my arrival at Madras <4 40, 34.
+ The difference of meridians between Madras and Bombay Churches, according
to these deductions, is 7° 24’ 59”.
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The latitude was found by ge meridianal observations of
the sun and stars, north and south of the zenith, taken with
the two sextants, and an artificial horizon. The height of
the thermometer and that of the barometer was noted at the
time of ’éach 6’bservation, and the correction on this account
was applied to the refraction. The declinations were also
corrected for aberration, &c. and the results were :

By 16 observations with TROUGHTON’s instru- .
- ment . . . . 18°57'48" 5

By 16 observations with RAMSDEN"s - . 18 57 43 .8
Mean latitude W |

The place of observation was 1/ g%7" north of the Church,
and g' 19"* north of the Light House. The latitude of. the
Church is therefore 18° 56' 7", and of the nght House .

18° 54/ 25" N.

- It may be useful to remark upon a difference thh Rams-
DEN’s sextant, in the results by the objects north, and by
those south of the zenith in observing for the latitude ; and
also the difference in the results by the lunar observations
east and west of the moon. The instrument was most care-
fully examined, and the error regularly found every day by
measuring the sun’s diameter; yet, notw1thstandmg, the
following differences were in the results :

In the observations for the latitude, the object

“being North of the zenith . . 18° 58" 117
South of the zenith . . . 18 57 16,6
Difference + o 55

* A survey was made for ascertaining this, aswell as for the difference of longitude.
+ From this difference in the results for the latitude, a difference of more than
half a degree might be looked for in those of the longitude, as we find to be the case,
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In the observations for the longitude, the object
being East of the » . . . 7315 4.4

West . . . . 72 40 46 ,2

Difference 34 18 2

The sextant by TroucHuTON, in the observations for the
latitude, gave only a difference of four seconds between the
results by the objects north, and those south of the zenith;
and about three minutes in the observations for the longi-
tude. Whether the differences in the results by the other
sextant arose from an error in the total, or from what other
cause, is ot easy to determine. The instrument appeared
perfect ; but these results, however, show the necessity of
observing objects both north and south of the zenith for the
latitude ; and also objects east and west of the moon for the
longitude., The mean of the results thus obtained will be
correct; the objects on one side, giving a longitude as much
greater, as those on the other side give one as much less,
than the truth. In consequence, we find that the mean lati-
tude by RamspEN’s instrument is only a few tenths of a
second different from that by TrRoueHTON’s ; while the mean
longitude is only about sixteen seconds of a degree different.

J. GOLDINGHAM.
Madras,
6th December, 1819.



