
P A P E R S ,  

I. Loirgitlccle of the 11ol~ortratrb East Ifidia Coin$pnny's Observatory at Macl~ns, 
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Ax accuriitc deteri~liilation of t he  Ioilgitude of the Madras Observatory is 
a want whicll, particularly of late years, has been duly acknowledged and 
felt, not only i n  :~ i i  nalt.o?lo?jiical, but oqually so in a, gsugr(q)lticnl point of' 
view ; since, in tllc forllr~r case, i~ily error i n  the value assumed in the coin- 
1)arison of tho plnccs of tl~u lrlool~ and plai~ets with thc tables ~~ecessnrily led 
to seriously mischicvous results; nild in u gcograptlical point of view, thc 
triangles in tllo grcat trigonometrical survey of India dcpcnd for their 
zero or point of Jcparturc upon the xncl.idinn passing througli tho Madras Ob- 
servatory : the irlrluiry nrust, hence, bc consitlcred ouc of singular importttnce. 
On my arrival at hladms, ill 18-30, the datcrmination of thc longitude of t,he 
Madras Observatory by lily predecessor (Mr. GOLDINGIIAM), being deduced 
from no less than 230 obscrvutions of the eclipses of Jgpa'ter's first and secolld 
satellites, and about 800 lunar distunces, it appeared more than probable 
that its correction (if any were requil-ed) must necessarily be of very small 
amount ; and, before a result derived from so large a number of observations 
could with safety be disputed, it was desirabIc to meet the inquiry with at 
least something like a corresponding number of observations : this, however, 
was a work of years to accomplish; hence the necessity of having recourse 
to some more satisfactory and expeditious method than that of eclipses. 

ROYAL A S X R D N ~  SOC+ YOL, XVL; B 



On the erection of the present five-fcct triu~sit iustrnt~isot, i l l  i H , + r ,  rvith-  
out e~tertizioing wly serious hopes or cxpcctatiuns of a~u.lt!lltiing t l ~ c b  thta~r rr8- 
ceived longitude, I commenced thc obscrvt~tio~~s of " hfoorl-rul~itilriiti~~g 
Stars;" and, computing from tile olsorvi~tions of thitt I;e:rr iwd the: corrt4- 
sponding observations at  Greenwich and Cumbridgc, tllc lungittdcb c.illlrrl out 

2rm 3'.7, or about five seconds of fimc less t11ir11 the virlut? irs~ig~ic.tl Ir? 
Mr. GOLDINGIIA~I.~ TO results thus chtained, lioncvcr, I wtts t l l v r r  littiin 

inclined to give that degree of credit which lntcr cxpericncc has sllcw~r tlrt*rlr 

to  deserve; m y  reasol~s far doubt arose from consitfcri~tiutis wtlicll it ~nrrl; nut 
be improper 1 should here state. I Ilntl llaticutf that tllc! diiinlctcr trt' thc 
sun, as memared by diffcreut obscrvcrs, rvi~s subject to coedtIi~tlirblu variir- 
tion ; if tho same occurred with the moon, tlic dctcr~nintrtioa of tllc Irrtigit~t(1t~ 
from the observations of the first limb ~lorle, rvould ncccssiirily bc i~fl'tlctclfl ' t~y 
a constant source of crror, which repeated obsorvat.ion would 11vt c* l i~ lr i~r iht t*  : 
it was probable, howc?ver, that the positive cr1-or - pc~rsoi~ill ccli~rrtioit it ~niiy 
be termed - committed tly itn obscrvcr 01s tlic ,/ir*at' l i l l ~ l r ,  migllt lrv cutrtrtcr- 
balanced by a similar but  ricgatire crror in t11c ol~scrsation of thc sccuiid 
limb ; and the occul*rex~ce of this circrill~sta~lcu was i l l t l i ~ ~ ) i , i ~ > i i l ) I r -  to tho ilr- 

curate determination of ttlc longitude, 1VI.rutiaor suctt cottlpcawting cffi!ct 
does accurately take place, or whathcr observations of the tlluau arc sutrjvct 
to the same extent of error as tilosr! of the sun,+ must still ru111;tiu rarnoltg t l ~ c  
matters of doubt; but, as far lis the present ol)scrvatio\\s go, it ~ ~ ~ P C i L ~ Y  tlli~t 
discrepancies arising from this source arc confi~lod withi i~ rutller 1rarrc)w 
limits, inasmuch as the scmidiirmcter of tho moon, as ~rleusurutl at Jfrrdrun, 
does not differ more than (oV*5) half a sccond of space from tllirt ohscr~crl at 
Greenwich, Cambridgta, Edinburgh, and EIamburg. In tbu early valuulcrs trf 

the Madras Resalts, it had been my practice to give tho o l ~ c . ~ * ~ ; l t i o ~ i ~  of t l ~ v  
moon-culminating stars and eclipses of Jupiter's sirtcllitcs, togetlter wit11 tlic 
longitude, as deduced therefrom, as far as circuntstiulccs would permit; hut 
the extreme irregularity with which the corresponding Greenwich observu- 
tions came to hand, rendered these results in some ewes incornpl~f~ ; O L I ~  it\ 
the printing of Vols. IV. and V., not having received any of tho G r c t c a r ~ ~ ; . i c ~ ! ~  

* The longitude assigned bg Mr. GOLDINOM A M  was 5b z l m  S1*8. 
t The exieting %Sect, of the sun's rays, even when viewed through an ap1rrol)ri;ri:. dark plluuo, 

may, in the case of weak eyeoight, wcwion an ill-defined image of the limb, front wlricI~ ir 
stronger aighted okrver would be free. 



observations, tho continuation of the series was necessarily interrupted. To 
supply this deficiency, however, Mr. RIDDLE (at the suggestion of Mr. BAILY) 
had undertaken the reduction of the corresponding moon-culminating stars 
for the years ~834-1837 ; and the results are given in Vol. XII. of the Society's 
Memoirs. I n  this paper, Mr. RIDI)LE having at some length explained the 
particulars of the methods of computation employed, it will only be necessary 
for me here to  refer to his paper, and to state, that the formula employed by 
him is precisely that which had been observed in obtaining the previous as 
well as thc present results : there are one or two circumstances, however, in 
which I have differed from the practices observed by Mr. RIDDLE, which it 
may be as well here to explain. In cases in which the full moon has oc- 
curred in tho interval between the moon's transiting the meridian of thc 
h1adra.s and the Western Observatory, it has sometimes happened that the 
first limb of the moon has been observed at Madras and the second limb at  
the Western Observatory; in these cases, Mr. RIDDLE has computed the 
sidereal time of the semidiameter passir~g the meridian from the semidirtmeter 
given in the NnzrticaE Almanac, and deduced the longitude in the usual way. 
Fcluing, ho.rvaver, that the scmidiameter given in the Naaticnl Almnnnc might 
not rcprcscnt the scmidiameter di~e to observers at Madras or Grcc!nwicll, I 
have tl~oug't~t it hcttcr to rijcct thr? two or three observations in which this 
circt~rnstatlce occurs. Again, in taking the means, Mr. Rrnr)r,s has given to 
oach rc~u l t  fi  wcigl~t eciuul to the number of stars obscrvcd, whereas I hnvc 
mado use of s tabie of wights rlupending upon the squnro root of the nurnbcr 
of stars observed ; tho rapidity of change of the moon's right ascension ( t  - T); 
and upon the relative accuracy of obscrvntiotls of the moon or stars. From 
thc Madras Observations, I conclude that the mean error of any single ob- 
servation of the moon is double that which may be expectecl from the ob- 
servation of a star; hence, although the observation of several stars will 
eventually tend to produce accurate results, still it need not be expected that 
a result derived from scveral stsrs is necessarily very superior to another 
whioh may have been obtained from only one star. 

In the paper by Mr. R~DDLB above alluded to, the few cases in which the 
second limb of the moon had been observed rendered it unnecessary that 
they srhould be separated from the fw greater number of cases in which the 
first limb 31gd been obmed. On the present oooasion,. however, having 
succeeded in obtaining mvrural observdions of the moan's mend llmb, I have 



thought it desirable to cflcct a sapiirtion, so as to rshihit t11(* n9aelt ~ ' ~ I I I I I  

observations of tllc first limb distinct from thi~t tfcrivtxl froin t l l v  sc*r*ctntl li1111r. 
and in taking the meutls (ncglcctiug tllc vnriirblc amoiurt of (/-I , \vl~icll i. 
not given in Mr. R r ~ ~ ~ l c ' s  papor), wl1c11 oac, t.rvo, tlirrlc!, or iibrlr stiirs I ~ i i v r *  
been observed, I hnvc allowed the tvcights 5 ,  7, 8, a~ld c), rt?sptv~tivi*ly.* 

With ct view of presenting the wllola of thc ollscrvntiu~is allrf rc*sliits ill 
one view, as well as to correct those of Vuls. 1. tlrict 11. ( i l l  which 1 11i111 1ur1 
considered it necessary to pay attention to third ditferclrc!cs ill tllc itrtc*rpirl;r. 
tion of the moon's place), I have in the pruscnt I)iy)cbr git.orl t11it ~.t.i-tr~lrlttitt,tl 

results for 1831-1833 ; SO that Mr. I~IDI)I,R'S paptir, wit11 tlw j)rchset~t lllttl, t lh-  

hibits each single determination fro111 corrcspoiltiing n't~sc~l.\.;~tiol~s ;it (irtltatltvicii 

and Cambridge from 1831 down to the end of rX.+.+,+ ir~rtl iit I C ~ l i l i l ~ l ~ ~ ; : ? ~  I'TOIII 
the commencement to thc end of 1839. It o~i ly  rornilins for tutl to  cirisclrt t t r  

another series of observations which 'has slow 1)ccs intrc~ducttd, nrilrlrily,, t l l c l  r ~ l t -  
servations made at the Elernt)urg Ubserratory- t t r r l s ~ b  I l ;~vi t~g i r i ~ l r i  t ; $ k ( l ~ r  liotri 
the Asr~o?to?~zLclie Nnciiriclltclt, Nos. so$, 5n4, :111tl 5,313,  with n'I.ric11 I l~nvc~ l u . t ! ~ ~  
obligingly favoured front an u t i k n o w ~  scl~lrcu; ; I I I ~ ~ ,  finirily, to rr!d\icc rnrlt 
series to the meridian of Cirociu\vic[t, the fi~llowi~);: tiiffurer~~eli Ir,npitutlt+ 
have been employed :- 

nl r 
Cambridge - o 23-54 (Nnut .  Almnnrrc, I #gy) 
Edinburgh $. r a 4 3 ' 6 0  (Naut. Almcrrcrc, 1845) 
Hamburg -. $9 ss*oo (Conn. dcr Tompr, 18401 

* I have likewise corrected Mr. l l r n ~ ~ , R ' ~  ptrpar for an clrmr in thu hIntlra% c llrwrr;rt~un sir  
the Moon on the 5th of Octobor, 1835, thua :- 

I I 
Column, Greenwicl~, I 835, October 5 , f o ~  + y o  sctrd 58'0 - Cambridge, I 835, Octokr 5 ,  -- 38.6 - 3 1'0 

t For the Iatter observations at Greenwich and Cambridge, f am indchtcct lo tbc ~ t r l i ~ q l , ~  

attentions of the Astronomer Royal and Professor Challie. 



These being applied t o  the means we get altogether as follows :- 

Matlms Ol,a~~rintionn com~~nrrtl with 

ro  

(corrcct,ctl) 
I 

I Far (1838-1840) . . Hamburg / 34 1 57.58 

3 'a First Li~nh. - - - ..- - - . . . -- 

h m a  
5 2 0  52.88 

53'16 

~rci!awich 

For (1 838-1 844). . I:anhridgc 
\F.inburgh 

Giving to each result a weight proportional to the tlurnber of observations 
IYC get 

;I 'H Sccotld Limb. 
-..------ 

~NO.  0 b a . l  LonpituC. 
...---. . . .-. . - - I - .  .-- . --- . _--_- .-- 

h m a  
F r v n ~  ++z olaervntioiis of D 's first limb . . . . 5 zo 56.38 with a probable error of & 0!z3 - $6 -- ---. 3 'Y SECIJIR~ lirnl). . 58-19 - 4 0'57 

NO. oIJ*.~ Longikn~It\. 
-I--. . , _ _  _ _ - 

78 

97 
39 

Or, for thc l)rcscnt, tilo most prot)ablc! value for thc longitude of the 

57'56 

56-67 
5 8.0 I 

hlrtdras Observatory, as resulting frutn the obscrvatiol~s of moon-culminating 
stars, is 

h m r  
5 2 0  $7 '28  

T. &. TAYLOR. 

KOTE, 
Tho ~hovc determination baing leos than that arrived at by the eclipsos (as given by Mr. 

~ O L D I N O ~ ~ A M ) ,  to tho amount of eleven and 8 halfwconda of time! 1 have been led to inquire 
what circum~tancca could posseibly give rise to so large a dircrepancy, and to which of the two 
methods it waa chargeable. With regard eo the method of moon-culminating etare, it =ems to 
offer no pennanaat soum of error where both l i m b  ate obeerved ; but the mult from eclipse8 
doer not warn to be wholly free from objection, inasmuch ae it appaM (e~ far as my limited 
mean8 OF cornparison prmit) that the immeniow of Jupitar's first mt&ite are wen latw to the 
amount of ta bondr ,  and Lhe emersiona surlier tcl the amount of (a $ lo) monds with a $-feet 
achromatic by Dot~oloa now in uaa, when cornparad with the 42-inch telescopes with which 
Mr. Qo~araa~nu's  obaorvahne were made ; tbir e&t being i n c r d  in the csse of the aecond 
satellite would nearly rdoutrt for thr ma1 diralpdement Found, 



Mr. TAYLOR'S Longitude of Madras 

Moon's First Limb at Madras and Groelzwiclr. 

Date. 

1831. 
Mar. 23 

May 25 
Junezo 
Dec.12 
1832. 

Mar. 13 

April I 3 

14 
Oct. 8 

Nov. 4 

29 
1838. 

Jan. 3 
Feb, 2 

Mar. 6 

9 

10 

April 7 

8 

9 
May z 

3 . 
5 

6 

.-..--..- ... 

Longitudv 
5h 20'". 

lVl~i~11t. 1 I eight. 

26 
22 

22  

23 

34 
25 
25 

34 
22 

22 

23 

25 

30 

25 
19 

19 
19 
2 0  

22 

20 

24 

30 

---. . 
B 

f54'85 

Observed Values 
of ( t -4) .  

m s 
12 38.50 

10 54'33 
10 34'60 
11 19.18 

1 3  29.85 
I3 29'17 
I I 29.66 

11 19.74 
11 2-81 
11 2.63 
11 2.69 

10 55-65 
10 52'53 

11 19.03 
12 24'71 

1 2  4'64 
I 2  4'95 
10 6 0 2  

l o  6.08 

9 44'04 
9 37'05 
9 38-28 

9 53'63 
10 31.60 

9 58'72 
9 35'95 

9 35'99 
9 47'68 
9 47'67 
9 47'74 

. . . 

I 

I 
3; I 

Longitnde 
5" zom. 

+54106 
46.48 
52-27 

39.85 

50'47 
58.86 

63.15 

57'80 

55-60 
47'05 

60.48 

57'60 

82.00 

48.47 
31-04 

55'93 
51-18 

45'33 
63-30 
69.10 

4 8 . ~ 5  

+49'76 

Date. 

1838. 
May 7 

June 2 

July31 

Sep. 3 

30 

Nov. 25 
Dec. 25 

28 
1839. 
Feb. 23 

24 
Mar. 24 

April 25 

26 
1840. 

Jan. 16 
Feb. 12 

13 
April I I 

'3 

15 

Observed Values 
of ( t  -4). 

m s 
10 9.67 

10 9'79 
g 39.82 

12  25'96 

r z 50.45 
I 2  $0'19 
1 2  52-08 

' 2  5I.95 
I Z  jz.04 

I I 38.99 

1 1  57.53 
14 16.15 

13 38-59 
13 38'97 
1 ~ 5 1 . 3 0 .  
12 8-89 

g 32'41 

9 32'54 
940.31 

15 29.01 

14 57'09 
'4 57-17 
'4 57'17 
14 51.81 
11 27-21 
11 27-29 

11 27-42 

10 '7'47 
10 17.97 
10 12.51 

I I 68.28 I 10 I 

i I 

63'46 i 25  

52'72 I 33 i 

56.74 
64'27 

59.72 
55'14 

52'46 
57.72 

71'50 

41'59 
55'63 

5 5'76 

44'54 
97-82 

s8'74 

4-44-67 

I 

SO i , 

2S 

z+ / 
28  

34 
26 

24 

24  

' 9  

3 1 

46 
30 

35 

26 



by Moon-culminating Observations. 7 

Moon's First Limb at Madras and Greenwich (continued). 

Weight. 

36 

34 

40 

24 

28 

25 

35 

30 

24 

33 

41 

33 
26 

30 

28 

zz 

21 

Longitude 
5 b  *om. 

S 

$56'40 

51'69 

50'83 

56.16 

51'03 

58.46 
69.20 

65-61 

57-60 
62-09 

, 79'72 , 

48.48 

62-70 

55'31 

52.81 

67.86 

50.81 

+39'15 

Date. 

1840. 
April 15 

Oct. 7 

g 

1841. 
Jan* 5 

April z 

3 

May 26 
184%. 

Jan. 26 

Feb. 21 

May 20 

22 

June21 

Aug. 15 

16 

Sep.13 

14 

. 15 
16 

Observed Values 
of (t-o). 

rn s 
10 12-34 

10 12'51 

10 12-32 

10 54-76 

10 59'78 
I I 9.86 

I I 9.62 

11 9.60 

'5 53'44 

15 53'59 
I I 52.64 

11 26'49 
11 26.20 

12 17-23 

13 56'30 

13 56.56 

14 32-90 
12 2.05 

12 59'64 
1 2  59'18 

13 18.02 

1 3  17-95 

1 3  17'65 

12 57-89 

'2 57'93 
I Z  30.11 

12 6.13 

12 6.16 
T I  24'50 

11 24.50 

10 45.80 

10 15476 

Date. 

det?;~ 
Dec.14 

1843. 
Feb. 13 

April 8 

I 0  

13 

May 13 
June ro 

Oct. 4 

5 
Nov. 29 

1844. 
Jan. 28 

Mar. 3 

z8 

29 

30 

April I 

z 

Observed Values 
of ( t -T ) .  

1 1 ~ ~ ~ ~ 6 6  

12  3-62 

12 3.65 

12 4 0 4  

12 15-85 

12 15-89 

12 44-90 

1 2  44'82 

1 2  27'49 
12 27.81 

I Z  27.85 

12 27'71 

13 12.93 

13 Jz.95 

14~29'54 

14 25.33 

'4 25'54 
10 28-21 

10 28.11 

g 10.82 

10 12-41 

11 25'74 
12 8.92 

12 0.95 

'1 57'35 

1 1 5 7'43 

" 57'98 
11 58.32 

11 58.61 

12 25.84 

r z  25089 

12 55.08 

Longitude 
sh  zom. 

+79:3s 

60.23 

60.71 

62-10 

56-81 ' 

5 1 ' 7 0  

56'57 

60.24 

64.27 
62-07 

62.36 

50'46 

48'50 
63'06 

54'97 

55'20 

58'32 

$54'65 

Weight, 

24 

37 

31 

33 

43 

34 

29 

36 

26 

19 
21 

23 

24 

24 

30  

37 

31 
26 



8 Mr, TAYLOR'S Longitude of Madras 

Moon's First Limb at Madras and Greenwich (continued). 

LonQtudc 
5" 20". 

S 

$61.08 

67.00 
48.28 

73'10 

59'04 

58 75 
t 54.13 

. * .  .. , * 

Obsenred Values 
of ( t -v ) .  

m 1 

11 10'27 
11 10.19 

10 57'79 
12 58.31 
10 52'13 
10 52'03 
10 52'11 

11 2179 
1 o 4 . 1 0  

10 44'04 

10 52'93 

-- --. 

-- 
U'r!iglrt, 

----  . 

41 
22 

26 

34 
22  

I 

' i  i 
z 2  i ------ 

Moods Second Lim6 at Madras (uz(Z Greenwich. 

Weight, 

30 

38 

33 

35 
27 

Longitude 
5h %om. 

8 

$65.00 

69'55 

50'03 

53'58 
+48.81 

Date. 

Aprdz8 

29 

3O 

May 1 

Sept.20 

24 

D ~ ~ .  

1844. 
Sept.24 

25 
Oct. 18 

22 

25 
Nov,zo 

21 

Observed Valuee 
of (t-T). 

rn n 
11 57-47 
11 57.38 
12 26-72 
12 26.61 
12 26.61 

I3 7'47 
'3 7'45 
I3 55'97, 
'3 55'97 
I3 55-85 
13 23.23 
I I  10'16 

... .-..- 

W,.iahtm 

- .  . 

30 

3 1  

3* 
25 

29 

z 5  

33 

27 

Date. 

1831. 
Oet. 23 

1838. 
Feb. g 

Mar. 11 

1842. 
May 24 

June 26 
Nov.18 
Dec. I 8 

23 
1843. 

Feb. 16 

Mar. 17 

Weight, 

-- 
28 

26 

24 

34 
21 

26 
28 

24 

31 

34 

Date. 

-- 
1843. 

May 13 
Oct.14 

Nov. 8 

11 

1844. 
Jan. 10 

Mar. 5 

6 

7 

3 

Observed Values 
of (b-v). 

m r 

14 q o 7  

10 29.46 

'0 29'57 

9 34-46 
9 34'77 

13 32-89 
I3  32'58 
10 16966 
13 3.86 

13 42.90 
11 50.56 

12 38'78 

12 38'75 

13 23-39 
I3 23'48 

Longitude 
5h z O ~ .  

+6t~:zo 

58.58 

44'54 

56.69 
55'88 
66-81 

57'17 
51.72 

6277 

+53'7I 

-- -..---. 
Obse~ed  Valua Longituda 

of (t-7). gh 20m. 1- 
m s 

14 30.40 
1221'96 
1 2  22-16 

11 58.17 
11 58.17 
12  r 1.90 

11 46.28 
I I 46.20 

I 2  3O-7' 

1255 '48  
12  55'21 

13 24'85 
13 3 ~ ~ ~ 6  

13 32.21 

'3 32'45 

+ 6 ~ : ~ ,  

62.50 

59'71 
66.66 

53'73 
56'48 

61-47 

$53.09 

--- 



Date. 

1 8 9  
Apr~l 3 

5 

May 2 

8 

June 4 

hy Moon-culminati~g Observations. 9 

Moon's Second Limb at Madras and Greeswich (continued). 

Observed Vduea 
of (t-.r). 

Longitude 
51' 20'U. 

Wsight 

Aug. 4 
Sep. 28 

zg 
30 

184-4" 
Sep. 30 

Oct. 3 

26 

27 
28 

3 '  

Nov. 3 
z 6 

27 

Date. 

Illoon's Pirst Limb at Madras an.& Canthridge. 

Observed Values 
of (t-r). 

10 58-09 

1 1  9-39 
r I 9'72 

I I 22.64 

' 1  34'89 

May 25 

June zo 

Oct. 17 

60t40 

52'22 

$63067 

Dec. 14 
1832. 

Mar. 13 

Sep. 4 

5 .  

zz 

zz 

23 

Date. 

-.- 
1831. 

Mar.23 

Oct. 8 

Longitude 
5 b 0 m .  

+27'38 

Observed Values 
of ( t  -r). 

m s 

12 37-46 

Nov. I 

Weklrta 

26 

Obscrvd Vtxluues Longitude weight. 
Dh. 1 of(t -4 .  i h r o m .  1 j 
xxjz. 

Nor. 4 1 
28 

29 

May 3 

June 29 

July r 

Sep. 26 
Oct. 20 



10 Mr. TAYLOR'S Longitude of fiiahrar 

Moon's First Limb a t  Madras and Cambridge (continued). 

Longitude 
.jh zom. 

-----I 

\ 

3.22.88 

27.20 

30.10 

41'64 

eight. 

33 

27 

35 

41 

42 

33 

23 

30 

33 

31 

34 

Longitude 
5" som. 

B 

$24 '22  

25.61 

4I'33 

30'67 

24-70 

38-66 

27'22 

39'67 

22'94 

28.02 

$37'95 

Date. 

1833. 
Oct. 23 

Nov. 19 

1838. 
Jan. 3 

4 

5 

Feb, 4 

8 

Mar, 6 

8 

9 

10  

April 7 

Observed Values 
of ( b - + ) .  

m s 
10 31.86 

1031'95 
ro  42'80 

l o  42.94 

11 18.26 

11 18-45 

11 1 8 ~ 2 8  

u 30.76 

11 30'85 

11 31.05 

11 31-00 

" 56.73 
11 56-87 

I I 56.87 

11 56.81 

13 1-99 
13 1-65 

11 9.55 
12 3-65 

12 3-89 

10 38.40 

10 38.20 

10 38.26 

'0 5'33 

'0 5'53 
10 5.36 

9 43'25 

9 43-23 

9 43'05 

9 43'1' 

, g 35.82 
g 36-16 

. eight. 

34 

34 

g r  

Date. 

1838. 
April 7 

8 

9 

M a y 3  

5 

7 
Aug. z 

S~P. 3 

28 

30 

Nov. I 

24 
Dec. 25 

' 

30'24 
2 2 . ~ 9  

29'41 

29'98 

43.62 

30'52 
18-58 

34'54 

Obsemed Values 
of (t-r). 

36:~9 
g 36806 

937 '61  

9 37'62 

9 37'51 

9 37'57 

9 53'" 

9 53'11 

9 53'27 
9 5 8 ' 1 1  

g 58~01 

9 57'84 

9 35'48 

9 35'29 

9 35'48 
10 13'88 

14 21-53 
I 4  21.76 

1.2 49'37 

12 49'34 

13 46-89 

I3 47'23 

13 96.6 5 
I 2  51'10 

'2  50'73 
12 51.08 

13 14-28 

I155.90  
I I 56.56 

" 56'34 

I I 56'42 

L1 ~ ~ ' 4 - 5  

3 1 

30 
zr  

36 

3 3 

42 

40 

27 

24 

I 

f 30'54 42 



by Moon-culminatilzg Observations. I I 

Moon's F i ~ s t  Limb ut NIad~as and Cambridge (continued). 

Date. 

1838. 
Dec. 28 

1839. 
Feb. 21 

23 

25 

26 

27 

Mar. 24 

25 

z7 

April zg 

28 

May zr 

Weight, 

50 

49 

48 

42 

28 

36 

37 

40 

31 

30 

27 

20 

Observed Values 
of ( t -+ ) .  

m 6 

14 15.27 

14 14-94 

1 4  2.89 

1337.66 

I3  37'5' 

13 37-86 
I I 54'66 

11 54.16 

11 54'33 

11 59'36 
I I 2-23 

I I 2-49 

10 20'60 

l o  t o 0 7 j  

10 20.38 

10 20.51 

12 8.07 

' 2  7'99 
12 8.09 

1 1 1 1 ' 2 1  

1 1  11.18 

11 11.13 

I 1  11'15 

9 54'32 

9 54'28 

9 54'35 

g 3 1'93 

9 31'77 
g 31.80 

10 32976 

. 10, 32'90 

g ~ ' 8 %  
' , #  

Langitudc 
5'' 'Om. 

S 

$31'53 

40'54 

30'59 

27'75 

33-34 

36-85 

47'94 

23.81 

24'90 

20.57 

32'27 

+3zmo4 
, 

Weight, 

38 

46 

30 

36 

34 

31 

35 

32 

36 

28 

34 
2 2  

34 

Longitude 
~h zom. 

8 

+30915 

41'07 

34'59 

44'74 

29'34 

29'92 

34'37 

18.80 

zs'27 

33.86 

19'96 
,z5-70 

$24'26 

Date. 

1 ~ 3 9 .  
Oct .16  

Feb. 12 

13 

19 

Mar. 1 3  

April 10 

11 

r3 

15 

O C ~ .  7 

g 

Dec. 3 
6 

z8e 
Feb. 21 

Observed Values 
of (t-r). 

rn S 

1 2 1 8 - 5 1  

I 2  18.49 

12 18.47 

1 4  56.22 

' 4  56.43 

'4 56.34 
1 4  50.82 

1410'04 

14 10.22 

13 11-93 
13 12.28 

12 z4.11 

1 2  24'21 

I I 26.48 

11 26.40 

11 26.38 

ro  16.92 

10 16.94 

10 17'03 

10 17'50 

ro 1 1 . ~ 4  

10 11.61 

I 0  11-53 

1054'17 

10 54'09 
1 1  8'63 

11 8-57 

11 8.66 

10 42.63 

13 33'92 
+ 1 3 3 3 ~ 6 2  

, 1% 31-42 



12 Mr. TAYLOR'S Longitude Of Madras 

Date. 

1842. 
Feb.21 

May17 
June20 

21 

July20 

Aug. 15 

16 

Sep. 14 

15 
16 

0C.f.. I3 

Nov. I z 

17 

Dec. 14 

'7 

1843. 
Feb. 10 

I3 

i 

Moon's 

Observed Values 
of ( t - r ) .  

m s 
14 31.83 

12 4 5 0  
13 17.00 

13 16.71 

I Z  24-12 

I z 56'83 

12 57'07 
12  57-06 

1 2  56.82 

1229.53 
I I  23-53 

" 23'34 
10 45.16 

10 14-93 
10 15'22 

I0 25-39 

x 0  25'55 
10 25'43 

9 49-02 

9 48'79 
12 21'11 

12 21'20 

12 21'15 
12 2.82 

12 2'93 

12 3'15 

13 49'10 

I3 49'52 

13 36.07 
13 36.01 

I3 14'91 

'314'99 

First Limb at Madras and Cambridye (contirucd). - -- ..",--, 
Longitude Observed Values Lonfiitucic gciKht. 

5h 20"'. 
-......-., - 

f 

23-68 24 12 45.24 t-34'80 32 

24'37 27 

35-39 25 

39'70 2 s  

36.4.4 
39-88 

37'29 
31-72 

33'24 

35'47 

51.16 

23-66 

38'4z 

35'4l 

+37'55 

45 

25 

29 
2 2  

26 

32 

25 

38 

37 

34 

34 

14 24'47 
14 24'62 

12 4'56 
12 8.94 

1 1  36-16 

I 1  36'33 
10 27'25 

ro 27.21 

10 10.10 

ro 5-12 

10 17.98 

11 5.31 

10 31'57 
10 31.51 

1011.78 

10 11-72 

10 "'55 

12 32-19 
I 2  32'27 

12 32'23 

12 15-61 

r z  15.413 

I Z  10.13 

'2 I0.14 

11 59'79 

Aug. 8 

Sep. 4 
Oct. z 

4 

5 
Nov. 3 

9 
6 

28 

29 

1844. 
Feb. I 

Mar. I 

z 

28 

37'77 

28'47 

32'77 

32'09 

35'75 
39'00 

37'05 

37'90 

45'52 

26.23 

35'00 

37-19 

37-06 

C33'39 

36 
zS 

2+ 

30 

27 

, 20  

20 

27 

22 

27 

32 

39 

31 

3 1  



by Moon-culminating Obrervations. I 3  

Moon's First Limb at Madras and Camblidye (continued).  

Moon's Second Liml at Madras and Carm6ridge. 

Longitade 
gh 20m. 

3-37'27 

3.30~11 

Weight, 

31  

23 

30 

Date, 

1833 .  
May 3 

1838. 
~ ~ b ,  

, '  

Weight, 

3 1  

27 

Obsemed Vhee 
of (f-r). 

m I 

12 10.81 

12 10.87 

I. 28.62 
10 28.66 

Longitude 
gh 20'. 

8 

+38'42 

46'83 

+37'73 
.' ' 8 '  

Data. 

1831. 
Sep, za 

183a. 
Feb* 23 

3833. 
Feb. 4 

O b w e d  Valuw 
of ( t  - v). 
m I 

12 15-65 
rz 15'52 

11 17.86 

1 431~~3 , 

, , , ' * . ,  " 



14 Mr. TAYLOR'S Longitz~de of Madrcrs 

MOOR'S Second Limb at Madras and Carnb~idge (~on t i~~ued) .  

i 
,,.dyl,,. 

__- - , I  1 

2 j 27 

i 
I 

3" 1 

3: 

31 

25 

SO 

48 
30 

34 

30 

-. 

hngittitt.dtm 
5b 20'~. 

+3&0 
28.29 

3ga27 

30.15 

38'52 

25'17 
33'64 

36.27 

2rs9r 

35-34 

48'15 

+33 '04  

_ _ _ _ _  
Date, 

1843- 
Feb. 
Mar. 17 

May I 3 

NOV. 7 

8 

, 

Jnn. 5 

Mar. 5 
6 

April 3 

May 2 

Sep. 28 

Nov.  26 

Weight, 

-. 

l9 

24 

31 

36 
2 0  

27 

3 1 

29 

34 

28 

40 

45 

_.___. -.-. - - -.  

Observed Vduw 
of (t- *). 

rn s 
1 2 4 0 ~ ~ 3  

13 22'37 

14 29-24 
14  29-27 

14 29-24 
14 29.26 
I J  33'22 
11 33.16 

I I 57-36 

1 1  57'39 
1 1  57'29 

1 2  24.97 
rz 24.92 
1 2  29-82 

12 54'22 

I 2  54'52 
'2  54'29 
13 31'11 

13 31'24 
13 31'43 
13 31'48 

14 40'37 
I I 9-08 

I I 9.02 
I I 9-10 

11 41-75 
Il 41'70 

Longitude 
5h %om. 

+4dg4  
3460 

30.18 

50-81 

34'94 

46.19 

42'09 

21'54 

35'93 

44'59 

42'23 

+39-58 

- 

Date. 

1838. 
Mar. I I 

May g 

Sep. 4 

rS39- 
Feb. 27 

28 

April 28 

Sep. 23 

1840. 
Feb. 17 

1842. 

May 24 

Oct. 19 

Nov. 18 

1843. 
Feb. 14 

'15 

----- 
Observed Values 

o f  (b-r). 

rn s 

9 33.91 
11 50'42 
12 23.88 
rz 2 4 x 2  

10 ~ 0 . 2 9  
I 0  20'44 
10 20.07 
10 20'20 

g 51-40 
10 34'07 
10 34'21 
1 2  I 1'03 
I Z  11.1s 

I I  14'04 
I I 14'15 

13 32'01 

13 31'69 
11 4'02 
11 4-27 
i 3  2-89 
13 2-86 

13 2187 

12 53.66 

12 53'97 
12 54'07 
12 54'06 

12 40.09 



hy Moon-culminati~zg Observations. 

Moon's First Limb at Madras arzd Edinlzcrgh. 

I 

1838. 
Jan .  4 

5 

6 

8 

Mar. 8 

g 

April 2 

3 

5 
6 

8 

Longitude 
sh 3Y". 

a 

i-47-69 

42.26 

51-67 

43'19 

22.18 

21-72 

39'18 

45'95 

31-42 

33.91 

Observed Values 
of ( t -r ) .  

m s 

11 59-27 

11 59'44 
11 59'62 

12 26.28 

12 26-53 

12 26.54 

12 26.36 

13 0.21 

13 0.26 

1341.46 

I3 41'63 

'3 91-53 
X I  4'40 

11 4-32 
lo  29-80 

10 29-98 

10 29'93 

1257.54 

' 2  57'93 
12 57-82 

.. 1 2  7.46 

'0 39'58 
1012.72 

10 12.76 

10 12.80 

10 12-94 
10 1'65 

10 1.62 

I0  "49 

I 10 1.79 f4.9'31 

Observed Values 
of (t-r). 

m a 

9 59-4 

g 58.96 
I O I I ~ I ~  

10 11-16 

10 11.4g 

10 39'36. 

10 39'37 
10 25-04 

10 24-83 

12 55'79 

12 55'83 

IS 19'34 
1.5 19-39 

13 54'36 
13 54'2' 

13 54'53 

I Z  59'55 

'2 59'27 

12 59'38 

12 59'37 

13 47'50 
12  26-19 

12 26+11 

I Z  26.17 

13 10.83 

13 10.81 

15 10'77 

14 44'56 

Weight. 

37 

43 

33 

42 

28 

32 

40 

24 
22 

36 

Longitude 
sh 33m- 

s 

i-39.64 

43'96 

45'77 

57'22 

64-48 

45-56 

57'57 

36.64 

49'37 

53'03 

60.43 

35'79 

Date. 

1838. 
May 5 

6 

7 

June 3 

July 31 

Aug. 3 \  

Sep. zg 

Oct. I 

Nov- 1 

Dec. 25 

26 

29 
r839. 

Jan. 26 

Weight. 

26 

3I 

27 

27 

40 

39 

43 

45 
28 

38 

34 

3' 

14 4-4-57 

14 38.83 35 

+37'0' 

Feb. zz 
37 



16 Mr. TAYLOR'S Lolagitude of Mndrus 

Moon's First Limb ut Madras and Edinburgh (continued). 

Moon's Secoad Limb at iklnclras and Etli~~bzlrgh. 

Lo~rgititd[: 
5" 33=". ---- 

$ 

3.36-94 

42'23 

28.92 

44'77 

26.08 

41135 
51'08 

+54'0h 

-...--..- 

Date, 

1838. 
Fell. g 

Dec. I 

Date. 

1939. 
Mar. 23 

24 

25 

29 

April 26 

27 
Oct. 17 

18 

- - - - - . - - - - .  

-.--. . 

lv,, 
.. 

S Z  

30 

41  

3 5  

zh 

2 1  

z; 

zq 

_ ._. __ 

Date. 

1839. 
Feb. 22 

23 

24 

25 

26 

27 

M a r . 2 ~  

Obuerved Valuov 
of (t-0). 

--.---- 
m n 

I 3 39-40 

13 39.13 

I3 39'15 

12 37'45 
12 37'64 

1 2  37'79 
11 38'83 

I1  38'74 

" 3@73 
11 38-84 ' 

9 58-15) 

9 58'29 

9 58.24 

9 $8'41 
lo 2.75 

ro  2-84 

10 24.63 

12 28.87 
12 1 4 . ~ 0  

-.-I_ 

Longitude 
sh 3 P .  

8 

$37'52 

53'44 

28-38 

'9'51 

23'49 

37'71 

439.42 

Observed Values 
of (t-T). 

14rn38t7~ 

I 4  38'91 

'4 38'94 
14  11.09 

14 10.89 

rq 11.26 

'3 21'57 
13 21-78 
13 21~68 

13 21.51 

12  23.36 
1 2  23-40 
J Z  23-31 

1 1  zg.10 

10 45'85 
10 46-24 

10 45-71 

10 45'77 

14 31-33 
I4 31'25 

-. 

Observed Values 
of (t-7). 

m I 

10 53-97 

10 54-05 
15 21.96 
'5 21'65 

5 '  

44 

47 

38 

23 

37 

37 

Longitude 
5h 33m* 

s 

$23'13 

$4477 

Weight. 

- 
28 

39 

Date. 

--."- 
1839. 

Feb.28 

Mar.30 

Sep, 23 

Observed Ww 
of (f-r). 

m s 
to 15.06 
to  9.58 
I z 40'5 I 

Ldngitude 
33m- 

---I_ -. 
8 

$21.81 

4zqzz 

+ 36.27 

--..,- 

Wriilht, 

. .-- .- 
zr 

zo 

26 



by Moon-cuZminating Observations. 17 

Moon's First Limb at Madras and Hamburg. 

Date. 

1838. 
M a y (  

6 

7 
June 2 

Sep. 3 

27 

29 

30 

Nov,25 

27 

Drc. zg 

'839% 
Jan. 23 

Feb. 21 

M a r . 2 ~  
-.- 

ROYAL 

Observed Values 
of ( t - ~ ) .  

. - 

8m24.33 

8 24-55 

8 24-56 

8 34'48 

8 34'72 

857 '67  
8 27.51 

8 27-68 

I I  15-05 

11 15.08 

12 12'98 

12 12.84 

I Z  12.98 

11 43-20 

1 1 43'14 
11 4t.85 

11 43-18 

X I  16.37 

I I 16.26 

I I  16-45 

1012-10  

10 27.80 

10 27.50 

12 47-26 

12 46.98 

12  47-12 

12 46-95 

I 1 23.68 

12 1 8 . 8 ~  

1 z 1 8 * g z  

12 19'32 

ARTION. 

Longitude 
4h 40"'. 

---- 
s 

-t63'95 

62099 

49'87 

73'S2 

60.83 

70-68 

79"' 

60'73 

67'90 

59'04 

58.28 

68.64 

70.56 
+61.78 

SOC. VOL. 

weight. 

30 

26 

2 '  

25 

33 

43 

47 

4' 

24 

30 

51 

24 

35 
28 

X VI, 

Date. 

1839. 
Mar. 24 

2; 

26 

April 28 

Jpne Z I  

I 840. 
Jan. 14 

'5 

Feb. 1 2  

Mar. I 5 

April ro 

13 

15 

Sune 8 

O c t . 7  

Dec. 6 

Observed Values 
of ( t -v ) .  

m a 
10 38.78 

10 39.17 

948 .99  

'9 48'95 

9 48.91 

9 48'99 

9 9.48 

9 9'" 

9 9'54 

9 9'20 

g 14.20 

9 14-49 

8 54'52 

12 22'46 

13 '3'35 

13 13-09 

13 5.58 

g 56-59 

9 56-74 

10 53.44 

'0 53'52 
9 1-28 

9 "'29 
9 1'27 
8 56.30 

8 55'98 
8 56.41 

8 56.22 

8 52.33 

' ~ 3 3 ' 6 2  
11 52'52 

Longitude 
4h 40mm 

I 

+5g-61 

53'80 

59.12 

60.92 

43'4I 

53'67 

. 69.16 

66.93 

50'79 

65'33 

53'82 

64'91 

65-32 
+6+*05 

D 

Weigh;ht. 

- 

31 

40 

3 6 .  

27 
2 I 

28 

38 

30 

29 

3' 

32 

36'  
20 

22 



I 8 Mr. Ta YLOR'S Longitude of Madras, @c. 

Moon's First Limb at Madrus and Harnbu~g (contb~uect). 

I 
Obscruud Valm Londtud~. w,,i , 

- .  
ni s 

Dec. 6 1 1  5t.57 +60186 Feb. 3 13 zr .12 
I 

Jan. z ' 10  56-59 13 21'15 : $57'47 30 , 
4 1 2  38'36 i I 

I 
1 0  56.74 ! 

'0 56077 
1 2  38.81 

1359 '57  60.11 
Feb. z 13 33-43 +61 .81  31 

1 

. ---..- . ... 

Moon's Secortd Limb at Madras and Han~ltag. 

7. G. TAYLOR. 

Date. 

1839. 
Mar. 30 

Observed Valuas 
of ( t -T ) .  

8 

-, - - . . 

Longitude 
4h 40'". 

+66:76 

..------ . .. .. weigl\tl 
--.. 

19 Fab. 17 9 51-78 
g 51 .88  

. , 

- . . zy -- .-.. , ,, , 

Wtbight. 1 
. . , 

29 
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