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IIerewitli I have the honour t o  submit to  the EoynI -4atrono- 
mica1 Society the results of' my calculations with reference to tile 
Total Eclipse of the Sun, vllich will take plnce o ~ l  the I r th Dc- 
cemlser, 187 I .  Thotxgh tlie clurntion of this ccli,)sn tvill be con- 
sictarably sllorter than that of I 868, yet I prewme tliat so fnvour- 
able an opportunity r i l l  not be suffered t o  p;~ss nwny ~vithout 
adequate prepamtion for dne record of all the iulportant and 
interesting pllenon~el~e whicli prescilt tl~emsclves for inrestigation 
on sucli occasions. 

The central line of lhe eclipse mill first incet tlir Eiirtll's sur- 
face in the Arabian Sea, and enteriltg on the westcr~l coast of 
India, will pass right across ollc of tile mo>b important parts of 



138 116. lic~goo?anthncJ~nry, oe2 the Sol i~r  Eclipse 

Hindustan, in a S.E. by E. direction. I n  this part of the Pe-  
ninsula the Sun will be about z o o  above the horizon when totally 
obscurecl. Tbe duration of totality will be two minutes and a 
quarter, arid the breadth of the shaclow about seventy miles. On 
leaving the eastern comt of the Naclms Presidency, the central 
line will cross Pallr's Stmits, passing about ten miles S.W. of the 
island J:tffnapetam, and over the northern part of Ceylon, where 
the small towns of Moeletivoe and KoBelny will lie near the 
central line; and also the well-known niaoal station of Trinco- 
oinlee, which will be about fifteen miles S.W. of tlie line. Con- 
tinuing its course over the Bay of Bengal, the shadow will cross 
the S.E. point of Sumatra, and will touch the south-western 
coast of Java, where Bacavia, the capital, will lie nearly sixty 
miles N.E. of the central h e ;  and two other smaller towns, 
Chiclalilnr and Nagara, will also be very near tlie mirldle of t l ~ c  
sliadow path. In the Acl~ilirnlty Gulf, on the N.W. const of' 
Austrtzlia, the eclipsed Sun mill be only ten degl.ees past the me- 
ridian, and not far from the zenith ; in conseqnence of which the 
totality will last 4"' I 8" or oi~ly four seconds less than the time of 
greatest duration. Lastly, passing through the most barren and 
uninhabited portion of Australia, crossing the Gulf of Carpentaria 
and the York Peninsula, the shrtdow will ultimately leave the 
Earth's surface i11 the P:icific Ocean. 

The following are the geogr~pliicz~l positions of the central 
ancl limiting lines of the shadow, together with other details of 
calculation, applicable to Soutllern Inclia, for intervals of fifteen 
seconds of Greenwich mean time. They are alnlost identical 
with the values obtained by interpolation, from the similar table 
furiiished on page 441 of the -&Tc6z~ticnl d~tnu?zuc for the year 
1871. 

Greenwich 
M.T. 
h n~ s 

'4 25 45 
14 26 0 

Northern Limit. 
North East 

Latirude. Longitude. 
0 ,  

'3 1 740 58' 
IZ 48  75 22 

I 3 3 5  7 5 4 6  
12 '3 76 9 
2 1  76 ; I  

" 59 76 53 
1 x 4 7  7 7 ' 4  

" 36 77 35 

1' 25 77 55 
1 1  14 7% 14 

" 4 78 33 

1 0 5 3  7 8 5 1  

'0 45  79 9 

' 0 3 3  7 9 3 7  
'0 '3 79 4.4 

Central Line. 
North East 

Latitude. Longitude. 
o r  

12036' 7 4 4 2  

12 33 75 6 

I2  I 0  75 30 

'I 58  75 53 
1 1 4 6  7 6 1 5  

" 34 76 37 
I I  21- 76 58 

I r  r r  77 18 

'1 0 7 7 3 8  

'0 49 77 57 
10 38 78 16 

10 2 8  78 34 

10 18  78 jz 

10 8 :g 10 

9 5 8  7 9 2 7  

Southern Limit. 
North East 

Latitude. LongituJe. 
o 1  0 ,  

13 11- 74 2 4  

" 59 74  48 
1 1 4 6  7 5 1 2  

" 33 75 35 
11 2' 75 57 

'1 9 76 19 
10 58 76 40 

10 46 77 0 

' 0 3 5  7 7 2 0  
10 24 77 39 

" "' 77 58 
10 3 7 8 1 6  

9 52 78 34 

9 4 '  7 8 5 '  

9 32 79 8 



Greenrvich 
M.T. 

of December- the I I th, I 87 I .  '39  

Sun's 
Airitude 

above the 
Horizon. 

0 

17 

On the Central Line. 
Excess of the Relative 

Bun's App. Motion 
1)ismeter of Sun ill 

above that of one minute 
the Ewth. of Time. 

6 j . 6  j1.0 

65.9 30 9 
66-2 3c.8 

Duratioli 
of 

Totality. 
Ill S 

2 7 
2 8 

The principal places in the Madras Presidency, situated near 
tlie northern limit of the shadow, and their direct diatarices there- 
from in miles, will be as follows : - 

Districts. 

South Canara 

7 ,  

Coorg 
Mysore 
Astragam Division 
Coimbatore 

I 

Salem 

, f 
Trichinopoly 

> 

Tanjore 

Places. 

Mangnlore 
Oopin Ungadi 
Mercara 
Honsoor 
Mysore 

Sattimangulum 
Bowani 
Yirodu 
Trichungode 

Salem 
Narncul 
Moosery 
Trichinopoly 
Tanjore 
Puttoocattay 
Point Calnlere 

Miles. 

11 within 
upon 

9 within 
upon 

1 3  beyond 
14 within 
4 within 
8 within 

upon 
24 beyond 

upon 
7 within 
8 within 
5 beyond 

ro within 
UlJOU 

Plizce,s  most favourably situated on or new the ceilt,ral 
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line, with their geographical positions and direct distances t,here- 
from : - 

Districts. Places. 

Soutll Canara Kassergode 
Bnicull 

Coorg Veerajunderpetta 
Malabar Gunote 

J 7 Manuntoddy 
Goodaloor 
Ootacamund 
Dodabetta 

Coonoor 
Kotagherry 

Coimbdtore Sivamogay 
dvenasi 

Tiriupur 

7 , Kangyom 

9 7 Darapoorum 
Vellacoil 

1 9  Chinna Darapoorum 
Caroor 

Madura Veerallimalli 

t Iluppur 
Poodoocottah 

Taujore Ardangi 

1 ,  Manarn~lgudi 

North  
Latitude. 

O r  
12 30 
I2 24 

I 1  I?. 

And, lastly, for pIaces near the soutl~ern limit of the shadow 
we shall have,- 

Districts. 

Malabar 

1' 

Coimbatore 

Places. 

Cannanore 
Tellicherry 

Malle 
Calicut 
Beyapur 
Palghaut 
Coimbatore 
Po1ac:hy 
Chuckragherry 

Polney 
Dindigul 

Mailura 

Miles. 

14 within 
10 within 
9 within 
ro beyond 
I 5 beyond 
10 beyond 
rq  within 
4 beyond 
8 beyond 

upon 
I I within 
9 beyoud 
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Districts. Places hliles. 

Madura Slievagvnga I beyond 
Ramnaud 20 beyond 
Butencurray I 6 beyond 
Ramaswarurn 8 beyond 

The calculation of the different plienolluei~a of the eclipse mas 
made accurately for Avenasi, a railway station situated midmay 
between the two coasts, on the central line ; and for t l ~ e  Mndrtta 
and Trevandrum Observatories, which lie respectively a t  some 
distance north a11d soutl~ of the shadow. The usual equations of' 
reduction applicable to places near the a b o ~  c three points arc also 
given ; in which I denotes geocentric north latitude, A, east longi- 
t ~ ~ d e  for Maclrns, and t the Madrns me211 time of each phenome- 
non. The results of the calculations are :- 

For ~Tladras. 

Lnt. I 3' +"I N. ; Long. Soo 14'. 3 E. of Greenwich. 
Madras h1en.n Time. 

d h m s  
Time of first contact . . . . .. Dec. 11 IS 47 37 

Time of grestest obscuration . . . . - 1 9 4 9 3 "  

Time of last contact . . . . .. . z0 59 59 
Duration of the eclipse . . . . . . z 12  2 2  

0 8 

Angle from north point, of 
First 73 33 Vest .  

1 Last contact 119 9 East. 

Angle from the Sun's of iFirst 'Ontact '9 
Last contact I?; 3; Left. 

Magnitude of the eclipse (Sun's diameter = I )  o g l G 5  
Limb of the Sun eclipsed . . . . South. 

Fo~nzule for Reduction to diflere~zt pluces n e a ~  i l lad~as.  
First Contact. 

C o s 2 ~ =  -0.2?14 - [0.20128] sin 2 -  [g-g81goj cos 1 cos (X - l z rO  IS'.^) 

t = xh 351L1 36s- [ 3 - 5 5 ~ 7 ~ ]  sin w - C3.356191 sin 1 
- [3.79315] cos I cos ( x A +  6' z4I.3) 

Greatest Phase. 

Cos ur =- 0-0382 - [o-1981 51 sin l -  [9.99342] cos 2 cos (ai\- loyo 4S.3) 

t = 2111 45" 3'- [3 429041 sin 1 - [3.S41 821 cos I eos (aA 1 20° +;'.GI 

Magnitude of the eclipse = 1.0175 - (1.0175 cos w j  

Last Contact. 

Cos w = O - Z P Q ~  - [0.19578] sin 2 - [o.oor73] cos I cos (X - 92° ;'.+) A 

f 2 1 h  ~ 8 m  95 + [3'6~Sg8] sin w - [3'49~j~z] sin 1 
- [3'89.599] COS 1 COS ( A ~ +  37' 3'.3) 
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For Avenasi. 

L ~ ~ ,  r2t N. ; L ~ ~ ~ ,  77 19.0 E. of Greenwich. { 2'55'3. W. of Madras. 
Madras Local 

Mean Time. Mean Time. 
a h m a  h n l s  

Time of first contact.. .. Dec. 11 18 47 33 = 18 35 52 
Beginning of the total phase . . I9 47 19 = I9 35 38 
Middle of totality . . . . 19 48 26 = 19 36 44 
Ending of the total phase . . 19 49 32 = 19 37 51 
Time of last contact . . . . 20 57 3 I = 20 45 50 

11 m s 
Dnration of the Eclipse . . . . 2 9 58 
Duration of totality . . . . . . o 2 13 

An,+ from north point, of First contact 6$ $ West. 1 Last contact 11 3 26 East. 

Angle from the Sun's vertex, { EG: :°tz 17i 2 k::: 

Formule~fo~~  Redtiction to dzxer~nt places near Avenusi. 
First Contact. 

Cos 111 = - o.zo:5 - [o-zozo4j sin - [g.g7944] cos 2 cog (aA- rzoO 51l.1) 

t = z ~ h  32"' loS - [;-543281 sin w - [ " ~ ~ I z o ]  sin 2 
- [3.78431] cos I cos 6' 32"3) 

Middle of Totality. 

Cos w = -1'9887 - [1.96825] sin 1 - [1.76185] cos I cos (xA- 107' 36'.0) 

t = Z I ~  37s - [3-416531 sin Z - [3-832471 cos I cos (xA+ zoo 51"7) 

Semi-duration of totality = [lb822 581 sin ra. 

Last Contact. 

Cos w P 0.2277 - [0.19709] sin I - 19.998441 cos 1 cos (A*- grO 31l.4) 

t I Z I ~  3 7 m  2 4  + L3.651781 sin la - C3.485271 ain 1 - [3'88985] cos 1 cos ( x A  + 37O 14'-3) 

For Trevand~um. 

L ~ ~ .  80 Io~.I N.i LrmC { 7g 59'8 33. of Green*ich. 
3 14.5 W. of Madras. 

Madras Locd 
Mean Time. Xean Time. 

d h m a  h m ~  
Time of first contact .. Dec. i f  18 48 37 = 1 8  35 39 
Time of greatest obscuration . . r9 49 30 = 19 36 32 
Time of laat contact . .  ao 58 zr  * 20 45 23 

'h b l a  
Duration of the eclipse . . .. 2 9 . 4 4  
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0 I 

Angle from north point, of { E ~ ~ ~ ~ : ~ ~ ~ : ~  6 j  29 Ves t .  
103 56 East. 

Ange from tile Sun's vertex, of { ~~~~~~~~~~ I;: tl;:; 
Magnitude of the eclipse (Sun's diameter = I )  0'937' 
L in~b  of the Sun eclipsed . . . , . . North. 

Fowr~ulm for Redxction t ~ ,  c l z f e~en t  places ~ L ~ C ( T  T~euc~l~c l , .~c i? l .  

Fiist Contact. 

Cos tu = - 0.2099 - [o.2ozo1] sill t - [g-gjggo] cos 2 cos ( A  - r ~ c '  55'.0) 

t = 21'1 31"' 48%- [3.54zz3] sin w- [3'3+107] sin 2 
- C3.783261 cos 1 COS(X + 6' 31l.z) 

A 

Greatest Phase. 

Cos w =- o , o j j 8  - [0.198+3] sin 1 - C9.992651 cos I cos (?.A- 107' 40'3j  

t = zr'l 4ztn 2zS - [3.41661] sin 1 - L3.831361 cos I cos ( A , +  20' 501.1) 

Magnitude of tile eclipse = 1.0173 - ( I  .or 73 cos to) 

Last Contact. 

Cos u* = 02263 - [o.rg676] sin I - [9.9996z] cos 2 cos (2. - 9r0 4zI.o) 
A 

f = 21') 37rn 266 + 13-651691 sin w - C3.487521 sin l! 
- i3.889483 cos I cos (A,+ 37' xo'.Sj 

The n.l-jproximnte details of the eclipse for 13nicull on t,he 
western coast, Ardangi near the east coast, ~ n c l  'rrincom~lee in 
Ceylon, d l  of ~vhich will be near t,he central line, will be izs 
follows .- 

Fop* Bnicz~lI. 
0 ,  

75 4.0 E. of Greenwich. Lat. IZ  24 A. ; ~ o o g .  ( 10.3 W. of Madras. 

Madras Local 
%lean Time. Mean Time. 
a h in a 11 I,, s 

Time of first contact . . Dec. I I 18 47 5 = 18 26 23 

Beginning of the total phase . . '9 45 51 = 19 25 9 
Middle of totality . . . . 1 9  46 55 = 19 26 13 

Ending of the total phase . . 19 47 59 = 19 27 17 

Time of last contact . . 20 54 73 = 20 33 3 1  
h Ill 8 

Duration of the Eclipse . . 2 7 8  

Duration of totality . . 0 2 8  

Angle from north point. of { E:ii ::/:::; ,168 r::l 
Angle from the Sun's vertex, of { !::: , 7: kk 
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0 ,  

Eat. 1.0' I rJ N.; Long. { 79 3.0 E.  of Greenwich. 
I I 1.3 W. of Madras. 

Madras Local 
Mean time. Mean Time. 
d h 111 e h m s 

Time of first contact . . Dec. r r  1 8  4 8  7 - 18 4 3  za 
Beginning of the total phase . . 1 9  4 8  4 9  = 19 4 4  4 
Middle of totality . . Z9 4 9  57 = 19 4 5  12 
Bnding of the total phase . . rg 5 1  5 = 19 46 20 

Time of last contact . . z r  Q 15 r- zo 55 3 0  

Duration of the eclipse . . 
Duration of totaiity . . 

h m s  
z 12 8 

0 2 16 

Angle from north point, & j First contact 68ewest. 
I Last contact 114 Eust. 

Angle from the Sun's vertex, of ~~~~~~~~~~~ I 7t e:: 

Int, N. ; Long. 8 P Z;O E. of Greenwich. ( 1 9.7 E. of Madras. 

Madras Locnl 
Mcan  TI^. Meal1 Time. 

d h m 6  h n ~  a 
Time of first contact .. I ) e c . r ~  18 43 g - 1 8  5 3  4 8  

Beginning of the total phase . . '$7 5' I 9  = 19 55  58 

Middle of Totality . . 39 5 2  16 = r g  56 55 

Ending of the total phase . . 19 53 '3 = 19 57  5" 

Time of last contact . . 2 1  4 23 = 21 g 2 

h m s 
Duration d the eelipse . . 2 1 5  16 

r)uration of totality . . 0 1 5 1  

Erst contact 670 Rest .  
Angle from north point, of, 1 I E ~ ~ ~ .  

{ First contact 9 Left. 
Angle from the Suu's vertex, af co,ltwt 17c Le,t. 

I have nclhered throoghout to the method of Mr. Woolhouse, 
adopting the positions of the Suu and Moon as given in the 
il'nuticnl Ahnnnac. Subjoined are the apl>roxirnate positions of  
bright ststi-s nild planets most conspicuous to the naked eye during 
the time of totality, refcrred to the zenith of Avenasi. 
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Zenith 
Ulataiice. 

0 

I Castor ?S 
z Procpon go 

3 Pollux 76 
4 Jupiter 7 I 

j a Hydrz 58  

6 Regulus 44 
7 y1 Leonis 41  
8 il Argus 76 
g P Urs. BIilaj. 56 

ro 2 Leonis 29 
11 ,5 Leonis 19 
12 y Urs. Maj. 4j 
I; r1  Crucis 74 

rq Polaris So 

I j Bpica 23 

16 e Urs. hIaj. 40 

Azimuth Zenith 
Distance. 

6 Centauri 7i 
Veuus 2 8 

Arcturus zo 
a' Cenrauri 74 
i Bootis ' 9  

a Libra: 3s 

6 Urs. Lliii. 66 
6 Libra: 3 9 
a Cor. Bor. 38 
r Ser]lentis 40 
0 Scorpii 54 
Antares 62 
a. Herculis 61 
Suu 71 
a Ophiuclii 66 

y  Drncoilis 7 I 

Azimuth 

To tcilitate the iilciependent deter~niilation of the longitude 
of any place of observation, I liave cnlculatetl such occultations of 
stars by the Moon as will occur about a week before or after the 
day of the eclipse. I t  unfortunately happens, however, that 
during this time only one bright star lies within the limits of the 
Moon's path, ancl so 1 hnve been obliged to rest collteilted with nlucll 
snlaller stars than are usually selected for such a purpose. Tlie 
compulations have been made for M ~ d r a s  and Avenilsi, by a11 
apiwoximate method, ~vhicli usaally gives the times within a, 

minute, and the ailgular points of coiltact within a degree, of 
those i'oul~d by a i11ol.e refilled process. Tlie times nt Avenasi 
will differ but sliglltly from those ibi any other spot aloiig the 
shadow line, in its course across Inilia. 
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Occultations as seer1 at  Madras. 
E; Disappeamnce. a E; Reappearance. 

Date. Stnrs. Mag. 5 om $ e An& from $5 N. Point. Vertex. N. Point. Vertes. 
11 111 0 

'Dec. 3 n Leonis 3s 14 35 128 E 1 ~ 3 0 ~ i g h t  

6 XII. 394 Weisse g 14 13 147 5 136 Right 

74 20114] &, 9 6 4 1  1 6 E  soRight 
14 '"33 

I 
9 7 I 5 3 E  16Right 

14 20138 ' ' 8f 7 7 log E 39 Left 
g -2 

15 21093 g 4 8 8 2 2  8 3 E  r r L e f t  
16 21791 8 6 9 3 6 E  8Right  
16 z121c 7f 6 3 1  8 S E  37Left 

r t  8m 8 ; ~  ;Bight 
15 9 92W 1jRigfi t  

7 5 -14 W I 15 Right 
7 43 So W 154 Right 
7 4 5  1 3 6 W  150Left 

9 16 128 W I 56 Left 
7 76- roo W 160 Right 

7 36 150 W 148 Left 

Occultations as seen nt Avenasi. 

Dec. { s Leonis 3% 14 32 136 E 137 Bight 1 5  58 89 W 15 Right 
6 XII. 394 Weisse g 14 16 155 E 1:s Right r j  5 103 W z+Right 

9 6 38 18 E 48 Right 7 7 46 W I 17 Riglit 

9 6 59 5 5  E 15 Right 7 43 8% W 157 Right 
2: 7 6 110 E 40 Left 7 45 138 W 147 Left 

8 8 ZI 84 E 12 Left g 15 13% W 151 Left 
8 6 2 36 E S Right 7 15 100 W 160 Right 

7+ 6 26 87 E 37 Left 7 32 151 W 148 Left 

The general circumstances under which tho Total Eclipse of 
Dec. I I th, I 87 I , will occur, are singularly and unusunlly favour- 
able, the greater portion of the shndow-path being easily acces- 
sible by means of the railway ancl good public roads; while a 
well-managed line of telegraph will afford facilities for that most 
incomparable nleens of fixing the longitude of the place of obser- 
vation with regard to Madras. The fnvourite Sanitarium of the 
Presidency, Ootacamund, will doubtless be selected by many 
persons as a convenient and familiar station from which to ob- 
serve the eclipse; as also the hilly region of Wynand, i n  the 
Malabar district, where numerous European gentlemen reside for 
the purpose of superintending their coffee-plantations. The lofty 
peak of Dodabetta, the highest point of the Neilgherries, 8640 feet 
above sea -level, would agreeably to the ofcen - repeated and 
elllightened view of Prof. C. Piezzi Smyth, the Astronomer 
Royal for Scotland, offer a grand opportunity for spectroscopic 
observations, i n  nu atmosphere of small density and free from all 
the impurities which abound s t  lower levels, but unfortunately 
haze and mist are very prevalent on the ]?ill-ranges in the lnoilth 
of December. The weether is in general fine elsewhere about 
that time along the shadow-path, but more especially so eastwarcl 
of the Neilgherry hills than towards the Malabar coast. 

Madvar, 
5th December, 1870, 


	00000032.tif
	00000033.tif
	00000034.tif
	00000035.tif
	00000036.tif
	00000037.tif
	00000039.tif
	00000040.tif
	00000041.tif
	00000042.tif

