
i  m m  /n

I P  §L
A S T R O N O M T  OP T H E  B R A H M A N S . 291

Their week confiffs of feven days, to 
each of which they have given the name 

o f one of the planets, and arranged them 

exactly in the fame order that has been 

adopted by Europeans;

Sunday is Additavaram |  }  ^ un

Monday ■— Somavaram —  Moon

Tuefday —  Mangalavaram —  Mars
Wednefday —  Boutavaram —  Mercury
Thurfday —  Brahafpativaram —  Jupiter

Friday —  Soucravaram ■—  Venus

Saturday —  Sanyvaram Saturn.

But their planets, like their gods, are 

frequently called by different names; or 
are varioufly pronounced in the different 

dialeds, and parts of the empire.

Their year begiris on the n th  day o f 
our month of April. They divide it into 
two equal parts; the one comprifing the 
time the fun is to the fouth, the other to 

^  the north of the equator; and they cele-
U  a brate
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brate his return, to the north by an annua! 
equinc&ia&feaft.

To adjufi the agronomical with the civil 
time, every fourth year is a leap year; in 
which the time exceeding the 365 clays Is 
thrown into one of the 12  months. The 

number of days in the months is unequal; 
and feme are of opinion, that: in eftablilh- 
iog the duration of each month, attention 
has been paid to the time required by the 

fun to pals through the different % ns o f 
the Zodiac

*  In

*  Ces mois nfont pas tons tie la memo duree, le moss 

de j  um. eft Ie plus long de tous, et le mots de Decem- 
ore le plus court. Cette difference fuppofe que les 

aftronomes qui les premiers ont travaille a cette me* 
thodc Indienne ont connu Fapogee' et le perigee <iu 

foleil i e’eft a dire qu’ ils ondremarque que le foleil re- 

tardoit fon mouvement dans le ittois de Juin, et qu’ il 
Faccelerok pendant le mois de Deeembre ; qu’il

employoit

A v . y  ,' JfiX-  V;  ■ - ,, j
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la  their tables they are put down in the 

following order:
Days. Nas. Vei. T a i.

Sitterey, beginning the 1 ith of April, 30 55 32 o 
Vayafey - beginning in May 3 1 24 12 o
Any - - in June 3 1 3^ 38 0
Ady - in July 3 1  28 12 o
Avany ■* » in Auguft 31  ̂ 1 0 0
Pivatafly - in Sept. 30 27 22 o

Arbafiy - - in O ft. 29 54 7 0
Cartigey - in Nov. 29 30 24 o
Margaii - - in Dec. 29 20 53 o
rpay - in Jan. 29 27 16  o

Mafey - in Feb. 29 48 24 0
Pangouney - in March 30 20 21 15

3 6 5 1 5 3 1 1 5

In the common time they are reckoned 

as follows^.

employoit par confequent plus de temps a parcourir le 
figne des Gemeaux que celui du Sagittaire. La lon 
gueur des autres mois eft comme le temps que le foleil 
met a parcourir les autres lignes du zodiaque.

Voy. dans les M.ers de P In de.

XJ 3 Bayfatch,
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Bayfatch, beginning the n th  of April, has 3 1  Days 
X aith* *** i?« 2 y

Afadeh* - *, P
Â arivoifî  w *» *. o j

33>Li3,(doiij *«•  ̂ „„ 2 1*

Afniij »** *» wh g x

Catuk,  ̂ iv « 20

Aghou* » - - 30
Pops, - * .* 29

Magh, »* w w 29

Phagcm, « 3Q
.r ehait, *> •> w 30

|j 'y  hi ; A,:.1 Ay A ‘v A, ‘ ' .A. ■iff

Days 365 '*

The lunar month is divided into two 
parts; that from the new to the full moon,
is called Sood, or increafmg ; and that from, 

the full to the change, Bvkt or waning. The 

former is likewife fometimes called Sookla- 
pakfia , or the light fide  | and the other, 
Kreefhna-pakjha, or the dark fid e>

" '-"a . ' 'dBhkihfgfhf.■''■■■‘hi ry duhhkiW&khjf
______   [ , , 1. ^  mm,  ... > . 1, 11 11 „ uqrl>

# In the manner of writing the names o f the months 
for the agronomical time, I have followed Monfieur le 

Dentil, and fqr the common time Colonel Polier. But 

it mull: always be remembered, that names are differ* 

ently pronounced in different parts o f India*

5 They
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They reckon the duration of the world 

by four Yougs, but in the length afcn.lmi 
to them, they are extravagant; and not- 
withftanding the endeavours of fome. inge
nious men of feieoce, to adjuft their chrono

logy to that of other nations, I do not 
find, that it has yet. been done in a manner 

by any means fatisfa&ory.

Y E A R S ,

H e  firft, or the Sntty to u g , (lid to > ,  Q
have tailed - -  5

TheTir&ah T oug, or fecond age « 2,400,000

T he Dwapaar Toug, or third age - 1,600,000

And they pretend the Kaly Youg, or £ 
prefent age, will laft - -  I i

Thefe ages correspond, hi their nature, to 

the golden, filver, brazen, and iron ages o f 

the Greeks. <¥

They reprefent the four ages under the

emblem of a cow.,-..She denotes virtue, and

originally ftood on piety, truth, charity, and 

humility 1 but three legs are gone, and the 

is (aid to ftand now only on one leg.

IT 4 They
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They tell us, that in the firft ages men 

were greatly fuperior to the prefent race, 
both in the length o f their lives, and in the 

powers o f their bodies and mental facul
ties ; but that, in confequence o f vice, they 
gradually declined, and at laft in this, the 
earthen age, degenerated to what we now 

fee them.

At the end of each age, they fuppofe that 
this world is deftroyed, and that a new 
creation fucceeds.

They fpeak o f an author, named M un-  
nou, or M enu, who, they fay, flourifhed in 

theSutty Youg, or firft ag e ; o f another,

Jage Bulk, who is fuppofed to have lived in 

theTirtah, or fecond age ; and their writings 

are faid to be ftill extant, and to contain 

many o f the Hindoo laws and cuftoms.

That thefe authors are of great antiquity, 

we may allow ; but the wuld date given to 

their works by the Brahmans, inftead o f 
increafing our refpe<ft for them, makes us 

fmile at their credulity; Or, when we con-

fider

p *
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fider their ufual ingenuity, it leads us to 
imagine, that, .like the ancient priefts of 
Egypt, they have mduhriouily wrapped up 

the origin of their fpiritual authority in 

myftery, and thrown it back to a remote 
period, with a view to fhm out inveftiga- 
tion, and render inquiry fruitlefs. We 
fhall therefore abandon thefe fabulous ac
counts to fuch as may choofe to amufe 
themfelves with conjedures, and proceed 
to dates that feem to be fupported by 
fcicncc and hiftory.

The beginning of the Kaly Yougt or 
prefeat age, is reckoned from two hours 
twenty-feven minutes and thirty feconds of 
the morning of the x6th o f February, three 
thoufand one hundred and two years before 

the Chnftian a?ra j but the time for which , 

moft of their agronomical tables are con- 

, Eluded, is two days three hours thirty-two
minutes and tfi.it ty feconds after that, or* the 
i8tii bebiuaty, about fix in the morning

* See Traite de BAftronomie Indienne et Orientals 
par Monfieux Bailiy, publiHied in 1787.

i ' y  They
3  $
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They fay, that there was then a conjunc
tion of the planets; and their tables fhew 
that conjunction. Monfieur Bailiy ob- 
ferves, that, by calculation, it appears, that 
Jupiter and Mercury were then in the 
fame degree of the ecliptic ; that Mars was 
diftant about eight degrees, and Saturn 
feventeen; and it refults from thence, that 
at the time of the date given by the Brah
mans to the commencement of the Kaly 

Youg, they might have feen thofe four 

planets fucceffively difengage themfelves 

from the rays of the fun ; firft Saturn, then 
Mars, then Jupiter, and then Mercury.

Thefe four planets, therefore, fhewed them
felves in conjunction, and though Venus 

could not have appeared, yet as they only 

fpeak in general terms, it was natural 

enough to fay, there was then a conjunction 

o f the planets* The account given by the 
Brahmans is confirmed by the teftimony o f 

our European tables, which prove it to be 

the refult o f a true obfervation: but Mon

fieur

3°̂
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fieur Bailly is of opinion, that their agrono

mical time is dated from an. eclipfe of the 

moon, which appears then to have hap

pened, and that the conjunction of the 

planets is only mentioned By the way. The 

eaufe of the date given to their civil time he 

does not explain, but fuppofes it to he ibme 

memorable occurrence that we are unac

quainted with. We are by fame told, that 

the cii cumfiancc which marked that epoch, 
was the death of their hero Kriflma, who, 

as we have already obferved, was fuppofed 
to be the god Viflinou in one of his incar

nations. Others fay, it was the death of a 

famous and beloved fovereign, Rajah Ju -  

difhter. But whichever o f the two it may 

be, the Hindoos, confidering the event as a 

great calamity, diftingidihed it by begin

ning a new age, and exp relied their feelings 

by its name, the K aly Youg, the age o f un- 
happinefs or misfortune.

But befides the K aly Youg, we are ac

quainted with two other epochs, from which 

the Hindoos, in fome parts of India, reckon
their

S T  - % ’p  3 * ■ i
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their civil time. The one commences from 
the year o f the inauguration o f a prince 

named Bickermajit, which happened in the 

year o f the Kaly Youg 3044 ; and the other 

from the death o f a prince, third in fuc- 

ceffion from him, called Salbaham, who 

feems to be the Salivaganam of Monlieur le 

Gentil. The reign o f Bickermajit was dif- 

tinguifhed by the ftridt ad miniftration o f 

juftice, and the encouragement given by 

him to men of learning. The poet and 

philofopher Kaldofs was particularly pro
tected by him. B y  that prince’s defire he 
is faid to have made a collection o f the dif
ferent parts of the Ramayan which was 

difperfed in detached pieces; and he was 
conlidered as the chief o f fourteen learned 

Brahmans, whom Bickermajit invited to his 

court from different parts o f the empire, 

and diftinguifhed with the appellation o f  

the fourteenjew els o f his crown.

*  A celebrated Epic Poem, containing the wars of 
Rama.

Monfieur

I t 0
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Monfieur Balily informs us %  that Mon- 
i fu r  de la Louhere, who was fent ambaf- 

fador from Louis X IV . to Siam, brought 
home from thence in 1.687, tables and rules 
for the calculation of eclipfes: and that he 
lifcewife found in the place, where the charts 

belonging to the navy are kept, two manu- 

fcripts containing Hindoo agronomical 

tables, that were deposited there by the late 
Monfieur de Lifle.

ft appears that one fet o f the tables depo- 
fited by M . de Lille, and here mentioned 

by M. Bailly, had been given to him by 

father Patou ill et, correfpondent of the mif- 
fionari.es in India; and that the other fet 
had been fent to Father Gaubil, by father 
Duchamp, who procured them from the 
Brahmans at Krilhnapouram f .

*  See Traite de FAftronomie Indienne et Orientale, 

edition de Faria 1787.

f  A  town in the Carnatic.— It is written by M.
Bailly, and by Mr. Playfair, in following him,

Chrijhdmram.
The

. 3If
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The tables that were given by father Fa- 

touillet, are thought to have come from the 

neighbourhood o f Narfapour as they 

contain a rule for determining the length 
of the day anfwering to lat. 16  °, 16 '♦  N .

Befides thefe, M . le Gentil brought to 

Europe, in 17 7 2 , other tables and precepts 

o f aftronomy, that he got from the Brah

mans at Tirvalore f .

Here then are four different fets o f tables 

and precepts o f aftronomy J ,  procured by 
different perfons, at different times, and 

from different places, fome o f which are 

extremely diftant from the others *, yet all, as 

M . Bailly obferves, evidently came from 

the fame original: all have the fame mo

tion o f the Sun, the fame duration o f the

*  A  town belonging to the Englifh in the Northern
Circars.

f  A town in the Carnatic in lat. i o ° ,  44'.

X A ll thefe tables and precepts o f aftronomy are 
depofited with the Academy of Sciences at Paris.

year,

V2
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year, and all are adapted to the fame 

meridian, or to meridians at no great 

diftance, palling near to Benares,— As for 

inftance, the tables brought from Siam by 

M . de la Loube're, fuppofe a reduction o f 

one hour and thirteen minutes o f  time, or 

eighteen degrees and fifteen minutes o f 

longitude, weft from the part o f Siam to 

which thofe tables had been adjufted, and 

which evidently refers to the meridian o f 

Benares.

The tables and precepts above men

tioned, contain chiefly, tables and rules for 

calculating the places o f the Sun and Moon, 

and o f the planets; and rules for determin

ing the phafes o f eclipfes *.

Monfieur le Gentil mentions, that the 

method defcribed in the tables wThich he

* See Traite de l’Aftronomie Indienne et Orientale, 
parM. Badly.—And Voyage dans les Mer$ de l’lnde, 
par M. le Gentil, See- tome i.

brought
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brought home, is called Fakidm , or the new* 

to diftinguiOi it from another eftahlifhed 

at Benares, called Siddantam , or the an- 
den?.— T he Fere du Champ alfo fays, that 

the Hindoos have a method called Souria 

Siddantam , which has ferved . as a rule for 

the co n fc id io n  o f all the tables now ex~ 

ifting, and is fuppofed to be the original 

and primitive aftronomy o f the Brahm ans:

And he obferves* that when, the Brahmans 

at Krilhnapouram were at a lofs in their 
aftronomical calculations, or committed 

miftakes, they ufed to fay, this w ould not 

have happened i f  w e now underflcod the 

Souria Siddantam,

The epoch o f the tables brought from,

Tirvalore “  coincides with the famous 

« sera o f the K aly-Y o u g ; that is, with the 

if beginning o f the year 3 10 2  before Chrift.

*4 When the Brahmans at Tirvalore would 

u calculate the place o f the Sun for a given. 

u  time, they begin by reducing into clays
“  the ■

' ■ ■ . . " i  .

} |.M T:
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“  the intervals between that time, and the 
“  commencement of the Kaly-Youg, mul- 

“  tiplying the years by 365 d, 6 h, 1 2 ' ,

< “  3°"> and taking away 2 d, 3 h, 3 2 3 0 " ,

<c the agronomical epoch having begun that 
“  much later than the civil, & c .*  ”

<4 The Indian hour has been here reduced 
tc to the European.”

Monfieur Bailly, in treating of thefe 

tables, makes the following obfervations:

“  Le mouvement Indien dans ce long inter- 

“  valle, de 4383 ans, ne differt pas d’une 
t£ minute de celui de Caflini; il eft egale- 
** ment conforme a celui des tables de 

“  Mayer. Ainft deux peuples, les Indiens 
“  et les Europeens,’ places aux deux extre- 

** mites du monde, et par des inftitutions 
ts peut-etre aufli eloigned dans le terns,

* See T ran sition s of the R . S. of Edin. vol. ii.

V o l. I. X  “  ont

3 1  r
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u ont obtenu precifernent les memos re- 

11 fultatSj quant an mouvement do la lime, 
u et une conformite qui ne feroit pas con- /■ 
u cevable, fi elie n’etoit pas fondee fur 
45 Foblervation, et fur line imitation red- 
45 proque de la nature, Remarqiions, que 

“  les quatres tables des Indiens font toutes 
u les copies d’ une meme aftronotnle. On 
il ne pent nier que les tables de Siam., n’ex- 

iftaftent en 1687, dans le terns que Mon- 

“  fieri r de la Loubere les rapporta de Siam.
A  cette epoque les tables de Cailini et de 

“  Mayer nf exiftoiejnt pas; leslndiensavoient 
“  deja le motive meat exadl que renferment 

a ces tablevS, et nous ne Favions pas encore,
4411 faut done convenir que fefca&itude de 

u ce mouvement Indien eft le fruit de Fob- 

4C iervation. II eft exadl: dans cette duree 

“  de 4383 ans, parce qu’il a etc pris fur le 

“  cie! memo; et fi lobfervation en a de- 
“  termine la fin, elie en a marque egalt>
“  ment le commencement. (fell le plus 
64 long in terfile  qui ait etc obferve et dont

“  le

; , j k
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t( le fouvenir fe foit conferve dans les fades 
et de Faftronomie, II a Ton origlne dans 

“  Fepoque de 3 1 02  ans avant J .  C. et il eft 

“  une preuve demonftrative de la realite' de 

“  cette epoque

He fays, that the Hindoo tables give an 
annual inequality to the moon, fuch as was 
difcovered by Tycho Brahe, and which 
was unknown to the Alexandrian fchool, 

and to the Arabs who fucceeded it.

In the Siamefe tables, “  the motions of
»

“  the moon are deduced by certain interca- 
u lations, from a period of nineteen years,
“  in which fhe makes nearly 235 revolu- 
“  tions; and it is curious to find at Siam,

* See u L e  Difcours preliminaire du Traite de 

u I’Aftronomie Indienne et Orientale.”  Monfieur 
Bailly, in a note to pages 36 and 37, {hews that they 
could not have received any inftruHion from any aftro- 

nomer who preceded Caffini, as all, except him, differ 

from them very confiderably.

X  2 “  the

3f*
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“  rhe knowledge of that, cycle* of which 
st the invention, was thought to do fo much 
4* honour to the Athenian aftronomerMeton, 
u and which makes fo great a figure in our 
u modern. Calendars

u Cette regie fuppofe done une periode 

a ~$P *9 aunees, femblahfe & celle de Meton
et du. nombre dor ;  et Dorn. Gaffini 

** ajemte, que la periode Indierme eft plus 
“  «xade que le cycle ancien du nombre 
“  d’or f

The Hindoos feern to have known the ufe 
of the gnomon at a very remote period; and 
at Benares, and other places, marry ancient 
dials, of a very curious confirmation and nice 
wbrkmanfhip, are yet to be met with.

Their religion commands, that the four 
fides of their temples fhould front the car-

* Tranf, of the R. S. of Edin. voL ii, page 144. 

t  Aftron. Iudien. et Oriental, pages 4 and 5.

dinal



®  ' <SL\ . .. 1V / .x% '. _ *

A ST R O N O M Y  OF T H E  B R A H M A N S. 309

dinal points, and they are all fo conftrudted.
Monfieur le Gentil obferves:

“  Le gnomon fert aux Brames a trouver 
“  la ligne meridienne, a orienter leur pa- 
“  godes, et a trouver combien la longueur 
“  d’un jour quelconque de l’annee pris hors 
“  des equinoxes, excede la duree du jour

de Fequinoxe, ou eft plus petit que ce 

“  meme jour.

“  L ’ufage du gnomon chez eux remonte 
<c a une tres grande andquite, s’ ils s’en 

“  font toujours fervis, pour orienter leurs 

4< pagodes, Gomme il y a lieu a le pre- 

<c fumer

4t The rule by which the phenomena of 3 
“  eclipfes are deduced from the places of 
“  the fun and moon, have the moft imme- 

tc diate reference to geometry; and of thefe

* Voyage dans les Mers de l’lnde, par M . le Gentil.

X  3 “  rules,

m
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« Piles, as found among the Brahmans at 

a Tirvaldre, M. le Gentil has given a full 
54 account. — We have alfo arx account 
44 by Father du Champ of the method of 

44 calculation ufed at Krilhnapouratm

41 It is a neceffary preparation, in both 

44 of thefe., to fmd the time of the fun’s 

h continuance above the horizon at the 

44 place and the day for which the calcu- 
44 lation of an eclipfe is made; and the 

44 rule by which the Brahmans refolve this 

44 problem is extremely fxmple and inge- 

44 nious* At the place for which, they cal- 
44 eulate, they olderve the fhadow of a 
44 gnomon on the day of the equinox, at 

«f noon, when the fun, as they exprefs it,

44 is in the middle of the world. The 
44 height of the gnomon is divided Into 
44 y 20 equal parts, in which parts the 

44 length of the fhadow is alfo meafured.

44 One-third of this meafure is the number 
44 of minutes by which the day, at the end

of

.



. mmw'm ■ ■ y a  v.:HI W <SL
|:: : ' • ' ; |, A ' ;T % .. . f ; ' ' ' ’< • • • . . • ' ‘ f;M

ASTRONOMY OF THE BR AMMAN'S. 3 t:t
t! o f the firft month after the equinox, ex~ 

u ceeds twelve hours ; four-filths of this 

H excels, is the increase of the day dor- 
“  ing the iecond month ; and one- third 
“  is the increafe of the day during, the 
u third month.

u It is plain that this rule involves the 
(£ fuppoi'ition, that when the finds decli- 
u nation is given, the fame' ratio eyery- 
“  where exifts between the arch which 

u measures the increafe of the day at any 
“  place, and the tangent of the latitude *
“  fef that tangent is the quotient which 
u ariies from dividing the length of the 

li fhadow by the height of the gnomon. 

u Now, this is not briefly true; for fuc.h a 
“  ratio only fublifts 'between the chord of 

®‘ the arch, and the tangent above men- 
** dotted. The rule is .therefore but an ap- 

u proxirrtadon of the truth, as it neceftarily 

t; fuppofes the arch in queftion to be fo 
u ifmali as to coincide nearly with its chord. 

l lo T A  " V "  "'; ' X  4 ‘ ' “  This ■ ■ ' . 1
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“  This fuppofition holds only fo r  places in 

u low latitudes; and the rule which isfounded
t

“  on it, though it may fafely he applied in 
“  countries between the tropics, in thofe that 

t£ are more remote from  the equator, would 

lead into errors too confderable to efcapje 
<c obfervation.

<s A s fome o f the form er rules have fe rv e d  

“  to f x  the time, fo  does this, in fome mea- 

u f ir e ,  to afcertain the place, o f its invention.

“  It is the fmplification o f a general rule% 

tl adapted to the circumfances o f the torrid  
“  zone, and fu ggefed  to the afronomcrs o f  

u Ilindofan by their peculiarftuation* .**

The Zodiac, or Sodi-Mandalam, is di

vided into twelve parts or figns, each of 

which has its particular name.

<c The names and emblems by which 

“  thofe figns are expreffed, are nearly the

* See Tranf. of the R . S . o f Edin. vol. ii. p. 170 .

“  fame

3 2 j .
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' *l lame as with u s ; and as there is nothing 
« in the nature of things to have determined 

** this coincidence, it mu ft, like .the arrange- 

a merit of the days of the week, be the 
u refult of fome ancient and unknown 

“  communication V ’

Each fign contains thirty degrees; but 

the Hindoos alio divide the twelve hgns into 
twenty-feven parts -f% which they call con~

Jellations, or places o f the moon reckoned in 

the tw elve f g n s ;  every fign is equal to 

two conflellations and a quarter, each con- 

ftellation confifts of thirteen degrees twenty
inmates, and has its particular name J .

a This

f
* See Tvanf. of the R. S. of Edin. vol. ii> p. 141- 

Vid. Voyages clans les Mers de 1 lade, pai M. Je
Gent.iL_Aitr. Ind. et Orientale, par M. Bailly la
Croze, vol. ii* hv. 6.

|  « Ces 27 conflellations font en eftet marquees dans 
«• le del par des etoilcs. j ’emportai avec moi le 110m 
w de chaque conflellation en particulier, et le nomine 

\ dcs

■ 3, 3 - 3
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li This divifion of the zodiac is extremely 

46 natural in the infancy of aftronomical 
u obfervation, becaufe the moon completes 

“  her circle among the fixed ftars nearly in 

u twenty-feven days, and fo makes an adua!

“  divifion of that circle into twenty-feven 

“  equal parts.

tc des etoiles qu’ii renferme; mais je ne peux pas affurer 

«  les avoir bien reconnues, parceque beaucoup de ces 

«  conftellations fortent du cours de notre zodiaque- 

«  Dans les regies de I’aftronomie Indienne des 
“  Siamois, que Dominique Caffini nous a donnees, tome 

u  viii. des Anciens Memoires de l ’Academie Royale 

“  des Sciences, p. 234, 235 ,  &  239, il eft dit, que les 

“  Rations de la lune font les vingtfeptiemes parties da 

tc zodiaque: les Siamois admettent done vingt fept 

** conftellations, comrae les Indiens de la prefqu’ ille 

<c en deqa du Gange ; mais il ne paroit pas que les 

<£ Siamois faflent aucune attention aux etoiles, qui re- 

*£ pendent a ces vingtfeptiemes parties du zodiaque.

(( O11 ne trotive ces vingt-fept conftellations du zc- 

“  djaque chez aucune autre nation O rientale; elles 

“  font done un ancien monument bien precieux pour 

ec rhiftoire de I’aftrpnomie.” Voyage dans les Mers 

de l’lnde, par Monfieur le Gentil, de l’Academic deg 

Sciences, p. 256, 257, & c,

“  Thefc

H

l ' 1 ' '
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a Thefe am jlellaim is are far from in- 
m eluding all. the liars in the Zodiac. M* 

u le Gentil observes, that thofe flats
1 1 'm 1 'v 1 1 ’ i* v} <'t, 5 ; , * , 1 1

** feem to have been feledted, which are 

ft heft adapted for marking out, by lines 
u drawn between them, the places of the 

u  moon in Her progrefs through the hea- 

u  vens f»”

The preceffion. o f the equinoxes is 

reckoned in their tables at fifty-four fey 

conds in the year : the motion o f the liars 

from weft to eaft is found to be at prefent 

only about fifty feconds in the year : but. 

from this motion o f fifty-four feconds, 

they have evidently formed many o f their 

calculations. They have a cycle or period 
o f fixty years, each o f which has its parti

cular nam e; another o f 3,600 years, and 

one of 24,000. From the annual motion 

given by them to the liars, o f  54, feconds

, - - -  HIT. .1 .nr ** -J

* See TranC of the R. S. of Edin. vok ii. p. 140.
V  o f

i 1 £
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o f longitude in the year, 54. minutes o f 

longitude make fixty years, 54  degrees 

3,600, and the entire revolution o f 360 

degrees makes their great period, or annus 

magnusy o f 24,000 years, which is often 

mentioned by them.

Their rules o f aftronomy are written 

in enigmas and in verfe ; in verfe, perhaps, 

to facilitate the retention o f them in the 

memory ; and in enigmas, to render them 

unintelligible to all but thofe who are re

gularly inftrudled, a privilege which is de

nied both to the Bhyfe and the Soodra,

Monfieur le Gentil obferves, that the 

' Brahmans in general make their calculations

with a great degree o f quicknefs. H e gives 

an account o f a vifit he received foon after 

his arrival at Pondicherry from a Hindoo, 

named Nana Moodoo, who, though not 

a Brahman, had found means, through 

the fecret protedtion o f perfons in 

power, to learn fome o f the principles o f
aftro-

3 ^  ' /
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aftronomy, Moftfieur le Gentil, to try 
the extent of his knowledge, gave him 
forne examples o f eclipfes to calculate, and 

amongft others, one of a, total eclipfe o f 
the moon, of the 23d December *76#.

Seating himfelf oft the floor, he began Ins 
work with a parcel of Email (hells, named 

Cowries, which he employed to reckon 

with ; and looking occaftonally at a book 
of palm leaves, that contained his rules, 
he gave the refult o f his calculation, with 

all the different phafes of the eclipfe, in 

lefs than three quarters of an hour, 
which, on confronting it with an E.phe- 
mens, Monfieur le Gentil found fuffici* 
ently exaO:, to excite his aftoniflrment 

at the time and manner in which the 
calculation had been .performed. Yet the 
education of Nana Mood00, by his own 
account, muff have been very confined ; 

and Monfieur le Gentil takes notice, that 

he feemed entirely unacquainted with the
meaning
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meaning of many terms, being unable to 

explain them.

44 Pour la facilite de leurs operations 

« aftronomiques, les Brames les ont mifes 

44 en vers; chaque terme eft un terme com- 
4t pofe, et a befoin duplication pour etre 

«  compris: par ce moyen les Brames ne font 
et entendus de perfonne, ou au moins ne le 
44 font que de ties peu de monde.

44 Le Brame, qui avoit enfeigne cet In - 
44 dien, s’ etoit done referve le fecret des 

44 termes, de fa^on que celuici faifoit 
44 machinalement fes calculs fans les enten- 

« dre ; il trouvoit des refultats, et ne favoit 

44 point ce qifils fignifioient.

“  Par exemple ; dans les eclipfes de lune, 
44 les Brames ont donne a 1’argument de 

4t latitude, le nom de Patona Chandara, 
** e’eft a dire, la lune offenfe'e par le

“  dragon:

2 X ‘b
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“  dragon : Or, le probleme confide a

** trouver ce Patona Chandara; l’lndien en 
“  queftion le trouvoit tres bien, mais il 
“  n’entendoit point le mot Patona Chan- 
u dara, bien loin, qu’il fut, que ce fut la 
“  diftance de la lune a fon noeud, et aind 
“  du refte

In

* The Patona Chandara accounts for the Vulgar 

idea among the Hindoos, that the eclipfes are occa- 

fioned by a contelt between the fun, or the moon, and 

the great ferpent.

Eclipfes are always obferved with fuperftitious cere
monies. The following account is given by Bernier 
of thofe he faw on occafion of an eclipfe o f the 
fun.

<£ Celle que je vis a Delhi me fembla aufli tres *

<c remarquable pour les ridicules erreurs et fuperfti- 
“  tions des Indiens. Au temps qu’elle devoit arriver 

£(je montai fur la terraffe de ma maifon, qui etoit , 

iC fituee fur le bord de Gemna. De la je vis les deux;

«  cotes de ce fieuve pres d’une lieue de long, couverts 
“  de gentils, ou idolatres, qui etoient dans l’eau 

« jufqu’a la ceinture, regardant attentivement vers le 
«  ciel, pour fe plonger et fe laver dans 1  ̂ moment

“  que

% ' • •• .
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In addition to what has been already 

fa.id, tending to {hew the ibperior antiquity

l' • Of '

„ „ _r_.. -  -r - - , . .  ,  -       . - r  — *►

«■< que Fceiipfe commcnccroit. Les pc tits gardens et 

«  les pet ices fillcs etoient tout mitts, comme la main,

«  Les ho names Fetoieni auffi, hormis qu’ils avoient 

«  uae efpece d’echarpe bridle a Fentour ties cuUTes 

«  pour les couvrix 5 et les femmes mariees et les. lilies 

lt qui ne paffoient pas iix ou fept ana etoient couvertes 
« d’une fample drap. Les perfonnes de condition,
« comme les rajahs, on princes fouverains .gentils,
«  qui font ordinairement a la cour au ferric e et a la 

«  paye du roi, et les ferrafs, ou changeurs, banquiers, 
jonaillers, et .autres gros .marehaisds, avoient la plu- 

(f part paffe de Fautre cot,, tie Feau avec toute leur fa- 

«  milie, et y avoient drelTe Jeurs terites, et plante dans 
«  la riviere des Kanates, qui font une efpece de par- 

«  a vent pour faire ieurs ceremonies, et fe laver a leur 

'« aife avec Ieurs femmes, fan’s etre vus de perfonne.

« Ces idolatres ne fe fureut pas plutot appercus que 

(i It foleil commenqoit de s’edipfer, que fentendia 

(t ‘un grand cri qui s’clcvu. et: que tout d’un coup i!s 

<f fe plongerent tons dans Feau, fe ne fais cqmbien tie 

“  fois tie fuite, fe tenant par apres debout dans cette 

(( eau, les yeux et les mains elevees vers Ip foleil,

« marmotant tous et priant comme on diroit tin grande 
io  , devotion,

J > 3 °  ' :



(fjf .
A ST R O N O M Y  OF T H E  B R A H M A N S . 32 1

of the agronomy of the Brahmans, to any 
other that Europeans are acquainted with, 

I  fhall take the liberty to make a few more

►

tc devotion, prenaftt de temps en temps de Feau avec 

les mains, la jettant vers le foleil, s’inclinant la 

“  tete profondemcnt, remnant et tournant les bras-et 

cc les mains, tantot d’une fagon, et tantot d’une autre, 

t( et continuant ainfi leurs plongemens, lours prieres, 

tc et leurs lingeries jufqu’a la fin de Feclipfc, qunnd 

■ <c chacun fe retira en jettant des pieces d’argent: bien 

i( avant dans Feau, et faifant l’aumone aux Brames, 

sc qui n’avoient pas manque de le  trouver a cette ce- 

sc remonie. Je  remarquai qu’au fortir de cette ri- 

a  viere ils prirent tous de vetemens nouveaux, qui les 

tc attendoient tout plier fur le fabte, et que pluiieurs 

des plus devots laifi'erent la leur ancieus habits pour 
“  les Brames. C ’elfi ainfi, que de ma terraiTe je vis 

“  celebrer cette grande fete de l’eclipfe, qui fut 

“  ehommee de la memo fagon dans Find us, dans le 

“  Gange, et dans toils Jes autrcs fleuves et talabs, ou 

t( refervoirs des Indes; mais lurtout dans celui de 

<( Tanaifer, ou il fe trouva plus de cent et cinquante 

tc mille perfonncs aflemblees de tous les cotes des 
Indes, parccque fon eau eft ce jour-la reputee plus 

lainte, et plus meritoire qu’aucuue autre.”

VOL, I. Y  quo-

3 , 3 '
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quotations from the learned and ingenious 

remarks of Mr. Playfair.

« The moon’s mean place, for the be-* 

ginning of the K aly~ Fong, (that is, lor 
midnight between, the 17th and 1 8th of 

February, 3102 A . C. at Benares,) calcu

lated from Mayer’ s tables, on the fuppo- 

lit ion that' lier motion has always been at 
the fame rate as at the beginning of the ' ■ 

pfefent century, is 10 s o 5 1 ; 1 6 -—But, ac
cording to the fame aftronomer, the moon 
is fubject to a frnal!, but uniform accelera
tion, filch that her angular motion, in any 

one age, is 9" greater than in the preced

ing, which, in an interval o f 4,801 years, 

mull have amounted to 5°, 45', 44"* 1 fhs
mud be added, to give the real mean place 
of the moon at the aftronomical epoch of the 

Kaly-Youg, which is therefore lo 3, 6°, 37',

— Now, the fame, by the tables of Tirva- 

lore, is ros, 6°, o' 3 the difference is lefs

than two-thirds of a degree, which, for fo
remote

: T  3 $ ^ ' ' '  ■ ;v f
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remote a period, and confidering the acce
leration of the moon’s motion, for which 

no allowance could he made in an Indian 
calculation, is a degree of accuracy that 

nothing but actual obfervation could have 
produced.

*c To confirm this conelufion, M 0 Bailly 
computes the place of the moon for the 

fame epoch, by all the tables to which the 

Indian aftronomers can be fuppofed to have 

ever had accefs. He begins with the tables 

o f Ptolemy; and if, by help of them, wre 

go back from the asra o f NabonafTar to the 

epoch of the K aly-Youg, taking into ac

count the comparative length o f the 
Egyptian and Indian years, together with 

the difference o f meridians between A lex
andria and Tirvalore, wre fhall find the 
longitude of the fun, io°, 2 1 ',  1 greater, 

and that of the moon 1 1°, 52 ', 7 "  greater, 

than has juft been found from the Indian . 

tables. At the fame time that this fihevvs 

( Y  % how

5 ^
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I I  ' how difficult it IS  to go back, even for
a lefs period than that o f 3000 yean, m  
m  agronomical computation, it affords a 

proof altogether demonftrative, that the

Indian ajlrotwmy is not derived from  that of

Ptolemy*

« The tables of Ulugh Bei'g are more 

accurate than thofe of the Egyptian affro- 

nomer. I hey* were con .its. u etc cl. m a coun* 

try not far from India, and but a few years 

earlier than 149** -^e epoch or the. tabled 
at Kriflmapouram, Their date is Ju ly  the 

4th, at noon, 1437* at Sarnarcand ; and 

yet. they do not agree with the Indian 

tables, even at the above-mentioned epoch 

of 14 9 1. But for the year 31.02 before 

' oiirift, their difference from them in the 

■ place of the fun is 1% 30", and in that 

o f the moon 6 ° , which, though much lefs 

than the former differences, are fufficient 

to dhow, that the tables o f  India are not 

borrowed from thofe o f Tartary*
" i f  I. " ' '' ■ ' « T n c ' ■

CCt -.- yU ; r e
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“  The Arabians employed in their tables 

the mean motions of Ptolem y; the Per- 

. fians did the fame, both in the more an

cient tables o f Chryfocoeca, and the later 

ones of Naffireddin. It is therefore certain, 

that the ajlronomy o f the Brahmans is neither 
derived from  that o f the Greeks, the A ra 

bians, the Perfians, or the Tartars, This 

appeared fo clear to Caffini, though he had 

only examined the tables of Siam, and 

knew nothing of many of the great points 

which diftihguifh the Indian aftronomy 

from that of all other nations, that he gives 

it as his opinion, that thefe tables are 

neither derived from the Perfian aftronomy 

of Chryfocoeca, nor from the Greek aftro- 

nomy of Ptolem y; the places they give 

at their epoch to The apogee of the fun, 

and of the moon, and their equation for 

the fun’s centre, being very different from 

both * ”

*  SeeTranf, of the R . S . of Edin. vol. ii, p. 15 5 , &c,

I  3 “ A  for-

. *
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“  *  A  formula for computing this in-* 

equality5* (in' the moon’s motion) u has 

been given by M. de la Place, which 

though only an approximation, being de

rived from theory, is more accurate than 
that which Mayer deduced entirely from 

pbfervation; and if  it- be taken indead o f

M ayer’s, fh ic h  lali, on account of its Cm.

-plicity, I have .employed in the preceding. 

calculations, it will give a quantity fome- 

■ what different, though not. fetch as to afiedl: 

the general refult, It makes the accelera

tion far 4383 years, dated from the be- 

ginn'ng of the Kafy-Youg, to be greater 

by i y \  3 9 ; than was found from M ayers 

rule, and greater, confequently, by 1 6 V 3 2h> 
than was deduced from the tables of Krifhna- 

poisrann It is plain, that this coincidence 

is Hill near enough to leave the argument

that is founded on it in poffeffion o f all 
\

its force, and to afford a ft rang confirm a*

> i . ' .■ . .• . : 1 ■ * '' 1 ’j 1 . *

f  See Tranf. o f the R . S . of Ediri, vol. ii. p, 1 6 0 .

^  ff  v'; . ‘ tion
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tion of the accuracy o f the theory and the 

ftjithenticity o f the tables.

u That obfervations made in India, 

when all Europe was barbarous or unin

habited, and inveftigailons into the moft 

iuhtle effects o f gravitation, made in .Eu

rope near live thoufand years afterwards, 

iliould thus come in mutual fupport of one ■
3

another, is perhaps the moft bribing ex

ample of the progrefs and viciffitude of 

science, which the hiftory of mankind has 

yet exhibited.

■fi This, however, is not the only In- 

fiance of the fame kind that will occur, if, 

from examining the radical places and 

mean motions ih, the Indian aftronomy, 

w e proceed to confider fame other o f its 

elementsj fitch as, the length of the year, 

the inequality o f the funks motion, and the 

obliquity o f the ecliptic, and compare them 

with, the conelufions deduced from the

Y  4  theory

• ' ' 3 ^  x ■ .
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theory of gravity by M , de 3a Grange.

T o that geometer, phyfical autonomy is 

indebted for one of the moft beautiful of 

its dilcoveries, viz.— That all the varia

tions in pur fyftem are periodical ; fo 
that though every thing, a!moft without 

exception, be fubje<ft to change, it will, 

after a certain interval, return to the fame 

ftate in which it is at prefent, and leave 

no room for the introduction of diforder, 

or o f any irregularity that might conftantly 

increafe. M any of thefe periods, how

ever, are of vaft duration. A  great number 

ot ages, for inftance, muft elapfe, before 

the year be again exactly of the fame 

length, or the fun’s equation of the fame 

magnitude, as at prefent. An aftronomy, 

therefore, which profeffes to be fo ancient 

as the Indian, ought to differ confiderably 

from ours , in many o f its elements. If, 

indeed, thefe differences are irregular, they 

are the efieCls of chance, and muft be ac

counted errors ; but it they obferve the

laws.
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laws, which theory informs us that the va

riations in our fyftem do a&ually obferve, 
they muft be held as the mod undoubted 

marks o f authenticity * / ’ . .

Mr. Playfair then goes on to examine 
this queftion, as M. Bailiy has done ; and 
■we are per loaded, if  the reader will impar

tially perufe the in vo catio n s of thefc 
learned men, he will be latisfied, that the 
differences alluded to, are neither the ef

fects of chance, nor to be accounted errors.

After examining the duration given to 

the year by the Brahmans at the period of' 

the Kaly-Youg, M r. Playfair proceeds:

« The equation of the fun’s centre is an 
element in the’ Indian, aftronomy, which 
has a more unequivocal appearance o f be

longing to an earlier period them the Kaly~

* See Tranf, of die R- S. or Edin. vol. ii. p* u5 o, <kt.
Tong.

A  |
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2h//yT The maximum of /Z?y/ equation 

is J ix e J, in thcfe tables, at 2°, 10 ', 3 2 Y  It 

is at prefcnt, according to M . de la Gallic, 

i° , 5 5 ' -G that is 15 ' lefs than with the 

Brahmans. Now, M . de la Grange has 

jfhewn, that the fun’s equation, together 

with the eccentricity o f the earth s orbit, 

on which it depends, is fubjedt to alternate 

diminution and increafe, and accordingly 

has been diminilhing for many ages. In 

the year 3 10 2  before our asra, that equation 

was 20, 6', 2 8 " A ; lefs only by 4', than in 

the tables o f the Brahmans. But i f  we ' 

fuppofe the Indian aftronomy to be founded 

on obfervations that preceded the K aly- 

Youg, the determination of this equation

*  M . Bailly, iu his remarks on the length o f the 

years, fuppofcs fome o f the obfervations o f the Brah

mans to have been made during a period often men

tioned by them, o f 2400 years before the K aly-Y ou g , 

pr, 7,292 years ago.— He takes the medium o f that 

period 1200 years before the K aly-Y oug, or 6090 
years ago.

w i l l

< ^ 4  0
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will be found to be ftill more fa a d .- 1-  

Twelve hundred years before the com

mencement of that period, or about 4300 

before our aera, it appears, by computing 

from Mi de la Grange’s formula, that the 

equation of the fun’s centre was actually 

S', 16 " '; fo that if  the Indian agro

nomy be as old as that period, its error 

with refpefl to this equation is but a '* .

“  The obliquity of the ecliptic is another 

element in which the Indian aftronomy 

and the European do not agree, but where 

their difference is exa&ly fuch as the high 

antiquity of the former is found to require.
The Brahmans make the obliquity of the 

ecliptic 240. —  Now M. de la Grange’s 

formula for the variation of. the obliquity, 

gives 22', 32'', to be -added to its obli

quity in .1700, that is, to 230, 28 , 4 1"* 

in order to . have that which took place in

f  Sec Ti-anf. o f the R . S . o f Edin. p. m 3, v

the

A  W
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die year 3 ,10 2  before our sera. This gives 

us 23°> 5 j/> I J - ,  which is 8;, 4 7 " Ihort o f 
the determination o f the Indian allrono- 

mers. Lnt i f  we fuppole, as in the cafe 

o f the fun’s equation, that the observations 

on which this determination is founded, 

were made 1200  years before the K aly- 

Youg, we fhali find that the obliquity o f 

the ecliptic was 23°, 57 ', 45", and that 

the error o f the tables did not much ex-> 
ceed 2 /.

Thus do the meafures which the Brah

mans afiign to thefe three quantities, the

■ , length of the tropical year, the equation 

o f the fun’s centre, and the obliquity o f 

the ecliptic, all agree, in referring the epoch 

o f their determination to the year 3 10 2  
beroi e our mra, or to a period JHU more 

ancient, 1  his coincidence in three elements, 

altogether independent o f one another, 
cannot be the effed of chance. The dif

ference, with relpedt to each of them, be™

8 tween

o’) U
3
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tween their aftronomy and ours, might 

hngly. perhaps he aferibed to inaccuracy 5 

but that three errors,, which chance, hat! 
Introduced, fhould he all of fueh magni
tude. as to fuit exactly the fame hypothecs 
concerning their origin, is hardly to he 

conceived.-—Yet there is no other alter

native, but to admit this very improbable 
fuppofition, or to acknowledge, that the 
-Indian aftronomy is as ancient as one or 

other o f the periods abovemei Honed •'*

“  In feeking for the caufe of the fecular 

• equations, which modern aftronomers have 
found it neceilliry to apply to the wean 
motion of Jupiter and Saturn, M , de la 

Place has clifcoyered, that there are inequa

lities belonging to both thei'e planets,

*
* See Tranf. t>£ the R. S. of Ediu. p. 164.

In fuppofing the time neceilarv for the progreft 
of knowledge in that fcience,. we mult look to pe
riods much beyond thole,

.H ariling

; I -  • m
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arifing from their mutual adtion on one 
another, which have long periods, one of 

them no lefs than 877 years; fo that the 
mean motion mull appear different, if  it be 

determined from obfervations made in dif

ferent parts of thofe periods. 44 Now I 
44 find,”  fays he, 44 by my theory, that at 

44 the Indian epoch o f 3 10 2  years before 

44 Chrift, the apparent and annual mean 

44 motion of Saturn was 12 0, 13 ',  14 " , and 

44 the Indian tables make it 1 2 0, 13 ',  13 " .

44 In like manner, I find, that the annual 
44 and apparent mean motion o f Jupiter at 

44 that epoch, was 30°, 2o', 42", precifely as 
44 in the Indian aftronomy.”

44 Thus have we enumerated no lefs that! 

nine agronomical elements *, to which the

tables

*  te The inequality or the preceflxon of the equinoxes; 

the acceleration of the moon ; the length of the folar
year ;

• .. 3 ^
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tables o f India affign fuch values as do by 

no means belong to them in thefe later 

ages* but fuch as the theory of gravity 

proves to have belonged to them three thou- 

fand years before the Ghriftian rera. At 
that time, therefore, or in the ages p re

ceding it, the obfervations rnuft have been 
made from which thefe elements were de

duced. For it is abundantly evident* that 
the Brahmans o f later times, however 

■ willing they might be to adapt their tables 

to fo remarkable an epoch as the. K aly- 

Youg, could never think of doing fo, by 
fubllituting, inftead of quantities which 
they had obferved, others which they had 
no reafon to believe had ever exifted. The 

elements in queflion are precifely what 

thefe aftronomers muft have fuppofed in-

- *

year; the equation of the fun’ s centre; the obliquity 
of the ecliptic; the place of J  upiter’s aphelion ; the 

equation of Saturn’s centre; and the inequalities in the 

mean motion of both thefe planets.9

variable*



• Yj?* ' r 1 '• ' p ’ \ ’A' 1 * , -■'.•■ '■ , :v . - - -

if Bg! (ct
\ •% X, /V  /  " , -J\%y <y/ * ■■■: ■ ;■ :

tv6' A S T R O N O M Y  O F T H E  B R A H M A N S .4> J  3

variable, ant! of which, had they fuppofed 

them, to change, they - had no rules to g0 

by for afcertaining the variations 3 fmee td 

the difcovery of thefe rules is required, not 
only all the perfection to which aitronomy 

Is at this day brought in Europe, but all 

that which the fciences of motion and o f 

extend on have likewife attained. It is no 

Ids clear that thefe coincidences are not 

the work of accident; for it will fcarcely 

be fuppofed that chance has adj ufted the 

errors o f the Indian aftronomy with fuch 

lingular felicity, that obfervers, who could 

not difcover the true Rate of the heavens, 

at the age In which they lived, have fuc- 

ceeded in delcribing one which took place 

feveral thoufand years before they -were 

born

u The preceding calculations mu ft have 

required the aftiftance of many fubfidiary.

# S e eT n m f. of the R .  S . o f Edith vol. it, p. 169*

tables,

f l y f  ■ A
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tables, o f which no trace has yet been found 

in India. Befides many other geometrical 
proportions, fome of them alfo involve 

the ratio which the diameter o f a circle was 

fuppofed to bear to its circumference, but 
which we would find it impofiible to dis
cover from them exactly, on account o f 

the finall quantities that may have been 

negle&ed in their calculations. Fortu

nately, we can arrive at this knowledge, 

which is very material when the progrefs 

o f  geometry is to be eftimated, from a 
pafTage in the Ayin Akbaree% where we 
are told that the Hindoos fuppofe the di

ameter o f a circle to be to its circumference 
as 12 5 0  to 3 9 2 7 ;  and where the author, 
who believed it to be perfectly exaB , ex - 

prefles his aftonifhment, that, among fo 

fimple a people, there fhould be found a 
truth, which among, the wifeft and moft 

learned nations had been fought for in vain.

* See S ketch III. p. 94.

V o l . I. Z  "  The
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u The proportion of 12 5 0  to 3927, 

is indeed a near approach to the qua

drature of the circle ; it differs little from 

that o f Menus, 1 1 3  to 355 , and is the 

fame with one equally well known, that o f 

1 to 3 ,14 16 .  When found in the fimplefl 

and raoft elementary way, it requires a po

lygon o f 768 Tides to be infcribed in a 

circle; an operation which cannot be arith

metically performed without the knowledge 

o f tome very curious properties of that 

curve, and at lead nine extractions o f the 

fquare root, each as far as ten places o f de

cimals. All this muft have been accom- 
plifhed in India ; for, it is to be obferved, 
that the above-mentioned proportion cannot 

have been received from the mathemati

cians o f the weft. The Greeks left nothing 

on this fubjedl: more accurate than the theo

rem. o f Archimedes ; and the Arabian ma

thematicians feem not to have attempted 

any nearer approximation. T he geometry 

of modern Europe can much lefs be re

garded

B  1 ■ >  C \ A b
• 1 ^
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garded as the fource o f this knowledge.

Metius and Vieta were the firft who, in
| 41  I

the quadrature o f the circle, furpafled the 

accuracy of Archimedes; they flourifhed 

at the very time when the Inftitutes o f 

Akbar were colle&ed in India — But the

fcience o f the Brahmans was then buried 

under the ruins o f the Hindoo empire.

“  On the grounds which have now been 

explained the following general conclu- 

fions appear to be eftablilhed.

<c 1 ft, T he obfervations on which the

aftronomy o f India is founded, were made

more than three thoufand years before the

Chriftian sera ; and, in particular, the places

o f the fun and moon, at the beginning o f

the K aly-Y ou g, were determined by actual
¥

obfervation.

*  See Tranf. o f the R , S . o f Edin. vol. ii. p. 185.

Z  2 46 This
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a This follows from tire exact agreement 

■of the radical places in the tables of T ir -  

valore, with thofe deduced for the fame 
epoch from the tables o f De la Gallic and 
M ayer, and efpecially ’ in the cafe o f the 

moon when regard is had to her accelera
tion. It follows, too, from the pofition o f 

the fixed ftars in relped o f the equinox, as 

reprefented in the Indian zodiac ; from the 

length of the folar year j and laftly, from 

the pofition and form of the orbits o f Ju 

piter and Saturn, as 'well as their mean 

motions; in all o f which, the tables o f the 

Brahmans, compared with ours, give the 

quantity o f the change that has taken place, 

juft equal to that which the adtion o f the 
planets on one another may be fhewn to 
have produced, in the -pace o f forty-eight 

centuries, reckoned back from the beginning 
of the, prefent,

u Tw o other o f the elements o f this 
aftronomy, the equation of the fun s centre,

and

T X W M  ■ 3 5s .
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and the obliquity of the ecliptic* when 

compared with thofe of the prefent time, 
feem to point to a period ftill more remote, 
and to fix the origin of this aftronomy 
1 ,000 or 1200 yeans earlier; that is, 4 ,3° °  
years before the Chriftian aara'*; and the 
time necefiary to have brought the arts'oC. 
calculating and obferving to fuch perfe&ion 

as they muft have attained at the beginning

*  That they point to a period mpre remote than 

the beginning of the Kaly-Youg, I imagine that the 

impartial reader will not now deny; but I hope to 

be excufed in faying, that I cannot fee any reafon 

for dating the origin of the Indian aftronomy, at 1000 

or 1200 years before that. Perhaps it fhould rather 

be faid, that the Brahmans, 4,300 years befohp the 

Chriftian sera, muft have been in poflcffion of fuch or 

fuch parts of their aftronomy. It is poffibie that ma

terials may yet be found, to enable Mr. Playfair to 

carry his refearch.es ftill farther back into antiquity; 

but probably never to afcertain the origin of a fcience, 

which was not delivered ready written, like a book of 

laws, but begun by looking at the heavens, and im

proved, through the courfe, perhaps, of many ages, by 

observation and experience.

Z 3 o f

3^



m ng
I < S L

342 A ST R O N O M Y  O F T H E  B R A H M A N S , 

of the Kaly-Youg, comes, in iupport of the
: A . ' 'yfT ' '■ ■ ,

fame, conclufioii.

“  O f fuch high antiquity’, therefore, 

muft we fnppofe the origin o f this aftro- 

nomy, unlefs we can believe, that all the 

coincidences which have been enumerated 

are but the effects o f chance ; or, what in

deed were flill more, wfnclerful, that, fome 

years ago, there had ari fen a Newton 
among the Brahmans, to difeover that uni- 

verfal principle, which connects, not drily 
the moft diftant regions of (pace, but the 
mod remote periods of duration ; and a 

Dc la Grange, tc trace, through the im» 

rhertfity o f both, its moil fubtle and com- 

\  plicated operations,

u adly, Though the aftronomy that is now 
in the hands of the Brahmans is fo ancient 

in its origin, yet. it contains many rules 

and tables that are of later conilrudtion.

“  The
*

&
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<s The firft operation for computing the 

moon’s place from the tables o f Tirvalore, 

requires that 1,600,984 clays (hould he fub- 

tra&ed from the time that has elapfed fmce 

the beginning of the 'Kaly-Youg, which 
brings down the date of the rule to the 

year 1282 of our sera. At this time, too, 
the place of the moon, and o f her apogee, 
are determined with fo much exa&nefs, 

that it muft have been done by obfervation, 
either at the inftant referred to, or a few 

days before or after it. At this time, there

fore, it is certain, that agronomical obferva- 

tions were made in India, and that thelBrah- 
mans were not, as they are now, without 
any knowledge of the principles on which 

their rules were founded. When that, 
knowledge was loft, will not perhaps be 
eafily afcertained % 5 bat there are, I think,

no

f  It appears tQ have beep loft, only fm-ce the con - 

queft of their country by flrangers ; from the want of
Z  4 protection

V
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no circumftances in the tables from which 

we can certainly infer the exiftence of it at 
a later period than what has juft been men

tioned ; for though there are more modem 

epochs to be found in them, they are fuch 

as may have been derived from the mo ft 

ancient o f all, by help o f the mean mo

tions in the tables of K.rifhna~pouram, 

without any other fkill than is required 

to an ordinary calculation. O f thefe epochs, 

befide what have been occafionally men

tioned in the courfe o f our remarks, there 

is one involved in the tables o f Narfapour 

as late as the year 16 56 , and another as 

early as the year 78 of our sera, which 

marks the death o f Salivaganam, one o f 

their princes, in whofe reign a reform is 

faid to have taken place in the methods 

o f their aftronomy. There is no reference

protection and encouragement, and the effeCts o f per* 

fecution and violence. T h e date feems to prove this.

to

5 ?
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to any intermediate date from that time to 

the beginning of the Kaly-Youg,

u The parts o f this agronomy, there
fore, are not all o f the fame antiquity; 

nor can we judge, merely from the epoch 

to which the tables refer, o f the age to 

which they were originally adapted. We 

have feen that the tables of Krifhnapouratn, 
though they profefs to be no older than 

the year 149 1 o f our ana, are in reality 

more ancient than the tables o f Tirvalore, 

which are dated from the Kaly-Yoiig, or 

at leaft have undergone fewer alterations.
This we concluded from the flow motion 

given to the moon in the former o f thele 

tables, which agreed, with fuch wonderful 
■ precihon, with the feciilar equation ap

plied to that planet by Mayer, and explained 

by M . de la Place.

u But it appears that neither the tables 
of Tirvalorc ox Krifhiiapcuram, nor any

with
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with which we are yet acquainted, are the 

moft ancient to be found in India. The 

Brahmans conftantly refer to an aftronomy 

at Benares, which they emphatically ftyle 

the ancient  ̂ and which, they fay, is not now 
underftood by them, though they believe 

it to be much more accurate than that by 

which they now calculate. That it is 

more accurate, is improbable ; that it may 

be more ancient, no one who has duly at

tended to the foregoing fa£ts and rea- 

fonings, w ill think impoffible ; and every 

one, I believe, will acknowledge, that no 
greater fervice could be rendered to the 
learned world, than to refcue this precious 

fragment from obfcurity. I f  that is ever 

to be expected, it is when the zeal for 
knowledge has formed a literary fociety 

among our countrymen at Bengal and

while *

* I am forry to find, that, fo laudable an example 

has not yet been followed by our countrymen at

Madras j
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while that fociety is directed by the learn

ing and abilities' of Sir William Jones.—* ■
Indeed, the further dlicoveries that may
be made with refpect to this fcience, do 

not intereft merely the aftronomer and ma
thematician, but every one who delights 

to mark the progrefs o f mankind, or is 
curious to look back on the ancient inha

bitants of the globe. It is through the 

medium of aftronomy alone, that a few 

rays from thofe diftant obje&s can be con
veyed in fafety to the eye o f a modern 

obferver, fo as.to afford him a light, which, 

though it be fcantyy is pure and unbroken, 

and free from the falfe colourings o f vanity 

and fuperftition.

i'A 'f ,  j  RbiY';. C i ’ .N ' V- ■ :.?* % ■  %■  ■ y.

M adras; for though Mr. Playfair has emphatically, 

and perhaps properly, called the tite; o f Benares, and 

Palibothra, &e. the clqffic ground of India, yet, as the 

Southern provinces have been iefs difturhed by fo

reigners, than the northern countries o f Hindoftan, 

were due enquiry to be made, I doubt not but many 

curious materials would be. found in them,

“  3 d iy ,

( #
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“  3 C%> The bafis o f the four fy Items o f 
agronomical tables we have examined, is 
evidently the fame.

“  Though thefe tables are fcattered over 

an extenfive country, they feem to have 

been all originally adapted to the fame me

ridian, or to meridians at no great diftance, 

which traverfe what we may call the 

daflical ground o f India, marked by the 

ruins of Canoge Palibothra, and Benares.
'They contain rides that have originated be~> 
tween the tropics; whatever be their epoch,, 

they are all, by their mean motions,' con
nected with that o f the K aly-Youg; and they 

have befides one uniform character, which 

it is perhaps not eafy to defcribe. Great 
ingenuity has been exerted to fimplify their 
rules, yet in no inftance, almofl, are the}? 

reduced to the utmofl fimplicity : and when 

it happens that the operations to which *

* Canoge and Palibothra are the fame.

they
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they lead are extremely obvious, thele are 

often involved in art artificial- obleurity.

A  Brahman frequently multiplies by a 

greater number than is neceifary, where he 

feems to gain nothing but the trouble o f 

dividing by one that is greater in the fame 

proportion; and he calculates the sera o f 

Salivaganam, with the formality o f as many 
diftind operations, as i f  he were going to 

determine the moon’s motion fince the be

ginning o f the Kaly-Youg. The fame 

fpirit of exclufion, the fame fear o f com

municating his knowledge, feems to dired 

the calculus Which pervades tile religion o f 

the Brahman ; and in neither o f them is he 
willing to receive or impart InOroftion.

With allthefe circumftances ofrefemblance, 

the methods o f this afironomy are as much 

di verb lied as we can’ fuppofe the fame 

fyflem to be, by paffing through the hands 

o f a fucceffion o f ingenious men, fertile in 
refources, and acquainted with the variety 

and extent o f the fcience which they cul

tivated,

3 ^
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tivated*-—A  fyftem o f knowledge which is 

thus affimilated to the genius o f the people, 

that is diffuled fo widely among them, and 

diverfified fo much, has a right to be re

garded, either as a native, or a very an

cient inhabitant o f the country where it 

is found.

et 4-thly, The conflrudtion o f thefe tables 

implies a great knowledge o f geometry, 

arithmetic, and even of the theoretical part 

o f aftronomy, & c.

“  But what, without doubt, is to be ac

counted the greateft refinement, is the 

hypothefis employed in calculating the 

equations of the centre for the fun, moon, 
and planets; that, viz. of a circular orbit 

having a double eccentricity, or having its 

centre in the middle between the earth and 

the point about which the angular motion 

is uniform. I f  to this we add the great 

extent o f geometrical knowledge requifite 

to combine this, and the other principles
o f

vi ( ®
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of their, aftronomy together, and to de

duce from them the juft conclufions, the 
pofleflion of a calculus equivalent to trigo
nometry ; and laftly, their approximation 
to the quadrature of the circle; we fhall be 
aftonifhed at the magnitude of that body 
of fcience, which mull have enlightened 
the inhabitants o f India in fome remote 
age, and which, whatever it may have 
communicated to the weftern nations, ap

pears to have received nothing from them.1’

If, therefore, after what has been faid, 
we are obliged to allow that the Hindoos 
were fo far advanced in the fcience of 

aftronomy, as to make the obfervations, 

which they appear to have made, even at 

the beginning o f the Kaly-Youg, about four 
thoufand eight hundred and ninety years 
a g o ; or, according to what has been 
alledged by M. Bailly and Mr. Playfair,
2400, or j 200 years before that pe

riod ;

i 1 '
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riod'; we rauft necdiarily fuppofe many 

previous ages, in which they might gra
dually proceed to that degree oi know

ledge and refinement, which they muft 

have then enjoyed The country feems 

to have been as populous, the nation 

as powerful, the people as much po- 

lifhed, and arts and learning as far ad

vanced at the beginning o f the Kaly-Youg,, as 

4000 years afterwards. But thefe reflec

tions lead us fo far back into the abyfs 

o f time, that whilft we are loft in contem
plating the pail duration o f our fyftem, 
we may be apt to forget the generally

received opinions with refpeft to the cre

ation o f the world, and the hiftory o f 

mankind*
v, : 'h.y : 1 . i wy i  A~'"

I fhall conclude this imperfedfc fketch of 
the aftronomy of the Brahmans, with an 

extract o f a letter from Sir Robert Barker, 

to the Prefident- o f the Royal Society of 

London, read before the Society the 29th 

; ■ jO. J I  . o f
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of May 1777 , giving a defcription of the 
obferv&tory at Benares **

However much that ancient and cele

brated feminary may have declined from its 
former fplendour, he informs us* that there 
are ftill many public foundations and tem
ples, where fome thoufands of Brahmans 

yet conftantly refide.

<l Having frequently heard that the Brah->
« mans had a knowledge of aftronomy,
“  and being confirmed in this by their 
“  information of an approaching eclipfe,

“  both of the fun and moon, I made in- 
“  quiry, when at that place in the year 

<c 1772 , amongft the principal Brahmans, to 
u endeavour to get fome information rela- 

“  tive to the manner in which they were 
“  acquainted with approaching eclipfes;
,« but they gave me but little fatisfadiom

*  See page 94.

V o l. I . A  a “ I was
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“  I was told, that thcjjje matters were eon-
44 fined to a few, who were in potieffion of 

** certain books and records, fonie contain-

45 ing the myftcries of their religion, and 

u others aftronomlcal tables, written in the 

^ Sanfkrit language, which fcareeiy any 
“  but thofe few miderftand j that they 

^ would, however, take me to a place 
44 which had been conftruded for the pur- 

44 pofe of making obfervations, and from 
44 whence they fuppofed the learned Brali- 
44 mans made theirs. I was conducted to 
u an ancient building of ftone, the lower 

44 part of which, in its prefect Bate, ferved 
“  as a liable for horfes, and a receptacle 
44 for lumber, but, by the number of courts 

“  and apartments, it appeared that it thrift 

44 once have been an edifice for the ufc 

4£ of feme public body. W e entered this 

44 building, and went up a flair which led 

“ to a large terrace on the top of a part o f 

44 it near to the river Ganges, where, to 
*£ my furprife and fatisfaftion, I law a

a number

N
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et number of inftruments yet remaining in 
€< the greatefl prefervation, Rupendoufly 
“  large, immovable from the fpot, and con- 
“  flrudted of {tone, fome of them being 

** upwards of twenty feet in height. The 
“  execution in the conftrudtion of thefe 

w inftruments exhibited a mathematical ex- 
“  a£tnefs in the fixing, bearing, and fitting,

.** o f the feveral parts. The fituation of 

il the two large quadrants of the inftru- 

fS ments marked A  whofe radius is nine 

“  feet two inches, by being at right angles 
w with a gnomon at 25 degrees elevation, 

u are thrown into fuch an oblique fitua- 

** tion, as to render them the moft difficult, 

tc not only to conftruft o f fuch a magni- 

“  tude, but to fecure in their pofition,

(t and affords a ftrong proof of the ability 

u o f the architect for "by the fhadow o f 

w the gnomon thrown on the quadrants, 

u they do not feem to have in the leaft al-

# See the Plate.

A a 2 <( tered
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u tered from their original polidou; and 
Si fo true is the line of. the gnomon, that, 
u by applying the eye to a fmai-1 iron ring 
tc of an inch diameter at one end, the fight 

is carried through three others of the 
u  fame dtmenfion to the extremity at .the 
u other end, thirty-eight feet eight inches 
“  diftant from it, without any obftruc- 
*? tioe.

“  Lieutenant Colonel Archibald Camp«
“  bell, at that time chief engineer in the 
“  Haft India Company's fervice at Bengal, 
u  a gentleman whofe abilities do honour to 

his profeflion, made a per/peddve draw- 
u ing of the whole of the apparatus that 
“ could be brought within his eye at one 
•* view; hut I lament that he could, not i:e«
« prefent feme very large quadrants, whofe 
a radii were about twenty feet, they being 
**- on the fide from whence he took his 
“  drawing. They are exadt quarters of 
w circles of different radii, the largeft of 

13 “  which

r l  , . 1
|y:pK; bf
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44 which I judged to be twenty feet, con- 

44 ftruded very exactly on the Tides of 
44 Tone walls built perpendicular, and litu- 

46 ated, I fuppofe, in the meridian of the 

41 place; a brafs pin is fixed at the centre,

4t or angle of the quadrant, from whence,
44 a Brahman informed me, they ftretched a 

44 wire to the circumference when an ob- 

4t fervation was to be made ; from which 

44 it occurred to me, the obferver muft 

44 have moved his eye up or down the cir- 

44 cumference by means of a ladder, or 
44 fome fuch contrivance, to raife and lower 
44 himfelf until he had difcovered the alti- 
44 tude of the heavenly bodies in their paf- 
44 fage over the meridian, fo exprefied on 

44 the arcs of thofe quadrants ; thefe arcs 

44 are very exactly divided into nine large 
44 fedions, each of them is again divided 

44 into ten, making ninety lefler divifions,

44 or degrees, and thefe into twenty, ex- 
4c prelfing three minutes each, of about 

44 two tenths of an inch afunder j fo it is
A  a 3 “  polfible

J  ■ ■ '  ■ ■ 3  -̂
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“  poflibiev\hey had forne method of again 

a dividing thefe into more minute parts at 

“  the time of observation.

u M y time would only permit me to 

** take down the particular dimensions o f 

u the rnoSt capital inStrumerit, or the 
a greater equinoctial fun-dial, represented by 

*? figure A , (fee the Plate,) which appears to 
“ ■ be an instrument to exprefs folar time 

44 by the Shadow of a gnomon upon two 

“ quadrants, one Situated to the eaft, and 

44 the other to the weft of i t ; and indeed 
. 44 the chief part o f their instruments at this 

“  place appear to be constructed for the 

44 fame purpofe, except the quadrants and 

44 an instrument in brafs, that will be de - 

44 Scribed hereafter.

44 Figure P> is another instrument for de- 
44 termining the exact hour o f the day, by 

“  the Shadow o f a gnomon, which. Stands 

“  perpendicular to, and in the centre of,

J,( 44 a ’ flat
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“  a. flat circular (tone, fupported in. an 

a  oblique fituation by means o f four up- 

u right (tones and a crofs-piece j fo that 

“  the (hadow of the gnomon, which is a.

“  perpendicular iron rod, is thrown upon 

“  the diviiions o f the circle delcriled On. 
u the face of the flat circular (tone.

u  Figure G is a brafs circle, about two 
“  feet diameter, moving vertically upon.

“  two pivots between two Hone pillars, 

u having an index, or hand, turning round 

u horizontally on the centre of this circle, 

u which is divided into three hundred and 

u iix fy  parts j but there are no counter- 

“  diviiions on the index to fubdivide thofc 

u on the circle. The inftrument appears 
u to be made for taking the angle o f a 

** ftar at fetting or riling, or for taking the 

u azimuth or amplitude ’o f the fun at fet- 

u ting or fihng.

“  The ufe o f the inftrument, figure D,

“  I was at a lofs to account for. It con lifts

■f . * ‘ ' *■ « o f
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** o f two circular walls, the outer o f which 

4t is about forty feet diameter and eight 

u high, the wall within about half that 

V height, and appears intended as a place 

u to ftand on to obferve the divifioos on 

u the upper circle o f the outer w aif rather 

u than tor any other purpofe; and yet 

u both circles are divided into three hun- 
u dred and fixty degrees, each degree being 
“  fubdivided into twenty lefler divifioos,

*f the fame as the quadrants. There is a 

“  door-way to pais into the inner circle,
“  and a pillar in the centre o f that, of the 
“  fame height with the lower circle, and 

<e having a hole in it which fee ms to be a 

a  focket for an iron rod to he placed'per* 

u pend'icular, The divifions on thefe circles, 
u as well as on all the other mllrumeuts, 

a will bear a nice examination with a pair 

*6 of compaifes.

f  f  igure E  is a fmall equinoctial fun- 

“  dial, conftmded on the fame principle as 

H the large one A dJ
Mr.
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Mr. Call, member of the Royal Society , 
and formerly chief engineer on the coaft of 
Coromandel, in a letter to the Aftronomcr 
Royal, to be found in the Philofophical 
Tranfatdons of 1772, fays, that he dre
covered. the figris of the zodiac on the del
ing of a choultery at Verdapetah, in the 
province of Madura, near Cape Comorin j 
that he found them on the deling oi a tem
ple that Rands in the middle of a tank, be
fore the pagoda of Teppieolum ; and that 
he had often met with Several parts of the 
zodiac in detached pieces.
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