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" 'Their week confifts of feven days, to
each of which they have given the name
of one of the planets, and arranged them
exaétly in the fame order that has been
adopted by Europeans: L

Sunday  is Additavaram {Of)ghfhiay} Sun

Monday  ~— Somavaram — ~ Moon
Tuefday — Mangalavaram ~ — Mars
'Wednefday — Boutavaram e Mercury
. Thurfday ‘— Brahafpativatam — Jupiter .
Friday — Soucravaram R R T
- Baturday =~ Sanyvaram e Saturn,

But their planets, like their gods, are
frequently called by different names; or
are varioufly pronounced in the different
diale@s, and parts of the empire.

Their year begids on the 11th day of
our month of April. They divide it into
two equal parts; the one comprifing the
time the fun is to the {outh, the other to
the north of the equator 3~ and they cele-

U2 brate
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m ASTRONOMY OF THE BRAHMANGS,

' brate his return to the north by an annual
| _cqumc)&lﬂfea& |

© Toadjuf the’aﬁ;ro'nomical with the civil
time, every fourth year is a leap year; in
which the time exceeding the 365 days is

thrown into one of the 12 months, The
number of days in the months is unequal ;

and fome are of opinion, that in eftablith- '

ing the duration of each month, attention
. has been paid to the time required by the

fun to pafs through the different figns of

the Zodmc e i
In

* Ces mois n’ont pas tous de la méme durée, le mois
de Juin eft le plus long de tous, et le mois de Decems
bre le plus court. Cette difference fuppofe que les
aftronomes qui les premiers ont travaillé i cette me-
thode Indienne ont connu Papogée et le perigée du
foleil ; Ceft & dire qu’ils ont'remarqué que le foleil re-

tardoit fon mouvement dans le mois de Juin, et qu'il

Pacceleroit p»ndant le mois de Decembre; qulil
] employoit
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ASTRONOMY OF THE BRAHMANS. 293

In their tables they are put down in the

following order :

, Days. Nas. Vei, Tals

Sitterey, beginning the 11th of April, 30 §5 32 ©
Vayafey - beginning in May 3% 2413 e
Any - = in June 31,36 138 |0
Ady - in July 31,28 /120
Avany - - in Augut 31 2 10 ©
Pivatafly - in Sept. 30 27 22.0
Arbafly - - in O&. 29 54 7 ©
Cartigey - inNov. 29 30 24 ©
Margaii - = in Dec. 29 20530
Tay - in Jan. 29 27 16 o
Mafey - - in Feb. 29 48 24 o
Pangouney - in March 30 20 21 1§
365 15 . 3% 15

In the common time they are reckoned

as followss

employoit par confequent plus de temps 3 parcourir le
figne des Gemeaux que celui du Sagittaire. La lon--
gueur des autres mois eft comme le temps que le foleil
met & parcourir les autres fignes du zodiaque.

Voy. dans les Mers de P Inde.

U3
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204 ' ASTRONOMY OF THE BRAHMANS,
Bayfatch bcgmnmg the 1th af Apnl, has 31 Days

,'Talth o R Bt o

' Afadeh, R - "..f 32
Sanven, A Y - ey

i Bhadon, Tl T Sl |
Afan, H - b il 31 il
2 A U - - 30

. Aghou, - e - 30
Pous, - s e 20
S R T
Phapany' |0 Wi R0 - 30
Tehait, - | . - 30

Days 365 %

. The lunar month is divided into two
parts; that from the new to the full moon,

18 called Sood, or increafing ; and that from
the full to thechange, Bole, or waning, The

 former is likewife {ometimes called Sookla~
. pakfba, or the light fide; and the other,

Krce[bm-pa%a, or the dark f de, .

{

o p

* In thc manuer nf writing thc names of the manths
for the aﬂ:rommzcal time, I have followed Monficur le
Gentil, and far the common time Colonel Polier. But
it muft always be remembered, that names are differs
ently pronounced in different patts of Indias

# : . They
- e
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They reckon the duration. of the deﬂd |

by four Yougs, but in the length iR
to them, they are extravagam, Atk | R e

wuhﬁandmg- the endeavours of fome inge-
~ nigus men of {cience, to adjuft their chrono~
logy to that of other nations, I do not

find, that it has yet been done in a ma.nmr
| by any means fatmfa&ory,

' YEARS

: "]'."he ﬂrﬂt or the Sttty Youg, is s faid to}
‘have lafted AU 33%0"}0(1
The Tirsah Youg, or fecond age '« 2,400,000
The Dwapaar Youg, or third age  « 1,608,000

And they pretend the Kaly You};, or %
400,000

pmfent age, wnll I

"Thefe ages correi’pond in thelr nature, tq'-
the golden, ﬁlver, brazen, and iron ages of’

the Grcekg.

.g'!

They reprefent the four ages under the

emblem of a cow.—S8he denotes virtue, and
oﬁgigally ftood on piety, truth, charity, and
hum"ﬂit‘y . but three legs are gone, and fhe
is faid to ftand now only on one leg.

Ug W ey




296 ASTRONOMY OF THE BRAHMANS.

They tell us, that in the firft ages men
were greatly fuperior to the prefent race,
both in the length of their lives, and in the
powers of their bodies and mental facul-
ties; but that, in confequence of 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 {uppofe that
this world is deftroyed, and that a new
creation fucceeds.

They {peak of an author, named Mun-
nou, or Menu, who, they fay, flourithed in
the Sutty Youg, or firft age; of 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 of the Hindoo laws and cuftoms.
That thefe authors are of great antiquity,
we may allow; but the wild date given to
their works by the Brahmans, inftead of
increafing our refpe& for them, makes us
{mile at their credulity: Or, when we con-

fider
of

S,



{ider their ufual ingenuity, it leads us m'_-__f
imagine, that, like the ancient priefts of

Egypt, they have induftrioufly wrapped up
the origin of their fpiritual authority in
m'yﬁery,-- and thrown it back t0' a remote
- period, with a view to fhut out inveftiga-
tion, and render inquiry fruitlefs, We

fhall therefore abandon thefe fabulous ae. |

counts to fuch as may choofe to amufe
themfelves with conjectures, and proceed
to dates that feem to be fupported by
dcience and hiftory.

"The beginning of the Kaly Youg, or
prefent age, is reckoned from two hours
_ twenty-feven minutes and thxrty feconds of
the morning of the 16th of February, three

‘thoufand one hundred and two years before
the Chriftian ara; but the time for whlch_
moft of their altronomical tables are con-

 ftru@ed, is two days three hours thirty-two
minutes and thirty feconds after that, or the
lSth February, about fix in the morning *

# Sce Traité de PAfronomie Indienne et Orientale,
par Monfieur Bailly, publifhed in 1787,

.3,:}.
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208 ASTRONOMY OF THE BRAHMANS.

They fay, that there was then a conjunc~

tion of the planets; and their tables thew
that conjuncion. Monfieur Bailly 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 fucceflively difengage themielves
“from the rays of the fun; firft Saturn, then

Mars, then Jupiter, and then Mercury.

Thefe four planets, therefore, thewed them-
felves in conjun&ion, 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 conjunGion
- of the plancts, 'The account given by the
Brahmans is confirmed by the teftimony of
our European tables, which prove it to be
the refult of a true obfervation: but Mon-

 fieur

309



i fieur Barllyxs of opinion, that their aﬁmmw,i.\;.l;.:_.

ASTRONOMSY OF THE wmmmﬁ, *9? i

mical time is dated from an eclipfe of &hﬁ .
an@d;:aﬁd_ that the conjunttion of the i M

planets is only mentioned by the way. The
‘caufe of the date given to their civil time he
does not explain, but fuppofes it to be fome

memorable occurrence that we are unacs

‘quainted with, . We are by {ome told, that
the circumftance which marked that epoch
was the death of their hero Kn{hna, whn,
- a8 we have a]ready obferved ‘was fuppofr—'-d
to be the ood Vithnou in one of his incar~
'_natlons. A Others fay, it was the death of a

famous and heloved foverezgn, Rajah Ju-,...
_dlihter, | But whxchever of the two it mayl _
_be, the Hmdoos, conﬁdcrmg the event as a.'

‘great calamity, diftipguithed it by begm-
ning a new age, and expxeﬁed their feelmg;
'by its name, the Kaly Y(aug, a‘bc age of un=
bap;:mcﬁ or mzjortmxe. '

But beﬁdes the - Kaly Ygué,-. we are ag-

.quainted with two other epochs, from which
thq Hmdooe, in fome parts of India, reckon
| ¢ their

3a‘T



3oo ASTRONOMY OF THE BRAHMANS.

their civil time. The one commences from
the year of the inauguration of a prince
named Bickermajit, which happened in the
year of the Kaly Youg 3044 ; and the other
from theé death of a prince, third in fuc-
ceflion from him, called Salbaham, who
feems to be the Salivaganam of Monfieur le
Gentil. The reign of Bickermajit was dif-
tinguithed by the ftri& adminiftration of
juftice, and. the encouragement given by
him to men of learning. The poet and
philofopher Kildofs was particularly pro-
tected by him. By that prince’s defire he
is faid to have made a collettion of the dif-
ferent parts of the Ramayan *, which was
difperfed in detached pieces; and he was
confidered as the chief of fourteen learned
Brahmans, whom Bickermajit invited to his
court from different parts of the empire,
and diftinguithed with the appellation ¢f
the fourteen jewels of his crown.

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

Lo
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ASTRONOMY OF THE BRAHMANS. 3@1@ ;

' Mouﬁeur lax]ly informs 1s *, that M

fieur de la Loubére, who was fent amhnﬁ&-;_"

’\Tador from Louis XIV. to Siam, brought

home from thence in 1687, tables and rules
for the caleulation of eclipfes: and that he
likewife found in the place, where the charts
belongmg to the navy are kept, two manu-
feripts  containing  Hindoo ‘aftronomical

tables, that were depofited there by the late

Monfieur de Lifle.

It appears that one fet of the tables depo-

fited by M. de Lifle, and here mentioned
by M, Bailly, had been given to him by
father Patouillet, correfpondent of the mif-
fiomrxes in India, and that the other fet

had been fent to Father Gaubil, by father
Duchamp, jwho pxocured them from the T

Brahmans at Kn{hnapouram ‘[

~ * See Traité de I Aftronomie Indienne et Oriénta]q, :

edition de Paris 1787,

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

Yy The
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302 ASTRONOMY OF THE BRAHMANS,

The tables that were given by father Pa-
touillet, are thought to have come from the
neighbourhood of 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 1772, other tables and precepts
of aftronomy, that he got from the Brah-
mans at Tirvalore .

Here then are four different fets of tables
and precepts of aftronomy I, procured by
different perfons, at different times, and
from different places, fome of 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 of the Sun, the fame duration of the

* A town belonging to the Englith in the Northern
Circars.
+ A town in the Carnatic in lat. 10 9, 44"
1 All thefe tables and precepts of aftronomy are
depofited with the Academy of Sciences at Paris.
year,

§12
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ASTRONOMY OF THE BRAHMANS. 303

year, and all are adapted to the fame
meridian, or to meridians at no great

diftance, pafling near to Benares.—As for
inflance, the tables brought from Siam by
M. de la Loubére, fuppofe a reduion of
one hour and thirteen minutes of time, or
eighteen degrees and fifteen minutes of
longitude, weft fromthe part of Siam to
which thofe tables had been adjufted, and
which evidently refers to the meridian of
Benares.

The tables and precepts above men-
tioned, contain chiefly, tables and rules for
calculating the plélces of the Sun and Moon,
and of the planets ; and rules for determin-
ing the phalfes of eclipfes *.

Monfieur le Gentil ‘mentions, that the
method defcribed in the tables which he

* See Traité de I’Aftronomie Indienne et Orientale,
‘par M. Bailly.—And Voyage dans les Mers de Llnde,
gpar M. le Gentil, &c. tome i.

brought

31%
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364 ASTRONOMY OF THE BRAHMANS,

' bi'eugh't hotne, is called Fakiam, or the new,

to diftinguifh it from another eftablithed |

_ at Benares, called S:ddan:am, or the ane
 cient.~The Pere du Champ alfo fays, that

the Hindoos have a method called Sowria

' Siddantam, which has ferved. as a rule for

the conftruction of all the ‘tables now ex="

ifting, and is fuppofed to be the original
and primitive aftronomy of the Brahmans
And he obferves, that when the Brahmans
" at Krifhuapouram were at a lofs in their
afironomical calculations, or committed
miftakes, they ufed to fay, this would not
have bappenm( if we now wunderflood the
Souria Siddantim.

The epoch of the tables brought from
Tirvalore * coincides with the famous
% zra of the Kaly-Youg; that is, with the
* beginning of the year 3102 before Chrift.

 When the Brahmans at Tirvalore would
# calculate the place of the Sun for a given

¢ time, they begin by reducing into days
(13 the .

714
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“ the intervals between that time, and the

“ commencement of the Kaly-Youg, mul-

“ tiplying ‘the years by 3659, 6% 12/,

“ 30" and takingaway 29, 3" 32/) 30/,

“ the aftronomical epoch having begun that
“ much later than the civil, &c. *

“ The Indian hotir has been here reduced

% to the European.”

Monfieur Bailly, in treating of thefe

tables, makes the following obfervations:

* Le mouvement Indien dans ce long inter-

(14

(14

119

17

(11

(14

valle, de 4383 ans, ne differt pas d’une
minute de celui de Caffini; il eft egale-

ment conforme a celui des tables de
' Mayer. Ainfi deux peuples, les Indiens
et les Europcens,’ placés aux deux extré-

mités du monde, et par des inftitutions
peut-etre aufli eloignés dans le tems,

* See Tranfactions of the R. S, of Edin. vol. ii.
Noax. L X “ ont

-

315
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306 ACETRONOMY OF T HE BRAIIMAN“)

#fiont obtenu preufement les mémes ré-
i fultats, quant ‘au mouvement de la lune,

$et une conf'ermltf- qui ne feroit pas con-

L cevable, fi elle n'etoit pas fondée fur
.“ labfervatlon, ¢t {ur une imitation réci-

praque de la nature.  Remarquons, que
i leg quatres tables des Indiens font toutes
‘les coples d’une méme aftrononiie.  On
* ne peut nier que les tables de Siam, n’ex-
¢ iftaffent en 1687, dans le tems que Mon-~
¢ fieur de la Loubére les rapporta de Stam.
¥ A eette époque les tables de Caffini ef de
il Mayer 0’ emﬁment pas; lesIndiensavoient
o deja le mouvement exa& que renferment

“ ces tables, et nous ne 'avions pas encaore,
¢ Il faut donc convenir que I’ exadlitude de
f ce mouvement Indien eft le fruit de Pob-
“ fervation. Il eft exa& dans cette durde
% de 4383 ans, parce qu’il a été pris fur le
“ ciel méme; et {i l'obfervation en a déé_

“ terminé Ia fin, elle en a marqué egale-

“ ment le commencement.  Cleft le plus
“ long intervalle qui ait ¢té oblervé et dont

Gy 4



ASTRONOMY OF THE BRAHMANS. 307

% Je fouvenir fe foit confervé dans les faftes
¢“ de laftronomie. 1l a fon origine dans
“ ’époque de 3102 ans avant J. G, et il eft
“ une preuve démonftrative de la realité de

“ cette époque *.”

He fays, that the Hindoo tables give an
annual inequality to the moon, fuch as was
difcovered by Tycho. Brahé, and which
was unknown to the Alexandrian {chool,
and to the Arabs who f{ucceeded it.

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

v

* See ¢ Le Difcours preliminaire’ du Traité de
¢ ’Aftronomie Indienne et Orientale.” Monfieur

Bailly, in a note to pages 36 and 3%, fhews that they
could not have received any inftruction from any aftro-

nomer who preceded Caflini, as all, except him, diffex
from them very confiderably.

242 ¢ the

3
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208 ASTRQNOMY OF THE BRAHMAN9

“ the knawledge of that cyclc, of whlch
“ the invention was thought to do fo miich
% honour to the Athenian aftronomer Metoa,

/% and which makes fo great a ﬁgure in our

“ modern kalendars *.”

- ¢ Cette régle fuppofe donc une periode
“ de 19 années, femblable i celle de Mcton
‘et du nombre dor; et Dom. Caffini
“-ajoii'te, que la période Indienne eft plus

* exalle que le: cycle ancien du nombre

_“dor‘i‘”

',"I'_?hc Hiﬂdoos.feein to have known the ufe
of the gnomon at a very remote period’; and
at Benares, and other places, many ancient

dials, of a very curious conftruction and nice

Wt:rk:nanihip, are yet to bc met with,

Their religion commands, that the four

.ﬁdes of their temples fhould front the car=

i Tmnf of the R. 8. of Edin, vol. ii, page 144.
+ :”Lﬁron Indien. et Oriental. pages 4 and s.

dinal

3.)%
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dinal points, and they are all fo conﬂ:ru&cd..
Monfieur le Gentil obferves:

¢ Le gnomon fert aux Brames a trouver
“la ligne meridienne, a orienter leur pa-
“ oodes, et a trouver combien la longueur
“ d’un jour quelconque de I'année pris hors
“ des equinoxes, excede la durée du jour
« de I'equinoxe, ou eft pluls petit que ce
“ meme jour.

“ L’ufage du gnomon chez eux remonte
“a une tres grande antiquite, §’ils d'en
“ font toujours fervis, pour orienter leurs
“ - ; . Y
¢ pagodes, comme il y a lieu a le pre-
¢ fymer ®

“ The rule by which the phznomena of
“ eclipfes are deduced from the places of
¢ the fun and moon, have the moft imme-

¢ diate reference to geometry; and of thefe

* Voyage dans les Mers de I'Inde, par M. le Gentil.
X 3 “ rules,

319



310 A‘STRONOMY OF THE BRAHMANS

& pyles, as found among the Brahmans at
Rtk ’Iirvalore, M. le Gentil has glvcn a full
| % gecount. We have alfo an account
“ by Father du Champ of the method of
-« caleulation ufed at Kuﬂmapouram,

« ¢ is a neceflary preparation, in both

i of thcfc, to find the time of the fun’s
« continuance above the horizon at the
« place and the day for which the calcu-
“ Jation of an eclip e is made; and the
% rule. by whzch the Brahmans refolve thls
5 Ipmbl_e-m_ is extremely {imple and inge-
¢ nious. At the place for which they cal-

Hn culate, they obferve the thadow of a

“ gnomon on the day of the equinox, at
. % noon, when the fun, as they exprefs it,
¢ 15 in the middle of the worid, ‘The
¢ Leight of the gnomon is divided into
& 7""0 equal parts, in which parts the

¢ Jength of the fhadow is alfo meafured
i One—tlnrd of this meafure is the number
i of minutes by which the day, at the end
. ¢ of

s



L of the firft month after the eqmnov, el e
| % ceeds twalve hours ; four-fifths of this""" R
“ excefs, is the increafe of the day dur- g

| ASTRONOMY OF THE BR AHMANS. 3

*ing the fecond month; and one~third
“is the increafe of the day. clnmw the’
ki “ithird month,

“It is plain that this rule involves the

“ fu_p’poﬁtion,: that when' the ﬁ;n’"s decli-
“ nation  is -g‘w'e'n, the {ame ratio every-

“ where exifts between the arch  which
g mtzafures the increafe of the day at any
“ place, and the tangent of the latitude’;

“for that tangent is the quotient which
% arifes from' dividing the length ﬁclif" the _
“ fhadow by the height of the gnomon, .

“ Now, this is not ﬂn&ly true, for {uch a
_“ ratio only fubfifts ‘between the chord of
“ the arch, and the tangent above men-
“ tioned. = The rule is therefor¢ but an ap-
% proximation of the truth; as it neceflarily’

# fuppofes the arch in queftion to be fo

-“ {mall as to coincide nearly w 1th m chord,

N « This

321
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312 ASTRONOMY OF THE BRAHMANS.

“ This fuppofition bolds only for places in
“ low latitudes ; and the rule which is founded
“on ity though it may fafely be.apﬁlied in
“ countries between the tropics, in thofe that
“ are more ?.emo;e Jrom the equator, would
“ lead into errors too confiderable to efcape
“ obfervation. |

“ ds fome of the former rules bave ferved
“to fix the time, fo does thisy in fome mea-
“ fure, to afceriain the Pplace, of its invention.
Y It is the fimplification of a general rule,
““ adapted to the circumflances of lhe torrid
 zone, and fuggefled to the aftronomers of
“ Hindoflan by their peculiar fituation *.”

The Zodiac, or Sodi-Mandalam, is di-
vided into twelve parts or figns, each of
which has its particular name.

“ The names and emblems by which
“ thofe figns are exprefled, are nearly the

* See Tranf. of the R, S. of Edin. vol. ii. p. 170.
“ fame

133
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WU Camarns with us; and as there i as nethmg}i. i

”mmc}mom QF THE ﬁRAHMms. g

« ; in the nature ef things to have deter.‘; .-&ﬁe&f .:.l-:'-
i this comcxdencc, it muﬁ like the arraﬂge"ls"t"--'_._: W
“ ment of the days of the week, be the

"-‘refult of fome ancient and unknowll" A

| % communication *.”

Each fign contains thirty de grees; but
the Hindoos alfo divide the twelve figns into
twenty—feven parts T, which they call con~

Sellations, or places of the moon reckoned in
the twelve figns ; every fign is equal to
two conflellations and a quarter, each con-
ﬁellatmn canﬁ&% of thirreen degrees twenty

_mmutes, and has 1ts partu.ular namej: :
“ This

* Bee Tranf, of the R. Sy of Edin. vol. ii. p. x4i.'
+ Vid. Voyages dans les Mers de P'Inde, par M. Je
. Gentil;—Aftr. Ind. et Orientale, par M. Bmﬂy\,--& la

Croze, vol. i, liv. 6.
1 ¢ Ces 27 conftellations font en ef{et marquées dans
g 1e ciel par des etoiles. ]’cmpo:tm avee moi le nom

¥ de chaque conflellation en particulier, et le nombre
e “ des

34%
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“ This divifion of the zodiac is extremely
“ patural in the infaricy of aftronomical
‘¢ obfervation, becaufe the moon completes
“ her circle among the fixed ftars nearly in
‘¢ twenty-feven days, and fo makes an actual
¢ divifion of that circle into twenty-feven
% equal parts,

¢ des etoiles qu’il renferme; mais je ne peux pas aflures
« les avoir bien reconnues, parceque beaucoup de ces
¢ conftellations fortent du cours de notre zodiaque.

¢ Dans les regles de laftronomie Indienne des
« Siamois, que Dominique Caflini nous a données, tome
< viit. des Anciens Mémoires de I’Academie Royale
¢ des Sciences, p. 234, 235, & 239, il eft dit, que les
¢ ftations de la lune font les vingtfeptiémes parties du
¢ zodiaque: les Siamois admettent donc vingt fept
¢ conftellations, comme les Indiens de la prefqu’ ifle
“en dega du Gange; mais il ne paroit pas que les
¢¢ Siamois faffent aucune attention aux étoiles, qui re-
¢ pondent a ces vingtfeptiémes parties du zodiaque.
% On ne trouve ces vingt-fept conftellations du zo-
‘ digquc chez aucune autre nation Orientale; elles
¢ font donc un ancien monument bien précieux pour
“ Thiftoire de Paftronomie.” Voyage dans les Mers
de Pinde, par Monfieur le Gentil, de ’Academic des
aciences, p. 256, 257, &c.

“ Thefe

724
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[ el Thefe wrg/?eﬁcmom are far fmm o
% cluding all the ftars in the Zodiac, ™
e Gel:ltll obﬁ,rves, that thofe ﬂ:ai‘s

Q.

" feem to have been felecred,  which are"-f_' i

% beft adapted for marking out, by lines

S drawn between them, the places of the

“ moon in her progrefs throuah the hea-

“ vens %,

The preceflion of the equmoxes s

1ecL0ned in their tables at fifty-four fc- |

conds in the year : the motion of the ftars

from weft to eaft is found to be at prefcnt

only about fifty feconds in the L year ; but

from  this motion of ﬁfty four feconds,
they have ewdently formed many of thelr
calculations.  They have a cycle or perwd
_ of fixty years, each of which has its parti-
cular name; another of 2,600 years, and
.one of 24,000, . From the annual motion
 given by them to the flars, of 54 feconds

' * See Tran{. of the R. S. of Edin. vol. ii. p. 140, -
of

%89
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316 ASTRONOMY OF THE BRAHMANS.

of longitude in the year, 54 minutes of
longitude make fixty years, 54 degrees
3,600, and the entire revolution of 360
degrees makes their great period, or annus
magfzm,' of 24,000 years, which is often
mentioned by them.

Their rules of aﬁronomy are written
in enigmas and in verfe ; in verfe, perhaps,
to facilitate the retention of them in the
memory ; and in enigmas, to render them
unintelligible to all but thofe who are re-
gularly inftructed, 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 gréat'degree of quicknefs. He gives
an account of 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 protetion of perfons in
power, to learn fome of the principles of

' aftro-

rxo
oS

‘éf"’
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lluﬁronomy.. Menﬁeur le Gentil,

the extent of his knowledge, ga% hw&;,'-li_-_
fome examples of eclipfes to calculatc, and |
amongft others, one of 'a total ecliple of
' the 'moon, of the 23d December 1768,

~ Beating himfelf on the floor, he began his
work with a parcel of fmall fhells, named

Cowries, which he  employed to_'recl'¢0'r1"
‘with ; ‘and looking occafionally at a book .

of palm' leaves, that contained his-.f-rule§?,
he gave the refult of his calculation, with
all the different phafes of the eclipfe, in
lefs than three quarters of an ‘hour,
which, on confronting it with an Ephe-
meris, Monfieur le Gentil found fuffici-
ently exa@, to excite his aftonifiment

at the time and manner i which 'the
! calculation had been performed. Yet the

education of Nana Moodoo, by his own
account, muft have been very confined 5
and Monfieur le Gentil takes notice, that
he feemed entirely unacéuaintéd ‘with the

meaning

22%
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218 ASTRONOMY OF THE BRAﬁMANS.

meaning of many terms, being unable to

explain them.

«“ Pour la facilité¢ de leurs operations
<« aftronomiques, les Brames les ont mifes

“ en vers; chaque terme eft un terme com~-

“ pofé, et a befoin d’explication pour etre
¢ compris: par ce moyen les Brames ne {ont
« entendus de perfonne, ou au moins ne le
« font que de trés peu de monde.

¢« Le Brame, qui avoit enfeigné cet In-
¢ dien, s’ctoit donc refervé le fecret des
“ termes, de facon que celuici faifoit
¢ machinalement fes calculs fans les enten=-
“ dre; il trouvoit des refultats, et ne favoit

« point ce qu'ils fignifioient.

¢ Par exemple ; dans les éclipfes de lune,

¢ les Brames ont donné a l'argument de
¢ latitude, le nom de Patona Chandara,
“ceft 4 dire, la lune offenfée par le
“ dragon :

b
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ASTRONOMY OF THE BRAHMANS. 31

“dragon: Or, le probleme confifte
“ trouver ce Patona Chandara; I'Indien en
“ queftion le trouvoit tres bien, mais il
‘ n’entendoit point le mot Patona Chan-
“ dara, bien loin, qu’il fut, que ce fut la
“ diftance de la lune a fon nceud, et ainfi
“.du refte *.”

' In

* The Patona Chandara accounts for the vulgar
idea among the Hindoos, that the cclipfcs’ are occa-
fioned by a conteft between the fun, or the moon, and
2he 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 eclipfc of the
fun.

« Celle que je vis a Delhi me fembla aufli tres
“ remarquable pour les ridicules erreurs et fuperfti-
« tions des Indiens. * Au temps qu’elle devoit arriver

< je.montai {ur la terrafle de ma maifon, qui etoit .

«¢ fituée fur le bord de Gemma. De ] je vis les deux
<« ¢otés de ce fleuve 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 {¢ laver dans l¢g moment

113 quc



3%* Am nwbm OF THE, BR}&HMANS.

In add:tum It@ what has been alrﬁad}r

ﬁad tend’ing to ﬂxew the fupermr antiquity
n f

« qm: I’cchpft. commenceroit.  Les petits g1r.g'0ns et
« Jes pctltcs filles etoient tout nuds 5, comme la main. |
¢ Les hommes Petoient aufli, hormis qu'ils avoient
s¢ une efpdce d'écharpe bridée 4 lentour des cuiffes
“ pour les couyrir; et les femmes maru.e; et les filles
i qu; ne pafloient pas fix ou fept ans étoient couvertes
* we dtune fGimple drap.  Les perfonnes de condition,

- comme les rajahs, ou princes fouverains gentils,
% qui font ordinairement A la cour au fervice et & la
| % paye du roi, et les ferrals, ou changeurs, banqumrs,’

- % jouaillers, et autres. guos, maruhands, avoient la pli-

“_ part pafié de Lantre cdté de Veaw avec toute leur fa-
¢ mille, et y avoient dreffé leurs tentes, et plante daus
¢ la riviere des Kanates, qui font une efpece de par~
&€ avent pour faire leurs cercmomeq, et fe laver & leur
% aife avec L.u;rs femmes, fans étre vus de perfonne.
. % Ces idolatres ne fe furent pas plutot appercus que
s ie foleil commengoit de s'eclipfer, que jentendis
'wn grand cri qui seleva, et que tout d’un coup ils
¢ fe plongerent tous dans Ueauy je ne f ais cogmbien de
% fois ‘de [uite, fe tenant par aprés debout dans cette
« cau, les yeux et des mains elevées vers 12 '{'alcil _
A€ marmot'mt tous et priant comme on diroit t?‘;l grande
10 Lt ¢ deyotion,
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of the aftronomy of the Brahmans, to any
other that Europeans are acquainted with,
I fhall take the liberty to make a few more

3

¢ devotion, prenait de temps en temps de I'eau avee
¥¢les mains, la jettant vers le foleil, inclinant la
¢ tete profondement, remuant et tournant les bras-t
¥¢ les mains, tantdt dune facon, et tantot d’unc autre,
“ et continuant ainfi leurs plongemens, leurs prieres,

¢ et leurs fingeries jufqu’a la fin de Peclipfe, quand

+ % chacun fe retira en jettant des picces d’argent bien

“ avant dans leau, et failant Paumone aux Brames,
¥ qui n'avoient pas manqué de fe trouver A cette ce-
“remonie.  Je remarquai quau fortir de cette ri-
¢ viere'ils prirent tous de vétemens nouveaux, qui les
¢ attendoient tout plier fur le fable, et que plufieurs
“ des plus devots laiflerent I3 leur anciens habits pour
< les Brames. Cleff ainfi, que de ma terrafl: je vis
& celebrer cette granclé fete ' de Peclipfe, qui fiit
¢« chommée de la méme fagon dans I'Indus, dans le
¢ Gange, et dans tous.es autres fleuves et talabs, ou
« refervoirs des Indes; mais furtout dans celui de
¢ Tanaifer, ou il fe trouva plus de cent et cinquantc‘v
< mille perfonnes aflemblées de tous les cotes des
¢ Indes, parceque fon eau eft ce jour-la reputée plus

¢ fainte, et plus meritoire qu’aucune autre.”

N-aty L 'y quo-

&5
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_ --‘quetat,mns fmm the learned and } mgemou& i '
' remarks of Mn Playfalr. | |

“ 'Th‘e momn ‘mean place, for the bes
gmnmg of the Kaly-Youg, (that is, for
midnight between the 17th : and 18th of
February, 3102 A. C. at Benares,) calcu= |
lated from Mayer s tables, on the fuppo=
fition that her motion has always been at

" the fame rate as at the begmnmg of the

‘prefent century, is 10° 0° 517 16 ’—-—-But, ac-
«ording to the fame aftronomer, the moon
© is fubjeét to a {mall, but uniform accelera~
itiony fuch that her angular motwn, in any'
one age, is g greater than in the preced-—-
mg which, in an interval, of 4,80: years,
muft have amounted bk des 44" “This
muft be added, to give the real mean place
of the moon at the aftronomical epoch of the
Kaly-Youg, which is therefore 10°, 67, 37
__-;—No\v, the fame, by the tables of Tirva-
forey is 10% 675 o 3 the difference is lefs
thm two- thnds of a degree, which, for fo
“remote

4 42
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remote a period, and confidering the acce=
leration of the moon’s motion, for which
" no allowance could be made in an Indian
calculation, is a degree of aceuracy that
nothing but a&ual obfervation could have
~produced.

- N

“ To confirm this conelufion, M. Bailly

computes the place of the moon for the.

fame epoch, by all the tables to which the
Indian aftronomers can be fuppoled to have
ever had accefs. He begins with the tables
of Ptolemyl':; and if, by help of them, we
o back from the zra of Nabonaflar to the
epoch’ of the Kaly-Youg, taking into ac-
count the comparative length of the
Egyptian and Indian years, together with

the difference of meridians between Alex- -

andria and Tirvalore, we fhall find the
longitude of the fun, 10° 21, 15" greater,

and that of the moon 11° 52, 7" greater,

than has juft been found from the Indian .

tables, At the {fame time that this thews
(i Y3 how

532



" --3;4 ASTRONOMY or 'I‘HE BRAHMANS
how difficult it s to go back, even fof.
a lefs pcrwda than that of 3000 years, in
i, aﬂrommtcal computatmn, it affords a
b '_proof altogether demonf’:ratwe, lmz e
 Indian aftronomy # is not derived jfrom that of
\ Piolemy. |

R The tables of Ulugh Beig are more
| '_-act:ulate than thofe of the Lgyptian aftro~

nomet. They were conftructed in a coun-
~ try not far from India, and but a few years

: ~ earlier than 14071, the epoch of the tables

at Kmﬂmapc}uram Their date is July the
' 4t’n at noon, 1437 at Samarcand ; 3 and
yet they do not agree with the Indian
. tables, even at the abo»e-menthned epoch
of 1491. But forithe year 3ioz before

- Chrift, their difference from them in the
' pl-ace_- of the Hun 18 30/, and in -that;
‘of the moon 6°;  which, though much lefs
than the former differences, are fufficient
to dhow, that the tables of India. are not
borroswed from thofe of Tan‘ar_y.
; v he

| 33;“{
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¢ The Arabians employed in their tables
the mean motions of Ptolemy; the Per~
Mians did the fame, both in the more an=
cient tables of Chryfococca, and the later
ones of Naffireddin, = % is thercfore certain,
that the aflronomy of the Brabmans is neither
derived from that. of the Grecks, the Ara-
biansy the Perfians, or the Tartars, This

appeared fo clear to Caflini, though he had

only examined the tables of Siam, and
knew nothing of many of; the great points
which diftinguifh 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 Chryfococca, nor from the Greek aftro-
nomy of Ptolemy; the places they give
at their epoch to-the apogee of the fun,
and of the moon, and their equation for
the {un’s centre, being very different from
both *.” |

# See Tranf, of the R, S. of Edin. vol. ii. p. 155, &¢.
Y3 “ A for-
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e A formula for computmg this in«

equahty (m the mmons moticn) ¢ has
. been ' given ' by ML de la Place, which
thaugh (mly an apprommatwn, being de»

| rived from’ theory, is more accurate than
 that which Mayer deduced entirely from
‘obfervation ;. ‘and if it be taken iniltead of
.Mayer '} wluch laft, on account of itg fim-
plicity, 1 haVL wemployed in the preceding,
calculations, it will give a quantity fome-
. what dlﬁ'e-rent, though not fuch as to affect
-_:__the gencxal refult. It makes the accelera-
tion. for 438* years, _datcd from tha ber -
gmn'ng of the Kaly- Youg, to be grearer

by 17, 39’ than was found from Mayer's
rule; and greater, confequently, by 16/, 327

* than was deduced from the tablesof Krithna=

pouram. It is plain, that this coincidence

‘s ftill near enough to leave the argument
‘that is found.,d on it in pofleflion of all

its force, and to afford a fir ong confirmas

u' Sc(. Tranfi of the R, 8, ot" Edin. vol il p. 160.
tion -
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tmn of the accuracy of the theory and tha o

A authentigzty of the tables. i WSS

¢ That 'Obfervations made: ing i Eadiag e

‘when 'ali"_--Eumpe. was barbarous or unins
| '_-l-‘la'bi’ted;, and inveftigations into the moft
| dubtle effeCts of gravitation, made in Eu- '
| yope near five thoufand years afterwards,
- dhould thus come in mutual fupport of one.
 another, is perhaps the thoft ftriking C’*". |

ample of the progrefs and viciffitude of

' - feience, which the hiftory of mankind has
e wet! exhibited,

. % This, however, is not the only in- .
ftance of the fame kind that will oceur, if,
from  examining the radical places and
mean. motions ' in, the Indian ‘aftronomy,
we proceed to éonfider {fome other of its
Iclemf:_nts; Ifuch as, the Iength of the year,
. the inequality of the fun’s motion, and the
obliquity of the ecliptic, and compare v_ithgrn

. with  the conclulions deduced from ‘the

1A  “theory

_.331«-
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theory of gravity by M. de la Grange.

To that geometer, phyfical aftronomy is

indebted for one of the l_noﬁ beautiful of

s difcoveries, viz.—That all the varia-

tions in our fyftem are periodical; fo
that though every thing, almoft without
exception, be fubje 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 introdu&ion of diforder,
or of any irregularity that might conftantly
increafe. Many of thefe periods, how-
ever, are of vaft duration. A great number
of ages, for inftance, muft elapfe, before
the year be again exaély of the fame
length, or the fun’s equation of thé fame
magnitude, as at prefent.  An aftronomy,
therefore, which profefles to be fo ancient
as the Indian, ought to differ confiderably
from ours .in many of its elements. If

2

indeed, thefe differences are irregular, they

are the effeCs of chance, and muft be ac-
counted errors y. but if they obferve the

laws,

558



iaws, wh:ch theory mf'orms us t‘nat ﬂw,

 rlations in our fyﬁem do 'Lé’cually obfery
ﬂley mu[’c be held as thc meﬂ undoubte

| marks of apthennmty

R Mr. Playfaxr then goes on to exanune
it _. th:s queftion, as M. Bailly has. dcme; and i
we are. pcrfuaded if the reader will smpar . i
“tially perufe the . inveRigations . of thefe

" Jearned men, he will be {atisfied, that the

 differences alluded to, are neither the efe

fe&s of chance, nor to be accounted errors.

A;ftex" examining th.e duraticn given'to'
_ the year by the Brahmans at the penod of
o the Ka]y-—Youg, Mr. Playfair procecds B

i The cquatxon of the fun § centreisan
elemeut in the’ Indtan aﬂronomy, which
has a°more unequwocal appearance of be=
Jonging to au ear lier: period than the Kaly-

L

% See Trand, of the R. S. of Edin, vol, ii. p. 160, &c
Youg.
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Youg*, The maximum of that eguation
is frued, in thefe tables, at 2°, 105 32", It
is at prefent, according to M. de la Caille,
1°, 55'2, that is 1§’ lefs than with the
Brahmans. Now, M. de la Grange has
thewn, that the fun’s equation, together
with the eccentricity of the earth’s orbit,
on which it depends, is fubjeck to alternate
diminution and increafe, and accordingly
has been diminithing for many ages. In
the year 3102 before our ®ra, that equation
was 2°, 6, 28" 1; lefs only by 4/, than in
the tables of the Brahmans. But if we
fuppofe the Indian aftronomy to be founded
on obfervations that preceded the Kaly-

Youg, the determination of this equation

* .Mf Bailly, in his remarks on the Ic_mgth of the

yearsy fuppofes fome of the obfervations of the Brah~ .

. mans to have been made during a period often men-
tioned by them, of 2400 yea“rs before the Kaly-Youg,
o1, 7,292 years ago.—He takes the medium of that
period 1200 years before the Kaly-Youg, or 6oga
years ago, '

[

will

guo
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will be found to e il more e*cacft........-_
Twelve hundred years before the coms .
mencement of that period, or about 4300

before our @ra, it appears, by computing

from M. de la Grange’s formula, that the

gquation of the fun's centre was actually

2%, 8, 16"; fo that if the Indian aftro~

nomy be as old as that period, its error
© with refpe to this equation is but 2'%,

% The obliquity of the ecliptic is anothep
element in which the Indian aftronomy

and the Eui‘oPean do not agree, but where

their difference is exallly fuch as the high

antiquity of the former is found to require.

- The Brahmans make the obliquity of the
ecliptic 24° ~—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 23° 28, 417

in order to have that which took place in

¥ See Tranf. of the R, 5, of Edin. p. 163,
- : the
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the year 3,102 before our 2ra.  This gives

‘us23%, 51°y13", which is 8/, 45" thort of

the determination of the Indian altrono-
mers.—DBut if we fuppofe, as in the cafe

~of the fun’s equation, that the obfervations

on which this determination is founded,
were made 1200 years before the Kaly-
Youg, we fhall find that the obliquity of
the ecliptic was 23° 5%, 45" and that
the .error of the tables did not much ex-
geed 2.

* Thus do the meafures which the Brah-
mans aflign to thefe three quantities, the
fength of the tropical year, the equation
of the fun’s centre, and 'the obliquity of
the ecliptic, all agree, in referring the epoch
of their determination to the year 3102

before our xra, or to a period fill more

ancicnt., This coincidence in three.elements,
altogether independent of one another,
cannot be the effe of chance. The dif-
ference, with reflpe& to each of them, be-

O tween

| | 2 A
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fingly pethaps be aferibed to inaccuracy §

but that three errors, which chance h ?*3

.tu_d_f:; as to {uit exadl y the fame hy.pathehs
._con'ceming their origin, ,is hardly to be
conceived.—Yet there is no other alter=
natiy e_, but to admit this very improbable
ol fuppofition, | or to acknowledge, that the

introduced, fhould be all of fuch tagnis 1|

Indian aﬁronomy is as ancient' as one of

other of the periods abovementioned *

“ In fecking for the caufe of the fecular

~equanons, which modern aftronomers have

, fDUIld it neceﬂmy to. apply to the mean
0 anotion, of Jupiter and Saturn, M. .de la
L Place has difcoyered, that there are inequas
lhtleq belonging to both  thele planets,

| * See Tranf. of the R.S. of Edin. p. 164

In fuppofing the time neceflary for the progrefs
of knewledge in that feience, we mufl look to pe-
riods much beyond thole,

arifing

e
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arifing from their mutual a&ion on one

another, which have long periods, one of

them no lefs than 877 years; f{o that the

mean motion muft appear different, if it be

determined from obfervations made in dif<

ferent parts of thofé periods. - Now 1

€L
11
i
&L

(49

e
(44

L1

find,” fays he, “ by my theory, that at
the Indian epoch of 3102 years before
Chrift, the apparent and annual mean
motion of Saturn was 12° 13/, 14", and
the Indian tables mhake it 12°, 13/, 13",

“ In like manner, I find, that the annual
and apparent mean motion of Jupiter at
that epoch, was 30°, 20/, 42", precifely as
in the Indian aftronomy.”

« Thus have we enumerated no léfs than

nine aftronomical elements *, to which the

tables

* « The inequality or the preceflion of the equinoxes;

the acceleration of the mooni ; the length of the folar

year §

L
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tables of India affign {uch 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 Chriftian @ra. = At
that time, thercfore, or in the ages pre=
:."f-::t'irzg it, the obfervations muft have been
made from which thefe elements were de=
duced. For it is abundantly evident, that
the Brahmans of later times, however
willing they might be to adapt their tables
to fo remarkable an epoch as the Kaly-
Youg, could never think of doing fo, by
fubftituting, inftead of quantities which
they had obferved, others which they had
no reafon to believe had ever cxifted. The
clements in queftion 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 Jupiter’s aphelion;; the
equation of Saturn’s centre ; and the inequalitics in the
mean motion of both thefe planets.”

variable,

3“‘!"
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ﬁariable,;'and of which, had the_y' fdppo-i'ed
' them to change, they-had no rules to go
' by for afcertaining the vafi"'a_tion-s; fince to
~ the difcovery of thefe rules is requ.i;ted,- not
only all the perfection to which aftronomy
is at this ‘d‘:ay brought in Europé, but all.
that which the fiences of mo otion and of

extenimn ha,ve likewife attained. It is e

lefs clear that the.ll. coincidences are nof

the work of accident; for it will fcarcely
© be fuppofed that chance has adjufted the
errors of the Indian aftronomy with fuch
fingular felicity, that obfervers, who could

* not difcover the true flate of the heavens,
at the age in which they lived, have fuc-
ceeded in deferibing one which fook place
feveral thoufand years bcfore they were
‘born*.

A The pmcedmg calculations muft have
required the affiftance of many fubﬁdmry

. * See Trmf of thc R. S..of Ediit. vol. ii. p. 16gs
tables,
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tables, of which no trace has yet been found
in India. Befides many other geometrical
propofitions, fome of them alfo involve
the ratio which the diameter of a circle was
fuppofed to bear to its circumference, but
which we would find it impoflible to dif~
cover from them exally, on account of
the fmall quantities that may have been
negleted in their calculations. Fortu-
nately, we can arrive at this knowledge,
which is very material when the progrefs
of geometry is to be eftimated, from a
paﬂ'age‘ in the Ayin Akbaree™, where we
are told that the Hindoos fuppofe the di=
ameter of a circle to be to its circumference
as 1250 to 3927 ; and where the author,
awho believed it to be perfectly exall, ex-
prefles his aftonithment, 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 Sxercu IIL p. 94. |
Yor. I, yA % -The
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“ The proportion of 1250 to 39277,
is indeed a near approach to the qua-
" drature of the circle; it differs little from
that of Metius, 113 to 355, and is the

{ime with one equally well known, that of

1 to 3.1416. When found in the fimpleft
and moft clementary way, it requires a po-
lygon of 7068 fides to be infcribed in a
circle; an operation which cannot be arith-
metically performed without the knowledge
of fome very curious propertics of that
‘curve, and at leaft nine extraflions of the

{quare root, each as far as ten places of de~

cimals.  All this muft have been accom-
plithed in India; for, it is to be obferved,
that the above-mentioned proportion cannot
have been received from the mathemati-
cians of the weft. The Greeks left nothing
on this fubject more accurate than the theo-
rem of Archimedes; and the Arabian ma-
thematicians feem not to have attempted
any nearer approximation. The geometry
of modern Hurope can much lels be re~

garded

g
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garded as the fource of this knowledge.
Metius and Vieta were the firft who, in

the quadrature of the circle, furpafled the

accuracy of Archimedes; they flourithed
at the very time when the Inftitutes of
Akbar were colle(ted in India *.”—But the
fcience of the Brahmans was then buried
under the ruins of thc Hindoo empire,

 On the grounds which have now been
explained the following general conclu-
fions appear to be eftablithed.

. % 1ft, The obfervations on which the
aftronomy of India is founded, were made
more than three thoufand years before the
Chriftian @ra ; and, in particular, the places
of the fun and moon, at the beginning of
the Kaly-Youg, were determined by actual
obfervation. '

% See Tranf. of the R, S. of Edin. vol, ii. p. 185.
Z 2 s¢ ks
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% This follows from the exact agreement

of the radical --pllazcles in the tables of Tir=
- valore, with thofe deduced for the fame
epoch from the tables of De la Caille and

Mayer, and efpecially in the cale of the”

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

the fixed & ftars in refpe@ of the €quinox, as
reprefented in the Indian zodiac ; from the

ength of the folar year; and lafily, from
the pofition and form of the orbits of Ju~

piter and Saturn, as well as their mean.

i 'Inottons : in a]l of whlch the tables of thc

....

quantity of the change that has taken place,
juft equal to that which the aétion of the

planets on one another may be fhewn to.

have produced, in the fpace of forty-eight
centuries, reckoned back from the begmnmg
of the prefent,

“ Two other of the elements of this

aftronomy, the equation of the fun’s centre,
- and

350
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‘and the obliquity of the ecliptic; when
compared with thofe of the prefent time,

{eem to point to a period {till more remote,

and to fix the origin of this altronomy
1,000 or 1200 years earlier ; that is, 4,300
years before the Chriftian 2ra®: and the

time neceflary to have brought the arts of

calculating and obferving to fuch perfection
as they muft have attained at the beginning

* That they point to a period more 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
of 1200 years before that., Perhaps it fhould rather
be faid, that the Brahmans, 4,3oo.years before the
Chriftian sera, muft have been in pofleflion of {uch or
fuch parts of their aftronomy. It is poffible that ma-
terials may yet be found, to enable Mr. Playfair to
carry his refearches flill farther back into antiquity ;
but probably never to afcertain the origin of a {cience,
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
obfervation and experience.

& 3 of
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‘of tbg Kaly—Youg, comes in fupport of the
| "fgme roncluﬁon\.

% OFf fuch high antiquity, therefore,

muf’c we fuppofe the origin of this aftro=

nomy, unlefs we can believe, that all the
coincidences which have been enumerated
are but the effeéts of chance ; or, wh_at in-
deed were {till more wonderful, that, fome
years ago, there had arifen a Newton
among the Brahmans, to difcover that uni-

| v-erfa'l principle, which'conne’&s, not only

the moft diftant regions of fpace, but the
moft remote periods of duration; and a
De la Gtangje, te trace, through the im-
menfity of both, its moft fubtle and com-
"phcated opcratmns. |

- ¢ 2dly, Though the aftronomythat is now
in the hands of the Brahmans 1s fo ancient
in its origin, yet it contains many rules
and tables that are of later conftrudtion.

L The
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vt Ehe Sl operatwn for computing the
_moon ’s place from the tables of Tirvalore,
requires that 1, 600,984 days thould be fub-

traéted from the time that has elapled fince

the beginning of the Kaly-Youg, which
brings down the date of the rule to the
year 1282 of our mra. At this time, too,
 the place of the moon, and of her apogee,
are  determined with fo much exactnefs,
that 1t muft have been done by obfervation,
eithexf' at the inftant referred to, or a few
days b‘efore or after it. . At this time, there-
fore, it is certain, that aftronomical obferva-
~ tions were made i in India, and that the Brahe
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 * ;' but there are, 1 think,

no

8 appeats to have been loft, only fince the con-
* queft of their country by ftrangers; from the want of
' Z 4 proteétion

35
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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 modern
epochs to be found in them, they are fuch
as may have been derived from the moft
ancient of all, by help of the mean mo-
tions in the tables of Krifhna-pouram,
without any other {kill than is required
to an ordinary calculation. Of thefe epocéhs,
befide what have been occafionally men=
tioned in the courfe of our remarks, there
is' one involved in the tables of Narfapour
as late as the year 1656, and another as
early as the year #8 of our era, which
marks the death of Salivaganam, one of

their princes, in whofe reign a reform is

faid to have taken place in the methods
of their afltronomy. There is no reference

protection and cncduragemcnt, and the effects of per=
{fecution and violence. The date feems to prove this.

to

457
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to any intermediate date from that tlme 09,

the begmnmg of the Kaly—Yaug

g The parts iof this 'ai’cmnomy,, theres

fore, are not all of the fame antiquitys

- mor can we judge, merely from the epoch

| ASTRONOMY OF ‘THE BRAHMANS. 345

to which the tables refer, of the age to

which they were orxgmally adapted. We X
. have feen that the tables of Krithnapouram,

though they profefs to be no older than
the year 1491 of our ®ra, are in reality
more ancient than the tables of Tirvalore,
which are dated from the Kaly-Youg, or
at leaft have undergone fewer alterations.

~ ‘This we concluded from the flow motion

given to the ‘moon in the former of thefe
. tables, which agreed, with fuch wonderful

precifion, with the fecular equation ap=

~ plied to that planet by Mayer, and explained
by M. de la Place.

% But it appears that neitHer the tables
of Tirvalore or Krithnapouram, 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&ls and rea-
fonings, willthink 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. \ If that is ever
to be expeted, it is when the zeal for
knowledge has formed a literary fociety
among our countrymen at Bengal #, and

while

* 1 am forry to find, that, fo laudable an example
has not yet been fellowed by our countrymen at
~ Madras ;

16

.
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while' that fociety is directed by the learn=
ing and abilities of Sir William Jones,— .

Indeed, the further difcoveries that may
be made with refpect to this fcience, do
not interelt merely the aftronomer and ma-
thematician, but every one who delights
" to mark the progrels of 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 of a modern
obferver, fo as to afford him a light, which,

* though it be fcanty, is pure and unbroken,
.and free from the falfe colourings of vanity
‘and fuperftition. ' i

_ ) 4
Madrass for though Mr, Plagfair has emphatically,
and perhaps properly, called the fites of Benares, and
Palibothra, &c. the claffic ground of Indiay yet, as the
- Southern  provinces have been lefs difturbed by fo-
reigner's, than the northern countries of Hindoftan,
were due enquiry to be made, T doubt not but many
curious materials would be found in them,

(13 sdly,

254
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“ 3dly, The bafis of the four {yftems of
aftronomical 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
claflical ground of India, marked by the
ruins of Canoge *, Palibothra, and Benares.
They contain rules that bave originated be-
tween the tropics ; whatever be their epoch,
they are all; by their mean motioné,'con-
nected with that of the Kaly-Youg; and they
have befides onc uniform chara&er, which
it s perhaps not ealy to defcribe. Great
-ingenuity has been exerted to fimplify their
rules, yet in no inftance, .almoﬁ, are they
reduced to the utmoft fimplicity : and when
it happens that the operations to which

* Canoge and Palibothra are the fame.

they

3%
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" 'they lead are exfremely obvxous, thefe are

often involved in an artificial obfcuuty
A Brahman frequently multiplics by a

_greater number than is neceffary, where he |

feems to gain nothing but the trouble of |

dividing by one that is greater in the fame

proportion; and he calculates the mra of |
~ Salivaganam, with the formality of as many
diftin€t operations, as if he were going to |
determine the moon’s motion {ince the be- |
ginning of the Kaly-Youg. The fame |
fpirit of exclufion, the fame fear of comw
municating his knowledge, feems to dired
the afs.’mlm which pervades the religion of |
- the Brahman ; and in neither of' them is he

willing to receive or impart inftruion.
With all thefe circumftances of refemblance,
the methods of this aftronomy are as much
diverfified as we can’ fuppole the fame
fyftem to be, by pafling through the hands
of a fucceflion of ingenious men, fertile in
fefﬁurces_, and acquainted with the variety
and extent of the feience which they cule
i tivated,

354
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tivatedv—A {yftem of knowledge which is
thus affimilated to the genius of the people,
that is diffufed 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 of the country where it

is found.

« 4thly, The conftrucion of thefe tables
implies a great knowledge of geometry,
arithmetic, and even of the theoretical part

of 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. If to this we add the great
extent of gebmetrical knowledge requifite

to combine this, and the other principles
of

4



ASTRONOMY OF THE BRAHMANS. 351

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 {cience, which muft have enlightened
the inhabitants of India in fome remote
age, and which, whatéver it may have
communicated to the weftern nations, ap-

pears to have received nothing from them.”

e O L T KT T R Al . e

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 of the Kaly-Youg, about four
thoufand eight hundred and ninety years
ago; or, according to what has been
alledged by M. Bailly and Mr. Playfair,
2400, or 1200 years before that pe-

' riod ;

,,}gﬂ\

2B



352 ASTRONOMY OF THT BRAHMANS,

riod's we muft neceflarily fuppofe many
previous ages, in which they might gr@-
dually proceed to that degree of 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-
lithed, and arts and learning as far ad-
vanced at the beginning of tbe'!&’a{yel’i}z:g, as
- 4000 years afterwards. But thefe reflec-
tions lead us fo far back into the abyfs
of time, that whﬂ[’c we are loft in contem-
plating the paft duration of our fyftem,
we may be apt’to forget the generally
received opinions with refpect to the cre-
ation of the vvmld, and the hiftory of
mankmd

1 fhall c'onclude this imperfect fketch of
the aftronomy of the Brahmans, with: an
extract of a letter from: Sir Robert Barker,
to the Prefident- of the Royal Society of

London, read before the Society the 2gth

11 of
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of May 17777, giving a defcription of the
obfervatory 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.

¢ Having frequently heard that the Brah-
¢« mans had a knowledge of aftronomy,
“ and being confirmed in this by their
« jnformation of an approaching eclipfe,
“ both of the fun and moon, [ made in-
“ quiry, when at that place in the year
“ 1772, amongft the principal Brahmans, to
¢ endeavour to get fome information rela-
¢ tive to the manner in which they were
“ gcquainted with approaching eclipfes ;

4 but they gave me but little fatisfaction.

* See page 94.
Vou. L. Aa “ 1 was

.. 78
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# 1 was told, that thofe matters were cona-'_"
% fined to a _few, who were in poﬂ,'@:ﬂion-_ of

| % gertain books and records, fome _contain--
“ing the myfleries of their religion, and
¢ others aftronomical tables, written in thé._
% Sanfkrit language, which fearcely any
¢t but thole few ‘underftand ;3  that they
¢ would, however, take me to a place
i Whlch had been conftruéted for the pur-~ |
r pof'e of making obfervarmns, and from
¢ whence they ﬁippofed the,; learned Brah '
“ mans made theirs. I was conducted to
# an ancient building of ftone, the lower
¢ part of whlch, in its prefent flate, ferved
¢ as a ftable for horfes, and a receptacle
“ for lumber, but, by the number of courts
¢ and apartments, it appeared that it muft
“ once have been an edifice for the ufe
% of fome public body. We entered this
¢ building, and went up-a {tair which led
“to a large terrace on the tap of a part of
“ it near to the river Ganges, where, to
¢ my furprife and fatisfagtion, I Gw s
g number
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% pumber of inftruments yet remaining in
¢ the greatéf’c prefervation, ftupendoufly
“ large, immovable from the fpot, and con-
“ firucted of ftone, fome of them being
“ upwards of twenty feet in height. = The
¢ execution in the conftruction of thefe
¢ inftruments exhibited a mathematical ex-
¢ al@nefs in the fixing, bearing, and fitting,
¢ of the feveral parts. The fituation of
“ the two large quadrants of the inftru-
“ ments marked A *, whofe radius is nine

¢ feet two inches, by being at right angles.

“ with a gnomon at 2§ degrees elevation,
“ are thrown into fuch an oblique fitua-

“ tion, as to render them the moft difficult,

“ not only to conftru@ of fuch a magni-

¢ tude, but to fecure in their pofition,

¢ and affords a ftrong proof of the ability
¢ of the archite&; for 'by the thadow of
¢ the gnomon thrown on the quadrants,
« they do not feem to have in the leaft al-

* See the Plate.
Aa 2 ¢ tered

s~
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 tered from their original pofition; and_

- “fo true is the line of the gnomdn, that,

i 4 a.pplymg the eye to a fmall iron ring
% of an inch diameter at one end, the fight
@ ig carried through three others of the
“% fame dimenfion to the extremity at the
% other end, thirty-cight feet eight inches
“ diftant from 1it, w;thout any obftrac~
% tion.

. % Lieutenant Colonel Archibald Camps
¢ bell, at that time chief engineer in the
% Eaft India Company’s fervice at Bengal,
¢ a gentleman whofe abilities do honour to
“ his profeflion, made a perfpe&we draw=
“ ing of the whole of the apparatus that
¢ could be brought within his eye at one
¢ view ; but I lament that he could not re-
% prefent fome very large quadrants, whofe
“ radii were about twenty feet, they being
“on the fide from whence he took his
“ drawing., They are exalt quarters of
“ circles of different radii, the larg_e'ﬂ' of

13 “ which

(b
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“ which I judged to be twenty feet, con-
“ firu@ed very exaltly on the fides of
¢ ftone walls built perpendicular, and fitu-
¢« ated, I fuppofe, in the meridian of the
“ place; a brafs pin is fixed at the centre,

(12

¢ a Brahman informed me, they ftretched a

¢« wire to the circumference when an ob-

# fervation was to be made; from which
¢ it occurred to me, the obferver muft
“ have moved his eye up or down the cir-
“ cumference by means of a ladder, or
“ fome fuch contrivance, to raife and lower
¢« himfelf until he had difcovered the alti-
¢ tude of the heavenly bodies in their paf-
“ fage over the meridian, fo exprefled on
« the arcs of thofe quadrants; thefe arcs
“ are very exaily divided into nine large
« {e@ions, each of them is again divided
“ into ten, making ninety lefler divifions,
“ or degrees, and thefe into twenty, ex-
¢ prefling three minutes each, of about
¢ two tenths of an inch afunder; fo it is

Aaj ¢ poffible

or angle, of the quadrant, from whence,

4y
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% puﬂ' ible they had fome methOd of again

i dmdmg thefe into more minute parts at
¢ the time of obiervatlon.

s My time wmuld on]y perrmt me fto
o tal*e down the particular dimenfions of
¢ the moft capital inftrument, or the
i ‘gre_ateqr' equinoctial fun-dial, reprefented by
| & figure A, (fee the Plate,) which appears to
#.be an inltrument to exprefs folar time
¢ by the fhadow of a gnomon upon two

. “Iqu_ad_lrants; one fitnated to the eaft, and
' % the other to the wefti of it; and indeed
“ the chief part of their inftraments at this
« p“l:u.:e appear to. be conflructed for the
“ fame purpofe, except the quadrants and
“ an inftrument in brafs, that will be de=
¢ fcribed hereafter. .

“ Figure B is another inftrument for de-
 termining the exa& hour of the day, by
“ the fhadow of a gnomon, which: ftands
“ perpendicular to, and in the centre of,

| “ a'flat
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s flat cxrctﬂar {’cone,, I'upportad in an; '_

« obhque fitvation by means of four up-

% right ftones and a crofs-piece ; io that
. % the fhadow of the gnomon, which 13 ey

-pe-rpend-tculal iron rod, is thrown upon
¢ the divilions of  the circle' deferibed on
‘_“--'t-h'e face of the flat circular ftone.

“ Fzgme C is a brafs cucm, about two
« feet diameter, moving vertically uPon
“ two pivots between two ftone pillars,
“ having an indcx',_ or hand, turning round
e Horizo_ntﬁlliy on the centre of this circle,
“ which is divided into three hundred and
i ﬁxtjr patts; but there are no counter~
« divifions on the index to fubdivide thofe
“on the circle. The inftrument appears
“to be made for taking the angle of a
“ flar at fetting or rifing, or for taking the
“ azimuth or amplitude ‘of the fun at fet-

w

“ ting or rifing.

“ The ufe of the inftrument, figure D,
¢ 1 was at a lofs to account for. I_t confifis.
< s : A 1 of
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! af two circular walls, the outer 46l which
¥ is about forty feet diameter and eight
“ high, tﬁe wall within aboat half that.
“ height, and appears intended as a place
e ﬁand on to obferve the divifions on
| % the upper circle of the outer wall, rather
“than. for any other purpofe; and yet
¢ both circles are divided into three hun-
- % dred and fixty degrees, each d-egree-'ﬁ'eing
“ fubdivided into twenty leffer divifions,
# the fame as the quadrants. There is a
“ door-way to pafs into the inner “eircle,
“and a pillar in the centre of that, of the
% fame he1ght ‘with _the lower circle, and
“ having a hole in it which f{eems to be a |
¢ focket for an iron rod to.be placed per-
“ pendicalar. The divifions on thefe circles,
¢ as wellﬁ as on all the ~other ini‘trlumei-}ts,
¢ will bear a nice exammatlon with a pzur
5 of compaﬂ'es.

“ Figure E is a fmall equinoial fun-
“ dial, conftruted on the fame principle as

s thc large one A.”
-qu
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; Mr Call, member of the ROIY-E‘I-SQCiety’I

“and formerly chief engineer on the coaft of

Coromandel, in a letter to the Aftronomer
Royal, to be found in the Philofophical
Tranfactions of 1772, fays, that he dif-

“covered the figns of the zodiac on the cicl=
ing of a choultery at Verdapetah, in the

province of Madura, near Cape Comorin ;
that he found them on the cieling of a tem-
ple that ftands in the middle of a tank, be=
fore the pagoda of Teppicolum ; and that
he had often met with feveral parts of the
zodiac in detached pieces.

END OF THE FIRST VOLUME.
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