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XXI‘V Dhanisht'hid,; the twenty-fourth asterism, iy To-
R presented by a dram or tabor. It comprises four stars, one
: of which (the westernmost) is placed in 36* N, and ac~

cur(hng to the Sdrya siddhdnfa, BRAEM EGUPTA and _
X the Sirémai, in 2900 K. , though the Graha ldghava state
286° only. This longitude of the eircle of declination, and
the distance of the star on it from the ecliptie, indicate the
Dolphin; and the four stars probably are.ax 6y and § Del-
phini.  The same constellation is mentioned by the Jesuit
missionaries as corresponding to Dhanisht hd % and there
~can be little doubt that the ascertainment is. coivect. The
longitude stated by MuUNfSWarA, (viz. 2940 127 supports
the conclusion, though his latitude (26° 25') be too small.
To determine accurately the position of this naeshatrd is
important, as the solistitial colure, according to the ancient
astronomers, passed through the extremity of it; and through
‘the middle of 4sléshd.

' The twenty-fourth mansion, called by the Arabs Sidad,
comprises two stars in Aquarius (8 and & Aquarii) ; totally
d1sagreemg with the Hindu division. !

XXV. Satabhishd, the f.wenty-ﬁfbh nacshatra, is a cius-
ter of a hundred stars figured by a cirels, The principal
one, or brightest, has no latitude ; or only a third, or it the
utmost half, a degree of south latitude; and all the tables
coneur in placing it in long. 320°, This will suit best with
A Aquarii.  These hundred stars may- be sought im the
stream from the Jar, where Sir WILLIAM JORES places
the nacshatra ; and in the right leg of Aquartus,

A khbiyah, the twenty-fifth lunar. mangion, is- st&tedto

. consist of three stars only, which seem to be the three in
the wrist of the right haud of Aquarius.t However, it ap-
pears from Urven BEG'S tables, as ~well ‘as from Mu-

® CosTamrn, p. 81. i : " 4 Hypw's Com; p. 55,



- HAMMED. of Tézin's, that fowr stars ave assigned to this
mansion.# | | 4 e

. The Hindu and  Arabian  asterisms  differ here Iéss i
widely than in the instances lately noticed : and a passage,
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eited by Hypr from FiRUZABADS, even intimates the cit-

cular figure of the constellation.t

- XXVI The twenty-sixth of the Tndian asterisms, called
 the preceding Bhddrapada, consists of two stars Tepres i

sented by a couch or bed, or else by a doubleheaded
figure ; one of \which is placed by Hindu astronomers in

. 24° N, and 325% or 826° E. The only conspicuous star, el

nearly in that situation, is the bright star in Pegasus (x Pe-

gasi); and the other may be the nearest considerable stay i
in the same constellation (¢ Pegasi). I should have consix

dered B Pegasi to be the second star of this nacshatre,
were not, its ydga or chief star expressly said to be the most
noitherly.  Mukaddim, the twenty-sixth lunar mansion,
consists of the two brightest stars in Pegasus (x and Bryp
and thus the two divisions of the zodiac nearly eoncur.
L XXVIL Two other stars constitute the twenty-seventh
lunar mansion named the subsequent Bhddrapada. They

are figured as a'twin, or person with a double face, or else

as a couch. The position of one of them (the most northerly)
15 stated in 26° or 27° N., and 337° E. I suppose the
bright, star in the head of Andromada to be meant; and the
other star to be the one in the extremity of the wing of
Pegasus (y Pegasi). This agrees exact] y with the twenty-

seventh lunar mansion of the Arabians, called Muaklher.

For ULUGE BEG assigns those stars to it.§

n_qm_ed Revati, and comprises thirty-two stars figured as

—————

® Hypx, p. 99, and Com,, p. 95. t Com., p. 10
¥ Hyow’s Urven pra, p. 98, and Com., p. 84,
§ Hype, p. 53, and Com,, p, 34 and 55,

' 1 XXVIIL The last .of the - twenty-eight asterisms is
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it i tahof Al authoritics agree that e prmmpal star,

:' which’ should be the southernmost, has no Jatitude; and
two of them assert no longitude; bub some make it ten
winutes short of the origin of the ecliptic, viz, 3590 B0,
Phis clearly marks the star on the ecliptic in the stringof
the Fishes (¢ Piscium) ; and ‘the ascertainment of it is ime
portant in regard to the adjustment of the Hindu sphere.

The Arabic name of the 28th mansion, Rishd, signifying
a cord, seems to indicate a star nearly in the same Positio‘n.’
But the constellation, as described by Jaumarf cited by
GoL1us, consists of a multitude of stars in the shape ofa |
fish, and termed Betnw'lhdt; in the navel of which is the
Junar mansion: and MusAMMED of Tfzim, with some
others, also makes this lunar mansion to be the same with
Betnw lhit, which appears, however, to be the bright star
in the girdle of Andromeda (8 Andromeds) ; though others
describe it as the northern Fish, extending, however, to the
" liorné of the Ram.*  The lunsrmansion and Indian aste:
rism are, therefore, not reconcileable in this last instance.’
The result of the comparison shows, L hope satisfactorily,
Cthat the Indian asterisms, which mark the divisions of the
ecliptic, generally consist of nearly the same stars, which -
constitute the lunar mangions of the Arabians: but, in a
fow instances, they essentially differ. The Hindus have
likewise adopted the division of the ecliptic and zodiac into
twelve signs or constellations, agreeing in figure and de-
signation with those of the Creeks; and differing merely
in the place of the constellations, which are carried on
the Indian sphere a few degrees further west than on the
Girecian.  That the Hindus took the hint of this mode of
dividing the ecliptic from the Greeks, is not perhaps alto-
_ gether improbable; but, if such be the origin of it they

* Hyor's Com., p: 10, 85; and 86,
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' -ha.ve not mehmhly received the a.rrangement suggeated doi ¢
them, but have reconciled and adapted it to their own mv— '
oient distvibution of the ecliptic into twenty-geven parts.®

In like manner, they may have either received ox gwen
the hint of an armillary sphere as an instrament for astro-
momical observation : but certainly they have not copieek U i
the instrument which was described by Proneyy, for the AR
construction differs considerably.

In the Arabie epitome of the Almagest entitled Tahrim’i«-
mejestt,t the armillary spbere (Zdt ul halk) is thus de-
seribed.  “Two equal circles are placed at right angles
the one representing the ecliptic, the other the solstitial
colure. Two pins pass through the poles of the ecliptic; =
and two other ping are placed on the poles of the equator.

On the first two pins are suspended a couple of circles,

moving the one within, the other without, the first men- Bl

tioned circles, and representing two secondaries of the

ecliptic. On the two other pins a circle is placed, which

encompasses the whole ingtrument, and within which the
 different circles turn; it represents the meridian. Within

the inner secondary of the ecliptic a circle is fitted to it, in

the same plane; and turning in it. This is adapted to
measire latitudes. To this internal eircle, two apertures

or sights, opposite to each other, and without its plane TN

are adapted, like the sights of an instrument for altitudes = Wi

The armillary sphere is complete when consisting of these |
The ecliptic and secondaries are to be gra~ = &
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gix cireles.

® According to the longitude of the three b:igh.taut atars of Aries,

ag stated by Prormuy, wviz. 100 40/, 70 40', and 6 40, (T quote {rom

an Arabic epitome of the Almagest); the origin of the ecliptic, in the -

Greek book which is most likely to have become known in Indis, is
69 20° from the star which the Hindus have selected to mark the
~ commencement of the ecliptic. ;
T By the celebrated Nasfruvovfw Tésf; from the Arabic version
of Is'nag nEN Howarw, which was revised by Tuisir.
X2
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duated as minutely as may’ be practicable. It is hest to
- place both secondaries, as by some directed, within the
| ecliptic (instead of placing one of them without it), that

the complete reyolution of the outer secondary may not
be obstructed by the pins at the poles of the squator. The
Meridian, likewise, should be doubled, or made to consist
of two circles; the external one graduated, and the internal
‘one moving within it. Thus the pole may be adjusted at
its proper elevation above the horvizon of ady place. The
instrument so. constructed consists of seven civeles.
. “It is remarked, that when the cirele representing the
meridian, is ' placed in the plane of the frue meridian, so
that it cuts the plane of the horizon at right angles, ind
‘one of the poles of the equator is elevated aboyve the hori-
zon conformably with the latitude of the place; then the
. motions of all the circles round the poles represent the
motions of the universe.

“ After rectifying thd meridian, Jf it be wished teo. ob-
serve the sun and tnoon together, the outer secondary of '
the ccliptic must be made to intersect the ecliptic at the
sun’s place for that fime: and the solstitial colure must be
moved nntil the place of intersection be opposite to the sun.
Both circles are thus adjusted to theiv true places; or dif
any other object but the sun, be observed, the colure is
turned, until the object be seen in its proper place, on that
secondary referred to the ecliptic: the circle representing.
»  the ecliptic being at the same time in the plane of the

true ecliptic and in its proper situation. Afterwards, the
inner secondary is turned towards the moon (or to any star
intended to be observed), and the smaller circle within it,
bearing the two sights, is turned, until the mnoon, (or to
any star intended to be observed), and the smaller eircle

- within it, bearing the two sights, is turned, until the moon
be seen in the line of the apertures. The intersection of the =
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sewndary clrclo and ecllpbw is the place of the moon 111‘-" o
longitude ; and the arc of the secondary, betwe_en .i;he: apers | .
. ture and the ecliptic, is the latibude of the moon on either

L side (north or south).” i LT
The game instrument, as deseribed by MONTUCLA from.:

the text of Pronemy (1. 3. ¢ 2%), consists of six cuc_le.'_fs_:

first, a large civele representing the meridian ; next, Afour
circles united together, representing the equator, ecliptic = '

and two colurés, and turning within the first circle on the

. poles of the equator; lastly, a circle turning on the poles
of the ecliptic, furnished with sights and nearly touching, i

" on its concuve side, the eircumference of the ecliptie.

The armillary sphere, described by the Arabian epi-

tomiser, differs, therefore, from ProLemy’s, in omitting =
. ) g

 + the equator and equinoctial colure, and adding an inner =
' 'ﬂeeondafy of the ecliptic, which, as well as the meridian, i
is doubled. . Ll
. According to LALANDE, the astrolabe of PTOLL‘.MY L

from which TycHo Braug derived his equatorial armils

lary, consisted only of four circles: two placed at right

tmg]es to represent the ecliptic and golstitial colure; a
hird turning onthe poles of the ecliptic and serving to

‘mark longitudes ; and a fourth, within the other three, fur- =
nished with sights to observe celestial objects and mea.qure-_- e

their latitudes and longitudes.
Whether the ancient Greeks had any more compllca.ted

instrument formed on similar principles, and applicable to
astronomical observations, is perhaps uncertain. ‘We haye

no detailed deseription of the instrument which ARCHI- =

MBEDES is said to have devised to represent the phenomena
and motions of the heavenly bodies; nor any sufficient

* Hist. des Mathém,, i. p, 301,
t LaraNve Astron., i. 18,  (§.2279.)
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hint of ite constructmn-* nor doea (10ERO'S account of
t.he sphere ‘exhibited by: POSIDONIUSf suggest a dxstlnct
notion of its strueture.

Among the Arabs, no addition is at present known to
have been made to the armillary sphere, betiveen the period
when the Almagest was translated,! and the time of AL- )
HAZEX, who wrote a treatise of opties, in which a mqrej'
complicated instrument than that of ProvEmy, is de-
soribed. ATHAZEN'S armillary sphere iy stated to have
heen the prototype of Tycmo Brang's 3§ but neither the

0y

* 1f Craonian’s epigram on the subject of it was founded upon any
anthority, the instrument must have 'been a sort of orrery, enclosed in
glass. - -

Vide Cracp epigr. 18. Cro. Tuse. Quaeat. 1. 25. De Nat. Deor. it 85.

+ Cro. De Nat. Deor, ii. 34,

f In the Hegira year 212, oA, D, 82? by Armazen seNy Yyses
wuth the aid of Szretos (Mnnwrx,a il. p.. 304);: or rathet by
Is' max sEN Honarw, whose death is placed about the Hegira year 260
(D' Hersrror, p. 456) According | to ‘the Cashf ul runing  Is’sar’s |
version was epitomised by Hasdr sew Yoses, by Te&pix ssy Kon-
‘fam, sand by Nasfinuppfn Tosf. Other versions, however, are’
mentioned : particularly, one by Hasfys, said to have been cot-
rected first by Homarn amy Is'maxk, and afterwards by Tafsir;
another by Trinir himself; and a third by Monf wses vasyi. A
different asccount is likewise given of the earliest translation of the
Almsgest, which is ascribed fo 'Apu Hisin and Sarmin, who are
said to have completed it, after the failure of other iaamed men,
who had previously attempted the {ranslation. Mention is also made
of n version by Inramim »EN Sipar, revised by Howaix, | But
none of these iranslations are anterior to the ninth century 'of the
. Christian era,

§ Adhibuit (Tgcho) armillare quoddam instrumen tum, quod mmen-
comperi ego positum et adhibitum olim fuisse amte Tychonem ab
Alhazeno, 1ib, 7. opt. C. 1. prop. 15. et a Vitell, 1ib. 10. propos. 49,
eujug Linstrumenti astronemice collocati cpe alque usu, (vide instru.
mentum multiplex armillare apud Tyeho. in Mechanicis Astronomias),
candem elevationem falsam 9 serupulorum invenit, quam per ‘alia duo
dwma instrumenta compererat. mBsmml Apmna, vol it pe 41,
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"ongmal treatwa nor t.he Latin translation of it, are here' i
procurablé ; and I am therefore unable to ascertain whe-
ther the sphere, mentioned by the Arabian anthor, 1Lsem~"-_-_';_
\bled that described by Indian astronomers. At all events,
he is more modern® than the oldest of {the Hindu mteks"

. ‘whom I shall proceed to quote.t

The construction of the armillary sphere is briefly a.nd“i" .

rather obscurely taught in the Surya siddhdnta. The fol-

Jowing is a literal translation.

“Let the astronomer frame the surprising structme of "f i

‘the terrestial and celestial spheres.

“ Having caused a wooden globe to be made [of such:
size] as he pleases, to represent the earth : with a staff for |

the axis passing through the centre, and exceeding the

globe at both ends ; let him place the supporting hoops,;

a8 also the equinoctial cirele.

“Three circles must be prepared, (divided for signg ﬂnd_"' it

degrees,) the radius of which must agree with the respec«--' i

tive diurnal circles, in proportion to the equinoctial : the

three circles should be placed for the Bam and following,

signs, respectively, at the proper declination in ' degrees,

N.or . ; the same answer confrariwise for the Crab and =
other signs. In like manner, three circles are placed in ! '

the southern hemisphere, for the Balance and the rest, and

contrariwise for Capricorn and the remaining signs. Circles

are similarly placed on both hoops for the asterisms in both

hemispheres, as also for .4bkijit ; and for the seven Riskm,
,Agastya Brahme, and other stars,

* He wrote his tveatise on optics and  other works about the year

3100, ~~Biagr. Dict.

+ Budscana flourished in the middle of the twelfth century ; bemg
born, as he himself informs wus, in the Sica year 1036, answering to
A, D. 1114. But the Sirye uddizmm is more ancient. '

I They are the colures.

SR
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“In the mlddle of all these clrcles is placed the eq111~ i
noctial. At the intersection of that and the supporting
hoops, and distant from each other half the sigms:,' the two
equinozes should be determined ; and the two solstices, afb
the degrees of obliquity  from the equinoctial ; and  the
places of the Ram and the rest, in the order of the signs, '
should be adjusted by the strings of the curve. Another
eivele, thus passing from equinox to equinox, is named the
ecliptic; and by this path; the sun, illuminating worlds, for
ever travels. The moon and the other planets are seen
deviating from their nodes in the ecliptic, to the extent. of
their respective greatest latitudes [within the zodiac).’

‘The author proceeds to notice the relation of t.he greahj :
:311'{1(:—.5 before menbioned to the horizon; and obselves., that,
whatever place be assumed for the apex of the sphere, the ;
middle of the heavens for that place is its horizon. He
concludes by showing, that the instrument may be made
to revolve with regularity, by means of a current of water ;
and hints, that the appearance of spontaneons motion may
be given, by a concealed mechanism, for which quicksilver
is to be employed. The manner of using this instrument
for astronomical observations has been already explained
(p. 324, &e.)

More ample instructions for framing an armillary’ sphere
are delivered in the Siddhdnte fsiromani. The passage is '
too long for insertion in this place; and T reserve it for a
separate article, on account of the explanations which it
requires, and because it leads to the consideration of other
topics,® which cannot be sufficiently discussed in the pre-

#* Among others, that of the precession of the equinoxes j respects
ing which different opinions ave stated by Bm&scara. I appears,
from what is said by him, that the notion of a libration of .the equi-
noxes has not wniversally provailed amoug Hiodu astronomers. The
“eorrecter opinion’ of a'revolution of the ‘equinociial points was ad-
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i 'seut essay A bmet’ absbwt of BRASCARA'S clescupt"
may here suﬂ'ice In the centre be places a small glq‘me
xopresent the earth encompassed with cireles for the orbi
of the planets arranged like the curved lines in a spider’
web,  On an axis passing thi ough the poles of the eaxrth,
‘and prolonged on hoth sides, a sphere, or assemblage ot_
circles, is suspended, by means of rings or tubes adapted
to the axis, so that the sphere may move freely on it. Thl&:
assemblage of circles comprises a horizon and equa.to_ _
adjusted for the place, with a prime vertical and meridian,
and two intermediate verticals (intersecting the horizon af the
N. E. and 8. W.and N. W. and 8. E. points) ; as also the
equinoctial colure. Another circle is suspended within vhis
sphere on the poles of the horizon, apparently 111tended to'_
measure the altitude and amplitude of an object. .

Another sphere or assemblage of circles is in like msmner-'
suspended on the pole of the equator, It consists of both
colures, and the equinoctial with the ecliptic ad;usted to i
it ; and six cireles for the planetary orbits duly adjusted to i
the ecliptic ; as also six diurnal circles parallel to the equi-
noctial, and pa.ssmg thrcugh the extremities of the several '
signs, g i

This, though not a complete description of BI{&%CARAS it
armillaxy spheve, will convey a sufficient notion of the m—.-'-_'. i
strument for the purpose of the present comparison and
will justify the remark, that its construction differs glea.tly- N
from that of the instrument specified by Pronemy, :

In the description of the armillary sphere cited from the
Surya. siddhanta, wention is made of several | stars nok e
included in the asterisms which mark the divisions of the v
ecliptic. The following table exhibits the positions: "of

; Ed
vanced by some authors, but has not obtained the general sufirage of D
Hindu writers on astronomy. A
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those, and of the fow other stars ' which hswe been pa.rhcu— .
larly noticed by Hindu astronomers.

(BRI L s 80 sgrgel
s wrothhauma. | siddhdvdh
vt iy, ghava, | séroabhzuma, | siddhdntd,

Lat. [Long| Lat |Long| Lat. [Leog! Lat. |Long i
F7°8. 1 87° | 767 8. | 807 [77°16'S4852 5'80°.8.190%

Agastya .. .o ieik

Lubdhaca, or ) g.. o o aqo lane 4t o o . o
PRl j 40" S, | B6° | 407 8. _.81 40. 4' 5.184"367140° S./80

Agnicsaniin o= ] = | 8o N. | 530 18914/ N.|87° 4|80 N, 1527

Brakmehiidoya.) =~ | — |31° N. | 56° [30°49' N|58°56//30° N./52%% "

Pragdpd ts, ) i . P i u
or Brihmd — s 39. N. | 61" [38°38/N.i5605388° N.|187

Apdmvatstiore.s| = | | 3°N.|188°| 8 . 188°| 3° N.J1800
Apas 0Ll R (O e — PR — | 8° N.J180"
According to the -

The seven Rishis 1 3
' : g5 Sdoalya sankitd,

Lat,

CrRATU.. 7 % o i waliies Bl N
i A e R AR A SR 50° N.
PULASTYA .. W il o vo L ORI
AR A i 56° N.
ANGIRAS & % . “ S fl s
VAgisat'HA . 15 18 “ 607 N.

L B N

MarfcHDI . i " A
+ Here Agastya is evidently Canopus; as Lubdhace is
Sivius. Brahmelnridaya seems to be Capella, which was
shown, under that, Indian name, to Dr. BUNTER ab Ujja-

t The Sdcalye sankitd and Tatwa »ivéen agree with the Sérys
siddhdnia as to the positions of the first four stars. They omit the

other three, : o




~&/ | DIVISIONS OF THR ZoDIAC.

yint, A gty be the ’bright" star in'the northern hiorn

the Bull (8 Taurl) : Projdpati is perhaps the star '-oii'-'t':lifé-l_
~ head’ of the Waggoner (3 Aurigse). The distances of the
three last mentioned stars from the ecliptic do not emtl'y-'
agree with the places stated : but no conspicuous starg are
tound nearer to the assigned positions: and it may.--lba::
remarked, that they are all mearly in the longitude of
the macshatva Mrigasiras, corresponding to the head of
- Orion ; and that the latitude, assigned to them by Hindu
astrononiers, is as much too small, as that of Mrigasirasis

too great.

The star, mentioned in the Sabrya siddhdnta under the j i
name of Apas or watber, is doubtless & Virginis ; and dpdm-~
valse comprises the nebulous stars in the same constella~

tion, marked b. 1. 2. 8.

Astronomers give rules for computing the heliacal rising
and setting of the star Agastya, on account of certain 1

religious ceremonies to be performed when that star appears,

VARAHA MIHIRA says, ‘dgastya is visible at Ujjaying,

when the sunis 7° short of the sign Virgo, But he aﬁ_(}_i‘«
wards adds, that ‘the star becomes visible, when the sun

reaches Hasta, and disappears when the sun arrives af
Rohing.! His commentator remarks, that the author hag |

here followed earlier writers; and quotes PARASARA, say-

ing, ‘When the sun is in Hasta, the star rises; and it !

sets when the sun isin Réihé* BHATFSTPALA cites
from the five Siddhdntast a rale of computation, analogous
to that which will be forthwith quoted from the Bhdswits ;
and rerarks, that three periods of Agastya’s helineal rising

*Ewd e wwm 8 Ofedtgorn
sEawHufH |

1 Pancha s:‘da‘/'m‘nza; a tremtise by Var&ma MimiRa.
Yor. 11 4




' ON THE INDIAN AND ARABIAN J : (S‘L _
are observed, ¥iz. 8th and 15th' of Adwing and 8th of
Cirtica. i) | o i

The  Bhdswot! direets the day of 4 gustye's rising for
any particular latitude to be found by the following rule.
“The length of the shadow of a guomon* at a particular
Jatitude, on the day of the equinox, is multiplied by 253
and to the product 900 are added ; the sum, divided by
925, givesin signs and degrees the place of the sun, on
the day when Agastya rvises or appeats in the south, ab
the  close of night” The commentator adds, that {the day
of the star's setting may be computed by deducting the
sim  found as above, from 1850; the difference veduced
to signs and degrees, is the place of the sun, on the day
when Agastya sets in the southwest., According to these
yules, A gastya in latitude 26° 347, rises when the sun 8 dn
4s 20° and sets when the sun is in 18 0% .

The Graha ldghava teaches another methed. of caloula~
tion. The length of the shadow of the gnomon is multiplied
by 8, and the product is added to 98 for the sun’s place in
degrees, on the day when Agustya rises; or is deducted
from '78, to find the sun’s place when that star sets. By
this rule, the star should rise, in lafitude 26° 84/, when ~
the sun is ab the 26th degree of the Lion, and should seb
when the sun quits the Ram. Accordingly, the Bhavishye
and the Brohmevaivarta purdhas ordain  oblations for
Agastya_three days before the sun reaches the zodiacal
gign Virgo; though the inhabitants of the province of

 Gaurg, ss observed in the last-mentioned purdha, perform
this ceremony three days earlier. i

: In regard to the passages above quoted, it may be
reraarked, that the rule, stated in the Bhdswati, implies
the distance of three signs, from the beginning of Aries, to

& In dupdecimal parts.
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Agastya, and supposes the star to become vla:'ble when
distant one sign from the sun. But the rule deh’vered i

in the Garha ldghava places the star at the distance OBt
880 from the beginning of Mesha, and supposes it visible

in the right sphere, when 10° distant from the sun. Ac~ f _
- cording ©o the quotation from Pamssara, the right ascen- |
sion of the star must have been,in his time, not less than | |
1000 reckoned from the beginning of Mesha ; and the star,
vising cosmieally, became visible in the oblique sphere, at

the distance of 60° from the sun ; and disappeared, setting |

acronychally, when within that dxstance Making allow-
ance, therefore, for the star's proper motion, and change of '
declination and right ascension, it remains probable, thap |
PARASARA’S rule was framéd for the north of India, at &
period when the solstitial points were, as stated by that
author, in the middle of Asléshd and beginning of Dha- |
wishf b :
T have purposely reserved for separate consideration the
seven Rishis, who give name to seven stars in Ursa Hgjor; © |
not only because their positions are not stated by Bram-
MEGUPTA, BHsCA &4, and the Surya siddhdnte, but also

becanse the authors, who give their positions, ascribe to © - i

them a particular motion, or variation of longitude, different
from other stars, and apparently unconnected Wlth the pres, '
cession of the equinoxes.

VARAHA MIHIRA hasachapter in the Vedrdhe sanhitd
expressly on the subject of this supposed motion of the
Rishis. He begins by announcing the intention of stating
their revolution conformably with the doctrine of VR{DDEA
GAR@A, and proceeds as follows: ¢When king Yuo-
DHISHF'HIRA ruled the earth, the Mumnis were in Maghd,
and the period of the era of that king is 2526 years. They

* As. Res., vol. ii, p. 398.
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remain. for a hundted years in each asterism, being con-
nected with that payticular macshatre, to which, when it
rises in the east; the line of their rising is directed.*

The commentator, Bustforears, supports the text of
hig author by quotations from VRIDDHA GARGA and
CASYAPA. <At the junction of the Cali and Dwdpwra
ages, says COaraA, ‘the virtuous sages, who delight in
protecting  the people, stood ab the asterigm, over which
the Pitris preside. That is at Maghd. <The mighty
snges, says CA$vAPA, ‘abide during a hundred years
in each asterism, attended by the virtuous ARUNDHATE |

The author next states the relative situation of the seven
Rishis, with ArvnpuArt near her husband VASISHT'HA;
and the remainder of the chapter is devoted to astrology.

The revolution of the seven Riskis, and its periods, ave
noticed in purdnds.  The following passage is_from the
St Blidgavatat

<From your birth (PAricsmiT is addvessed by Soca)

to the inauguration of NANDA, 1115 years will elapse.

* srararg waw; wrefaeatafufe
HUAT |

sefRadefigm amrmﬁmmw |

rh sfmresndraawtfmagrai |

magAAsEfEEUT qrdaTagan |

\ \ According to a different reading noticed by the commentator, the
\ _}  concluding hemistich mgmﬁes L they constantly rige in the porth-east ;
\ together with Anvnpuari”

nmm%aaz"rqamﬁfm' i

1 Book xii. e 2,
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1 Of the seven Rishis, two are first perceived, tising in
the sky ; and the asterism, which is observed to be at ‘night:
even with the middle of those two stars, is that, with which

the Rishis are united, and they remain so during a hundred’
years of men.  In your time,.and at this moment, they are

sitnated in Maghd.
‘When the splendour of VisuXu, named Cnten N.a,.

departed for heaven, then did the Cali age, during which i

men delight in sin, invade the world. So long as he con=
tinued to touch the earth with his holy feet, so long the
-Cali age was unable to subdue the world.

“When the seven Rishis were in Maghd, the (’ah agej bhia ;
comprising. 1200 [divine] years* began : and when, &Oml_. W

Maghd, they shall reach Purvdshddha, then will this Cali
age attain its growth under NARDA and his successors.” .

The commentator SrfDmARA SWAM{ remarks, that the
constellation, consisting of seven stars, iy in the form of a
wheeled carriage. Mar{omy, he observes, is at the extre-
mity ; and pext to him, VASISHE'HA in the arched part of
the yoke; and beyond him ANGIRAS: pext to whom are
four stars in a, quadrangle : ATRT at the north-east corner ;
south of him PorLASTYA ; next to whom is Purama ; and
CRATU is north of the last. Such being their relative
position, the two stars, which rise first, ‘are Purama and
Craro; and whichever asterism is in a line south from

the middle of those stars, is that with which the seven .| '

Rishis are united ; and they so remain for 100 years.

A similar passage is found in the Vishhu purdtat and =

a similar exposition of it is given by the commentator Ram-
NAGARSHA: bub the period, there stated to elapse be-

tween the birth of PARICSHIT and the inauguration of

NaNDA4, 1015 years only.

g el

* 432,000 commzon years. T Rart 4. ch. xxiii. v, 89, &e.
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«“The Matsys purdne containg a passage to the like

effect; but allows 1050 years from the birth of PARtosTEY

to the insuguration of MAHAPADMA; and the seven

Righis ave stated as being in a line with the constellation

sacred to fire (that is Cwitticd), 836 years later, in the

time of the Andhra kings, '

In the Brahme siddhdnta of SAcALYA, denominated
from its reputed anthor Sdealya sanlitd, the supposed
motion of the seven [Rishis is thus noticed:* ‘At the
commencement of the yuga, CRATU was near the star
sacred to VisuNu (Sravasd), st the beginning of the aste-
visin, Three degrees east of him, was PULAHAj and
PuLAsTYA, 4t ten degrees from this; Atnt followed at
three 'degrees from the last; and ANGIRAs, at eight de-
grees from him; next came Vasmsuf'Ha, at the distance
of seven degrees; and lastly, Manfcmi at ten, Their
motion is eight liptas (minates) in a year, Their distances
from the ecliptic, north, were respectively 557, 50%, 507, 66,
57°, 60°, and 60° For, moving in the north into different
positions, the sages employ 2700 years in revolving through
the assemblage of asterisms; and hence their positions
may be easily known at any particular time.’

LALTA cited by Muxi$wara in his gloss on the Sirg-
mani, says, < If the number of years of the Cali age, less
fourteen, be divided by 100, the quotient, as the wise de-
clare, shows the asterisms traversed by Manrfcur and
other celestial sages, beginning from the asterism of Vi-
rancli (BramMK).

Here LALLA i3 generally understood to mean Rehint,
which is sacred to PrardeaTr (or BRAEMA). But mu-
NISWARA - hag remarked, in another place, that® LALLA
may intend Abhijit, which is sacred to VipmI or BranMA;

* Prasna 2. ch. il
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J“‘-Iﬁa.nd eunseguenﬁy may mesn vam of whmh Ab?u,ﬁ?&

forms a part: and thus LALLA and SfcArya ey [be el

coneilad,

Most of the commentators of the Sm"ya- aa}dbdﬂm and
Sirdmans avo silent on the subject of the seven Risfm. ;- il

But NRYSINHA, in his wirticd to the Visand bhdshya, or,
gloss on the Sirdmani, quotes and expounds the Sdealya

sanhitd, and rejects VARAHA’S rule of computatmn, a8 Uil

disagreeing with purdsas. MyuxfSwARA, iu his commen- G

The same author, in his own compilation entitled S@d—- M

tary on the Sirdmdsi, cites some of the passages above
noticed, and remarks, that BHAscARA has omitted this
topie on account of contradictory opinions concemmg 1t
and because it is of no great use.

dhénito sdrvabhawme has entered more fully into this sub- |

Jeot, He observes, that the seven Rishis ave not, likes
other stars, attached by spikes to the solid ring of the
ecliptic, but revolve in small circles round the northern
pole of the ecliptic, moving by their own power in the etlioe
rial sphere above Saturn, but below the sphere of the stars.
He places the Rishis in the same relative positions, which
SAcALYA had assigned to them; states in other'terms the
same distances from the ecliptic, and the same annual
motion; and directs their place fo be computed by deduct-
ing 600 from the years of the Cali age, doubling the re-
mainder and dividing by fifteen: the quotient, in degrees,
is divided by 30, to reduce it into signs. Munf$wARA
supports this mode of caleulation on the authority of S&-
CALYA, against VARAA MInIRA and LALTA ; and afﬁrms,
that it agrees with the phenomena, as uhservable at the '

period of his compilation. It appears, however, to be a

correction of SLCATYA'S rule. -
CAMALACARA, in the Zatwavivéca, notices the opinion
delivered in the Siddhdnta sdrvabhawna : ; but observes,

iR
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that no such motion of the stars is perceptible. Remark-
ing, however, that the authority of the purdnasiand san-
hitds, which affirra their revolution,is incontrovertible, he
reconciles faith and experience by saying, that the stars
themselves are fixed; but the seven Rishis are invisible
deities, who perform the stated revolution in the period
specified. : o '

If CAMALACARA’S notion he adopted, no difficulty
remains: yet it can hardly be supposed, thab VARAHA
MIHIRA and LArLA intended to describe revolutions of
invisible beings. If then it be allowed, that they have
attributed to the stars themselves an imaginary revolution
grounded on an erroneous theory, a probable inference
moy be thence drawn as to the period when those authors
lived, provided one position be conceded ; namely, that
the rules, stated by them, gave a result not grossly wrong
at the respective periods when they wrote. Indeed it can
searcely be supposed, that authors, who, like the cele-
brated astronomers in question, were not mere compilers
and transeribers, should have exhibited 1rules of compu-
tation, which did not approach to the truth, at the very
period when they were proposed.

If this reasoning be admitted, it would follow, that
VARSHA MIHtRA composed the Vdrdhe samhitd about,
2800 years after the period assigned by him to the com-
mencement of the reign of YUDHISHTHIRA, or near the
close of the third century after the expiration of YUDHISH-
FHIRA'S era as defined by him. For the circle of declina-
tion passing between CRaTO and PuvAmA (the two first of
the seven Riskis), and cutting the ecliptic- only 2° short of

the beginning of Maghd, was the solstitial colure, when
the equinox was near the beginning of Crditicd; and such
probably was the reason of that line being mnoticed by
ancient Hindu sstronomers. It agrees with the solstitial

oy
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colure on the sphere of EUDOXU!:- 25 deseribed by B:Ilt-
PARCHUS* A similar cirele of declination, passing between
the same gtars, intersected the ecliptic at the -begi:;niir:_g-.":e
Mayhd when the solstitial colure was at the middle of
Asléshd ; and a like cirele passed through the next asterigm,
when the equinox corresponded with the first point of
Meéshe, An astronomer of that period, if he wcre-.a,ppriﬂejd.l-
of | the position agsigned to the same stars by GraRG A res
~ puted to have been the priest: of CrISHNA and the PcéMﬂ#;
might conclude with VARLHA MIHIRA, that one revelution
had been completed, and that the stars had passed through
one macshatra of the second revolution. ' In correboration
of this inference respeeting the age of VARAHA MIHIRA'S
astrological treatise, it may be added, that he is cited b;y i
name in the Pamcha tantra, the original of the fables of \
Pilpay, which were translated for N 0SHIRV &N more than \
1200 years ago.f 4 ;
The theory being wholly unfounded, VARSmA MIHIRA'S
vule of computation soon ceased to agree with the plleﬂ.Of
mena, and other rules have been successively introduced
by different authors, as LALLA, SAcALY A, and lastly,

* « Hippancrts tells us, that Eupoxus drew the colure of the sol- |1
stices, through the middle of the Great Bear; and the middle of
Cancer; and the neck of Hydrus; and the star between the poop
and mast of Argo; and the tail of the South Fish; and through the
middle of Capricorn;, and of Sagitta; and through the neck and
tight wing of the Swun ; and the left hand of Cepheus; snd that he |
drew the equinochial colure through the left-hand of Arctoph}hx,
and along the middle of his body; and cross the middle of Chelw
and through the right-hand and fore-knee of the Centaur; and
through the flexure of Eridanus and hesd of Ceins; and the hack of |
Aries across, and through the head and right-haund of Perseuns.” Bir. I
Nigwron's Chronology, § 29, ' Hievanca. ad Phenom, in Pzravey
Uranologin, p. 207, 208, ‘Batiwy, Asir. dne. p, 508, Costanrp, p, 136,

f Prerace to the Semscrit edition of the Hitdpadéia, p. xi. [page
173 of the present volume.] !

12
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MoNiswaRA; whose rule, devised less than two hundred
years ago, does not yeb grossly betray its insufficiency. :
This pretended revolution of the stars of Ursa Major i3
connected with two remarkable epochas in Indian chrono-
logy; the commencement of the Culi yugo, or sinful age,
in the reign of YopmHisu ' H1RnA; and its prevalence, on
the failure of the succession of Cshatriya princes, and
establishment of a different dynasty, 1015 years after the
birth of Paricsmir, according to the Vishfu purdna; or
1115 years, according to the Bhdgavate ; but 1495 years
if & correction, which has been proposed by SRIDHARA
sWwiMf and some other commentators, be admitted.  This =

_ gtibject has been already neticed by Capt. W 1L FoRD in his

Essay on VICRAMADITYA* and it is, therefore, unue-
eessary to enlarge upon it in this place.

It has been noticed, towards the beginning of the pr esenb
essay, that the principal star of cach nacshatra, is denomi-
nated Ydgatdrd. Perhaps it may not be superfluous to
caution the reader against confounding these ydga. stars
with the ydgas, of which a list is inserted in Sir WILLIAM
JoNus’s Treatise en the Indian Zodiac.t They are men-
tioned by him as divisions of the ecliptic : but it will pre-
sently appear, that they cannot in strictness be so denomi-
nated.  Their principal purpose regards astrology; but,
they are also’ employed in regulating certain moveable
feasts ; and they are of such frequent use, that every Indian
almanac containg a4 eolumn specifying the ya’ga for each
day, with the hour of its termination.

The ydge is nobhing else than a mode of indicating the
sum of the longitudes of the snn and mooni. -~ The rule for
its computation, ac given in the Surye siddhdnta, Bhds-
watt and Grahe ldghava; directs, that the longltuda of the

® A5 Res,, vol. ix, p. 117, &e, 4 As. Res., vol. ii, p. 202.



' reduced to minntes, is to, be dlnrled b;,r 800 (the number of
minntes in 137 207) : the qotient exhibits the elapsed yﬁ“g&g,
counbed from Vishewmbha® It is obvious, therefore, thab
the yogas ave twenty-seven divisions of 360° of v gread !

cirele, measured upon the ecliptic.  But, if they be repres
gented on a cirele, it must be a moveable one in'the plim '
of the ecliptic. - i

Astrologers also reckon twenty-eight ydgas, which mr«*
respond fo the twenty-eight nacshatras or divisions of the
moon’s . path ; varying, however, according to' the day of
the yeek, As the Indian almanacs sometimes appropriabe
a column to the moon's ydga for each day, I shall insert in
a note a list of these ydgas, with the rule by which they s.re
determined.t

01 Frisheumbha. 2. Priti, 8. dyushmat, | A. Soubhdgys. B Saal i
Jhana, 6, Atigadda. 7, Sucarman. 8. Dheitic| 9, Sila, 10, Gaddas
11, Friddhi, 12, Dhruva. 13, Pydghdte. 14, Hershaka. 15 Vajra, |
16. Siddhi. 17, Fyatipdte, 18, Fariyas. 19. Parigha. 20 Siva.
91, Siddha, 922, Sidhya, 23, Subhu. 24. Sucla, 25, Brahman. 26.
Aindra,  27. Paidhriti.

$i1: Anande, 9. Ciladanda, 3. Dhimra. 4. Prajipati, L saumya_; i
6. Dhuwincsha, 7. Dhwaja, 8. Srivatsa. 9. Fagra, 10. Mudgara,|
11, Ch'hatra, 12, Maitra. 13. Mdnasa. 14, Padma. 15, Lambueq,’ el
16, Utpdte. 17.. Mrityw. 18, Cdda, 19, Siddki. 20. Subka, 21, |/
Amrtta. 22, Musyla, 23! Gada, 24. Mdianga, 25. Rdcshasa, 26,
Chara, 27, St'hira. 28, Proverdha, ¢

The foregoing list is extracted from the Ratnamdid of gnfp_.g,':m

He adds the rule by which the ydgas are regulated, On a Sunday, the
nacsheires answer to the ydgas, in their natural order ; via. Aswind to B
Ananda, Bhtradi to Cdlandedds, &ec. But, on a Monday, the first ydga,
( Anandd) corresponds to Meigafiras, the sscond to Ardrd, snd go i
forth.” On a Tuesday, the nacihatra, whieh answers.to the first yﬁga, A
is Ailéshi: on Wednesday, Hustu; on Thursday, dnurddha s ﬁn.".
Friday, Uitardshidha ; and on Saturday, Satabishd,

Almanaes usually confain another set of astrological d:v:swns ni
. 'the lunar month, which it may bo proper toexplain, They are de= !
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- Another | topie, malikive oitiied zadra.e, and ccmnectaed'
with astrology, remains to be mnoticed. I allude to the
Dréshednas answering to the Decani of European astrolo-
gers. The Hindus, like the Egyptians and Babylonians,
from whom that vain science passed to the Greeksy and
Romans, divide each sign into three parts, and allot to
evety such part 'a regent exercising planetary influence
under the particular planet whom he there represents.

The description of the thirty-six Dréshednas is given
towards the close of VAR{HA MIHIRA'S treatise on the
casting of nativities, entitled Vrihat jitaca, It is herve
translated conformably with the gloss of BaiftorpALA
omitting, however, some variations in the reading of the
text, which are moticed by him; bub which can be of no
uge, unless oceasion should avise for reference to them in
comparing the description of the dréshedhas with ' some
amulet or ancient monument in which the Decani may he
supposed bo be figured. Bven for that purpose, the follow-
ing description will probably suffice.

1. [Magrs] A man with red eyes, girt round the waist

nominated Carada; and consist of seven variable and four invariable,
a8 in the subjoined list :

Variable Cararas, Invariable Caradas,
1. Bava. 1. Sacuni.
2. Bdlava, 2. Chatashpdd.
3. Caulava. 3. Niga.
4, Taitila, 4, Cintughuoa.
5, Gara, '
8. Van'ij.
7. Vislit'i,

They answer successively to hall a #it%é or lunar day; Cintughna
being always assigned to the first half of the first #i£'4i; and the
variable caradas afterwards succeeding each other regularly, through
eight repetitions : they are followed by the three rvemeining invariable
caratias, which conclude the menth; Chatushpid and Ndge apper-
taining to dmdedsyd o1 the new moon, and Secuni haing app‘rcprmteﬂ
Lo the latter half of the preceding ti¢'At.
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able to protect holds a raised battle-axe:

2, [The Suwn] A female, clad in red apparel, w:bh hm: it g
mind fixed on wearing ornaments, having a mare’s h_emd.y S
and & belly like a jar, thirsty and vesting on one Fooby IR
exhibited by YAVANA as the figure of the dréshoddia in it

the middle of Mésha.* : e
3, [JuerrEr] A fierce and wrathful man, converqant.
wibh arts, of a tawny complexion, solicitous of action, but

unsteady in his resolves ; holds in his hands & raised stick,

and wears red clothes, He is the third in the tripartite d:v:.-. i
sion of Mésha. fhig

4. [Venus] A woman with haiv clipped and curled a_."',
body shaped like a jar, her clothes burnt, henself thirsty,
disposed to eat, and fond of ornaments : such is the figare
of the first in Vedshabha. |

5. [MercoRY] A man with the head of a goat, and a
shoulder like a bull, clothed = in dirty apparel, skilful in

regard to the plough and the cart, acquainted with field, 1

grain, house, and kine, conversant with arts; and in dig-
position, voracious.

6. [SATORK] A man with a body vast as an alepha.nt’q,'
and feet great as a Swrabha’st with white teeth and a
tawny body, bis mind busied upon the wool of wild sheep,
occupies the extremity of the sign Taurus,

7. [MErcurY] Such as are conversant with the sub-~
ject, declare the first in the tripartite partition of the third
sign, to be a woman fond of working with the ueedle,)
beautiful, delighting in ornaments, childless, amorous, and
with her arms elevated.

o 6 Mishamadhyd drésheddardpam  yevandpadishfam.’  Buatdir
pALA expounds this ¢ declared by  YavanAcuirya, AL, "
chdryaih cat’hitam.” B

t A monster with eight legs, who destroys elnphanl‘.s
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{VENUE:] In the middle of the sign (}emlm is aman,

'wlth the face of agaruda,* standing in a groves he is an

archer elad in arnmour, and holds 4 bow ; he' mieditates on
sport, his children, omaments, and wealth,

9. [SaTunx] At the end of the sign Gemini is 4 man
decorated with ornaments, having as many gems as the
ocean coutaing; clad in armour and furnished with bow:
and quiver; skilled in dance, musiec, and song, and prac-

tising poebry.

10, [The Moox] The wise declare the first in Ca.ncer
to be an animal with the body of an elephant, the fect of a
Sm':.r.bka.,. a boar's head and horse’s neck, standing in &
grove under a sandal-wood tree} and upholding leaves,
root;, and fruit. .

11, [Mars] In the middle of the sign Cancer, & wonan, in
prime of youth, with blossoms of lotus on her head, attended
by a serpent, cries while standing in a forest, resting against
the branch of a peldsal tree.

12, [JoprreRr] Last in Cancer is o man with his head
inclined ; he is decorated with golden ornaments, and, em-

“barking on a vessel and encompassed by serpents [twined
‘round him,] he traverses the ocean to seck ornaments for

his wife.
13 [The Sux] A vulture and shakal stand on a cotton
tree:§ a dog is near: and a man, in a squalid dyess, laments
for his father and mother. This representation is pronouncPd
to be the first of the Lion.

14 [Jurtter] A man formed like a horse, bearing ‘'on
his head a garland of yellowish white fowers, weurs a leather
dress: unconquered like a lion: armed with 'a bows and

" ® . Anesgle : orelsea gigantic erane.  Perhaps & yuliure,
T Sentalam album sive Siriam myrfifolinm. i
1 Butea frondogn, § Bombax heptaphyllum.

»
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fdnstmguwhed by a hooked nose; he is placed in the mlddie
of Lieo: i

15, [Mars] The third in the tripartite division of Leﬂ, i)

is n man na.vmg the head of a bear, with a long beard and
curled hair; in disposition similar to an ape; and holchng
a staff] fmlts, and Hegh.
16, [MERCURY] A damsel, beamrg a jar filled thh
blossoms, (her person clothed in apparel soiled with dlrb,)
golicibous for the union of dress with epulence, is going
towards the family of her spiritual parent: such is the first
of Virgo. AR
17. (Sa7URN] A man of a dark complesion, mth Wi
cloth on his head, holds a pen, and is casting up accounts
of receipts and disbursements: he bears a large bow, and
his body is covered with hair: he is placed in the middle -
of the sign. - ity i
18. [Vexus] A woman of a fair complexion, dressed in
bleached silk, tall, holding in her hand a jar and ladle; is
devoutly going towards a temple of the gods. The wise
pronounce this to be the last of Virgo. Gl
19, [VeNus | A man is proceeding along the m1ddle of i
a highway ; holding a balance, and baving weights in hig
hand; he is skilled in measuring and meting, and meditates'
ot commodities and theiv prices,  The Yevanes declave this
form to be first of Libra.* |
20. [SArURN] A man with the head of 5 vulbure, ¢ar-
rying a water-pot, is anxious to proceed, being hungry and
thirsty 5 in thought, he visits his wife and son. Te ig
middlemost of the balancesbearer (Libra.)

* i Tadripam vadanti Yavandh prafhamam  (uliydh.”’  This might /|
signify * Yavaxs declares ;" for the plural i used in Sangorit ve~ | '
spectfully : and Buaftéreara has hefore expounded Favawa as it LA
tending Yavanfcmdnyf ¢ bubt a different explanation oecura & little
lower.
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tMmm Y] A mary in ﬁgure hkea an ape, adorned

mh gems, bearing & golden quiver and armour, and garry+
ing fruits and flesh, is scaring deer, in & forest: guch is the
figure exhibited by the Yavanas®

92, [MaRrs] A woman, without clothos or ornaments,
comes from the great ocean, to the shore; she has fallen
from her place; round her feet are serpents ent wined ; but
she is pleasing : such is the first of the gign Beorpio.

93 [JuriTER] A woman, with a body like a tortoise
and o jar, and with serpents entwined round her person ; is
golicitous to prepare local comforts for her husband.  This
figure the wise pronounce to be the middle one of Scorpio.

924. [The Moon] The last of the Scorpion is a lion
with a large and stooping head resembling that. of & tor-
toise; he goards the place where sandal-wood grows, tier-
rifying dogs, deer, hoars, ‘and shakals. :

95 [JupiTEr] An animal with the body of a horse
and head of a mun, holding « large how, stands near n
laeumtage and devoutly guards the implements of sacrifice ;
' queh is the first of the three divisions of the bow (Sagibia-
riug:) '

26. [MAars] A pleasing female, of golden complexion
like the champacat moderately handsome, sits oun. a
throne, distributing marine gems. This is described as the .
middle division of the bow. i

97. [The Sux] A man with a long beard, of a com-
plexion yellow like the champuea, is sitting on a throne
with a staff in bis hand: he wears silk raiment and a
deer’s skin : such is the third figure of the ninth sign.

28. [SaToRy] A man, of a tervible aspect, with' the

® i Vavanair ndikritak,” which Buaﬁdrmm gxpounds declared._
by the sneient Yavanas,” € purdda Jauanmk A ;

t Michelia Champaca.
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a yoke, a net, and fetters. Heis first of Capricorn, 1

 body of a hog, hairy, Laving tusks like a Macara* holds

29. [Vexvs] In the middle of Macwra is o woman
skilled in music, with eyes large like the petals of the SR
lotos, and with a dark complesion. She soeks various | I
things; she is decorated with jewels; and wears metallic’ T

ornaments in her ears, VAt
30. [Meraory], A man shaped like a Cinnara+ clothed
in a woollen cloth, and furnished with quiver, bow, and

armour, bears on his shoulder a jar adorned with gems: i

he is last of the sign Macasa, G
4L [The Sux] The first of the jar (Aquarius) isa man
with the head of a vulture, clothed in silk and Wwearing an
antelope’s hide with & woollen cloth : his mind is busied in !
obtaining oil, ardent spirits, water, and food. i
32. [MERCURY] In a burnt carriage, a woman eclad in
soiled apparel, bearing vessels on her head, is collecting
metals in a forest containing cotton trees. )
33. [VeNus] Aman of a dark complexion, with haivy
ears, adorned with a diadem, earries and transports vases
with articles of metal, and with bark, leaves, gura, and
fruit.  He is last of Cumbha.
34. [JurrTER] The first of the fish (Pisces) navigates '

the sea in search of ornaments for his wife: he has jowels, )

and his hands are full of vessels used in sacrifice, together
with pearls, gems, and shells.

35. [The Moox] A woman, surpassing in complexion
the blossom of the champdea, ascends a ship with lofty
masts and flags; and approaches the shore of the sea,
accompanied by her refinue. This is declared by sages
' to be the second in the tripartite division of Méng, .

* A gea monster. Perhaps the Narwhal may be intended,
t A human figaxe with the head of a horse, i
YOL. IT 7
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36, [Mans] Near a cavern, in & forest, a naked man,
with serpents entwined round his body, and tormented by
robbers and fire, laments,  He is the last of the fish.

Arabian astronomers in like manner divide each sign of
the Zodiac into three parts, denominated Wajeh (key) o1
in the plural Wajdh (¥424), which severally belong o the
different planets* thence called Rab ul wajek. The proper
import of the term (x5 is face or countenance; agrecing

with the Oreek mpdswmov, which is similarly employed in
this acceptation i

. The near correspondence of the drdshedmos with the
Decani ‘of Roman authors and Aexavel of CGrecian writers
will be evideut from the following passage of MANILIUS,
snpported by quotations from other authors, which I ghall
insert on the faith of SAumalsei} the oviginal works,
from which they are taken, not being here procurable.

MANTCtUs says§

Quam partem deciman dixere Decania gentes ;

A nuomero nomen positum est, quod partibus astra
Coundita tricenis propria sub sorte feruntur,

Ef tribnunt denad in se coeuntibusg astris,

Tnquo vicem terris habitentur sidera Signis.

' HEPHESTION expressly declares,| that “ each sign of *
the zodiac is divided into three Decani comprising ten

# In the following otder, beginning from Aries : wiz, Mars, the
Bun, Venus, Mercury, the Moon, Saturn, Jupiter, Mars, the Sun, &c.
| Ikhwdnu'l Safd,

+ Finwicr Mathosis sou dsivon., vide infra.

1 Sanmasix Pliniene Ercrcitationes, p. 460, &e.

§ Lib. iy, 298-—302, !

| Kt éstly ¢ uiv modiros yovrage, o ¥i Ysdregos xovraxgi, ¢ T@iTos
OIKET ; ' i
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the first division of Aries is named Chonfare;
the second Chontachre, and the third Sicet.” LT BARS T

Fmurovs differs in the nmames, and does not allow fen
complete degrees to each Decanus. Thus, in the sign |
Aries, the three first degrees are, according to him, wnap=" '
propriated; the five next belong-to the first Decanus = |
© Asitan ; the next nine are vacant; and the four following
appertain to the second Deconus Sendchor; five degrees: = |
are again unoceupied ; and the four last belong to the third
Decaviug Sentacher®

We learn from Pserrnust that the several Decani werg
figured with different attributes and dresseés; and, from
Demorrinos and Frrmicus) that they represent the
planets. The fixsh appertained to Mars: the second ta . |
the Sun; and the third to Venus (the Hindu authorsays, = | '
Jupiter). IR i

This astrological notion was confessedly reccived from
foreign nations. The doectrine ‘scems to be aseribed by
Framicos to NEgeeso, king of Hgypt:§ and Psunrnus
cites a Babylonian author, whom he calls TEUCER; and
who is also noticed by PorpHYRIUS : besides, the names of

~

# Sanmastt Plin. Ezere, p, 460.

+ Biel yucg v éxdste vov {wdlav moslc xareeyuivor Aexavol TN~
Aduoppor, 6 piv xaréxer méexuy, o 8 eis A0 Ti Coynunicuévos
sixatux.  dv sl i £idn xal vi oxipare duxtuhiov dyyAier apevdi=
vexis, dmorgomcie: Sy Qoviottan Tade piv oty 6 Tevxgos kit of xar’
Exelvoy eprrrol Téx peringa.

f ‘ Primum wposamov est is planeta cujus signum esh : secundum
mosocwmor planeta sequens, et sie deinceps. Ariea est Marlig primum
mgogemov, secundum ' Soliy, tertium Veneris, juxta seriem errantiam.’”

This agrees precisely with the Arabian dovy

§ Sic el Nekepso, Hgypti juslissimus imperator, et astrologus
valde honus, per ipsos Decaues omnia vitia valetudinesque collegit,
astendens quam valeludinem quis Decanus afficerei, &,



decidedly barbarous. It was not, therefore, without reason;
that SAoMArer and Krremer sought a derivation of the
word Decanus itself from a foreign language. Tt cannot
be deduced, 4s ScALIGER proposes, from the sumilar term
for an inferior officer commanding ten men #* since this
office and its designation were first introduced later than
the time of MaNiLivs, by whom the astrological term is '
employed; and PORPHYRIUS expressly affirms that the
word was used by those whom he denominates ‘an<
cients’t HUET, not concurring in either of the opiniens
above-mentioned, supposes the ferm to haye been cor-
ruptly formed by the astrologers of Alexandria from the
Grosk numeral with a ‘Latin termination If this be ad-
mibted, it still remains not improbable that some affinity of
found, in the Egyptian or in the Chaldaic name, may have
 guggested the formation of this corrupt word.

‘The Sanserit pame apparently comes from the same
gource. I do not suppose it to be originally Sansce? ;
since, in that language, it bears, no etymological signifi-
cation. Tor thé same reason, it is likely, that the astro-
logical_doctxine itself may be exotic in India. One branch
of divination, entitled Z'Wjaca, has been confessedly bor-
rowed from the Arabians: and the technical terms used in

"it, are, as I am informed by Hindu astrologers, Arabic.
The casting of nativities, though its practice is of more
ancient date in India, may also have been received from
Western astrologers : Egyptians, Chaldeans, or even Greeks.
Tf o, it is likely that the Hindus may have received astro-
nomical hintg at the same time.

 # Yrant Decani denis militibus propositi, Veerr. 2. 8.
+ Ods nvas Exchecay dsxmvous of mai@wi |
1 Hurru animadversiones ad Manilium, Lib. iy, v. 298,
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By their own acknowledgment,* they have cultivated i
astronomy for the sake of astrology; and they may have AL
done so with the aid of hints received from the same quar-

ter, from which their astrology is derived. In the present
instance 'VARAEA MIEIRA himself as inﬁerpreted by his
commentator, quotes the Yavanas (meaning perhaps Cre-
cian authors), in a manner which indicates, that the de-
seription of the dréshednas is borrowed from them. :
The name of YavanAomirya, who is cited by BuA -
TOTPALA, Would not be alone decisive. He is frequently
quoted by Hindu astronomers : and it is possible, though
by no means ce:twin.-tha;t, under this name, a Grecian or
an Arabian author may be intended. To determine that

point, it will be requisite (unless the work attributed to

him be recovered) to collect all the passages, in which
YAVANACHARYA ig cited by Senserdt authors; and to
compare the doctrines ascribed to him with those of the
(Grecian and Arabian writers on astronomy, Not being
prepared for such a disquisition, I shall dismiss this sub-
ject for the present, without offering any positive opinion
on the question, which has been here proposed.

* BaiscanA  expressly says, * By ancient astronomers, the pur-
pose of the science is declared to be judicial astrology: and that,
indeed, depends on the influence of counfigorations: and these, on the
apparent places of the planets.” — Gflddhydya, 1. v, 6.



XV.

Ow the  Notion of the Hindu Astronomers coneerning
the PRECESSION of the EQUINoXES and MorioNs nf ;
the PLANuTs. :

——

[From the Asiatic Researches, vol, xii. p. 200~-850.
Caleutts, 1816, 410.]

Iy an essay on the Indian and Arabian divisions of the
zodmc, inserted in the ninth wvelume of the Asiatic Re-
“searches, I advorted to a passage of BHASCARA, on the
precession of the equinoxes, and intimated an infention of
further noticing this subject in a aeparate essay.* The
passage which I had then in view, decurs in BrAs OARA 8
description of ‘the armillary spheret It appears to me
- deserving of distinet examination for the information which
it contains, the difficulties which it presents, and the ya-
riety of topics which it suggests. I shall here quntt, the
original, and add a verbal translation.

ﬁgmrf‘mwaé’rmma: mrfura: g |
AENUT. WA AT FGATE FEQ 10 |
TGN AL RO § W |
A AgITETy MFAA= AT =

“The intersection of the ecliptic and equinoctial circles
in the Crdntipdia, or intersecting point of the sun’s path.

* As. Res.. vol, ix. p. 353 [p. 350 of the present volume.]
Tf“JHdkyI{ya ¢. 6. v. 17 and 18.
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1 7'revolutions,- as déclared on the authority of Stirya (Sa’u- il

] ?'o’btdh), are refrogade three myriads in a calpa. This is :

the same with the motion of the solstice, as' affirmed by

- MuNJsiLa,-and others, But, according to their doctrine, il

its revolutions are 199, 669 in a calpa. !
This is the very passage to which the commentator o
the Strya siddhdnta, cited by Mr. Davis* all des, where
be says, ‘ the meaning of BHASCARA £0HARYA was nob. ;
thab SURYA [in the Sumya siddhdnta,] gave 80,000 as the

revolutions of the places of the colures, in a calpa; the ! it
nawe he used being Saura not Strya, and applied to some '

other book.,’

It is certainly frue, as here observed by this commen-
tator, that BH&SCARA’S,quotat.ion does not agree with the
text of the Strya siddhdnta, which expreases,  ‘The eirele
of the asterisms moves eastward thirty scores ina yuga.

Multiplying the number of elapsed days by that, and di=

viding by the terrestrial days, [which compose the cycle,]
the quantity obtained is an are, which, multiplied by three,

and divided by tent gives degrees (ansa) termed ayana,

[or the place of the colure,]’
e, g9 Wi e weeferad |
agug AN AT |
agrfeawT Tnrain fier wgarher o

Here the number of revolutions is 600 ina yuga, an~
swering to 500,000 in a calpa; and not, as stated by
BrAScARA, 80,000, But the commentator's mode of re-
conciling the contradiction, by supposing a different book
from the Surya siddhdnia to have been intended, is incom-

* As. Res., vol. ii, p. 267, T Ratio of 27° to 909,
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o rfatible with BHASc A RA'S own explanation of his textin

\ the Vidsand bhdshya, containing annotations by himself on

his own . treatise. | He there saysin express words, ¢ the

revolutions of the intersecting point of the sun’s path are

stated in the Strya siddhdrie, as amounting to 30,000 in

alcalpa.®

warsw wifwuraw WAanaEd SIS
aramgafagTArAT A

His commentator, MUNI§wARA, basg therefore recourse
. to other expedients for reconciling the contradiction between
BPHASCARA S quotation and the text of the Surya sid-
dhdnta. Some, be observes, have proposed to read niyuie
¢4 hundred thousand, for ayuts ‘a myriad'f Others
have supposed the ealpa to be a twentieth part only of the
period usnally so denominated. The commentator further
‘suggests the resolution of the term wvyastdh, translated
<retrograde, into wi for winsati ‘twenty and asidh,
which he makes to signify ‘multiplied, and expounds the
phrase, ¢ thirty thousand multiplied by twenty. But, dis-
satisfied with this and with another exposition, by which
trayam “three’ is construed into ‘sixty,’ he gives the

® Buiscara’s Fdsand bldshya on the astronomy and spherice of . his
| ‘Siddhinta $irdmadi. This volume of annotations is commented, with
the Sirfmadki, by Nuisiwma inthe Fdsand vdriica, as proseeding from
the same writer; and is expressly acknowledged tobe s work of the
author of the text (as it actually puiports) ly the scholiast Munfi-
wAna, in this very place, where he is endoavouring to supporh hiu
own interpretation of the text against the apparent and natural sense
of a passage in the anthor's nofes.
| He alludes either to the Pdsand wvdrtica, in which that emenda-
tion of the fext is actunlly suggesied by the annofator Nristwma, or
to some earlier commentary in which the same copjectural emendation
may have been originally proposed.
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“proference to an equally strained interpretation, which
divides the sentence into two members: ¢ its revolutiony .

~ are’ declared by Strva, and {according to a different au.
thority] are retrograde three myriads ina calpa.

However unsatisfactory these explanations of 'the text
razy be, they prove the concurrence of the commentators =
of both works, in the received interpretation of the obscnre i
passage of the Surya siddhdnta, which is the subject of
their discussion. That interpretation is supported by cor-
responding passages of the Soma siddhdnta, Laghw va-
sishfha, and Sdoalya samhitd, in which the number of six _
handred revolutions is explicitly stated:* as well as by
other quotations, which clearly demonstrate, that a libras
tion of the equinoxes, af; the rate of six hundred in a yugea, !
was there meant, For, in all the passages quoted, the i)
revolution, as it is termed, of the equinoctial points, consists
in a libration of them within the limits of twenty-seven
degrees east, and as many west, of the beginnings of Aries.
and Libra: and that such is the meaning conveyed in the
bext of the Sdnya siddhdnta, is distinctly shown by the

* 9t wyaawe(y wes wifgwsa |
agur wfedisr gaer sgw@wc:

Sdme siddhdnia, :
amgrgfad 999 tAees wimwes gR o
afe @ szud

Sdcatya sanhitd, i, 286-m291,

: TR @@ R g RAET TaTeAT |
Ligiu vdsishi’ hd siddhdnie,

cited by DAp&pnil spd Nulsmwma,on the Sdryd siddhdnta,
\ z2 ;
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mmentator cited by Mr. 'I)Avrs* as well ag by ﬂmobher._ !
mmmentators on that work. ! e
The same doctrine is tanght in the Pdrfism auidhdnm,-
as quoted by Moxf$wana; and, if we may roly on the
authority of a quotation by this author from the works of
AnvaBmAa®®A, it was also maintained by that ancient
astronomer: but, according to the first-mentioned treatise,
the number of librations smounts to 581,709, and, accord-
" ing to the latter, 578,159 in a ealpu, instead of 600,000
ond ARvABHA®SA has stated the limits of the libmtion ab
242 instead of 2700 ' '
BakscAra himself, adopting the doctrine for which he
quotes the authority of MuNJALA, in the pessage above
eited, mentions a complete revolation of the places of the
colurea through le twelve signs of the aodin.c, a the rate |

J ol S

of 59 54 2 31 1.2 per ‘annum, or 199,669 complete TOVO~
lubions ‘in o colpa, Having ‘computed upon the same

principlc, t,hr» quantity of the precession in his own time
] ¥ o | R 1 R | PR ¢ ¥i

atb o1 189 (} 10 54 35 23 55 40 48, he thenca for the
sake of facility in calenlation, assumes in his practical treas
tise, named Oarama oculwhala, the actual precession in
whole numbers at eleven degrees, and allows the annual
motion to be taken at one minnte.f The time for which this

® As. Res., vol, ii. p. 267, The commeniator is Nufstwna,
) ¥ . ; ﬂ\- -, ¥
| wafdwa igRgAIaTTR )
Lnvanuatta, in the Arydshfafata; quoted by MuniSwana, If is espe-
eially necessary to distinguish the particular work of this anthor, to
which reference is made: for BuAHMEGUPTA reproaches him for his
incongistency in affirming revolutions of the nodesin the drydsh-
< ‘fadata, which he denied in the Duifa gitaca, 1t is therefore probable,
that bha librafion of the equinoxes (considered as nnden) for whieh the

first-mentioned work is quoted, way not be atated in the othar
$ Munidwana, in his commeniary on’ the Sirdmadi.
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-wmptlﬁabmn was made, is the same with the repncha Qf the
Carana cutihala;® which is the year 1105 Sdoat thu*,y-
throe years after the Sirdmanhi was completed. | Fiian

' BrisAara’s authority, supporting that of MUNJI AL A,
and countenanced by Visu¥u ¢mANDRASY has not
availed with Indian astronomers. Even his eommentator
Moni§warA rejects the notion of a complete revolution;
and, in his own treatise enbitled Siddhdnia sdrvabhanma,
asserts the doctrine of libration, and attempts to refute the
other: opinion, not indeed by argument, but in deference to
the Sdrya siddhdnta and other authorities to which it is
opposed. Upon the same ground, CAMAT.ACA RA in the
 Siddhdnia tatwevivécn says, < The degrees of the colures,
a8 stated by MuNsAra, and taught in the Sirdmans, on-
trary to what is declared by Arca (SRva) and others,
from not rightly tinderstanding what was by them declarad,

* The Grahe ighava, written in 1442 Sdea, deducts 444 from the
expited years of the Sdéca, and divides by sixty, reckoning the pre-
. tession at a minute a year. This agrees nearly with the Cereda cuti-
halay for, if the same number (444) be deducted from the yesrs expiced
(1108 Srfca), the remainder gives but one minute 2bove 11°, the quan-
tity there assumed by Brfscana.

RemacHanpra, 'Who in the Cdla nirdaye states the quantity of
precession as amounling to 12°% and reckons the precession at s
minate of a degree, & year, seema also to have followed the spme
authority. He may therefore have written aboul sixty years subse~
quent to the date of the Carmia cutdhala; or a’fa’m, 1165. This ascer~
tainment of the age of RimacmaAwprA foufnva isn step towards
investigating the age of writers in other hranches of science 'who
have quoted this author, or who are cited by him. They are numes

© rous. :

+ Farzl, in his translation of Bufscana’s Lildvaii.

t'For it was finished when the aothor was thirty-six years of age ;
and he was bornin 1036 Sdca: as he informs us,

& Author of the Fasishf'ha siddhdnta, a distinet work from the
Zaghu vasishf’ha ciled by DipAnaii and (under the ftitle of Fia
sishfha  siddhdnta) by Naisinma, 4
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must be rejected by the wise'  He certainly herc expresses
the prevalent opinion of the Hindu astronomers, which is
decidedly 111 favour of a libration of the places of the-
aolures,

Besides MUNJ A1 4 montioned by BRASCARA, the only-

other ancient author, whose name I find quoted for a come

plete revolution of the equinoctial and solstitial points, is

- Visu®u cHANDRA, from whose works o passage is cited
by PrITEéDACASWANML, declaratory of a solstitial yuga,

or period of the ayana. The text is corrupt in respect of
the lowest digits of the number; and, having found no
other quotation of it, T shall not attempt to state the pemod
from & conjecbural emendation of this passage,

It is necessary to observe, thab some' of the ancient
writers on astronomy have not admitted a periodical motion
of the equinoxes. This is adverted to by BHASCA R A him-
self* who instances Braumequprd. The reason of that

. omission or denial is supposed by BaisvARAf to have

been the inconsiderable quantity of the déviation or preces- -~
sion, nob then remarkable, and consequentiy unheeded by

 BrAmmEGUPTA; sinee whose fime it is become sensible,

and therefore it is now taken into accounty BHASCARA
next inquires ‘ why BrAEMEGUPTA and the regt did 1,98

* In the Pisand bhishya. + Ibid.
iy L LR ENE B R ARV E T ARl
ARTETYATAG N ST aweqraty -
fxgwasa e wfacetmang |

{ Why hes it not been stated by Brammzovera and other slsilful
aglronomers ? It wao not perceived by them, becanse it was then in-
considerable. Bul it is perceived by the modems, becanse it s now
considerable. Accordingly it is coneluded, that there i 14 motion, [of
the solatice.’] Bmfecana in the Pdsand bkdshya,



“frad been declared in the Saira siddhdnta; in like manner
as the numbers of revolutions, the periphery of epieyeles,
0. L

o He veplies : < In mathematieal science holy tradition ig

agsigned revolutions, by which, places being caleulated agree
with t.fibae which are observed, must be admitted, whether
taught by a holy sage or by a temporal teacher, If then

He goes on to say, ‘Such motion, as results from’ the S

be ‘admitted. But, if in process of time, the difference ( ol
Bk

it

with present observation, and compose books (Sdstras) |

become  great, then men of genius, like BRABRMEGUPTA,
will arise, who will acknowledge such motions as agree

conformable thereto, Accordingly this mathematical science
has no end in eternal time. |
But BRARMEGU® TA'S commentator, expounding a pas-
sage of this authort which he considers to be levellod
egainst those who affirmed a periodical revolution of the
solstitial points, and which does deny such a revolation,
and declares the solstice to be invariable, because the
longest day and shortest night occur constantly at the end
~ of Mithune or Gemini, adverts, in the course of his eXpo
sition of the text, to passages which place the southern and
northern solstice respectively in the middle of Asldshd, and
beginning of Dhanisht'hd, and proceeds to reraark *this

* quERveATsfy ST -
nRATHTSRIe R frrane At 0 .

+ Ch. ii.

e il ss(S’L

less atate it on the strength of autboriby, since it

AR Tl

iy G

‘authority, so far only as it agrees with demonstration.' }

i

the same places are deducible from other revolutions, I
which of the assigned motions is the true one? The an~ |

swer is, whichever agvees with present observation raust ||
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only pmvea a shifting of the ﬂolatma noti numamﬁwm
lutions of it through the ecliptic. Hlis notior appears
then to have been, that his author was aware of the fact of
a change in fhe positions of the solstitial and equinoctial
poings, but did not admit the inference that the motion mus i
ba periodical, ; Sl

From all that has been said, ‘it appears, that some of the
most celebrated  astronomers;, as BrRAEMEGUPTA, have
been silent on the subject of & change in  the places of the
colures, or have denicd their regular periodical motion.
That others, as M UNJAL A and BHASCARA (we may add
VISHND ¢HANDRA) have asserted a periodicel revolubion
of the places of the colures. . But that the greater number
of colebirated writers, and all the modern ' Hindu astrono-
mers, have aflirmed a libration of the equinoetial points. -

The earliest known author who is cited for the support
of this doctrine, as far as present research has gome, is
ArvapuAffa, who i8 undoubtedly more ancient thon
BrAuMEGUPTA ; for he is repeatedly quoted in the Brakme
sp'huta siddhdnta which is ageribed to BRAEMEGURTA,
and which there is every reason to consider gennine, since
the text of the book accords wibh the quotations from  that
celebrated astronomer to be found in treatises of various
dates,

I purposcly omit in this place the S@rya mddhdnta,
Séma, Sdealya, Vasishfha avd Pdrdsara, because their
authenticity and age are subjects of question or of contro-
Versy.,

Relying then upon the quotation from the work of Anya-
#HATHA, and on the tendency of BHEASCARA'S observa-
tions both in his text and notes, it may be inferred, that
the notion of a libration of the equinoxes is of soms anti-
quity in India: since BRAMAEGURTA, by whom ARya-
puATHA is vepeatedly mentioned, is either author or
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] répnblﬁahe-r of an astronomical system which was copied hy

BuAscana in 1150 A, p., bat which is adapted to a much
earlier age. GG i
' The doetring in' question found advoeates formerly among
the ‘astronomers of Europe and of Arabia, ARZAEL, &

* Spaniard, and a mathematician of the eloventh century,®
author of & treatise, entitled observations on the obliquity
of the zodiac, affirmed a libration or trepidation in longi~ -

tude within ithe limits of 10° B, and 'W. at the rate of

# degree in seventy-five years.+  Two centuries after hims

Toisrr BEN KoRRAN, an astrologer} assigned to this
supposed trepidation  the limits of 22 E. and W.§ To
the same astrologer, by some supposed to have lived as
much earlier, as he is here stated to have been later, a
different  doctrine is ascribed, affirming a motion of the
intersected points of the ecliptic and equinoctial in a small
eircle deseribed with the radive 4° 18" 48°.)| '
They were led to that hypothesis (according to a remark
quoted by the anthors who have refuted the notion9) by
considering that ‘HERMES had found some of the fixed
stars more distant from the beginning of Aries, than PTo-
LEMY subsequently did: for instance the bright star of
Hydra in 7° of Leo, placed by Prormyy in 30° of Cancer;
and the star named Vultur Cadens, in 24° of Sagittarius,
but by Proremy in 17°) '

® He observed the quantity of the obliquily of the ecliptic abont
the year 1070; and is named by Amramam EsN Ezra, who wrote in
the twelfth century (A.D.1144 or 1150), as anterior to him by seventy«
one years. Riooctory, Almag. nov,

t Ricciorr, Aimagestum novunm, 3, 28, 6.

I Morznr, Dict. :

§ Enismus Reivmoro on Pussacn; Rico. dimag. nov. 3,28, 6.

Mowrucra Hist. des Math., vol. i, p. 8486.

#l Avausrivus Rrocivs, de mofu octave sphere. RRoToOMONTA-

Nus, lib, 7, Epitomes dimagesti. Rico. Alm, nov, 8, 28, 6,
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The notion of a trepidation in longitude, but at a mate
nob equable, had been entertained by the astronomers, who
compiled the Alphonsine Tables, though ALPHONSUS him-
self was subsequently led to the adoption of a correcter
opinion, and to the consequent alteration of the tables first
published by him.* . il

Thé earliest mention of a libration in longitude, which
has been found in any Avabic writer, is in she work of
MUHAMMED BEN J ABER, surnamed ALBATANY, and by
us called A LoATEGN1 U8 This celebrated astronomer; an
Arabian by birth and Sabisn by religion, flourished af the
end of the ninth century;t or, to speak with precisions

. about the year of Christ 879;; and from him we learn,

that certain astronomers whom he does not appear to have
any where named,” had before him affirmed: a libration of
the fixod stars within the limits of 8° E, and W, ab tho
rate of a degree in eighty or eighty-four years.§ e him-
self maintained the doctrine of a uniform motion ab the rate
of a degree in sixty-six years| .

1 have dwelt the longer upon the history of this opinion,
because it appears to me deserving of attention on more
than ome account. ALBATANI is the earliest of the Ara-
bian astronomers who improved upon PTOLEMY; (for
ALPARGANT, who was. a century earlier, is nob cited as cor-
recting the Greek astronomeron this point.) It was he then,
who first, among the astronomers of the wesb of Asia, com-
puted the motion of the stars at a degree in sizby-sixfyears;
which is almost the samo with the rate of the motion of trepi-

» Apmanax Zacurus, cited, like the preceding authorifies, in
Ricerort’s Almagest, 8, 28, 6. {

+ D’Hemneror, Bibl. Orieat.

{ He himself furnishes the date, being the year I627 of the era of
NanoNassan. Arpargan. ¢. 51, ecited in Ricorpra’s  Almagest. 6,
16, 2. A
§ Avpateentus, c. 52. g ciled by Ricoront ) Ebid, e, 51



‘Hindu astronomers, who reckon a degree and a-half in &
cenfury®  He is the fivat  also, as faxr as can be dhc‘b‘vézea';-
in whose works mention is made of & motion of brepiﬂw}}iéﬁé
‘and we may be permitted o conjecture, that the ¢ liex
astronomers alluded to by him were Indian; sineo we  find
Amryrenatda, an author seemingly of an earlier age,
quoted for a libration of the equinoctial points within the
Timits of bwventy-four degrees, at the rate of one in seventy-
eight ‘years; and since we koow that an Arabian astro-
nomer, aoterior by nearly a century to Anpirant had
compiled tables in conformity to rules of astronomy appa-
rently Indiang S
We may then safely conclude, that, on the subjech of '
the precession of the equinoxes, {he Hindus had a theory,
which, though erroneous, was their own; and which, at'a
aubséquént time, found advocates among the astronomers
of the west.  That they had a knowledge of the true dee~
trine of an nniform motion in antecedentia, at least seven
'hundred years ago,f when the astronomers of BEurope &lso
were divided on the question. Thab they bad appreximated.

¥ This is the rate resulting from the quantily of the motion in tre-
pidation stated in the Siryas s siddhdnta ; and the same results from the
rules of calculation givenia the Hhdswati carata of ‘Saryanva and
in the Jdbacdriaya improperly aseribed to Vardma mimins. They
both direct the number 421 to be deducted from the expired yeers of
Sdca: and the one dedncts a tonth and reduces the remainder into
degraes; the other adds half and divides by & hundred. Another
rule, producing the same result, is mentioned in Bawny's Astr.Ind.

p. 76.
+C4Q regulas Send Hend.! (Sidahdnt ?) ABULFARAG, Hist. Dynast.
p. 114 and 161 Cosrann's Astromomy, p. 157, and  MoNTUCLA
Hist, des Math., vol, 1. p. 841
$ Bnfecars, Wwho quotes Muniira, completed
1072 Sdea, or A D. 1150
VOL. II

the Sirdnadi in_-

24

" dation according to the Srya siddhdnia, and the herd of |

Covmp mooxss 388 SL.
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to the brue rate of that motion much nearer than Provmiy,
before the Arabian astronomers, and as near the truth as

 thess bave ever doue since. From this we may perhaps

bo led to a further conclusion, that the astronomy | of the
Hindus merits a more particular examination than it has
yet obtained, not indeed with any expectation of advancing
the science of astronomy, which needs not such aid, and
can derive none from the labours of astronomers whoe have
recorded no observations; buk for the history of the

" Seience; nd ascertaintient of the progress which was here

made: nnd that, with this view, the works of Hindu astro-
nomers, whose age.is precisely known, and in particulax,
those of BrAscARA, which contsin a complete ¢ourse of

astronomy and of seiences connected with it, should be

carefully perused ; as well as those of BRAMMEBEGUPTA,
which are full of quotations from earlier astronomers, as
ARYABBATHAY VARAHAMIHIRA}® SRISHENA} VisH-
NOCHANDRAS and some others, who are cited by him for
bhe purpose of exposing and correcting their errors.

In regard to VARSHAMIHTRA and the Stirya siddhdnie,
both separately quotedin the Brdkime sp'hufa siddhdnta of
BraumueduprTa, I may here remark that a book entitled
Surya siddhinta is mentioned by VARAHAMIHIRA him-
gelf, in bis most undoubted work, the treatise on Astrology,

entitled Vdrdhi sankitd, where, describing the qualifications

requisite to form an accomplished astrologer, he says, ¢ the
astrologer should be conversant  with divisions of time and
geometrical figuves, as taught in the five Siddhdntas, or

* Anthor of the Dadagiticd and Aryishia fata.

t Named with censure by Bramwmovrra.

§ Author of the Rdmaca siddhinta,

§ Mentioned as the anthor of the Fdsishf'ha siddAdnta,
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ﬂ("

Sawre and Puitdmoha.®
VARATAMIHTIRA, a8 appears from the quobatmna of hls

sboms of astronomy, called Paulisa, Rdmaoa Vdmki’ka, it

own commentator BEATFOTPALA and many other astro=

nomical | writers, is' likéwise author of a treatise .entitle'd:

Pancha siddhdntied, in which the five systems above men-
tioned are compared; and, as far as can be gatheved 'from
quotations, their agreements and disagreements noticed.
A passage of this treatise as cited by BHATTOTPALA, i8

sufficiently remarkable to be here inserted, sinee it hears

relation to the subject of this paper It corre‘spontl#

in import to a passage quoted by Mr. DA vis, and Sin
WirLiaym JoNes,f from the third chapter of the Vdydht

sanlitd ; bub vefers the actual position of the colures to the
asterisma instead of the signs of the zodiae.

wRuTErETETaET frafe: ferafatey |
gwaad agigiaagd wags )’

¢ When the return of the sun took place from the middle

of Asléshd, the tropic was then right. It now takes place
from Punarvasuy. S

The same five systems of astronomy from which V AR £-
HAMIHIRA is understood to have compiled the astronomical
treatise just now quoted, and which are named by him in

# A9 gwnfnd DiweOrREIREa -
atavy wg@ay fagray guadraedar -
QUATEICT I HA RA arStEmrTa gy -

MYIAGIY W I ¥ aWr
t As. Res,, vol. ii, p. 891.
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“ the passags of his astrology befora cited, are mentioned by

BrABMEGUPTA also as standard anthorities, and enume-
rated by him in the same order: and his names, which are
precisely the same with those in VARARAMINIRA'S enume-
ration* are explained by Bma #46rpaLaA, asintending
the Pulisa siddhdnte, Rimaca siddhdnta, Voasishiha sid-
dhdnta, Sirya siddhdnta, and Brdhme siddhdnita.

All these books are frequently cited in astronomical
compilations, ‘and are oceasionally referred to their real ov
supposed authors. = The first is every where assigned to
Pornrsa, whose name it bears. . The Rémaca siddhdnte is
ageribed by the scholiast of BRAHMEGUPTA, and by a
commentator of the Sdrys siddhdnia, to SBRISENA or
SRISHAEXN A (for the name is variously written). The Ve~
sishfha sildhdntea is by the same authovity given to
VisufucaaRDRA. Both these authors are repeatedly
mentioned with censure by BRAEMNEGUPTA; and it is
acknowledged that they ate entitled to no particular defe-
rence.

* grfauCrasa ey RaARy gatm 9% -
THMEd AENEr agfeca: o

This passage, in which the Peulisha, Rémaca, Fasisht'ha, Saura, and
Paitdmaka ate apecified, is introductory to & division of the lunar
asterisms (for astrological purposes, it should seem) in mnequal por-
dions, by allotting to fifteen of thém & quantity equivalent to the mosn
digrnal motion of the moon in minntes of a degree (790735" ), and half
ag much more to six of those asterisms (1185'62), and se much less
to the like namber of mucshatras (395'17') and ssiguing the compla-
ment  of the circle (254’ 18") to the supplementary nacshatra called
Abkiyie,

(55 The numbers here set down are copied from the scholiaat
Baatforears, and from Duiscana’s commentators; being stated by
them at the nearest second: for the moon’s mean daily motion accord-
ing to BragMeavrra and Bukscara is a little less than 790"35".)
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'.-Gmas work is not a.ny where atbnbuted to a known ;

aunthor ; but referred in all quotations of it which haw--'_} i

fallen under observation, either to the Vishhw dhamadtiara

purddua, of which it is cousidered as forming a part, orto
Branme (also called Predmana), who is introduced into

il us the speaker in a dialogue with BERT@ u; or it s
acknowledged to be the work of some unknown person* _
The true author it may be now impracticable to discover,
and would be vain fio conjecture, i
The Sty siddhdnta (if the same which we now pos-
sess) is in like manner ascribed to no certain author, unlesy
in the passage cited by our colleague Mr. BENTLEY} who
says, that ‘in the commentary on the Bhdswatt, it is

declaved, that VARAMA was the author of the Eﬁrya LR

siddhdnta;’ and  who adds, that ‘{SATANANDA, the @ =
anthor of the Bhdswaif, was & pupil of VARAHA under

whose directions he himgelf acknowledges he wroto that il

work.'
The concluding remark alludes to the following verse of
the Bhdswatt carand.

=Yy faf¥drednm
amAfrgIwed sAe |

‘Next 1 will propound succinctly, from Minina’s
instruction, [the system] equal to the Sirya siddhdnta.

* DAnAsmil, in hisg commentary on the Sirya siddhinta GAYS B8O,
- Barwwaly dafefeag sarefi agmis ?m-
weara frag azfe gy

« 4 An. Res,, vol. vi, p, 572,



0 HINDU ASTRONOMERS

It is preceded by an introductory couplet which will be
found quoted at the foot of the page* or is omitted in some
copies: but the corrvect reading, as appears from co].lat.lon
of text and scholia, retains both.

Admitting then its authenticity, and supposing, w1th
most of the commentators, that VARAEAMIHIRA is here
intended by the single word Milira, which, however, is a
name of the sun, and may here allude to the fabled dia~
logue of SURYA with MEYA, as is observed by the scholiast
BAvAsaapra;t still the passage is not unambiguous. It
does not necessarily imply oral tuition, and may refer to
instruction derived from the works of VAnAmA; especially
from the Pancha siddhdnticd of that author, in which the
Strya siddhdnte was explained  concurrently with four
other treatises termed Siddhdnta, ;

To return from this digression. It appears from what
had been before said, that a work bearing the title of Surya
siddhdnte is named as authority by VARAHAMIHIRA, in
whose time, according to his assertion, the place of fhe

* At Ao ETeh=

Ao A gfn afeg: |
at wread] fuafeargars

wts | wfnufees o

¢ Having bowed to the foot of the foe of Muna, the fortunate Sa-
TANANDA propounds, for the benefit of students, the Bhdswati, in the
Sdea year 1021,

The author Bar&wawpa, as he himself informs we in the close of
the book, was an inhabitant of Purushiditama (the site of the temple
of Jeganndf'ia); and date his work ‘there in 4200 of the Cali yuga.
In the body of the work be directs the difference of longztude to be
reckoned from the meridian of Purushdélama cshéira,

t His commentary is dated in 1465 of ViemamAprrya ; more than
400 years ago. g
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er solstice was at the beginning of the sxgnt)‘mm‘a, i
and in the nsterism Punarvosu. A treatise under the same
title. is similorly mentioned by BraumMecurrs, who has

likewige noticed VARAHAMIHIRA bhimself, and who is

suppused by BHASCARA fo have lived when the colures had
not sensibly deviated from that position, ARG

It may be questioned whether this testimony be not overw-' WA
thrown by proofs of a more modern date (between seven

and eight hundved years ago), drawn from internal evidence, ! R
as set forth by Mr. BENTLEY, in his ingenious essays =

inserted in the sixth and eighth volumes of our Researches®
Without entering at present into any disquisition on this

subject, of discussing the accuracy of the premises; but _. ;
acceding generally to the position, that the date of a et of " [ '

astronomical tables, or of a system for the computation of
the places of plauets, is deducible from the ascertainment
of a time when that system or set of tables gave results
nearest to the truth; and granting that the date above-
mentioned approximates within certain limits to such an
ascertainment; I shall merely observe, that supposing the
dates otherwise irreconcileable, still the book which we
now have under the name of Strya, or Saura, siddhdnta,
may have been, and probably was, modernized from a
more ancient treatise of the same name, the later work
borrowing its title from an earlier performance of a difs
ferent author. We have an instance of this practice in the
kindred case of the Brdhme siddhdnto; for we are ac-
quainted with no less than three astronomical treatises
bearing this title; one extracted from the Vishnu dhar
madtiara; another termed the Sdealye; and the third the
Sphata siddhdnta of BRARMEGUTPTA: and an equal
number of tracts entitled Vdsisht'ha siddhinta may be

® Ae. Res., vol. vi. p. 72, and vol, viii. p, 208.




HINDU ASTRONOMYRS (S‘L
aced in the quotations of authors; one by Vismdw-
CHANDRA; another termed Laghe wisishf'ha, which from
ibs name should be an abridgment; and the third, appa~
rently aun ample treatise, distinguished as the Vidddhe
vdsisht'ha,  This solution of the objection also iy entively
compatible with the tenor of the references to the Seura,
which have been yet remarked in the works of B Ra M E-
GUPTA and VARAHAMIHIRA; none of them being relative
to points that furnish arguments for concloding the age of

the book from internal evidence.
At all events, whatever may be thought of the Stwya
| siddhdnta, we have the authority of a gquotation from
ARYABI-IAMA, to show, that the Hindus had ascertained
the quantity of the precession more correctly than Pro-
LEMY 3 and had accounted for it by a motion in libration
or trepidation, before this notion was adopted by any other
astronomer whose labours are known to ns. .

It appears also from a passage of BRAEMEGURTAS
refutation of the supposed errors of that author, and from
his commentator’s quotation of ARYABHATFA’S text, that
this ancient astronomer maintained the doctrine of the
earth's diurnal revolution round its axis. ‘The sphere of
the stars,’ he affirms ¢ is stationary ; and the earth, making
a revolution, produces the daily rising and setting of stars
and planets’* BRATMEGUPTA answers, ‘If the earth
move a minute in a prdse, then whence and what route
does it, proceed? If it revolve, why do not lofty objects
fall 't But his commentator, PrY® HTDACA SWAMI, re-

% yysge; fendr wRargartaa WAt
wryteawdr svtzafy F@wgwnat |

Ruvanmaffa cited by Prir’mipaca.

} oAty wwi wdfy amfar AREREEA v
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phes. ‘Anvwm.'ﬁuq opinion  appears ne»ertlwless satis-
factory ; since planets cannob have two motions at cmqe
and the objection, that lofty things would fall, is contr
dicted ; for, every way, the under part of the earth is also
the upper; since, wherever the spectator stands on 8
eavth’s surface, even that spot is the uppermost poine.’ |
We here find both an ancient astronomer and later,
commentator® maintaining, against, the sense of their coun-
trymen, the rational doctrine which HERACLIDES of Ponﬁ\i_a;_ '
the Pythagorean EcpuANtus, and a few others among the
Greeks, had affiemed  of old, but which was abandoned by
the astronomers hoth of the 'enst and of the west, until
revived and demonstrated in comparatively modern times.f
Bramyecuers is more fortunate in bis reasoning where
he refutes another theory of the alternation of day and |
night imagined by the Jainas, who account for the diurnal
change by the passage of two suns, and s many moons, ;
and a double set of stars and minor planets, round a pyras . s
midical mountain, ab the foot of which ig this habitable =
eavth. His confutation of that absurdity is copied by BHAS-
cARA, who has added to it' from PRITHUDACA'S gloss on
a different passage of BRAHMEGUPTA, 2 refutation of, ano- | S
ther notion ascribed by him to the same seof, 1espectmg A
the translation of the earth in space.
This idea has no other origin than the notion, that the
earth, being heavy and without support, must perpetually
descend : and hag, therefom, no relation whatever to the
modern opinion of u proper motion of the sun and stars.

—

SRR qafE W a0

Brdhme sp'hufa sidikdnta.

* The commentator wrote at least seven centuries ago; for he ta
guated by Buadscara in the test and notes of the Sirdmars.
1 For an outline of Anwanuatfa’s system of agtronomy, ree a
note at the close of this Essay. (p. 414.) '
‘J A )
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" Part of the pussage of BuksoAnA has been quoted in a
former essay.® What regards the further snbjeet: now no-
ticed, iy here subjoined.

‘The earth stands firm, by its own power, without othm
support in space.

<If theve be a material support to the earth, and another
upholder of that, and agnin another of this, and so on,
there is o limit, If finally self-support must be assumed,
why nob assume it in the first ingtance ¥ why not recopnise
it in this multiform earth ?

¢« As heat is in the sun and fire, coldness in the moon,
fAuidity in water, hardness in iron ; so mobility is in air;
and immobility in the earth, by neture. How wonderful are
the implanted faculties !

‘The earth possessing an attractive force,} draws t.owards
itself any heavy substance situated in the sarrounding atmos-
phore, and that substance appears as if it fell. But whither
ean the earth fall in ethereal space which is equal and ahke
on every side ?

¢Observing the revolution of the stars, the Bauddhas}

acknowledge, that the earth has no suppert ; but as nothing
heavy is seen to remain in the atmosphere, they thence
eonclude that it falls in ethereal space.

«Whence dost thou deduce, O Bauddha, this idle notion,
hat, because any heavy substance thrown into the air,
falls to the earth, thevefore the earth itself descends ¥'§

' Me adds this farther explanation in his notes: <For if
the earth ware falling, an arrow shot into the air would not

(=1

yeturn to it when the projectile force was expended, since

¢ As, Res,, vol ix. p. 32'2. [p. 224, of the present volumé.]
+ Like the abtraciion of the Ioadstone for irom. Mdrichi on Baks-

CARA.
1 Meaning the Jainas; as appears from the author’s ewn annota-

tion on this passage,
§ Sirdmaki, Golddhydya, e i, V. 2, 4, 7 and 9.

T
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hoth would deacand Nor can it be said that it moves
slower, and is overhaken by the arvew; for henviest bcsd:ea
fall quickest, and the earth is heaviest.’ Pl
It hag Teen observed in a former part of this aearsay, tl.ta.t. Hi
BRAUMEGUPTA'S treatise of astronomy is founded on an
anterior one entitled Brdhme siddhdnia; and the suthens
ticity of the book extant under BRAHMEGUPTAS name |
hag been relied upon, and passages have been freely cited |

from it, a4 the genuine performance of that ancient astro- %
nomer. These matters appear to be of sufficient import~ | |
ance to deserve a more particular explanation of their

grounds. .

The source from which BRAEMEBEGUPTA drew, is indi-.
cated by the author himself, in his introductory couplet,
cited by LAcsuaMiDASA in the commentmy on BHKB-]'

CARA J*

agwawId wRaT aven afaehE |
wifaslad wF qa MagangE )

which, in a literal version, will stand thus :—The compu-
tation of planets, as declared by BRAHMA, and become.
imperfect by great length of time, is perspicuously (sp’hufa)
explained by BRAUMEGUPTA, son of JisaN©.

The ambiguity imputable to this passage is obviated by
the more explicit terms of the initial stanza of his eleventh
chapter, where BRAHMEGUPTA announces a refutation of |
opinions opposed to the Brdhme siddhdnta :

¥ swaREIRg AT swgrealA fugr-
wrq | Awt guifgdzTg erearsmenta )

* The Gakita Latwa chintdmadi, dated in 1423 Sdce, or 1501 A. D.
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¢ T will refute the errors (respectmg the yugas and other
matters) of those iwho, misled by ignorance, maintain thmgs i
contrary to the Brdhme siddhdnia.’ -
What the work i is, to which BraHMEGUPTA refers under
the title specified by him, and corresponding to a subse-
quent mention by him of the Puildmaha siddhdnte (both
titles being of the same import), is explained by the scho-
liusts of BuAscara and of the Surya siddhdnte, Nmi-
SINHA, & commentator on both texts* affirms that Bran-
MEGUPTA's rules are formed from the Vishru dharmdttara
purana, in which the Brdhme siddhdnia is contained st
BHASCARA S commentator, M UN {§ WARAS, remarks, that
BRAHRMECUPTA, having verified by observation the revo-
lutions stated in the Brdhme siddhdnie of the Vishau
dharmditare, and having found them suitable to his own
time, adopted these numbers, rejecting the revolutions
taught by SORYA and the rest. In other places the com-
mentator cites parallel passages from BRAHMEGUPTA and
the Brdhme (also termed by him Paitdmaha) siddhdnia
of the Vishnu dharmditara:§ and these with numerous

* He is the author of a commentary on the Siérya siddhidnia, and of
the Fdsand wvdrtics on BuAscana's text and notes, It iy dated in
1548 Sdca, or 1621 A, D.

+ 'Aa. Res., vol. ii. p. 242, -

f Aullior of the Mirichi on Buiscana's Sirdmadti, sid) of a dis-
tinet treatise of astronomy, the Siddhdnia sérvabliauma, The ear-
liest eopy of the Mdrichi is daled 1560 Sdea (A. D, 1638), which is not
much later than the date of the work itself; for the Emperor N{r-~
vopfn Jruinefr is mentioned at the elose of the book, as he also
is in the preface of a commentary on the Sirya siddhdnis by the
author’s father RanaanAr’'HA.

§ Take the following as examples :

1st. The number of sidercal days in & calpa, (viz, 1582,236,450,000)
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quof.a.hwna from BRAUMEGUPTA in the Chinddmani and in
" other commentaries on BHASCARA, as well as in the
author’s notes on his own text, are exactly conformable wibh'l :
the Brdhme sp'hufa siddhdnis now in my possession, and
which is accompanied by the gloss of BRAMMEGUPTA'S
celobrated commentator CHATURVEDA PRIT ‘HEDACA
swAML,
It appears then, from a collabion of the passages so citéd,
that BRAHMEGUPTA’S work is, at least in part, a para- '
phrase of the Brdhme or Paiidmala; conteining, how-

which the Puaitdmaha siddhinta of the Wiskiu dhermditara (e:ted Pl
Bivichi, ch, i.) expresses by these words :

garfe wafs wgdrcuifianegren -
TR wwd wiy gwarzan o
and Braumrcurra renders by the equivalent terms,
fcant wempanCfyceTuasfyag -
faaaa _
Q0L i gmbamb acamant. of 'the vara, b Sunday, 1st. Ohasirs, st
the moment of sanrise on the meridian of Laned, which the Brdime

siddhdnta of the Pishiu diarmdltara purdda (Miriehi, ch. ii.) thus
expresses :

amfmmﬁf{a Fawgwufivgoa sa‘ﬁ{‘-'rr*
grafanr Eeawdy O 519 3w -
o
and Bramuzavera by the following couplet,
IafemrRez argE i araadgna |
R 9%Tat 96 AR T 0
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0 'He‘?i;as.-, additional matter: and it is accordingly termed by
one of the scholiasts of the Stryo siddhdnta,* a commen-
tary on the Paitdmaha; and CEHATD RVEDA’S gloss is
denominated, by the sane seholiash, an interpretation of the
Paitimaka bhdshyo, -

Tn support of what has been here =aa.1d 1 shall adduce o
fow instances of quotation on subjects possessmg somge
~ degree of interest,

The first is one in which BrASCARA vindicates a pas-,
snge of BramMmeauprs from  the objections of his com-
mentator, quoting the passage itself in his notes, and
there naming the scholiast, CHEATURVEDA: from which
be it remarked, the commentary is ascertained to be ante-
vior to BmAscArA's work: I have a further reason, how-
ever, for citing the passage, as it furnishes oceasion for
some ohservations on the Indian theory of astronomy.

The Hindus, as is well known, place the earth in. the
centre of the world, and make the Sun and Moon and
minor planets revolve round it, apparently in conc entric
orbits, with unequal or irregular motion. For a physical
explanation of the phanomena, they imagine the planets
driven by eurrents of air along their respective orbitg (be-
sides one great vortex carrying stars and planets with
prodigious velocity, round the earth, in the compass of a
day). The winds or currents, impelling the geveral planets,
communicate to them velocibies, by which their motion
should be equable and in the plane of the ecliptic; bub the
planets are drawn from this course by certain controlling
powers, situated at the apogees, conjunctions, and nodes.

. These powers are clothed by Hindu imaginations with
colestial bodies invisible to human sight, and furnished with
hands and reins, by which they draw the planets from their

% DSpABHAT,
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~ direct path and uniform progress. . The being at the apogee,
" for instance, constantly attracts the planet towards' itself,
~ alternately, however, with the right 'and left hands, -"'.-l"i:rg
deity of the node diverts the planet, first to one side then
to the other, from the ecliptic. And lastly, the deity at

the conjunction canses the planet to be one’ while stationary, i

another while retrograde, and to move at different times

with velocity accelerated or retarded. These fancied beings

are considered as invisible planets; the nodes and apogees
having a motion of their own in the ecliptic. s

This whimsical system, mote worthy of the mythologist |

than of the astronomer, is gravely set forth in the Stiryo
siddhdnte: and even BHASCARA gives into it, though not
without indications of relactant acquiescence; for he has
not noticed it in his text, and only bri efly in bis notes.

To explain on mathematiecal prineiples the irregularity of
the planctary motions, the Hindu astronomers remove the
earth from the centre of the planet’s orbit, and assume the
motion in that ‘excentric to be really equable, though i
appear imegular as viewed from the carth. Another hypo-
thesis is also taught by them: according to which the
planet revolves with an equal but contrary motion in an
epicyele, of which the centre is carried with Tike but direct
motion on a concentric orbit, _

BHASCAR A remarks, that both theories are equivalent,
giving the same results in computation: but he maintaing,
that the planet’s motion in an excentric orbit (pratimar-
dala) is consonant to the truth ; and the other bypothesis
of an epicycle (néchdchcha witla) is merely a device for the
facility of computation.

Both theories, with certain modifications, which will he
subsequently noticed, suffice for the anomaly of the Sun

and Moon. To account for the still greater apparent irre-
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gularities of the five minor planets, the Hindu astronomers
miadke them vevolye with direet motion on an epicycle horne
on an excentric deferent, (In the 'case of the two inferior
planets, the revolution in the excentric is performed in the
samme time with the Sun: consequently the planet’s motion
in its epicycle isin facbits proper revolution in ibs orbit.
Tn theinstance of the superior planets, on the contrary, the
epicycle corresponds in time to a revolution of the Bun, and
the excentric deferent answers to the true revolution of the
planet in its orbit.) .

Qo far the Indian system, ag already remarked by Mr.

Davis in his treatise on the astronormical computations of

‘the Hindus,* agrees with the Ptolemaic. At the first glance

it will remind the reader of the hypothesis of an excentric
orbit devised by Hrpparcrus; and of that of an epicycle
on a deferent, said to have been invented by APOLLONIUS,
but applied by HipparcHuUs. At the same time the
omission of an equant (having double the excentricity of
the deferent) imagined by Provemy for the five minor
planets, as well as the epicycle with o deferent of the centre
of the excentric, contrived by him to account for the evee-
tion of the Moon ; and the circle of anomaly of excentricity,
adapted to the inequality of Mercury's motions, cannot fail
to attract notice.

The Hindus, who have not any of ProLEmY’s additions
to the theory of HirpArcHUS, have introduced a different
modification of the hypothesis, for they give an oval form
to the excentric or equivalent epicycle, as well as to the
planet’s proper epicycle. That is, they assume the axis of
the epicycle greater at the end of the (sama) even qua-
drants of anomaly (or, in the line of the apsides and con-
junctions), and least at the end of the (vishama) odd

* As Res., voliii, p, 250,
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ts (1st and 3d), and intermediately in pmporﬁ_qjl;f" i) '

This contrivance of an oval epicycle is applied by certain '

astroniomers to all the planets ; and by others, is restricted to
few; and by some, is altogether rejected. ARYJBHAMA,-_'_I il
for example, and the Sdrya siddhdnia, make both epi-
cycles of all the planets oval, placing however the short
axis of the proper epicycles of Jupiter and Saturn in the
line of mean conjunction, termed by Hindu astronomers
their quick apogee (sighrdchcha).,  BraAnMpGOPrA and

BuAsCARA, on the contrary, acknowledge only the epi-

cycles of Mars and Venus to be oval, and insist that the
rest are circular. The author of the Siddhdnta sdrvae- _
bhowma goes o step further, maintaining that all are cireu-
lar, and taking the mean between the numbers given in the
Sarya siddhdnia. i

* Rad: Sine of anomaly :: Diff, between ecircles described on
greatest and least axis : Diff. bebween circles deseribed on greatest
axis and on the diameter of the epicycls for the proposed anomaly.
Whenco the cirele described on that diameter is determined ; and ia
used for the epicycle in computations for that anomaly. Since eircles
are to each other ag their radii, the proportion above stated answers
to the following ; semitransverse axis : diff, hetween transverse and
conjugate semiaxis :: ordinate of the circle : a fourth proportional ;
which is precisely the difference between that ordiaate and an ordinate
of the ellipse for the'same absciss. Hindu astronomers take it for
the difference between the radius of the cireumscribed cirele snd the
semidiameter of the ellipse at an angle with the axis equal to fhe
proposed nnomaly; and, in an ellipsis very little excentric, the error
is small.

YoL. 1. 28




DrugxnsioNs oF THEE EPIOYCLES :N DEGRENS OF THRE DEFERENT.

-2 o |« \ % o g f 2| ¢ )
Epicycle of anomaly.v.v«. BRAEMEGUPTA -4 vaervnees | 130401 51°36'  70° £ 6° 40%| 38° ¢/ 33° ¢/ 11°89°F! 30° O

BHABCARA - -Sini vns] — o T — o e - 50 0
Circle described on the | -

great axis of the uvai}&a;ya stddhdnta. . cravennt 14 01 82 O 75 0 — 30 033 © 13- =49 -9
epicyele s, ool 1 : ;

ILCircie deseribed on the
less axis........ ey

} st eassveiresens| 184013140 72 0 — |93 082 Of 1t 148 B

Proper epicyels. .ov.ireeres BEABMEGUPTA. .. arenaf o— — | 243 40+ € 40%132 o0 68 0258&263:[‘ 40 O

Circle on the great axis of

e }(«S‘éryu siddhinta).csoi.] — | — | 235 0 — (133 ol72 of 203 {40 0

et e B esn = B Gh00 06 = b

* The epicycles of Mars, according to Brammpeurra and Bmiscamra, are mcrea.sed in six signs snd diminished o six
other signs of anomaly, by & quantity found by this proportion; sine of 45°: sine or cosine of anomaly {whmhever be
‘the least) : : 6° 40': correction adﬁltwa in six first signs, and subtraciive in six last. g

+ The epicycles of Venus are oval, and the circles descubsd on the transverse an& conjugate asis kclrclen eucumscnhed
snd inscribed) are here stated. : : =

»

SULRONOUISV UNIH



' ou*"THE"nqtrmoms; : ' @L

A favther difference’ of theory, though not of practiee;
oceurs among the Hindu astronomers, in regard fo cur-
vature of the excentric deferents, and the consequent me-
thod of computing on the equivalent hypothesis of epl- S

. eycles. fiieal

A reference to Mr, Davis's Essay,* and to the dnagrams i
which accompany it, will render intelligible what has been
already soid, and what now remains to be explained. It
i3 there observed, that it is only in computing the retrogra~
dations, and other particulars respecting the minor planets,
that the Hindus find the length, of the caraa ¢ @t (or
line drawn from the centre of the earth to the planet’s
place in the epicycle). | In other cases, as for the ano-
malistic equation of the Sun and Moon, they are satisfied
to take hc as equal to the sine Im}, (that is, the sine of
mean anomaly, reduced to its' dimensions in éhe epicycle
in parts of the radius of the concentric, equal to the sine of
the anomalistic equation). The reason is subjoined: ¢ The
difference, as the commentator on the Strya siddhdnia
observes, being inconsiderable.’

Most of the commentators on the Swrya siddhdnts do
agsign. that reason; but some of them adopt BrammE-
QURTA’S explanation. This astronomer wmaintains, that
the operation of finding the carae is rightly omitted in
respect of the excentrics or equivalent epicycles of all the
planets, and retained in regard to the proper epicycles of
the minor planets carried by the excentric deferents, His
hypothesis, as briefly intimated by himself, and as ex-
plained by BHASCARA, supposes the epicycle, which re-
présents the excentrie, to be augmented in the proportion

* As. Res., vol. il p. 249,
¥ As. Res., vol, ii, p. 25{) Diagram, fig. 2.
§ Thid,



'HINDU ASTRONOMERS
which curha (or the distance of the planet’s place from the
earth’s centre) bears to the radius of the concentric ; and it
is on this account, and not as a mere approximation, that
the finding of the carna, with the subsequent operation to
which it is applicable, is dispensed with.* -

'The scholiast of BRAEMEGUPTA objects to his autho; 8
+ doctrine  on this point, that, npon the same principle, the
~ pracess of finding the carse, with the subsequent employ-
ment of it to find the sine of the anomalistic equation,
should in like manner be omitted in the proper epicycle of
the five minor planets; ﬁ.m'l he concludes ‘therefore, that
the omission of that proee%s has no other ground, but the
very inconsiderable difference of the result in the instance
of a small epicycle. For, as remarked by another anthorqf
treating on the same subjct, the equation itself and its
sine are very small near the line of the apsides; and at a
distance from that line, the carse and radius a.pproach to
equality.

Bufscara, in the Sirdmani, quotes succinctly BRAR-
MEGUPTA's doctrine, and the scholiast’s objection to it
and replies to the latter: and in his notes in the Visand
bhdshya cites the text of BRABMEGUPTA and CHATUR-
vEDA’s reasoning, which he tries to confute. His quota-
tion agrees perfectly with the present textof the Brahme

* For Rad : periphery of the epicycle : : carda : angmented epi-
cyele. And ‘circle : sine of anomasly :: augmented epicycle : sine of
anomaly in angmented epieycle.

Lastly, cardo: sine of snomaly in augmented epicyele :: radius :
sine of anomalistic eqnation.

Carna Radi Slue of Anomal
Whenee periphery X jimine X oo X~ = sine of anoma-

listi¢ equation.

And, abridging, periphery X “ 7™ —gine of anomalistic equa-

tion,
t In the Mdrichs,
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“aplte siddhdnta ahd commentary of CHATORVEDA PR!-*

THEDACA SWAMS, which is annexed to it. B
The passage which has required so much prepamtnry

explanation, is itself ghort : -

fasgram: ad: q&t’ﬂgtﬁ’ramm‘rféﬂ@aw: A
ARG FEREATGEH qT9 UL GeRr I

¢ The carna, or longest side of the triangle, muliiplied
by the periphery of the epicycle and divided by radius,
becomes the multiplier of the sine and cosine of anomaly!
The same result, as before, is obtained by a single operation
in the instance of the anomalistic epicyele : and therefore
carna is not here employed.’

BusscARA's words in the Sirdmashi are these: < Some
say that in this gystem, in the operation of finding the
equation of anomaly, the carna or long side of the triangle,
is not employed, because the difference in the two modes
of computation i3 very inconsiderable. But others maintain
that, if the carna be used, the periphery of the epigycle
must in this operation be corrected, by multiplying it by
carhe and dividing by radius. Wherefore the result is
the same as by the former method; and on that account,
~bhey say, the caraa is not employed. It is not to he
objected, why is not the same method used in the ¢éghra
epicycle ¢ For the principles of the two differ.

In his notes on thiz part of his text, he cites, as before
observed, the precise passage of BRAHMEGU PTA which
has been inserted above, and a portion of CHATURVEDA'S
comment on it, and names the author.

In another instance BHASCARA quoted in his Sirdmans
BrAEMEGUPTA by name, and the commentator by impli-
cation, (and fuller quotations of both occur in the notes and
commentaries), for a disagreement in regard to the latitude
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T of stors and planets measured from the ecliptic both on a
cirele dravn through its poles;, and on one passing through
the poles of the equator; the latter termed sp'hute or appa-
rent, and the other asp’hufa or wnapparent,* BHASCARA
vemarks that Branmecuera has directed the latitudes of
planets to be computed by one mode, and bag given those
of the stars in the other, but has stated no rule for reducing
the latitude of one denomination to the other, ox for recti-
fying the true latitude from the measure given on the cirele
of declination. The reason he considers to be the little
difference between them (which is true in respect of the
planets, though not so in the case of most of the stars),
and the frequent occasion in astronomical computations, for
the declination of stars, while their proper latitude is not
an eloment in any calculation ; whereas, in the case of the
plancts, both are- employed on different oceasions: he ad-
verts to a strained interpretation proposed by the com-
mentator to construe BRARMEGUPTA'S rule as adapted to
the same denomination of latitude which is employed by
him for the stars. BuHASCARA refutes thal interpretation,
and justifies BRAHMEGUPTA'S text taken in its obvious
and natural sense.
This passage of the Sirdmanit confirms what was said

® Asp'hufa sara is the true latitude of a star or planet ; sp'hufa sara
is its declination 4 declination of the point of intersection in the

ecliptic, .

¢ wgpif i MwTRCEAEET: w2 |
fimagufcqarzr afwama g & 0
agarat wr vy Ravemfzan o o
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by me, from other authority, in a former essay,* coneﬂm-" i
ing the Hindu method of determining a star’s place with
reference to the ecliptic, by the intersection of a eircleof =
" declination, and by taking the latitude and longitude of the |
star to that point of intersection, instead of employmg &l
perpendicular to the ecliptic.

The only other passage to which I shall draw the reader’s
attention, is one of considerable length, in which Branme.
GUPTA, although he has rightly given the theory of solar
and lunar eclipses, with the astronomical prineiples on
which they are to be computed, affirms in compliance with \
the prejudices of Hindu bigots, the existence of Rdhw as
an eighth planet and as the immediate cause of eclipses, and
reprehends VARAHAMIEIRA, AnvABHATEA, SRISHENA
and VISHNUCHANDRA for rejecting this orthodox expla.
nation of the phenomenon. The passage is quoted by
BRASCARA’S commentator in the Chinfdmarii on the occa-
gion of a more concise text of the Sirdmani affirming the
agency of Rdhw in eclipses :

This quotation from the Brdhme siddhdnia comprising
seven couplets in the Clintamadt, has been verified in the
text of the Brdhme sphufa siddhdute of BRAMMEGUPTA.

All these, with numerous other instances in the annota-
tions and commentaries of the Sirdmasi, which I refrain
from adducing, lest the reader’s patience should be tired,
have established to my entire convietion the genuineness of
the Sphuta siddhdnta founded on a prior trestise entitled
Brahme siddhdnia.

T am not unapprised, that, under a feeling of great dis-
trust or unwillingness to admit the conclusions which follow |
from this pD“lfiIOl‘t a variety of h ypothesses might be lmmed

* As, Res,, vol. i [p. 324, &c. of the present vclumej
+ Pact 2; eh. viii v. 10, 1 Gdidahydya
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to o different effect. BRAHMEGU P A, supposing him to | -
be entirely an' original ‘writer, may have yeferred to an
imaginary work to give that kind of authority to his per-
formance which the Hindus most fancy; orhe may have
fathered on a purdne a synopsis of his own doctrine for
the same purpose; or some other writer, from whatever
rotive, may have fabricated a pretended extract of a purdna
containing the heads of BRAEMEAUPIA’S system, and bave
given currency to it on the strength of the reference in that
astronomer’s treatise to an anterior work. These and other
suppositions grounded on swmise of fraud and {orgery may
be formed. I shall not discuss them: for I have no con-
cern but with the facts themselves. = DiASCARA, writing
6350 years ago, declares, and 'so do all his commentators,
that he has followed BRAHMEGUPTA as his guide. They
quote mumerous passages from his work; and BHASCARA
affirs that BRAHMEGOPTA took the mumber of revolu-
tions assigned to the planets in the great period termed
ealpa from an earlier authority. The commentators, who
wrote from two to four centuries ago, assert, that those
numbers were tuken from a treatise in form of dialogue

between Bmfcavar (or Br&mma) and BrrIqu, inserted '
in the Vishhw dharmditara purdhe and distinguished by
the title of Brdhma or Paitdmaha siddhdnia. They cite
parallel passages, which do in fact exactly accord in sense
and import. They occasionally quote observations on
BRAEMEGUEPTA by his scholiast CHATURVEDA PRIT'HE-
pach swimf. A book is extant (a copy, partly deficient,
however, having come into my possesssiou. with other astro-
nomical collections) and which consists of a text under the
title of Brdhme sp'huté siddhdnta accompanied by a eon-
tinual commentary by CHATURVEDA PRITHODACA sWAME
The text contains the same astronomical doctrine which
BHASCARA teaches, and which he professes to have derived
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or by other astronorical writers, as the words of Braumm-
GUPTA, are found verbatim in ib. I consider ib therafota
as the genuine text of the treatise used by Buscara, as

BRra®uMEGUPTA'S ; and seeing no reason for suspicion a.nd

distrust, I quote it as the authentic work of that veiebrated
astronomer,

As the evidence which has been here collected Wlth o
reference to particular points, bears also upon other ques-
tions, I shall now state further conclusions, vegarding the

history of Indian astronomy, which appear to me to be

Justly deducible from the premises. Those conclusions will
be supported, when necessary, by additional reforencey to '

anthorities.

Bramyequrra end VARSHAMIHIRA, though name__d-
at the head of astronomers by BHASCARA and SATANANDA
and by the herd of later writers, are not to be considered
a8 the authors of the Indian system of astronomy. They

abound in quotations from more ancient astronomers, upon

whose works their own are confessedly grounded. In
addition to the names before-mentioned,* those of Pra-
DYUMNA, LAvA siNgA, and LADHACHARYA, may be here

specified. Bub the Brdhme siddhdnta and the works of

ARYABHATTA are what principally engages B RAHMB-
GUPTA'S attention: and the five Sutdkdmfas have been the
particular subject of VARAmAMIHIRA'S labours, He ap-
pears to have been aaterior to BrauMecurrs, being

actually cited by him among other writers, whose errors

are exposed and corrected.
VARKHAMIBIRA, constantly quoted as the « author of
the Vdrdhi sankitd and Penche siddhdnticd, must be

* Page 336.
232

from BRAEMEGUPTA; and passages quoted by }um m his
“texty or at more length in his notes, or by his commentators,
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jdged from those works, which are undoubtedly hts by the

dnanitions consents of the learned, and by the tastamony (o3 iR

the ancient scholiast BmEAT#OTPALA. The minor works,
ascribed to the same author, may have been composed in
Tater times, and the name of a celebrated author have beenx
affixed to them, according to a practice, which is but too
¢ommon in Indin 08 in many other countries. The Jitu-
edriava; for example, which has been attributed to him,
may not improbably Le the work of a different author. At
Teast, T am not apprized of any collateral evidence (such as
" quotations from it in books of some antiquity) to %upport
is genuineness, 88 @ work of VARATAMIHIRA 8.

Tn tho Verdhi sanlitd, this author has not followed the
system which is taught in the Sdrye Siddhdnta. For in-
gtance, his rule for finding the year of the cycle of sixty
years, founded on the mean motions of Jupiter, ghews that he
employed o different number from that which the Stirye
siddhdnte furnishes, viz. 364,224 revolutions in a ywgd,
insbead of 364,200; and it appears from a quotation of the
geholinst that ARYABEHATEA is the authority fox that num-
ber of vevolutions of Jupiter.

Before the age of VARABAMIHIRA and B:unmn
gupTA, and suhqequently to that of (tARGA, & number of
illustrions astronomers flourished, by whom the science was
ecaltivated and promoted, but whose works wnhappily are
losh, or at least bave mot been yet recovered, and are ab
present known to us only by quotation. No less than
ton intermediate writers are cited by BRAHMEGUPTA; of
whom five at the least are noticed by VARLHAMIHIRA*

The proficieney of the Yavanas in astmnomy was known
to VARSmAmiEiRA,  He has menbmned it w1t-b applause.t

* 8ee before, p. 386, 388, and 409,

¢ At % gamrey awmETaE fEmd )
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and has more than once veferred to the authority of their
writers, The nameof YAV AN S¢HARY A, which oceurs,
frequently in the compilations of Hindn astronomers® hag
apparently refevence to an author of that nation ;.which__;.i_gf :
characterized by VARAHAMINIRA as & people of .MZM?-_,'
ks, or barbarians, The title of Rémaca’ siddhdnte, given

by SnisufNa, to his astronomical treatise, which is quoted G

under this title by VARimaMIHIRA and BRAEMEGUPTA,

may be presurned also to carry some allusion o the SYS~

tem of the astronomers of the West. T
If these cireumstances, joined to a resemblance hardly

to be supposed casual, which the Hindu astronomy, with ..
its apparatus of excentrics and epicycles, bears in many |

respects to that of the OGreeks, be thought to authorize &
belief, that the Hindus received from the Greeks that know-
ledge which enabled them to correct and improve their
swn imperfeet astronomy, I shall not be inclinedto dissent
from the opinion. There does, indeed, appear ground for
move than a conjecture, that the Hindus had obtained
knowledge of Grecian astronomy before the Arabs began
to cultivate the science; and that the whole cluster of
astronomers mentioned by BRAMMEGUPTA must be placed
in the interval between the age of HipparcHUS, and pos-
sibly that of Pronmmy, and the date of BRAEMEGUPTA'S
revision of the Brdhme siddhdnia.

In reforming the Indian astronomy, BRAHKMEGUPTA,
and the astronomers who preceded him, did not take im-
plicitly the mean motions of the planets given by the Gre-

- -, . e
sfyassty g fa gagafafgs: o
* For the FYavanas are barbarians; but this science is well esgta-
blished among them; and they are revered like holy sages: much
more shalla priest who is leayned in it be venerated.’ X
* As, Hes,, vol. ix. p. 376 [see p. 365,367, and 368 of the present
volume.) : :



