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•XXIV. .Dhaniskt'kd, the twenty-fourth asterism, is re­
presented by a. drum or tabor. It comprises four stars, one 
of;which (the 'westernmost) is placed in 36" N., and ac­
cording to the Sutya siddhdnta, Bji a h  m  e g t j p i ’ a and 
the Sirornani, in 2901 though the Gratia ItighaVa state 
>380“ only. This longitude of the circle of declination, and 
the distance of the star on it from the ecliptic, indicate the 
Dolphin; and the four stars probably are. a 0 y and S Del- 
phiru. The same constellation is mentioned by the Jesuit 
missionaries as corresponding to DhanisMhd ■;* and there 
can be little doubt that the ascertainment is correct. The 
longitude stated by M uniA waka, (viz. 294° 12') supports 
the conclusion, though his latitude (26° 25') be too small.
To determine accurately the position of this naeshatra is 
important, as the solistitial colure, according to the ancient 
astronomers, passed through the extremity of it, and through 
' the middle of Asleshd.

The twenty-fourth mansion, called by the Arabs Mud, 
comprises two stars in Aquarius (0 and £ Aquarii); totally 
disagreeing with the Hindu division.

X X V .  Satabhishd the twenty-fifth naeshatra, is a clus­
ter of a hundred stars figured by a circle. The principal 
one, or brightest, has no latitude; or only a third, or at the 
utmost half, a degree of south latitude; and all the tables 
concur in placing it in long. 320°. This will suit best w ith  
a Aquarii. These hundred stars may be sought it*”'the  
stream from the Jar, where Sir William Jones places 
the naeshatra; and in the right leg of Aquarius.

Akhbiyah, the twenty-fifth lunar mansion, is stated to 
. consist of three stars only, which seem to be the three in 

the wrist of the right hand of Aquarius, f However, it  ap­
pears from O lpg h  leg ’s tables, as well as from M u-

* Cosiabo. p. 81. f  •' Him*'* Com; p; 55.
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HAMMEI) of T h i n ’s, that four stars are assigned to this
mansion.* jp jg ffi

llje Hindu and Arabian asterisms differ here less 
widely thaii in the instances lately noticed : and a passage, 
cited by lira s  from FxRfeABADf, even intimates the cir­
cular fig ure of the - constellation^

XXVI, The twenty-sixth of the Indian asterisms, called 
the preceding B hddm padv, consists of two stars repre­
sented by a couch or bed, or else by a double-beaded 
figure; one of which is placed by Hindu astronomers in 
24J NV and 325° or 326° E. The only conspicuous star, 
nearly in that situation, is the bright star in Pegasus (« Pe- 
gasi); and the other maybe the nearest considerable star ' 
in the same constellation (f Pegasi). I should have consi­
dered 0  Pegasi to be the second star of this nacshdtra, 
were not its ydga or chief star expressly said to be the most 
northerly, Mukctdclim, the twenty-sixth lunar mansion, 
consists of the two brightest stars in Pegasus ( ■* and 0}) ; 
and thus the two divisions of .the', zodiac nearly concur.

XXVII. 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) 
is stated in 26° or %7° N., and 337° E. I suppose the 
bright star in the head of Andromeda to be meant; and the 
other star to be the one in the extremity of the wing of 
Pegasus, (y Pegasi), This agrees exactly with the twenty- 
seventh lunar mansion of the Arabians, called M uakkker.
For Ulugh beg assigns those stars to. it.§

XXVIII, The last of the twenty-eight asterisms is 
named R evati, and comprises thirty-two stars figured as

I  5™ ,’ *  and Co’^  P- 95- rC o Z  p7l'o7+ s UinoH m «, p. 53, and Com., p. 3 4 .
§ Hyde, p. 53, and Cum,, p, 34 and 3,5.
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a tabof. All authorities agree that the principal star; 
which - -should- be the southernmost, has no latitude, and 
two, of them assert no longitude ; but some make it ten 
minutes short of the origin of. the ecliptic, viz. 359° 50'. 
This clearly marks the star on the ecliptic in the string of 
the Fishes (£ Piseium) ; and the ascertainment of it is im­
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 position.
But the constellation, as described by JauHARI cited by 
Golitts; consists' of a multitude of stars in. the shape of a 
fish, and termed Betnu’lktit; in the navel of which is the 
lunar mansion: and MuhaMMED of TUm\ with some 
others, also makes this lunar mansion to be the same with 
Betmi’lh'ht, which appears, however, to be the bright star 
in the girdle of Andromeda (/3 Andromeda) ; though others 
describe it as the northern Fish, extending, however, to the 
horns of the Earn.* The lunar mansion and Indian astf* 
rism are, therefore, not reconcileable in this last instance.

The result of the comparison shows, 1 hope satisfactorily, 
that the Indian asterisks, which mark the divisions of the 
ecliptic, generally consist of nearly the same stars, which, 
constitute the lunar mansions of the Arabians ; but, in a 
few instances, they essentially differ. The Hindus have 
likewise adopted the division of the ecliptic and zodiac into 
twelve -sign's or constellations, agreeing in figure 'and 'de­
signation with those of the Greeks; and differing merely 
in the place of the constellations, which are carried on 
the Indian sphere a few degrees further west than on the 
Grecian. That the Hindus took the hint of this mode of 
dividing the ecliptic from the Greeks, is not perhaps alto­
gether improbable; but, i f  suelx be the origin of it they

* Hyde's Com., p. 10, 35, end, 96.



have "nofe implicitly received t,lie arrangement suggested to 
them, hut have reconciled and adapted it to their own an­
cient distribution of the ecliptic into twenty-seven parts.*

In. like manner, they may have either received or given 
the hint of, an armilkry sphere as an instrument for astro­
nomical observation: but certainly they have not copied 
the instrument which was described by Ptolemy, for the 
construction differs considerably.

In the Arabic epitome of the Almagest entitled Tdkriru’l- 
yiejesti,f the armillary sphere {Zdt ul halk) is thus de­
scribed. "Tw o equal circles are placed at right angles'; 
the one representing the ecliptic, the other the solstitial 
eolure. Two pins pass through the poles of the ecliptic; 
and two other pins 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
tioned circles, and representing two secondaries of the 
ecliptic. On the two other pins a circle is placed, which 
encompasses the whole instrument, 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 
measure latitudes. To this internal circle, two aperture* 
or sights, opposite to each other, and without its plane 
are adapted, like the sights of an instrument for altitudes 
The armillary sphere is complete when consisting of these 
six circles. The ecliptic and secondaries are to be gra-

* According to the longitude of the three brightest stars of Aries, 
as stated by P to lem y , viz. 10° 40', 7° 40', and 6° 40', (I quote from 
an Arabic epitome of the Almagest); the origin of the ecliptic, in the 
Greek booh which is most likely to have become known in India, ie 
fi° 20' from the star which the Hindus have selected to mark the 
commencement of the ecliptic.

f  By the celebrated K.isfncnnfK T osf; from the Arabic version 
of I s’hak  ben B ottaiN, which was revised by ThAbit,
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duafced as minutely as may' pe practicable, it  is best to 
place both secondaries, as by some directed, within the 
ecliptic (instead of placing one of them without it), that 
the complete revolution of the outer secondary may not 
be 'obstructed by the pins at the poles of the equator. 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 horizon, of ally place. The 
instrument so constructed consists of seven circles.

“ It is remarked, that when the circle representing the 
meridian, is placed in the plane of the true meridian, so 
that it cuts the plane ' of the horizon at right angles, and 
one of the poles of the equator is elevated above the hori­
zon conformably with tire latitude of the place; then the 
motions of all the circles round the poles represent the 
motions of the universe.

“ After rectifying the! meridian, if it be wished to ob­
serve the sun and moon together, the outer secondary of 
the ecliptic must be made to intersect the ecliptic at the 
sun’s place for that time: and the solstitial coJure must be 

, moved until the place of intersection he opposite to the sun. 
Both circles are thus adjusted to their true places; or if 
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 moon, (or to 
any star intended to be observed), and the smaller circle 
within it, bearing the two sights, is turned, until the moon 
be seen in the line of the apertures. The intersection of the

! ( 1  i  < S L
ON THE INDIAN AND ARABIAN J



'secondary circle arid ecliptic is the place o f  the moon in 
longitude; and the arc o f the secondary, between the aper­
ture and the ecliptic, io the latitude of the moon on either 
side (north or south).”

The same instrument, as described by Montucla from 
the text of Ptolemy (1. 3. c. 2*), consists of six. circles : 
first, a large circle, representing the meridian; next, four 
circles united together, representing the equator, ecliptic 
and two coin res, 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, 
on its concave side, the circumference of the ecliptic.

The arm illary sphere, described by the Arabian epi- 
feoiniser, differs, therefore, from Ptolemy's, in omitting 
the equator and equinoctial colure, and adding an inner 
secondary of the ecliptic, which, as well as the meridian, 
is doubled.

According to L a LANDS, the astrolabe of P t o i e m y , 
from which Tycho Brahe, derived his equatorial at mil­
iary, consisted- only of four circles : two placed . at right 
angles to represent the ecliptic and solstitial colure; a 
third turning on ■ the 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 measure 
their latitudes and longitudes,f

Whether the ancient Greeks had any more complicated 
instrument formed on similar principles, and applicable to 
astronomical observations, is perhaps uncertain. We have 
no detailed description of the instrument which Archi­
medes is said to have devised to represent the phenomena, 
and motions o f'the  heavenly bodies; nor any sufficient

* Hist, ties Mathfim., i. p. 301. 
f Laianuk Astron., i. 13. (§ 2270.)
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hint of its construction;* nor does Cicero’s account of 
the ' sphere exhibited by Posibosutrsf suggest a distinct 
notion of 'its structure.'

Among the Arabs, no addition is at present known to 
have been made to the armillary sphere, between the period 
when the Almagest was translated,! and the time of A t-  
hazes, who wrote a treatise of optics, in which a more 
complicated instrument than that of Ptotemy, is de­
scribed, Alhazen’s armillary sphere is stated to have 
been the prototype of Tycho Brahe’s ;§ but neither the

* If Ciatoian’s epigram on the subject of it was founded upon any 
authority, tlie instrument must have been a sort of orrery, enclosed' in 
glass.

Vide CiAttB op.gt. IS. Cic. Tusc. Quasst. i. 26. De Nat. Deor. it, 35.
f  Cic. De Nat. Deor. ii. 34.
J In the . Hejira year 212, or A. J). 827, by Ausabsm ben Y osef 

with the aid of Snaetos (M o r t o c m . ii* p. 304) ; or rathei by 
Is1 h a k  ben  H o n a in , whose death is placed shout the liejira year 260 
(D*H krbelot,“p. 456). According to the Cashf ul zunilii, Is’hak’b 
version was' epitomised by HAjAir » bn Y osef, by ThAbit ben Kor- 
u a ii , and by N a s I r u d d I n  T6sf. Other versions, however, are 
mentioned: particularly, one by H a t A ;i, said to have been cor­
rected first’ by H onain  ben I s’ fiak, and afterwards by T hAv.it j 
another by T r Abix  himself; and a third by Mem' m n  y a h  y A. . A 
different account -is likewise given of the earlier t translation of the 
Almagest, which is ascribed to A bu HxsAm and S abmAn, who are 
said to have completed it, after the failure of other learned men, 
who had previously attempted the translation. Mention is also made 
of a version by I b r a h im  ben Salat, revised by H o n ain , But 
none of these translations are anterior to the ninth century of the 
Christian era.

§ Adhibuit (Tycho) armillare quoddam iastrumentum, quod tamen- 
comperi ego positum et adhibitum olira fuissc ante Tychonem ab 
Alhazeno, lib. 7. opt. C. I. prop. 15. et a Vitell. lib. 10. prop6s. 49. 
eujug .instrument! astron mice collocati ope atque mu, (vide instru- 
ruentum multiplex armillare apud .Tycho, in Mechanicis Astronomise), 
eandetn elevationem falsam 51 serupulorura invenit, quant per alia duo 
diversa instruments coiiipererat.—.B kttini Jpiaria, vol, ii. p, 41,
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| original treatise, nor the Latin translation of it, are here
procurable; and I am therefore unable to ascertain whe­
ther the sphere, mentioned by the Arabian author, .• resem­
bled that described by Indian astronomers. At all events, 
he is. more modern0 than the oldest of [the Hindu writers 
whom I shall proceed to quote.f

The construction of the armillary sphere is briefly and 
rather obscurely taught in the Surya siddhdnta. The fol­
lowing .is a literal translation.

“ .Let the astronomer frame the surprising structure of 
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,.[ 
as also the equinoctial circle.

** Three circles must be prepared, (divided for signs and. 
degrees,) the radius, of which must agree with the respec­
tive diurnal circles, in proportion to the equinoctial: the 
three circles should be placed for the Earn and following 
signs, respectively, at the proper declination in degrees, 
N. or S. j the same answer contrariwise 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 Abhijit; and for the seven Mshis, 
Agastya, Rrahme, and other stars, *

* He wrote his treatise on optics and other works about the year 
11 0 0, — -B to gr. Did.

t  B h Ascaka  flourished in the middle of the twelfth century ; being 
horn, as he himself informs tis, in the Sdca year 1036. answering to 
A. D. 1114. .But the &4rya siddhdnta is more ancient.

J They are the col ima.
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“ In the middle of all these' circles is placed the equi­
noctial. At the intersection of that and the .supporting 
hoops, and distant from each other half the signs, the two 
equinoxes should be determined; and the two solstices, at 
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 o f the curve. Another 
circle, 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 the great 
circles before mentioned to the horizon • and observes, 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- spontaneous 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. m < ,  etc.)

More ample instructions for framing an armillary 'Sphere 
are delivered in the Siddhdnta Isiromani. The passage is 
too long for insertion in this place ; and I reserve it for a 
separate article, bn 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; respect­
ing which different opinions are stated by B h A s c a r a .  It appears, 
from what is said by him, that the notion of a libration of the equi­
noxes has not universally prevailed among Hindu astronomers. The 
corrector opinion of a'revolution of the equinoctial joints was ad-
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sent essay. A abstract of BhaSCABa’s description
may here suffice. In the centre ho places a small globe to 
represent the earth encompassed with circles for the orbits 
of the planets arranged like the curved lines in a spider's 
web. On axv axis: passing through the poles of the earth, 
and prolonged on both sides, a sphere, or assemblage of 
circles, is suspended, by means of rings or tubes adapted 
to the axis, so that the sphere may move freely on it. This 
assemblage of circles comprises a horizon and equator 
adjusted for the place, with a prime vertical and meridian, 
and two intermediate verticals (intersecting the horizon at the 
N. E. and S. W. and K  W. and S. E. points); as also , the 
equinoctial colure. Another circle is suspended within this 
sphere on.the poles of the horizon, apparently intended to 
measure the altitude and amplitude of an object,

Another sphere or assemblage of circles is in like manner 
suspended on the pole of the equator. It consists of both 
colures, and the equinoctial with the ecliptic adjusted to 
it; and six circles for the planetary orbits duly adjusted to 
the ecliptic ; as also six diurnal circles parallel to the equi­
noctial, and passing through the extremities o f the several 
signs. ' »/ ,

This, though not a complete description of Bhascara’s 
arm,illary sp here, will convey a sufficient notion of the in­
strument for the purpose of the present comparison ; and 
will justify th e remark, that its construction differs greatly 
from that of the instrument specified by Ptolemv.

In the description of the armillary sphere cited from the 
Snrya suidhUnta, mention is made of several stars not 
included In the asterisins which mark the divisions of the 
ecliptic. The following table exhibits the positions 'of

—— 1 ■ 1 1 ‘   ; < --------- *-------- * 1------------------ ------ --- ------------- :'v ' #*1' . *
vanred by some authors, but Has not obtained the general suffrage of 
Hindu writers on astronomy.
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those, and o f the few other stars which have been partieu- 
■ iarly noticed by Hindu astronomers.

Brahme _ , ,, „ ,. ,  , Grdht S, Surya
n ; : T  }  IdahavA. wlrvabMiimd. siddJiuntd, 

sara m um .

bat. Long. Lat. Long. Lat. f Long. Lat. Long
Agastyd............ 77" S. 87" 76° S. 80" 77°16'S. 85? S« 80° S. 90°

lubihaca, or ) 40„ g_ 86“ 4^0 s> 81" 40" 4 '5 . 84"36'40° S. 80° 
the hunter. j

Agni............  . .  —  —  8° N. 58° 8° 14' N. 57* 4' 8° N, 52*

BraJimehtidaya... —  —  81° N. 56" 3O"40' N58°86' S0° N. S8*f

P r a j d p d  t i j __ _  39 N> 61» 38"38'N. 56"5A 88"N.57°
or jBrdhtm )

Jpdmvtttst........., —  — 3°N. 183" 3° N. 183" 3° N. 180“

J p a s . . .............  _—  —  —  — ~  —  £)"N. 180"

According to the
The seven Rtshui .. . . . .

Sdcalya sanhitd.
Lat.

C k a tu .. .. ....................... ... 55“ N.
P tr 1, AHA ... .. .. .. .. 50° N„
P f.F LAST Y A .. .. .. .. 50 N.
A t r i .. .. •• «. >• »■• 56° N.
A k o ie a s  .. •* •• -  57° N.
V AHIStlT’H r . ................................  60’ N-
M A id  c h i  . .  .. .. .. ■* 6 0 ’ 1ST.

Here Agastya is evidently Canopus; as Eub&haca is 
Sirius. Brah’twlkvidaya seems: to he Oape.tla, which was 
shown, under that Indian name, to Dr. H it n t e R at Ljja-

f  The Sdcalya sanhitd and Talwa vivdcci agree with the Surya 
siddMnia as to the positions' of the first four stars. They omit the
other three,

. ’ .# .



yini. Agni .may be the bright star in the northern horn of 
the Bull (j3 Lain): ,Pt'cijapdt'il is perhaps the star on the 
head of the Waggoner (« Aurig»?j. The distances of the 
tiiree last mentioned stars from the ecliptic do not exactly 
agree with the places stated : but no conspicuous stars are 
found nearer to the assigned positions: and it may be 
remarked, that they are ail nearly in the longitude of 
the nacshatra Mrtgaiims, corresponding to the head of 
Orion ; and that the latitude, assigned to them by Hindu 
astronomers, is as much too small, as that of Mngadims is 
too great. .•

The star, mentioned in the Stiryd siddhdnta under the 
name of Apas or water, is doubtless a Virginis ; and Apdm- 
mtsa comprises the nebulous stars in the same constella­
tion, marked b. 1. 2. 3.

Astronomers give rules for computing the heliacal -rising 
and setting of the, star Agastya, on account of certain 
religious ceremonies to he performed when that star appears, j 
Va b Aha mi hie, a says, : Agastya is visible at Ujjayini, ! 
when the sun is T  short of the sign Virgo.’ But he after- | 
wards adds, that ‘ the star becomes visible, when the sun I 
reaches Ha&ta, and disappears when the sun arrives at | 
Rtihini’ His commentator remarks, that the author has ! 
here followed earlier writers; and quotes PabAsaba, say- 1 
ing, ‘ When the sun is in Haata, the star rises;, and it f  
sets when the sun is in Rdhini.’* B h A jf t 6 x p a l a cites 
from the five Siddhdntasf  a rule of computation, analogous 
to that which will be forthwith quoted from the Bkdswafd ; 
and leraarks, that three periods of Agastya's heliacal rising

*  ¥ f%*r si
SWHTqfq I
f  I  ancha siddhantat a treatise  b y  V a r Ah a  m ih ir a  
VOL. I I  Y
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are observed, viz. 8th and 15th of (surma and 8th of
Cdrtica. ■ .

The BhdmoM directs the day of Aga&tyas rising to* 
any p a r t ic u la r  latitude to be found by the following^ rule.
’ The length of the shadow of a gnomon* at a particular 
latitude, on the day of the equinox, is multiplied by 25 ; 
and to the product 900 are added; the sum, divided by 
225, gives in signs and degrees the place of the sun, on 
the day when Agastyu rises or appears in the south, at 
the close of night.’ The commentator adds, that s the day 
of the star’s setting may be computed by deducting the 
sum found as above, from 1350; the difference reduced 
to signs and degrees, is the place of the sun, on the day 
when Agdsi/ya sets in the southwest.’ According to these 
rules, Agastya in. latitude 26° 34’, rises when the sun is in 
4s 20° and sets when the sun is in 1 10 .

The Grand Idghava teaches another method of calcula­
tion. The length of the shadew 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. Agastya rises; or k  deducted 
from 78, to find the sun’s place when that star sets. By 
this rule, the star should rise, in latitude 26° 34, when 
the sun is at the 26th degree of the Lion, and should set 
when the sun quits the Bam. Accordingly, the Bhavishya 
and the Brahmevaivarta purdnas ordain oblations for 
Agastya three days before the sun reaches the zodiacal 
sign. Virgo; though the inhabitants of the province of 
Gaura, as observed in the last-mentioned ptirctna, perform
this ceremony three days earlier.

In regard to the -passages above quoted, it may be 
remarked, that the rule, stated in the BhdswaU, implies 
the distance of three signs, from the beginning of Aries, to

* la duodecimal parte.
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A gastya, and supposes th e : star to  become -visible -when 
distant one sign front the sun. B at the rule delivered 
in. the Garha Idghava places the star at the distance o f 
88« from the beginning of M esha, and supposes it visible 
in the right sphere, when 10° distant from the sun, A c- ? 
cording to  the quotation from Parasara, the right ascen- j 

sion o f  the star must have been, in  his time, not less than j 
AOOo reckoned from the beginning o f  M esh a; and the star, j ' 
rising eosmicaily, became visible in  the oblique sphere, at j 
the distance o f 60° from  the su n ; and disappeared, setting [ 
aeronychally, when w ithin  that distance. M aking allow- , 
ance, therefore, for the star’s proper motion, and change o f  , 
declination and right ascension, it remains probable, that 
P a s a ' s A BA’ s  rule was framed for the north o f India, at a ( 
period when the solstitial' points were, as stated by, that i 
author, in  the middle o f  -A iU shd  and beginning o f  D im - [; 
nishf’ha.*

1 have purposely reserved for separate consideration the 
seven Mshis, who give name to seven stars in Ursa m a jor; 
not only because their positions are not stated by Brah- 
MEOtUPTA, B h A s c A it A, and tlxe Stirya siddhanta, but also 
because the authors, w ho give their positions, ascribe to 
them a particular motion, or variation o f longitu de, different 
from other stars, and apparently unconnected with the pre­
cession o f  the equinoxes.

V a r I ha  mihira has a chapter in the VdrdM sarihitd 
expressly on the subject o f  this supposed motion o f  the 
Mshis. H e begins by  announcing the intention o f  stating
their revolution conformably with the doctrine of VrIddha

G a b o  A, and proceeds as follow s: 'W hen  k ing Ytr- 
DHISlTf’HIRA ruled the earth, the Munis were in Maghd, 
and the period o f the era o f  that k ing is 2526 years. They

* As. Rea*, vol, i i  p, 398.

. . . . ■ ' ' ‘ _ . . .  . ' : .
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remain for a hundred years in each, asteriam, being' con-; 
nected with that particular naashalra, to which, when it 
rises in the east, the line of their rising is directed.’*

The commentator, BhaW6tpala, supports the text of 
hi,a author by quotations from VbI odha  Gahba and 
C a S i a p a . ‘At the junction of the C a ll and D ir d p ar a 
ag es,’ says C a r o  A, ‘ the virtuous sages,- who delight in 
protecting the people, stood at the asterism, over which 
the Pitr'is preside.’ That is at Maghd. ‘The mighty 
sages,’ says CA&YAPA, ‘abide during a hundred years 
in each asteriam, attended by the virtuous ArushhatI,'

The author next states the relative situation of the seven 
BisUs, with Artjnmiah near her husband Vastsht’hA; 
and the remainder of the chapter is devoted to astrology.

The revolution of the se ven Miskis, and its periods, are 
noticed in purdnds. The following passage is from, the
S r i BM gavata-f

< From your birth (Pakicshit is addressed by 6 oca) 
to the inauguration of Nanda, 1115 years will elapse.

* -siTWwre *nr*r.

^ i f r  i

rref|-ai A 3 f%̂ rT:TpPdH W<TcrPcH| 1

; According to a different reading 'noticed by the commentator, the 
\ concluding hemistich signifies “ they constantly rise in the north-east;
\ together with AnuNniiAii.”

TTT*ar ; i
•J B ook xii. c, 2,
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' 01 the seven. Jliskis, .two are first perceived, rising in 
the sky ; and the asterism, which is observed to fee at night, 
even, with the middle of those two stars, is that, with which 
the M skis  are united, and they remain so during a hundred 
years of men. In your time, and at this moment, they are 
situated in Mugful

‘When the splendour of Vls-Hlhr, named C e i s h k .A, 
departed for heaven, than did the Cali age, during which 
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 Eishis were in Maghd, the Cali age 

comprising. 1200 [divine] years* began; and when, from 
Maghd, they shall reach JPurvdshMha, then w ill this Cali 
age attain its growth under N anda  and his successors.’

The commentator SbIdhara 3wXm1 remarks, that the 
constellation, consisting of seven stars, is in the form of a 
wheeled carriage. M.utfem, he observes, is at the extre­
mity; and next to him, V asisht ’iia in. the arched part of 
the yoke; and beyond him A koieas : next to whom are 
four stare in a quadrangle : Atbj at the north-east corner; 
south of him Pttlastya ; next to whom is Pm.aha ; and 
CRATtr is north of the .last. Such being their relative 
position, the two stars, which rise first, are P iji.aha and 
Crattj; and whichever asterism is in a line south from 
the middle of those stars, is that with which the seven 
Ittshis are united; and they so remain for 100 years.

A similar passage is found in the Vishnu purd&afi and 
a similar exposition of it is given by the commentator E at- 
N A a A B I! H a : but the period, there stated to elapse be­
tween the birth of P A m e s  h i t  and the inauguration of 
Nanda, 1015 years only.

'  432,000 common years. f  Pfirt 4. ch. xxiii. v. 32, &e .

■ G°^X '



he Matsya purdna  contains a passage to the like 
effect; but allows 1050 years from the birth of Paiucsih" 
to the inauguration of M A H A P A D M A; and. the seveit 
.Ru-his are stated as being in a line with the constellation 
sacred to fire (that is Qnlticd), 836 years later, in the 
time of the Andhra  kings.

In the Brcihme siddhdnta of S ac ALTA, denominated 
from its reputed author Sdaalya sankitd, the supposed 
motion of the seven ffish is  is. thus noticed:* 'A t the 
commencement of the yuga, Ciiatu was near the star 
sacred to ViSHtf tj (Sravand), at the beginning of the aste- 
rism. Three degrees east of him, was Pu l a h a ; and 
Pulastva, at ten degrees from this; Atri followed at 
three degrees from the last ; and ANGibas, at eight de­
grees from him; next came "Vasisht’ha, at the distance 
of seven degrees; and lastly, MARfein at ten. 1 heir 
motion is eight liptas (minutes) in a year. Their distances 
from the ecliptic, north, were respectively 55", 50°, 50', 56°,
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.’

LallA cited by MtjnTSwara in his gloss on the Bird- 
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 MarIchi and 
other celestial sages, beginning from the asterism of Vi- 
ranchi (BrahmA).’

Here Lalla is generally understood to mean. R ohini, 
which is sacred to Prajapati (or BRAHMA). But MU- 
nisSwara has remarked, in another place, that Lalla 
may intend Abhijit, which is sacred to ViDHI or BrahmA;

ON THE INDIAN AND ARABIAN ( f l l
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^  ^nd consequently may mean. SravanA, of which Abkiytt 
forms a part,: and thus Lalla and Sacalya may be re­
conciled. ' 1

Most of the commentators of the Stirya dddhdnta and 
Sirdm ani are silent on the subject of the seven M sh is.
But NkisiSha, in his vdrticd to the Vdsand bhdshya, or 
gloss on the Sirdm ani, quotes and expounds the Sdoalya 
mnhitd, and rejects VarAiu’s rule of computation, as 
disagreeing with pumncts. MrattWARA, in his commen­
tary on the Sirdmclm, cites some of the passages above 
noticed, and remarks, that EuAscarA has omitted this 
topic on account of contradictory opinions concerning it, V 
and because it is of no great use.

The same author, in his own compilation entitled S id - 
dhdnta s&rvabhauma has entered more fully into this sub­
ject, He observes, that the seven Rishis are not, like 
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 ethe- 
rial sphere above Saturn, but below the sphere of the stars. j 
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 to be computed by deduct­
ing GOO from the years of the Cali age, doubling the re- f 
mainder and dividing by fifteen: the quotient, in degrees, j 
is divided by 30, to reduce it into signs. Mu n i 3 vara 
supports this mode of calculation on the authority of SA­
CALYA, against VarAiia mihira and Lalla ; and affirms, 
that it agrees with the phenomena, as observable at the 
period of his compilation. It appears, however, to be a 
correction of SacALYa’s rule. - -

Camalacara, in the Tatwavivtloa, notices the opinion 
delivered in the Siddhdnta adrvabhawna;  but observes,
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that no such motion of the stars is perceptible. Remark- 
ing, however, that the' authority of the purdncis Jand san~ 
h/itds, which affirm their revolution, is incontrovertible, he 
reconciles faith and experience by saying, that the stars 
themselves are fixed; but the seven Hishis are invisible 
deities, who perform the stated revolution in the period 

specified.
If Cam alac aba’S notion he adopted, no difficulty 

remain's: yet it can hardly be supposed, tnat VarAiia 
MIHIRA and Lalla intended to describe revolutions of 
invisible beings. If then it he allowed, that they have 
attributed to the stars themselves an imaginary revolution 
grounded on an erroneous theory, a probable inference 

may 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 
scarcely he supposed, that authors, who, like the cele­
brated astronomers in question, were not mere compilers 
and transcribers, should have exhibited rules 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 
Yaraha MiatBA composed the VdrdU  sanhitd  about 
2800 years after the period assigned by him to the com­
mencement of the reign of YlTDHlSHfHlRA, or near the 

close of the third century after the expiration of YtjdhISH- 
i ’HtRA’s era as defined by him. For the circle of declina­
tion passing between Grata and PULAHA (the two first of 
the seven Hish'is), and cutting the ecliptic only 2 shoit ol 
the beginning of Maghd, was the solstitial colure, when 
the equinox was near the beginning of C rittied; and such 
probably was the reason of that line being noticed by 
ancient Hindu astronomers. It agrees with the solstitial



colure on the .sphere of Etr-DOXtrs/as described by Hip­
parchus.* A similar circle of declination, passing between 
the same stars, intersected the ecliptic at the beginning of 
Maghd when the solstitial colure was at the middle of 
Asleshd; and a like circle passed through the next astmam, 
when the equinox corresponded with the first point of 
Mesha. An astronomer of that period, if he wore apprised 
of the position assigned to the same stars by 0  A R  G A, re­
puted to have been tin1 priest of CrIshna and the Pdn(lnit) 
might conclude with V'ABAHA MIHIRA, that one revolution 
had been completed, and that the stars had passed through 
one wtcshatrn of the second revolution. In corroboration 
of this inference respecting the age of V A s i a  A  M I H I R  A’a 
astrological treatise, it may he added, that he is cited by 
name in the Pancha tantra, the original of the fables of 
Pilpay, which were translated for N ushJ KvXs  more than 
1200 years ago.f

The theory being wholly unfounded, YaeAiia mihikA’3 
rule of computation soon ceased to agree with the pliero- 
mena, and other rules have been successively introduced 
by different authors, as L  A 1.1 A, S acalya, and lastly,

* “  Hipparchus tells us, that Eudoxus drew the colure o f the sol- j
stiees, through the middle of the Great Bear j and the middle of 1
Cancer; and the neck o f H ydras; and the star between the poop I
and mast o f A rgo; and the tail of the South F ish; and through the j
middle o f Capricorn, and o f Sagitta ; and through the neck and |
right wing o f the Swan ; and the left hand o f Cepheus i and that he j
drew the equinoctial colure through the left-hand of Arctophylax ; 
and along the middle of hie body ; and cross the middle o f Chela ; j

and through the right-hand and fore-knee o f the Centaur; and j
through the flexure of Eridanus and, heed of C'etna ; and the back o f  j 
Aries across, and through tho head and right-hand of Perseus.”  Sir. I. 
Newton' s Chronology, § 29. Hts?r»ncii. ad Pheenom. in Petavh 
Urcmologia, p. 207, 208. ‘Bah .i t , Astr. Arte. p. 506. Costard, p. 136.

t PnEt'AcK to the Sanscrit edition o f the tiUopadMa, p. xi. [page 
17 3 o f  the present volume,]

y 2
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.MttnT § W AR A ; whose rule, devised less than two hundred 
y ears ago, does not yet grossly betray its insufficiency.

This pretended revolution of tire stars of Ursa Major is 
connected with two .remarkable epochas in Indian chrono­
logy; the 'commencement of the Cali yuga, or •sinful age, 
in the reign of Ytidhis f i f a m i ;  and its prevalence, on 
the failure of the succession of Gshatriya princes, and 
establishment of a different dynasty, 1015 years after the 
birth of Paricshit, according to the Vishnu purdna  or 
1115 .years, according to the Bhdgavata; but 1498 years, 
if a correction, which has been proposed by S r I dhara 
sV'AMf and some other commentators, be admitted. This 

i i subject has been already noticed by Capfc. W 11, FORT) in bis 
r  Essay on Yj CEAmAd i t y a ;* and it is, therefore, unne­

cessary to enlarge upon it in this place.
It has behn. noticed, towards: the beginning of the present 

essay, that the principal star of each nacskatra, is denomi­
nated • Ydgatdrd. Perhaps it.may not he superfluous tc> 
caution the reader against confounding these ydgd stars 
with the ydgas, of which a list is inserted in Sir ’Wi l l i Am: 
J’ONEs’s Treatise on the Indian Zodiac.! 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 contains a column specifying the ydgci, for each 
day, with the hour of its termination.

The ydga is nothing else than a inode of indicating the 
sum of the longitudes of the sun and moon. The rule for 
its computation, a* given in the Surya siddhcM a, B'hds- 
w ati and Graha Idghava, directs, that the longitude of the

* As. .Res,, vol. ix . {>. 117, fee. t  As. Ren., v o l. >i. p. 302 .
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^  ‘̂ un be added to the longitude of the moon; and the sum, 
reduced to minutes, is to be divided by 800 (the number of 
minutes in-13° 20'): the qotient exhibits the elapsed ydgas, 
counted from Vvihciimbha * It is obvious, therefore, that 
the yogas are twenty-seven divisions of. 360° of a, great 
circle, measured upon the ecliptic. But, if they be repre­
sented on a circle, it must be a moveable one in the plane 

of t he ecliptic.

Astrologers also reckon twenty-eight ydgas, which cor­
respond to the twenty-eight naoshatras or divisions of the 
moon’s path, varying, ho wever, according to the day- of 
the week. As the Indian almanacs sometimes appropriate 
a column to the moon’s ydfja for each day, I shall insert in 

a note a list of these ydgas, with the rule by which they are 
determined, f

* 1. risheumbhu. 2. Priti. 8. Ayushmat. . 4. SaubUgyu. 5. So- 
Ihana. 6. Atigai&a. 7. Sucarman. 8 . Dhriti. 9. &ula. 10. &aMa.
I I .  Vriddhi. 12. Dhruva. I t  VydgHta. 14. BerthaAa. IS. Vajra.
16. Siddhi, 17, ryalipita, IS. Mariyas. 1 9 ..Parigha. 20. Siva.
21. Siddka, £2. Sddht/a. 83. Subha. 24. ^«ci«. 25 . Brahman, 26.
jlindra. 27. VaidhrUi.

f  1. Ari'ud*. 3. Cdladanda. 3. Uhumra. 4. Prajdpati. 5. Saumya.
6. Dhwtnesha. 7. Dhwaja. 8. Arfmtsa. 9. Vajra. 10. Uudgara, 
l i ,  Ch’halra. 12. Maitra. 13. Mdnasa. 14. Padma. 15. Zambuaa.
16. Vtpdta. 17. Mrityu. 18. Caxia. 19. Siddhi. 20 . Subha, 21. 
Amrlta. 22. Musula. 23. trades. 24. Mdtanga. 25 . Rdcshasa. 26, 
chara. 27. St'hira. 28. Pravardha.

The foregoing list is extracted from  the RxtnamAld o f 
He adds the rale by  which the yogas are regulated. On a Sunday, the 
naeshatres answer to the ydgis, in their natural o rd e r ; via. Aswini to 
Ananda, Bhamhi to CdlandaUa, &c. But, on a Monday, the first ydga, 
(Ananda) corresponds to Mrtgaliras, the second to Ardra, and so 
forth. On a Tuesday, the nueshatra, which answersdm the first ydga, 
is Aileshd- on Wednesday, Histix ; on Thursday, AnurddU i  on 
Friday, Wlardsfm'dha ; and on Saturday, SataliM.

Almanacs usually contain another set o f astrological divisions o f 
- the lunar month, which it may ba proper to explain. They are de-



Another topic, relative to the zodiac, and connected 
•with astrology, remains to be noticed. I allude to the 
BrishcAnds answering t o , the Decani of European astrolo­
gers. The Hindus, like the Egyptians and Babylonians, 
from whom that vain science passed to the Greeks and 
Homans, divide each sign into three parts, and allot to 
every such part a regent exercising planetary influence 
under the particular planet whom he there represents.

The description o f  the thirty-six Breahcd'hm is given 
towards the close of V a b Ah a  m Ib i b a ’s  treatise on the 
casting o f nativities, entitled VHhat jataca. It is here 
translated conformably with the gloss of BnAfidTPALA : 
omitting, however, some variations in the reading of the 
text, which are noticed by him j but which can be of no 
use, unless occasion should arise for reference to them in 
comparing the description of the dreshcdnas with some 
amulet or ancient monument in which the Decani may be 
supposed to be figured. Even for that, purpose, the follow­
ing description will probably suffice.

1. [M a e s ]  A  man with red eyes, girt round the waist

nominated Carada ; and consist o f  seven variable and four invariable, 
as in the subjoined list :

Variable Caracas. Invariable Caracas,
1. Bava. 1. iSacuni.
2. B^lava, 2. Chatashpad.
3. Caulava. 3. Naga.
4. Taifcila. 4, Ointughna.
5. Gara.
6. Vanrij. .
7. Visht'i.

They answer successively to half a Ht'hi or lunar, days Cintughna 
being always assigned to the first half o f the first tii'ki ; and the 
variable cctranas afterwards succeeding each other regularly, through 
eight repetitions : they are followed by the three remaining invariable 
caraiias, which conclude the m onth; Ckatushpdcl and Ndyti apper­
taining to d'nvivxsyd or the new moon, and &ctcuni being appropriated 
to the latter half o f the preceding Ht’hi,

m  1 1  ' ( c t
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" ^ ^ w i t h  a white doth, of a black complexion, as formidaVlt as 
able to protect, holds a raised battle-axe.

2. [The StJS] A female, clad in red apparel, with her 
mind fixed on wearing ornaments, having a mare’s head* 
and a belly like a jar, thirsty and resting on one foot, is 
exhibited by Yavana as the figure of the dre'shcdna in 
the middle of Mesha*

3. [JUPITERj A fierce and wrathful man, conversant 
with arts, of a tawny complexion, solicitous of action, but 
unsteady in his resolves ; holds in his hands a raised stick, 
and wears red clothes. He is the, third in the tripartite divi­
sion of M 0 m .

4. [VeNUs] A woman with hair clipped and curled, a 
body shaped like ajar, her clothes burnt, herself thirsty, 
disposed to eat, and fond of ornaments: such is the figure 
of the first in Vrishabha.

5. [Mercury] 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, 
grain, house, and kime, conversant with arts; and in dis­
position, voracious.

6. [Saturn] a  man with a body vast as an elephant’s, 
and feet great as a Sarabhas.f with white teeth and a 
tawny body, his 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 he a woman fond of working with the needle, 
beautiful, delighting in ornaments, childless, amorous, and 
with her arms elevated.

* “  MeshamadhyJ drcsficdiiarupain yavandpadishiam.1’ Bha’H’A"'- 
paLa expounds this “ declared by YavakAohAkva, ’ ’ “  Y a vcn d  
charyaih cat’hitaml'

t A monster with eight legs, who destroys elephants.

1 ' ■
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8. [ 1 knits] In the middle of the sign Gemini is a man, 
with the face ot a garudas standing in a grove: lie is an 
archer clad, in armour, and holds a bow : he meditates on 
sport, hi. children, ornaments, and wealth.

it [Saturn] At the end of the sign Gemini is a man 
decorated with ornaments, having as many gems as the 
ocean contains; clad in armour and furnished with bow 
and quiver; skilled in dance, music, and song, and prac­
tising poetry.

10. [The Moon] The wise declare the first in. Cancer 
to be an animal with the body of an elephant, the feet of a 
Sarabha, a boar’s head and horse’s neck, standing in a 
grove under a sandal-wood tree,f and upholding leaves, 
root, and fruit.

11. [M a r s ]  In the middle of the sign Cancer,a woman, 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 palwsa* tree.

12. [J u p it e r ]  Last in Cancer is a 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 seek ornaments for 
his wife.

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

14. [Jupiter] A man formed like a horse, bearing on 
his head a garland of yellowish white flowers, wears a leather 
dress: uneonquared like a lion; armed with a bow, and

* An eagle : ot else a gigantic crane. Perhaps a vulture, 
f  Santalum album sive Sirium myrtifotiura. 
t  Butea frondosa. § Boinbax heptaphyllum.

#



distinguished by a hooked nose; be is placed in the middle 
of Leo:

15. ['.VIars] The third in the tripartite division of Leo, 
is a man having the head of a hear, with a long heard -arid 
curled hair ; in disposition similar to an ape; and holding 
a staff, fruits, and flesh.

16. [MebcvrY] A damsel, hearing a jar filled with 
blossoms, (her person .clothed in apparel soiled with dirt,) 
solicitous for the union of dress with opulence, is going 
towards the family of her spiritual parent: such is the first 
of Virgo.

17. [ S a t u r n ] A man of-a dark complexion, with a 
cloth on his head, holds a pen, and is casting up accounts 
of receipts aiid disbursements: he bears a large bow, and 
his body is covered with hair: he is placed in the middle 
of the sign.

18. [V enus] 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.

19. [V enus ] A man is proceeding along the middle of 
a highway; holding a balance, and having weights in his 
hand; he is shrilled in measuring and meting, and meditates 
on commodities and their prices. The Yamnaa  declare this 
form to be. first of Libra*

20. [Saturn] A man with the head of a vulture, car­
rying a water-pot, is anxious to proceed, being hungry and 
thirsty; in thought, he visits his wife and son. He is 
middlemost of the balanee»bearor (Libra.)

# Tadrv.pani vadanti Yavandh prat'hamclm f.nMydh.̂  This might 
signify lt Y avana declares ;”  for the plural is used in Sanscrit re­
spectfully : and BnA'H'dTrAkA has before expounded Yavana as in­
tending YavanXchAryA r  but a different explanation occurs a little 
lower.

■ ■' D|Vjf(jION'S OS* tHE 20DIAC. J
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[M&kccry] a  man, in figure like ,mi ape, a d o r n e d  1  
~~ witb gems, hearing a golden .quiver and armour, and carry­

ing fruits and flesh, is scaring-deer, in a  forest: such, is the 
figure exhibited by the Yavcm as*

22. [ M a r s ] A woman, without clothes or ornaments, 
comes from the great ocean, to the shore; she has fallen 
from her place; round her feet are serpents entwined; hut 
she is pleasing: such is the first o f the sign Scorpio.

23. [ J u p i t e r ] A  woman, with, a body like a tortoise 
and a jar, and with serpents entwined round her person ; is 
solicitous to prepare local comforts for her husband. This 
figure the wise pronounce to he the middle one o f Scorpio.

"'24- [The M o o n ] The last of the .Scorpion, is a lion 
with a large and stooping head resembling that of a tor­
toise-, he guards-- the place where sandal-wood grows,, -ter­
rifying dogs, deer, hoars, and shako,Is.

25. [ J l p i TKW] An animal with the body of a horse 
and-head of a man, holding a large bow, stands near a 
hermitage and devoutly guards the implements of sacrifice; 
such-is the first of the-three divisions of tire bow (Sagitta­

rius)
'go. [ M a r s ]  A pleasing female, o f golden complexion 

like the ehmnpaca,t moderately handsome, sits on a 
throne, distributing marine gems. This is described as the 
middle division o f the bow.

27, [The S un] A . man with a long beard, o f a com ­
plexion yellow like the champar.a, is sitting on a throne 
with a staff in his hand : he wears silk raiment and a 
deer’s skin.: such is the third figure o f the ninth sign,

28. [Saturn] A  man, o f a terrible aspect, - with the,

* «  Yavanair u d ih r i t a h which Bili-f-fAt p a expounds “  declared, 
by the ancient Yavanas,”  “  purafayavanmh.”

f- Michelta C'hampacs.
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body of a hog, hairy, having tusks' like a Maeam* holds 
a yoke, a net, and fetters. H e is first of Capricorn,

29. [VEStrs] In the middle o f M aeam  is a woman 
skilled in music, with eyes large like the petals o f the 
lotos, ..nrl with a dark, complexion. She seeks various 
things; she is decorated with jewels; and wears metallic 
ornaments in her ears.

oO. [M ekotjbz], A mail shaped like a Cinncsro,j* clothed 
in a woollen cloth, and furnished with quiver, bow, and 
armour, bears on his shoulder a, jar adorned with gems : 
he is last of the sign M aeam .

• I., [The Sun] The first of the jar (Aquarius) is a man 
with the head of a vulture, clothed in silk and wearing an 
antelope’s hide with a woollen cloth : his mind is busied in 
obtaining oil, ardent spirits, water, and food.

32. [MercobyJ In a burnt carriage, a woman clad in 
soiled apparel, bearing vessels on her head, is collecting 
metals in a forest containing cotton trees.

33. [ Vends] A  man o f a dark complexion, with hairy 
ears, adorned with a diadem, carries and transports vases 
with articles o f metal, and with bark, leaves, gum, and 
fruit. He is last of Gwnbha.

o k  [ J u Dj.t e b | the first of the fish (Pisces) navigates 
the sea in search of ornaments for his w ife: he has jewels, 
and his hands ate lull o f vessels used in sacrifice, together 
with pearls, gems, and shells.

31. (1 lie Moon] A woman, surpassing in complexion 
the blossom of the ch&mpdca, ascends a ship with lofty  
masts and flags; and approaches the shore o f  the sea, 
accompanied by her retinue. This is declared by sages 
to be the second in the tripartite division of M ina.

* A sea monster. Perhaps the Narwhal may be intended 
t A human figure with the head of a horse 
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36. [Mass] Near a cavern, in a forest, a naked man, 
with serpents entwined round his body, and tormented by 
robbers and fire, laments. He is the last of the fish.

A r a b i a n  astronomers in like manner divide each sign of
the Zodiac into three parts, denominated. Wo je ll {&=-«} or 
in the plural W 'iijuh (*y=-)> which severally belong to the 
different planets* thence called J.iab * * §d wajeh. The proper 
import of the term (W j) is face or countenance; agreeing 

• with the Greek apooww, which is similarly employed in 
this acceptation.-**

The near correspondence of the dretshcdnaa with the 
Decani of Roman authors and Aexarol of Grecian writers 
wi!.» be evident from the following passage o f ManilIuS, 
supported by quotations from other authors, which I shall 
insert on the faith of Saumaise;* the original works, 
from which they are taken, not being here procurable.

ManiUUS says§

Quam partem decirna dixere Dccania gente*
A  numero nomen position est, quod partibua astrs 
Condita trieenis propria nab aorte fcruntur,
E t tribnunt denas in ae cocuntibus astris, 
laquo vicem terris babitantur sidera Signia.

H e p  H M s t  i o  n expressly declares, || that “  each sign of 
the zodiac is divided into three Decani comprising ten.

* In the following order, beginning from Aries s «»*. Mars, the 
Sun Venus, Mercury, the Moon, Saturn, Jupiter, Mars, the San, be.

’ IkTiwdnu’l Safi.
f  IOkmici Malhesia seu Jstron., vide infra.
J Saumasiy Piiniitnm Excrcitationes, p. 460, &c.

§ L ib. iv. 298— 302.

|| K*1 rsrh , o piv )f{iw xovr«V’ " W * TSir0S
ffiKBT•
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degrees each : the first division of Aries is name;! Chffitdare; 
the second Ohoataxihre, and the third Sicet.”  \

PiKMicus differs in the names,, and does not allow tea 
complete degrees to each Decanus. Thus, in il e sign 
Aries, the three first degrees are, according to him, unap­
propriated ; the five next belong to the first Decanus 
A n itan ; the. next nine arc vacantand the four following 
appertain to the second Decanus Senachor; five degrees 
are again unoccupied ; and the four last belong to the third 
Decanus Smtaaher* * * § | |

We learn from PsEEUrst that the several Decani were 
figured with different attributes and dresses; and, from 
Demo partus and Fiioticusf: that they represent the 
planets. The first, appertained to Mars: the second to 
the Sun; and. the third to Venus (the Hindu author says,
Jupiter).

This astrological notion was confessedly received from 
foreign nations. The doctrine seems to be ascribed by 
Fmuctrs to Nek epso, king of Egypt :§ and P se LETTS 
cites a Babylonian author, whom he calls T btfc gr; and 
who is also noticed by PoRPHYiutrs : besides, the names of

• Saumasii Plin. JBxerc. p, 460.

-f- BiVl ydq Iv ixdira rSv fadiaiv rgs% xareiHy/ihci Ae.xu.vot iraixt- 
XhfiOQ<p<n, 6 irarepii nitexvv, 6 S’ e/j «AAo n  erryjinaTitr/isvô  
elxatr/ia. aiv si id  eiSv xai id tr^tipara SaxivKhov ryyAvJers atpsvSo- 
1'«<?, uiroiQO-naia Seivojv ipavr/aerat. ravra piv otiv 6 TeiAgos xai 0i xar’ 
ixshov irsqiiToi id. jueiifivqa.

t  “  Primura ngoirmitov est is plaueta cujus signum e s t » secundum 
irgStramov planets sequens, et tie deinceps. Aries est Martis prinram 
itgovamov, secundum Solis, tertium Veneris, juxta seriern errantium.”
This agrees precisely with the Arabian

§ Sic et Nekepso, SEgypti justissimus impemtor, et astrolqgus 
valde bonus, per ipsos Decauos omnia v itit  valetudinesque col legit 
ostendens quara caletudinem qnis Decanus cfficeret, &c.
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tli® Decani, stated by I e p e s s t i o h  and Framers, are 
decidedly barbarous. It was not, therefore, without reason, 
that SATJMAISE and Kirober sought a derivation of the 
word Decamis itself from a foreign language. It cannot 
'be deduced, as ScalIger proposes, from the similar term 
for an inferior officer commanding ten men;* since this 
office and its designation were first introduced later than 
the time of HaRiuos, by whom the astrological term is 
employed; and PoRPHTBI tJS expressly affirms that the 
word was used by those whom he denominates ‘an- 
cients.’f Htjet, not concurring in either of the opinions 
above-mentioned, supposes the term to have been cor­
ruptly formed by the astrologers of Alexandria from the 
Greek numeral with a Latin termination.J If this be ad­
mitted, it still remains not improbable that some affinity of 
sound, in the Egyptian or in the Chaldaic name, may have 
suggested the formation of this corrupt word.

The Sanscrit name apparently comes from the same 
source. I do not suppose it to be originally Sanscrit;  
since, in that language, it bears, no etymological signifi­
cation. For the same reason, it is likely that the astro­
logical doctrine itself may be exotic in India. One branch 
of divination, entitled Tdj'aea, 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.
If so, it is likely that the Hindus may have received astro­
nomical hints at the same time.

* Erant Decani denis milUibus propositi. Vkget. 2. 8.
~f* Qv-g rtva.<i ixatecrav dexwi'Ovg ot ‘jtahouoi,
\ Hgbtii animadversiones ad Mcinilium. Lib. iv. v. 298.

' ’
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By their own acknowledgment* they have cultivated 
astronomy for the sake o f astrology; and they may have 
done so with the aid o f hints received from the same quar­
ter, from which their astrology is derived. In the present 
instance YakAha MIHIRA himself, as interpreted by his 
commentator, quotes the Yd-WWias (meaning perhaps Gre­
cian authors), in a manner which indicates, that the de­
scription o f the dreshcctnas is borrowed from them.

The name o f  Y avanAc h au ya , who is cited by B h  a  t - 
TdTPALA, would not be alone decisive. He is frequently 
quoted by Hindu astronomers: and it i s ! possible, though 
by no means certain, that, 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 
y a v a n .4c h a r TAis  cited by Sanscrit authors; and to 
compare the doctrines ascribed to him with those o f 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, winch has been here proposed.

* Bh-Sscara expressly says, “  By ancient astronomers, the pur­
pose of the science is declared to he judicial astrology ; and that, 
indeed, depends on the influence of configurations ; and these, on the 
apparent places of the planets.'’— G-iUiI/njJ’ja, 1. v. 6.
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>:)'» the Noli,oil of the .H indu Astronomers concerning 
the Precession of the Equinoxes and  Motions of 
the Planets. '

[From  the Asiatic Researches, vol. x ii. p. 209—-260.
Calcutta, 1816, 4to.]

In an'essay on the Indian and Arabian divisions of the 
zodiac, inserted in the ninth volume of the Asiatic lie 
searches, I adverted to a passage of Bit 4. s c  AKA, on the 
precession of the equinoxes, and intimated an intention of 
further noticing this subject in a separate essay* The 
passage which I had then in view, ofecurs in B h X s c a r a ’ s 
description of the armillary sphere.f It appears to me 

' deserving o f distinct examination for the information which 
it contains, the difficulties which it presents, and the va­
riety of topics which it suggests. I  shall here quote the 
original, and add a verbal translation.

S IT fs rR T rr: m et  I

tr^rwT: *rarr \\\*m

w m r o  it n its  i

rTTqilt rl̂ ITRJTNr̂  || ||

" The intersection of the ecliptic and equinoctial circles 
in the Crdntipdta, or intersecting point o f the sun’s path.

* ^s' ^ e8'* ix* p. 353. [p. 350 o f  the present volume.] 
f  GdUdhy&ya, c. 6. v. 17 and 18.

XV,
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revolutions, as declared on the authority o f  StfaiTA (Sau~ 

rdotdh), are retrogade three myriads in a culpa. This is 
the same with the motion of the solstice, as affirmed by 
M u n j a l a , and others, But, according to thei ■ doctrine, 
its revolutions are 199, 669 in a culpa*'

I his is the very passage to which the commentator on 
the S i/rffa  siddhdnta, cited by Mr. Davi s* alludes, where 
he says, « the meaning of B H a S C a b a A c u A r y a was not 
that Sitoya [in the S ir t /a  siddhdnta,] gave, 80,000 as the 
revolutions of the places of the colures, in a c u lp a ; the 
name he used being Saum not Stirya, and applied to some 
other boob.*

It is certainly true, as here observed by this commen­
tator, that BhAscARA’s „ q u otation does not agree with the 
text of the Surya, siddhdnta, which expresses, ‘ The circle 
oi the asterisms moves eastward thirty scores in a yaga, 
Multiplying the number o f elapsed days by that, and di­
viding by the terrestrial days, [which compose the cycle,] 
the quantity obtained is an arc, which, multiplied by three, 
and divided by ten,] gives degrees (am!a) termed uyana,
[or the place of the colure.]’

« ;fr w »ff i

fr^tf^THT ^rnarfiT frirsn u

Here the number o f revolutions is 600 in a yurja an­
swering to 600,000 in a cu lp a ; and not, as stated by 
BhAscara, 30,000. But the commentator’s mode o f re­
conciling the contradiction, by supposing a different book 
rom the S tiry a  siddhdnta to have been intended, is incom-

* A.. Res., vol. ii. p. 267. + Katiu of 27„ ~
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-J'.ifSatible w ith  B e a s c A u a ’s own explanation o f his text, in  
the VdsanA bhdshya, containing annotations by  h im self on 
his o w n . treatise. He there says i n  express w ords, ‘ th e  
revolutions o f th e  intersecting p o in t o f th e  sun’s path are 
stated in th e  Surya etddhdnta, as am ounting to  30,000 in 
a culpa.’*

His commentator, M u N i 6 w a e a , has therefore recourse 
to other expedients for reconciling the contradiction between 
BIt AsOaba ’ s quotation and the text of the Sti'n/a Sid- 
dhdnta. Some, he observes, have, proposed to read niyvta 
«a hundred thousand,’ for ccyuta ' a inyriad.’f Others 
have supposed the calpa to be a twentieth part only of the 
period usually so denominated. The commentator further 
‘suggests the resolution of the term vyastdh, translated 
‘ retrograde,' into vi for vinsati ‘ twenty,’ and astdh, 
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

* B h A s c a r a ’ s  Fdtmd bid shy a on the astronomy and spherics o f  his 
Siddhinta UrdmaiU, This volume o f annotations is comm ented, with 
the &iro'maH, b y  Nuisihha in the Vinn.i vdrtica, aa proceeding from 
the same writer ; and is expressly acknowledged to. be a w ork o f  the 
author o f the text (as it actually purports) by  the scholiast MtmfS- 
w ara , in this very place, where he is endeavouring to  support his 
ow n interpretation o f  the text, against the apparent and natural sente 
o f  a passage in the author’s notes.

| He alludes either to the VJsanJ vdrlica, in which that emenda­
tion o f the text is actually suggested by the annotator 'N kIu h b a , or 
to some earlier commentary in which the same conjectural emendation 
may have been originally proposed.
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- -preference to an equally strained interpretation, which 
divides the sentence into two members: ‘ its revolutions 
are declared by S ftm , and [according to a different an, 
thority] are retrograde three myriads in a calpa.’

However unsatisfactory these explanations of the text 
nmy he, they prove the concurrence o f the commentators 
o f both works, in the received interpretation of the obscure 
passage of the Surya siddhdnta, which is the subject of 
their discussion. That interpretation is supported by cor­
responding passages of the Selma siddhdnta, Laghw va~ 
m h i’ha, and Sdcalya semhitd, in which the number of six 
hundred revolutions is explicitly stated:* as well as by 
other quotations, which clearly demonstrate, that a libra- 
tion of the equinoxes, at the rate of six hundred in a yuga, 
was there meant. For, in all the passages quoted, the 
revolu tion, as it is termed, o f 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 
text of the S'A/rya siddhdnta, is distinctly shown by the

j f fw r  ’ssrcwr it

S<Sm» siddhdnta.

S X ^
frrf% ^ i!

Sdcalya, imhM, i. 286—291.

^ t : r-351 rhif^tfFrsir n
L&ffhn pdsisht’M siddhdntd,

citsd by lUcApnAl opd NuJsinha, on the SwnjA siMhdnta.
• z 2 "
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•; ' commentator cited by Mr, Davis,* aa well as by the other 
commentators on that work.

The same doctrine is taught in the Pdrdmrc* liiM hdrda, 
as quoted by MbnI&WABA ; and, if we may rely on the 
authority of a quotation by this author from the works of 
A k y a b h A t t a , it was also maintained by that ancient, 
astronomer: but, according to the first-mentioned treatise, 
the number of Ijbrations amounts to 581,709, and, accord­
ing to the latter, 578,159 in a c a lf a, instead of 600,000 j 
and AaVABHATfA has stated the limits of the lib ration at 
24" instead of 27".f

B h Ascaba. himself, adopting the doctrine for which he 
quotes the au th ority  of M u n j a ia , in the passage above 

'cited,, mentions a  complete revolution of. th e  places of the  
coheres through the tw elve signs of the zodiac, a t the rate

II in j \t  ■/ VI
of 59 54 2 31 12 per annum, or 199/369 complete revo­
lutions in a c a lf a. Having computed upon the same 

. principle, the quantity of the precession in his own time
ii», s o  i. ii in m .. r vi

at 91,189 0 10 54 35 23 55 40 48, he thenc# for the
sake of facility in calculation, assumes in his practical trea­
tise, named Caraha ctiivihala, the actual precession in 
whole numbers at eleven degrees, and allows the annual 
motion to be taken at one minute.-]; The time for which this

* As. Res., vol. ii. p. 267. The commentator is NuIsUW*.

Abyabha^  a; in tteer j fr y a r h ia ia ta  ; quoted by MunI^waha. It is espe­
cially necessary, to distinguish the particular work of this author, to 
which reference is made: for Buahmkgupta reproaches him for his 
ihe»riBiat»ney in affirming revolutions of the nodes in the Atydsh* 
ia la la , which he denied in the D a ta  g ilaca . It is therefore probable, 
that the libration of the equinoxes (considered as nodes) for which the 
first-mentioned work is quoted, may not he stated in the other.

f  SIi nUwasa, in his commentary o n  the Airo'mani,
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eompntetioB was made, is the same w ith  the epocha o f the  
Garana CAtWiala;* w hich is th e  yea? 1105 Saca.t th ir ty -  
three years after the Sirdmani was completed.J 
il B H i s a b a ' s a u th o rity , supporting th a t o f M  tru  j ■&i , a , 
and countenanced b y  V IS  H I f  V c I IA  N I)  a  a ’3,§ has not 
availed, w ith  In d ia n  astronomers. Even Ida com m entator 
M in?t§:wAEA rejects the notion o f  a complete revo lu tion; 
and, in  his o wn treatise entitled  Siddhdnta sdrvabttauma, 
asserts the doctrine o f libration, and attem pts to refute the  
other opinion, not indeed b y  argum ent, h u t in  deference to  
the Stirya siddhdnta and other authorities to which i t  is 
opposed. Upon the same ground, C AM  a L i e  A BA in  the  
SiddMnP.t tatwamvioa says, 'T h e  degrees o f the-colures, 
as stated b y  Mcnjala, and taug ht in  the Birdmani, con­
tra ry  to  w h at is declared by A k o a  (SC 'E v a )  and others, 
from not r ig h tly  understanding w h a t was by  them  declared,

• T h e Gratia Hghavn, written in 1442 Sctca, deducts 444 from tlie 
expired years o f  the mca, and divides by sixty, reckoning the pre­
cession at a minute a year. This agrees nearly with the CaruAu eaftt- 
Aalflj for, i f  the same number (444) be deducted from the years expired 
(1105 idea), the remainder gives but one minute above 11« the quan­
tity there assumed by Bb Asca.ua.

KAmachandka, "who in the Cila nirAaya states the quantity o f 
precession as amounting to 12°, arid rechons the precession at a 
minute o f  a degree, a year, enema also to have followed the same 
authority. He may therefore have written about sixty years subse­
quent to the date o f  the CaraAa mtihala-, or &dca, 1165. This ascer­
tainment o f the age o f  RAMAOHANimA AchAhya is a step towards 
investigating the age of writers in other branches o f  science who 
have quoted this author, or who are cited by him. They are nume.. 
rous.

f  F .uzf, in his translation of BhAscaha’ s Zildmti. 
f  For it was finished when the author was thirty-six years o f age ; 

and he was born in 1036 Oca-, as he informs us.
§ Author o f the Vasish't’ha siddhdnta, a distinct work from the 

Zaghn vasisht’ha cited by DAdAbhAi and (under the title o f Va- 
sishfha siddhdnta) by  Nbisjnha.



-  must be rejected by the wise.’ He certainly lrero expresses 
the prevalent opinion of the Hindu astronomers, ■which is 
decidedly in favour of a libration of the places of the 
eoltum

Besides Mtns j  £  i, a mentioned by B i i as ca ba , the only 
other ancient author, whose name I find quoted for a com­
plete revolution of the equinoctial and solstitial points, is 
Vi s h n u  c h a b d b a , from whose works a passage is cited 

. by PBiT’ntoACASwAfflf, declaratory of a solstitial yaga, 
or period of the ayana. The text is corrupt in respect of 
the lowest digits of the number; and, having found mo 
other quotation of it, I shall not attempt to state the period 
from a conjectural emendation of this passage.

It is necessary to observe, that some of the ancient 
writers on astronomy have not admitted a periodical motion 
of the equinoxes. This is  adverted to by B H k s c A B, A him­
self,* who instances Bbahmegupta. The reason of that 
omission or denial is supposed hy B h a s c a k a + to have 
been the inconsiderable quantity of the deviation or preces­
sion, not then remarkable, and consequently unheeded by 
Bb a h k j g d p I a ; since whose time it is become sensible, 
and therefore it is now taken into account* BhISCAEA 
next inquires ‘ why Bbahmegupta and the rest did not

*  Ift fch0 V i  sand th d sh ya . j  ‘{b id .

TTBff -

‘ Why has it not been stated by Bbahmegupta and other skilful 
astronomers f It woe not perceived by them, because it was then in­
considerable. But it is perceived by the moderns, because it is n ow  
considerable. Accordingly it is concluded, that there is motion, [of 
the solstice,’.] BhAscaba, in the V i s r n t  b U th y a .  

j 1 1 .

• n
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\ îy^5eV«fihelesa state-it on the strength of authority, since it *'' ' 
'hadbeen, declared in the Saura Mddhdnla; in like manner 
aa the numbers of revolutions, the periphery of epicycles,
&c.r*

He replies: ‘ In mathematical science holy tradition is , 
authority, so far only as it agrees with demonstration, j 
He goee on to say, 'Such motion, as results from the 
assigned revolutions, by which, places being calcula ted agree 
with those which are observed., must be admitted, whether 
taught by a holy sage or by a temporal teacher. If then 
the same places are deducible from other revolutions, 
which of the assigned motions is the true one i The an­
swer is, whichever agrees with present observation must- 
be admitted. But, if in process of time, the difference (• 
become great, then men of genius, like B kahmegupta , 
will arise, who will acknowledge such motions as agree 
with present observation, and compose books (tidstras) 
conformable thereto. Accordingly this mathematical science 
has no end in eternal time.’

But B r a H m E a U i* T A’s commentator, expounding a pas­
sage of this author,f which he considers to be levelled 
against those who affirmed a periodical revolution of the 
solstitial points,, and which does deny such a revolution, 
and declares the solstice to be invariable, because the 
longest day and shortest night occur constantly at the end 
of Mit’huna 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 Atleskd, and 
beginning of BhanisM’hd, and proceeds to remark < this

f Ch. ii.
i
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I'T---5"''' only proves a shitting of the solstice, .not numerous revo­
lutions of if through the ecliptic.’ His notion- appears 
then to have been, that his author was aware of the fact of 
a change in. the positions of the solstitial and equinoctial 
points, but did not admit the inference that the motion must 
be periodical.

From all that has been said, it appears, that some of the 
most celebrated astronomers, as Bit A hm e  gupt.A, have 
been silent on the subject of a. change in the places of the 
cohires, or have denied their regular periodical motion. 
That others, as M e Jf j  a l a and Bnise.uu (we may add 
VrsHUtr oh an DBA) have asserted a periodical revolution 
of the places of the colures. But that the greater number 
of celebrated writers, and all the modern Hindu, astrono­
mers, have affirmed a libration of the equinoctial points.

The earliest known author who is cited for the support 
of this doctrine, as far as present research has gone, is 
I e y a b h a t t a , who is undoubtedly more ancient than 
BiiAHMEdUPTA; for he is repeatedly quoted in the Brahme 
sp’huta avldhdnta, which is ascribed to B k a h m e o u p t a , 
and which there is every reason to consider genuine, since 
the text of the book accords with the quotations from that 
celebrated astronomer to be found in treatises of various 
dates.

I purposely omit in this place the Storya siddhdniti, 
Sdrna, Sdcalya, V a m U ’ka and Pdrdsara, because their 
authenticity and age are subjects of question or of contro­
versy.

Relying then upon the quotation from the work of Arya- 
bhaIta, and on the tendency of BHi&Oa k a ’s observa­
tions both in his text and notes, it may be inferred, that 
the notion of a libration of the equinoxes is of. some anti­
quity in India: since B kamhegi tpta , by whom Absta- 
Ii H A t t A is repeatedly mentioned, is either author or
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republisher of an astronomical system which was copied by 
BhasoakA hi 11.50 A. d., but which is adapted to a much 
earlier age.

The doctrine in question found advocates formerly among 
the-astronomers of Europe and of Arabia. A k.zaei,, a 
Spaniard, and a mathematician of the eleventh century,* * * § 
author of a treatise, entitled observations on the obliquity 
of the zodiac, affirmed a libration or trepidation in longi­
tude within, the limits of 10° E. and W. at the rate of 
a degree in seventy-five years.f Two centuries after him- 
T hAbit be IT Korr a'il* 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 oaid ter, 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 
circle described with the radius 4° IS' |S".||

They were led, to that hypothesis (according to a remark 
quoted by the authors who have refuted the notion*}) by 
considering that ‘ H e r m e s  had found some of the fixed 
stars more distant from the beginning of Aries, than P t o ­

l e m y  subsequently did: for instance the bright star of 
Hydra in. 7° of ,Leo, placed by P t o l e m y  in 30° of Cancer; 
and the star named Vultur Cadens, in 24° of Sagittarius, 
but by P t o l e m y  in 17°.’

* BW, observed the quantity of the obliquity of the ecliptic about 
the year HOS'D; and is named by Abraham ebn Ezra, who wrote in 
the twelfth century (A .D .1141  or 1150), as anterior to him by seventy- 
one years. R iociom , Almag. nov.

t  Uiocioli, Almagestum novum; 3, 28 , tj.
t  Morebi, Did.
§ E r » su es Kkimhoi.d on P orbach ; R ice . Almag. nov. 8 , 28, 6.
| Montucia. Hist, dos Math,, voi. i, p. 3 4 6 .
*1 A ugustinus R iccius, ds motu octavm spharoe, R rqiomonta- 

nuSj Ub. 7, Epitomes Almagesti, Rico. Atm. nov. 3, 28, 6.
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The notion of a trepidation in longitude, but at a rate 
not equable, had been entertained by the astronomers, who 
compiled the Alphonsine Tables, though ALPHOSSUS him­
self was subsequently led to the adoption of. a. correcter 
opinion, and to the consequent alteration of the tables first 
published by him * * * §

The earliest mention of a -libration in longitude, which 
has been found in any Arabic writer, is in the work of 
Mohammed ben Jabeb, surnamed AlbatasI, and by 
us called A lbayegNi ti 3. This celebrated astronomer, an 
Arabian by birth and Sabiau by religion, flourished at the 
end of the ninth century ;f or, to speak with precision- 
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 librafciou of 
the fixed stars within the limits of 8° E. and \V. at the 
rate of a degree in eighty or eighty-four years.§ He him­
self maintained the doctrine of a uniform motion at the rate 
of a degree in sixty-six years. j|

I have dwelt the longer upon the history oi this opinion, 
because it appears to me deserving of attention on more 
than one account. AlbITANI is the earliest of the Ara­
bian astronomers who improved upon P t o l e m y ; (for 
AlfakgAni, who was a century earlier, is not cited as cor­
recting the Greek astronomer on this point.) It was be then, 
who first, among the astronomers of the west of Asia, com­
puted the motion of the stars at a degree in sixty-six|:years, 
which is almost the same with the rate of the motion of trepi-

* A bbaham  Zacuthos, cited, like the piece-ling authorities, in 
R i c c io l i ’ s Almagest. 3, 28 , 6. 

f  D’ Hkrbei.ot, Sibl. Orient.
| He himself furnishes the date, being the year 1827 of the era of 

Nabonabsab. A bbatbsn. c , 51, cited in R icci,ow ’s Almagest. S,
16 2

§ A lrategnius, c, 52- $.8 cited by K icciou . |] Ibid, c. 51.

■■■■'■■ .................. ...*............



elation 'according to the S'&rya siddhdnta, and the herd of 
Hindu 'astronomers, who reckon a degree and a-kilf in a 
century.^ He is the first also, as far as can be discovered 
in. whose works mention is made o f a motion of trepidation.' 
find we may be permitted to, conjecture, that the earlier 
astronomers alluded to by him were Indian; -since we find 
A - B Y A B H A f  f  A, an author seemingly of an earlier age, 
quoted for a libration of the equinoctial points within the 
limits of twenty-four degrees, at the rate-of.one in seventy- 
eight years; and since we know that an Arabian astro- 
homer, anterior by nearly a century to A  L S L T A N f, had 
compiled tables in conformity to rules of astronomy appa­
rently Indian.!

We may then safely conclude, that, on the subject of 
the precession o f the equinoxes, the Hindus had a theory, 
which, though erroneous, was their own; and which, at a 
subsequent time, found advocates among the astronomers 
of the west. That they had a knowledge of the true doc­
trine of an uniform motion in anteeedentia, at least seven 
h u n d r e d  years ago,t w hen the astronomers of Europe also 
were divided on the question. That they had approximated

* Tbi* is the rate .mntUng fn>™ the quantity o f,the motion m tre­
pidation stated in the S vrya  sid d M n ta  : and the same results from the 
rules o f  calculation given in the Moswati ca ru U  o f Sa iAhakda and 
in the K t a s i r U m  improperly ascribed to V arAha mihira. They 
both direct the number 421 to he deducted from the expired yeai s ot 
M e a t  and the one deducts a tenth and reduces the remainder into 
degrees; the other adds half and divides by a hundred. Another 
rule, producing the same, result, is mentioned m B am ., .  A s ir .I n d .

P- 76.
+ > J i  r e g a lii« S en d  H en d .' (,S i d d U n t l ) Abvivauao. J f.sL  D y n a s t .

P. 114 and 161. Costard’s Astronomy, || 157. and Montucla 
H u t .  des M a th ., vol. i. p. 344.

♦  B i s A s c a r a ,  who quotes MuntAia , completed t h e  m
1072 S ica , or A. I). IISO. ^

VOL. H “  A
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to the true rate, of that motion much nearer than JPTrvffiitY, 
before the Arabian astronomers, and as near the truth as 
these have ever done since. From this we may perhaps 
be .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 labour's of astronomers who have 
recorded no observations; but for the history of the 
science, and ascertainment of the progress which was here 
made : and that, with this view, the works of Hindu astro­
nomers, whose age, is precisely known, and in particular, 
those of B Has a An A, which contain a complete course of 
astronomy and of sciences connected with it, should he 
carefully perused; as well as those of BBAHmeg itpta, 
which are full of quotations from earlier astronomers, as 
A i. V ARB ATT A* * * § V A R A H A MI HIR A,f SrISH&NA,} VlSH- 
n  t ’ C R  A S P R  a,§ and some others, who are cited by him for 
the purpose of exposing and correcting their errors.

In regard to Varahamihiha and the S4,rya' siddhanta, 
both separately quoted in the Brdhme sp’huta siddhdnta of 
Brahmegi jpta , I may here remark that a book entitled 
Surya siddhdnta is mentioned by V A R A a  A M i h X a a him- 

, self, in his 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 figures, as taught in the five Siddhdntas, or

* Author of the Dasagiticd and Arydshia sata.
f  Named with censure by BRAHMEcm’TA,
$ Author of the Md m ac a siddhdnta,

§ Mentioned as the author of the VdsisWha siddhdnta.
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ms of astronomy, called P a id isa , ltdmaca, Vdsnht’ka,

Saura and PaUdmaha.'*
T A r A h A mi H IR A, as appears from the quotations of L is 

own commentator BH Af r <3TF ALA and many other astro­
nomical writers, is likewise author of a treatise entitled 
Panoha siddkdnticd, in which the five systems above men­
tioned are compared; and, as far as can be gathered from 
quotations, their agreements and disagreements noticed.
A  passage of this treatise as cited by B it a t i 6 t p a l  a, is 
sufficiently remarkable to be here inserted, since it bears 
relation to the subject of this paper. It corresponds 
iu import to a passage quoted by Mr. D a v i s , and Sir 
'William Jones,f  from the third chapter of the Vdrdhi 
sanhitd; but refers the actual position of the colures to the 
asterisms instead of the signs of the zodiac.

frdrr: f^Twrf^w i 
?f̂ Tiftwfa<T*rw g*r%r: li "

‘ When the return of the sun took place from the middle 
of AiUshd, the tropic was then right. It now takes place 
from P u n a rv a sii’

The same five systems of astronomy from which V A K A- 
HamiH.IRA is understood to have compiled the astronomical 
treatise just now quoted, and which are named by him in

* «T̂r dv5TjfTtr̂  ijVfffi -

T ^ t - R T f -

m unw ra mwm ii
| As. Kes., vol. ii- p 391.
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» V —-^-x  the passage of his astrology before cited, are mentioned by 
?BAHMEOU?TA also as .-standard authorities, and enume­
rated by him in the same.order: and his names, which are 
precisely the same with those in Vasahamihiba’s enume­
ration* are explained by B h a  t t 6 t p a u a ;. as intending 
the P -u iiM  siddhdnta, Bdmacci siddhdnta, Vdsishi’ha, sid ­
dhdnta, B u rya siddhdnta, and Brdhme siddhdnta.

All these books are frequently cited in astronomical 
compilations, and are occasionally- referred to their real or 
supposed authors. The first is every whore assigned to 
P tr h i  ‘A A, whose name it bears, The Romacci siddhdnta, is 
ascribed by the scholiast of IB r a h m e g  u p t A, and by a 
Commentator of the Sdirya siddhdnta, to S i t  t&&NA or 
8 a IS H 6 N A (for the name is variously written). The Vd- 
sish i ha siddhdnta is by the same authority given to 
ViSHltDCHASDRA.  Both these authors are repeatedly 
mentioned with censure by B e a HKEGUPTA;  and it is 
acknowledged that they are entitled to no particular defe­
rence.

I!

This passage, in which the Prulhha, Komctca, rdsishi'ha, Sav.ru, and 
Paitdmahu are specified, is introductory to a division of the luuiu 
aster-sms (fo r  astrological purposes, it should seem), in unequal por­
tions, b y  allotting to fifteen o f them a quantity equivalent to the mean 
diurnal motion o f  the moon in minutes o f  a degree ( r 0 0 '3 5 " ) ( and half 
as much more to six o f  those asteri&ms .(1185 '58 "), and so much less 
to the like number of nucshatras (3 9 5  17” )  and assigning the comple­
ment o f the circle ^254' 18” ) to the supplementary nacsAatra called 
Abhijit.

h  The numbers here set down are copied from the scholiast 
liHA-rforr*i,A, and from BhAscaba’ s commentators; being stated by 
them at the nearest second : for the moon’s mean daily motion accord­
ing to BnAHUEQtPTA and BhAsoara is a little less than 79 0 '3 5 ".)

'y ||j> y1 f p s  HINDU ASTBQKOMmS i f i j ^
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b© Brdhme siddhdnta, which is the basis of Bhahme- 
■GUPTA’S work, is not any where attributed to a known 
author; but referred in all quotations of it which have 
fallen under observation, either to the Vishfou dhanndttara 
jmrdna, of which it is considered as forming a part, or to 
Brahme (also called Pitamaha), who is introduced into 
it as the speaker in a dialogue with BHR t oil;  or it is 
acknowledged to be the work of some unknown person*
’1'he true, author it may be now impracticable to discover, 
and would be vain to conjecture.

The Burya dddhdnta (if the same which we now pos­
sess) is in like manner ascribed to no certain author, unless 
in the passage cited by our colleague Mr. Bentley,f  who 
sa-y.% that ‘ in the commentary on the BkdmaH, it is 
declared, that V A r a h  A was the author of the S'&rya- 
s i d d h d i i t a and who adds, that ' S a t !  nan DA, the 
author of the Bhdswati, was a pupil of VARA ha  under 
whose directions he himself acknowledges he wrote that 
work.’

The concluding remark alludes to the following verse of 
the Bhdswati cararta.

wraier «
‘ Next I will propound succinctly, from M i h i r a ’ s 

instruction, [the system] equal to the Surya sicWidnta.’

* DtoAuHAi, in his commentary on the S>irya siddhdntu says so.

*r$7j7<¥J HrfT.

f a f f  qV^q ||

f Ao, Res,, vol. vi. p, 572.
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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 correct reading, as appears from collation 
of text and scholia, retains both.

Admitting then its authenticity, and supposing, with 
most of the commentators, that Y AKAHAMIHIHA is here 
intended by the single word Mihira, Which, however, is a 
name of the sun, and may here allude to the fabled dia­
logue of SdBYA with Meya, as is observed by the scholiast 
BALAtiHAOKA ;f 5till the passage is not unambiguous. It 
does not necessarily imply oral tuition, and may refer to 
instruction derived from the works of YabAhA; especially 
from the Pancha siddhdnticd of that author, in. which the 
Surya siddhdnta 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 Siirya, 
siddhdnta is named as authority by YA rAhameirA, in 
whose time, according to his assertion, the place of the

* *TriiT

IrTTST '̂ T fft f : i
?ff m*Nrf

.fN t^ 1!
‘  Having bowed to the foot of the foe of Mora, the fortunate Sa- 

t Inanda propounds, for the benefit of students, the B h isw u lt, in the 
A<foa year 1021.’

The author SatSnanda, as he himself informs us in the close of 
the book, was an inhabitant of JPurutM U am a  ( the site of the temple 
of JafjivnndVlitt): and date his work there in 4200 o f the C ali y u g n .
In the body of the work he directs the difference of longitude to be 
reckoned from the meridian of P u rn sh a tla m a  c s M tra .

t  His commentary is dated in 1465 of VichamAoitya ; more than 
400 years ago.



^•^Sttmmer solstice was at the beginning of the sign Gcircaia, 
and in the asterism P u n arvam . A  treatise under the same 
title is similarly mentioned by Bhahmegupta, who has 
likewise noticed V ar  Ah a m m h i k a  himself, and who is 
supposed by Bhascara to have lived when the colurcs had 
not sensibly deviated from that, position.

It may be questioned whether this testimony be not over­
thrown by proofs o f a more modern date (between seven 
and eight hundred years ago), drawn from internal evidence, 
as set forth by Mr. B e n t l e y , in his ingenious essays 
inserted in the sixth and eighth volumes of our Researches.*

W ithout entering at present into any disquisition on this 
subject, or discussing the accuracy o f the premises; but 
acceding generally to the position, that the date o f a set o f 
astronomical tables, or of a system for the computation o f 
the places of planets, is Reducible from the ascertainment 
o f a time when that system or set o f 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 Surya, 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 dif­
ferent author. W e have an instance of this practice in the 
kindred case o f the Brdhrne siddhdnta; for we are ac­
quainted with no less than three astronomical treatises 
bearing this title; one extracted from the Vishiiii dhar- 
vndttara; another termed the Sdaalya; and the third the 
Sp'htda siddhdnta o f  B uAH m e o o p t a : and an equal 
number of tracts entitled Vdsishi’ha siddhdnta may he

* As. Res., vo l. vi. p. 572, and vol. viii. p, 206.

^  )  - j  ON THE KQtRNOXES. j l jQ T
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c e akbsA; another termed Ldghn vdmM’ha, which from 
its name should be an abridgment; and the third, appa­
rently an ample treatise, distinguished as the Vrlddha 
vdsisM’ha. This solution of the objection also is entirely 
compatible with the tenor of the references to the 8awtsr 
which have been yet remarked in the works of Beahme- 
gupta. and Varahamihira ; none of them being relative 
to points that furnish arguments for concluding the age of 
the book from internal evidence.

At all events, whatever may be thought of the Sfarya 
siddhdnta, we have the authority of a quotation from 
AryabhatTa, to show, that the Hindus had ascertained 
the quantity of the precession more correctly than Pto­
lemy ; 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 us.

It appears also from a passage of Brahmegupta’s 
refutation of the supposed errors of that author, and from 
his commentator’s quotation of AltYABiiAfTA’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.’* Beahmegupta  answers, 1 If the earth 
move a minute in a pvdfaa, then whence and what route 
does it proceed? If it revolve, why do not lofty objects 
fall ?’f But his commentator, P RIT’ H A fi A c A swaMi, re-

AhvABHAtt\ cited by P rIt’ hbdaca.

| UTWtfpF i



K î? ,»yX . '
plies, ' A r y a b h a t a ’S  opinion appears nevertheless satis- 
factory ; since planets cannot lave two motions at once : 
and the objection, that lofty things would fall, is contra­
dicted ; for, every way, the under part o f the earth is also 
the upper; since, -wherever the spectator stands on the 
earth’s surface, even that - pot is the uppermost points’

We here find both an ancient astronomer and later 
commentator* maintaining, against the sonse o f their coun­
trymen, -the .rational doctrine which H bbacudes o f  Pontius)
the Pythagorean E c p h a n t u s , and a few others among the 
Greeks, had affirmed o f  old, but which was abandoned; by 
the astronomers both, o f the east and of the west, until 
revived and demonstrated in comparatively modern times.f 

B r a h m e g w t a  is more fortunate in his reasoning where 
he refutes another theory of the alternation o f day and 
night imagined by the Ja in a s, who account for the diurnal 
change by  the passage of two suns, and as many moons, 
and a double set o f  stars and minor planets, round a pyra- • 
midical mountain, at the foot, o f which is this habitable 
earth. His confutation o f that absurdity is copied by B h As -  

ciara ,  who has added to it’ from P r I t ’h u d a c a ’s  gloss on 
a different passage o f B k a h m e g u p t a , a refutation o f a,no- , 
ther notion ascribed by him to the same sect, respecting 
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 has, therefore, no relation whatever to the 
modem opinion of a proper motion o f the sun and stars.

"HTTd’TW W if BBw^TrEfr; ||
Brdhmc sp’ ftnia. siddhdnta.

* I he commentator w rote at least seven centuries ago; for  he l» 
quoted by B hAncara ia the tex t and notes o f  the SiromaiU.

f  For an outline o f  'A s t a b s a M a '* system  of astro non: y  see a 
note at the close of this Esaav (p , 414 .) " ’ ■,

2 a 2 I f  . |
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Part of the passage of Bn A SO ABA has been quoted In a 
former essay.* What regards the further subject w w  no­
ticed, is here subjoined.

'The earth stands firm, by its own power, without other 
support in space.

< If there be a material support to the earth, and another 
upholder of that, and again another of this, and so on, 
there is no limit. If finally self-support must be assumed, 
why not assume it in the first instance ? why not recognise 
it in this multiform earth ?

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

«The earth possessing an attractive force,f draws towards 
Itself any heavy substance situated in the surrounding atmos­
phere, and that substance appears as if it fell. But whither 
can the earth fall in ethereal space which is equal and alike 
on every side ?

„ ‘ Observing the revolution of the stars, the llauctdhcisl
acknowledge, that the earth has no support; but as nothing 
heavy is seen to remain, in the atmosphere, they thence 
conclude that it falls in. ethereal space.

«Whence dost thou deduce, O Baudclhu, this idle notion, 
that, because any heavy substance thrown into the air 
falls to the earth, therefore the earth itself descends ?’§

He adds this further explanation in his notes: ‘ For if 
the earth ware falling, an arrow shot into the air would not 
return to it when the projectile force was expended, since

» As, Kes., vol. ix. p. 322. fp, 224, of the present volume.]
■f Like the attraction o f the loadstone for iron. MdricH on  B u is -

i ' A B A .  .

J Meaning the Jainas; as appears from  the author’s ow n annota­
tion on this passage.

§ Sirdm M , QdHdhydya, c i. v. 2, 4, 7 and 9.
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both would descend. Nor can ifc be said that it moves 
slower, and is overtaken-by the arrow ; for heaviest bodies 
fall quickest, and the earth is heaviest.’

It has been observed in a former part of this essay, that 
B ttAHM EOtTl’TA’ S treatise of astronomy is founded, on an 
anterior one entitled Brdhme mddhdnta/ and the authen­
ticity of the book extant under B.RA irMEGUPTA’s name 
has been relied upon, and passages have been freely cited 
from it, as 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 B n A H M k g  U p r a drew, is indi­
cated by the author himself, in his introductory couplet, 
cited by LacshmIdAsa in the commentary on Bh As- 
cara;*

:N f lW v ^ r ? i  ;RfrTT I

wfNNtNB W3T fTW II
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’huia) 
explained by BRAHMEQtJFTA, scm of Jisrfu.’

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 :

i  s^ Icn sfT ^ frr  f ^ f r -

•SffTW I NWf ||

* The Gaiiiia lattoa chintdmatii, dated in 1423 idea, or 1501 A. I),
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‘ I will refute the errors (respecting the yugas and other 
matters) of those tvho, misled by ignorance, maintain things 
contrary to the Brdhmc siddhdnta.’

What the work is, to which. Brahmegupta refers under 
the title specified by him, and corresponding to a subse­
quent mention by him of the Faitdmaha siddhdv,ta (both 
titles being of the same import), is explained by the scho­
liasts of Bh A scar, a and of the S'&rya siddhdnta. Nu3- 
sinha, a commentator on both texts,* * * § affirms'that Brah- 
MKGTOTA’s rules are formed from the Vishnu dharmdttara 
parana, in which the Brahma dddhdnta is contained ;f 
BhAscar a’s commentator, M U NI $ w A R A J,remarks, that 
Brahmegupta, having verified by observation the revo­
lutions stated in the Brahma siddhdnta of the Viskrtn 
dharmdttara, and having found them suitable to his own 
time, adopted these numbers, rejecting the revolutions 
taught by Sukya and the rest. In other places the com­
mentator cites parallel passages from Brahmegupta and 
the Brdhme (also termed by him Paitdmaha) siddhdnta 
of the Vishnu dharmdttara :§ and these with numerous

* Ha is the author o f a commentary ou the Surya siddhdnta, and o f  (  
the Vis and vdrlica on BhAscara ’ 3 text and notes. It is. dated ia 
1543 Sdca. or 1621 A. D.

f  As. R es., vol. ii. p. S42.

■J Author o f  the Mi rich i on B hAsgaua’ s Sirdmajii, and o f a d is­
tinct treatise o f  astronomy, the Siddhdnta sdrvabhauma. The ear­
liest cop y  o f the MdricAi is dated 1560 :'.&dea (A . D . 1638), which is not 
much later than, the date o f the work itse lf ; for the Emperor Nfm - 
UBDfN JehAngIr is mentioned at the close o f  the hook, as he also 
is in the preface o f  a commentary on the Surya siddhdnta by the 
author’ s father R ansan .At ’h a ,

§ Take the following as examples :

1st. The number o f sidereal days in a e<%«, (viz, 1582,236,450,000)

f ( f ) |  % L
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quotations from BhaHMEGUPTA in the Clnniamani and in 
other commentaries on B h a s c a e a , as well as in the 
author’s notes on. his own .text,- are exactly conformable with 
the Brdhme sp’kuia siddhanta now in my possession, and 
which is accompanied by the gloss of B b a h m e u u p t a ’s 
celebrated commentator CHa t u k v fiua P r i t ’ h u d a c a
SWAMf.

It appears then, from a collation of the passages so cited, 
that BRAHMEGfU.PT A’ s work is, at least in part, a para­
phrase Of the Brdhme or Paitdmaha; containing, how-

which the Ptiidmha siddhanta of the Vishnu dhermd tiara (cited in 
Mdrtchi, ch. i.) expresses by these words :

nfrl il

and Bkahmxgci’ta renders by the equivalent terms,

•qftafrfT -

Tn'mi w
2d. The commencement of the oalpa, on Sunday, 1st. Chaitra, at 

the moment of sunrise on the meridian of Maned, which the Brdhme 
siddhanta of the Vishnu dharmdilara jmrdia [Mdrtchi, ch. ii.) thus 
expresses :

S ^¥ fT -

^TSffceRjTfr \V*~T«pr -

fpr: is
and BEAHMEaufTA by the following couplet,

^w r-fY  n f T i T f ^  ii



"  Syer, additional matter: and it is accordingly termed, by 
one of the scholiasts of the Surya siddMnta,* a commen­
tary on the PaiMmaha; and 0 BAt.tIJty.fid a ’ s gloss,is 
denominated,, by the same scholiast, an interpretation of the 
Paitd maha bhdshya.

In support of what has been here said, I shall adduce a 
few instances of quotation on subjects possessing some 
degree of interest.

The first is one in which JBhAscara vindicates a: pas­
sage of BRAHMEGTJPTA from the objections of his com­
mentator, quoting the passage itself in his notes, and 
there naming the scholiast, C e a  t V RV 6 D A : from which 
be it remarked, the commentary is ascertained to be ante­
rior to Biiascara' s work : I have a further reason, how­
ever, for citing the passage, as it furnishes occasion for 
some observations 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. concentric 
orbits, with unequal or irregular motion. For a physical 
explanation of the. phenomena, they imagine the planets 
driven by currents of air along their respective orbits (be- 
rides 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 several planets, 
communicate to them velocities, by which their motion 
should he equable and in the plane of the ecliptic; but 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 wixh 
celestial bodies invisible to human sight, and furbished with, 
hands and reins, by which they draw the planets from their

* DAdAbhAi,

IfJ r Tt  ̂ (fix\- \ §S& 9A • / HIKDtr ASTRONOMERS ^ * 1 1  i\ \  ^  <f



' Go5n  ' ■ '
n

(! 1  j? i£T
\\VCT^,<’/  oN THE EQUINOXES. 4 $ # “ ^

direct path and uniform progress. The being afc the apogee, 
for instance, constantly attracts the .planet towards 'itself! 
alternately, however, with the right and loft hands. The 
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 causes the planet to be one' while stationary, 
another while retrograde, and to move at different times 
with velocity accelerated or retarded. These .fancied beings 
ar 0 considered as invisible planets; the nodes and apogees 
having a motion of their own in the ecliptic.

This whimsical system, more worthy of the mythologisfc 
than of the astronomer, is gravely set forth, in the s Z y a  
siddhdnta; and even BhAscakA gives into it, though not 
without indications of reluctant acquiescence; for he has 
wot noticed it in his text, and only briefly in his notes.

I.o explain on mathematical principles the irregularity of 
the planetary 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 it 
appear irregular as viewed from the earth. Another hypo­
thesis is also taught by them; according to which the 
planet revolves with an equal but contrary motion in an 
epicycle, of which the centre is carried with like but direct 
motion on a concentric orbit.

B ii a s C A b A remarks, that botb theories are equivalent, 
giving the same results in computation', but he maintains! 
that the planet’s motion in an excentric orbit (pratimati- 
dala) is consonant to the truth ; and the other hypothesis 
of an epicycle (nicMchcha vrltta) 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 
make them revolve with direct motion on an epicycle borne 
on an excentric deferent (In the case of the two inferior 
planets, the revolution in the excentric is performed in the 
same time with the Sun: consequently the planet’s motion 
in its epicycle is in fact its proper revolution in its orbit.
In the instance of the superior planets, on the contrary, the 
epicycle corresponds ia time to a revolution of the Sun, and 
the excentric deferent answers to the true revolution of the 
planet in its orbit.)

So far the Indian system, as already remarked by Mr. 
Davis in his treatise on the astronomical 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 H ipparchus ; and of that of an epicycle 
on a deferent, said to have been invented by Apollonius, 
but applied by H ipparchus. At the same time the 
omission of an equaut (having double the exoentricit-y of 
the deferent) imagined by Ptolemy for the five minor 
planets, as well as the epicycle with a deferent of the centre 
of the excentric, contrived by him to account for the erec­
tion of the MoOn; and the circle of anomaly of eccentricity, 
adapted to the. inequality of Mercury’s motions, cannot fail 
to attract notice.

The Hindus, who have not any of Ptolemy’s additions 
to the theory of H ipparchus, have introduced a different 
modification of the hypothesis, for they gi ve 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 (sania) even qua­
drants of anomaly (or, in the line of the apsides and con­
junctions), and least at the end of the (vishct'wici) odd

* As. Res., vol, ii, p, 250.

’ 1



•-S^pfltStants (1st and 3d)y and intermediately in proportion.* 
This contrivance of an oval epicycle'is -applied by certain 
astronomers to all the planets; and by others, is restricted to 
few; and by some, is altogether rejected. Aryabhata, 
for example, and the Mrya 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 (sighrdchcka). BrahmegCpta and
Bhascaba, 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 sdrva- 
blmuma goes a step further, maintaining that all are circu­
lar, and taking the mean between the numbers given in the 
Stirya siddhdnta,.

* Bad; Sine of anomaly : : DBF. between circles described on 
greatest ivo.d least axis : Diff. between circles described on greatest 
aiiis and on the diameter of the epicycle for the proposed anomaly 
Whence the circle described on that diameter is determined ; and la 
used for the epicycle in computations for that anomaly. Since circles 
are to each other as their radii, the proportion above stated answers 
to the following ; semitransverae axis : diff. between transverse and 
conjugate semiaxis ; : ordinate of the circle : a fourth proportional ; 
which is precisely the difference between that ordinate and au ordinate 
of the ellipse for the -same absciss. Hindu astronomers take it for 
the difference between the radius of the circumscribed circle and the 
semidiameter of the ellipse at. an angle with the axis equal to the 
proposed anomaly; and, in an ellipsis very little excentric, the error 
is small.

(* (  ) .? / ' ,  OW THS EQtJBTOXES. i l f i T
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Dimensions of the Epicycles nr Degress of the Deferent.N v - »sg

O C *0 S A? ? h
Epicycle of anomaly.......... Skahmegdpta 13°40' 81°36' 70° ±  G" 40l* 38° 0' 33° 0' H°&9°t 30° O'

B uXscara............................  _ _  _  —  —  —  __  —  50 0
Circle described on the j

great axis of the oval > S i t y a  s id d k in ia , . 1 4  0 32 0 75 0 —  30 0 33 0 12 49 0
epicycle............... ) E

%
Lircle described on th e ) ..............13 40 31 40 72 0 —  28 0 32 0 11 48 0 §

less axis..........^

Proper epicycle..................*, Brahmegupta. , s, -  —  243 4 0 ± 0  40**132 0 68 0 2o8&263f 40 0

Circle on the great axis o f ) s id d h d n ta ) . . . . . .  —  —  235 0 —  133 0 72 0 262 40 0 , 8
the oval e p i c y c l e " '  g

Circle on the less a x i s *—  —  232 0 -— i 32 0 / 0 0 260 o9 0

* The epicycles of Mars, according to Brahmegopta and BhI scara, are increased in six signs sjsd dimirdslied in six 
other signs of anomaly, by a quantity found by this proportion ; sine of 45°: sine or cosine of anomaly (whichever be 
the least) : : 6° 40; : correction additive in six first signs, and subtractive is six last,

f  The epicycles of Venus are oval5 and the circles described on the transverse and conjugate axis (circles circumscribed 
and inscribed) are here stated.



A further difference of theory,;-though not of. practice, 
occurs among the Hindu astronomers, in regard f:o cur­
vature of the excentric deferents, and the consequent me­
thod of computing on the equivalent hypothesis o f epi­
cycles.

A  reference to Mr. D a v is’s  Essay* and to the diagrams 
which accompany it, will render intelligible what has been 
already said, and what now remains to be explained It 
is 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 carna g © f  (or 
line drawn from, the .centre of the earth to the planet’s 
place in the epicycle). In other cases, as lor the ano­
malistic equation of the Sun and Moon, they are satisfied 
to take ho as equal to the sine lm.%, (that is, the sine o f 
mean anomaly, reduced to its dimensions in the 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 Stirya siddhdnta 
observes, being inconsiderable.’

Most of the commentators on the Stirya siddhdnta do 
assign that reason'; but some o f them adopt Bjuhme- 
gotta’s explanation. This astronomer maintains, that 
the operation of finding the carn a  is rightly omitted in 
respect of the excentrics or equivalent epicycles o f 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 BiiAscaea, supposes the epicycle, which re­
presents the excentric, to he augmented in the proportion

* As. Res., voK ii. p. 249.
f  As. Res., vol. ii. p. 250. Diagram, fig. 2.
\ Ibid.

(•* • OS' THE EQtrTNOXES, J
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- ^mnch. carna (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 Bhahmegupta objects to his author’s 
doctrine on this point, that, upon the same principle, the 
process of finding the carna, 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; And he concludes therefore, that 
the omission of that process has no other ground, hut the 
very inconsiderable difference of the result in the instance 
of a small epicycle. For, as remarked by another author,-j- 
tveating 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 carna and radius approach to 
equality.

BkAscaRA, in the BirtSmaM, quotes succinctly BbAH- 
megupta’s doctrine, and the scholiast’s objection to it ;  
and. replies to the latter : and in his notes in the Ydsand 
bhdshya cites the text of Brahmegupta and Chatur- 
vfcDA’s reasoning, which he tries to confute. His quota­
tion agrees perfectly with the present text of the Bm hm e

• For Rail : periphery of the epicycle : : carta ; augmented epi­
cycle. And circle: sine of anomaly : t augmented epicycle: sine of 
anomaly in augmented epicycle.

Lastly, carta: sine of anomaly in augmented epicycle i : radius : 
sine of anomalistic equation.
, tT, . , , Carna v ,  BncHua .  S*ue of Anomaly , .Whence periphery X B  X <i:„A X ----gES?— 2S >me of anoma­
listic, equation.
And. abridging, periphery X  =  *me of anomalistic equa­
tion.

f In the Marichi.



sfimta siddhdnta -and ■commentary of CllATCRVfciu Par- 
T’HTTDACA SWiMf, which is annexed to it.

The passage which has required so much preparatory 
explanation, is itself short:

f*rwni?w; : i

^W€W'^ STHT O T  JW H  ||

* The carha, or longest side of the triangle, multiplied 
by the periphery of the epicycle and divided by radius, 
becomes the multiplier of the sine ami cosine of anomaly.
The same result, as before, is obtained by' a single operation 
in the instance of the anomalistic epicycle: and therefore 
carha is not here employed.’

Bhascara’s words in the Birdmahi are these: e Some 
say that in this system, in the operation of finding the 
equation of anomaly, the carha or long side of the triangle, 
is not employed, because the difference in the two modes 
of computation is very inconsiderable. But others maintain 
that, if the carna be used, the periphery of the epicycle 
must in this operation be corrected, by multiplying it by 
carha and dividing by radius. Wherefore the result is 
the same as by the former method; and on that account, 

„they say, the carha is not employed. It is not to be 
objected, why is not the same method used in the Mghm 
epicycle ? For the principles of the two differ.’

In his notes on this part of his text, he cites, as before 
ob: erved, the precise passage of B r A H m EGtr p t  a which 
has been inserted above, and a portion of Chatcirv&da’s 
comment on it, and names the author.

In another instance BhascAra quoted in his Birdmahi 
B rahmegupta 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

^  ) ■ )  m  THE EQt'mrojtEs. l l
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of stars and planets measured from the ecliptic, both on a 
circle drawn through its poles, and on one passing through 
the poles of the equator; the latter termed sphuta  or appa­
rent, and the other asp’lmkh or unapparent.* Bhascaba 
remarks that Bbahmegopta has directed the latitudes of 
planets to be computed by one mode, and has given those 
of the stars in the other, but has stated no rule for reducing 
the latitude of one denomination to the other, or for recti­
fying the true latitude from the measure given on the circle 
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 ease of most of the stars), 
and the frequent occasion in astronomical computations, for 
the declination of. stars, while their proper latitude is not 
an element in any calculation ; whereas, in the case of the 
planets, both are employed on different occasions: he ad­
verts to a strained interpretation proposed by the com­
mentator to construe Bkahmeotpta’s rule as adapted to 
the same denomination of latitude which is employed by 
him for the stars. BhAsg'AKA refutes that interpretation, 
and justifies Bkahmegupta’s text taken in its obvious 
and natural sense.

This passage of the Sirdm anif confirms what was said

* Asp hula sara is  the true latitude o f a star or planet ; sphuta sara 
is its declination ±  declination o f  the point o f  intersection in the 
ecliptic.

uf<?mru?r ipr f% n 
wratf 1*3 fenrarTiqfoff: ifr; tsi

v m ir q  ff^T ^ t: h &<*■
Golndhyaya, c. viii. v. 11; &c.



by me, from other authority, in a former essay,* concern­
ing the Hindu method of determining a star’s place with 
reference to the ecliptic, by the intersection of a circle of 
declination, and by taking the latitude and longitude of the 
star to that point of intersection, instead of employing a 
perpendicular to the ecliptic.

The only other passage to which I shall draw the reader's 
attention, is One of considerable length, in which Brahme- 
GTJPTA, although he has rightly given the theory of solar 
and. lunar eclipses, with the astronomical principles on 
which they are to be computed., affirms in compliance with 
the prejudices ol' Hindu bigots, the existence of Edlm a® 
an eighth planet and as the immediate cause of eclipses, and 
reprehends V a r Ah a m i h ira, AbyabhatIa, SrIshM a 
and VlSHtfuCBANDRA for rejecting this orthodox expla­
nation of the phenomenon. The passage is quoted by 
BhXSCARA’S commentator in the Chintdmani on the occa­
sion of a more concise text of the Sir&maM affirming the 
agency of lidhu in eclipses.f 

This quotation from the Brdhme siddhdnta comprising 
seven, couplets in the Chintamahi, has been verified in the ■ 
text of the Brdhme sj/huia siddhdnta of BRAHMEGUi’TA.t 

All these, with numerous other instances in the annota­
tions and commentaries of the Sirdmam, which I refrain 
from adducing, lest the reader’s patience should he tired, 
have established to my entire conviction the genuineness of 
the Sp’huia siddhdnta founded on a prior treatise entitled 
Brdhme siddhdnta.

I am not unapprised, that, under a feeling of great dis­
trust or unwillingness to admit the conclusions which follow 
from, this position, a variety of hypotheses might he formed

• As. Rea., vol. is. [p. 324, &c. of the present volume.] Xl,
f Fart 2, ch. vii. v. 10. t Gdl’tdhydya
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to  a, d iffe re n t effect. B  ha  h m E G  0 P T A , supposing h im  to  
be e n tire ly  a n 'o r ig in a l  "Waiter, m a y  h a v e  re fe rre d  to  an  
im a g in a ry  w o rk  to  g iv e  th a t  k in d  o f a u th o r ity  to  h is  p e r­
form ance w h ic h  th e  H in d u s  m ost fa n c y ; o r  h e  m a y  h a v e  
•fathered o n  a  purdna a synopsis- o f h is  o w n  d o ctrin e  to r  
th e  same p u rp o s e ; o r  some o th e r w r ite r ,  fro m  w h a te v e r  
m o tiv e , m a y  h a v e  fa b ric a te d  a  pretended e x tra c t o f  -a pnrdna 
c o n ta in in g  th e  heads o f BhahmeqOTTa’s system , and  h a v e  
g iv e n  cu rre n c y  to  i t  on th e  s tre n g th  o f  th e  reference in  t h a t  
astronom er’s tre a tis e  to  a n  a n te r io r  w o rk . These  a n d  o th e r  
suppositions g rounded  on surm ise of fra u d  a n d  fo ig e ry  m ay  
be form ed. I  sh a ll n o t discuss th e m : fo r  I  h a v e  no  con­
c e rn  b u t  w ith  th e  foots them selves. Bb Ascaba, w r i t in g  
6 5 0  years ago, declares, a n d  so do a l l  Iris com m entato rs , 
th a t  h e  has fo llo w e d  BkahmegOPTA as h is  g u id e . T h e y  
q uo te  n um erous passages fro m  h is  w o r k ; a n d  BhAscaeA 
affirm s th a t  Brahmegotta to o k  th e  n u m b e r  o f  re v o lu ­
tio n s  assigned to  th e  p lan e ts  in  th e  g re a t p erio d  te rm e d  
caipa fro m  a n  e a r lie r  a u th o r ity . T h e  co m m en ta to rs , w h o  
w ro te  fro m  tw o  to  fo u r  cen tu ries  ago, assert, th a t  those  
n u m b ers  w e re  ta k e n  fro m  a  tre a tis e  in f o r m  o f d ia lo g u e  
b e tw e e n  BhagayAT (o r BrAhma) a n d  BhrIgu, in s e rte d  
in  th e  Vishnu dkarmMara purd-ha a n d  d is tin g u is h e d  b y  
th e  t i t le  o f  Brahma o r Paitdmaha eiddhdnta. T h e y  c ite  
p a ra lle l passages, w h ic h  do  in  fa c t e x a c t ly  accord in  sense 
a n d  im p o rt. T h e y  occas ionally  q uo te  observation s  on  
B r a  h m  e g u p t a b y  b is  scho liast Cha'tcrv&da P R ix ’n o -  
DACA SWAMf. A  book is e x ta n t  (a  copy, p a r t ly  d e fic ie n t, 
h o w e v e r, h a v in g  come in to  in y  possession w ith  o th e r a s tro ­
n o m ica l collections) a n d  w h ic h  consists o f  a  te x t  u n d e r th e  
t i t le  o f Brdhvie sp'hutd dddl.dnta accom pan ied  b y  a  con­
t in u a l c o m m e n ta ry  b y  CiiATUKvkDA Prit’hPdaca SWAMf, 
T h e  te x t  conta ins th e  sam e astro n o m ic a l d o c trin e  w h ic h  
BhAscara teaches, an d  w h ic h  he professes to  have d e r iv e d
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from BeahmeguptA ; and passages quoted fey him in Ms 

text, or at more length in his notes, or by his commentators, 
or by other astronomical writers, as the words of BbAhme- 
gopta, are found verbatim in it. I consider it therefore 
as the genuine text of the treatise used by BhAscakA, as 
Brahmegupta’s ; and seeing no reason for suspicion and 
distrust, I quote it as the authentic work of that celebrated 
astronomer.

As the evidence which has been here collected with 
reference to particular points, bears also, upon other ques­
tions, I shall now state further conclusions, regarding 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 references to 
authorities.

B r a h m eg u pta  and V  a n A h a  h  i  ir  t a a, though named 
at the head of astronomers by B h Ascara and S atAnan .da 

and by the herd of later writers, are not to be considered 
as 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 P r a - 

HYTj MNA, LAla s in h a , and L adhaokArya, may he 3:iere 
specified. But the Brdhme siddh&nta and the works o f  
Au YABH i f f  a are what principally engages B r a h m e - 

g u pta ’s attention: and the five Siddhantas have been the 
particular subject of YarAh AiUIHIKA’s labours. He ap­
pears to have been, anterior to B r a h m eg u pta , being 
actually cited by him among other writers, whose errors 
are exposed and corrected.

Varaiiam ieika , constantly quoted as the author o f 
the Vdrdhi sanhitd  and Pancha aiddhdnticd, must he

* Page 386,
2 J  2



judged from those works, which are undoubtedly bis ,/y the 
Unanimous Consent of the learned, and by the testimony of 
the ancient scholiast Bhat'MtpAla, The minor works., 
ascribed to the same author, may have been composed In 
later tiroes, and the name hi a celebrated author have been 
affixed to them, according to a practice, which is but too 
Common in India as in many other countries. Ihe JrL,(t~ 
vdrfoava, for example, which has been attributed to him,, 
may not improbably lx; the work oi a different author. At 
least, I am not apprized of any collateral evidence (such as 
quotations from it in books of some antiquity) to support 
its genuineness, as a work of V a r a k Am ih iBA S.

la  the Vdrdhi sanhita, this author has not followed the 
system which is taught in the Suvytt foicldhdntci. 1 or iu 
stance, bis rule for finding the year of the cycle of sixty 
years, founded on the mean motions of Jupiter, she ws that he 
employed a d iffe ren t number from that which the S iry a  
giddkdnta  furnishes, ' viz. 364,224 revolutions in a yv.f/a, 
instead of 364,200; and it appears from a quotation of the 
scholiast that Aryabhatta is the authority for that num­
ber of revolutions of J  upiter.

Before the age of V arahami  h i r  a and .Br a h m e - 
«Cn?TA, and subsequently to that of CiAROA, a number of 
illustrious astronomers flourished, by whom the science was 
cultivated and promoted, but whose works unhappily are 
lost, or at least have not been yet recovered, and are at 
present known to us only by quotation. No less than 
ten intermediate writers are cited by Bbahmegotta ; of 
whom five at the least are noticed by VliRAHAAtiHiRA,*

T h e  pro fic iency  of th e  Yavitnaa in  astro n o m y w a s  k n o w n  
to VarIhamihira. H e  has m e n tio n e d  i t  w ith -a p p la u s e ,f

• See before ,p , 386, 3 8 8 , and 409.
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' a n d  has m o re  th a n  oneo re fe rre d  to  th e  a u th o r ity  of. th e ir  
w rite rs . T h e  narco o f  Y a v a k a c h a r y  a, w h ic h  occurs  
fre q u e n tly  in  th e  com pilations o f  H in d u . astronojBjeit*,^ has 
a p p a re n tly  reference to  an  a u th o r o f  th a t  n a tio n  ; w h ic h  is  
ch arac te rize d  b y  VakAhA.mi.hika as a people o f MUdC- 
has, o i  b arbarian s . T h e  t i t le  o f R6macq, dddlidnta, g iv e n  
h v  ^ R is r iM A , to  his astronom ica l tre a tis e , w h ich  is q u o te d  
w ader th is  t i t le  b y  Vahahamihi.ua and. Bbahmectu'-ta,' 
m a y  he p resu m ed  also to  c a rry  some a llu s io n  to  th e  sys­
te m  o f th e  astronom ers o f  th e  W est.

I f  these c ire u  instances, jo in e d  to  a  resem blance h a rd ly  
to  be supposed casual, w h ic h  th e  H in d i;  astronom y, w ith  
its  apparatus o f  exaentrics  and  epicycles, hears in  m a n y  
respects to  t h a t  o f  th e  G re e k s , be th o u g h t to  a u th o rize  a  
belief, th a t th e  H in d u s  rece ived  from  th e  G reeks th a t  k n o w  ­
ledge w h ic h  enabled th e m  to  correct a n d  im p ro v e  th e ir  
ow n im p e rfe c t astronom y, I  s h a ll n o t bo in c lin e d 1 to  d issent 
fro m  th e  o p in io n . T h e re  does, indeed, appear ground fo r  
m ore th a n  a  conjecture, t h a t  th e  H in d u s  had ob ta in ed  a 
kn o w led g e  o f  G recian astro n o m y before th e  A rabs b egan  
to  c u ltiv a te  th e  science; a n d  th a t th e  w h o le  c lu ster o f  
astronom ers m e n tio n e d  b y  Brakmegufta m u st be p laced  
in. th e  in te rv a l b etw een  th e  age o f Hipparchus, and  pos­
s ib ly  th a t o f  Ptolemy, a n d  th e  data o f  B r a h m e n tjpta’s 
rev is io n  o f th e  Brdhme siclclhdnta.

I n  re fo rm in g  th e  In d ia n  astro n o m y , B k a h m e g d  f t a, 
a n d  the astronom ers w ho  preceded h im , d id  n o t ta k e  im ­
p lic it ly  the m e a n  m otions o f  th e  p lanets g iv e n  b y  th e  G re -

f*r ii

* For the Yavanas are barbarians ; but this science is well esta­
blished among th em ; and they are revered like holy sages: much 
more shall a priest who is learned in it be venerated.’

"■ As. Res., vot. ix . p. 376 [see p. 365, 367, and 368 o l the present 
volum e,]
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