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TRANSLATION OF SU'RYA-SIDDHANTA:

P

CHAPTER I.

Called Mavuya-camt which lreats of the Rules fér finding the
mean places of the planets.

1. Salutation to that Supreme Be.
ing which is of inconceivable and
imperceptible form,void of properties (of all created things), the
external source of wisdom and happiness, and the supporter
of the whole world in the shapes (of Bramy&, Visunv and Siva.)

2 & 8. Some time hefore the end
of the Krira yvus, a great Demon
named Mava, being desirous of obtaining the sound, secret,
excellent, sacred and complete knowledge of Astronomy, which
is the best of the six sciences subordinate to the VEpa, practised
the most difficult penance, the worship of the Sun.

4. The self-delightful Sun, being gratified at such (difficult)
penance of Maya, bestowed on him the knowledge of the
seience of Astronomy which he was inquiving after,

The illustrions Sun said.

5. (O Mava)) I am informed of your intention (of attaining
the knowledge of the science of Astronomy) and pleased with
your penance. I, therofore will graut you the great knowledge
of Astronomy which treats of time,

6. (Bnt since) nobody can bear my light and I have 1o time

Invoeation.

Introduetory.

 to teach you (the science,) this man who partakes of my natare
will impart to you the whole of the science.

B



TPramslation of the

orn from himself (to teach Maya), disappeared, That man
spoke t0 Maya, who stood bending and folding his hands close
to his forehead, in the following manner,

8. (O Mava), hear atteutively the excellent knowledge (of
the science of Astronomy) which the Sun himself former] y tanght
to the great saints in each of the Yvaas,

9. Iteach you the same ancient science, which the Sun
himself formerly tanght. (But) the differenco (between the
present and the ancient works) is cansed only by time, on
account of the revolution of the Yuoas.

10, Time is of two kinds ; the first
(is continnons and endless which) de-
stroys all animate and inanimate things (which is also the canse
of creation and preservation), the second is that which can be
known, This (latter kind of time) is alse of two kinds ; the
one is called Mt¢rra (measurable) and the other is Amtara
(immeasnrable, by reason of bulkiness and smallness respec-
tively),

Kinds of time.

11, The time called M¢r7a, begins |
with Prava (a portion of time which |
containg four seconds;) and the time ealled Awtrra begins with
Trutt (8 very small portion of time which is the s5hssth part
of asecond.) The time which contsins six Prinas is called
& Paia, and thet which contains sixty Paias is called a
Garaigs, ‘

Pala and Ghatiks,

12. ‘The time, which containg sixty
GaaTIkds is called a NAksHATRA Axo.
RérRa (a sidereal day and night) and a Nixsmarna Mdsa (a
sidereal month) congists of thirty NAksmArra Afor{TrRAS,
Thirty Sdvana (tervestrial) days (u tervestrial day being
reckoned from sum-rise fo spn-rise) make a S{yANA month.

4 19 Thirty lunar days maks a lunar
aixdm’,:g;unn?:ix(g:yl?rmmh month, and a solar month is the time
; which the Sun requires to move from ‘

Day and Month.



Ire solar months ; and this is called a day of the Gods.
. 14, An Awordrra (day and night)
th?g‘;fi?ﬁ% ‘gaff,‘inff*" o of the Gods and that of the Demons
are mutually the reverse of each other,
(viz. 8 day of the Gods is the night of the Demons; and con-
versly, a night of the Gods is the day of the Demons). Sixty
Aporirras, multiplied by ;six, make o year of the Gods and
Demons, ‘ ;

15 & 16. The time containing twelve
thousand years of the Gods is called a
Crarvryvea (the aggregate of the four
yuaas, Krira, Trep, Dwieara and Kavr).

These four yuvaas including their Saxpuvdt and Saw-
DHYANS'A contuin 4,320,000 golar years.

The numbers of years included in these four swall ¥uess are
proportional to the numbers of the legs of Duarmat (virtue
personified). ! !

17. The tenth part of 4,820,000

'mfﬁ°wlz'l§fh of the fonr 1o number of years in a great Yuaa,
; ‘ maltiplied by 4, 8, 2, 1 respectively
make up the years.of each of the fonr vueas, Krira and others,
the yearsof each Yuga include their own sixth part, which is
collectively the number of years of Saxpuvs and BANDHYANS A,
(the periods at the commencement and expiration of each YUGA).
The longth of a period ]8: (Accorc.li,ug to the technicality of
gﬁelc,lﬂ%w and that.of its  the time called MG rra,) 71 great YuGAs
(containing 806,720,000 solar years)

constitute a MaNwWANTARA (a period from the beginning of a

i

# Ttis to be observed hove that the signs Aries, Taurus, &c., are reckoned |
from the star Rxvazi ({ Risciam,) and & solar year corresponds to a sidereal i
year. B.D.

¥ These two words will be explained in the sequel, B, D.

§ Tt is stated that Dharma stands with four legs in the Kujra, with three
legs in the Twerd, with two legs in the DwiPama and with one leg in the Kaxr.
Therefore the number of the years of the Kryra, Treri, Dwirana, and Kanx
ave proportional 0.4, 3,2 and 1 respectively. B. D. ;

B 2

The length of a great
FUGA.



Translation of the

er of the (solar) years of the Krrna, is cnlled its Saxnu ;
and it is the tune when a universal deluge happens.

19. Fourteen such Mavus with
their SAwpuis (as mentioned before),
constitute o Karea, at the beginning of which is the fifteenth
Sanvmr which containg as many years as a Knfra does.

20. Thus a thonsand of the great

YUGAS make a KarpA, a period which
destroys the whole world. Tt is a day
of the God Braam£, and his night is equal to his day.
: 21, And the age of Braumi con-
sists of a hundred years—according
to the enumeration of day and night
{mentioned in the preceding sroks).  One half of his age has
elapsed, and this present Karra is the first in the remaining
half of his age.

922. Out of this present KaLea six MaNvs with their SaAnpHIS,
and twenty-seven vuaas of the seventh Manu called Vaivas-
wara have passed away.

28, Of the twenty-eighth great yuca, the Krita Yuea hag
passod away. Lot (a caloulator,) reckoning the time from the
end of the Kryra compute the number of years passed.

24. 47,400 years of the Gods have elapsed in the creation
of the God Braumd, of animate and inanimate things, of the
planets, stars, Gods, Demons, &e. ,

25, Now the planets (such as the

G B planels move hin) being on their orbits, go very

rapidly and coutinually with the stars

towards the west and hang down (from their places towards

oast) at an equal distance, (i. e. they describe equn.l £paces

daily towards the east,)* as if oyerpowered by the stars (by

reason ‘of their very rapid motion caused by the air called
Pravana,) o

® The Hinda Astronomers suppose that all the planets move in their m-bik
with the same welocity. B. D.

The length of a Katea.

The lengths of s day and
night of the God Brammi,

The period of his life and
that of his passed age, :



Sirya-Siddhdnta. " 4

" 6./ Therefore, the motions of the plancts appear to
2y M st, and their daily motions determined by their revalntmns
(by applying the rule of propertion to them) are unequal
to each other, in consequence of the circumferences of their -
orbits ; and by this unequal motmn, 'ohey pass the signs (of the
Zodiae.) |
i 2'? The planet which moves rapzd»
mﬁ% A °“'m°““l ™ ly, requires a short time, to pass the
signs (of the Zodiac,) and the planet
that moves slowly, passes the signs (of the Zodiac) in a long
time. BmacAwA means that revolution through the signs (of
the Zodiac which a planet makes by pessing round) up to the
end of the true place of the star called Revir (€ Pmctum, from
which end they set out.)
28. Sixty Vikaras (seccméls) make
a Kald (a minute) and sixty minutes
constitute an Ans'a (o degree.) A Risi (a sign) consists of
thirty degrees and just twelve Ris'ts (s1gn&) make a Bhagapa
(revolution.)

The eiroular measures.

' +20.0 0 ‘@ great vuoA each of the
ot?l}\l: s“‘l‘:"'ﬁ:‘:ﬁ:ﬁl}‘:&“‘ planets, the Sun, Mercury, Vcnusa‘ami
and the S'ighrocheha of the S'ferrocHcga (i, e, the farthest
i‘,f“:‘;,f:{‘;‘{,‘m‘j‘"“ gk point from the centre of the Barth in

the orbit of each of the planets) of
Mars, Saturn ‘and Jupiter moving towards the east make
4,320,000 revolutions (abont the Earth).

80. 'There are 57,753,386 revolu-
tions of the Moon and 2,296,83‘2 revo-
lutions of the planet Mars.

31, There are 17, 937 060 reyolu- *
mgﬂﬁ’iﬁ;ﬁ;"” s §'ighrochchs tions of the 8'farrocmona of the planet
Mercury* and 864,220 revolutions of

Of Moon and Mars.

the planet Jupiter.

* The revolutions of the Sighrochchas of Mereury and Venus corvespond to
their revolntions about the Sun.



Translation of the L

'S ; : 32. There are 7,022,376 revolu-
i of hpusts Sighrochels  yiong of the S'famRocHeHA of the planet
Venusg* and 146,568 revolutions of

the planet Saturn.
; 33, In a grest yvas, there are
Nede, oows Apogsa and 408908 revolutions of the  Moan's
Mannocnena (apogee,) and the number
of the retrograde revolutions of the Moon’s ascending node
is 282,238, , :
\ B4, There are 1,582,287,828 sidere-
Number of sideveal revo- . ¥ § i
lutions and the wode of alrevolutionsina great Yusa (asidereal
fé‘?ﬁ'.:%ﬁ’;ﬁ Lumber of risings revolution is the time from one rising
of a star to the next at the equator and
it i3 a sidereal day as mentioned in the twelfth S'rora) These
sidereal revolutions diminished by each planet’s own revolutions
(before mentioned) are its own risings in a great Yuga,
) 85. The number of Lunar months
m:p h&’?&:,ffﬁéﬂff ::3 is equal to the diffevrence between the
g ;ﬂg“: additive months  peyolutions of the Moon and those of
the Sun; and the remainder of the
Lmnar Months lessened by the Solar months is the number of
Avaivisas (additive months.)
: 36.  If the Savawa (terrestrial) days
w’)l‘ f;‘}:,’;{,’:‘,‘;:é,ﬁ‘g‘l};’f ;,?f be subtracted from the Lunar days,
'ﬁ:ﬁ:’t‘g J’é:y‘f@ﬁﬂ“iﬁ"‘ of the remainder constitute the days
called the TrrHigsHAvA (subtractive
days.) There the Savana days are those in which a S{vana
day or tervestrialt day is equal to the time from sun-rise to
sun-rise (at the equator).
37. 'Thereare 1,577,917,828 terres-
gy, " Ttrisland lunar  gria) daya and 1,608,000,080 lunar days
in a.groat YUeA.

* The revolutions of the Sighrochchas of Mereury and Venus correspord to
thair revolutions about the Sun. B. D.

1 ‘A terrestrial day is that which the English call a solar day. B. D,



Stirya-Siddhdnta. ) ]
88, (Im a great vvoa) there

a0 of subtracirs dags, | LB99,386  additive months and
: 25,082,252 subtractive days. :
i 89, There are 51,840,000 Solar
nﬁi':;:«is Zﬁ”w“;;?“ii"k‘,?w? months in a great yuaa, and the ter-
SH0 Moy of poenepirtol dries | Nl days are the sidereal days
diminished by the Sun’s revolutions.
© 40. The revolutions of the planets, the additive months,
the subtractive days, the sidereal days, the lunar days and the
terrestrial days (mentioned above) separately multiplied by
1000 make the revolutions, the additive months &e., in a Kacea,
(because a Karea cousists of 1000 great yvoas.) ‘

41 & 42. In s Kaura, there are
387 revolutions of the Sun’s Apogee
{(about the Earth),204 of Mars’ apogee,
368 of Mercury’s dpngee, 900 of Jupiter’s apogee, 535 of
Venus’ apogee and 39 of Saturn’s apogee.

Now we proceed to mention the retrograde revolutions of
the Nodes (of the planets Mars, &c.)

43 & 44.  There are 214, 488, 174, 903, 662 revolutions of
the Nodes of the planets Mars, Mercury, Jupiter, Venus and
Saturn respectively. We have already mentioned the revolu-
tions of the apogee and node of the Moon,

45, 46 & 47.  Collect together the
)_e;-‘;’g‘eel:;;‘;gea‘:’,i *g{i f’t“’::: years of the six Maxnus, with their six
whion the planetary motions  SANDHIS, and the Sanpwt which lies in

EL“E::‘ ?S{l,,?,,},‘ff i the beginning of the Karps, those of
twenty-seven great voaas of the pre.
sent Manu named Varvaswars aud those of the Krira yuea :
and subtract from the sum, the said number of years of tho
Gods, reduced to solar years, required (by the God Brahm#) in
the creation of the universe, (before the commencement of
the planetary montions,) and the remainder I ,968,720,000 i
the number of solar years before the end of the Kryra yuea,

Nos. of Revolutions of the
Apogees of the planets,



Tramslation of the ‘
: 48. o 1,958,720,000 the nu L

g find the AnARGANA or 5
o. of terrestrial days  of elapsed years, add the number of

nﬂ?,ﬁotf;e E‘;’;fm';‘fm{’;’“é‘f tzﬁ years elapsed (from the end of the last
o G gk Krfra yoaa to the present year;) reduce
the sum to months (by multiplying it by 12 ;) to the result add
the number of lunar months from the beginning of the light half
of tho Cuarrra* (of the current year to the present lunar month.)
49. Write down the result separately; multiply it by the
number of additive months (in a yvsa) and divide the product by
“the number of solar months (in ayvaa); the quotient, (without
the remainder,) will be the elapsed additive months, Add the
quotient (without the remainder) to the said vesult, reduce the
sum to days (by multiplying it by thirty) and increase it by the
number of (lunar) days (passed of the present lunar month).
50 and 51. Write down the amount in two places; (in one
place,) multiply it by the number of subtractive days (ina yuea) ;
divide the product by the number of lanar days (in a Yuaa) and
. the quotient (without the remainder) will be the number of
! elapsed subtractive days. Take the number of these days from
the amount (which is written in the other place) and the
remainder will be the number of elapsed terrestrial days (from
the time, when the planetary motions commenced) to the pre-
sent midnight at Liankd.t

* That lanar month which ends, when tho 8un is in Musma (stellar Aries)
. the fiest sign of the Zodiac, is called Cmarrga, and that which terminates when
the Sun s in Veismanaa (Taurus) the second sign of the Zodisc, is called
Vars'sxma and so on. Thus the lunar months corresponding to the twelve signs
Mesha (Avies) Vaismasua (Taurus,) Mrowowa (Geaowr) Kamga (Cancer,)
StNea  (Leo,) Kanyd (Virgo,) Tuzd (Libra,) Veis'cuika (Scorpio,) Duawt
(Sagittarius,) Maxara (Capricornus,) Komnica (Aquarius) and Mina (Pisces,)
are Cmartra, Varg'dxma, Jypsuria, Asminus, Sufvana, BHADRAPADA,
As'wina, K&rrixa, MArcas'fusaa, Pavsua, Micia and Pritcuna.

1f two lunar months terminate when the Sun is only in ono sign of the Zodiae,
the second of these is colled Apmivdsa (an additive or interealary month.)
The 30th part of a lunar month is called Tithi (a lunar day.) B. Dy

4 Whe proof of the process for finding the Amancana stated in the S'Toxas

. from 48th to 61sb will be clearly understood from the following statement.

In order to find the AmARGaNa, let the number of the Solar years elapsed be
wultiplied by 12; and the product is the number of elupsed solar months to the
lust raean Mesma SingrANTI (i. e, the time when the mean Bun enters the firat
stellar sign of the Zodiac called stellar Aries ;) to this lot the number of pussed



‘' Biwrya-Siddhanta,

the number of these olé,yse& days, the Rulers ofkt
it day month and year can be known (by reckoning the
order of them) from the Sanl ey ‘
. Divide the number of elapsed ter-
To find the Ruler of the oy i ‘ i ; ’
rvestrial days by 7, and reckoning the
T ; remainder from the sun-day, the Ruler

of the present day will be found. ‘ o

‘ 52. Divide the number of elapsed
pr:;ws:nﬁbr::x;:;mﬁ:n?ﬁ 3:3 terrestrial days by the number of days
L in a month and by that in a year (i. e.
by 30 and $60) multiply the quotients (rejecting the remainders)
by 2 and 8 respectively, and increase the products by 1.
Divide the results by 7, and reckoning (the order of the Rulers)
from the Sun, the remainders will give the Rulers of the
present (terrestrial) month and year respectively.

lunar months OmATTRA, &e., considering them as solar, be added : the sum is the
elapsed solar months up to the time when the Sun enters the stellar sign of the
Zodiac corresponding to the present lunar month, To make these solar months
lunar, lei the elapsed additive months be determined by proportion in the
following manner. Vi ; : ;
[ As the number of solar months in a YUGA

: the number of additive moyths in that period

: : the number of solar months just found

+ the number of additive monthis elapsed.

If these additive months with their remainder he added to the solar months
elapsed, the sum will be the number of lunar months to the end of the solar
month; but we require it to the end of the last lanar month.  And as the
remainder of the additive months liss between the end of the lunar month and
that of its corresponding solar month, let the whole number of additive
months, without the remainder, be added to the solar months elapsed ; and the
sum is the number of the lunar months elapsed to the end of the last luuar.
month, i

This vumber of lunar months elapsed, mulviplied by 80 and in¢reased by the
number of the passed lunar days of the present lunar month, is the number of
hunar days elapsed. Lo make thiese lunar days, terrestrial, the elapsed subtracs
tive days should be determined by proportion as follows.

As the number of lunar days in & Yues

i the number of subtraetive days in that period
: 1 the number of lunar days just found

: the number of subtractive days elapsed,

If these subtractive days be subtricted with their remainder from the lunay
days, the difference will be the number of terrestrial days elapsed to the end of
the last lunar day; but it is required to the present mid-night. As the
remainder of the ferrestrial days liss between the end of the lunar day and the
mid-night, the whole number of the subtractive days, (without the remainder)
should be subtracted from the lunar days elapsed, and the difierence is, ¢f
course, the number of terrestiial days elapsed from the time, when planetary
motions commenced, to the present mid-night at Laxnxi, B, D

(o



Translation of the

the mean plo\ees of 53. Mulﬁpk the number !

s o i i elaped terrestrial daysby the number

_ of a planet’s revolutions (in a Katra) ;

divide the product by the number of terrestrial days (in a

Karra) ; and the quotient will be the elapsed revolutwns, signs,

degrees &, of the planet. Thus the mean place of each of the
planets can be found.

6 Rd the' slaren of the 54. In the same way, the mean
Sighrochehas, “apogees and places of the S'fonroomcuA and Man-
nodes of the plunets.

poccHs (apogeo) whose direct revo-
lutions (ina Kavea) are mentioned before, and those of the nodes
of the planets can be found. But the places of the mnodes,
thus found, must be subtracted from twelve signs, because
their motiong are eontrary to the order of the signs.
55, Multiply the number of elapsed
nf:&‘;‘} ~ g S84 evolutions of Jupiter by 12; to the
product add the number of the signs
from the stellar Aries to that occupied by Jupiter; divide the
amonnt by 60, and reckoning the remainder from Visaya,* youn
will find the present SAnvATsana.

Ak suny mdhod e, Enie 56, 'MThese processes are mentioned

;;;f“"_*:g mean places of the (from 45th S'Loxa to H44h) in detail, but,
for convenience’ sake, let (an astrono-
mer) computing the elapsed terrestrial days from the beginning
of the Trrrd Yuah, find easily the mean places of the planets.

# 67, At the end of this Krfra vuga the mean places of all ‘
the planets, except their nodes and apogees, coincide with
each other in the first pofut of stellar Aries.

58. (At the same instant) the place of the Moon’s apogee=
nine signs, lier ascending node==six signs, and the places of the
other glow moving apogees and nodes, whose revolutions are
mentioned before, are nob without degrees (i. e. they contain
somé signs and also dogrees).

* Astrologers reckon 60 Samvarsaras, Vigava &c., which answer successively
b to the penogs xcquued by mean Jupiter to move from one sign to the next. B. D.

AT
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his of the Earth’ i 59' A The diameter of the Bast

and its circumfer- 1600 Yosavas. Multiply the soquare
e of the dinmeter by 10, the square-root
of the product will be the circumference of the Barth,

‘ ) - 60. The Earth’s circumference mul-
enfe’“’ o(l-'w:liim]?,ﬂ;‘.@:z; ‘tiplied by the 'aipe of co-latitude (of
Lps'Axrana® corroction in  tho given place) and divided by the
minutes, ! i LH

; radius i the SpruTa or rectified cir«
cumference (i, e. the parallel of latitude) ab that place.

Multiply the daily motion (in minutes) by the distance of the
given place from the Middle Line of the Tarth, and divide the
product by the rectified circumference of the Barth. ;

61. Subtract the quotient in minutes from the place of the
planet (which is found af the mid-night of Lavk4, as mentioned 4
in S'Loxa 53,) if the given place be euswofgiic Middle Line, but
if ib be west, add the quotient todb, and (you will get) the
planet’s place at (the mid-night of) the given plage.

62, (The cities named) Bomfraka,
Ussavint, Kuruksuerra &c. ave ab the
line between Lanks and the north pole of the Harth, (this line
is called the Middle Line of the Earth.)

63, 64 and 65. At the given place

xo,g?tﬁﬂf ;";ucgf’”"*’*’“""’ if the Moon’s total darkness (in her

eclipse) begins orends after phe instant

when it begins or ends af the Middle Line of the Earth, then

the given place is east of the Middle Line, (but if it begins or

ends) before the instunb (when it beging or ends at the Middle
Line, then) the given place is westof the Middle Line.

Find the difference in Gaarikds between the times (of tho
beginnings or ends of the Moon’s total darkuess ab the given
place and the mid-night, which difference is called the Dis’sx-
TARA GGHATIKAS.) :

Middle Line of the Earth,

# Drs’Anrana is the correction necessary to be applied to the pl;ce of a
{hm‘t in consequence of the longitude of a place, reckoned from the Middie
ing of the Barth or the Meridiun of Lavxd. B. D. 4
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ptiply the rectiffied circumference of the Harth by

crence and divide the product by 60. The quotient will be
< the east or west distauce (in Yonms) of the given place from
the Middle Line.

Apply the minutes, fond by this distance, to the places of
the planets (a,s directed before in Srokas 60 and 61).

66. A day of the week begins at
the Dis’vrara Guapids aftor or bo-
fore the mid-night at the given place
according as it is east or west of the Middle Line.

s e 67, (If you want to know the place
G Blansh ob w pives time. | of a planet at a givon time after or

before a given mid-night,) multiply the
daily motion of the planeb by the given time in Gimarixis,
divide the product by 60, and add or subtract the quotient, in
aninates, to or from the place of the planet found at the givon
“(mid-night,) and you have the place of the planet at the given
time after or before the given midenight. The place of the
pla-net, thus found, is called its MLrxfrika or ingtantansous
place.

68. The Moon’s deflection to the north and south from the
end of the declination of her corresponding point af the Ecliptic
is caused by her node. The measare of her greatest deflection
is equal to the y5th part of the minubes in a cirele.

69. The measures of the greatest deflections of Jupiter and
Mars caused by their nodes are respectively & and § of that
of the Moon, and that of Mercury, Venus and Saturnis § of
the Moon’s greatest deflection.

70. Thus the mean greatest latitudes of the Mocm, Mars,
Mercury, Jupiter, Venus and Saturn are declaved to be 270,
90, 120, 60, 120 and 120 minutes respectively.

To find the instant when
a day of the week begins,

End of the st chapter of StGrva-siopadyra called Mapny{.
@421 (which treats of the Rules for finding the mean places of the
planets.)

*
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CHAPTER 11

Oalled vau-&m w?mh trmts of the Rules Jor ﬁmlmg
the tmw places of the planets.

Caiai it the pl,mgw i 4 'I‘he “Dmtms, Bivisible (to hu-
tions, man  sight), named S'fanrocacna,
Mawvocmcra (Apogees) and Para (Nodes,) censisting of
(continuons and endless) time, being situated at the ecliptic,
produce the motions of the planets.

2. The Deities, (S faarocucma and Manpocucua) attract the
planets (from their uniform course) fastened by the reins of
winds borne by the Deities towards themselves to the east or
the west, with their right or left hands according as they are to
their right or left.*

3. (Besides this) a (great) wind called Pravana carries the
‘planets (westward) which are also attracted towards their
apogees. Thus the planets being attracted (at once) to the
east and west get the various motions. ‘ ;

4. The Deity called Ucncna (apogee) draws the planet to
the east or west (from its uniform progress) according as the
Deity is east or west of the planet at a distance less than six
signs, (
5. As many degrees &c, as the planets, being attracted by
their apogees, move to the east or the west, so many are called
additive or subtractive (to or from their mean places),

6. In the same way, the Deity node named R{uv by its
power deflects the planet, such as the Moon, to the north or to
the south from (the end of) the declination (of its corresponding

* The place of a planet rectified by the 1st or 2nd cquation is nearer to its

higher apsis (MaxpocHCHA or 8'IGHROCHCHA) in its orbit, than the planet's
unveotified place.  The cause of this is that the Deities have hands furrished with

reins of winds and by them they aftract the plunet towards themselves,
This will expluin the meaning of the 20d 8'toka. B, D



Translation of the
ic). This deflection is called wx's L 4

7 The Deity node draws the planet to the north or to the
south (from the ecliptic) according as the node is west or east
of the planet at a distance less than six signs.

8. (But in respect of Mercury and Venus) when their
PAras (or nodes) are in the same direcbion at the same distance
(ag mentioned iu the preceding Snoxa) from their 8 fanrocaouAs,
they deflect in the same manner (as mentioned before) by thc
attractions of their S'farrocHcHAS,

9. The attraction of the Sun (by its apogee) is very small
by reason of the bulkiness of its body, but that of the Moon is
greater than that of the Sun, on aceount of the smallness of
the Moon’s body.

10.  As the bodies of the (five) minor planets, Mars, &e. are
very small, they are attracted by the Deities B foxroorcEA and
Maxvocmera very violently.

11, And for thiy reason, the additive or subtractive equation
of the minor planets caused by their movement (which is pro-
duced by the attraction by their Uoncuas) is very great. Thus,
the minor planets, being attracted by their SforrocHcHA and
Maxpocacma and carried by the wind Praviua, move in the
heavens. ‘

12, (And therefore) the motion of
the planets is of eight kinds, i. ¢.
I.  Vare{ (deereasing retrograde motion).
II.  Arivaxra (increasing retrograde motion).
TIL  Vikaug (stationary).
IV, Maxpi (increasing direct motion less than the mean
motlon)
X MAI\DATAR& (decreasing direct motion less than the
| mean motion).
VI Siwx (mean motion).
JVIT SfouraTarX or Ars'feurx (increasing direct motion
greater than the mean motion),

Kinds of motion,



Sﬂmya-ﬂi&dkﬂima;

1‘3 Of theso kmda, the five motions Amisfonry, S'faurs,
Manpa, Manparars and Sama ave direct.and the two motions
Vaxra and AmiyAkrA areretrograde. .

14. (Now) I explain carefully the Rules for finding" t;ha true
places (of the planets) in such a manner that the places found
by the Rules coincide with those, determined by observation,
of the planets which move constantly with various motions.

The Rulo for finding the 15, The eighth part of the number
sines for 83 in a . . Vi " S
q“mdmzt of the civele whose | (of minutes contmned. ina sign (i. e.
Radins=8438. 1800) is the first sine. Divide the
first sine by itself, subtract the quotient from that sine, and add
the remainder to that sine: the sum will be the second sine,

16. In the same manner, divide successively the sines
(found) by the first sine ; subtract (the sum of) the quotients from
the divisor and add the rewainder to the sine last found and
the sum will be the next sime.® Thus you will get twenty-

* This method is proved thus,
Lot sine g Ar—gin, O ==4d,;
Bsin. 2 A—sin, . A z=dy
Ain. & A-—ein & A ==d, 5
&e. == &o.
gin, n A=pin, (n~1) A == dy s
win (need) Asing i A == dp 4 1o
Then sinee - d,—dg == 2 vers A, sin | A =+ R;
dg—dy == 2vers A, sin'Z A o R
dy—t, == 2 vors A, pin 3 A =+ R
O =5 %(.
An-—-dn 4 7= 2 vers A, sinn A= R
we have by ‘addition b

2 vers A

dl~cln+A::——~——(sm A4sin,2 A4 ... =ksin. g A) or,

sin. A o sin.n A—sin, (n 4= 1) A = ﬂﬁé (sin A 4 sin. 24 ..., + sin, 2 A)

oo Bin. (@ A1) A== sinun A +nm A

_2.!9."_3_.‘&‘ (siny A +f sin. 2 A...... 4-sin, m A.)
o 2 vors A 1
Here, A =40 450, . s =.0042822 = 23——»{;—‘;’, which is roughly given
in the text == -—l—- ;

225



Translation of the

pames (in o quadrant of a circle whose radius iz 3438).
ese are as follows.

17 b0 22, 225, 449, 671,890, 1105,
1815, 1520, 1719, 1910, 2098, 2267,
2431, 2585, 2728, 2859, 2078, 3084, 3177, 8256, 3321, 8372,
8409, 3431, 8488, e Y ‘

Subtract these sines sepavately from the Rudius 3488 in the
inverse order, the remainders will be the versed sines (for

every 34%),

The sines.

28 to 27, ' There ave 7, 29, 66,117,
182, 261, 8b4, 460, 579, 710, 858,
1007, 1171, 1845, 1528,/1719, 1918, 2123, 12388, 2548, 2767,
2089, 8218, 8488, versed sines (in a quadrant). ‘

28. The sine of the (mean) greatest declination, (of each of

the planets)—=1807 (the sine of 24°),
e et Sting the Multiply the gine (of the longitude of
planet’s (mean) declination s planet) by the said sine 1307 ; divide
g the product by the rdius 3438 ; find
the arc whose sine is equal to the quotient. This are is the
(mean*) declination (of the planet required).

29. Bubtract the place of the planet from those of the Max-
pocHenAt and §famrocwcns : and the remainders] are the
Kenoras. From the Kmwpra defermine the quadrant (in

The versed sines.

which the Kendra ends,) and the sines of the Buvsa and Kon§

(of the Kunpga),
30.  The sine of the Buusa (of the arc which terminates) in
an odd quadrant ( i. e. Ist and 8rd,) is the sine of that part of

* The mean declination of a planet is the decliuation of its corres onding
point in the celiptic : but the Sun’s mean declination is tlie same as his true
declination, ' B. D.

+ Manpoowona is equivalent to the higher apsis. The Sun's and Moon’s
Maxvocromas (higher apsides) are the same as their apogees while the other
plonets’ Maxpocucuas are equivalent to thieir aplielions. ﬁoe De

§ The first remainder is called the first KeNpra which corresponds with the
anotsaly, and the second, the second KeNorA which is equivalent to the com-
mutation added to or subtracted from 180¢ as the second KENDRA is greater or
less than180°. B. D,

§ The Bnvaa of any given are is that are, less than 90°, the sine of which is
eqaal to the sive of that given are; and the Kori of any are is the complement
of the BuuJa of that ave. B. D. ¢




which it wants to complete the quadrant where the given arc
énds; and the sine of the Birosa (of the arc) which ends in an
even quadrant (i. e, 2nd and 4th) is the sine of that arc which
it wants to complete the quadrant where the given ave ends ;
but the sine of the Kot (of that are) is tho sine of that part of
the given are which falls in that quadrant where it Jerminates. -
To find the sine of the' 81, (Reduce the given degreos &o.,

wine dogcoss do to minutes.) Divide the minutes by

225: and the sine (in 8roxas 17—22) corresponding to the
quotient is called the aata (the past) sine, (and the next sine
is called the Gamya to be past sine): multiply (the remainder
in the said division) by the differenco between the ‘cAra and
aAmva sine and divide the product by 225, .

32. Add the quotient to the sine past : (the sum will be the
sine required). This is the Rule for finding tho right sines
(of the given degrees &c.) In the same way, the versed. sines
(of the given degrees &o.) can be found., L

Qiven the sine to flud its . 83, Subtiact the (next less) sine
i (from the given sine) ; multiply the re-
mainder by 225 and divide the product by the - diffsvence
(between the next less and greater sines) : .add the quotiont to
the product of 225, and that number (which ¢orresponds to tho
next less sine) ; the sum will be (the numiber of minutes con-
tained in) the are (required), | ;

Dimensions of  the 1st 34, There are fourbeen degreos (of
Boon in degrees_of the e the concentric) in the periphery of the
ferent or concentric, MANDA or first epieycle of the Sun, ‘and
thirty-two degrees (in the periphery of the 1st epicyols) of the
Moon, when these epicycles are deseribed at the end of an oven’
quadrant (of the concentric or on the Line of the Apsides.)
But when they are described at the end of an odd quaﬂmnt
(of the concentric, or on the diameter of the concentric per-
pendicular to the Line of the Apsides) the degrees in both are

D



o Weanslation of the I
iyished by twenty minutes; (then the degrees in the pe-

" of the Sun’s epmycle-—.ld° 40" and in that of the
Moon’smsl" 40°)
Blinenalons oo Vabs 85 There are 75 30, 38, 12 and
giglrz aogfttl!ug :g:;zn«gm s 49, (degrees of the concentric in the
periphories of the first epieycles of
Maxrs, MOTGUI‘}’, Jupiter, Venus and Saturn respectively) at the
end of an gven quadrant (of the concentric, but) st the end of
an odd quadmnb there are 72, 28, 32, 11, 48 (degraes of the

coneentric.) ;
Dimensions of the 2nd 86,  There are 23"3 188, 70, 262
S lon ot Mars o, and 80 (degreos of the concentric) in

the peripheries of the 8'iamra or second epioycles of Mars &c. 4
ab the end of an even quadrant (of the concentric).

37. At the end of an odd quadrant (of the concentric,) there
aro 232, 182, 72, 260,40 degrees of the concentric in the peri-
pheries of t.ho second epicycles of Marg &c.

Given the Kenoea of a 88. Take the difference between
Ly )t p‘éﬁ‘;ﬁ; the peripheries of epicycles of a planet
ry of the epicyale. at the ends of an even and an odd
quadvant ; multiply it by the sine of the Brusa (of the given
Kenora of the planet,) and divide the product by the radius.
Add or subtract the quotient to or from the periphery which
is at the end of an even quadrant according as it is less or
greater than that which is at the end of an odd quadrant: the
resuli will be the Sraura or wectified periphery (of the epicycle
of the planet.)

Given ‘the st or ssa B89« Multiply the sines of the Bau-
Exxpma of aplanet, to find 4 and Korr (of the given 1st and 2nd
the 1st or 2nd Buvra-pma- R
%a and Korr-praza and the KENDRA of a planet) by the rectified
18 equation of the planct.  yoriphery (of the 1st and 2nd epicycle
of the planet), and divide the products by the degrees in a
circle or 860° (the quotients are called the st or 2nd Brusa-
pHALA and Kori-pHALA respectively). Find the arc whose sine
is equal to the 1st Brusa-prALA: the number of the minutes



Sw’crya-»&idd%anmn

giged in thig ave is the Mwm-mm* (or the Isb e»q
eplamet i bl i o

To find bhe 2nd aqnahon i 40 Fmd the Znd/ ;ﬁ@TI-PEALA (f'rom

of the minor planets Mars & planet’s 2nd Kanpra a8 mentioned

| « before :) it is to be added tothe radius
when the Kendm i8 less than 3 signs or ‘greater than 9 signs,
but when the KuNDra is greater than 3. signs and less than 9,
(then the 2nd;Korr-prara) is to be subtiacted (from the radins).

41, Add the square of the result (just found) to that of
 the sine of the 2nd Brusa-pratA : the square root of the sum
is the 8'famra-karyA or 2nd hypethenuse.t

Find the (2nd) Bruusa-rrALA of the planet (as mentioned in
s'noxa 89th ;) multiply it by the radius and divide the producb
by the 2nd hypothenuse (above found).

42, Tind the arc whose sine is equal to the quotient (]ust
found) ; the number of the minutes contained in the arc is
called the §/funra-prArat (or 2nd equation of the planet.)

The 2nd eqnation of Mars &e. is employed in. the fivst and
fourth operations. (which will be explained in the sequel).

M A e sl e 43, (In orderto find the true places
the Bun, the Moon and other  of the Sun and Moon;) a single ope-
e ration called maxpA (or operation of
finding the first equation,) is to be employed (that is to say,
when you want to find the true places of the Sun and Moon,
find their first equation and apply it, as will be mentioned in

45th Soxa, to their mean places: thus you have the trae
places of the Sun and Moon).

But in respect of Mars &e. lst S'farra operation (or opera.lnou

of finding the 2nd equation,) 2nd Maxpa operation, 3rd Maxpa.
operation, and 4th SfesrA operation, are to be employed
successively.

* MaxnA-pEATA is the same as the equation of the cenfre of n planet. B. D,

t The 8founa-xarya or 2nd hypothenuse is equwalenc to the distance (in
minutes) of the planet from the Fa yfz centre,

1 Bienns-prara or 2nd equation is equivalent t.o the annual pavellux of the
superior planets ; and the elongation of the inferior planets. B. D,

v 2



i - Translotion of the ‘ @I
Find the second equation (from the mean place ,

planct ;) apply the holf of it to the mean place, and (to the
result) apply the half of the first equation (found from thas
resalt; from the amount) find the 1st equation again, and apply
the whole of it to the mean place of the planet and (to that
rectified mean place)? apply the whole of the 2nd equation
{found from the rectifiel mean place: thus yon will find the
true place of the planet). : ‘

s

B e 45, . In the S'fomra and. Mawna
aquations of the planots are = operations, the (second or first) equa-
0 be applied. A ! i y 3 s

- tion of a planet in minates is to be
additive when the (second or first) Kunora (of the planet) isless
than 6 signs ; bhut'when it is greater than 6 signs, the (2ud or
lst) equation is to be subtractive.
| The Buvadxmanat corvec- 46, Maultiply the diurnal motion
b ‘?‘f}?‘m““’a’ of a planet by the number of minutes
contained in the first equation of the Sun, and divide the pro-
duct by the number of minutes contained in a eircle or 21600
add or subtract the quotient, in minutes, according as the

j Bun’s equation is additive or subtractive, to or from the place

i of the planet. (which is found from the AmareAwa ab the mean

l mid-night at Laxx4, the result will be the place of the planet
ab the trne mid-night at Lavgs.)

\ . 47. Subtract the dimrsal motion of the Apogee of the
Moon from her mean diurnal motion ; (the remainder will be
the Moon’s motion from her apogee;) from this remsinder
find the 1st equation of her motion (by the rule which will be
explained further on). This equation is to be subtractive or
additive to her mean motion (for finding the trup motion of the
moon}, )

* The rectifisd mean place of o planct is called its Manpa grmuTa place,
The Maxpa-seuvys places of Mars, Jupiter and Saturn correspond with their
holiocentrio places. B, D

T The Bavsispara correction is to be applied fo the place of a planet found
from the Amaraana for finding the place of the planet at the true mid-night at

Lax®A, arising from that portion of the equation of time which is due to the
unequal motion of the Sun in the Reliptic, . D.



. Sarye-Siddhanta. 1 -
[the trus’ dimedst 48, In the MANDA operation,

S cid d"fmti‘iﬁi‘i“spm‘f the (Brst) equation of a planiet’s dinrnal
tamotions of the others.  motion from the motion itself, in the
same way in which the planet’s first equation is found. .

(Take tho difforence between the cata and GawyYA sines
which have been found in finding the sine of the first Kunpra
of the planet) ; by the difference between the sines (aATA and
aaxyA) multiply the (planet’s mean) motion (from its apogea)
and divide the produact by 225.

.49, The quotient multiplied by the (wctrﬁed) pemphory of
the first epicycle of the planet. and diyided by 360° (becomes
the first equation of the planet’s motion) in minutes. Add this
equation (to the mean dinrnal mofion of%e planet) when the
first KENDRA is greater than 3 signg and less than 9; but

when the first Kuxora is greater than O signs or less than 3,
subtract the equation of the motion from it : (thu.s youwt have
the true diurnal motions of the Sun and Moon, and the MANDA-
sPEUTA motions of the others wlnch are equivalent to their
heliocentric motions.) i

i i e Bikahal 50. BSubtract the MANDA-sPHUTA di-
motion of & minor plauet. | yynal motion of a (minor) planet from
its 8'farrRocEenA’s diurnal motion, and multiply the remainder by
the difference between the rading* and the 2nd hypothenuse
found in the 4th operation for finding the 2nd equation.

51. Divide the product by the (said) 2nd hypothenuse, add
the quotient (to the MaANDA-sPHUTA motion of the planet) when

‘the 2nd hypothenuse is greater than the radiug ;% bubt when
it is less than the radius subtract the quotient (from the
MANDA-SPHUTA motion, the result will be the true motion of the
planet). (But in the latter case), if the quotient be greator
(than the mMaNDA-sPHUTA motion,) subtract (tho wANDA-sPHUTA
motion from the quotient); the remainder will be the retro-
grade motion of the planet.

- ¥ Notes on b0 and 51. Some commentators of the SéryA stoDUANTA under-
:taud b 1111;3 term radiug the cosine of the 2nd equation found in the 4th operd-
ion,



Translation of the

wse of the vetrogres. . 02, When a planet is at a great

~Hiomol the planets. . distance (moro. than 8 signs) from its
S'fanrocncna and (therefore) its body is attracted by the loose
roins (borne by the 8 faurociena,) to its lefb orright, then the
_planet’s motion becomes retrograde, . i s

Whtt) the nidiols Shans b3 and 54, f.l‘he planets Mears, and

::ﬂxrm%m]:‘xgr;:xg; they . others (i. e, Mars, Mercury, Jupiter,

’ i Venugand Saturn) get the retrograde
motion about the same time when the degrees of (their 2nd),
Kunnras, found in the 4th operation, are equal to 164, 144, 130,
163 and 115 (vespectively) : and when the degrees of (their 2nd)
Kxnoras are equal to the remainders (196, 216, 230, 197 and
245,) found by subtracting the (said) numbers (164, 144, 130,
163 and 115,) from 860° (separately,) the planets leave their
retrogression,

55, Venus and Mars (leave their retrogression about the
same. bime) when (their 2nd Kenora) is equal to 7 signs, on
account of the greatness (of the rectified dimension) of their
2nd opicyele: so Jupiter and Mercury (leave their retrogression)
when (their 2ud Kunpra)=8 signs, and Saturn leaves its retro-
gression when (it 2nd Kenpgra)=0 signs.

To find the Mtitude of a 56,  Add or subtract the 2nd equa~
plangt. tions of Mars, Saturn and Jupiter
(found in the 4th operation) to or from their nodes according
a8 the 2nd equations applied to the (rectified mean) places of
the planets: but in respect of Mercury and Venus add or sub-
tract their lst equations (found in the 3rd operation, to or
from their nodes) according as their 1st equations are subtractive
or additive respectively (the results are the rectified nodes).

57.  (For the argument of latitude of each of the planetst
Mars, Jupiter and Saturn) take its rectified node from its true
place: bat for (the argument of latibude of) Mercury or Venns
take its rectified node from its S'fenrocnena ; find the sine (of

% Notes on 56 and 7. It is evident that the argument of latitude of each of
the plancts, found here, cquals the helioesntrie place of the planel diminished by
the place of its node, B. D.

¢



. SiriaLSiddiinta.

o HHO gument of Intitade of a planet) ; multiply it by
(greatest) latitude of the planet (mentioned in S1oka 70th of
1st Chapter) and divide the product by the 2nd hypothenuse
found in the 4th operation; but in respect of the Moon divide -
ib by the radius: the quotient will be the latitude (of the

planet). = i i iz
o find the trus declina- B8, The (mean) declination (of =
tion of a planet, ' planet or the declination found by

computation from its corresponding point in the ecliptic) in
creased or diminished by its latitude, according as they are
both of the same or different denominations; becomes the true
(declination of the planet). But the Sun’s (true declination) is
(the same ag) his mean declination, | :

To find the length of & 59, Multiply the diurnal motion
Plange s day (in minutes) of & planet by the number
of Préwas which the sign, in which the planet is, takes in its
rising (at & given place;) divide the product by 1800 (the
number of minutes which each sign of the ecliptic contains in
itself,) add the quotiont, in Préxas, to the number of the
Prdvas contained in a (sidercal) day ; the sum will be the
number of Piiyas contained in the day and night of that
planet (ab the given place). ‘ .

Given the declination, to 60. Find the right and versed
find the rudius of the diur-  sines of the declination (of a planet) :
nal circle. i i
; take the versed sine (just found) from
the radiug, the remainder will be the radius of the diurnal
circle sonth or north of the equinoctial, = (This radius is called

Dywvi).
‘Mo find tho asconsional 61, Multiply the sine of declination
Ao, (above found) by the length (in digits)

of the equinoctial shadow,* divide the product by 12, the
quotient is the Kuiva i  The Kusvd multiplied by the rading

* The equinoctial shadow is the shadow of a vertical gnomon of 12 digits
when the Sun is in the equinoctial ab tho mid-duy at a given place. B, D,

T Koswd is the sine of that are of a diurnal civcle which is intercepted between
the Horizon and the six o’clock line, B. D

=



‘ , Translation of the ‘ ‘ y
s ‘ .
ud divided by the Dyvivd (above found) becomes the s L
"L‘censional difference.  The are ‘of that sine (in minutes)
1s the ascensional difference in Prayas. e
o find the longths of the 0%, Add and subbract the ascen-
day and night of a planot  sional difference to and from the fourth
it part of the length of the day and night
of the planet (as found in s‘Loxa 59) separately, the results
will be lengths of the half day and half night respectively of
the planet when its declination is north.

63. But when the planet’s declination is south, the reverse
of this takes place (i. e. the results, just found, will be the
lengths of the half night and half day of the planet respec-
tively), (In both cases,) twice the results are the lengths of
the day and night (respectively).

In the same way, the lengths of the day and night of any
fixed star can be determined from its declination which is to
be found by adding or subtracting its latitude to or from the
declination (of its corresponding point in the ecliptic).

The Broca of & Niksia- 64. The Bua-suoda (or the space of
b o a Naxsnarra or.an Asterism) contains
800’ minutes, and the Buoca of a rrut (or‘ the space which the
Moon describes from the Sun in tithi or lunar” day) contaings
720" minutes. H

.To find the Naksmarra The place of o planet, !:0(11106(_1‘ ko
in which 8 planct is at a minntes, divided b}' the Braasnooa or
gim"flme' 800', gives the number of tliose Nax-
SHATRA or Asperisms (counted from As'wint which gre passed Hy
tho plan‘at} »and the remainder is that portion-of the present
Nagsuarka which 19 passed by the planct.) (This remainder
divided) by the diurnal motion (of the planet) gives the quotient
in the days, erATIRAS, &c. which the planet has taken to pass
that portion of the present Naxsmarra.

i To fiud the Yoaa® at o 65, The sum of the places of the
BN L, Sun and Moon (found at a given time,)

e Y004 is a poriod of time in which the sum of tlu; places of the Sun and

Moon increases by 139 20/ or 800°. B, D,

% :
T
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to minutes, is to be divided by the Bma-nwoa
< The quotient is the number of the elapsed Yoaas
(counted from VisurArvsmA): (The remainder is called the
Gara of the present Yoaa, aud the Bra-smoaa (or 800) din-
nished by the cAra is called the cAmya of that voea.) The
aars and camya of the present yoca multiplied by 60 and
divided by the sum of the diurnal motions (of the Sun and
Moon) become the numbers of the past and to be past amariras
(respectively of tho present Yo at the given time) =

To find the lunar dayat o 66, Take the place of the Sun from
given timo, that of the Moon (found at a given
timo) ; divide the remainder, reduced to minutes, by the
Brooa (of a mrrmx or 7207 ; the quotiont is the number of the
clapsed tithis or lunar days‘) (The remainder is the ¢ara of the
present rrrer, and the Buoas of a miemr diminished by the aara
is the aAxMyA of the present mrar) The gara and eamya of the
present mrar, multiplied by 60 and divided by the difference
between the dinrnal motions (of the Sun and Moon) become
- the numbers of the past and to be past amATIKAS (respectively
of the present ritimi ab the given time).

67. The four invariable KairAwas
called S'akuni, Nawr, CHATUSHPADA
and Kinsrueuna (always approprinte to themselves sucees-
sively the halves of the rvrmis,) from the lattor half of the
fourteenth rrrar of the dark half (of a lunar month to the first
half of the first trri of the light half of the next lunar month
inclusive).

Tnvariable Kanaywas.

68, And the seven variahle Kara-
8, Bavax &e. afterwards sncceed
each other regularly, through eight repetitionsin a (lunar)
month,

Variable Kariyas.,

® 1. Bavh, 2. Birva, 8. Eaviava, 4. Tatmia. B Gumaga. 6. Vaxo
JA. T, Buapri., B, D,

: 11849
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- Pranslation of the

oy to half of a mirm, ey e i
(O Maya,) thus T have explained to you the Rulos for finding
the true places of the heavenly bodies, the Sun &c.

/ Tt is to bo known that all the Karasas answer guds

o o it

Taod of the 2nd Chapter of the S‘\‘fkm-Slanxﬁm.

)

CHAPTER III.

Called the TrRIPRAS'NA, which treats of the Rules for resoluing the
questions on Time, the position of places, and directions.

; i 1. Ou the surface of a stone levelled

Mo determine the meridian , o
and east and west lines and  with water or on: the levelled floor of
the points of the Horizen. . ypap, work, describe a circle with

a radius of a certain number of digits.

2 and 3, ' Place the vertical Gnomon of 12 digits at its
centre and mark the two points where the shadow (of the
Guomon) before and after noon meets the circumference of the
circle : these two points are called the west and the east points

(respectively).
Then, draw a line through the mnu* formed beltween the

* 0o draw a line perpendicalar to and bisecting the line joining two given
points, it ia usual to deseribe two aves from (he two given points as centres with
a common radius, intersecting each other in two Foinl:s : the line passing through
the intersecting points is the line required. Tn this counstruction; the spwce
contuined by the intersecting aves is called TiMi “a fish,” on account of its form,
It is evident that the line drawn through the Ty formed between two given
“points, must be perpendicular to aund bisect the line which joins the given
points. B. D.

Cadeg ‘



ine or the Mumdmu Lme.
4. And thus, draw a lme ﬁhrongh tlm 'mu formed hetweeu
the north and south points of the Meridian Line ; this line will
be the cast and west line. -

In the same manner, dotermine the mtermedxate dlreetums
through the miyis formed between the pOllltzb of the determmed
directions (east, south &e.).

Given the Gndmonts e 11090 bn ondes 10 ﬁnd the dwechon
dow and its Buvss, to find = of a given shadow of the Gnomon at a
the direction of the shadow,

given time, describe a circle in the
plane of the Horizon with s radins whose length. is equal
to that of the given shadow. and at its ocircumference
determine the points of the Horizon, the Meridian and
east and west lines as mentioned before:) Then describe a
square about the said cirele throngh the lines drawn from the
centre (of the circle to the points of the Horizon, in ‘such a
manner that the square shall tonch the circle at the cardinal
points) and in this circle (towards the western or eastern part
of it according as the given time is before or after noon), draw
a line (ag a sine,) equal to BHUJL* (of the given shadow and
perpendicular to the east and west line towards the north or
sonth according as the Bruia is north or south. To the end
of this perpendicular, draw a line from the centre). Thi‘sl‘(linn)
will denote the direction of the given shadow (af the given
time).

6. The Jine representing the Prime Vertical, the six o’clock
line or the equinoctial, passes through the east and west points
of the Horizon.

¥ The distance (in digits) of the end of the shadow: of the Ghomon (which is
p&lnm«l at the interseoting point of the Meridian and east and west line) is called

e Buvia (of the shadow north ov south according as the end of ihe shadow is
north or south of the east and west line: atid the distance of the end of the shadow
from the Meridian Line 1s ealled the Korr (of the shadow) east or west nccording
as the end of the shadow is east or west of the Meridian Line. B. D, .

52




Translation of the “ @ I

: igﬁf‘;ﬁgﬁ&i ?Plg 7. (In the said circle)* from the
enuse of the given sha fw. cast and west line (to its north) at a
distance equal to the ‘equinoctial shadow, draw auother lino

purallel to the former; the distance between the end of the

* Note on the 7th §/zoxa. ‘
“Tet Z @ N H be the St
plane of the Meridian of the N ;

given place of north lati~
tude; end in that plane
let G A H be the diame-
ter of the Horizon, Z the
zenith, P and Q the north
and south poles, E A ¥ the
diameter of the Equinoe-
tial, P A Q that of the six
o'clack line, Z A N thatof
the Prime vertical, ¢ a D
that of one of the diurnal
circle in which the Sun is
supposed to revolve at the
given day and s the projec- = @
tion of the Bun’s place s and

let s ¢, 8 b be the perpendi-

eulars to Z N, G I rvespec-

fed

tively,

Then, A &= Adri or i
the sine of the Sun's ame N
plitude ;

8 & = BANKD or the sine of the Sun’s alt itude

osor AU = Brusa or the sine of the distance of the Sun from the Trime
Vertical measured on a great cirole passing thirough the Sun and at right angles
to the Prime Vertical,

8 b == §'ANRUTALA or the distance of the perpendicular drawn from the Sun’s
glace to the horizontal plane, from the lino (ealied ‘the UpavAsra-sorna in

anskrit) in which the plane of the Horizon intersects that of the dinrnal eirvels :
3 and it is evident from the figure that

Aa=ab=+ Ab: i
or AGRA == SAnkvtarA & Brugs ?
in this the upper or lower sign must ovidently be used scoording as the Sun is
north or south of the Prime %’evticnl.

Now if these Aars, 8'ankvTars and Bruoss which are in ferms of the radius
of a great cirele, be reduced to the hypothenuse of the gnomonic shadow at the
given time, it is clear that the reduced Bmusa will be equal to the distance of
the end of the shadow from the east and west ling, but the reduoced SANXULALA
will equal the Equinoctial shadow. It is showed this : .

lot B == the radius of a great circle:
A == the hypothenuse of the shadow ;
128
then, & i R==12: 53, 85 2= —m s
A »

Now, in the triangles b ' £ a5 b == the latitude of the given place ;
@b thesino of latifuds  the Tquinoctial shadow

Tty — E o §

T the cos. of latitude 12

"



Stryu-Siddhdnta. A 1 '
hadow and the latter line is equal to the sine of é.

(reduced to the hypothemzse of the given shadow).

Given the shudow to find’ 8. The square-roob of the sum of
i hymothanisly . the squares (of the lemgths) of the
Gnomon and the given shadow is called the hypothenuse of the
shadow : from the squore of the' hypothenuse subtract the
square of the Gnomon ; the square-root of the remainder will
be equal to the shadow; and the length of the Gnomon is to
be known (from the shadow) by the inverse calculation.

The precession of the 9. The cirele of Asterisms Librates
b e i 600 times in a great Yyuca (that is to
say, all the Asterisme, at first, move westward 27° Then
veturning from that limit they reach their fotmer places. Then
from those places they move eastward the same number of
dégrees; and returning thence come again to theirown places.
Thus they complete one libration or revolution, as it is called.
In this way the number of revolutions in a Yuda is 600 which
angwers to 600,000 in a Karps).

Multiplying the Amaraaya (or the number of elapsed days)
by the gmid revolutions and dividing by the number of terres-
trial days in a Kauea; the quotient is the elapsed revolutions,
mgnq degrees, &,

10,  (Rejecting the revolutions), find the Brusx of the rest
(i. e. signs, dogreos &e. as mentioned in SworA 30th of the Znd
Chapter).  The Buusa (just found) multiplied by 8 and divided
by 10% gives the degrees &c. called the Ayana (this is the same
with the amountt of the precession of the equinoxes).

12 the Equinoctial shadow

or | a b X e oz B

12 R 12

W
Soa b~ or the reduced S/ANKUTATA == the Equinoctial shadow ;
R

o The redueed sine of amplitude
== the Equinoctial shadow & the reduced Buvia ; this explaing the
7th §/roxs, B.D.
* o7° . 00° B.D. i
% This is the distance of the Stellar Aries from the vernal equinox. B, 1h
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Translation of the

Foxed' (according as the asterisms are moving eastward or
westward at the given time) to or from the place of & planet:
from tho result (which is equivalont to the longitude of the
planet) find the declination, the shadow of the Gnomon, the
the ascensional difference &e.

This motion of the asterisms (or the precession of the equi-
noxes) will be verified by the actual observation of the Sun
when he is at the equinoctial or the solstitial points.

LI, Aeccording os the Sun’s true place found by compnta-
tion (as stated in the 2nd Chapter) is less or greater than that
which is fonnd by obseryation (i. e. the longitude of the Sun),
the circle of asterisms is to the cast or west (from its original
place) as many degrees as these are in the difference (botween
the Sun’s true place aud the longitade). "

12. At a given place, when the
Sun comes to the equinoctial, the sha-
dow (of the Gnomon of 12 digits) cast on the Meridian Line
at noon is called the Patasnf or the equinoctial shadow (for
that place).

The equinoctinl shadow,

i the sivlosstial ahgs 13. The Radius multiplied by the
dow, to find the co-latitnde  Gnomon (or 12) and the equinoctial
Sy shadow (separately) and divided by
the equinoctial hypothenuse® gives the cosine and sine of the
latitude (respectively).  The ares of these sines ave the co-lati-
tude and the latitude which are always southt (af the given
place from whose zenith the equinoctial circle is inclined to the

south). |
Given the Gnomon's sha- 14 and 15. The Buusa of the sha-
i
g‘{:‘gfm’:22'},:5‘?1:“&3‘?3; dow of the Gmomon at mnoon is the
of the place. same as the shadow itself, Multiply

* The equinoctial hypothenuse is the hypothenuse of the equinoetial shadow
found by taking the square.root of the sumn of the squares of the equinoctial
ahndow and the Gnomon (or 12). B. D,

§, The south letitudes of Sanskrit correspond to the north latitudes of the
Touropeans.  B. D,



Sm*ya -B’zddhanta.

5 'a. of the said shadow the quobmnb will he the sine of
the zenith distance : the zenith distance, fornd from that sine
in minutes, is north or south according as the Buuia is south
or north respectively (at a given place). Find the sum of the
zenith distance and the Sun’s declination m minutes when
they are both of the same nante, but when they are of contraty
names, find the difference between them. This sum or differ-
ence is the latitude in minutes (at the given place).

W ‘#5d thé squinostial 16. Tind the sine of the latitude,
shadow from the latitude. . (ingt found) ; take the square of that
sine from that of the Radius ; the square root of the remainder
is the cosine of the latitude. Tho sine of the latitude multiplied
by 12 and divided by the cosine of the latitude gives the
Pliasng or the equinoctial shadow.

Given the latitude of the 17. Find the difference between the
i ;gf,"f“;::sﬁﬁ?;’;fi}; degrees of the latitude (at a given place)
declination and longitude. | and those of the Sun’s zenith distance
at noon when they are both of the same name, but when they
are of contrary names find the sum of them ; the result will be
the Sun’s declination : wmultiply its sine by the Radius.

18. Divide the product by the sine of the Sun’s greatest
declination (or 1397) : find the are (in signs &c. whose sine is
equal fo the quotient, just found); this arc will be the longi-
tude of the Sun when he is in the first quarter of the Eeliptic :
buf when he is in the second or third quarter, subtract or add
the signs &e. (contained in the arc) from or to 6 signs; (the
remainder or the sum will be the longitude of the Sun).

19, And when the Sun is in the fourth quarter of the
Ecliptic subtract the signs &e. (which compose the are) from
12 signs ; the remainder will be the true longitude of the Sun
ab noon,

(To the longitude, just found, apply the a.mount of the pre-
cession of the equinoxes inversely for the Sun’s true place.)



Translation of the , I :
(In order to find the mean plal ’

‘ ~the Sun from his true place above
found ;) find the lsb equation from tho true place of the Sun and
apply it inversely to the place repeatedly, the result is the mean

 place of the Sun (that i, assume the true place as his mean place,
find the Bun’s first equation from it and add this equation to the
truo place if the equation be subtractive, but if it be additive,
subtract it from the true place ; the result will be somewhat
nearer to the exact mean place of the Sun ab the given noon ;
agsuming this result as the Sun’s mean place apply the said
mode of calculation, and repeat the process until you get the
exact mean place of the Sun).

Given the, la‘thu.de of the 20, Tind the sum of the latitude of
pen "‘,d fi’énﬂfx“‘-ﬂ.’?'ﬁlxé’f a given place and the Sun’s declination
diﬁtm?m a4k noon, when they are of the same name, bub
when they are of contrary names find the difference between
them ; the resulé will be the zenith distance of the Sun (at
noon). Find the sine and cosine of the (found) zemith dis.

tance,

ol P 21. 'The sine (just found) and the
distance at noou, to find the = Raclius multiplied by the length of the
gt el AR UL digits (or by 12) and di-
vided by the cosine (above fonnd) give the shadow of the
Guomon and its hypothennse (respectively) at noon.

Given the Sun’s declina- 22, The sine of the Sun’s declina-
tion and shadow, to find his . ST 1 dh L !
smplitads and the sino of tion multiplied by the equinoctial hy-
amplitude reduced. pothenuse and divided by 12 gives the

sine of the Sun’s amplitude. This sine multiplied by the
hypothenuse of the Gromonic shadew at noon, and divided by
the Radius, becomes the sine: of amplitude reduced to the
shadow’s hypothenuse.

Qiven the equinoatial sha- 23. To this reduced sine of the
g;;‘;)?;L%;}’fomﬁi‘;“ﬁ:iﬁ;;f Sun’s amplitude add the equinoctial
IA shadow ; the sam will be the north

~  Broa (of the shadow at the given time) when the Sun is

.



:‘S’ﬁrymﬁ‘iddhdnta.

BHUJA.

24. In the lattar case, when the reduced sine of amphtude‘
is greater than the equinoctial shadov, subtract this shadow
from the reduced sine; the remainder w111 be the south Brusa
between east and west line and the end of the shadow ab the
given time. Every day the Buuia m; noon equals the Gno—
mon’s shadow at that time.

26, Multiply the cosino of the Iati-

Slen b amitnde ¢ tude by the Equinoctial shadow or the

the Sun’s declination, to find ; !
the hypothenuse of the sha-  ginw of the latitude by 12; the 'pmdn ak

dow at the time when the i 5 :
Sun reaches the Prime Verti-  (which is the same in both cases)
o i divided by the sino of the Sun’s de.
clination gives the hypothenuse of the gnomonie shadow at the
time when the Sun reaches the prime vertical ¥

26, When the (Sun’s) north declin-
ation 1is less than the latitude, the
hypothenuse of the shadow at noon multiplied by the equinoc-
tial shadow and divided by the reduced sine of amplitude at
noon, gives the (same) hypothennset (which is found in the
preceding SLOKA).

Otherwise.

* This is shown thus,
Lot 7 = Iatitude of the place ;
@ == the m}umoctml shadow 3
d == the sine of the San’s declination ;
p=, v altitude
@ = the hypothenusu of the shadow ,)
Then, sin l:d=R" p;
nnd Rip= =2 12,
12sin? e cos
== (because cos f:sin 2==12: ¢ and ., e coslz=
a *d 12 sin 7).
% This is proved tlius. ¥
Let 4 == the hypothenuse of the shadow at noon ;
@ == the sine of amplitude reduced to that hyp.

aR
* e i the sine of amplitude in tevms of the radius,
ke

2when the Sun reaches the prime
vertical,

B

¥



. Translation of the

The sine of the declination (of the Sun)- multiplie
ing and divided by the cosine of the latitude becomes
the sine of amplitude. Multiply this sine by the hypothennse
of the shadow at a given time and divide the product by the
rading : the quantity obtained is the sine of amplitude in
digits (reduced to the hypothenuse of the shadow at the given
time).

it Ve ittt . 28.and 29, Sub'tra‘cb the square of
dow and th Sun’s smpli- the gine of amplitude from the half of
:;f;} oot e edde  the square of the radins; multiply
gii’;‘;l:n‘ég ;’:‘;‘5’;' the simuth  the remainder by 144 ; divide the

product by the half of the square of

the gnomon (i. e. 72) increased by the square of the equinoc-
tial shadow. Lot the name of the result be the Kanayf. Let
the calculator write down this number (for future feference).

80, Multiply twelve times the equinoctial shadow by the
sine of amplitude and divide the product by the former divisor
(i. e. 72 added to the square of the equinoctial shadow). Let
the result be called the Prata.  Add the square of the Karanf
to the Prava and take the square-root of the sum.

31 and 82, The square-root, (just found), diminished or
inoreased by the Prara according as the Sun is south or north
of the equinoctial, becomes the Kona-s'anku* or the sine of

‘ aR
Then —— : p (the #ine of the Sun's altitude when heis at the prime verticnl)
== cos Z ; sin £ = ¢ (equinoctial shadow) ; 12;

12aR

i 5 P T e
¢
and . p : B = 12 : @ (the hypothenuse of the Bun’s ehadow when he reaches
the prime vertical) :
1Z2R ke

¢
@ e = 12 R W w2 = ¢ gtipposing the Sun’s declination to
P 12 aR a andcrgo no change during the
ay,
* This is demonstrated thus.
Lew e = the equinoctinl shadow,
@ == the sine of amplitude,
k= the KARANT,
S J == the Pray.a,
- and @ = the Xoxi s"aNgU.



- Strya-Siddhdnta.

ude of the Sun when situated at an intermediaté vekti
tsecting the Horizon at the N, B.and 8. W, or N. W.
and 8, B. points). If the sun be south of the prime vertical,
then the Kowa-s'axxu will be south-east or south-wesb, but if
he be north of it, then it will bo north-east or north-west.
The square-root of the difference between the square of the
Konas'ankv and that of the radius, is called the Dricsyd or
the sine of the zenith distance. i

- 33, Multiply the (said) sine of the zenith distance and the
radins by 12 and divide the products by the Kowa-s'Anku
(above fonnd); the quotients will be the shadow (of the gno-
mon) and its hypothenuse (respectively, when the Sun will
come on an intermediate vertieal) at the proper place and time.

Pl

Then,12: ¢ = @ : ~— & = JAUKUTALA (28 shown in the note on Tth 8'LoKa) ;
12 ;

and since ib is manifest from the same note that the S'AvRUTATA applied with

the sine of amplitude by addition or subtraction according as the Sun is south

or north of the equinoctialy becomes BEUTA (i. . the sine of the Sun’s distance

{rom the prime vertical),
e
o o @ = BHUJIA ;

12 /
but when the Sun is N. B, N. W, 8, B, or 8. W,, it is equidistant from the
prime vertical and the mervidian, Therefore the hypothenuse of a right-angled
triangle, of which one side is the Buvaa and the other equal to it, is the sine of
the zenith distance, :
&t ae

e
E e b e Wt R
2 72 3

o hyp)tie— 2

Now, sinco the square of {he sine of the zenith distance added fo the. square
of the sine of the altitude is equal to the square of the radius, i
i ;

2

e ae -
ot att —at2a'=R"
TR 3
or(e? +72) w? - 24 aea =72 R'"— 144 a%;
24 ee 72 B* — 144 a* 144 (4 R® — o)
iri ol o= = J
el o 72 et 4172 et 4 72
Now, in the foregoing equation it will be obseryed that the value of the side
containing the known quantities is what has been already spoken of under the
name of Kanaxi, and thatthe half of the co efficient of » is what has been already
spoken of under the name of PraLa,
S z'j:z_/‘a-»_—_ 5
which gives =4/ f'4k xf B D
F 2




Translation of the

& tutbirde of Vie plass 84; Add or subtract the siné of
ol the Sun's declination  the ascensional difference to or from
heing given, to find the Sun’s g 4 s

ltitude, Zonith distance &e;  tho radius according as the Sun is in
8} given. tim from noon, the northern or southern hemisphere.
The result 1s called the An3v{, From the Axty4 subiract the
versed sine of the time from noon (reduced to degrees) ; Multi-
ply the remainder by the cosine of the declination.

85 and 86. Divide the product, (thus found), by the radins;
the quotient is called the cumeps ; the ¢mmepa multiplied by
the cosine of latitude and divided by the radius becomes the
Baxku or the sine of the Sun’s altitude (at the given time).
Subtract the square of the SANKU from that of the radius;
‘the square root of the remainder is DRIG-1YX or the sine of the
zenith distance (af the given time). (From the §’anku and the
DrIG-5YA) find the shadow and its hypothenuse as mentioned

before (in §'noxa 32).

Gl G sicdsia Multiply the radius byv thle‘ given
nha;;lo;v and it hgpothenuso, shadow (of the gnomon) and divide the
g b product by the shadow’s hypothenuse.

# This will be manifest thus. i
Liet 1 == latitude of the place north of the eguator ;

@ he Bun’s deelination ;

@ == the ascensional difference,

¢ == the time from noon in degrees,
and @ = the Sun’s altitude. i
Fhen we haye the equation which is very eommon ;

/ ©08 & cos lucos d -k R, sin Lsind, | o

BN @ == -r 3

e
tan L tan o :
(cos ¢ % -—-——ﬁ——-—} cos L. cos d

e %

R
(cos ¢ = sin a) cos Loos d
== = ;
(B “sing-—versf) cosd cosd
or = N
R R

¢TIt is to be ohserved hero, that when the latitude of the place is north, the pﬁ)
@ becowes plus or minus according as the declination is north or south, B, D,



o

S‘t’érya-Sfaldh(i‘nta. e

7. '/The quotient is the prie-rvi ; the square-root ok

16 of the radins diminished by that of the »prfa-rv4 (just
found), is the #’ANKU : maltiply it by the radiug and dlﬂde the
product by the cosine of latitude (of the place),

38 and 39, The result (thus fonnd) is the cmuEpa ; multxply
the ¢canepA by the radius; divide the product by the cosine
of the declination. Subtract the quotient from the Ansm( and
take tho remainder, From the versed sines (given in s'ToKAS
23—27 of the second chapter) find the arc whoge versed sine
equals the remainder: The minutes contained ‘in the arc are
the PrinAs in the time before or after noon.*

Givein the Iatibade 6 Ahe Multiply the cosine of latitude by
E}a?m;‘]‘gug': Sanesl ane 1. i given reduced sine of sumpht';ude
Sun’s declination and longi- and divide the product by the given
o shadow’s hypothenuse (at a given
time) ‘

40. The quotient, (thus found), is the sine of the Sun’s
declmatmn multiply it by the radius and divide the product
by the sine of the greatest declination ; find the arc in signs,
degrees, &ec.; from thig are and that quarter of the ecliptic in
which the Sun is situated at the given time the Sun’s longitnde
can be determined (as mentioned bef‘ore in S'LogAs 18 a.nd 19
of this Chapter). %

o i Mty GO0 By ey p]ace.g, vertical
the Gmomonic shadow’y end  gnomion on an horizoatal plahe ; mark
it the endsof the shadow at three dif-
ferent times on the plane, and describe a circle passing through
these points, Then the end of the shadow of that gnomon
will revolve in the circumference of this circle through that

day.+

* This Rule is the converse of the preceding one. B. D,

1 This Rule is refuted by BrAskardorAr¥a in his GOLADHYAYA, and he is
right, bevauss the end of the gnomonical shadow revolves in an hyperbola in the
places between the arctic and antarctic circles. B. D.



Translation of the @ I

o nd ke bl Raoens 42. (In order to find the right
sigus of the Mest three sigus  ascensions of the ends of the three
of the Heliptie, i Gl Vi

: first signs' of the ecliptic i. e. Aries,
Taurug and Gewini, find the declinations of the said ends) then
multiply the sines of one, two, and three sines by the cosine of
the greatest declination of the Sun separately, and divide the
products by the cosines of the declinations (above found),
respoctively : - The guotients will be the sines of theares ; find
the arcs in minutes. (Theso arcs will be the right ascensions
of the ends of the threo first signs of the ecliptic). "

To find the rising periods 48. The number of minutes con-
8F thiodo signgatihio Bauator.  4uined in the first vight ascension,
(above found), is the number of Prixas which Aries takoe: in
its rising at LANkx (or the equator) ; then take the firsh right
ascension from the second and the second from the third; the
remainders in minutes will denote the numbers of Priyag in
which Taurus and Gemini rise ab the equator.

(The numbers of the Praxas, thus found, contained in the
rising periods of Aries, Taurus and Gemini at the equator are)
1670, 1795 and 1935 (respectively).

o findl the sising pariodes. (In order to find the rising periods
of thoso signs at a given of the first throo signs of the ecliptic
place. i i

ab a given place of N. L., find at
first the ascensional differences of the ends of the said signg
ab that place and subtract the first ascensional difference from
the second and the second from the third. The first ascen-
siondl difference and these remainders are severally called the
Cmaraxuanpas of the said signs for the given place). Sub-
tract the CHARARHANDAS (of the first three signs) for the given
place from their rising periods at the equator: the remainders
will be the rising periods in Privas of the said signs at the
given place.

To find the rising periods = 44. The rising periods of the first
"f k0¢ rost; three signs of the ecliptic at the
Equator successively increased by their CHARAKHANDAS givedn




Strya-Siddhanta.
ary order the rising periods of the following ¢
S (i. e. Cancer, Tico and Vergo). The rising periods of the
first 6 signg, thus found, answer in an inyarée orderto those of
the latter six Libra, &e. for the given place. ‘ :
: 45, From the Sun’s longitude as-
| the potit of the wter s cortained ab tho given time, find tho
rising af o given time from  Byyrra and Broava times in PRANAS,
- | sunrise, ’
sign in which the Sun is and find the Biiukra degrees or the
degrees which tho Sun has passed and the Buoava degrees or
thosé which he has to pass).  Multiply the numbérs of the
BrukTa and Broava degrees (separately) by the rising period of
the said sign (at the given place) and divide the products by 80.
(The first quotient is the Beukra time in Prayas in which the
Sun has passed the Brauxra degrees, and the latter is the Buoaya
time in PriyAs in which he has to pass the Broova degrees.)
46 and 47. From the given time in PrAwas (at the end of
which the Horoscope is to be found) subtract the Brocya time
in Praxag and the rising periods of the next signs (to that in
which the Sun is, as long as you can, then at last, you will find
the sign, the rising period of which being greater than the
remainder you will not be able to sub‘gi'aet, and which is con-
sequently called the As'vppua sign or the sign incapable of
being subtracted, and its rising period the As'ubvma rising).
Multiply the remainder thus found by 80 and divide the
product by the as'®opua rising period: add the quotient, in
degrees, to the preceding signs (fo the As‘vnprA sign) reckoned
from Aries: (and to the sum apply the amount of the preces-
sion of the equinoxes by subtraction or addition according as
it will be additive or subtractive): the rosulf, (thus found),
will be the place of the Horoscope* at the eastern horizon.
If the time at the ond of which the Horoscope is to be found,
% Thus there are two processes for finding the Horoscope, one when the given
time is after sun-riso and the other when it is before sun-vise, and which are

consequently called Knama or diveet and VyGremama or indirect provessc:
respeotively. B. D,

(in the following manner. ¥ind the




Pt

Lo Translation Gt l
Sfen before smn-rise, then take the Brruxra time (

4d) and the rising periods of the preceding signs, to that
which is (@ccupled by the Sun) in a contrary ovder from the
given time; multiply the remainder by 80 and divide the

_ product by the As'vppiA rising period ; subtrach the quotient,
in degrees, from the signs (reckoned from Aries to the AsvD-
DHA sign inelusive) ; the remainder (inversely applied with the
amount of the precession of the equinoxes) will be the plnce of
the Horoscope at the eastern horizon,
: '1‘ i B . 48. From the txme, in GIATIKAS,
point of the Ndliptic at the from noon, before or after, the Sun’s
e o W place found at the given timé, and
the nsmg periods of the signs ascertained for the equator, find
the are, in signs, degrees, &o, (intercepted between the Sun
and the meridian at the given place) snbtract or add the signs
&, (just found) from or to the Sun’s place (according as the
given time 18 before or after noon); the vesult will be the
place of the culminating point of the ecliptic (at the given
time).

Gliven the plice of the ' 49, (Of the given place of the
§$°1i°ﬁﬂa"’iﬂe”€f‘rf.e°ff£}ﬁ Horoscope and that of the Sun), find
sun-rise, the BroGYA time in Prdnas, of the
less and the Bruxya time, in Priyas of the greater, add toge-
ther these times and the rising periods of the intermediate
signs (botween those which are occupied by the Sun and the
Horoscope) ; and you will find the time (frdm sun-rise at the
end of which the given place of the Horoscope is just rising in
the eastern horizon).

50. When the given place of the Horoscope is less than
that of the Sun, the time (above found) will be before sun.-rise,
but when it is greater, the time will be after sun-1ige.

And when the given place of the Horoscops is greater than
that of the Sun increased by 6 signs, the time found (as men.
tioned before) from the place of the Horoscope and that of the
Sun addod to 6 signs will be after sun-set.

End of the third Chapter ealled the TrirrasNa.




Surya-Siddhdnta.

~ CHAPTER IV,

- On the Helipses of the Moon.
: du Tho diameter of the Sun’s orb
. that of the -

The diameters of the Sun 3
and Moon in yosaxas and ig 6,500 vosanas and

their rectification, Moon’s is 480 yoraNas. & 0
2 and 8. The diameters of the Sun and Moon multiphied

by their true ‘diurnal motions and divided by (their) n}e&x_{

dinrnal motions become the seruTA or vectified diameters,

o Rl e s i Tlfo rectified diameter o-f the Sun
at the Moon and their di- mulbiplied by his revolutions (in a
[thate o oy Kazes) and divided by the Moon’s
revolutions (in that cycle), or multiplied by the periphery of

the Moon’s orbit and dividéd by that of the Sun, becomes the
* diameter of the Sun at the Moon’s orbit.

The diameter of the Sun at the Moon’s orbit and the Moon’s

rechified diameter divided by 15, give the numbers of minutes
contained in the diameters (of the discs of the Sun and the
Moon respectively).
R 4 and 5. Multiply the true diurnal
the Harth's shadow at the motion of the Moon by the Earth’s
e diameter (or 1,600) and divide the
product by her mean diurnal motion ; the quantity obtained ig
called the Stcnf.  Multiply the difference between the Egrth’s
diameter and the rectified diameter of the Sun by the mean
diameter of the Moon (or 480) and divide the product by that
of the Sun (or 6,500) ; subtract the quotient from the Stenf
the remainder will be the diameter (in Y0JANAs) of the Earth’s.
shadow (at the moon); reduce it to minutes as mentioned
before (i. e. by dividing it by 15).

To find the probable times 6. The Earth’s shadow (always)
of ¢he oocurronces of eclipses.  yemaing at the distance of 6 signs from
the Sun. When the place of the Moon’s ascending node equals
the place of the shadow or that of the Sun, there will be an

G
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s¢ (lunar or solar). Or when that node is beyond or wh

o-Place of the shadow or that of the San, by some dogrees,
the same thing will take place, |

7. 'The places of the Sun and the Moon found at the time
of the new moon are equal’ (to ench other) in signs, (degrees)
&c. and at the instant of the fnll moon they are at the distance
of 6 signs from each other.

To reduce the plaes of O (Find the changes of the places of
the Sup, the Moon and her the Sun, the Moon and her ascending
?:f;ffaﬁfgt iﬁ’d&e”mﬁiﬁi o nodo in the instant from midnight to
the syzyey. the instant of the syaygy as mea-
tioned in 8'LokA 67th of st Chapter). To the places of the
Sun and the Moon (as found at the midnight) apply by sub-
traction or addition their changes according as the instant of
the syzygy is hefore or after midnight ; the results are callod
the sama-KALA places of the Sun and the Moon : But increase
the place of the node (at midnight) by its change, if the
instant of the syzygy be before midnight, or diminish it if it be
after midnight.

What covers the Sun and 9. The Moon being hike a cloud in
HaRoe inshen goliphen.. o, |owor sphere covers the Sun (in a
solar eclipse) ; but in a lunar one the Moon moving esstward
enters the Harth's shadow and (therefore) the shadow obscures

her dise,
Mo find the magnitude of  10. Take the Moow’s latitude (at
an eclipso, the time of syzygy) from half the sum

of the diameter of that which is fo be covered and that of the
coverer (in a lunar or solar eolipse) ; the remainder is the
groatest quantity of the eclipsed part of the dise.

To ageertain the occurrence 11, If this quautity should be
of a total, partial or no greater than the diameter of the dise
o ~ which is to be cclipsed, the edlipso
will be s total one, otherwise it will he partial, But if the
Moon’s latitude be greater than balf the sum (mentioned in
“the preceding S'toxa) there cpnnot be an aclipse,



Sﬁrya‘&éddhcima.

12. Find the halves separatel
eclipso and that of the  the sum and difference of the diameter
e (bl ¢ ~ of that which is to be covered and
that which is the coverer. Subtract the square of the (Moon’s) .
latitude (as found at the time of the syzygy) severally from
the squares of the half sum and the half difference and take
the squaresrgots of the results,

13. These roots multiplied by 60 and divided by the
dinrnal motion of the Moon from the Sun give the Ste1TYARDHA
the half duration of the Holipse and Marp{RDHA the half dura-
tion of the total darkness in arATIRAS (respectively).

To find the exnct SyHrEy- 14 and 15.. The diurnal motions (Of
ARDMA and MARDARDUA. tho Sun, the Moon and her ascending
node) multiplied by the Stairyarpua (above found) in GEATT-
k4s and divided by 60 give their clianges in minutes, Then to
find the first exach SrairvarRona, subtract the changes of the
Sun and the Moon. from their places and add the node’s change
to its place; from these applied places find the Moon’s latitude
and the Srmrrvanpra. This Srarvarpis will be somewhay
neaver the exach one, from this find the changes and apply the
same mode of calculation (as mentioned before) and repeat the
process until you get the same StHITYABDHA in every repeti-
tion, This Srarrvarpes will be the exact first STHITYARDEA.
But to find the latter Srarrvarpua add the changes of the
San and Moon to their places and subtract the node’s change
from its place; from these applied places find the Moon's
Intitude and the Srareyarpua again and repeat the same process
until the exact latter StmitvArpEA be found. In the same
manner determine the first and second exact MarD{RDHAS by
repeated calculations, .

To find the times of the 16. At the end of the true lunar
phases of an eclipse, day (i. e, at the time of the full moon)
the middle of the eelipse takes place ; this time diminished by
the exact first Sruiryarpua leaves the time of the beginning,

a2
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rid icreased by fhe latter exact StmiryArpua gives the Time
#the ends i ~ :

17.»:—""’11'1 the same manner, the time of the middle of a total

eclipse diminished and increased (separately) by the exact first
~aind second MARDARDHAS gives the'times of the beginning and
end of the total darkness (respectively). ; ‘

To find the Korr or the 18.  Multiply the diurnal motion of
s 2 ey o the Moon from the Sun by the (first)
eclipse to a given time. Stairyaroaa  diminished by given
auATIRAS and divide the product by 60, the quotient is the
Kort in minutes (or the perpendicular of the right angled
triangle of which the Moon’s latitude is the base and the
distance between the contres of that which is the coveror and
that which is to be covered is the hypothenuse).

19. 1In an eclipse of the Sun, the Kor: in minutes (above
found,) multiplied by the mean StairvArpra and divided by
the apparent* StuirvArpHA becomes the Speivra or apparent
Kor1 in minutes.

o find the quantity of tho 20. The Moon’s latitude is the
fﬁ}l“::;dtﬁf;”ﬁl;zt“f;{';’"of'ii‘;‘: Buusa (or base) and the square-root
eclipso, of thie sum of the squares of the Ko
and Buvia is the hypothenuse (of the triangle as mentioned
before in S'uoxa 18th).  Subtract the hypothenuse from half
the sum of the diameters (as stated in B'roka 10th) ; the re-
mainder will be the quantity of the eclipsed part (of the disc)
ab the time (at which the Kort and Bausa are ascertained).

To find the quantity of the 21, If it be required to know the
f,f};g’;;“,g;“f;;:; Salf of o Komi &c. sta given time after the
eclipse. middle of the cclipse, subtract the
Guarikas (between the given time and the end of the eclipse)
from the second SrmrvArpHA; from the remainder find the
Korr &o. as mentioned before.  The obscured part found from
the second SrwirvaspEA is the portion of the disc yet in
obscurity. ’
i The memi‘nm.l apparent BTI;ITYABDITAB will be explained in thenext
chapter, . B. D,
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/22 und 23. Subtract the minufes
corresponding fime. . contained in the given eclipsed part
from half the sum of the diameter of that which is covered
and that which is the coveror; from the square of the remain-
der subtract the square of the Moon’s latitude at that time,
The square-root of the remainder is the Kort in minutes (in
the lunar eclipse), But in the solar ome the remainder (thus
found) multiplied by the a,pparen’r. Srarryarowa and divided by
the mean Srurryarpsa gives the Korr in minates. From the
Korr find the time in Grarigas in the same way that youfonnd
the Swurrvarnma (from the square-root as mentioned in §'Loka
18). At this time (before or after the middle of the eclipse,)
the quantity of the eclipsed partis equal to the given one.

To find the VaraNas used 24, Find the zenith disbance*‘(iu'
in the projection of eclipsos. 14 prime vertical of the body which
is to bo eclipsed), multiply its sine by the sine of the latitude
of the place, and diyide the product by the radius, Find the
atc whose sine iy equal to the quotient; the degrees contained
in this are called the degrees of the (Axsma or the latitudi-
nal) vALANA : they are morth or south according as the body
i8 in the eastern or wesbern hemisphere of the place.

25. From the place of the (said) body increased by 3 signs
find the declination, (which is called Avana or solstitial vALANS).
Find the sum or difference of the degrees of this declination
and those of the latitudinal varand, when those valanas are of
the same name or of contrary names: (the result is called
sphuta or true varan£). The sine of the true varani divided
by 70 gives the varana in digitst

* The distance of the circle of position (passmg through the body) from
the zenith of the place is called the zenith distance in the prime vertical of the
body. The rough amount of this can be casily found by the following simple
proportion,

As half the length of the day of the body

tho time from noon of the body at a given fime
i Hw zenith distanee in the prime vertical af the given time, B, D.
+ In the projection of eclipses, after drawing the dise of the body to bo
eclipsed, the north and south snd the esst and west lines, which lines will of
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26.  Tind the length of the day (o :

; in the the body avhich is to be eclipsed as
Moon'’s  latitude, diameter, i wlne |
eclipsed part, &o. at a given Mentioned in §toxAs 62 and 63 of the

s e w1 g second Chapter) : to this length add
its half and the unyaTA time (or the half length diminished by

course represent the circle of position passing throngh the body (supposed on the
eoliptic? and the secondary to that circle at the given place, to find the dirvection
of the line reprosenting the ecliptic in the disc of the body on which the know-
lodge of the exact directions of the phases of the eclipses gependn, it is necessary
to know the angle formed by the said secondary and the eeliptic.  This angle ot
that are of a great, civele, 90° from the place of the body which is intercepted bo-
fwveen tho said secondary or the prime vertical and the eckipbic is ealled the VATANA
or vaviation (of the ecliptic). And as it is very dificult to find thisavoat ence, it
is divided into two parts of which the one is that portion of the great circle (a0°
from the place of the body) which iy intercepted between the Prime vertical and
the Equinoctial and the other is that portion of the same circle which is intercepted
between the Equinoctial snd the esliptio; these two portions ave called the Axsia
VanANA and the AYANA-VALANA respeotively, « The AXsHA VATANA is colled the
north or southaccording as the Equinoctial cirgle meets the great cirele (90° from
the place of the bocly) on the north or south of the prime vertical eastward of the
body; and it is evident from this that on the northern latitudes when the body
is in the eastern or western hemisphero the Axsia YATANA will be the notth oy
south respectively, And the AvaNA-vALANA is called the north or south necords
ing as the ecliptic meots the said great civele on the north or south of the
Equinoctial to the east of the body, and hence it is evident that when the decli-
nation of the body’s place increased by 8 signs is north or south the AvaNs.
VALANA will b the north or south respéotively, From the sum of these vATANAS
when they are of the same name or from the difference botween them when of
contrary names the are which is intercopted between the prime yertical and the
ecliptic is found and hence it will be north or south according as the ecliptio
meets the said great ecircle on the north or south of the prime vertical eastward
of the body and it is sometimes called the gpasnr4 oF tectificd VALANA,
Let A be the place of the body; B G C
L the great circle 90° from it s B A € the N
ecliptic ; D B B the Equinoctial; E the
Equinoetial point; G H L the prime
verticai ; H the interséeting point of the
prime vertical and the Hquinoctial, and
hence the east or west point of the Hori-
zon and therefore G H equivalent fo the
zenith distance in the prime vertical,
Then the arc G D == the Axsm
VALANA,
D B = the AYANA - VATANA,
and @& B = the seasuTa or rectified
YALANA,
T'hese arcs can be found as follows,
Let I == latitude of the place,
= thezenith distance in the prime
vertical, o
¢ == the longitude of the body,
¢ == the obliquity of the ecliptic,
d == the declination of the body,
@ == the AKSHA VATANA,

-
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.

© given time from the midday of the body) ; and by the
quotient divide the Moon’s latitude, diameter &c. in minuates ;
the results are the digits contained in the latitude &e,

(End of the f'ourth Chapter.)

y == the AYANA-VALANA,
and z == the rectified vATANA, i
Then in the spherieal triangle D H G
sinGDH: sinDHG=sinCGH :siaGD:
here, gin & D H = sin B D K == cos d,
sin D H G = sin L
and sin G H == sin n,
o vosd; sin i == sin n 2 sin @, i
: sin L. sin n g
~— in which the Radins

Jusin @ or the gine of the AXKSHA VALANA =
is used for cos d in the text cos d

This vanaxa is callod north or south according as the point 1 be north or
south of the point G-
Aud in the triangle D E B
sin BDE; sin BED==sinBE:sinD B,
or cod'd ¢ 8in ¢ == cos /v sin y :
sine X cosl

. 8in g or the sine of the AYANA VALANA = in which the

oo d

' Radius is used for cos ¢ in the text.

This varava is called north or south ; aecording as the poiut B be north or
south of the point D.

And the rectified vazANA G B = @G D 4 D B, when the point D lica betweon
the points G and B, but if the point D be beyond them, the rectiffied yanava
will be equal to the dilference between the Aksha and Ayana vanavas. This
also is called north or south as the point B be north or south of the poiut G

To mark the sine of the sPASHTA vALANA in the projection of the eclipse it is
reduced to the cirele whose radius is 49 digits in the text,

ie. R:sin 2= 49 : reduced sine of the vaLaNA ;
49 sin 3 49 sin 2 sin
. reduced sine of the vaTANa == = =
R 3488 70

This redu‘ced sine in digits is denominated the vAzAN{ in the fext. B. D).
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CHAPTER V. _
On the Telipses of the Sun.

Whess. 1o veedlins 4 1, There is no parallax in longi-
longitudeand that inlatitude  tude of the Sun when his place equals
is nothing. i

the place of the monagesimal, And
when the (north) latitude (of the place) and the north declina-
tion of the nonagesimal are equal to each other (i. . when the
nonagesimal coincides with the zenith) therb will be no paral-
lax in latitude.

2. Now I will.explain the rules for finding the pm'a.llax
in latitude which takes place when the connection of the place
and time is different from that which is mentioned (in the
preceding S'10ka,) and the parallax in longitude which arises
when the Sun is east or west (of the nouagesimal).

To find the sine of wmplis 8. At the end of the time of con-
tudo of the horoscope.  * Junction (from sunrise) in GHATTRAS
find the place of the horoscope through tho rising periods at a
given place (and apply it with the amount of the precession of
the equinoxes.) Its sine multiplied by the sine of greatest
declination (or sin 24°) and divided by the cosine of latitude
gives a quantity called the ypaYA& (or the sine of amplitude of
the horoscope). ’ :

To find the sine of the 4. Then find the place of the cul-

: fjﬂ:ﬁ;‘mdg’sg‘;“;‘; gtéﬁeoc'i:g: minating point of the ecliptic throngh
tic, the rising periods at the equator as
mentioned before, and find the sum of the declination of the
culminating point and the latitnde of the place when they are
of the same name, otherwise find the difference between them.

5. The result (thus found) is the zenith-distance of the
culminating point of the ecliptic. The sine of this zenith-
distance is called the MApEYAIYA or the middle sine.

A Multiply the Mapavasy& by the

_wine of the zenith-distance UDAYA (above found,) divide the pro-
i o s duct by the rading and square the

quotient.
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& Bubtract the square from the Mapuyarva: the squ

of the remainder is' (¥ nearly .equal to) the DRIKSHEPA or

the sine of the zenith-distance of the nonagesimal (or the

sino of the latitude of the zomith). The square-roob of the
difference between the squares of the priksnuea and the radius

is the S'axku or the sine of the altitude of the nonagesimal,

Phis sine is called the PRIGEATL i :

: 7. (Or) the sine and cosine of the

- menith-distance (of the culminating

point of the Beliptic,) aro the rough DerksHErA and DRIGGATI .
(vespectively.)

Othorwise,

B B e Moohd pasb Dividing the square of the sine of
lax in longitude from the one sign (or 80°) by the priceam
g s (above found,) the guantity obtained
is called the caHEDA or the divisor.

8. The sine of the difference between the place of the Sun
and the nonagesimal divided by the cwaupa gives the Moon’s
parallax in longitude from the Sun reduced to (sdvana) Goa-
TrEAs, whether the Sun be east or west (of the nonagesimal.t)

# Tor, the square-root of the remainder multiplied by the vadius and divided
by the cosine of the ecliptical part intercepted bet the nonagesimal and the
culminating point becomos the exact DiKSHERPA or the sine of the lutitude of
the Zenith, B. D. "

+ All Hindu astronomers suppose that every planet daily traverses 12000
¥OTANAS nearly in its orbit and as the part ol a planet’s orbit intercepted between
the sensible and rational horizon is equal to the earth’s seovi-diameter (or 800
yoranas which == & th of 12000) therefove, the extreme or horizoutal parallax
of o planet is thought to be equal to iz part of its diwrnal motion : thus the
Moon's horizontal parallax is 52’ 42" nearly and the Sun’s 8’ .. 56” and hence the
horvizontal parallax of the Moon from the Sun is == (527 .. 42"") — (3" ..56)
2= 48 .. 46", And four Guarixis in which the Moon describes 48° .. 46" frow
the Sun is the horizontal purallax in time.

Now, let
== the latitude of a planet (the Sun or Moon),
d == the ditference between the places of the planet and the nonagasimal,
@ == the altitude of the nonagesimal,
2 == the horizoutal parallax,
& == the parallax in longitude,
y == the parallax in latitude.
Then we have the equation,

sin @, #in (@ + )
==

ol R cos. (1 X o)
which is comumon in astronomy.

H
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A it il 9. Subtract the parellax in time
ax, and the apparent time = (just found) from the end of the true
fle time of conjunction if the place of the
San be beyond that of the nonagesimal ; but if it be within,
add the parallax. At this applied time of conjunction find
again the parallax in time and with it apply the end of
the true time of conjunction and repeat the same process of
caleulation until you have the same parallax and the applied.
time of conjunction in every repetition, (The parallax lastly
found is the exact parallax in time and the time of the conjunc-
tion is the middle of the solar eclipse.)

To find the Moon's paral.  10.  Multiply the prixsmErA (or the
lax in Jatitude trom theSun.  ing  of the genith-distance of the
nonagesimal) by the mean diurnal motion of the Moon from
the Sun, and divide the product by fifteen times the radius:
the quotient is the parallax in latitude of the Moon from the
Bun,

11, Dividing the prigsmarra by 70,
: the quotient is the same amount of
parallax (found in the preceding S'Loxa) or multiplying the
vriksuEra by 77 and dividing by the radins (i, e. 8438), the

Otherwise,

quotient is the same,

To find the apparent latis 12. The amount of the parallax in
il 8% s Motm, latitude (just found) is south or north
according as the nonagesimal is south or north (of the zenith),
Add this amount to the Moon’s latitude if they are of the same

In this, if we take for convenionce’s sake sin'd for sin gd +#‘m) and R. for
cos (I 2= #) on account of the smalluess of @, y and 7 in an volipse, then we have

sin a. sin &

@ =P it
Y :
Now, it is evident that if p be assumed, the horizontal parallax of the Moon
from the Sun in time (or p == 4 QEAPIKAS) @ will be the Moon’s parallax in
long'it,nde from the Sun, and then :
4 ein ¢ sin d sin d gin d

R (} R chheda. B. D,

&=

sin. @
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8/but if of contrary names, subtract it. (The result is
the apparent latitude of the Moon), ‘ ‘

18. (In the solar eclipse) through the apparent latitude of
the Moon (just found) find the sTHITYARDIA® MARDARDHA
magnitude of the eclipse &o. as mentioned before : the vALANK,
the eclipsed portion of the disc at any assigned time &c.
are found by the role meuhoned in the Chapter on the lunm
eclipses.

To find the apparent 15T 14, 15, 16 and 17. Find th‘e e
1yaxDuAs and MaRvAzDHAS  rallaxes in longitude . (converted into
e timo) by repeated calenlation at the
beginning of the eclipse found by subtracting the first smirry-
ARpHA (just found) from the time of conjunction, and at the
end found by adding the second srrirvarpma. If the Sun he
east of the nonagesimal and the parallax at the beginving be
greater and that at the end be less than the parallax at the
middle, orif the Sun be west, and the parallax at the beginning
be less and that at the end be greater than the parallax at the
middle, add the difference between the parallaxes at the begin-
ning and the middle, or at the end and the middle to the first or
the second sTuityarpEA (above found): otherwise subtract the
difference. It is then when the Sun is east or west of the
nonagesimal at the tiwes both of the beginning and the middle
or of the middle and the end, otherwise add the sum of the
parallaxes (ab the time of the beginning and middle or of the
end and the middle) to the first or the second sTRITYARDITA
(Thug you have the apparent srarryarpaas and from these the
times of the boginning and the end of the eclipses of the Sun.)

In the same manner, find the apparent sarpARDEAS (and the
times of the beginning and end of the total darkuess in the
fotal eclipses of the Sun).

End of the fifth Chapter.

* This sTuITYARDEA is called the mean SYRITYARDHEA in the solar eclipse, B, D,

2
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40 OMAPTER W1,
e O the Projection of Solar and Lunar Belipses.

1. Since the phases of the lunar
v and solar Eclipses cannob bo exactly
nnderbtood without their projection, I therefore explain the
-excellent knowledge of the projection.
L e atba e il I 2, Having marked at first a point
which the valand is to be on the floor levelled with water, de-
marked, 4
scribe, on the point as centre with 49

| Object.

digits as mdms, a circle in which the varax4 (as found in the
fourth Chapter) is to be marked.

Other fwo cireles coneons 3. (On the same centre,) describe
gt el a second cirelo named the samasa with
the radins equal to half the sum of the diameters of that which
i to be covered gud that which is the coveror, and a third circle

with the radins equal to the semi-diameter of that which is to

 be covered. - y
o Rl s e e 4, (In theso circles determine the
| f:;::i‘ngnda:;}ureeneipsgts the north and south, and the east and wesb
o lines* as mentioned before (in the Srd
Chapter). :
In a lunar eclipse, the obscuration first begins to the east
and it ends to the west, (but) in a solar one the reverse of this
takes place. (Therefore in the projection of the lunar eclipse, the
VALANA is to be marked as sine to the eastern or western side
of the outer circle above described according as it 38 found ab
the beginuing or end of the eclipse, but in the projection of
_the solar éolipse, the varana found at the beginning or the end
of the eclipse is-to be marked to the western or eastern side of

i ‘the circle respectively.)

i T Tt48 evident that these lines will represent tha civele of position, and the
seconitiary to it passes through the body which is to be eclipsed. B, D,
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6. In a lunar eclipse mark

: g VALANK (as divected in the preceding
S Loka) to the eastern side of the outer circle from the east and
west line to its north or south according as the vALAN« is north
or south, when it is found at the beginning of the eclipse ; but
when it is found at the end of the eclipse, mark it to the west-
ern side of the outer circle from the east and west line to the
sonth or north according as the vATANA is north or south, And
in a solar eclipse mark the vALANA inversely (i. e. mark it at the
beginning or end of the eclipse to the western or eastern side
of the outer circle respectively in the same manner ag mention-
ed before).

k lf,he um;r& in

o L 6. Tromthe end of the varank (as
th itudes "
facind st th bt-geinning and  drawn before) draw a line to the centre.
end of the colipss in the  Trom this line draw another line (per-
second eircle. i ;
pendicular to the former and) as the
sine in the circle called the samasa, equal to the Moon’s latitude
found at the beginning or end of the eclipse, (to the novth or
‘south of the former line according as the latitude is north or
south). i
. 7. Again, draw a line from the end
To find the direction o il
the beginning and end of the of the latitude (as drawn before) to
eclipse in the diso of the  the gentre. Then the point, where the
body which is to be covered. i ]
body which is to be covered begins to be
obscured or quits the obscuration, is the same where the line
drawn before cuts the circle representing the dise of the body
which is to be covered.
€ 1 o
Iy e o die B smd ): In the I.)rqectxou of
tions of the latitudes of the the solar eclipse, the latitudes of the
Moon in the projections, & ;
Moon: are always designated by their
normal name, bub in the projection of the lunar one they are
designated reversely. :
To mark the vATANA at And in the lunar projection to the
the middle of the eclipse. northern or southeru side of the outer
circle above deseribed, according as the latitude of the Moon

L
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torud/ab the middie of the eclipse is considered north or sont,
ark the vALAnA determined at the middle of the eclipse from
the north and south line bo its east, when the vALANK and the
latitude are of the smne name; but when they are of different
names, mark the vALANZ to the west of the morth and south
line, And in the solar projection the reverse of this takes
place. :

o find the magnibudeof . . 10, From the end of the VALANA
e olwn (just marked) draw a line to the centre.
On this line mark the latitude (found at the middle of the
eclipse) from the centre towards (the end of) the vALANA.

11.  With the end of the latitude (just marked) as a centre,
and the radius equal to the semi-diameter of the coveror, de~
seribe a cirele. The part of the third circle (as deseribed before
with the radius equal to the semi-diameter of that which is to
be eclipsed) contained in the eircle above described will be
eclipsed.

12, In the projection (of the lunar or solar eclipse) de-
seribed on the floor or board, reverse the positions of the points
of the eastern and western halves of the horizon. i

The limit of the magnis 18. 'To the 12th part of the Moon’s

tude of the eclipsed portion 3¢ . e O T
st deieflvgo L L obscured portion is invisible
lav or lunar eclipse, on account of the brightness of the

Moon’s dise; and owing to the dazeling flash of the Sun’s
diso its eclipsed part when not exceeding 3 minutes, is nob
vigible. C

To fnd the pash of the 14, 15 and 16. Call the points
goveror. ab the ends of the latitude (found at
the beginning, middle and the end) (as marked before,) the
first, the middle, and the last points respectively, describe the
piis between the first and middle points and the middle and
the last and draw two lines through these two Trmis ; with the
intersecting point of these two lines as a centre, deseribe such
an arc as will pass through the three points. This are will be
the path of the coveror through which it will move.
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17, 18 and 19. [When you w y

to project the eclipsed portion, the
magnitude of which is given at the time before or after the '
middle of the eclipse] subtract the given portion (in digits)
as found before from half the sum of the coveror and that
which is to be eovered. From the centre (of the three circles
as described before) deaw a line equal to the remainder towards
the direction of the beginning or end of the eclipse according as
the given time is before or after the middle, in such a manner
that the end of that line may be on the path of the coveror:
then with the end of that line as a centre, at the distance equal
to the semi-diameter of the coveror, describe a circle : then that
portion of the third circle which falls within the circle {above
deseribed) will be obscured,

0 Bid e koot 120 and 21, From the centre of the
the begimning of total dark-  three circles, towards the direction of
S b g the beginning of the eclipse, draw a
line equal to half the difference between the diameters (of the
-coveror and that which is to be covered) in such a manner that
its end fall on the coveror’s path. About the end of that line
describe a circle with an extent equal to the semi-diameter of
the coveror. Then you will find the direction of the beginning
of total darkness where the third circle touches mternally the
circle above described.,

a given eclipsed

s dhd the' diketion of | 22, In the same way draw the said
the end of the total dark- line towards the end of the eclipse and
ness. v i 4

deseribe a circle as above. Then you
will find the direction of the end of total darkness just as
mentioned before.

The colour of the eclipsed 28, When the eclipsed portion of
portion. of the Movm, the Moon’s disc is less than the half, it
appears of a smoky colour, when it is greater than the half, it
appears of a black colour: antl when the Moon’s eclipsed
portion is greater than #ths of the whole it appears of a dusky
copper hue, and in a total eclipse it appears of a tawny hue.
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24, (O Mayn) this science, serrc

even to the Gods, is not to be given
to any body, bub to tho well-examined pupil who has attended
one whole year,

s soience is very secret.

End of the gixth Chapter.

CHAPTER VIL
On the conjunction of the plancts.

1. The conjunction of the five mi-
nor planets is considered their fight
or association with each other (nccording to their light and
position as will be explained afterwards) : bub their conjunction
with the Moon, is considered their association with her and
with the Sun is their astamana disappearance.

W i tathes e it 2. The conjunction of two planets,
of coujunction is past or both moving eastward, is past when
future,

the place of the quick moving planct
is beyond that of the slow-moving one, otherwise (i. e. when
the place of the quick-moving planct is within that of the
glow-moving) their conjunction is future. Bub when both
the planets have retrograde motions, the reverse of this takes
place.

3. When, of the two planets, (only) one is moving east-
ward and its place is beyond that of the other (which move
to the west) their conjunction is past: but when the place
of the retrograde is beyond that of the other (i. e. the east.
moying) the conjunction is future.

To find the time of con- (When you want to know the exact
junetion from n given time.  gine of conjunction of two planets,
find their true places at any given time near the time of con-
junction:) (then) multiply the difference in minutes between

Kiuds of conjunetion,
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ces (above found) by the divrnal motions of the plawots
inutes (separately), :

4. And divide the two products by the difference between

~the diurnal motions, when the motions of the planets are both
~ . direct or both retrograde; but when of the planets one is
r_'pbrbgrade, divide the two products (above found) by the sum
o .of the diurnal motions: (the results are the changes of the
planets) s ! ;
5. From the places of these two planets (found at the given
fime) subtract their changes when the conjunction is past, bub
when it is future add the changes to the places. (This rule
applies when the planets move eastward,) bt when they retroa
grade, the reverse of this takes place. When one of the two
planets is retrograde, add or subtract its change to or from its
place (according as the conjunction is past or future).

6. Thus the places of the planets on the ecliptio applied
with their changes become equal (to each other): divide the
difference between the places of the planets (found at the given
time) by the divisor which is taken before in finding their

 changes, the quotient will be the interval in days, Grarikss &e.
(between the given time and the time of conjunction).

7. Having found the lengths of the day and night of the
places of the planets (found at the time of conjunction) and
their latitudes in minutes, (determine for that timoe), the time*
from noon (i. e. from the time when the planet’s place comes
to the meridian) and that from rising or sefting of" the place
of each of the two planets with the Loroscope (at that time
according as the planet’s place is cast or west of the meridian
of the place).

The correction callod the 8. Multiply the latitude of the
Amma pmuxius, planet by the equinoctial shadow and
divide the product by 12 ; the quantity obtained being multi-
plied by the time in Guarikas from noon of the plz;net’s place

* The time can be found by the Rule mentioned in Szoxa 49th of the 3ed
Chapter, B. D,

H
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Translation of the

divided by half the length of the day of the planet’s p
ound before), gives the correction called the Axsia DRIE-
KARMA., )

0. Subtract the correction from the planet’s place when it
is east of the mreridian, and add when it is west : this holds
when the latitade of the planet is north, but when it is sonth
add the correction to the planet’s place when it is east of the
meridian and subtract when it 18 west. |

i ieoreting salled the 10, Add 8 signs to the planet’s
AXANA DRIKEARKAS place and find the declination from the
gmm.  Then the number of miuntes contained in the planet’s
Iatitude multiplied by the number of degrees contained in the
declination (sbove found) gives the correction in seconds (ealled
the Avana pRigEARMA). Add or subtract this correction (to or
from the place of the planet) according as the declination
(above found) and the planet’s latitude ave of the same name
or of different names,

Tho e of the pRKKAR: ]1._ In finding the times of con-
mA in&ﬂndmg the eonjuuc-  junctions of the stars and planets and
t % .oy . o

e j those of rising and setting of the
planets and in finding the phases of the Moon, this priK<ARMA
correction must be applied (to the place of the plavet) ab first.

To find the distencs of 12. (Thus apply the two portions
t3vo planets in the sewe cir- of the DRIKKARMA correction above
cle of position. |

found, to the equal places of the twe
planets as found in Gth stoxa of this Chapter, and from these
places applied, find the apparent time of conjunction by the
Rule as wentioned in the sTokAs 2nd to 6th : and repeat the
operation nutil you get the time at which the places of thetwo

* Drixkarms is the ecorrection reguisite to be applied to the place of a pla-
net, for finding tho point of the ecliptic on the cirele of positien which passes
through the planet. This correction is to be apphed to the place of the planet
by means of ita two portions, one called the AvANA DYRIEXKarMA and the other
the Axsna opryxxaMA. The place of a planet with the AYANA DRIKKARMA
applied, gives the point of the ecliptie on the hour oivele which passes through
the planet: and this corrected placeof the planet again, with the Xuswa DRIK-

xarma applied, gives the point of the ecliptic on the eircle of position which
passes through the planet. B, D.
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to each oﬁher This txme is the exact apparent tlmg of
con;unchmn of ‘those two pla.nets i Find again the places of.
the planets: (ab the time of their exact apparent time) and their
latitudes from them : then find ‘the differerce between. the lati-
tudes when they ave of the same name and the sum when they

are of different names; the requlb will be the north and south

distance (hehwaen those two planets ab that tlme)
The apparent diamatorsof - 18, The dmmetmg of MarSJ,V Sa-

s sl ~ tarn, Mercury, J upiter and Venus re.
duced to the Moon’s orhit are 30, 371}, 45, 5% & 60 (yoyma.s.-
respectively).

14. These diameters mulblphed by 2 and the ’,raé'ms and. .
divided by the sum of the radius aud the hypothenuse found
in the fourth operation (as mentioned in the 2nd Chapter)
become their rectified diameters. Divide these rectified diame-
ters by 15, the quotients are the minutes contmned in the ap-
parent diameters of the planetss ¥ - :

15" On the'lévelled fldor (place a
‘gnomon & ) mark the shadow (found

at any assigned time from the bottom of the gnomon) to the
opposite side of the plangt: then show the planet in the
mirror placed at the end of the sha.dow (just marked): the
planet will be seen in the divection passing through the end of
tho shadow and the reflected end of the gnomon,

16. (When, at the time of eonjunction of two planets, they
will be above the horizon) erect two styles, five cubits long,
oue cubit buried in the ground, in the north and south line,
ab the distance equal to that of the two planets (as found in
the 12th stoxa of this Chapter, (reduced to digits by the Rule
as mentionied in 8'Loka 26th of the 4th Chapter).

17.  Mark the shadows from the bottemns of the styles (as
menbioned jn s'toka 15th) and draw lines from the ends of
the shadows to those of the styles : then the astronomer may
show the planets in the lines (above drawn).

B2

Observation of the phmets.
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(Thus) the planets will be seen in the heaven at the *
ends of the styles. i .

The fight and  sssociation In the conjunction of any two minor -
of the Platiots, planets, there is their fight called the
Untekua (paring) when their diges only fouch each other: bub
when the dises cross each other, the fight is called the Brupa
(breaking). -

19. 'When in the conjunction, the rays of the two plauets
mix with each other, it is their fight, called the ANgUVI-
MARDA (the mixture of the rays). i

When in the conjunction of the two planets, their distance
(found in 8'toxa 12th) is less than one degree, it is their
fight called the arasavya (the contrary) if one of the two
planets be smaller ; (otherwise the fight is not distinet).

20, © (In the conjunction) when the distance of the planets
is greater than one degree, it is their association, if the
discs of the planets are both large and bright ; (otherwise the
association is indistinet).

Which planet is conquer- In the fight called Arasavya that
Pl e tight, planet is c:onquered which is obscure,

small and gloomy.

21, - And thot planet is overcome which is rough, dis-
coloured or south (of the other).

And that is the conqueror of whtch
the disc is the brighter and larger,
whether it be north or south (of the other).

22. If (in the conjunction) the
planets both be very near to each
.other and bright, then their fight is called the samdgama: If
both the planets be small or overpowered, then the fight is
called the KA or vicuama (respectively).

23, _(In the fight of Venus with any other minor planet,)
Venus is usually the conqueror whether she be north or: south
(of the other).

‘Which is the congneror,

XKinds of fight,
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or planets in the same way as mentxonod before. .

24, This (i. e, the assoeiabion and fight of the planets) is
(only) imaginary, intended to foretel the good and evil fortune
peopls, since the planets being distant from each other move
in their own (separate) orbits. e

End of the Seventh Chapter called the GRAHAYUIL or the '
planetary conjunctions.

CHAPTER VIIL

On the conjunetion of the planets with the Stars.

o il A Lol oé .1. &z declam:e th? number of the
tho puincipal stars of the minutes contained in the Brogas* of
ksl  (all) the Asterisms (As'win{, Buaraxf,
&o. except the UTrARAaHxDM, Apmur, S’RAVANA and Dxa-

- iy

* Dividing the number of mmutes containod in the longitude of the principal
star of an Asberism by 800 and dumhﬁg the remainder by 10, the quotient
obtained is here called the Broaas of the AsTertsm, B. 1.

Noteon V 2 to 9. For convenience’ sake the lmxgltudes of the principal stars
of the four Asterisms UrraisudApEA, ABHIIT, B'RAVANA and DHANISHTHA
only are given and the Buoaas of the others from whicli the longitudes of the
remammg priucipal stars can eaeﬂy bo found by the rule mentioned in 1st
8'roxa, are given,

The longitudes and latitudes of tlxe sbars mentioned here are the apparent
ones, Tho apparent longitude of a star s the distance from the origin of the
Ecliptio to the intersceting point of this cirele and the circle of declination
passing through the star: and the apparent latitude of a star is the sum or
difference of its true declination and the declination of the intersecting point of
the Ecliptic and the cirele of latitude passing through the star, sccording as the
said declinations are of different names or of the same name,

The following table will exhibit the names of the Asterisms and of their
principal stars as supposed to be meant, their apparent longitudes as will be
found from their BKOUAB and their apparent latitudes.
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Wisdrfid).  Multiply the Broaa of each Asterism by 10 and to
the pruduct add the spaces of the antecedent Asterisms (each
of which contains 800 minutes as mentioned in §'10xa 64th of
the second Chapter), the sum is the longlmde (of the pr'mmpul
star of the asterism).

The Broaas of the Astes 2. (The number of minutes in the
o, Broga of the Asterism called A'swini
is) 48, (of Buarawf) 40, (of Kmrmxd) 65, (of Rournf) 87, (of
Mgrioa) 58, (of Anprd) 4, (of Punarvasu) 18, (of Pusiya) 76,
and (of As‘tusud) 14. '

3. (The Broga, in minutes, of Macu{ is) 54, (of Porvi4-
PHALGUNT) 64, (of Urrari-pairauni) 50, (of Hasra) 60, (of
Crrrd) 40, (of Swirf) 74, (of Vis'axnf) 78, (and of ANURA-
DHA) 64, '

f Yoas-TinAs or prin- Apparent longi- 5
Asterisms. cipil stavs: PP fadas Apparent latitudes
8 o ’ o
Ag’wini, a Arietis, (i g G o 10 N.
Bliarani, Musca, 0 20 0 12N,
Krittika, o Taori, Pleiades, T80 5 N.
Rohinf, a Tauri, Aldeharan, 1 1980 BN
Mviga, A Orionis, 2.8 10 8.
Ardra, a Orionis, %720 9 S
Punarvasu, B Geminorum, 8. 3 6 N.
Pushya, & Uaneri, 3 16 0N
As'leshd, aland 2 Oaneli 8 19 el &
Maghd, a Leonis, Regnlus, 4 9 0 N.
Purvi- phé.!gum & Leonis, 4 24 12 N
Uttard-phdlguni, 8 Leonis, B 6 18N,
Hasta, yord Oorvi, B..20 23008,
Chitré, a Virginig, Spica, 6 0 2 8
Bwati, @ Bootis;  Arcturus, 6.19 87 N,
Vi‘sakhd, aor x Lzbrn, i LERBYR
Anurddhé, & Heorpionis, T34 B8
Jyeshithd, « Seorpionis, Antares, 7 19 4 8,
Miila, v Scorpionis, 8 1 9 8.
Prarvishedhd, & Sagittarii, 8 14 B 80" 8.
Uttardshadha, 7 Bagittaril, 8 20 8,
Abhuxt a Liyri, B 26 40 60 N.
S'ravans, a Aquilse, 9 10 30 N,
Dhanishthi, a Delphini, 9 20 36 N.
HlutataraRs, A Aqnarii, 10 20 0 308,
Pirvabhédrapads,  a Pegasi, 10 26 24 N.
Uttaribhadrapads, a Andromedo, 11 26 N,
Revati, ¢ Piscium, 11 29 5 0 0 N,
B. D.
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? The Broaa, in minntes, of Jyesugud is) 14, (of

—and (of Pérvisudons) 4. The principal star of Urrard-
sudpu is in the middle of the space of PérvAsuipux (i. e. the
longitude of the principal star of Urrav4saipny is 8 signs and
20 degrees). The principal star of Asuir is at the end of
the space of Pervisuanna (i. e. the longitude of the principal
star of Apmmir is 8 sighs, 26 degrees and 40 minutes) and (tho
principal star of) S'rRAVANA is situated at the end (of the space)
of Urrardsadpus (i. e. the longitude of the principal star of
S'pAvANA is O signs and 10 degrees). '

5. The principal star of Dusxtsarag is at the junction of
the third and fourth quarters of the space of S'ravaya (i. e. the
longitude of the principal star of DuaNisuyus is 9 signs and
20 degrees).  (The Brroaa, in minutes, of $'ATATARAKA i8) 80
(of Pénvasniorarana) 86, (and of Urrar{BEADRAPADA) 22.

6 t0 9. (The Broaa of Ruvasf is) 79.

'Phe latitudes of the principal stars of the Asterisms Ag’winf,
&e. from the ends of their mean declinations are 10° Ny hae
Ny 6T 000 10T S8 EL 80 NG 00,070 Bl cge e N
1IN, 1198, 208, 87" N, 1°4 8., 8 8,,4°8,9° 8, 54 8.,
57 8., 60° N, 830° N, 36° N., §* 8., 24° N,, 26° N., and 0° re.
spectively.

The longitudes and lati- 10, 11 and 12. The star Acastya
;}iiﬁgfg;'j‘gn‘t’“‘ﬁ‘;ﬁ“ﬁﬁ{ (or Canopus) is ab the end of the sign
Bransunnipaya, Gemini at a distance of 80° south
(from its corresponding point in the ecliptic, i. . the longitude
of Aaastya is 90° and its latitude is 80° 5.) and the star Mrfaa-
VYADHA or the Hunter (which is evidently Sirius) is situated
in the 20th degree of the sign Gemini (i. e. its longitnde is
2 signs and 20 degrees) and its latitude from the end of its
mean declination (from its corresponding point in the ecliptic,)
to the south is 40°. : i

The stars called Aant (or 8 Tauri) and BramyasripAvA (or
Capella) are in the 22nd degree of the sign Tauras (i. e. the
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de of both of them is 1 sign and 22°. The latitudes of" _

Having framed a spherical instrument examine each of the
(said) apparent latitudes and longitudes.

Crossing the cart of Ro-  13. That planst will cross the cart
ok (of the Asterism) Romiyf (i, e. the
place of Rohini which is fieured as a cart) which is placed at the
17th degreo of the sign Taurus and of which the south latitude
is greater than 2°,

To find the conjunction of 14. (When yon want to know the
I Sy It ava time of conjunction of a planct with a
star) find the lengths of the day and night of the star as you
found those of a planet (in the preceding chapter): and apply
the Axsna-prikkarMA (only) to the longitude of the star as men-
tioned before; then proceed just in the same way as in finding
them in planctary conjunctions : and find the days (past or future
from fthe given time to that of conjunction of the planet with
the star) from the diurnal motion of the planet (only).

To know whether the time ]g)., (At & giV(?Il time)f when the
of conjunction is past or longitude of the planet (with the two
future, s % § .

portions of the Drixkarya applied) is
less than that of the star (with the AxswA-priKKARMA applied)
the conjunction is future : and when the longitude of the pla-
neb is greater than that of the star, the conjunction iy past :
(this holds when the planet is direct) (but) when it is retrograde
the conjunction i3 contrariwise (i. e. when the longitude of the
, Planet is less or greater than that of the star the conjunction
18 past or future),

-
*Yoo4-rhuls or principal 16, The north star of (each of the
NN Y Amncan. Asterisms) Porvarstouns, UrrArg-
PHALGUNI, PérvA puaprarap, Urrara BrADRAPADA PURvA-
sHApHA, Urrarxsmaona, Visdxnd, As'wint zmd Mafaa is called
its YooA-TAR& or the principal star.
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{+ / The star which is near to and west of the north-wodbe
of the Asterism Hasta is its Yoaa.z4r« ; and the western
star of the Asterisn DuANIsHTHA is its YooA-1ARA.

18. The middle star of (each of the Asterisms) JymsuTHK,
S'RAVANA, ANURADEK, and Pusaya is its YooeA-1Ar£: and the
southern star of each of the Asterisms Bumaranf, Kpioria,
Micns, and RuvArS is its YOGA-TARA,

19. The eastern star of each of tho Asterisms Rowmiyf, Pu.
NARVASU, M0GLs, and Asuesuf is its Yoaa-1drf and of the
remaining Asterisms that is the Youa-r4z£ which is the brightest
(in each Astorism).

The longitude and lati-  20. The star Prasarart (Anrige)
tudo of the star PRATARATL {3 § dogroes to tho east of the star
BuaranMa-upmava, TIts longitude is 1sign and 27° and the
Iatitude is 88° N.

Of the stars ApAni-vatsa 21, The star Acdm-varsa (b 1. 2.
0 Kpo 8) is situated in the Asberism Currri
five degrees north (of its principal star) (i. e. the longitude of
Avrduvarss is equal to that of the principal star of Cmrrrd or
180° : and its latitude is 8° N.). (And in the same Asterism) the
star Ava (Virginis), somewhat larger than Apdm-vatea, is
north of it ab a distance of 6° (i. e. the longitude of Ara is 180°
and the latitude 9° N.)

End of the eighth Chapter on the conjunction of the planets
with the stars.

AN AT NS AU

CHAPTER IX.
On the heliacal rising and selting of the plancts and stars.

1. T now explain the heliacal rising and setting of the
bodies (the moon and other planets and stars) which have little
light and (consequently) disappear on account of the brilliancy
of the sun (when he approaches them),

i
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5 planets  which set 2. Jupiter, Mars and Saturn sob
eliacally in the wesiern A . .

Roviuon T e heliacally heliacally in the western horizon when
in the enstern horizor, their places are beyond that of the
sun: and they rise heliacally in the eastern horizon when
their places ave within that of the sun: and the same thing
takes place with respect to Venus and Mercury when they have
retrograde motion. )

The planets which rise in 8. The el Whose’ Ripuog, e
fhio eastern horizon snd set  quicker than that of the sun, and
in the westorn horizon, . ] ‘

Mercury and Venus when they have
quicker motion, set heliacally in the eastern horizon when their
places are within the place of the sun : and rise heliacally in the
western horizon when their places are beyond it.

Mo flnd the time at Whish 4. (When you want to detormino

S ;‘ﬁl}'.“"b rises or sete helia-  the time of the heliacal rising or set-
# ting of a planet), find (at any given
day near to that time) the true places of the sun and the planet

at the sun’s setting, when the planet’s heliacal rising or setting
is in the western horizon; (but) when it is in the eastern
horizon, determine the places at the rising of the sun : then apply

the DRIKEARMA correction to the planet’s place (as mentioned

in the seventh Chapter). j

5. (When the planet’s heliacal rising or setting is in the
eastern iorizon) find the time in PrAyAs, from the places (just
found) of the sun and the planet (by the rule mentioned in
Stoxa 49th Chapter TIL): (It will be the time from the
planet’s rising to the rising of the sun). Bub when the heliacal
rising or setting of the planet is in the western horizon, find
the time, in rrayas, from the places of the sun wnd the planet
with 6 signs added: (It will be the time from the setting of
the plinet to that of the sun). The time, in rriyas, (thus
found) divided by 60 gives the Kinsns'as, the degrees of time

" (. e. the tinie turned into degrees at the given riging or selbting
of the sun.) 4



Siirya-Siddhdnia.

The degrees of time at which before the sun’s risin
>the sun’s setting a heavenly body rises or sets heliacally,
are called tho K4rins'as of that body): Thus the K&uins'as of
Jupiter are 11, of Saturn 15 and of Mars 17. (i. e. when the
degrees of time found by the rule mentioned in 81oxA 5th are
11, 15 or 17 of Jupiter, Saturn or Mars respectively, the planet -
will rise or set heliacally). ‘

7. Venus sets heliacally in the western horizon and rises
in the eastern horizon by its 8 degrees (of time) on acconnt of
the greatness of its disc (when it has rotrograde motion, but
when it has direct motmu) and hence its disc becomes small, it
sebs helincblly in the eastorn horizon and rises in the western
horizon by 10 degrees (of time).

8. Thus Mercury rises or sots heliacally at the distance of
12 degrees of time from the sun, when it becomes retrograde ;
but when it is moving quick it rises or sots heliacally at the
distance of 14 degreos

9. 'When (at a given time) the KAui{ns'as (found from the
places of the planets by the rule mentioned in 5th S'tora) are
‘groater than the planet’s own Kandng'as (jush mentioned), the
planets becomne visible ; (but) when less, tho planets having their
dises involved in the rays of the sun, become invisible on the
earth.

10. Find the difference, in minutes, between the Karins'ss
(i. 0. Kavnans'as found from the place of the planet at the given
time, and those which ave the planct’s own as mentioned before) »
and divide it by the difference between the diurnal motions¥® of
the sun and the planet ;' the quantity obtained is the interval in
days, (ghatikds) &c., between the given time and that of the
planet’s heliacal rising ov.setting. (This holds when the planet is
divect ; but) when it is retrograde, take the sum of the diurnal
motions of the sun and the planet for the diffe rerice of the
dintnal motions,

* Here motions should first be turned into time (as dirceted in ' §roEy 1 Jth

to make the dividend and divigor similar, B. D.
12
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Translation of the

X,/ The diurnal motions of the sun and’ the plxmet ,
by the numbers of PriyAs contained in the rising periods
¢ of the signs ocoupied by the sun and the planet, and divided
by ) it 800 became the motions in time, ¥rom these”motions
. (turned into time) find the time past or future-in days, aEATI-
KAE &o,, from the given time to the time of hehacal nsmg or
o settmg of the planct,
e 12. The stars SwArf (Arcturus), Aaastya (Canopus) Mriaa-
‘ Wﬁmm (Sirius), Crrrra (Spica), Jypsayns (Antares), PuNag-
L wasu (B Gemmorum), Abhijit (2 Lyre) and BramMAHRIDAYA
(Capolla) rise or set heliacally by 13 degrees “of time. ‘
13, The stars Hasra (8 Corvi), S'ravayA (o Aquile) PeRvA-

" pufraunt (8 Leonis);, UrrARA-pRATGUNS (B Lieonis), Daanr§nrax

(a Delphini), Romint (o Tauri), Magus (Regulus), Vis'Axkug (o
-7 Libra) and Ag’ wiNf (« Arietis) rise (or se’o) heliacally by 14
degrees of time,

14. The stars Kprrrixa (1r Tauri, Plelades), Axuvrapuf (8
Scoxpwnw), Mtra (v Scorpionis), As'TEsHA (o 1 and 2 Caneri),
AgDRA (a Orionis) PUrvasuApux (8 Sagittarii) and Urrardsma-

" pEX (r Sagellarii) rise (or.set) by 15 degrees of time.

15, The stars Bmarani (Musca), Pusava (8 Cancri) and
#Mpica (A Orionis), on account of their smallness, rise or seb
“heliacally by 21 degrees of time : and the others [i. e.8ara-

TARAKA (A Aquarii), PURvA-puaDRAPADS (0 Pegasi), Urrans-

o BHADRAPADA (o Andromedm), Revarr (£ Piscium), Agxi (B
Tauri), Prasgear: (8 Aurigm), Ardmvarsa (b 1. 2. 8) and Ara
(3 Virginis)] rise and set by 17 degrees of time,

16, The Kindns'as (of a planct and those which are found
at a given time from the place of the planet) multiplied by
1,800 and divided by the rising period of the sign which ig

i occupied by the planet, give the degrees of the ecliptic. (Then
in S'zoxA 10th) take the degrees of the ecliptic for their
correspondmg degrees of time and from them find the blme of
heliacal rising or setting of the planet,
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‘% / 'The said stars rise heliacally in the eastern horizonwf
eliacally in the western. Apply the AKSHA-DRIKKARMA to
their longitudes and (through them) find the days past or
future from the given time to the time of heliacal rising or
setting of the stars from the diurnal motion of the sun only
(by the rule mentioned in 10th §roxa).

18. Thestars Asarir (o Lyre), Branma-ugmoava (Capella),
Swirf (Aroturus), SBRAVANA (a Aquilee), Daanisarif (a Del-
phini) and Urrari-paAnRAPADA (0 Andromeds) never disappear
owing fo the sun’s light on account of the greatness of their
north latitudes (i. e. these stars having great north latitudes
never set heliacally) in the northern hemisphere.

Eind of the ninth Chapter on the heliacal rising and setting
of the planets and stars.

A AN N N NI NI NINNENS NN SIS

CHAPTER X,

On the phases of the Moon and the posilion
of the Moow's cusps.

1. Find the time also at which the Moon will rise or set
heliacally in the same way as mentioned before. She becomes
visible in the western horizon and invisible in the eastern
horizon by 12 degrees of time,

Mo find the time of daily 2. Find the true places of the Sun
petting.of the Moon, and the Moon (at Sun-set of that day of
the light half of a lunar month at which you want to know
the time of daily setting of the Moon) and apply the two por-
tions of the pRIKEARMA to the moon’s place) ; from those places,
with 6 signs added, find the time in PrANAS (just in the same
way) as mentioned before (in 5th Sroxa of the preceding
Chapter). At these PRANAS after the sun-set, the Moon will
got (om that day).



Translation of the

the time of daily 3.  (But when you want fo
iegatshe Mann, the time of the Moon’s daily rising on -
‘& day of the dark half of a lunar month) find the true places
of the Sun and the Moon (at sun-set) and add 6 signs to the
Sun’s place (and apply the two portions of fhe DRIKKARMA to -
the Moon’s place) ; from these places (i. e. from the Sun’s
place with 6 signs added and from the Moon’s place with the
prigkkARMA applied) find the time in PrANAS (in the same way
a8 mentioned before in 5th 8‘woxa of the preceding Chapter).
At this time in PrANAS after sun-set the Moon will rise (on that

day). y
To find tho phases of the 4. (When you want to know the
o, phase of the moon on a day of the first

quarter of a lunar month, find the true declinations of the Sun
and the Moon at sun-set or sun-rise of that day) find the
difference of the sines of the declinations (just,found), when
they are of the same name, otherwise find the sum: to this
result (the difference or the sum) give the name of the same
direction south or north at which the Moon is from the Sun.

5.  Multiply the result by the hypothenuse of the gnomonic

shadow of the Moon (at the same time as can be found by the
rale mentioned in the third Chapter): find the difference
between the product and twelve times the equinoctial shadow
if the result be morth (but) if it be south find the sum of
them. ‘
6. The amount (thug found) divided by the sine of co-lati-
tude of the place, gives the B nu or base (of a right angled
triangle) : this is of the same name of which the amount is;
and the sine of the altitude of the Moon is the Korr (or perpen-
dicular of the triangle). The square-root of the sum of the
squares of the Basu and Korr is the hypothenuse (of the
triangle).

7. Subbract the Sur’s place from that of the Moon. The
minutes contained in the remainder divided by 900 give the
illaminated part of the Moon : This part multiplied by the
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‘;‘;’ dise (in minutes) and divided by 12 becomes the 8 ‘
rectified illuminated part. :
8. (Onaboard or levelled floor) having marked a pomb repre-

senting the Sun, draw from that point a line equal to the B&moy
(above found) in the same direction in which the Banu is, and
from the end of the Bxuu a lino (perpendicular toit) equal to the
Korr (as above found) to the west, and drayr the hypothenuse
between the end of the Kot a.nd the point (denomng the
Sun).

9. About the pdiub whero the Korr and the hypothenuse
meet, describe the dise of the Moon (found at the given time).
In this dise suppose the directions (east, west &o.,) through
the line of the hypothenuse (i. e. in the disc suppose the easb
where the line of the hypothennse cuts the dise, the west where -
the same line produced intersects it, and the north and south
where o line passing through the centre of the disc and being
perpendicular to the line of the hypothenuse cuts the disc).

10. Take a part of the hypothenuse within the disc from the
(latter) intersection of the dise and the hypothenuse equal to
the (rectified) alluminated part : and between the end of that
part and the north and south points of the disc deseribe two
TIMIS,

11. From the intersecting point of the two lines, drawn
through the timis, deseribe the are which will pass through the
three points (the end of the illuminated part and the north
and south points of the dise). The disc thus cut by the are
will represent the form of the Moon as it will be seen on the
evening of the given day.

12. Marking the directions in the dise through the Kot
(above drawn), show the horn elevated at the end of the trans-
verse line ; this figure will represent the phase of the Moou. :

13. 1In the dark half of the lunar month subtract the place
of the Sun with 6 signs added to it, from the Moon’s place, and
from the remainder find the dark part of the Moon (in the
same way as you found the illuminated part in the 7th §'toxa) ;
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ndein the diagram) c;hange the direction of the Biuv

sliow the dark portion of the Moon in the west.. ;
Iind of the tenth Chapter called S'ringonnati which treats of

the phases of the moon,

i

.

CHAPTER XI.

Culled Paravixara which treats of the Rules fm; Jinding the
time at which the declinations of the Sun and
Moon beecome equal.

1. Tt is called Vatpurira when the

Sun and Moon are in the same AvaNa

(i. e. when they are both in the ascending or descending

signs), the sum of their longitudes equal to 12 signs (nearly)
and their declinations equal.

2. Ttis called VyarieAra when the
Moon and'the Sun are in different
Avanasg, the sum of their longitudes equal to 6 signs (nearly)
and their declinations equal.

3. The Fire (named Para) which arises from the mixture
of the rays of the sun and the moon in equal quantities, being
burnt by the air called Pravama produces evil to mankind.

4. Since the (said) Para frequently destroys people at the
time (when the declinations of the Sun and Moon become equal)
it is called Vyarfrsra. It is also called Vamurira,

5. This PAra is of black colour and bard body, red eyed
and gorbellied, destroyer of all people and horrible: it happens

VAIDHRITA

Vyirfeira,

frequently.

To find time at which the 6. . Whien the sum of t_he p]'accs of
true declipations of the San  the Sun smd Moon, applied with the
Sd Men trean g degrees of the precession of the equi-
noxes as found by observabion, is 12 or 6 signs find their

declinations,,
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«/Now, if the Moow’s mean declination (i. e. the decliria~
of her eorresponding point in the ecliptic) with her latitude
applied (i, e. her true declination) be greater than that of the
Sun, when the Moon is in an odd (lst or 8rd) quarter of the
ecliptie, the PLra (or the instant when the declinations of the
Sun and Moon become equal) is past.

8. And (if the Moon’s declination be) less, (the Para is
future. But when the place of the Moon is in an even i. e. 2nd
or 4th) quarter (of the ecliptic) the reverse of this takes place
(i. e, if the Moon’s true declination be greater than that of the
Sun the Pama is future, and if less the Pita is past).

When the Moon’s (mean) declination is subtracted from her
latitude (for lier true declination change the name of the
Moon’s quarter.

9. Multiply the sines of the declinations (as found in the
6th S'roxa) by the radins and divide the products by the sine
of tho greatest declination (i e. 24°): take the arcs whose
sines are equal to the quotients, and add the difference or half
the difference of the arcs to the Moon’s place when the Pxra
ig future. (This result which is just applied to the Moon’s
place is called the moon’s change).

10. But when the Para is past, subtract the Moon’s change
from her place. The Moon’s change multiplied by the true daily
motion of the Sun and divided by that of the Moon gives the
Sun’s change : apply it to the Sun’s place as in the case of the
Moon,

11. Find the change of the Moon’s ascending nodeé in the
same way (i. e. multiply the Moon’s change by the daily
motion of the node and divide the product by the Moon’s trus
daily motion) : apply this change inversely to the node’s place.
Find the declinations of the Sun and the Moon again (from
their places with their changes applied) and apply the same
process (mentioned in the preceding $'roxas) repeatedly until
you get their declinations equal.

K



Translation of the : ! '
i 12, 'The Para is that instant s

which the declinations (of the Sun and
the Moon) become equal. Now, according as the Moon’s true
place found at the Para by applying the Moon’s change (as
mentioned before) is less or greater than that found at mid-
night (of that day), the Pxza is before or after (the mid-night.)

To find the true time of 13, The differonce, in minutes,
Hhe bins, between the Moon’s true places found
at the P4ra and the mid-night, multiplied by 60 and divided
by the true daily motion of the Moon gives the G¢HATIKAS
between the Para and the mid-night. (Then you will get the
time of the Para by adding or subtracting the GHATIEAS, just
found, to or from the mid-night according as the PaTa ig past
or future).

To find half the duration 14. (Find the semi.diameters, in
ghithe FArkkhil. minutes, of the Sun and the Moon by
the Rule mentioned in the 4th Chapter.) The sum of the
semi-diameters of the Sun and the Moon multiplied by 60 and
divided by the Moon’s true daily motion from the Sun gives
half the duration of the PAra-x{ra*

Mo find the beginning, 15, The frue time of the Para
wmiddle and end of the PA™A. . (found in the 13th S7oxa) is called
the middle of the P4ra: This time diminished by half the
duration of the PAra, just found, gives the beginning of the
PAra and inereased by half the duration gives the end of the
PAra.

16. The interval between the beginning and end of a Pira
is horrible ; being in the form of burning fire, all rites are
prohibited during its continuance. ‘

17. As long as the distance of any
point of the sun’s disc (from the equi-
noctial) is equal to that of any point of the Moon’s disc, the

or to be past.

Form of the PAra-xina,

¥ The PA'TA-RA'TA, or duration of the Pa'ra, is the time during which the
declination of any point of the Sun’s disc and that of any point in the Moon's
are equal.—B. D-



oformed during that time). :

18. People get very great religious merits from such
(virtuous) acts as bathing, alms-giving, prayers, funeral cere-
monies, religious obligations, burnt offerings, &e. (performed
in the PAra-xira), as well as from the knowledge of that
time, < '

19. When the (mean) declinations of the Sun and the Moon
become equal, near the equinoctial points, the PAra of the two.
kinds (i. e. Vvaripira and Varpur{ra) happens twice : contrari-
wise (i. e. when the mean declinations become eqnal near the
solstitial points, and the true declination of the Moon is less
than that of the Sun) no PAra happens. ‘

7 20. There becomes a third Pdra

called (also) Vyaripd{ra* when the
minutes, contained in the sum of the places of the Moon and
the Sun, divided by the Bnasmoaa (or 800) give a quotient
which terminates in 17 (i. e. which is more than 16 and less
than 17).

Gavpa’nTA and BraSANDHI,

Third PAra.

21. The last quarters of the Nag-
SHATRAST As'iEsps, Jyesgrmx  and
Ruvarf are called the Buasanom (or junctions of NAkenaTrAs)
and the first quarier of each of their following ones (i. e.
Magua, M¥ra and As'wini) is called the gANDANTA.

22. During the three frightful Vyarfeas, GAnpanras and
Buasaxpufs (just mentioned), all (joyful) acts are prohibited.

23. (O Maya,) thus far have I told you the excellent, virtu-
ous, useful secret and great knowledge of Astronomy, what
more do you want to hear ? ‘

End of the 11th Chapter called P{r&prIRATA.

End of the First Part of the SUrYA-sIDDHANTA,

* This is the YoeA or the period of time in which the sum of the”pitices of
the Sun and the Moon increases by 800%. This Yoea is the 17th reckoned from
Visuxsunua, See 65th 8'Loxa of the second Cwarrer.—B, D,

t These are the periods 9th, 18th and 27th from Ag'winf: they are found

from the Moon's plave by the Rule nientioned in the 64th 8'zoxa of the 2nd
Cuarree.—B, D,

X 2
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CHAPTER XII.

On OQosmographical Matters.

1. Now, Maya-Asura joining the palms of his hands, saluted
(his teacher) the man who partakes of the Sun’s nature, and
- worshipping him with his best respects asked thig :— :

2, (Tell me, O my) omnipotent
(master,) What is the magnitude of the
Karth? what is its form ? what supports it ? how is it divided ?
and how are the seven PAr&rA.sums or lower regions situated
in it ?

Question about the sun's 8. How does the Sun cause day
ket and night ? How does he, enlighten-
ing (all) the worlds, circumvolve the Harth ?

4. Why are the day and night of
of the (Gods) and Asuris mutually
the reverse of each other (i. e, why 15 it day to the Gods when
it is night to the Asuras and vice versd) : and how is i that
the (said) day and night is equal to the time in which the Sun
completes one revolution ?

5. By whab reason does the day andnight of the Pirais con-
sists of a lunar month and that of man consists of 60 amarpixs ?
why are nob the day and night of the same length every-
where ? ;

6. Why are not the rulers of the days, years, months and
hours in the same order? how does the starry sphere with
the planets revolve, and what is its support ?

7. At what distances from the Earth are the orbits of the
planets and stars arranged one above the other ? what are the.
distances (between the eonsecutive) orbits? what are their
dimensions ? and in whab order ave they situated ?

Question about the Farth:

Other questions,
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.

i y is it that) the Sun’s rays are vehement in su

ot so in winter : How far do the Swn’s rays reach ? How
ma.ny M4xAs (i. e. kinds of time ag solar, lunar &c.) are t,hem,
and what their use?

9, O you ommipotent, who are aaqmnbe«l with the past,
(present and fiture events) remove my doubts (by answenng my
questions) : (as) o one exoerpt you is omui‘ﬁci@nb and remover
(of doubts).

10. Having heard the speeeh thus addressed by Mava with .
his best respects, the man (who partakes of the Sun's natme)
related to him the secret Second Part. of the work. ' ‘

11. O Maya, hear attentively the secret knowledge called
ApuyArMaN (or means of apprehension) which shall tell you
I have nothing which is not to be given to those who are
exceedingly attached to me.

The seeret knowledge call- 12. The Supreme Being is called
ed Apayiniiy. Visvpeva. The excellent soul (Poru-
gHA) partaking of the nature of Visupmva is imperceptible, '
void of all properties, calm, the spirit: or life of the universe
and imperishable. '

13. (This) all-pervading Purusua called God SANKARSHANA
entering nature made the water and put his inflaence in it.

14. This (water with that influence) became a golden egg
inyolved in darkness : In this egg the eternal Axiruppma first
became manifest. ‘

15. 'This omnipotent Aniruppma is called HiRANYA-GARBIA
in the Vepas (by reason of his situation in the golden egg):
He is called Aprrya from his first appearance and (also) Strya
on account of the production (of the universe from him).

16. This Axiruppes named SOrYA and (also) Savird is
excellent light for the destruction of darkness. This maker of
the three states (Urearrr birth or production, Srairi, life or
existence, and Sanu{ra death or destruclion) of animate (and
manimate) things, illuminating the world (in the golden egg),—

17. This self light Anieuppua destroyer of darkress is
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minated Mandn (intelligence) : The Ria-vepa is his
A-VEDA his rays, and YAsur-veDA his body.

18. This omnipotent ANiruppmA consisting of the three
VEpAs is time itself, cause of time, all-pervading, universal
fpirit, omnivagous and supreme soul and the whole universe
depends on him.

19. Riding on the car of the universe to which are attached
the wheel of the year and the horses of the seven metres, this

JAXNIRUDDHA revolves at all times.

20. Three-fourths of AxiruppHA are hid in the heavensand
one (fourth) is this manifest universe. That able ANiruppuA
generated Branm{ consciousness (Amank{ra) for the creation
of the universe. :

21. Now having bestowed the excellent Vepas on Bramud
the grandfather of all people and placed him in the middle of
the golden egg, ANiruppma himself revolves and illuminates
the universe.

22. Then Branmf bearing the form of conscionsness thought
of creation.  The Moon sprung from (his) mind, and the Sun,
a treasure of lights, from (his) eyes.

23. From Braumna’s mind sprung ether, from ether air,
(from air) fire, (from fire) water, (and from water) earth succes-
sively. 'Thus the five primary elements were produced by the
guperposition of quality.* :

24, The Sun and Moon are respectively of the nature of fire
and water, and the five (minor planets) Mars and others (i. e.
Mars, Mercury, Jupiter, Venns, and Saburn) sprung severally
from fire, earth, ether, water, and air.

25. Again Branuk, of subdued passions, divided a circle,
invented by himself, into 12 parts, naming it the Rag'i-vrirra,
and the same circle into 27 parts naming it the NaxsHaTRA-
VRITTA. ,,

# Having produced sther with the quality of sound, air was formed by
adding to ether the quality of touch; fire by adding to air the Quality of form,
water by adding to five the quality of taste, and earth by adding to water the
quality of smell. —B, D.
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worst qualities (i. o. principles of truth, passion, and darkness)
Bramud made the universe containing Gods and animate and
inanimate things.

27 and 28, Having created (Gods and animate and inani-
mate bhings) successively according to their quaht.les and
actions, the able Branud arranged the planets, asterisms, stars,
the earth, worlds, Gods, Demons, men, and SIDDHAS, regularlyw
at proper places and times in the way mentioned in the VieDas.

29. This BrarMANDA (the golden egg sacred to Bramms)
is hollow : in this (the worlds) Butr, Bavvar &c., are situated.
It is like a sampuTa (a casket) formed by two KATAHAS (frying-
vessels joined mouth to mouth) and of a spherical ghape.

R 80 and 81. The ecircumference of
stars and planets situated the middle of the BraumaNDa is called
S Pelow G T Vyomaxarsui (the orbit of heaven).
Init (i. e. BraumAnpa) all the stars revolve. Beneath them
Satarn, Jupiter, Mars, the Sun, Venus, Mercury and the Moon
revolve one below the other, beneath them the Sippma, the
Vinvipaara and clouds are situated.

Answers to the questions 32. The terrestrial globe, posses-
SRV And Aok sing BrauMA’s most excellent power of
steadiness, remains in gpace at the centre of the BrammiNpa
(which is) all around.

33. The seven PAr{ra Butmis or infernal regioﬁé formed
by the concave strata of the earth are very beantiful, being
inhabited by NAaas (serpents) and Asuras (demons) and’ having
the liquors of the divine plants (which shme by thelr oy
light). ‘

34. The golden mountam Mzry, |
containing <heaps of various precious
stones, passes through the middle of the terrestrial globe (as |
an axis projecting on both sides at the poles).

The position of Mzrv.
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W D 85. The Gods with Inpra an
pls Of tho Mumvu i e, of the  great holy sages inhabit the top of the
b Merv (i, e. the north pole) while the
Asurag are at the bottom (i. e. the south pole). They (i. e.
{ the Gods and Asvras) hate each other,
¥ Situation  of ' the  grest 86. The great Ocean (the Ocean
Peeans of salt water) encircles the Muru; it
ig like a girdle (or Zone) to the earth and separates the re-
. gions of the Gods and the Asuras (i e. it is at the Hquator
and divides the terrestrial globe into two hemispheres: the
north is sacred to the Gods and the south to the Asuras).

The four cities placed ot~ o7, Around the middle of the
She. fquavor, Meru in the directions of the east &c.
and at equal distances in the ocean are the four cities made
by the Gods in the different Dwiras.

88. To the east of the Mery (i. e, north pole) at a fourth
part of the Harth’s circumference in the BraprAs'wa varsma
(a division of a continent) is the city called Yama-xor1 having

. golden ramparts and arched gateways.

389. So to the south in the Buirara-vArsua thore is the
great city called Lank£: to the west in the Kerumira-varsma
there is the city called Romaga.

40. To the north in the Kurv-vansuA there is the city
called Sfppma-rurf (or SippHA-PURA). Liberal and devout
men being free from pain inhabit that (city). ‘

41, These (four cities) are situated at a distance equal to
the fourth part of the Earth’s circumference from each other :
{and) the Muru sacred to the Gods is north of them ab the
same distance.

There is no equinocti 42, When the Sun is at the equi-
WHARGE ¢ Ll equatus, noctial, he passes through the zenith
of these (cities) and therefore, there is neither equinoctial
shadow nor elevation of the terrestrial axis at these cities.

The position of the polar 43. On both sides of the Mgpru
pee (i. e. the north and south poles of the
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he two polar stars are situated in the hoaven ab t
These two stars are in the horizon of the cities
situated on the equinoctial regions.

44, Since the polar stars are in the horizon of the (said)
cities, there is no elevation of the terrestrial axis (but) the
co-latitude is 90°; so the latitude at the Meru is 90°.

The beginning of theday ~ 45. When the Sun is above the
to the Grods and AsuBds. regions of the Gods* (i.e. the northern
hemisphere) he first appears to the Gods at the first point of
Avies : but to the Asuras (he first appears) at the first point
of Libra, when the sun isgoing above the regions of the Asuras

_{i- e. the southern hemisphere).

Answer to the question in 46. Owing to this (bhe Sun’s go-
R ing northward and southward) the .
Sun’s rays are vehement in summer in the Gods’ regions and
in winter in the Asuras’. Conversely they are weak (in summer
in the Asuras’ regions and in winter in the Gods’).

47, The Gods and Asuras behold the Sun in the horizon
at the equinoxes. The two periods in which the Sun i3 in the
northern and southern hemispheres are mutually the day and
night to the Gods and Asveas (i. e. when the Sun is in the
northern hemisphere ib is day to the Gods and night to the
Asuras, and vice versd).

48, The Sun at the first point of Avies, risen to the inhabi-
tant of the Muru (i. e. to the Gods) and passing the three follosw-
ing signs (i. e. Aries, Taurus and Gemini), completes the ﬁrsﬁ
half of the day (of the Gods).

49, So he (the Sun) passing (the three signs) Cancer and
others completes the second half of the day. In the same
manner (the Sun passing) the three signs Libra, &e. and other
three Capricorn, &o. (completes the first and second halves of
the day of the Asuras).

Answer fo the questions 50.  Therefore their d&y aﬁd l]ight
in the 4th S'Loxa. are mutually reverse, and the length of

* Hee the 86th §zoxa of this Chapter. B, -D.
L
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Translation of the

Wyethemeron arises from the completion of the 8

p]

51, Their mid-day and mid-night (happen) at the time of
the solstices reversely (i. e. it is mid-day to the Gods when it is
the mid-night to the Asuras, and vice vers) : The Gods and
the Asuras consider themselves each abiove the other.

52. 'The others likewise who are situated diametrically op-
posed (ab the earth’s surface) as the imhabitants of the Brap-
Raswa and Krrovata (i e. of Yauwaror:and Romaka) and those
of Langa and SmpmArura consider (themselves) one below the
other.

53. Thus everywhere on (the surface of) the terrestrial
globe, people suppose their own place higher (than that of
others) : becamse this globe is in space where there is no
above and below,

54.  All people around their own place behold the Harth,
though’ globular, of the form of a cireular plain, on account of
the smallness of their bodies.

8B, This starry ' sphere revolves
horizontally (from right) to left to the
Gudsa,@nd (from left) to right to the Asuras: But at the
equator (it) always (revolves) vertically (from east) o west,

56. At the equator, therefore, (the length of) the day is
always of 30 cuarixas and the length of the night is also the
same : and at the regions of the Gods aud those of the Asuras
(i. e. at the northern and the southern hemisphere) the day and
night (except ab the equinoxes) always increase and decrease
roversely (i. e, ab the northern regions the day increases and the
night decreases, while at the sonthern ones the day decreasos
and the night increases, and vice vers).

57. 'When the Sun is in the (northern) signs Aries &e. the
increase of the length of the day and the decrease of the

Parallel and Right spheres,

* length of the night become more and more (until the Sun

arrives at the tropic of Cancer and then they become less and
less) atthe regions of the Gods: but at those of the Asvras
the reverse of this takes place,
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» ut) when the Sun is in the (southern) signs Li I [

#6 decrease and increase both of the day and night are
6 reverse. The knowledge of this (inerease or decrease) ab
ery day from (the equinoctial shadow of) the given place
nd the Sﬂh’ declination is described before (in the 61st
'LoxA of iﬁe 2nd Chapter). .
59, Maultiply the Harth's circamference by the numbm' of
egreesqof the Sun’s declination (of & given day) and divide
the product by 860° (and take the quotient). The Sun (ab,
that day) passes through the zenith (of the place, north or
south of the Hquator according as the ‘declination is north or
south) at a distance in Yoranas equal to the quotient (above
| found) from the equator. !

" Deterininbtion of the place 60 and 61, In the same manner
. where the day or night be-  find the number of vosanas from the
comes of 60 CHEATIKAS.

Sun’s greatest declination and sub-
tract the number from the fourth part of the Harth’s cir-
¢nmference (and take the remainder). Then (when the Sun

_i9) at a solstice, the day or night becomes of 60 anapikAs once
(in a year) at the distance in yosawas equal to the remainder
{(above found) from the equator (i, e. at the polar circles) in the
 regions of the Gods and the Asuras reversely (i. c. when the
~ Sun is at his greatest distance from the equinoctial, the day
becomes of 60 amaTikAs ab the polar circle in the noxthern he-
. misphere, while the night becomes of the same length at the
_polar circle in the southern one, and vice versé),

62. (At places) between them (i. e. the equator and a polar
cirele on either side of the equator) the day and night increase
and decrease within the 60 eEATIRKAs. Beyond that (i. e. in the
polar regions) the starry sphere revolves in an opposite manner
(a8 regards the north pole and the south).

The positions where some 63. Find the voranas (as above)
 #igns ave always invisible. o0 the declination which arises from

the sine of two signs* and subtract the Yoranas from the fourth’

=
€ =

% The sine of two signs (i. 0. 60°) multiplied by the sine of the greatest declin~
ation and divided by the Radius gives the sine of declination. B, D,

L 2



Translation of the

=#hrt of the Barth’s circumference. At the distance equ
fhe remaining vosaxas from the equator in the regions of the
Gods, the Sun, situated at Sagittarins and Capricornus, is
never seen. V

64. Butin the regions of the Asuras (at the same distance
from the equator), (he is never visible) when situated in Ge-
mini and Cancer. At that quarter of the Harth’s cirenmfer-

ence in which the Earth’s shadow is destroyed (i. e. never falls) .

Jthe Sun will be seen. :

65 and 66. From the fourth part of the Earth’s circumfer-
ence subtract the vosawas found from the declination of one
sign (30°). At the distance of the remaining voyaNas from
the equator, the Sun never appears in the regions of the Gods
when he is in Sagittarius, Capricornus, Scorpio and Aquarius :
but in the regions of the Asurag (at the same distance from
the equator, he is never seen when situated in the four signs
Taurns, &e. (i. e. Taurus, Gemini, Cancer, and Leo.).

67. The Gods at the Mrwru behold the Sun constantly as
long as he is in (northern) six signs Aries, &ec. so the Asuras
as long as ho is in (the southern ones) Libra, &e.

68. Atthe distance of the fifteenth
part of the Earth’s ecircnmference
(from the equator) in the regions of the Gods or the Asuras
(i. o. at the north or south ferrestrial tropic) the Sun passes
through the zenith when he arrives at the north or south sols-
titial point (respectively).

Tlerrestrial tropie,

Tistomdtation il i 69. (At places) between them (ll. 0.
divection of the gnomonic between the equator and the bropics) -
shadow at noon. F

the gnomonic shadow may be north or
south at noon. Beyond this limit it falls towards the ends of
the Muro (i. e, the north and south poles) in the northern
and soughern hemisphere (respectively).

Answer to the question in 70. The Sun when arrived ab the
e Mo, zemith of Bmanris'wa (or Yamakoti)
makes his rising in Bufrata (or Lianga), mid-night in Kzru-
matA (or Ramaka) and setting in Kuru (or SIDDAPURA).

L3
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/.'/n the same manner, (the Sun) revolving from easg
rest {when he reaches the zenith of Buirara or LaNk) makes
the mid-day, rising, mid-night and setbing in the varsuas, Bua-
raTA and others, i. e. Buirats, Kuruyira, Kvey and Buas
DRAS'WA respectively). | *

73. Mo ome who is going to the
end of the Muru (i. e. to the nortl
or south pole from the equator) the elevation of the polar star
(north or south) and the inclination of the starry sphere in..
crease (more and more as he approaches the Murv:) and fo
one going towards the equator the reverse is the case with the
inclination and elevation.

Oblique sphere.

Answor to the question in 78. The starry sphere, bound at its
the 2nd balf of the 6th 8'z0-  two poles (north and south), being
i struck with the Pravasa winds re-
volves constantly : (so) do the orbits of the planets confined
within it in regular order.

Answer to the question in 74, (As) on the Barth the Gods
b b and the Asuras behold the Sun con-
stantly above the horizon throughout half the year, and men
throughout their day, (s0) do the Prrnis situated on the upper
part of the Moon (behold the Sun) throughout a fortnight.

75. The orbit of the upper (of any two planets) is greater
than that of the lower : and the degrees of the greater orbit
(in length) are greater than those of the smaller,

76. A planet revolving in a smaller orbit passes the 12
signs in & shorter time and one going in a greater orbit (pass-
es the 12 signs) in a longer time.

77. Therefore the Moon moving in a smaller orbit makes
many revolutions while the SavarscHara (slow-moving i. e.
Saturn) going in a greater orbit males a few.

Ha s tha qosation i 78. Every fourth of the planets
ule Givst half of the 6th  (in the order of their orbits mentioned
ohes Jin S'noxa 81) reckoning from Saturn is

the Ruler of a day (of the week) in succession (thus, the



Trauslation of il I -
ho is fourth from Saturn, is the ruler of the lIst &

< g
v Moon, who is fourth from the Sunm, is the raler of the
second day ; Mars, the fourth from the Moon, is the ruler of
the third day, and so on).

In the same manner every third of the planets, reckonmg
from Saturn (i. e. Mars, Venus, the Moon, Jupiter, &e. succes-
sively) is the ruler of a year (of 860 terrestrial days).

79. Reckoning from the Moon, the planets above her (i. e.

Mercury, Venus, the Sun, &c.) dre called the rulers of the
months (of 80 days) successively. And from Satwn (the
planets situated) one below the other (i. e. Jupiter, Mars, the
Sun, &ec.) are successively the rulers of the hours.*

.+ Answer to the question in~~80.  The Sun’s orbit (in YosaNAs.to
5 B coxA, be stated in Broxa 86th) multiplied by
60 gives (the length of ) the middle circle of the starry sphere.
This circle of the stars of so many vosanas revolves above all
(the planets).

81. Multiply the number of the said revolutions of the
Moon in a Karra by the Moon’s orbit (to be declared in Sroka
‘85th) : the product is equal to the orbit of heaven (or the
circumference of the middle of the Brammanna) : to this orbib
the rays of the Sun reach.

Determination of the Di- 9%, The wiry puuh il b o
mensions of the orbits of heaven) being divided by the number
g‘gﬁgk‘;‘;fo‘;’g&“r daily  of revolutions of a planet in a KALPA

gives the orbit of that planet; (and
dividing this orbit) by the number of terrestrial days in a KALPA,
the quotient is called the daily motion (in yoranas) of all the
planets to the east.

Of thieir daily motions in 83. Multiply this number of ¥01A~
minates or angular motions. .o of the daily motion (Of all the

¥ v, 78 and 79. Tt is to bo known here that the Ruler of a day (from mid-
night to mid-night at LaNxa) is the game as that of the first hour of the day:
and the Ruler of & month or a year is tho samo as that of tho first day of the
month or year. B. D,
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irats) by the Moon’s orbit and divide the product by

¢ of the planet (of which the daily motion in minutes is to
be known): the quotient being divided by 15 gives the num-
ber of minutes of the motion (of that planet). |

84. The orbits (of the planets) multiplied by the Harth’s
diameter and divided by the circumference of the Earth give
the diameters of the orbits. These (diameters) diminished by
the Barth’s diameter and divided by 2 give the distances of
the planets (from the Barth’s centre).

85. The orbit of the Moon is 324,000 (vosawas) and that of
the Siourocarna of Mercury, beyond the Moon is 1,043,209,

86, That of the SrarrocuunA of Venus is 2,664,637 beyond
that, that of the Sun, Mercury and Venus is 4,831,500. :

87. That of Mars is 8,146,909 and that of the Moon’s apogee
is 88,328,484,

88. That of Jupiter is 51,875,764 and that of the Moon’s
ascending node i 80,572,864,

89, That of Saturn is 127,668,265 and that of the fixed
stars is 259,890,012,

90, The circumference of the sphere of the Bramadnors
in which the Sun’s rays spread, is t1\8t\i1\20\804?\66000()00 YOJANAS.

End of the twelth CuaprER.

CHAPTER. XIII,

On the construction of the armillary Sphere and other astronomi-
cal Instruments,

1and 2. Now the teacher (of Mava) being in a secret and
holy place bathed, pure and adorned, and having worshipped
faithfully the Sun, the planets, the asterisms and the Guuyakas
(a kind of Demigods) explained clearly the knowledge which he
had from his preceptor (the Sun) through traditional instruc-
tion, for the satisfaction of his pupil (Maya).



Translation of the

‘3 and 4. Let an astronomer
A the wonderful construction of the ar-
millary Sphere with that of the Harth (at its centre).

Having cansed a wooden terrestrial globe to be made of any
desired size with a staff representing the Meru passing through
the (globe’s) centre and projecting on both sides. (Let him
fix) two circles (on the staff) called the Apmars xaxssi or the
supporting circle (answering to the colures) as also the equi-

L hoctial, ,
The diurnal circles of tho 5. Let three circles marked with
4 o the number of degrees in the 12 signs

(or 860°) be prepared (to represent the diurnal circles at the
ends of tho 8 signs Aries, Taurns and Gemini) with radii an-
swering to the respective diwrnal circles in proportion to the
Equinoctial,

6, 7,8 and 9. Let him fix the three circles for Aries and
other signs respectively (on the two supporting circles) marked
with the degrees of declinations north and south, at the end
of respective declination (north of the Equinoctial) (of the ends
of the said signs). The same (circles) answer contrariwise
to the (three signs) Cancer and others (abt the ends of the
respective declinations of the beginnings of the signs). In
the same manner, lot him fix (other) three circles in the south-.
ern hemisphere, for Libra and others (and) contraviwise
for Capricorn and the rest. Let him also fix circles on
both the supporting circles for the principal stars of the
asterisms in both Lemispheres as also for Apmur (and
Liyre) and for the seven great saints (i. e. the seven stars com-
posing the constellation of Ursa major), Acastya (Canopus).
Brammi (Aurigee) and other stars. In the very middle of all
(these circles) is fixed the Equinoctial circle.

W s ToR Ty 10 and 11. Let the two solstices
places of the 12 signsin the he marked above the intersection of
Shheed the Hquinoctial and one of the two
supporting circles (i. e. at the distance of the Sun’s greatest
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pabion from the intersection to the north and south on the
; suppmtmg eircle) and the two equinoxes (at the intersection
of the equinoctial and the other supporting circle).

Then from the equinox ab the oxact degrees of every sign

(. 6. at every 80%) the places of Aries and other signs should
be determined by the transverse strings (of the cirels).
: There is another circle passing from
solstice to solstice.

12 and 13. (This cirele) is called the Heliptic: in this, the
Sun, enlightening the worlds, always revolves. :

(But) the Moon and other (planets) being attracted from the
ecliptic by their nodes situated in the ecliptic are seen ab the
ends of (their respective) latitudes.

{The point of the ecliptic) in the

T B eastern horizon is called the Liacya

{the horoscope) and (the point) just setting is called the Asra
1AGNA (or the sebting LAGNA) on account of its setbing.

il 14. The point of the ecliptic in
the culminating point of the the middle of the visible heaven (or
s in the meridian i. e. the culminating
point of the ecliptic) as determined through the rising periods -
of the signs ascertained for Lawika (in 48th S'roxa of the Srd
Chapter) is called the MapavaMA (Lagna),

(Suppose a line beiween the two
intersections of the meridian of a
given place and a given diurnal circle). The gfring (or the
portion of that line) intercepted between the meridian and
the horizon (in ferms of the radius of a great circle) is called
AnTYA,

_The sine of the ascensional 15, And a portion (of the seme
difference.

line) intercepted between (the plane
of) the six o’clock line and that of the horizon (m terms of the
radius of & great circle) is, it is to be known, equal to the
sine of the ascensional difference.
N

The Ecliptic.

The Anty4,



Translation of the : ‘ I f

(On the tervestrial globe) consider-
ing the given place as the highest,
anround the sphere with the horizon in its middle (i. e, 90°
distant from the given place),

The self-revolving Spheric 16, Thus having surrounded the
TERLens, sphere (the axis of which should be
elevated to the height of the pole) by the horizon (made as
level as water) and covered (in its lower half) by wax eloth,
.make it rotate by the force of the current of water for the
knowledge of the passage of time.

17, (Or let an astronomer) make the sphere (a self-revolv-
ing ingtroment) by means of mercury. -

The methed (of constructing the revolving mstrument) is
10 be kept a secret, as by its diffusion here it will be known
to all (and then there will be no surprise in it).

Therefore, from the instruction of the teacher construct the
excellent spheric instrument (so that it may be self-revolying).

(The knowledge of) this, the Sun’s method is lost at the
end of every Yuaa.

19. It arises again by the favour of some one (greab
: ‘astronomer) when he pleases.

So let other self-revolving instruments be furnished for

measuring time.

20, To (sach) a surprising instrument let (an astronomer)
alone apply his contrivance, (in secret).

O thir instruments for tous Liet smart (astronomers) from the
suring time, ingtruction of their teacher know the
hour (of the day) by the dial instruments gnomon, staff, semi-
circle and circle in various ways,

21. Let also (astronomers) determine the hour exactly by
the water-clocks, clepsydra &c., and the sand.clocks in the
shape of peacock, man or monkey. ‘

22, (For the self-revolution of the said instruments) apply
the hollow spokes (half filled) with mercury, water, threads,
ropes, mixture of oil and water, mercury and sand to them




Karara Yantra or Olep- 28, The copper vessel (in the
i . shape of the lower half of a water jar)
which hag a small hole in itis bottom and being placed upon
clean water in a basin sinks exactly 60 times in a nyctheme-
ron, is called the Karira YANTRA,

24, As also that instrament the

ol i Gnomon is very nseful by day when the,
Sun is clear, and an excellent means of ascertaining time by
taking its shadows. - '

25,  Having known exactly the
geience of the planets and stars and
the spheric, man attaing (his residence at) the spheres of the
planets (Moon &c.) and becomes acquainted with the spiribual
knowledge by his regeneration, attains to spiritnal knowledge
in a subsecquent birth.

Conclusion.

End of the thirteenth Chapter called JysvrisHopANISHAT,

CHAPTER XI1V.
On lands of time.

1. There are nine MAnas (kinds of
time), the Briuma (that of Branmi),
the Divya (that of the Gods), the Pivrya, the PrAsirarys, as
also that of Jupiter, the Solar, the Terrestrial, the Lunar and
the Siderial,

Tho MAxAE which are used 2, The four minAs the svlar, the
s lunax, the sidereal and the tervestrial
are (always) in use in this world; the siwa of Jupiter is (used

N 2

Number of kinds of time.

AT
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e instruments), These upplicationa are very diffic ~
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are not always (used). , .

3. The lengths of the day and
j night, the SuEApAs{T-MUKHAS,T  the
solstitial - and equinoctial times, and the holy time of San-
ErANTI (i e. the time of the entrance of the Sun into a sign at
which a good action brings good desert to the performer)
are determined by the solar MANA,

4. Byery eighty-sixth (solart) day
reckoned from the time of Twvrdpx
(i, e. from the time at which the Sun enters the sign Libra)
is called SuapagfT1-MUuKkHA in succession, These four days lie
(in the four solar months) when the Sun is in the four signs
of two natures (i. e, Gemini, Virgo, Sagittarius and Pisces),

Thero are four Srapas‘{r: 5, (The first Snapas{11-MuKHA h&p-
L s pens when the Sun is) ab the 26th de-
gree of Sagittarins, (the second) ab the 22nd degree of Pisces,
(the third) at the 18th degree of Gemini and (the fourth) at
14th degres of Virgo.

6. Then (after the fourth Smapas'frr-mukna) the remaining
16 solar days of the solar month at which the Sun is in Virgo,
are equal to a sacrifice (i. e. good actions performod in these
days give great merit equal to that of a sacrifice) and in these
days a gift given in honour of deceased ancestors is imperish-
able (i, e. the gift gives infinite merit).

Four common points of 7. In the middle of the starry
s sphere, the two equinoxes are diame-
trically opposed, so are the two solstices (in the ecliptic) ;
these four points (of the ecliptic) are very common,

8. Again, between overy two con-
secutive points (of them) two SaNkriN-

Use of the solar MANA.

o The Si{AgAs’fn Mugma,

Tts other points,

# Sep BBh 8'1oxa of the first Chapter, B. D.

+ This wo]rd gill be }fxplained in the following 8'toxa. B, D.

1 By a solar day is here meant the time in which the Bun move: dog
of the Beliptio. B. D, b L e e
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o begiunings of the signs are sitnated in the ecliptio

points which are mext to the (four common) pomts (i. e. the
beginnings of the four signs Tauras, Leo, Scorpio and Aqua-
rius) are called the Visuyu-panf.

Two halves of a tropical 9. From (the time Of) thB SMﬂ
year, - entrance into Capricorn the six: solar
months ave the Urrar{vawa (the northing of the Sun): in the
same manner from the time of the entrance of tho Sun inte
Cancer, the six solar months are the DAKﬂunmm (Lhe
southing of the Sun).

The seasons, months and 10 From that time (i e ‘the
e winter solstice) the periods, in each of
which the Sun remains in the two signs are the seasons SisipA
(the very cold season) &c.* and the twelye periods in which
the Sun remains in the 12 signs Aries, &e., are the solar
months and a year is equal to the ageregate of these months.

The holy time ‘of Sis- 11, The number of minutes con-
Endae - tained in the Sun’s diso multiplied by
60 and divided by (his) daily motion (gives a certain number of
emaTikds,) Half these amapicds, before as well as after the
BankrdNTL (or the time of the Sun’s passage from one sign
into another) is holy.

12, The time in which the Moon,
being separate from the Sun (after a
con_]unctwn) moves daily to the east is the lnnar mi{za. The
time i which the Moon describes 12 degrees (from the Sun)
i8 a lunar day. .

The lunar MANA,

18, The Tirmr (lunar day), the
Karava (half of a tirar), the time of
marriage, shaving and all other acts, as also (the times of)

Use of the lunar MAn4,

y

* A solar yoar is divided into six seasons, viz. Tho §1sreA (the very cold
season), the Vasavta (tle Spring), the Grisuva (the hot season) the Varsna

(the rumy season), the R'amar (the Autump) and the Hemawra (the cold
season). B, D.



Translation of the

us acts of obligations, fasts and pilgrimages ave regulatéd
the hmar MANA. ‘ ‘ j
14. A lumar month which consists
of 30 lunar days, is, as mentioned
before, a day and night of the Pirgis. The end of a (lunar)
month and that of the light half of that month take place in
the middle of them (the day and night of the Prris) respec-
tively. ‘

The mANa of Proais,

15. A daily revolution of thestarry
sphere is called a sidereal day.

Naming of the lunay The lunar months are named from
sty the Naksuarras® (or asterisms) which
take place (or in which the Moon is) on the 15th day of these
months, :

16. On the 15th day of (each of the lunar months) K{urixa
and others, (either of every) couple of tho NAksmATrAS reckoned
from Kpirrix{ takes place successively, (Bat on the 15th day
of each of) the three months such as the last (i. 6. As'wiva)
and that coming before the last (i. e. Baforarapa) and the

fifth (i. e. Prdrauya) one of three Naxsmarras takes place. i
; 17. (As the lunar months are named
Kirrika &e. from the union of theiw
15th day with the Naxsnarras Karrored, &c. o) the years of
Jupiter are called Kirrixa, &c. from the union of the 15th day
of the dark half of the months Vars'sxua, &oc. (with the Nax-

¥ The NaxswATRAS are found in the B4th §’Loka of the 2nd Chapter. B. D,

F The first lunar month is named Cruatrra from the NAKSHATRA Cuirna,
the 2nd Varg'amua’, from Vis’argna’ the 3ed Jyegarad, fromd yesuTHA, the 4th
ASTADIA from PURVAS HA DEAY, the Bth §BAVa s, from SRAVANA, the 6th Buas
DRAPADA from PURVA'BHA'DRAPADY, the Tth Ak‘wina from As'wing, the 8th
Karrixa from Krir1is, the 9th Ma'roas'frsua from Mpfoas'trsma, the 10th
Pavsna [rom Pusnys, the 11th Ma’ema from Maana’ and the 12th Pra‘taixa
from Porva pHATGUNI. B. D,

I On the 15th day of the lunar month Kammira, the NaKsHATRA Kr1rTiRA
cr ROHING takes placo; of Manaag'insira, Muiaa or Arpia’, of PAUSIIrA, Porxan-
vagu or Pugava ; of MaguA, A¢'vesia or MaguA' ; of PRALGUNA, PURVAPHAL-
GUNi ‘or UrrarAPHALGUNI or Hasta; of Cmarrsa’, OHITRA or Svufn 5 of
Vars‘axua, Vis'a’RiA’ or Avvralpua’; of Jyssaraa, J YESHTHA or MiLa; of
Asuapua, PORvasSHADHA or Urrasa’sinavnA ; of Bravava, Sravava or ’DHA-
NISHTHA ; of BHA/DRAPADA, S'ATATARA, PORVA'BHADRAPADA or Urrana’BHa’
DRAPADA ; and of A8'WINA, REvaTi As'WINI or Baagani, B, D,

e The sidoreal mina,

Years of Jupiter,



Siirya-Siddhanta,
A9 Krrreixd, &c., when ab the said 15th day) Jupiber
48 heliacally,

18, The time from one rising of
the Sun to the next is called a S{vaya
or a terrestrial day, from this the number of terrestrial days in
4 Karpa is determined : By these days the time of sacrifice
18 ‘caloulated.

Terrostrial MANA, ]|

19. Determination of the SéraxA
(or impurity contracted in consequence
of a death or birth in one’s family), the rulers of the day,
month and year, and the mean motion of a planet ave reckoned
by S&vana (or the terrestrial mdxa).

30, Itis said before that the day
and night of the Gods and the Asurds
are mutually reverse: This day and night which ig found
from the completion of the Sun’s revolution is Divya (or the
MANA of the Gods),

It's use.

The MANA of the Gods,

21, The duration of a Manv (which,
as mentioned before, is equal to 71
Yuaas) is called PrA7ApaTyA (or the mina of Prasfeart who
was the father of Manus). There is no division of the day
and night in this mANA,

PrATA'PATYA MANA,

The Kanpa is called the Briuma (or
the MANA of Bragmf),

22, O superior Mavas, I declared
this secret and surprisingly excellent
(knowledge) to you. This (equivalent to) the holy knowledge
i exceedingly meritorious and the destroyer of all sins,

28. Having known this excellent divine knowledge of the
stars and the planets which is (just) imported to you, man ac-
quires a perpetual place on the spheres of the Sun &c.

24, Having properly imparted this to Mava and said this
(the meaning of the preceding two verses) and being wor~
shipped by him, the man who partakes of the nature of the
Sun, ascended to heaven and entered the disc of the Sun,

The Bra'AMA MANA,

Conclusion;



Teanslation of ths ! ‘ I ;
23,/ Then having learned the divine knowledge from M

bt himself, Mava considered himself as one who had done his
duty, and free from gins. : |

26. Then having known that Mava had obtained a blessing
of the Sun (same) saints approached and asked him respect-
fully the knowledge.

27. He (Mava) being delighted gave the greab knowledge
of the planets to them (the saints) which is very surprising in
4his world, secret and equivalent to the holy knowledge.

Tind of the 14th Chapter, of the Sccond Part, and of the
work.

Pogrscrier by thp TRANSLATOR...

Tt is stated in the StrvA-sippuixta that a dialogue took
place between a man partaking of the nature of the Sun and
8 Demon called Mava 2,164,960 years before the prosent time.
Buat nobody knows who has put this dialogue into verse or
the date of this versification. People believe that it is the
production of some MuNI (saint), and many ave of opinion that
it is the oldest of eighteen ancient astronomical works, = Its
style is easy, and the reading of it, as of the Purinas, is
considered to be meritorious. Every subject is treated more
fully in this than in any other of the ancient SropuintAs, and
the revolutions of the planets are so correctly stated in it that
their places can be determined with great accuracy.

The nanmes of the eighteen ancient SiopuANTAS are :~—

el P o S

1. Sirya-siddhinta. 10. Marichi-g.

2. Brahma-s, 11, Manu.g,

3. Vyfisa-s. 12. Atgirages, -

4, Vagishthass, 13. Liomas’a-s.

5, Atri-s, 14, Palis’a-s.

6. Parfs‘ara-s. 15, Chyavana-s.

7. Kag'yapaes. 16. Yavana-s,

8. Nérada-s. ‘ 17. Bbrigu-s. . L

=

.. Garga-s. 18, S‘annaka or Soma-s.




o

- Sirya-Siddhdnta, : L
though it is generally supposed that the SURYA-SIDDHANTA
is the oldest, yet some consider the BrarmA-s10pEANTA to be
s0: and it is stated in the S/AMBHU-HORAPRARASA (an astro-
logical work), that the SoMA-sIDDHANTA is the first, the Bram-
MA-SIDDEANTA the second, sind the S0RYA-sIDpHANTA the third in
the order of time. But this opinion is not generally received, Of
the eighteen ancient Siddhéntas only four (viz. Surya-s., Brah-
ma-g., Soma-s,, and Vasish‘gha-s.) are” now procurable ; the
others are very rare. ; 4 o
In tho translation wherever words are supplied by way of
explanation they are included in brackets. In gome places the
original Sanskrit is so brief and terde, that it iy nob only obseure,
but unintelligible, without the insertion of words to complete

the sense: e, g. p. 24, S'Toxa 64, Ul %
' ,.'/B"A(PU’VD»@VA)
¥ r i 'V/”.J o~ “1‘

Sanskrit Oolloge, Benares, 1860. .- /
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