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bér of. the comp]ete ‘
and add-the number of years passed
( -~4O ), a.nd 0 tﬁe w ml‘

,uycle of 60 was introdue
Epoch atA D. 18

;:?I’. sz;g.,fa:aﬁnaf ;
1. Take the year of Sal ana, and
plages; divide one by 60 and set down the remuinder.




&
Then multiply the othier by y 22, and (o the product ad(f
4291; divide this by 1875, and add the quotient to the .
:*fbove mentioned remainder, and the sum will be years.
2. Take the remainder in the last dmsmn, and smulti-
valy it by 12, and divide the prodm:t by 1875 and tha quo-
tient will be months: - :
3. Mu}t;piy the last remainder (m No 2) by 30, an& :
divide by 1875, and the result will be days. a '
4, Multiply the remainder in No 3. by 60, and di-
vide by 1875, and the quotient will give the Nalzkez For
the Vinali e &e. repeat tkus process on each successwe’.
remainder, ; :
The number of yea,‘rs, &c found wﬂl shaw to What",ﬂ
year, &c. we have advaneed in. ‘-,,cycle, and of course’.
will mdmate whtch of the three
passing. L

 Nores. 1. Th %6 2 o no
,ﬂods of Jupiter’

The Salwaiwnaﬂm bega 2 yeaf‘s,»
days after the commencenme ;

7]’769}(2&’—]—4‘)91——-18
“Nalikeis. The first re
‘fient, will make 52 years. %!
zém mxddle of the thx,td dwxsmn 0 ‘ he Jyele.
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3' d’e*ermme Sz.,tta Tinam, m, the time passed in i’l‘ah“
- ST uga lo any given gear. '

” E‘%Add to. the years of Salwaizmw Era 31?9 and th@

Iul’np]y this sum by 1 416 106 and dmde {t
7duct by 3877, and the quouent willg give the days.
T8 Reduce the suctessive wmamde;s by mulupiymg by:
{)0 dnd dividing by’ 8877, This Wx,’d give f.hf‘.’ Nalzkez,-l
: ﬂnahkez, and Tatpm et : j \ ‘_ .

bf‘ the year~4?339—365d 150, 31# i5t. The cor:ecﬂou—',
J%%—-Qd 8n. 57v, 15t is for the Epoch The trace
,tm ,af 1,287 beforg dmsmn, ' ’ o

der wﬂl show the. day of 1
i':m the first, on which th R
40 g;_,thgcqmmwgge_mef” . 0 inonth, add:the




"?ﬁe"kom’"’ from T“%Y s the ﬁrst)
‘lﬂd tlm&v Of d@J‘ ﬂt Wl’ICh PR,

s




o 4 y
Appiy the quations thus taken fro_
: ,ducts in No 1; nd the rest
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,.ml show Jn:, numbu io bc usul L xhe da-

g ;wmzm&’
iﬂe o
l‘sfm‘.f:s e J.he namher 1 2565, 411 denotes days—-—-‘iiz_
- 359- ~-years, These are dedncted from the period of Ca-
1t Yuga for the purpose of abridging the- operation. The
per zoa? subiracled is o multiple of the period in which the
moon and her apooe\, are'in can;unwen in the first pmm
of Arvies - '
9. The nember, 3 033 also denotes dazgs, mak mg a }se—_
riod of conjunction of the moon and her apogee; after 110
yevolutions of the moon. . The division by this number
. casts ouk; from. Cali }uga reduced, complete pemod.s of
gonjunciion between the moon and her dpogee. .
©3; The number 248 isan app'rommate multiple of the
pazwr} of conjunctien of the: moon and apogee, and. is. the
period of ‘the -Panchanka Vakyem. By this- Hivisic
‘the complete revolutions of this Table ave removed from .
the ‘remainder obtained in No. 2 The ‘final 1emawde_
marl;s ‘the. gu en day in nhe current 1

stead. of‘ the 56th. v -
6. The Vakyam for Gther ﬁdays i to be' ta‘{.en accorde
fmrf to ihe dlvect eu in the Generai rule abovb. : iy

To dateﬁmne Zke mean place af t?m moon’s Apoveeatf
© thé commencenent of z‘ka P;mc anka Vaku;am, far"
oy 'reqzﬁareti Lime. i

1. Tal;e the quetxent obtained i
ing axticle, ond mhlt;pl} it by QR0 29 . .
o ‘2 Multiply the. qumwm obt'uned in’ No 2 Gf\_ v
ceding article by 270 44/, - .
B Sui)tmc‘t tha first. qummy fmm the ‘secon
from the remuinder sublract 5s.0° 17 and this’
tl:e moan Longitude of the Hoow's Apogee. :
‘ “1f-there be no qaaztem‘ in No.» 2, of the precedifig
arhria sub he ‘?'1" 41’ frem 1@@ and fmm the m— o




£

shainder subtract 55 aled 17' a in No. 3 and ti:e resuld
will be the same; i--e. the mdom. lrm gitude qf Apﬂwee a&f
#ne begmnmg of the table for any giver fime. -
~Nores. ‘1. The 220 29" is- the difference between the"
fnean motion of B’s Apozee in 3,031 days and a complete
fevolution; e. g, 1Rs (=Rev. of Apogee)»-ils 7031 (—-—
mo. Ap. in 3031 days) =22 99, '
2. The 27¢ 44’ is the motion of Aptwee in 248 days
3. The 55. 0° 17 is the difference between the longi
'tude of Apogee at. Epech and ]Zs, ora comp}ete 1evo}u- ’
tion. Hence, = - '
4, Theobjsetof No 1. in the te\t is, to extend the quan-‘
{ities to be expélled from Kandam, obtained in No.. 1. of
the precedmg article, to complele revolutions of Apogee.
. The object of No. 2. in the text; is, t6_find the a-
; mount ‘of longitude passed by Apogee, after the reduction
.by 3031 in No 1. of the previous article %
6. Therefore the subtraction in No: 3. complete the pro -
Vcess of castmb : t'cemplete 1670 iutxons fwm the Etmdam

”-mamdez by 248, :
 The remamder last obmmed is ihe numbe of the Vakn‘
Jam for the first day of the year. :
8. We have now three quotxeuts. Muftrply the ﬁlst
quotlent by 9s. 270, 48, 10"; the second; by s 70

,»31' 17: and the third, by 27° 44'. 6/, .

“Add these products - tocrethez “and to this
_20 0. 77; and we get the meow long. of it
( anmxs This meth{)d 1" dudes ﬂie sub}ect of the-
'EWO préeceding articles. -
:No 1. directs to the rec][uctmn Gf &Cah Yzfgtz, to facx ’
'iate calc:xlanon, Sroln i

:\x: yuncmon of moon and apogee. The numbexs are. Hius«
ﬂxp es, more or less pﬂrfect of this: Penod o
No. 3 gwes the p!onms» of api}“’FF' x‘k long;mue,fm




: g e'~Pc§£ an ofﬂm guen ay, s tﬁa t»
g sedma day, multiply’ the remainder by the give
‘ m_d :19 Iowest number will _be ecands\
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4. Reject the number of complete “Tithis and multiply
the remainder by s1xty, and divide the product by the dif-
ference of the motions of the sun and moon for the d&y,
‘and the result will be the number of Nalikeis passed in
“the current Tithi. 'The remaining Nalikeis are found by
subtnactmcr thS number from sixty. ‘

3. For the Yogas.

1. From the moon’s lonmtude subtraet, those quantmes '
which were added to the longltude of Tithi, and add
those that were subtracted from’the same, and the 1esult ‘

“will be the longitude for the Yogas. = ‘

2. Reject the complete yogas, multiply the remainder
by 60, and divide the product by the sum of the daily mo-
“tions of the sun and moon.  The quotient will be the Na-
likeis passed in the current Yorra For. the remaining. Na~
'lzkew subtract thxs quan’uty,‘fzom 60

4 I“or the Kamnas

T '1here are two Karanas toa Tithi, the first of which
'beoms with the last half of Prathamei after new moon,

. The first seven Karanas are to be taken elght umesr :

i rotation, then fol low the faw‘ fixed Koranas, . 7
- Remanx. ‘This gives sixty Karanas to the Synodlcal re-

jvolutmn of the:moon, which'is twice the nnmber of the,'

Tithi. e. 8)(7——56—}-4—-—6 g S

To obiam tke Kandam for mlculalm23 longztude

1. Set down the ‘number- of days from the beginning of
- Cali Yuga to the given year. Add to these the number -
of days fmm the begmmng of -the year to the ame of cal-
culation, reckoning by Solar Months, -~ = ‘
2. From the w holé number of days subtlact 1 587 ,008
and the remainder will be the Kandam for the ;plamets e
-and nodes. : E
©..8. To prove that the wmk is conect dmde the Kan—
dam by '7, the remainder will indicate the dey of the week
for which the calculanon is made, xecl\omng hom Satur— ,
“day, as the first. e
- Remarx, This is for the purpose. of abuddmrf the cal-
culat;on 'Fhe Aandam is an abmdged pemod The

2
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1587006 dayﬂ ‘which are eqm} to 4‘344 years an(i 324.5
days nearly, constitute the time passed at the daie of L‘he
system. {‘hze i3 Ianuary 1234 A. D.

For the La;zgztu‘le of the Sm

Mnhlply the Kandam by 20, and cmde the pf oduct '
by "1 ,305, and the quotient W ﬂi be the number of ¢ m*npiete
revolntions. L

Nore. This i is on the puncq plei—ane nvo,unovx num-
ber of days in it 20 7 Oo Thli’ aives *ue voal__%a.
Qad e ,
2, Reduc thez }amdel io m sns, degrees, and i
mttes, by muitipiyma it bv 12, aﬂ ‘and oG and dmdmﬂf'_
each product by 7,305. = . L

- 8. Correction for the: revolutxons foujc}. i Noi 1.

Rune. “\Enlnp v the riumber of revolutions by 300 and-f
dwlde by 618, and the quotient will be mmutes, whichare
i gj'subtracted from the minutes é’zc fo ‘ud in No. 2. .

4, Add to. the am ,umﬁ thuq obhmed 103 13040/

result is the sun’s mean lonoxtude for the gwen nme i
Rore. The 10s. 139 40’ is the longitude of the sun at

the. begmmng of fmﬂdam, ot at the- Tp :h of the. system_
5. For the sup’s mean anomcziy = Sl

, RULF Subtr'wt 2s.15° ( _the lonomxde of sun’s apo-
gee,) from the sun's mean longitude, and the vesult is the
sun’s Mmean anomaly, and notice whethm thxs anamaly
is less or greater than 6 signs. :
6. Rurn—to reduce the anomaly to the hm:ts of Mantaf
Jya (i. e the table foa~ the equ;mm of the centre.) ©
i. From the sun’s mean &nomaiy subtract -1!ternately
’Bhuja and Kodi, as often as they are contained in the
quantity., If the remainder be K¢ odi, it is to he subtract-
ed from 3 q‘gm, and the temamd‘,l Lo be talx.en as ‘ﬂ1e7_
axgumeut. TN : S "
Notz. Bkz@ga xs ~the ﬁrst and tm quad
' dz is the second and fourth qwaah nts; of the oxbzt e
" The rule may be stated as follows: —1f the. number ex-
ceeds 33. sub!xaet it from 6.9 Lt 1t exceeds ﬁs,, sub—




: . _
iraet bs from ity and if lt exceeds 9s. subtlact xt from 123 3
the rwuit 18 the same. . :

* With the reduced. a:r'gumeni tdk? thc equatlon from
7 the t:Lb e of ilie sun's Funfe Jye, reckoning 32 degrees of
:the argument toa Jya, or tehular wnit. (See table No 115

“The remaindér of the arwumem is to be reduced to- mi-

nutez.  Above this n'm;b& of minutes place the equation

“taken out; and below it, the next greatex equatzon (w hieh -
-are given in minutes.) :

Then  subtract the ﬁ? si number from the ﬁwrd and
~muliiply the second by the remainder; divide this product
by 225, and add the quotient Lo the ﬁlst number.

The 1esult is the equation to be applied to the sun's
mean longitude by subtme.twﬂ, if ﬂf&dﬂtﬁz EPE-R zf the
-anomaly. be less: than six signs.© ~

-, I the thitd number of minutes be not suﬂicxem to ai—’ .
-"_~i0W the first to be subtracted, reversg the order of the first
‘and third numbers, and proceed as before, except that you |
«-must sudtract; and not-ddd, the quotient from the first num-

; '~:;ber as they now stand, and the result will be the zeqmred :
equation to be applied: as before dnected

Nore. In the calculanon of these tables 30 45'——020* :
‘13 made the fgundation or tabular unit, and the equation
_ is nat carried beyond minutes.. The process in this case
igon the prmct;ﬁe 225 : diflerence of two tabular. equa-
- tiohs :: remaining minutes : the couectmn which is to be
"qdded to-the first cquatmn ‘

1. th{m argment is not equa} to one tabuia: unit (.._ :
B eb) then roduce the whole io minutes and’ maltiply
~theny by the equationin the table correnpondmg tothe first
number. Bivide this product . by 225, and the result will
.be the equatzo'a required; to be- apphed (as in’ No )

= Nors 1. The numbers in the tables extend only to 24
 ==90°=4s. 'These are supposed 1o embrace aH the 8-
quatmﬂs ﬂom the east to the’ areatesr R ET

2. ’Fim. pwcass ison the punmplt » ’i‘ab umtyw",‘?,a' =
“Uits eguation 1iigiven minutes * their € ua.tzon = _ﬁrsz‘ﬁ«-
g 4 ’ ? q .
qumtwn mtﬁ g*meﬁ mmutes-.,_ 25/ : .




i : Su‘uaiwn of the Moan

Mulhpl}-’,‘f{andam by 600, and. dmde by 16 393,5‘:'
' and the quotient will show the revolations, to be omitted.. 1
Reduce the remainder by multiplying by 12, 30, and.
- 60 surcewvely, and divide by 16, 393, and you get the
‘ fmcmons of o revolunon in mgna, degreea a'xd mmutes at .
- the given time. :
_ Nore. This is on the puncxple »——D s permd]c
Jtslength :: 600 : 16,393=27.3213d. ]eno'th of rev :
2, To correct for thn above excess annudﬁy recurring.
RULI: Divide. the whole number of revolutions of e
“sun by 8, and the quotient will be the number of mmut
to be wktrzfcted from the mmutes in No 1 (e
8 Jbals) - 
8. To the last {ound quuntlty add Hs 230( b
" gziude of the moon at. Epoch ) and the sunr will
 moon’s mean langatude g Fe

-~ tient ,_ piet‘
< by mu}uplymgb
‘ by 323

found in Nc_.. HEN
Note. Thisi is, as 31(3 1 195
the Kandam correction required. - Th
855 a year;-and for a mean rwoiutmn
:57534.d. ; o
© 8. Add o the Easijouml nount in N o. 3
tude o apogae at_the commencement of ‘the Kandam,
“which . 597 ‘and the sum is the mean longitude of -
“apogee.’ Subiract this from the moon’s mean. longm
and we have the moon’s mear anomaly.
8. To get the equation for the'm
cee& according to the pnnc;pies in
g article on the sun.-using the Zuy
M’anm Jym ( sed T abie III )

zewlut;ens of the sutin
gives about B

~!ong1tude, P
6.in the prec '




“L’) it |
éuuaiwn of & Mcuu

: i ldb the Kandam by 68"1 mmttmg the quomn&

 (==number of complete revolutmns)' reduce the remain- -
der by multiplying by 12, 30 and 60 successwely, and dxu :

» vzdmu by 687, for signs, degrees and minutes. S

NOTE. "This 1s, ‘as’ 687 L rev. of Mars : Kandam '
revoluhons, &c. passed. But 687d. is too. Oreat Mars
g,mean sndereal permd_~686 9&96408(1 v ¢
2. To correct the above Rurx, mulnply the whole num»’
~ber of sun’s vem}utions m the Kandam by 46 and dl\’lde ;

'1;‘, as, 930 46 @ srev. in. Kandam -
juired. - This gives for one year, 12, This
‘ n_period-of Mais is owen »too»

greater than
n langnudo'

,act th]s from sun’s mean lontfltude

A hxs orwes a new, .
umem (_»-mean commumtmn ) v :

No:rn. At thrs pmm, m refelcn e to all the p]anet are

2 1t ninttas
- tion, These are mspcctWely called Makara J ya and Kat-

ki Jy Ja “In English these two mbles are gwen in one ta-
Cble. ”'see T ble‘ o

_case may be)on
sun. and moon,

e ju i
the same puncxp}es as in 1he case o
: 'md dwxde it by _‘2 Thi
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ing zs the argument is less or greafer than Gs.; from tIxiﬁf
we get the second equated long @tude

-6, From the second equaled long gitude, subtract Mam :
aphelion longitude==3s. 28% and we get a correcied mean
- anomady.  With this take the equation from Mars’ Man-

{e Jye, and apply it to Mars’ mean longitude, according
" te previous })111;@1})1(3@, and " we get'the thud eguated l(m«
ff%tude o

. Subtract the tlmm? equated long ztude from @’s mean
lan pzi wde, and take the equation fol the remuinder from
Maham Jya, or Kat}iz‘Jya as the case may be, and apply
:}xt 1o Maz. hird eguaied ‘longitude, according - t6 pre-
‘ vxous prmmp 5 and we get’ Mm*s oeocenlmc lnngztude

t : S@Z‘uawbﬁ Qf -B’IE?'CU?J E S ',
1 M‘ﬂ“PIY the Kandam by 100, and divide by 8797

T
- for revolutiens to be rejected.. Reduce the remainder by
~ multiplying, quccesqwelv by 12, 30, and 60; and dividing

eachypmduﬁt by 8797, to swns, decrlees and minutes.

~ dam : revolutions. &c. m. :
olutions too small, as it assume , a8 @ dwzsmf, ( 87
for a revolution. ) which is too great.
2. To em'lect”r'thp above,~RuLz. Multiply th
of the sun’s revolutions in the Kandam by 448
by 230 'This. ﬂxves mmutus. lo be ad ded ; ,

I‘mm. Thxs crwes for one year, 1 9448 whlch makeS'
the time of the. :evolutlonz—,q’? 9621d. g

- 8. From this suin sublract the lonﬂuude at Epc»c.- u;-

7s. 70 50/, and we get N’ GICLHV § mcaf vhehoc&ntmc lG?’l?,
; gz d(w U

: { gitude subtract ©’s'mean longi-
tude, dnd the mmamder wnl be the meun (mgle of com-
LW ztaimn.«” , ‘ :
. Take ont the eq’mfmn for thxs from Mmomy s Z‘j!alvam
or t’milﬂ Jya, 8s the cage. may be (S e Tab ViI.)and divide
it by 2, andapply ihe qnuiamt to sun’s mean longitude,
- according as the angle of commutation is’ less or greater
“than six szgns. I‘he result wxll be 'the sun s ﬁlsf, eguaiedﬁ
Iongszle. £ {




R

ml we get Mexcmy’b owwmal'ey Sl
. : greater than 68" 'md :
h}me hc equaﬁmn f‘ﬂm Maa Alv ’s M:’mm Jya, (see Tab.
smd apply it to the ©'s mean” longitude. This will-
mve sun’s second equated longitude.

6. From the mean long ztudem No. 8. subtract sun sqfu v
cond equated longitude, mld we get the frue commulation.
- With this, as an argument, tfmc thc‘equauon from Mer-
cury’s Makara ot KJL Jw, as the case may be, and ap-
ply the eiong'xtion ‘according to pravious directions, to the
sun’ nd - eguated longztude, an d the :Psuit W ﬂi be
Mercury s'geoagm‘mc lcm atuc?t , i

10 rev. ::
thex—.

OTE. Tms is on the. pnncxpic.-—ll:?; 323d. :
ndc&m the number of 1e\m‘utmns, &c init.

3. I‘)bln thc quanuty thus found subtmcf Jupiter’s longi- -,
tnde at Epoch~—~83 6o (3" 5 anci it wﬁi giveJ upiter s mean.

ter? s mean anomaly%th
-;,tchya. (sce Tau e VIH ). L

_tnﬁ 7'88‘2&l£ igto bu apphed to
yof subcmciwn 1{' the an- .




5%3

26T 3bhn iX } as the case m33 be an dmdeg
3t by 2. Phe result is 10 be added to, or subtracted 5
;?Zﬁ;};, ti‘-i.ﬁ(ﬁ;k&itd heho‘«emmr 19{1%&11&0 decigs comm X
g tam;l xs less or gieater than eix signs. - The final) ’

::Jmn 5 firitl og nted ﬂ‘eﬁceﬂim ‘Ioa@g’az‘adﬂ

-Trom th;s fist equated treoceninc longitude :

: ‘uphelion==6s which gives the corrected - anomaly..

SV ,ﬂm take out the cquation from Jupiter's Manfa Jy-

@, which is 1o be added to, or Qubmxc{ed m, the mean’

. Ianwatude e}f Jupiter, accc}rémg as the. cozrectéd nnoznaly*

: ‘than *bs and we got Jupiter 5 second: e~
Subteact thlsf

ki ng, as the cuse
5 10 bc‘ agfded



,,mt eqmwd neocmt: ic longi

, Euom tlm suhtuct ap?xe, jon==1
argument for M(mm Jya‘ :

equation from Venuq Manta
'16 apply it to the :

atum’* mecm



;!mia «3{ ,.fmxrn, ; :
. Subtract tlns tmm ﬂxe suu $omen
("lve‘s the fust (:ommulutwn W nh t!

W(Hee Tdh T\To xuz) as the case roquca ‘mcl divid

2. This is to be added to, or sublracted from, Satn
f Trst equa!cd heliocentric l(mgmuie. .mcou ing as the first
bommmatmn 15 lcss or «rmatel thaun. ' ,f*:thc result

: ‘,ﬁc\qnd»{equaied ‘hei mc’en’triq Io*
' ] w lmz wztud






; coiumn of: me)ra
“remainders to: signs; deg
;quccmsnely

he co!umn cf Pakanas ,(1. e. Correciions) giv
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When 120, will begin to retrograde. -
W hay I RIS 3 ) i :
“When % 360, will be slatloz‘nary.

21, In :my given case, if one of the :peuﬁed number
of days oeceur, ashl to it the kighest number of days in
the table, provided any table: ahall bave been completed
since the commencement of the year. Then subtract the
Faruda Q.e.s'}:a, and as many Matha Fakya, as may be,

The number of Vak yas “subtracted will indicate the
month in which a given phenomenpn will occur, and the
remainder will chcw the time in the month.

22, If the number of given days be less than Lhe first
tahylar number of days, set down the aphelion longitude
a5 Puruva Pokye, and the first longitude from the t'ible :
as Apcxm Vakya, and’ ;‘mcee:. as beff}re :

Apheimn Lanmtudes Qf the f ve Pia:zeis

‘95 'Phat of Mars is 3s. 28°.
, Melcurv is 8,00,
f‘ Jupiter is - s, 00.
s Vepusis - 38.00. .
v ‘3amm:s : :s.-.'fé{iw.

Cfaaﬁge af Em? m:z. o

1 From the days, &e. passed in Cali I’uga, subtract :
as many -Sedye Vekya as may be, and add to the remain-
det the lenaﬂa of the year. - If, from this sum, any © one of
the Sodya Vai» g can’ be taken; there will ‘bea chanae:
of Druvam, (i. e. the Ionﬂﬂud@ of aphelion.)

To deter mine Wwhen the ‘change. of ﬂmvam WLH fake ,
placer— v
Having subtractea, from the sum before’ named all the
Sodye Vakyas which can be taken from it, subtract the
“remainder from the lmgih -of the year. From the last re-
mainder, subtract as wany Mathe Vakya as may be. The
number of Matha Valkye subtracted will indicate the
month, and the. vemainder the ia«me' m ike manﬂi. when
'the ch&nge mﬂ lake. place o
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o For the places of Roku and Kethu.

35, From Sute Tinam subtract 1,600,066, and divide
the remainder by 6792, anﬁ the next remainder by
566; the last g notient wx!i he signs, and the Hst remain- .
der, reduced, \N” be degrees and minules.

“Then divids the first remainder ({rom Sutta Tmam)
uy 5936, and the quotient will be minules, which are to
be subtracted from the signs demeas &e. above found.
Subtract this remainder from 125, and the result will be
Bekws true Tona rmzd’e

o thisadd Gs. and #will give Hefh's true Eongztude

‘Nore. The number 6792 is nearly the number of days
in one revolution, Elsewhere this number has been stated”
10 be 8795, The 564 is the number of daysin Whmh the
nodesare passing through one sian, ‘

‘Phe division by 5936 is founded on this pwpomon‘

As 5936 days : 1’ : Kandam ; correction required.

26, To do*umme when Raku will enter a new sign.

Rejecting the signs in the true longitude; reduce the
degrees; dic. to 386‘0?2{13. and divide them by 191.. The
vesalt will be days; and the 1emumdez, reduced, will be
Naobikies. From these days and Nah,’czes subtract as

-many Mathe Vakya as may be.
. The number of Mathe Vakya taken will ind'i_cavt&i the -
‘wonth, and the remainder, the time in the month, When the
transit will ocenr. .
 Nore. This is foanrﬁed on the foll nwmq PrOportion;—
- As 191" the degrees e 60 days: number of days
&e. . required,
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RCLIPHES.
- A Translation of Suyantamalei,

1. My autempt to oxpluin in Tamil, the Sayanfomelei
’i'espectinu' the Dragor’s hiding the full moon and the
sun, {in lanar and ecﬁar eclips cs) treated of by one whe
equalled the lotus-born Bmhma (in erudition,) would
Seem as ridiculous as¢ the 'li‘t@mpf of an ant 1o follow in
the train of elephants.

2. Jf the moon be in opposition at night, or in wn}unu
fion in the day nmo, when the sun is in zhe sign in which
Raky or Kethu is, or in the preceding ox mneed!nff sign,
there may be an O(h]hi’ On this supposition, cukuia;c
the mean places of the sun, the meon, the moon’sapogee,
and of Raku or Ketha, at sunrise of that day.’

Multiplv, lespecuvelv, their mean motions for a l‘vuh-
Jei by the number of Nalikeis elapsed from sunrise to the
time of conjunction or opposition, agreeably (o the §id-
dhanta System, which begins the day at sunvise,

The Moon’s mean motion for n Nalikei is, 137 107,

The Sun’s "~ do, o de ] IR R s
That of the Moon’ § apogec 06y,
Rak’l& 07' I{f’ti’d - » S o e itj;/

3 Add hese several products to their mspcctzve mean
places, amd you will have their mean places for the given
time, at conjunction or oppesition. . Reduce these mean

places to thelr frue ones. B

To dez‘erm ne the true motions of the San and Moown.

I‘rom the sun's mean longitude subtract the iungztude
of the sun’s apogee = 2. }60, and call the remamnder
Ravi Kendra, (i. e. sun’s anomaly.)

From- the mean ionnnude of the moon, subtract the
longitude of her apogee, and the remainder is JScm Ken.
.dra (or moon's anomaly.)

Nore. Hindu %%unnome!s r-mmdel the change of Lim
sun’s apogee 10 be only 1 in 517 ygars. Hence they re-
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gard the longitude of the apugee as a constant quantity..

4. Notice whether the anomaly fall within 3s. ol apogee,
on either side. Then with the complement of the anomaly,
if it be in Bhyja, (see note p. lﬂ) take the Banta Jya
from the proper tahle, and write this eguation as seconds.
If it be in Kodi, use the anomaly as the argument.

In the case of both stin and moon, when the anomaly
falls within 3s. on either side of the aponee, subtract the
seconds above found from 57. Butif the anomaiy be
greater, add the seconds to this quantity.

The result in eitherccase is the Radius Vector, or true
distance.

- Nore. For explanation of this process, see remark un-
der Manta Jya.

5. Multiply the sun and moon’s mean motions, respect-
ively, which are 59’ and 784’ by 57, and divide these
products by their respective Radius Vectors, (==1st term
in the proportions below, ) and the quotients will be the
true daily motions of the sun and moon.

Note. This depends on the principle, that the motion
of a body in its orbit varies mversely as its distance,
Hence,— . e

ad —=3438 - RS LI
Tab. rad =3438' : mean mo. : " true dist : true motion,
Or, true tab. rad.==3438"T +equat:on of the cenire: mcan
motion : 3438 : true motion. ,

Dividing the first and third-terms by bO we have—

True tab. =577;-l-equation : mean motion :: 5775
TTTTROTTTT [
true motion. :

Neglecting the §; in the st and 3d terins, as the auth-
or does, we have it as in Nos. 4 and 5. The equatmn

bemg in minutes, equation will be seconds.
~go-

. Write down the true motions of the sun and R1G01
in separaie places. '
‘Take out the anomalistic equation for the sun s ‘mean
longitude.
. Multiply thisequation by 12, and from the pmduf’t ub~
tract fwo,  What remainz is “called Pranan. :
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7. Divide the Prancn, for the moon, by 27, and the
quotient will be in minufes; and for the sun, divide it by
8, and the guotient will be sseonds. )

"Fhese results [which should be applied to the true lon-
gitudes (see No. 8.) of the sun and moon] are subirac-
#ive when the sun is within G signs of Aries, provided
the oppesiiion or cosjunstien happen within 10 Nelikies
(4 hours) after sun-rize or sun-set; but addifive, if more
than 20 Nafikies (8 hours) from sun-rise or sun-set.

Norz. This is a complex process, including reduction
to the lat. of the place, correction for refraction, and the
ascensional difference. ‘The number 12 is the length of the
gnomonic shadow, in angulas, at the place of observation.
The number 2 subtracted, seems to be a correction for the
other number. N o o

The process for the sun, depends on the principle:—

360°: BY §" = @’s mean daily motion :: O’s equa.
cent. : required equation. o ’ " ;

Divide the Ist and 2d terms by 60, and we have:—

6 : 1" nearly :: ©’s equa. cent : equa. required.

For the moon:— ' ' .

360°: »’s mean motion :: @’s equa.cent: equalion
required,—or dividing by »’s mean motion,— '

27 : 1':: @’s equa. cent : equation required.

8, If the sun be within 6 signs of Libra, reverse the
preceding operation; i. e. add those which were subtrae-
‘tive, and subtract those which were additive, in the other
case. ‘ : ' '

If the conjunction or opposition take place within 10
Nalikies (4 hours) of mid-day or mid-night, 70 equalion
is required. ' ‘ R AERe

Call the longitudes, thus corrected, the third equated
fongitudes. : . .

9. Take the cquation as before from the sun’s Table,
and divide it severally by 27 and 6; the former will give.
minutes for the moon, and the latter seconds for the sun.

Subtract thess results from the sun and moon’s third
equated longitude, if they be within 6 signs of Aries; but
- if they be within 6 signs of Libra, add them. l
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The longitudes thus corrected ave called fourth equai-
ed lgngiludes. ) o

‘Nore. This equation always Hepenrn on the anomalis-
tic equation of the sun, and is emplayed to reduce the
mean to the troe meridian. .

For these numbers sce Nots' under No. 7. ,

10. Reduce the sigus, degrees, &c. of the moon’s 4th
equated longitude to sainufes, and divide them by 800;
the quotient will show how muany of the Nacshastras have
elupsed [rom Aspaii.

Multiply the remainder by 60 and divide the prodvct
by the moon’s trfue daily motion, and the quotient will show
how many Nalikeis will have clapsed in the Naashﬂ strm
that is passing before the eclipse harpens.

Norz. The number £00 is minnies,—800 == 13°, 20’
==the length of a mean Nacshastra.

From the Moon’s 4th equated longitude, subttact
t!nt of the sun, and reduce the rwmudex to mmutes.
Divide this by 720, (=19°. = a mean Tith), and the
guotient will be the mmbaa of Tithies completcd
. In case there be a remainders—When the quotient a-
mounts o 15, 1t is‘ealled Firutiakelel; but when ogly

-

i4, the quotient is called Uvakkalei,

18 1If it be vaklkalei, subtract it from 7207, and the
remainder shows how many minutes remain to mmpleie
the 15th Tithi. ‘ o A
- 1fit be Firutéakaled, it shows how many minutes are
passed in the first Tithi.

- Ascertain whether the remainder, wlmh is r*aHed Tithi-
sedam, is Uvokkalei or unﬁaﬂcsiez. .

Take the relative motion of the sun and moon. Mﬁl«
a,)]y the Tithisedam by sixty. -

13. ‘Divide this product by the lelatwe motion; and the
quotient will be Nelikeis.

Mualtiply the remainder by 60, and divide it by ﬁ"e a-
hove divisar, and the result will he Finalikeis.

Add the IVGZMELS‘ and  Vipalikeis thus found, to the
assumed time of conjunciion or opposition, and you will

have Suhapmuwm (1.-e. the true ume of conjunction
<0t opposition.) :
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T'o the 4th equated longitades of the sun and moon,
add the number of the Nalikeis and Vinalikeis, above
found,—the former with the minufes, and the latter with
the seconds. )

14. Add also the Tithisedam to the moon’s 4th equat-
ed longitude, -

Il it be Uvakkalei, o1l are additive, butif it be Pirug-
takalz, all the above results are subiractive, 1. e. the Na-
likeis and Vinalikeis should besubtracted from the time of
conjunction or oppesition, and from the 4th equated lon-
gitades of the sun and moon; and the Tithisedam from
the moon’s 4th equated longitude.

The longitudes of the sun and moon thus cortected, are
called respectively ‘Samoeravi and Semasentiren; i e.
true longitudes of the sun and moon at the time of true
conjunction or oppogition. ‘

Thus far the process is common to both solar and lu-
nar- eclipses.

Solar FEclipse.

15. Divide the Pranan (sec No. 6.) by 6, and the
quotient will be Finalikeis.  This is to be added to, or
subtracted from 15 Nalikeis, according as the Sun is with-
in or beyond 6 signs from Aries. The sam or difference
is half the duration of the day. ‘ :

N&rr. As the Pranan is an arc of the equator expres- .
sed in minules, dividing by 6, simply reduces it to Fina-
likeis of time.—The 15 Nalikeis are the mean length of
half a day. ' ,

16. Subtract the length of the day from 60 Nalikeis
and the remainder is the duration of the night,

Add half the length of the night to the length of the
day, and the result will be the number of Nalikeis, dec.
from sunrise to midnight.. :

17. Take the difference between half the duration of
the day and the true time of conjunction: This is called
Viwaram. (1. e. time hetween 7007 and conjunction.)

Take the equation from Lampitha Jya, corresponding
to the Nalikei in Vivaram. ’ '



Lrampitha Jye.
" Table of equation for the Moon's Parallax in Longitude.
(Nadi ‘madl nadi, 1Madi. 1V1n3d1 lNO.dilVlnﬂ.dl f‘fn.d; andx
52 5il60{9}”13})3 925
2| 82 | 6180 |10 | 118 %44 | 225
EE 73;92‘,:;1%24t15§2@5
4 1 145 g gpg a2 | |

‘Norz. Lampithem is the Moon’s parailax in lonmtude
expressed in time. This may be evinced by mult1ply1no
these quanutres by the motion of the moon ina Vinads,
which will give seconds.

The proportional equation for the Pinalikes of Viva-
ram, (if any) is found as directed m the pext paragraph.

18. Take the difference between the above equation and
the nexi succeeding one in the Table, and multiply it in-
1o the Finalikies of Vivaram. The product divided by -
60 will give the proportional equation required. The
whole equation is called Lampitha Jya palam.

19. Add the computed Lempithe Jya palam to the
Vivaram before foand; multiply the sum by 6, and the
product of the Nalikeis will’ be degues, dnd that of the
V}nahhms, minutes.

Subtract the whole product from the Smnaram, before
caleulated, if the conjunction happen in the forenoon; but
add it to the same, if in the afternoon. Add, also, says
the Commmtmy, the Ayana Selenam, (i-e . the arc com-
prised between the Varnal Equinoctial point a‘}_d the first
point in the sydereal zodine.)

The ldst result is called Lz@mp'zmn Arzak:la%, (i. e. the
longitude of the nonagesimal poin.)

20. 1f this Lampithe Arukkan be less than 6 signs,
th.‘sb point will have northern declination, and if more than
6 signs, southern declination.

Take the equation from the sun’s Manfa Jy Jﬁ, using
Lampitha Arukkan, reduced to the table, as an argu-
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ment, and divide it by 7; the quotient will be minufes.
Multiply the remainder by 60, and divide the product

by the above divisor, and the quotient will be seconds.
The minutes and seconds thus found will be drukka

Vikshepam. . ' '

Nore. What is here called drukka Vikshepam is the
moon’s parallax in latitude.  "This is considered to be e-
qual to ith of the equation of the sun’s centre, as taken
out above. : '

21. Multiply the Lampitha Jya palam by 13, and sub-
tract the product from the Swma Suntiran, if the conjunc-
tion happen before noon; but if after noon, add it; the differ-
ence or sum thus found, is Lampitha Senliran (i. e. the
moon’s longitude corrected for parallax.)

Nore. The Lampitha Jya palem being in time (Vina-
likeis), the motion of the moon for this time is found by
multplying by 13 = »’s motion in 1 vinadi.

22. From the Lampitha Santiran subtract the longi-
tude of the node, and ascertain whether the remainder be
less or more than 6 signs from the node.

Bring this remainder to Bhuje (if it be in Kodi), and
reduce it to minules. . ‘

Divide the number of minutes by 13, and the quotient
will give the moon’s Vikshepam, or latitude.

The Nitya Vikshepam (or parallax for zenith distance
of equator ) is 7. 'This is the same as 12 (==the length
of the equinoctial shadow ) xX4=T".

Nore. The division by 13 expresses the assumed fact,
that the latitude of the moon is one-thirteenth of-the
moon's distance from the node. :

Thisis on the principle, vizi—m :

3438 (=tab. rad.) : 270" (==sin. 4° 30'=incl. of D’s
orbit to the ecliptic) :: sin. D’s dist. from node: sin. D’s
lat.  Instead of sin, lat. and sin. »’s dist. they 1ake lat.
and dist. o

Lat.=2x p’s dist. from the node, nearly.

The reason for taking 4 times the gnomonic shadow,
for the parallax of zenith distance of equator, is the as-
sumption, that one ankula (= Jsth of the gnomonic
shadow ) gives 4’ of parallax.

5
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93. The Nitya Vikshepam is always south. _

If the three calculated Fikshepam be of one kind, the
sum i3 to be writlen sowth. But if it so happen, that two
of the Fikshepam ave of one kind, and one of another,
the differcnce between the one and the sum of the other
two, will be of the same ditection us the greater.

The swin or the difference thus found is called the Sut-
ta Vikshepam (i. e. the apparent distance of the centres
of the sun and moon.} : ‘

Nore. Nitys Vikshepam is parallax for the zenith
distance of the equators  'This is always south, because .
the latitude is north.  This parallax fixes the latitude of
the place at 82 18, which is the latitude of Anwradhapu-
ra, the ancient capital of Ceylon; as, also,. that of Ramis-
eram. : _

94, To obtain the apparent semi-diamelers of the sun
and moon:—

Multiply the true motions of the moon and sun each by
16/, and divide the products by their respective mean mo-
tions, and the quotient will be the semi-diameters.

Add the two semi-diameters together; the sum is cal-
Ted: Sampatkartiem. oo

If this Sumpatkerttam be sufficient to allow the Sutla
Fikshepam to be cnbiracied from it, there will be an e-
clipse; but if not, there will be none. o

Nore. Here 16 is taken as the mean apparent semi-
diameter of the moon or sun.  'The true apparent semi-
diameter is supposed to very as the true motion of the
body. )

25, From the remainder obiained by subtracting the
Sutta Vikshepam from the Sampatkartiam, take succes-
sively 1, 2,3, 6,8, and 12, and set down the number of
subiractions. _

If any one of these numbers cannot be subtracted, mul-
tiply the remainder from the preceding subtractions by
60, and divide the product by the next number, which.
could not be subtracted. '

Nore. These numbers 1, 2, &e. are, in fact, digils,
and the number taken shows the number of entire digits
eclipsed, and the remainder, the fraction of a digit.

96. The quotient fund will be in Finalikeis, and the .
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sum of the subtractions hefore made; will be in Nalikeis.
These quantities thus found make up the duration of the
eclipse.

!If the duratien be six Nalikeis, the eclipse will be to-
{al.

For the begmnmg qf the eclipse, subtract half its du-
ration from the time of con] nction; and for- the end, add
the same.

27. Take the difference between the time of the-begin-
‘ning of the eclipse as above found, and Aalf the duration
-of the day, and with this, as an srgument, take the cor-

rection from the Lampithe Jye, reckoning one Jyu for a
Nalikei, and subtract this quantity from the time of the
‘beginning, if it happen befors noon; but if after noon, add
it to the same. The result will give the apparent time of
the beginning of the eclipse.

Take the difference between the time when the eclipse
ends, as above found, and half the duration of the day;
with this difference, take the correction as before, and
subtract it from the time the eclipse ends, if it happen in

~the forenoon; and add it to the same, if ;n the afternoon.
The result will be the apparent time at which the eclipse
ends.

The commentmy goes on fmthel to state, that “if the
Sutle Vikshepam be found to be soutk, the south-west
limb, of the sun will be first eclipsed; but if it be zon th,
{he north-west limb will be first eclipsed.”

28. To project a solar eelipse:~With a cord of as man}
ankulas in length as there are minutes in the Sampatkari-
tam, describe a circle. Then at the centre of this cxrcle,
inscribe another, whose radius shall correspond to the sun’s
appatent radius. This circle will show the sun’s disk.
Trom the same centre set off the Sufte Fikshepam, and
from the end of this line, describe a cirele with the moon’s

apparent semi-diametor as radius. "The part of the sun’s
disk cut by that of the moon will represent the portion
of the sun’s disk eclipsed.

Lunar Eclipse.

29, Subtract from Seme Sentiran (No. 14) the tme
Tongitude of the node, and if the remamder (»’s distance
Lom node,) be less thm six signs; the moon will have



36

south declination; hut if it be more than six signs, she
will have northern declination. :

Bring the whole to Bhuja, reduce it to minufes, and
divide by 13; the quotient will give the moon’s latitude,
or Sentire Vikshepam.

30. Multiply the moon’s true motion by 16, and di-
vide the product by her mean motion, (See No. 5) the
result will give her apparent semi-diamefer.

To determine the apparent semi-diameter of the earth’s
shadow:— -

Multiply the moon’s apparenf semi-diameter by 5,
and half the product will be the semi-diameter of the
shadow, called Rafky Tekam.

The sum of the apparent semi-diameters of the moon
and shadow is called Sampatkarttam.

31. From the Sumpatkarttam subtract the Santira Fik-
shepem, and [rom the remainder take successively 1, 1, 2,
3,4, 5,6, 8, 12, and 14, and the number of subtractions,
added together, will give the duration of the eclipse in
Nalikets. .

If this number he 10, there will be a total eclipse of the
Moon. )

32, To ascertain the beginning of the eclipse, subtract
half the duration of the eclipse, from the true time of op-
positiotr; and for its end, add it to the same.

 The Commentary states, that if thz moon be in north
declination, her north-east limb will be first eclipsed; but
if she be in south declination, her south-east limb will be
first eclipsed. o : '

To project a lunar eclipse:—

Describe a circle with the Sempatkarttam, as directed
in- solar eclipses; and from its centre inscribe another,
with the moon’s apparent radius; and {from the same -cen-
tre set off Sentira Vikshepam, in the direction in which
the eclipse begins; and {rom its end describe a circle with
the apparent radius of the shadow. The part of the
moon’s disk include® in the shadow, will represent the
portion of the disk eclipsed.
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VAKYA KARANA.
Eclipses by the Vakya Process.
1. From the Suita Tinam, subtract 1,600,984
Divide the remainder successively by 12372, 3031,
and 248, and set down the quotients, The last remainder
is the argument for Atiei Vakyom, (i. e. tabular longi-
tude of the moon for the given day, See Tab. I.)

Multiply the following numbers, respectively, by the a-
bove quotients; 9s. 27° 48' 10"; 11s, 7° 31" 1"; 270 44/
6. : ® .

Add these three products together with 7s. 20 0/ 77,
and the vesult is the Sasi Druvem (longitude of D’s ap-
ogee.) Add to this the Aifei Vakyam, and you will have
the moon’s true longitude. , ° ,

The moon’s true daily motion may be found from the
Panchanka Vakya, (See Table I.), corresponding with
the Attei Vakyam. )

Nore. For the explanation of these numbers, see notes
on.pp. 6,7, and 8.

The epoch of the system is April, 1282 A. D.; as de-

“termined from the Kandam.

w20 Suws Longitude.

Set down the number of months passed from the be-
ginming of the year, and the day of the month, as signs
and degrees. - S ~ »

Subtract the Sunkranti Nalikeis and Vinalikeis (time
from sunrise at which the month ends,) as minutes and
seconds, if the beginning of the month happen in the day
time; but if it begin at night, add the difference between
it and 60 Nadis. RO 7 :

Take the Yokkiathi (Table XIV.) for the given day
fiom the table, and subfract it, if the signs be within seven
of Pisces; but if not, add it; and it will give the sun’s {rue
longitude. .

The daily motion in the table for each month, should
be taken as the true daily motion of the sun for that day.

3. "To make the correction called Senckala Senkaram.

The quotients elicited in the divisions by 3031 and 248
(in No. L.)are to be multiplied respectively by 32 and 8;
and the difference between the products taken.
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Divide this difference by 60, and the quotient will be
Vinadis.

If the product from the quotient of 3031 be greater
than the other, the Finadis are sublractive; but if less,
they are additive.

Take the difference between 13° 11’ (the moon’s mean
daily motion, ) and the moon’s true daily motion, and if
the mean be greater than the true, the signs of these Vi-
nadis are to be reversed. ,

Multiply the Vinadis by the difference between the
mean and true daily mqtions, and divide by 60, and the
resulting quotient by 60, and the second quotiont is the
correction called Senakala Senkaram in minules.

Norz. This correction is for errorsarising from the use
of the numbers 30371 and 248, regarded as multiples of
complete revolations of the moon from apogec.

4. Apply this result to the moon’s (rue longitude, ac-
eording to the signs, plus or minus. The longitude thus
corrected is called Pusantara Sonfiran. 1f there be no
correction, the moon’s true longitude is to be considered
the Pusantara Senbiramn.

5. To calculate thé Precession of the Equinoxes: —

From the years expired in Culi Yuga subtract 3600,
and set down the remainder in two places.  Divide one
of them by 121, and subtract the quotient from the other
and divide the remainder by 60, and this will give the
precession of the equinoxes.  Add this to the sun’s true
Jongitude, and the sum will be Sayanae Ravi. :

Nore. The number 3600 subtracted, brings us to A.D.
499. At this time the moveable and fixed signs were re-
garded as coincident. The author supposes the years of
the Kandam here obtained to stand for minules. But he
farther supposes that a minute a year is too much for the
precession, and hence subtracts }-th part from the whole,
and then reduces the remainder to degrees. This gives
the precession for a year =59".51. ‘

6. Observe whether Sayana Ravi be within six signs of
Aries or of Libra, and reduce it to Bhuja, (see p. 10.)

From the Bhuje Vakya, inserted below, take the num-
ber corresponding to the number of signs in the Sayana
Rawy reduced, and set it down above the degrees, minutes,
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&.c. of the same, and below the whole write down the next
number in the Table.

Multiply the degrees; &c. of the middle quantity by the
number below; then reduce the product to the higher de-
nowination, and divide it by 30, and the quotient will be
Vinadis. ) 4

Add the last found quantity to the number set above,
and you will have Sara. Finadi (i. e. the ascensional dif-
ference.) . : ‘

Buusa Vaxva—Tuble of Ascensionad diflerences.

- -
Nore. The ascensional differences

Signs. }'As. aiffer.
° , V are given for each of the three

1 48 signs following Aries and Libra.
y 2 38 "The process directed is for the pro-
‘ 3 16 portion of the same for the degrees,

minutes, &e¢. When the third
quantily in the table is the multiplier in the process, the
result is to be added to the sumi of the Ist and 2nd quan-
tities (=86) in the table; beeause, the second and third
quantities are the differences between tlie proper quanti-
ties for the whole distances. ‘

7. If there be no sign in Seyana Ravi, take the first
of the ascensional difierences in the table, and by this
multiply the degrees, &c. of longitude, and proceed as
befoge: and the result will be Sare Vinadi.

In cither case, the Sure Vinadi is additive or sub-
{ractive according as the Sdyena Ravi is within six signs
of Aries or of Libra; and applied to 30 Nalikeis, will give
the duration of the day. : ‘

Set down half the Szra Vinadi, with its proper sign,
for future use. 3 " '

3. To find the difference of longitude:— ;

If the first meridian be East of Caruvoor (Caroor,) sub-
iract the difference found; but if west, add the same. In
the present case it is 16 gojanas to the East. Therefore
multiply this number by 60 and divide the product by 55;
the quotient is the correction for the difference of longi-
tude in Pinadis, which is to be subtracted. ‘

Nore. Carcor or Caruvoor, the place for which the
caleulation is made, is in latitade 19° 53’ N., and longi-
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tade 78° 4’ §..  Hence, the reduction to the first meridian
brings us near the meridian of Ramiseram. Thisis one
of the most noted astronomical points among the Hindus.
—It had an Observatory; and it is taken as the firsf mer-
idiun in many of the astronomical systems extant. Its
latitude is 9° 18" 77 N.; and longitude 79° 22’ 5" E.

9. To find the correction called Toru Vivaram:—

Maxle the sun’s longitude minus or plus, according as
it is within six signs of Geminii or of Sagittarius,

From the Zoru Vakye take the number corres-
ponding to the number of sigus in the sun’s longitude, and
put it above the degrees, &c. of the said longitude. Then
take the difference between this quantity from the table
and the next below it, and place it below the degrees, dzc.

Multiply the degrees, &c. in the middle quantity, by
the quantity set below them, and divide the product by
30. ' ’

Then if the first of the Vakyas set down be the great-
er of the twe, the result last obtained is to be subtracted
from it; but if the first Fakye be the less of the two taken
out, the result is to be added to it.  This will give’
what is called Toru Vivara Vinadi.

If the two Vakyas be equal, no correction is had, and
the first quantity from the table is the Toru Vivare Vin-
adi. '

‘Torv Vikva-—Equarron Tasne, ~
T:_I_:‘TE: Nore. This equation table, in its con-
:g.. %_ struction, depends simply on the equation
4 115 | of the centre, The numbers in the first
Ei?{:' column are signs, those in the second are
: —g—}é—- Vinadis, giving the equation required at the
E—;Z end of each sign, of end of eaeh month
13 ,‘I: of the Hindu year 'The process, as direct-
Eié_{_’—:‘ ed in the texi, for afraction of a =ign, is
12 2L | ohvionf. ‘
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10. The Toru Vivare Vinadi, half the ascensional
difference (Sara Vinadi,) and the difference of the longi-
tude (as found in No. 8.), combined together according

to their sxgns, constitute what is called S’araz‘taikz Vina-
di.

Set down the Sarattathi Vinadi in two placeé, and
multiply one by the true daily motion of the moon, and
the other, by that of the sun. Divide the product by 60,
and the resulting quotients each again by 60, and the last
quotlent will be minutes.

Apply these minutes to the logitudes of the sun and
moon, and you will have thejr true longitudes.

- If there be no result in the above process, .the longi-
tudes for the sun and moon before found, will be the true
longitudes.

Nore. The first dwxsmn by 60 depends on the pxopor—
HOD e :

603. (length of a day) daily motion :: Seratfathi Vi-
nadt : the proportion of daily motion. I‘he second divi-
sion by 60 is for reduction. = The 603. is first reduced to
Vinadis, which is compensated by the final d:vmon by
60.

11. From the tme longitude of the moon, subtxact that
of the sum, and find the number of complete Tithis pas-
sed., Reduce the remainder to minutes, and multiply
‘them by 60, and divide the product by the difference be-
tween the daily motions of the sun-and moon; and the
quotient will be Nadis. ~ Reduce this remainder to Fin-
adis. 'The Nadis &c. thus found, are called Tinathi.

Tinathi subtracted from 601: gives the time of con-
junction or opposition. :

Notr. The process here depends on the proportion —
Rel. daily motion : 603 :: remainder here found : corree-
tion. Tinathi is the correction for the time of conjunction
ot opposition, reckoning from sun-rise.

12. Multiply the Tinathi by the: daxly motions of the
sun dnd moon, and divide both products by 60, and the
resulting quotients again by 60,and the last quotients will
he minules. ‘ °

Subtract these minutes, in the case of the mqnn, from

' 6



the apparent longitnde of the moon, if it he greater than
‘that of the sunj but if not, ¢dd them

Apply, on the same principles, the minutes found for the
sun, to the longitude of the sun. The longitudes thus
derived are called Samakkrakam. ,

Compute the longitude of the nade from the rules given
in Parakitham, (see p. 26.). Thus far the computation
is common both to solar and lunar eclipses. '

Nore. This reference to Parakitham shows, that this
system is the more moglern of the two; which will also ap-~
pear from a comparison of the dates of the two works,
as given on pp. 10 and 37. ¢

Sovar Fovipses.

Oblique ascension of the point of the ecliptic in the ho-
rizon, af the time of conjunction.

13. To the Semuakkrakam of the sun add the precession
of the equinoxes, ,
. Set down the signs in the same, and under the signs set
down the difference between 30° and the degrees, &ec. of
the Semakkrakam, and take from the Rasi Vakya thenum-
ber next below that indicated by the number of signs, and
muliiply the difference above found by this number from
the table, and reduce the same to signs, &e. '

Convert the time of conjunction (No. 11.) into degrees,
&ec. by wmultiplying by 6, (6°=Nadi), and reduce the
same to signs, &c.. From this subtract the former result;
‘and from the remainder subtract successively as many of
the tabular numbers following the one taken out, as may
be, and increase the number of signs by as many unils
as there are subtractions made. S

If the number of signs found esceed: 12, reject the 12s.

and keep the remainder..
- Multiply this remainder by 30, and divide the product
~ by the number following the one last taken from the ta-
ble; the quotient will be degrees. Multiply the remain- -
der by 60, and divide by the last divisor for the minutes.
These degrees and minutes together with the signs found,
eonstitute Sayans Ayana Lagne. . e. Oblique ascen-
ston of the point of 1he ecliptic rising. ‘
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Rast Vaxya—Iight ascensions of the signs of the Zo-

® diac.
U [25445.
2 | 280 |
3.1 315 Note. These numbers are Vinadis,
831 L . _
: % and express the times in which the signs
6 l—§0‘2 sdverally occupy in rising.—The pro-
17 1308 | . . .
& 515 vess for the remainder, here directed, de-
9 | 331 pends on the following proportion; --Tab.
16 | 315
1230 No. 30° rem. : preportional | part
12 | 254

14. Subtract three signs from Sayana A yana Lagna;
the remainder is called Kopona Lagna.  Subtract the

precession of the equinoxes from this, and the remainder
is called Ishda Lagna.

'15. The Akkara (Nitya) Vzkshepam is &' 3" and is
always additive, -

16. If the Kopona Lagna be within six signs of Aries, -
it is*northern, and subtractive; but if within six signs of
Libra, 1t'is southem and additive.-

- Reduce it to Bhuja, as usual, and bring the signs to
degrees. Divide the degrees, &e. by 15, and take’ such a
number from Nyan Vakya, as is indicated by the number

in the quotient, and add to it all the preceedmg numbera‘
in the table. ;

- Multiply the remammg degrees and minutes by the
number next fo!lowmg in the table; then raise the pro-
duct to the next higher denomination, and divide by 15,
as before; the quotient, which will be in Finadis, ,must
be added to the sum last found. Multiply the remainder
by 60 and divide by 15; and the highest denomination
will be Tuipareis. The Vmadzs and Tatpareis thus
found, are called Nyan.

If the degrees in th< ﬁrst mstance cannot be divided by
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15, multiply the degrees and minutes by: the first number
in the table, and proceed as before. e
Multiply the Nyan by 6, and the product is called "7l

Nyan Vaxva.—Increments of Moow's Latitude.

{1 11a8. | Nore. The Nyan is the increment of
3110 305 moon’s latitude for each successive 150
~3—l—§~——~ from the node, expressed in Vinaedis, &ec.
=) = . The numbers in the first column denote
:_fl_ Ki so many arcs of the ecliptic of 15° each.
I5 4 - 'The Plinadis and Tuipareis are reduced
6| 1 380 | tominutes and seconds in the maultiplica-

———————" tion by 6.

~17. Divide Vil by 13, which gives minutes. Mulfiply
the remainder by 60 and divide by 13 again, which gives
seconds. The minutes and seconds thus found constitute
Sittilutter. ' ~ ‘

Add or subtract Sittiluttei from Nitya Vikshepam,ac-
cording as Kopona Lagna is marked plus or minus.

If Nitya Vikshepam and Sittilutlei be both plus, ‘or
both minus, add them, - {f one be plus and the other mi-
nus, subtract the less from the greater; the sum or differ-
ence, thus found, will have the corresponding sign, and is
called  Nethi. : o '

Note. The division by 13 is explained by the fact,sthat
the moon’s parallax in latitude, is taken to be 4th of her
latitude, as above assumed. o :

18, Take the difference between the apparent longi-
tude of the sun at conjunction and Kopona Lagne, reduce
the remainder to Bhuja, bring the signs to degrees, and
divide them by 6. . i

Take that number from the Lampitha Vakya (see p.
82,) which is indicated by the last found quotient, and,

~ finding the difference between this and the next following
number in the table, mulliply, by this difference, the re-
mairtder elicited in the division by 6 in the last paragraph,
and divide the product by 6. Add or subtract this result
from the nuiber first taken from the table, according as it
is less or greater than, the number next following. -

The,sum or - difference thus found is called Lampana

Vinodi. ‘
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Nore., The first division by 6 in this process is to re~
duce the degrees to Nadis, because the numbers in the
first column in the table are Nadis. The second division
by 6 is on the principle——Tab unit ==17=6° cdiff.
found :: the degrees, &c. : proportion required.

19. If the number of degrees be less than 6, -multiply
it by the first number in the table, and divide by 6; the
quotieut is the Lampana Vinadi, az before.

“If this be divided by 60, it will be in Nadis. -

20. If the highest denomination in Nuthi be less than
12, the above found Lempena Pinadi, isto be taken as
the true one; if it be greater, muttiply it by 2, when it
does not, exceed 24; by 8, when it is less than 36; and by
18, when it exceeds this number, '

"This result is to be multiplied into the Lampara Vinads,

. before found, and divided by 12, if Nathi was multiplied
by 2; by 24, if it was multiplied by 8; and by 26, if mul-
tiplied by 18. ,

Subtract this quotient from the Lampana Vinadi, and
~ the remaidder is the true Lampunae Vinadi.

Norz. This is a correction for Lampane Vinadi
(moon’s parailax in longitude) which, as determined abova,
was found to be too great.  But the error is so small as
not to be regarded, if Nathi be lessthan 12 minutes.

94. Add the true Lampans Vinadi to the true time of
conjunction, if it be in the afternoon; but if it be in the
forenoon, subtract it; and if it be at mid-day or mid-night,
half of it must be added. : '

* The sum or difference thus derived, is the apparent time
of conjunction, called Lampaenc Paruvantem, in Nadis
and Finadis. » . L
22, Multiply the true Lampana Vinadi by the true
daily motion of the moon, and the highest denomination
will be in minutes; which are to be added to, or subtract--
ed from, the sun’s Samakkrakam, according as the true
Lampana Vinadi were added to, or subiracted from, the
true time of conjunction. The result is called Loampana
Suntiran, i. e. Apparent longitude of the moon.

93. Trom Lampana Santiran sibiract the longitude of
the node; and. if the yemainder be within 6 signs of Aries,



mark it as northern and sublractive; but if it be within
six signs of Libra, mark it as southern and additive. Re-
duce it then to Bhuja, and bring it to degrees. Divide’
the degrees by 15, and find out the /VJan, as before, (see
No. l()) Multxply the Nyen by 6, and you will have
the Fil.

Divide the Vil by 21, and the quotient will be in min-
utes; and the remamder multiplied by 60, and divided by
21, will give seconds - Add these minutesand seconds
to the ¥il, and the sum is called the Moon’s. Lempana
T/ckshepam i. e. Moon’s apparent latitude.

Nore. This addition of the j;th partof 7l (which may

- be considered as the moon's “abular latitude,) is made,

because in the construcmon of the Nyan table, the assurn-
ed inclination of the moon’s orbit is too small.

24, Take the difference between Lampana Santirc
Vikshepam and Nathi, when one of them is additive and
the other sublractive; but when both are additive or sub-
tractive, take their sum  'The result is called Puda Na-
thi (i. e. apparent distance of the centres of the sun and
moon at conjunction.)

25. Divide the true daily motion of the moon by 25;
multiply the remainder by 60, and divide by the same
quantity, the quotient is called Santira Mandalam (i. e.
moon’s apparent diameter, in minutes and seconds. ) »

Nore. The 25 is here used on the principle,—-tha*
Zith part of the daily motion of the moon=moon’s appa-
wnt diameter,

26. Multiply the true dally motion of the sun hby 51
and divide the pmduct by 9 multiply the remainder by
60, and divide by the same quantlty, and the quotient- is
called Surya Mandalam; (i. e. sun’s apparent diameter, in
minutes and seconds.)

- Notg. The 5 and 9 are here used on. the pr1nc1ple,
that sth of the sun’s daily motion=sun’ s apparent dxame-
ter. .

27. Half the sum of the apparent diameters of th'e sun
and moon is called Seiyoga Telam.
Lf Puda Nathi cannot be subtracted from Seiyoga Te-
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1gm, there will be no eclipse; but if i can be subtracted,
- there will be an eclipse.  The remainder from this sub-
traction is called Erasanfulam.

28. The square of Seiyoga Telam is called Seiyogn
Tele Vatkam.

T'he square of the Puda Nuthi is called Puda Nathi
Vaikam.

Subtract the latter square From the former, and extract
the square root ef the remainder, as follows:—

Mark the odd number of places, enumerating from unit’s
place, as Fatkams, and, the eveit number, as Awthams
Take the square root of 'the fust Vatkam; e. g. the square
root of 1 is 1; ot41s2, of 91s 3; of]64 &c :

-Subtract the square of this root from the first period,
and put the remainder with the next Avaikam, as the di-
vidend; double the root for the divisor, and see how often
the divisor is contained in the dividend, and put the root
in the quotient; squdre the whole root and subtract it from
the whole number, and repeat the process as before,

Nore. This gives half the relative orbit of the moon
during the eclipse, which is one of the legs of a right angled
triangle; the other leg is the lamude of the moon "at
conjunction.  Half the sum of the seml-dpameters 1§ the
hypothenuse. o ‘

29. Divide the root by the relative motion of the sun
and moon for a Nedi, and.the quotient will be Nadis.
Multiply the remainder by 60, and divide by the same di-
vigor; and the quotient will be Vinadis. The Nadisand
Vinadis are called Tithiaritam. i. e. half the duration of
the eclipse.

- Substract Tithiaritam from the appment time of con-
junction, for the beginning of the eclipse; but for the end,
add the same. The appfuent time of conjunction is the
middle of the echpse

i

S Lumar ECL:PSE

30, Havmg calculated as far as Samakicmi«zam, divide
the moon’s daily motion by 25 (see Note in No, 25), and
the quotient will be in Angulas; multiply the remainder -
by 60, and divide by the same divisor, the quotient will
e in P’iangu?txs;, The Angulas-and Flangules, thus
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found, are the Suntira Mandalam, (i e. the apparentdia-
meter of the moon.) e

31. Multiply the moon’s apparent diameter by 5, take
half the product and add one; the sum is Raku Manda-
lam, (i. e. the apparent diameter of the earth’s shadow.)

32. Subtract the longitude of the node, from the moon’s
Samakkrakam, and observe, that if the remainder (dist.
fr. node) fall within six signs of Aties, itis norfhern. Re-
duce this to Bhyje, and bring the signs to degrees.

Divide these degrees by 15, and take that number from
Nyan Vakya, which is indicated by the number in the
quotient, and. to it add all the preceeding quantities in the
table.  Then take the next following quantity from the
table, and multiply the degrees, &c. by it, and divide the
product by 15; then add the quotient to the sum sbove
obtained. 'The whole is Nyan. ‘ :

33. Maultiply Nyan by 6 for the Vil.  Divide the Vil -
by 21,and add the quotient to the F/il; the sum is the
moon’s latitude, north or south, according as the nodal
distance is north or south. (see No. 23, Note.)

34. Half the apparent diameters of the moon and sha-
dow, is called Seiyoga Telam. ' '

From Seiyoga Telam subiract the moon’s latitude, the
remainder is called Krasankulam. If the moon’s latitude
be greater than the sum of the semi-diameters of the moon
and shadow, there will be no eclipse. ‘

35. Square the Seiyoga Telam: square, also, the moon’s
latitude . Subtract the latter square from the former, and
extract the square root of the remainder. :
_ Divide the root by the relative motion of the moon for
one Nadi, and the result will be Nadis. = Muitiply the
remainder by 80, and divide by the same, and the result
will be Vinadis. -~ Thesé Nadis and Vinadis constitute
Tithiarttam, (i, e. holf the duration of the eclipse.) Sub-
tract Tithiartiam from the time of opposition, for the be-
ginning of the eclipse; but for the end, add it. The time

~of opposition is the middle of the eclipse. L
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SYSTEMOF ECLIPSES
' : CUMPILED BY
Visvanaria SasTri, Son oF Naravana Sastey,
Batticotta, Jaffne, Ceylon, A. D. 1788
Principles common to Solar and Lunar Eclipses.

1. An Eclipse may be expected in those months when
the sun is in or near to the sign in which Raku or Kethu
is. If, in those months, a conjunction of the sun and
moon occur in the day time, there may be a solar eclipse;
but if an opposition occur at night, there may be a lunar
eclipse. ’

2, Set down the Sufta Tinem to the time of sun-rising
on the day in which the conjunction or opposition of the .
sun and moon occurs. From this sublract 1,774,192;
the remainder. is called Kandam. This Kandaem should
be considered as beginning on Monday.

Notr. The subtraction here required, is, as in other
authors, for the purpose of reducing the period, by casting-
out complete revolutions of the sun. . The Kendam com-
mences about the year of the birth of the compiler. This
makes the epoch of the system A. D. 1756,  The work,
however, was not compiled till A D. 1788, as mentioned
above. ' :

3. Divide the Kandam successively by 12,87%2; 3,031,
and 248; and set down the guotients, marking also their
respective divisors. The last remainder will be the Kethu -
Vakya; i. e. an argument for the Penchanka Vakye.

Multiply, by the quotiénts found above, the following
numbers respectively, viz: 9s. 27° 48" 107; 1157931 1’
Q70 44 6", R _ ' ‘ ;

“Take the sum of these three results and add to it 2s.
1° 14’ 27", which is the Mule Druvam, or moon’s epoch
longatude; and you obtain Sasi Druvam, 1. e. the longi-
tude of the moon’s apogee at the beginning of the Pan-
chanka Vakya. a

Nore. For explanation of these numbers, and the pro-
cess, see pp. 6, 7, and 8. :

=
¢
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4. To the Sasi Druvam add the Aitei Vakya, the
moon’s tabular longitude, and- the correction called Mani-
yathi, (see Table XV.); the sum will be the moon’s lon-
gitude. '

5 To make the correction called Senakala:—

Multiply the quotients, elicited in the above divisions
by 3031 and 243, by 8 and 32 respectively; and subtract
the first product from the second. Divide the remainder
by 60, and the quotient will be Vinadis.

Take the difference Between the true daily motions of
the moon, and the mean, which is 791, and multiply the
.above Vinadis by it. The product will be seconds. Di-
vide this by 60 for minutes. To the moon’s longitude
above found, apply this result by addition or subtraction,
according as the mean motion is less or greater than the
true one. Theresult will be the Sufta Sanfiran, i. e. moon’s
corrected longitude. , o

The moon’s true daily motion must be taken from the
Panchanka Vakya. ,

Nore. The numbers 3031 and 248 are multiples of the
moon’s anomalistic revolution,—~in the first there is an er-
ror of 8 Tatpareis; and in the second of 32 Taipareis.
Hence the correction here directed.

6. To calculate the sun’s longitude:— ok

Set down the number of months passed, and the day
of the month, as so many signs and degrees. From this
sum subtract the Senkiramae Nalikeis and Vinalikeis,
considering them as minutes and seconds, if the beginning
of the month happen in the day time; but if the month
begin at night, add to that sum the difference between
these Nalikeis, &c. and 60 Nalikeis. ~

From the Yokyathi Vakye, (see Table X1V.) take the
equation correspoading to the given day, and subtract it
from. the above result, if it falls within 7 signs of zPisces;
but if it be within 3 signs of Libra, it must be added to
‘the same. = The result obtained will be the sun’s Pudam,
or true longitude. : ‘ IR

The daily motion given in the table for each month; is
{o be considered as the true daily motion of the sun for
any day of that month.
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Norg. The term Sunkirama marks the tine from sun-
rise to the transit of the sun to a new sign; i. e. the mo-
ment at which the given month commences.

7. Subtract the sun’s true longitude from the Suita
Suatiran,and find the number of complete Tithis passed;
reduce the remainder to minutes, and multiply them by
60. Divide this product by the difference of the daily
niotions of the sun and moon, and the quotient will be
Nalikeis. Multiply the remainder by 60, and divide by
the same divisor, for Vinalikeis. 'The Nadis and Vina-
dis thus obtained are called Prathami Nudi and Vinadi.
The difference between this result and 60 Nalikets, will
be ‘Sutta Paruve Nadiand Vinadi, i. e. the time of con-
junetion or opposition of the sun and moon.

8. 'To calculate the longitude of Raku, i. e. ascending
node:— ’ ) ‘ :

Divide the Kendam, in No. 2. by 6795, and reject the
quotient, Multiply the remainder by 12, and divide by
the same divisor; the quotient will be signs. Reduce the
remainder to degrees and minutes by multiplying by 30
and 60, and dividing each product by the same divisor.

Divide the same Kandam by 813, and the quotient will
be minutes. These minutes must be added to the above
found result. Take,the sum of this quantity and 7s. 18°
45', which is Raku’s epoch longitude, and subtract it from
12s; the remainder will be Rakw’s longitude for sun-rise
of the given day. - , : ,

Divide by 19 the number of Nalikeis intervening be-
tween the time of sun-rise and the time of conjunction or
opposition; the result will- be minutes. Subtract these
minutes from the longitude above found, and the remainder
will be the longitude of Raku for the instant of eonjune- -
tion or opposition. ’ ’
" Nore. The division by 6793 casts out complete revolu-
tions of the node, as this number expresses-the number of
days in ‘one revolution. The division by 12 is on the prin-.
ciplej~— ; :

"One rev.==12s. : days in the same==6795 :: remaining
days :signs, &c. passed in the currept revolution.

The division by 813, which'is day& is a correction for
the revolution, which is given too large.—~The division by
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19 is explained by the fact assumed, that Rakw's motion -
in 19 Nadis is one minute.

9. 'T'o calculate the precession of the equinoxes:—

Divide the number of years passed in Cali Yuga by
615, and the quotient will be signs. Multiply the re-
mainder by 30 and 60 successively, and divide each pro-
duct by the same divisor; the result” will be degrees and
minutes. ‘ o ‘ "

Reduce the sigus, &c. to Bhuja,as usual; and take out
the equation from Ywite Nathi Vakya. /

This equation, raised in the higher denominations, will

«be the Ayena Pudam, i. ¢. the precession of the equi-

noxes. :

Yurra Natm Vakva.—Table of Precessions.

3945 min. | 30 45| min, | 8 45| min. |
T oU || "9 | 78317 | 1284
2 182 |10 | 85918 | 1324
3 274 | 11 933 |19 11399
4 362 112 |1002 20 | 1388

5 | 450 |13 |1068||*1 1410
6 | 537 || 14 [ 1129 [x22 | 1426
7| 621 |15 | 1185 23 | 1436 |»
8 7703 |16 123824 1440

Notr, This process for the precession is based on the
ingenious device which was first given in the Surye Sid-
hante, in which the equinoxes are supposed to move in
an epicycle, whose centre is at the beginning of the fixed
zodiae. A revolution in the epicycle is effected- in 7,380
years.. The table embraces a quadrant of the epjcycle,

~occupying a period of 1845 (615X 3) years. The amount
of precession = 24°.~—At-the beginning of Culi Yuga,
the precession is assamed.to be nothing, which accordswith
the Surya Sidhanie. But the period of the epicycle is
here given greater than in that work, "The rate of preces-
sion is not uniform, and consequently gives erroneous re~
sults. - The precessidn for the epoch of the system (‘A. D,
1756) is nearly correct; and errors of opposite kinds
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arise, as we proceed either way from this epoch, in the use
of the table. The numbers in the first column, are ex-
pressive of the usual tabular units of 8° 45' each. 'The
other numbers give the precession in minutes ofa degree.
An examination of this table confirms the correctness of
the epoch of the system, as determined from the Kandam.

10, To calculate the Ascensional Difference—

To the sun’s longitude (in No. 6.) add the precession
of the equinoxes above found, and ascertain whether this
quantity falls within six signs of Aries or Libra, and reduce
it to Bhyja, if it be in Kodi.

If this reduced quantity be less than a sign, multiply it
by 48; then reduce the product to the higher denomina-
- tion, and divide by 830.  'The resulting quotient is called
Sara Vinadi, or Ascensional Difference.

When the reduced quantity is greater than one sign,
but less than two, multiply the degrees and minutes of the
same by 38, and find out the Sara Vinadi as before, re-
membering to increase the result by 43 Finadis.

When it exceeds two signs, the degrees and minutes of
the same must be multiplied by 16, and the result, found
as before, must be added to 86 Vinadis.

- Nore. The process in this article is preparatory to the
next. The numbers refer to the differences between 30
Nulikeis, and the length of the day at given longitudes of
theé sun. ' o

‘When the sun is in the first of Aries,the day is just 30
Naltkeis. o Lo '

When ifs longitude==1s. the day==30p.-48a7. '

R13 -

=925, € =305-4-36a%.
, « =38s. ¢ . =30p.4102F.
Hence, the Ist subtracted fr. the 2d.==38) Nos. found
© 2nd “o S'd.:lﬁ‘} in the text.

"The process depends on this proportion:—
300 : the given difference :: degrees, &c. of longitude :
proportional difference. ’

11. For the Duration of the day:— -

 To 30 Nalikeis add the ascensional difference found,
“if the sun’s longitude be within sissigns of Aries; but sub-
tract the same when it is otherwise. = The sum or ciffer-
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ence found will be the duration of the day, called Tiva-
MUTANR, : _ : )

12, Multiply the Sara Vinadi (found as in No. 10.)
by the true dally motions of the sunand moon, and divide
each of the products twice by 60 successively. Add the
last found quantities, respectively, to the true longitudes of
the sun and moon. The sums are called the Sumakkra-
%am of the sun and moon, _

" The semputation thus faz is common both to solar and
lunar eclipses. R

Sorar Ecvripses. N

3. Take the difitrence between the time of conjunc-
tion and half the duration of the day, and with it, as an
argument, fake out the equation from the Lampitha Va-
kye, and-divide it by 60; the result will be Nalikeig and
- Vinalikeis. To the time of conjunction, apply the equa-
tion, by addition or subtraction, according as it is in the
e ora.m 'The result will be Lompana Puruvam, or
the apparent time of conjunction. = -

- 14, Apply the same equation to the Samakkrekem, as
directed in the preceeding article, regarding the Nalikeis -
as minufes, and Vinalikeis, as seconds The result is
called Lampana Ravi, or sun’s apparent longitude for the
time of conjunction. ‘ , .

15. 'T'ake the difference between half the duration of
the day, and the time of apparent conjunction, and con-
vert the remainder to degrees, &e. by multiplying by 6,
and dividing by 60 and 30.  Subfract this result from
Lampane Rawi, if the time of conjuction occur in the fore-
noop; but if it occur in the afternoon, add it to the same.
"The sum of this result and the precession of the equinox-
es, is called Sayana Ravi, i. e. the longitude of*the
~ nonagesimal. : T

16. If the Seyana Ravi be withia- six signs of Aries,
mark it a8 northern; but if it be within six signs of Libra,
mark it as southernm.. : v -

Having reduced the Seyena Ravi to Bhuje, as usu-
al, find out the equatioh from the sun's Manta Jya Va-
kye, and ‘divide it by T; the quetient will be Ankulas.
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Multiply the remainder by 60 and divide the product by
the same divisor, the quotient will be Piankulas. These
Ankulas and Viankulas, are called the northern or south-
ern (as the case may be) Ravi Vikshepam.

N ore. For the explanation of this process see page 36
. Multiply the equation, found in Art. 13, by 13;

nnd the product, divided by 60, wdl be minutes and sec-
onds.

Subtract this result {rom the Samakkrakam, if the time
of conjunction be in the fore-noon; but if it be in the af-
ternoon, it must be added. The last result is called Lam-
pona Samcz Senfiran, i. e. the apparent longitude of the
moon at conjunction,

Note. See Note under No. 21, page 33.

18. From Lampana Sema Santiran, subtract the longi-
tude of Raku, and mark the remainder as northern or
southern, according as it is less or greater than six signs.

Reduce the same remainder to Bhyja, if it be in Kodt,
and bring it to minutes, Divide these minutes by 13, the
quotient will be Ankulas; multiply the remainder by 60,
and divide by the same dlvzsor, and the quotjent will be -
Vienkuwlas. 'The result is the moon’s Fikshepom, or
latitude, either north or south, accordmrr as before m&rk—
ed.

No&zm. ‘See Note under No. 22, p. 33,

19. The Nitya Vikshepam is alwavs south, being equal
to 8'.

Nore. This is to reduce the parallax of the moon to
the Tatitude of the place of the author, -Batticotta; -which
-is about 9° 45' north, Bee Note under No. 23, page 34.

20. If the three Fikshepam be of one kind, 1. e. either
northern or southern, edd them together; but if they be
of different kinds, take their difference. The sum or dif-
ference found, is called Puda Vikshepam, being northern
or southern, accordmu 10 the quahty of the greutex of the

Vikshepam.

21. Multiply the sun’s true daily motion by 5, and" di-
vide the product by 18; the quotient will be Ankulas.
Multiply the remainder by 60, and®divide the product by
the same divisor, for Viankulas. The result will be the
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- -
Ravi Manddlarttam, 1. e sun’s apparent semi-diameter.

22. Divide the moon’s true daily motion by 50, the
quotient will be Aukulas; reduce the remainder to Vian-
kulas. 'I‘heaesuii will be the Santira Mandaiarttami
i.e, moon’s apparent semi-diameter

Nore. See No. 25, p. 46; where the process is f'm the
digmeters. Hence the dxfference in the numbers

23, The sum of the apparent semi-diameters of the sun
and moon is called Sompetkartfom. 17 from this the
Pude FPikshepam canfiot be subtracted, there will be
no eclipse.  But if it can, then subtract the Puda
Vikshepam from the Sampatkartiam, and the remainder
is called Krasangulam, being nmthem ot southern, as is
Puda Vikshepam.

24, From the Krosangulem, subtract successively, 1, 2,
3,6, 8,and 12, and the number of subtractions will be
Nalikeis. ~Multiply the remainder by 60, and divide the
product by the number next greater than the one subtract-
ed, and ‘the quotient will be Vinulikeis. The result is
called Tithi Nalikeis and Vmahkew. Half of this result
is called Tithiartiam.

25, Add Tithiaritam to Lampana Ravi for the beww
ning, and subtract the same for the end, of the edlpse
Lampana Paruvam is the time of the middle of sthe
eclipse. -

- 26. The sun’s apperent semi-diameter doubled will be
the apparent diameter of the sun.  Ascerlain what part
of .this is the Krasankuiam, and it will give the magnitude
of the eclipse. If 1, 1, 2, or 2 of the sun’s disk is echps-
ed, while the Krasankulom is northern, the eclipse will
commence on the north-west limb of the sun, and end on
the north-east limb. But if the Krasankulam be soutlgern,
it will commence on the south-west, and end on the south-
east, imb, If the eclipse be total, it will begin on the
western, and end on the eastern limb. ‘

Luxar Ecrreszs,

27. From the longitade of Raku, subtract (hat . of the
moon, and the rem'undm is called Pathune Sentiran, or
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distance of the moon from the node.  Ascertain whether
it is less or greater than.six signs, and reduce it to Bhuju,
if it be in Kodi. Divide the number of minutes contain: -
ed in the result by 13, and the quotient will be Angulas.
Multiply the remainder by 60, uﬂd divide as before, for
angulas, These dngulas and Viengulas are the
toon’s latitude, either nmthum or southern, according as’
the Pathina Santiren i5 less or greater than' six sigas,

28, Divide the moon’s (iaz}y moticn by 50, and the
fuotient will be Anguias; milttiply the remainder by G0;-
and divide as beiare for ?f@amrufas The result’is cal‘ed'

- Suntira Mcmdalm {fam; the maon's ”:pp:uem serni-diain-
eter, S

29, Multmly the nioon’s s apparent Semis daametcz by 5;
- and take half the product for Roku Mandelartiam, the
app'zrent semi-diameter of the shadow,

Nore. This is on the supposition that 21 p’s semi-di-
tmeler == semi-diameter of the shadow.. ,

- -80. The sum of the semi-diamsetérs of the moon and
shadow is called Sompatkoriiam. .

If this be ess than the moon's latitude, there will be ne.
eclipse. . But if greater, subtract the hn*u de from the
Sampatkartiam, and the rcmamde; will be Krasankulam:

The Kmsankula,n is to be considered northern, when
the moon’s htltu\le is south; and gouthern, when that is
hor th.

I‘rom the Iﬁasankufam subtract successively I,

. 3, 4 6,7, 11, and 16. If-any of these numbers mnnnt
be subtxacted the remainder nust be multiplied by 60,
dnd divided by the number next: to'the last subtracted~~
the quotient will be Vinalikeis. The number of tlie above
sublrgetions added together, will be Nalikeis.  These
Nalikeis and Vmalzkuzs ‘express the duration of the e- -
clipse. * Half of this iz called Tithiartiam. :

For the heg,mm g of ¢he eclipse, subtiact Tithizettan
from the true time of oppogition; and for the end, add the
dame to it. ’lhe trae time of oppos ltmn is th&t (;f the
fniddle of the eclipse.

In ordPr t aerertam the tinie fram sunset, the durgtion

g =



of the day must be subtracted from thie time of the eclipse.

32, Multiply the apparent semi-diameter of the moon
by 2, and ascertain what part of thisis the Kiasankulam.
The resuh will be the magnitude of the eclipse.

33. If the Kresankulom is northern, while the eclipse
ig partial, the eclipse will commence on the north—east«'
ern limb, and end on the north-western.

If the Krasankulam be southern, the soutlx~eastern limb
of the moon will be first eclipsed, and the eclipse will end
on the south-western. -If the eclipse be total, it will com~
mence on the eastern, and end on the western limb.
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TABLE L Pmcﬂnrm Vaxya,

(vwmg ‘the longitude of the moon from Apogee, and
the daily motion, for 248 days. o

l '))!S: . ; . . )))S
B D’ s Lon- mo b ? »’s Lon-mo. = »°’s Lomn- mo,
o] -gitude. d\‘m n@ gitude. dfox' ol gitudes dfor
. ay o .Q" . ay.
h,w R Ot : g. O ./ ) s 9 ! .
110712 3{""“ 33|.2 10 4{761/65| 4 12 35828
2l 0 24 95726 341 2 23 - 0T76,,66] 4 26 34,839
31 62 2[’7.53 35 3 6 12/792,67| 5 10 441650
47 1 1B 44/748136) 3 19 39807)68| 5 24 591855
502 1 191755187 4 8 2182269 6 9 17658
6] 2 14 9|770/|38] 4 17 15|834/|70] 6 23 36,859
7| 227 18(V84/139| 5 1 R0|\845{711 7T 7 51855
8] 8 10 33|800)|40) -5 15 33|858,{72| T 21 58|847
‘9] 3 24 9/816]/41] 5 29-51|85873| 8 . 5 551837
10| 4 7 58 899; 42! 6 14 10'859 74| 8 19 40(825
11] 4 21 58840143 6 28 27 85’7; 750 9 3 10810
i2( 5 6 8850,|44| 7T 12 37 |860i 761 9 16 25(795,
131 5 20 25857145, 7 26 39184_2‘ 17 929 241779
14, 6 4 44, 859 461 8 10 308317810 12 8764
i5] 6. 19 -2 858[ 47 824 7 8I7§ 79110 24 39{751
16, 7T 8 15 'g53li48| 9 7 29:802, 8011 - 6 58739
7] 7T 17T 2R847)|49; 9 .80 35 7&6] 81l 198|730
1818 1 17(835|150)10 -3 267711821 6 1 13175
19 815 182415111016 21756 (83| 0 13 15 122»
20| 8 28 208085210 28 26/744.184| 0 25 19 724
Q211 9 11 42(79315311 10 401734185} 1 727 728
22) Y 24 40,778]}54]11 22 46726 (86] 1. 1943|736
23110+ 7 23(7631165] 0 4 49123 8;"27-2 106,747
24110 19 52{749,56] 0 16 52723 88[ 2 14 45759,
25011 2 10/738]|57| © 28 58,726/89! 2 27 43|774
26,11 14 190729/ 58! 1 11 10(132(90| 3.10 53790
QT11E 26 241725159 1 23 317411191} 3 %4 181805, .
281 08 26{T2R|160; 2 6 5[154{ 92 4 T 58820
2910 20°80/724161) 2 18 52767/ 98] 4-21 52(834
30, 1 2 38798162| 3 1 5578394} 5 5 56844
a1yt 1d 301'7376.{ 3 14 14:5"799 98| 5 20 8852
32| 1 %7 23|148{64| 8 28 AT ;B13|86] 6 4 26858
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=4

R !}}’si %l | _3’5
o »’s Lon- mo, 2| D’s Lon-[mo. || & D’s Lon-mo.
& | gitude. | for|| & | gitude. |for| & | gitude. | f6r
. iday. day day.
- 8. o ! ! !S Q ] 8. o] ! )
To7| 6 18 4595913410 29 26 152/1171| 2 28 20[764,
98/ 7 3 285713511 11 46740/[172| 311 19/T79
99| 7 17-18851|1136111 23 58732|[173| 3 24 34/795
00| 8 1 17844[l137 0 6 3|'725] 174 4 8 4[810
101) 8 15 8|831)/138] 0 18 5(722|175| 4 21 49|8R5
102 8 28 47/819(139(.1 0 8{723||176] 5 5 46/837
103/ 9 12 10803| 140| 1 12 16/728)177| 5 19 53847
104] 9 25 18/788|141| 1 24 30,734,{178| 6 4 8855
10510 8 11[773(1142] 2 656746 }179| 6 18 27/859
10610 20 48757|{148| 2 19 33, 7575 180] 7 2 45/858
107\11 3 141746|/144| 3 2 26773181 7 17 0855
10811 15 28/736|(145| 3 15 34788)(182 8 110/850
100|L1 27 36{728|[146] 3 28 5780 3183 815 9839,
110 0 9 39[723|147, 4 12 36310 (184 & 28 57828
111 0 21 41{722,(148| 4 26 27 s31/l185| 9 12 20813
112013 46/725149| 5 10 31/844 |186| 9 25 49/799
118 1 15 58(732/150| 5 24 42851//187/10 8 52[783
114| 1 23 18/740,151| 6 '8 59857,(188/10 21 39|767
115 2 10 50|752 152 6 23 18859 [189/11 4 13/754
116 2 23 36(766|153] 7 736858 {190/11 16 34]741
117] 8 6 387|781 /154 7 21 48852 191|11 28 46/732
118/ 3 19 54/797)1155| 8 5 52844192| 0 10 52{726
119 4 3 26/812|156| 8 19 46 834 193] 0 22 55/723
120 4 17 12(826/157, 9 326820 [194] 1 4 58723
1210 5 111 839»158, 9 16 51805 195 1 17 4[126
122) 5 15 19/848/15910 0 1,790 196| 1 29 18[734
123| 5 29 34/855 [160/10° 12 55,774 [197] 2 11 42(744.
124 6 13 52[858/161/10 25 34[759 |198| 2 24 18756
125) 6 28 1085816211 8 17747[199, § 7T 9I771
126] 7 12 2585516311 20 17/736 200/ 3 20 15/436
1270 7 26 33(848164] 0 225728201, 4 3 37802
128 8 10 32|839!(185) 0 14 29,724||202| 4 17 14l817
129! 8 24 18/826]|166| ¢ 26 31|722(/203 5 1 5831
130l 9 7 50812[l167 1 8 36725|1204; 515 7842
131 9 21 7797]|168 1 20 46/730|1205| 5 29 17850
132(10 4 €781 ,wg 2 3 5*139‘206 6 13 34,857
133/10 16 541766170, 2 15 36151[|207] 6 27 53 ‘850
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D’s

»’s . D’s

g}-_ ))’S‘anjmo. 5;;» P ’s Lon-"{mo. ? D 's Lon-| mo.
A | gitade. ) for | @ | gitude. | for || & | gitude. | for
o iday., day. day,
s.o’(‘ - g s ° My
208| 712 11“8’58‘292 113 257795 | 236 721 36857
209) 726 24,853|/223| 125 34/729| 237} 8 546850
210| 810 99,845!(224| 2 752|738 238 819 46,840
211| 8 24 23'834|/225| 2 20 21]749! 239| 9 3 35/829
212" 9 8 5!322!l226] 3 3 4|763240] 917 11816
R13 921 32/807|:227| 3 16 2,775|/241/10 031|800
21410 4 44/792([228| 3 29 15|793 '242|10 13 35784
215 10 17 40[776({229| 4 12 43|808 /24310 26 25770
216 11 0 211761({230| 4 26 27|8241/244/11 9 0|755
217 11 12 49/748|231 | 5 10 22(835/1245]11 21 22/742
218'11 25 6737|1282 5 24 29(847/|246| 0 3 35/733
219 0° 7141728/ 933| 6 842,853 247, 01541126
220| 0.1918(724|(284| 6 23 0/858( 248, 0 27 44723

221| 1 1 20l72el[235] 7 719|850/ | '

- Norg. For explanation of the mode of construction
and use of this Table, see pp. 5, 6,and 7, of this work.

TABLE L. @’s ManzaJya. TAB. IIL D’s Manra Juas

Equat,idn of {ﬁw Ok éentfe.- "Equdtidn of D’s centre. |
Argument. ©’smean anom.| | Arg. Moon’s mean anom.
2 +6s.[+7s. R e |
% |=0s.|l—1s. [i—2s.) . - |'g |—Os|—Isf[—2s.[
YO8 T2 (1167 8 | 1] 207|| 16727078
ol 17 || 18 ||119ll 7 || 2/ 89183 |28 |l 7.
825 || 85|/ 192 | 6 || 3 59108985 6
433 91 194 || 5 || 4 78] 213 ||291 1 5
541 !l 9711261 4 |'5 97226112951 4
6,49 |[102 |l128 ) 3 || 6115289 1298 3 |
|57 1107 || 129 2 71183 1250 }| 300 2
g 62 112 | 120]| 1 || 8150|261 Isor || T
. ]— 5af|— 4sl}-—3s R B8 | 4s||—3g f  o
14118 +105H+9‘si 5451 | | 47s||+4 8s !+9g,l %9 454

- Nore. These .twd tables, as well as those of the equa-
tion of the orbits of the other planets following, are ex~
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plained on the same general prmuplcs. A full account
of their formatiod is ww‘en in the Asiatic Researches, Vol.:
11. pp. 249252 The fundamental principle is confains,
ed in the following statement;—.

“If we pow p.rmt,ea to the considetation of- 1he equations.
of the centre, we find that the Hindus, like Ptolemy and
the earlier Emop@an astronomers, employ eccentrig circles;
and epicycles.  In the eccentric they supposé the ecceni+
tricity equal to the sine of the greatest equation of the cen- .
tre; and enmaﬂy, the sine of the equation of the centie
is equal to the sine of the greatest eqmtmn)(sme of the
anomdly. This mndamental principle is common. to the
Greeks and Indians, The latler, as well as the former,
substitute an epicycle for theeccenttic; theradiug of the epi-
t‘yvk being equal to the eccentricity. But the Hindds nio-
dify their caleulation in a peculiar way, the neeéssity or
advantage of which it is not easy to see. The equa atioh -
‘of the ceatre of the sun being 130’ 827, the Indians say,—.

y ’?1&&155—343 ececenir 1(:1ty-—- 1307 32 = §60° : 18°
} g 'fm e of the epicyéle: ‘This eﬂcumfereﬁce

4 “dnsdm; they ke ¢ on it an aré equdl to
the mean ﬂnomaly 'The sine and cosine of this angmaly
in the little circle are- in a given ratio with the k‘me mad
cosine of the same arein the greater eircle

"T'his gi¥es very nearly 2 correct’ fommla foi the eavas
tions of the pianets generally.  “But in the cast of the
~sun and moon they: adopt a pecuhar altxﬁCe, they adopt; -
in fact, a variable eccentiicity; Ahey. dugmeit the circums
éﬂtence of the epicyele by 20'sin. mean atiomaly (matk-
&d m.a. ), which is the same as augmefiting the radius by -
5 11"><5m. w.a; the: eccemnclty becefnes tht-n, genezaﬂy

-~1:33' 43 a7 117X sin. m. a, hence ﬂxe r’quausn of 1119
bentrew(I?;S" 18/—3 1" Xsin. ma) Xsin, ;" 7

==183" 3"><sm." d-3' 1”><sm 2 ma.

“The hmar equatmn is. eaimﬂated by th

{he Samc empmcal eonechou 3’
‘séems very extraordingry. - But it i is rer ,
formulaf- ;epwsent (he CC}U&IIOQQ m q,urﬁs‘tmn wuh gxmf'



aceuracy; in fael, wilde much greater accumey than the
fudians could use, their tables of sines being ouly calen-
lated for every 3927 : .

The process required in No. 4. p. 28, may be explained
by the principles here assumed. The taking of &odi or
the complement of Bhujea, is virtually taking the cosine,

instead of the sine, of the niean anomaly, 1t is manifest

that the radius Vector is equal to the radins of the eccen-
tric b cosine of mean anomaly. ’

~ “'T'he form of the tables here given, in which the signs,
as well as degrees, of the argumerlt are given, removes the
necessity of reducing the mean anomaly to Bhuja as di-
rected in the text. .

TABLE IV. g TABLE V.
Mars’ MANfA Jya. Mars’ Makara aND Karxr Jya.
Ji@fmvthe orbit. Parallax of the orbif. . !
Arc. Mars’ mean fon- | [Are. Sun’s longitude—Mazs’ longitude.!
. gitade—Aphelion. |1 = o %
35;.‘ +GS'+7SE-&8ST e -|~ + |+ + ~§_ +> i
9, |—0s. —1s. =28 &1 0s. lsT 8.4 88 4.@:’ B8,
1| 407 3687 6827 8| | 1| 90 79114471953 2352'2198 8
Vol si 430|708 7|l 2,179 8751525 201412382 12084 | 7
al 124 | 472 720 | 6 | 3,267 9501600 ]201‘7 (o3¢8 11932 | 6]
4l 167 | 518 | 747 | 5|| 4135610411674 2134 12404 11737 | 5
5211 | 552 | 761 4]| 5/443/1126|1746 2188124001476 | 4|
ol o55 | 5881771 | 8 | 6531]1209/1816 2237 }»2370'1193 3
7| 300|622 | T77| 2| 7618112901886 12282 2342 837 2
g 344 | 653 | 7801 1'| 8,705 |1358/195%[2322 2282| 434 1
] L S A, _— - e - poos n ~ .
”T,;5s,t_.4s.=-—~3.sc.) 8 \ billls.i iﬂs.l\ 9s, | 8s. Il 7s. | 6s. o
AU He || =l === 1=]— &
‘No*m:; This, like the "Nore. Here, as in- the case of all
I%/Idnta Jya of all the su- the superior planets, the Makora or

perior planets, lsproper-

ty

centre.

Kutki Jyo cquations are for the pur-

the eguation to the pose of reducing heliocentric longitude

to geocentric. « The numbers give
A

the
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annual parallax of the planet, in minutes of a degree.

In the body of this work the aphelion of Mars, as well
as that of the other planets, is erroneously considered as
fixed. The motion of the aphelion for 100 years is, for

Mars 1o 51" 40~
Jupiter  1° 34" 33"
Saturn . 19 600 77

Some Hindus have given the motion of Apsides; for

Mars
Jupiter
Saturn

TABLE VI-Mercu-

nv’s Manta Jya.

1’ in 980 years.
T’ in 222 years.
1'in 5128 years.

TABLE VIL.

Mercury's Makara anp Katrr Jya.

Nore. The use of
this table is to equate
the sun’s longitude for
the eccentricity of the
planel’s orbit, prepar-

L ]
atory forthe next table.

Egquation of Sun’s l
longilude. » The Elongation.
Age. ©’s mean long:| |Are. Mercury’s long.~(s equated long-
—Aphelion of Mer. || ~. .. " o
e e N TR e N I e e
% —0g.|—18.—28, - %'Os.__ SER f".’s, 3s. | 4s.-] bs. ! i
1} 191141201} 8 "1 6% 520" '9552/}197' 1273 931" &
2] 3811511206| 7| 211925 595;:988.!1221-1:25’7"845 i
3| 55161 208I 6|| 3,187 650 10291242 12371752 6
4 T2 _1703210, 5 | 4248703 1078 1259 1207 | 646 | 5!
5 838|178 2121 4! 5308754 1114112721171 | 533 | 4
6/103 185,214} 3/} 6! 3688051148 (12801125409 | 3
T 116|191 (R14 1 2" 7) 425 | 853 (1168 11284 {1070 278L 2
8129 | 196 | R15| 11| 8| 483|900 119'7|1281 1006 | 141 1
——5g,l-—48.[—3s. 30’ | {15, |10s.{ 98, | 88, | Ts, | Bs. 13°
11 10]-49s.145 —_— __I.... J ._z‘!.._ 45'

Norz. By the aid of this table, as in
that for Venus, the geocentric longitude
of the planet, corrected for the centre, is
obtained from the heliocentric longitude
as previously determined from the Kun-
dam, as directed on pp 14, 15, In the
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text the aphelion of Mercury is considered as stationary,
which is an important error—the motion in 100 years be-
ing 10 33" 45" direct. Hence the aphelion (see p. 15..
No. 5.) at this time {1848) should be about 7s. 9° R7".
Some Hindu Astronomers have given a small motion
1o Mercury’s aphelion,——viz: 1’ in 544 years. For the
aphelion of Venus, they give 1’ in 374 years.

TABLE VI Jueirsw's ~ TABLE IX.
Manta Jva, - Juprrer’s Marara anp Karxr Jya.
Equatzon of the Orbzt Parallax of the Orbil.
Arcumpyt. Jupiter’smean| | - Arsument. @’s longitude.—
longxtude—-—Aphehan Jupxters iongltude
B i46s. [+7s.[+es| (R + + |+
9 |08, |—15.,—2s. S| 0s. | 1s. 25 3s 4s. | B8
1/20' | 180]305"| 8 || 1]38316' 533637 615398 8
2l 49 119913821 | 7 || 2| 74348554 16441600357 7
!3 60 2171824 & 3i111|378 |573 (647 {581 312 6
4 81 [2341331) 5 41147408 |589 1649 558 1264 | 5
‘ 5101 1250337 4 11 5]183,436 |604 648 533 =21«6 4
| 6121 l266 341 3 || 6|217/462 617 645|504 165 3|
7/141 (2801|843 | 2 || 7|251/487 628638482 111 -2
8161 ‘293 3441 1 |} 8|284/511 637'628 437| 56| 1
e F1081498) 10 4ni| | |1 18108 8s. | Ts. 68. o
\—_‘55 |— 481-——-33 3045 \ —_ 1 e ,?:‘

See Note under Tab: IV, See Note under Table V.



TABLE X.

C Venvs' Manrta Jva.

TABLE X1

Venus’ Maxars avp Karxr Jys.

IEqua rj O’s long,

| _
'Are. ©'smean long.j| Arsunent. Venus’ longitude—Sun’s
’_,,Aph of Venus, | equated long:tude

| R - IR
,u’\““}“ﬁ:‘-}—‘{s-{-ﬁa k@g + ; + -+ “+ + + 1

G |08 —15|2] L’g,. [0s. [ 1s | 25 | 3s. | 4s. | Bs. |

i 1|11 69| 85'( 8/ 17957 845 1555 2120 2641 2657 8
[ 2R1 73185 7| 9190| 937 1645 2204 [2684/2561 | 7
13,3076 |85 61| 312851028 1729 2276 27202424 6‘
4,83 19 186 ] 511 4380111191811 2347 [2747 22301 5
514618186 | 41| 5l473(1209 1894 2413 2762]1967 | 4|
| 6151 182 186 | 3 65271297 1974 2485 2767|1618 3,
L1590 83186 21 76601386 |2052 |2535 [2752{1167 | 2
| 86484 186 | i 8753|1474 2129 2592 [2717) 616 | Hll
| B s —Sei l ‘lis[l{)s 95 | Bs| Ts | 63,7
}v_(-}—lujji{;-«}»gs,?g == | — | = - | 511

See Note under Tab. VI."

-Bee Nole under Table VII.

TAB. XIL SATURN% " TABLE XIIT. Sirury’s Makars 4xp

Marrs Jva.

Karxr Jva.

{Equation ¢f the Orbii

Parallaz of the Orbil.

{AReG. Sat. meanlong.~| = [Are. Sun’slong~Saturn’strue long,
i Aphelion. ' :
e +65‘+_?si+8s glti+ |4+ ]+ |+
& |-~ 0s}—1sl—2s o 0sy Is| 2| 85| 4ds | 5s
lj 2671268 486", 8 1] 22 185/298/3437]319 261", 8
21 299 506 | 7| 2| 45 202 308 344309 180 | 7
& 330 1512 & 3| 65 9181317 345 (298 (157 | 6
4112 360 536 | & 4| 689|234 324 (344 (385 (134 | 5
5142 1889 '547 | 4 51091249331 341 9711109 | 4
6,173 |416 555 | 3 6 199,269 335 938 l2s2 | 83 3
71205 [442 1559 | 2 148, 3401335235 56| 2
8236 |464 561 | 1 81168 (287343 [326 226 | 28] |
=55 —4s—3s s 10s| 9s| 8| s | 68 |id
| 1114104 9529 e = =3

See Note undesTable IV.

See Note under Table V.
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Revark. From inspeetion of the above Tables and Lhe process i whiclithe y
are used, il scems evident, that the suu was considered as the centre of the plau-
etary ‘orbs; but it is not so manifest, whether these ancient Phitosophiers enterain.
ed the true Copernican system, or one like that of Tycho Brake, which swings
the sun, with all his attendants, around the earth as centre of the whole.  ‘There
is imuch reason, however, to think, that some of the former Astronomers of Tndia
were acquainted with the true solar system, though so direetly and fatally oppos-
ed to the Puranic views of this sukject.

" TABLE X1V,

YoxvaTHI.

Equation of the Sun’s Longitude.

R

D. | Sittirei, | Veikasi. | Ani. | Adi Avani. |Puratasi
111798 @817 & 1| 9§ 07 2207 L'l6"
9\25{";! 5 3| 62 -6 1] 439(232
342! 734! 93| 91} 659|348
45520 10 5y 12 4| 12 2| 91955
5172 ! 1237| 156 15 2] 1188!6 1
6 848] 15 8| 18 7| 18 2| 1358|187
7lt0 16, 17 39| 21 8{ 21 3| 1618|853
811 45, 20 11| 24 9| 24 3| 1837110 9
ol13 13 ' 22 42| 2710 27 3| 2057|1125
1014 41 1. 25 13| 3011 30 4| 2316|1242
1116 20| 27 52 3314 | 33 0| 2525|1347
12018 6| 30 15| 3621 | 8555 | 2727|1446
13119 511 83 18| 3928 | 3349 | 2929 1544
14/21 37| 36 1| 4285 4144 | 31 32 1643
1523 23| 88 44 | 4541 4438 | 3334|1742
1625 8 41 97| 4848 | "4713 | 8536 1841
1726 53| 44 10| 5155 | 5027 | 3738|1940
18128 39| 46 53| 56 2| 5322 | 8941 2038
1930 25| 49 36 | 58491 5617 | 41 43 2137
20132 10| 52 19|10 116 | 5911 | 43 45 /2236
21134 4| 55 6|1 432[1°2 0] 4539 2322
99136 13| 58 1|1 7ol |1 437 | 4718 12346
23138 22.11° 0 55 |1 1017 1 1714 | 4857 2410
\a4ld0 30 11 3 50 |1 13121 951 | 5036 2434
a5l42 39 (1 6 44 [1 16 8|1 1229 | 52 15 2458
agM4 48 (1 93911 10 31115 6| 5354 12522
97146 57 |1 12 33 11 2159 |1 1743 | 5534 2547
2gl49 61 15 28 |1 2455 |1 2020 | 57 13 1R611
50151 14 |1 18 23 |1 2750 |1 2257 {258 52 (2635 |
30153 23 |1 21 1711 3046 |1 2534 |1 031 2659
31155 52 {1 24 12 |1 8341 |1 2812 |1 210 |R722
32 118638 |
wwsa | 68 | b | o1 | o1 | 58



it X
Youxvarur, ceniinued.

Equation of the Sun's Longitude

Duyf Atpasi. iKnr:‘.ikei‘ I;’%‘I&rkaji,i—Tei. ; - Mast. fPuuknni
U@ Y T2 1722, 25 19"
ol 15(1 54224 244 50| 37
3] 2312518374 6 116| 56
4| 313 40| 449{ 592 | 141|115
5| 33|446{6 1/651]2 611 33
6l 465 43,7 13/ 813! 231! 1 52
7| 54| 640|82|935| 256|211
gl 21737 938]1057| 322|230
gll 91831105012 19 3 47| 2 48
wflt17l933he 2lizss| 4123 7
1111 31 10 36 |13 26|14 39| 4 87| 3 50
1201 44 {11 40 {14 50 |15 42 5 2] 4 32
1311 5812 43 |16 15]16 46| 5 28| 5 15
142 12 (13 46 [17 39 |17 49| 5 53 | 5 58
15225 14 50 {19 318 53| 6 18| 6 40
1612 30 15 5312027 {19 56 | 6 43 | 7 28
17125316 56121 51121 00, 7 818 6
1813 70118 023 16(22 3| 7348 49
(ol320 (19 8124 40(23 7] 757|931
oo l3 34120 626 4'24 6| 8 24110 14
o113 48l21 9loT 22 95 41 84311 15
op i1 2192 13007 41 26 1] 9 212 15
| 231416123 16 |29 59 26 59 | 9 22 /13 16
214143024 191]31 17 27 56 9 41 14 17
25 |4 43 |25 23 32 35 28 54|10 00 |15 18
96 14 57 126 26 (33 54 |29 51 [10 19 16 18
27 15 11 |27 29 |35 12 |30 49 110 35 |17 19
9815 25 '28 34 136 30|31 46 {10 58 [18 20
29 |5 39 129 36 |37 49 132 44 (11 17 |19 20
30‘5 53 3o o 11 36 |20 2
lim{ 59 | 600 | 60 | 61 | 61 [ 60

i

Norz. Vokyathi gives the equation of the san’s motion, assumed at -
she rate of 1 degree a day, to the-true motion for every day in the year.
As the sun enters a new sign ot the commencerent of each month, the
foregoing equations are not to be added,—the equation for any given
fraction of the carrent moRth being all that is required. )

The table gives at once the equation Lo the centre, and the éorrection -
of the error in the assumed rate of I degree a day for the sun’s motion.
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For the use of the table sec pp. 8, 37, and 50.

The mean daily motion for each month ig

the page, and marked m.om.

Equation for reducing the moon’s place to the time of sun-

given at the bottom of

TABLE XV. Manrvarai.

° rise on the prime meridian.

Danyitterei.f’Veikasi.'f “Ani. | Adi.' | Avani. |Parattasi

13048
220 37
320 25
4\20 14
52 2
619 50
7119 39
819 27
919 15
10119 4

14/
14

50{/
41

~

9 54"
9 49

@
o .
PR e S o SR e O R R e R N S S UV TN N T T O R N R SO
| e
oo

T4 I3 NDDDDDDDDOOGGD OO
‘ 0 ¢
o

12
17
23
29

(O (0 O WO O D O O O U0 W W W W W P WD W
s

& 6 11 12"

11 23
11 35
11 46
11 58
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PN

Masryarur, conlinued.

716 21 29 28 8 |29 56 |23
7 24 |21 43 |28 12 {29 54 28
7 32 2L 53 [28 16 [29 52 23
7 40 22 12 (28 20 29 50 28
748 22 27 28 24 29 48 |28
717 56 [22 41 .28 28 |29 46 |28
1 2 56 |28 32 (29 44 28

18 12 (23 10 98 36 |29 41|
|

23
g 28

[yl
’Cﬂ
F o
<
[3)
<@
IOECEG
-4
0
ho]
o)
o
[ae]
W
<o

712 123

42 125
36 25
30 125
24125
18 (24
12 |24
6 |24
0 24
54{24
48 |24
42 523
36 23
30 23
24 123
18 23

6 |22
0122
54 (22
48 122
42 122

§731 14785 4729 58728 54" 25 50"
: 48 |25 40}

30

20.

10
00

50 .

40
30
20
io
00
50

40°

30
20
10
00
50
40
30

20

i®
00
50
40
30

20
6 2110
021 0.

pasi. |Kortikei|Markali.| Tei. | Masi. [Paulnmi, :

i

Note. The term Maniyathi isa Sanscrit namerical
phrase, pointing to the jirst number in the table, and
expressing the numerical power of the syllables.

It means 20, &e.  The guantities in the table depend
on the difference ofe lokgitude between the place of cal-
culation and the prime meridian, and of the times of the
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apparent rising of (he sun in the two places.- As they are
always addatwe, the site of the table must be west of the
prime meridian. And, by comparison, we are led to Car-

oor, Of Some place near it, as the b:rth place of the system
before us.

- 'The arcument for the table is’ the glven day of  the
month :

For the‘use of the table see pp 8 and 50
SODYA VAKYA,

TAB XVI. MAns o ‘TAB XVII Menconr. E
Dmva}c- et ; Druvak-
Sodya karam. | =~ SDdW' karam. |
'Da s Nali © ¢ | : uays Nal‘ !
L 552 827 35 3

634 089 9! %

' 132 589 21 :
.98, 857 41 - < 9 549 15] -'--447
ﬁ {1;'33 32 o Synodw Tev. ‘1 16days

’ Synodw rev.

,Sad;/ad o

Daye N'\i':‘_ T AT Das o
1,570, 4925 17| %—261‘*] 11 561 937 44
974 875 26 + S R 437,945 9 +
125,648 50| — 9| - 174,593 1
65018 17 188 1 | 8875653
180,315 17 == S e 44,962 23 + 3
2153948) —619 | | 291937 — 144
04387 43 FR74 1} Synodic rev |584 days
o SJnodw rev,; 4‘399(13}*3:: R e DR

e e
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TABLE XX, Sarvrw.  Nore. The Sodya quantities
are multiples of the Synodic pe-
Sodya. Druvak-| yiods of the several planets. By
" | karam. | qubiracting these quantities from-
T Days "~ Nal. ! the Sutte Tinam, we, of course,
1,589,474 18 —326 | . lete )

i cast out complete synodic révo
570,534 8 4 5 | omj y )

| lutions:

lg?‘ggg‘ R3) — :1; | The Druvakkaram gives the
10.964 52 i 481 longitudinal distance of the sun
TR 2T U T2 ) or the planet, in minutes, from
Synodic rev. 398days | the first of Aries at the end of
these synodic periods. These quantities may be either
before (to the west) or after, the first of Aries——
the former being marked minus (—), and the latter plus
{4-)- The periodsare so devised; that the Druvakkaram
is always a comparatively small quantity.  These quanti-
ties added, as directed in the text, (see p. 21, No 2.) form
the Druvam, i. e, the longitudinal distance of the planet
at the close of the last Sodya Vakya subtracted. '

For the mode of using these tables, see p. 1.

Expranarion or Parivirurrr VARvA.

These Tables are propetly a continuation of the Sodya
Pakya,—as they take up the process where it is left in the
preceding Tables. The firstcolumn marked days, contains’
the Varuda Sesha, whichisthe argumentfor the Table, (see
No. 3; p.R1.)--The second column, is the amount of true
longitude for the Faruda Sesha, reckoned from the begin-
ning of the current synodic revolution of the planet. The
third column, marked correction, is the equation of ‘the
orhit for each degree of the Druvam, (see No. 4, p. 21.)

As the Katha Parivirutti (see No. 3, p.-21.) determines
which of the tables is to be used, it manifestly, also, deter-
mines the order of connection between the two sets of ta-
bles, the Sodya and Parwirutti Vakya.  As successive
synodic revolutions of the planet must commence at. dif-
* ferent points in 1h® ecliptic, the longitudes for any given
number of days in different revolutions, must vary accor-
dingly. A e BRI

For the mode of using these Tables, sce pp. 2125,
’ ; g s 566 PP %1 ~



CTABLE XXL
M ars” Parivirorrr, No. b,

Days |Geo. Lang, |Cox I Days | Geo. Lonn‘[Cm

R S, [ 1 ; S, O '
40 |4 23 35— 7 400 L o5 57+41
80 | 5 .18 50— 6| 410 |L1 3 18 %40
1120 | 6 14 19— 4] 420 111 1 221“34
(150 |7 3 50— 1[sta’y430(IL 0 40 «“29|
| 180 723 54/ 8[ 440 |11 1 1R %27
210 18 14 33/¢ Ty 450 |11 3. 1«92
230 | 8 28 18« 9| 465 (11 7 30,“I6
R50 | 9. 12 .5/“1l|| 480 |[Ll 13 6«13
270 | 9 25 18/*12|l 495 [1L 20 6]« 9
285. 110 4 51/“13|| 510 |1l 27 47/« 5
300 |10 13 48/« 14|, 530 |0 7 39/« 3
315 |10 21 56 “15] 550 | 0 20 O]— 2
830 (10 29 -6 ¢19) 570 | 1 1 41— 4|
340 11 3 }“22'~ 600 | 1 29 29— 4|
350 111 6 30 25| 630 |2 7 20—l
80 11 -8 ‘37 “23| 660 | 2 25 35— 7
Ret.370/11 9 5533 700 |3 20 31|— 6|
1380 (11 9 48/¢37| 740 |4 15 52— 7
390 (11 8 5 11 35/— 6

8 16:40| 780




TABLE XXIT.

Mans' Partvirvrrr, No. 2.

7%

Days. |Geo. Long. [Cor- || Days. | Geo. Long.[C01'.‘
g, o] ! ! s. e} ! t
40 |6 7 42— 2| 400 |1 14 3314_2
80 |7 4 53— 0| 410 |1 11 37 “5;.
120 '8 3 3545 420 |1 8 8 “®
150 |8 25 50« 8| 430 |1 4 10 1
180 |9 18 12/« 9| 440 |1 2 10 «1
210 (10 10 29|« Ollsta’y450| 1 O 51 —4|.
930 |10 24 53¢ 9l 465 |1 1 25-—5
950 |11 9 13|«10| 480 |1 4 RT—7
270 |11 23 15/<11} 495 |1 9 1|7
285 |0 3 35«12 510 |1 14 5517
300 |0 18  7/<10l 530 | 1 23 59/—9|
| 315 | 0 22 13/«10) 550 | @ 4 46{—8
330 |1 0 24« 9 570 |2 15 6T
310 |1 5 4/« 8| 600 |3 2 187
350 |1 9 25|« 7| 630 |3 20 287
360 | 1 12 48/« 6| 660 |4 8 59127
370 | 1 15 8« 6| 700 |5 4 0—6
880 (1 16 32 4 740 |6 0 T/—d
Ret.3900 1 16 7% 4/ 780 | 6 27 40|41



| TABLE XXIIL

Mars” Parivirurss, No. 3.

Days l(;eo Long }Cox | Days " |Geo. Long. | Cor.

40
80
120
150
180
210
230
250
70
285
300
315
'330

1340

850,
’. 360
Ret. 390

885

390

S.

8
9
10
11

WPV PP~ =OO

26
27
.8
21
13
6

4

T17

26
5

19

22
25

26,

7
26

!

83

26

20
10
51

24

52

45
52
18
41
6
26
11
56

2317
55
25

12

+
(434

| e
‘ €t

[£3

——— 1
'... 3
— 6|
— 8,
11
14
16
.16
—12
23

wAJQ@mmm

4%
410
420
- 430
ﬁay440
. 450

465 |

480
495
510
530
550
510
600
630
660
700

740
780

mqmmmhwmwwwwwwwwwww?

[e]

ﬁi
58

22!.-25
—25

/

m%

4822
1 z’wn

30

6
18
11
29
16

11
34

-y &
56
15

—15
13
—12
10
— 8
8|
— 6
RS
— 6
4
+ 0
(t5

3

“10|
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CTABLE XXIV.

Mars’ Panivinorer, No. 4.

Days. |Geo. Long.| Cor. || Days. {Géob Long.|Cor.

s o e s. © ¢ rb
40 |9 21 224 7| 400 |3 18 57—26
80 |10 22 25/« 1| 410 | 3 15 47«22
120 {11 23 26« 7l 420 |3 13 31|«21
150 1 0 16 3|« 5lsta'yazol 3 12 25«20
180 {1 7 42}« 2| 410 |3 12 87 « 16
210 {1 27 52— 0| 450 |3 14 18 «14
230 |2 10 o7« 4| 465 |3 17 53 «3;
250 |2 22 15 6| 480 |3 23 11l«i2
270 |3 3 11j« 8| 495 | 3 '29 38«12
985 | 310 50{%10| 510 |4 6 51« o
3007 | 3 17 2911|530 | 4 17 20 <« s}
315 | 393 15/«14| 550 | 4 28 34]«» 7!
330 {3 27 3514] 570 15 10 30« 5}-
310 |3 29 82/«17] 600 |5 20 34« g
[Ret.350, 4 0 21j«19] 630 |6 20 24 qul :
360 |4 0 4l«20| 660 |7 1l 48« g
370 |3 28 81{«23| 700 |8 12 2B« 7
,380,‘3 25 50/«25( 740 (9 13 39 7
390 |3 22 34i«24| 730 |10 14 49« 7
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Mars’ Panivirurr, No. 5.

«f

P

'TABLE XXV,

‘Days. iGeo. Long. [Cor. || ‘Days, . |Geo. Long.|Cor '
9 ]

Wa k=l 0D 0D <X O 0O D GX

; 8. ' -
40 |11 16 11[+7 400 |4 17 4l—96
80 | 0 16 384 4| 410 |4 15 46—92
120 | 115 18— 0/ 'stya20| 4 15 35|18
150 | 2 5 eelw 41430+ |.4 16-10—6
180 2 24 - 8|| 440 |4 18 28/ —4
216 |3 12 [ 8| 450 | 4 21 21}—3
1230 1 8.23 30— 8|l ;465 | 4 26 53—0
250 |4 -4 20— 9 480 |5 3:38—'8
270 | 4 14 35— 9 495 |'5 11 20—
285 14 21 19—10|| 510 |5 19 47
300 |4 97 S—i12l 530 |6 1 54—
315 |5 1 2514 550 |6 15 0+
Ret-330| 5 3 42—18| 570 | 6 28 514
340 |5 3 38-21] 600 | 7 20 451+
350 |5 2 211—23| 630 |8 13 31+
£360 | 4 99 52—25) 660 |9 6 334
370 | 496 28—21| 700 10 7 22+
380 | 4 22 4828 740 11 7 29+
390 (4 19 3821 780 |0 s 56+

Fen
B 7]

I




TABLE XXVL
Mars’ Paxrvirurri, No. 6.

Days. | Geo.Long. |Cor || Days. |Geo. Long. {Cor,
R 8. © 7
40 |1 7 5l— 1jsta’y400} 5 21 22|— 7
80 |2 4 57— 3] 410 |5 21 59— 6]
120 |3 0 82—l 420 |5 23 55— 3
150 |3 19 8/— 7l 430 |5 26 51)— 1
180 |4 7 10— 7| 440 |6 0 351
210 |4 24 40— 8| 450 |6 5 o« 4
230 |5 5 40— 9| 465 |6 12 44|« 4
930 |5 15 56(—10| 480 | 6 21 28|« 6
| 270 |5 25 64—11] 495 |7 0 50. 7
285 |6 0 55—11)| 510 |7 10 53« 8
800 |6 5 33[—11fl 530 |7 24 52«0
1 315 16 7 18—11]) 550 |8 9 18«10
Ret.330] 6 8 85—i2| 570 |8 24 8« 9
340 | 6 7 12/—I12]| 600 | 916 16|« 8
350 | 6 4 22—13| 630 110 8 53|« 8
360 |6 0 41/—14| 660 |1l 1 44« 8
370 | 5 26 50j—14)] 700 | 0 =~ 1 39 «™4
380 |5 23 4318 740 |1 0 12— 1
i 5 1 97 18" 4

- 390 21 51— 8] 780
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TABLE XXVIL

- Mars’ Psrrvinurrr, No, 7,

Days. Geo. Long ICm || Days, |Geo. Long ICor
8. s ! 4
40 | 2 23 92- 6Usta’y400 1 17 l—}-28
80 |3 18 44'— 7| 410 |7 18 .3|“25
120 |4 13 48— 7| 420 | T 20 1323
150 15 2 16— 7 430 |7 23 35«22
180 |5 19 56— 7| 440 |7 27 84,«18]
910 |6 % 8—6| 4580 (8 2 1916
236 | 6 18 25— 5| 465 |8 10 1|«15
250 | 6 28 51— 3/ 480 |8 19 9/«14
o10 |7 8 44— 1 495 |8 28.29/«12
985 {7 15 2048l 510 |9 8 8«11
300 {7 21 2 5| 530 |9 21 47«1l
15 171 2% 26(1#10, 550 |10 5 52«11
330 | 7 27 46,14 570 (10 20 13!« 9
Ret 240l 7 28 2«19 600 |11 11 51|« 7
350 |7 27 28«25 630 | 0 8 5«3
360 |7 24 58«30/ 660 |0 25 38._1
370 |7 22 1]«32| 700 |1 19 57— 6
580 |7 19 o5/«s1ll 740 |2 15 45— 6
390 |7 17 37/«98] 780 18 11 8- 7,

e e s
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TABLE XXVIIL

Mars® Parrvirvers, No '8,

Days. |Geo. Long. [Cor. || Days. | Geo. Long. [Cer,

g ©

40 4 6
g0 5 2
120 5 27
315G |6 15
180 , 7 4
210 74

- 230 I 8 7
250 5 20
210 {9 2
285 9 11
300 )9 20
315 9 27
330 110 4
-840 |10 7
350 10 9
Ret 36010 10
1870 110 10
330 {10 9

390 |10 6

) 17 ]
55— 6
9l
25!
51—
50—
7]
53(-
5 [11 ’

] ;
36, 12

Gt o — s Oy 1

80

41|14

10 <16
50 18
10 4 0

QS w g4 ’

13 « 26!
49 « 99

37,432

1435
28, ¢ 39

400 110
410 {10
sta’y420 10
430 |10
440 110
450 |10
465 10
480 |G
495 {10 -
510 1t
530 |1k
550 | 0
570 ¢
600 1
630 1 1
660 | 2
00 4 3
740 7| 8
780 | 4

s

o]
21

D et D 2D
oo 0 BB o e

B ]
O D O W

] 20 ag
=

i i !

48 -39
51,432
4«28
K1 <96
45|« 25
43 «22]
37 ¢« 18
47 %16
54|13
31 % 10
34‘! LA+
571« 8
94] “ g
4l 2
32— 5
/Gl_ﬁ_‘, |
: 31‘.- 7l
16'— 6
51— 1|




TABLE XXIX.

Mans’ Panrvirpres, No, 9,

Days. |Geo. Long.| Cor. fl Dnys; iGeo. Long.iCor;

s Q I l 1 ' 3 [} / ‘ 7
40 |5 20 26 6| 400 | 0 21 38420
80 | 6 16 32— 3|| 410 | 0 18 51120
120 | 7 14 43 1} 420 |0 15 41«18
150 '8 4 56« 5| 430 [0 13 17%15
180 |8 26 46/« 7| 440 |0 11 20 “13
210 | 9 18 47 <10 sta’y450, 0 11 -0 “ 7
230 |10 3 14 «10| 465 | 0 12 40 “ 4
250 (10 17 20 «10| 480 |0 16 23 ¢ ‘;
i R70 |l 0 57T ¢1llf 495 [0 21 40— 3
285 |11 10°53|«12| 510 | O 2?7 57.¢
300 |11 20 26«13 B30 |1 7 27T ¢
315 {11 20 @|w1s| 550 | 1 17 5L
330. | 0 8 48/«15ll 570 |1 28 48 ¢
340 | 0 12 40 «16| 600 | 2 15 56
350 |0 12 42(«16] 630 | 3 3 45
360 | 0 20 5«17l 660 |3 21 13«
870 | 0 22 26,<18]| 700 |4 17 16
Ret:380] 0 23 39/«17|| 740 |5 12 50 «
390 | 0 23 25«18/l 780 |6 9 1§«

L R e RO R N Nl




TABLE XXX,

Mars’ Parmvirurrz, No. 10,

Days. |Geo. Long.|Cor. | Days. [Geo.

Long. | Cor.
8. [] I e £ N s. o i 1}
0 |7 7 9+ 1] 200 |2 10 af-17
80 |8 6 83| 6 410 |2 6 39}—18
120 |9 7 10 8 42 |2 2 4818
150 | 9 29 51/« 8| 430 |1 29 8l—17
120 10 22 31/< 8] 440 !1 26 4718
210 |11 14 51« 9si’y450| 1 25 35|15
230 (11 29 40{« 8 465 |1 26 14|14
950 |0 4 1]% 8] 480 |1 29 18/—1I3
210 |0 27 43|« 6/ 495 (2 4 2 -11
285 |1 7 98« 5 510 |2 10 710
300 |1 16 36/« 8 530 | 2 19 40— 9
315 |1 24 481« 1) 550 |2 29 58— 9
330 (2 2 2—3 570 |3 11 91T
340 |2 6 38— 4] 600 | 3 28 46|— 17
350 |2 9 24— 17 630 |4 36 52— 7
860 {2 11 49— 9 650 | 5 5:33-%
870 {2 13 11}—I11] 700 | 6 1 39 3
Ret 330) 2 13 32—16) 740 [ 6 29 40/+ 1
390, | 2 12 291—16l 780 |7 297 16|« 5




PABLE XXXI.

Mars’ Parrviroras, No. 11
Days. [Geo. Long.|Cor- || Days. |Geo. Long.|Cor-
g, O 1. o . s. (o] ! !
40 |9 2 294~ 8{ 409 (3 8 34/—28
80 |16 1 1% 9| 410 3 8 59—R7
120 111 2 12]% 8! 420 |3 % 14--25
150 |11 25 170 8| 430 B 29 56 —22
180 [ ¢ 17 44) % 5lsta’y4402 29 2119
210 {1 9 5% 2] 450 3 O 117
230 11 22 25— 1| 465 13 2 56.—14
250 12 4 59— 3|| 480 3 T 431!
270 | 2 16 36|« 6) 495 f3 13 55—10
285 | @ 24 4L ¢ T| 510 |3 20 59—
200 |3 1 56l 8] 530 |4 1 17—
315 13 8 14‘.“1_11 550 .4 12 14|—
830 |3 18 .18/ “13) 570 4 23 45l
310 | 3 15 42,16 600 |5 11 58—
850 18 17 23]¢18|| 630 6 1 -22}_

- fRet.360| 8 17 39,720 660 6 22 4
370 | 3 16 48/ «24] 700 |7 21 32 ¢
380 | 3 14 52 %26 740 |8 22 3L«
890 |3 11 59];“ 27| 780 |9 8 47

-3 O =3 D 01«3 0D Wt
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TABLE XXXif

Mars’ Parivirvrri, No. 12.

| "Days. Geo. Long. [Cor. || Days.

.40
80
120
150 -
180"
210
230
250
270
283
300
315
330
340
350
Ret 360
370
380 .
390

8.
1o
11

Do e i e B e e P 00 00 0O 20 10 - O

- fl =D 2D 1R
CD-10‘(-—!~!CD»’a¢J‘O

D
@

] 7

4’41 8

134 7).

12 4

20— 1l

8— 4
38— 17
17— 8
18,79,
35—12
37—11
50 —12
54.—13

7 —17
551—19
35 —20
50,26
55 —28'
31'-«—28‘
53 —28

400
410

sta’y420;

430
440
450
465
480
495
510

530,
550
570
600
630

660
700
740
180

S.

[RA——,

|Geo. Long. [Cor
To

Oy i L2 20 o U

!

R OO D GG T R RS

[4

56 —25
50 —23
52 —21
1—17
92216
38—16
3012
40'—10
44— 9
38 — 7
59 — G
13— 2
16+ 1
101+ 4
20|+ 7
121 8
18{+ 7
22+ 7
3511 5



TABLE XXXIIL

Mars’ Parrvirvers, No. 13,

Days. lGeo; Long. [Cor. || Days. |Geo. Long.| Cor. |
’ . o+t

5. © ! ¢ S,

40 | 0 18 48|+ 3'1 400 |5 6 16—17
80 |1 17 10— 4 slayalo; 5 6 17—13
120 |2 13 42— 5| 420 '5 7 811
150 |3 2 30— 7! 430 |5 9 4428
180 |3 20 34— 7| 440 |5 12 51—
210 |4 8 14— 7| 450 |5 16 42— 4
230 |4 19 31|— 8| 465 |5 23 39— 2
250 |5 © 4— 9y 480 [ 6 1 3341
270 |5 8 30—10| 495 |6 10 29T
285 |5 15 40 -12| 510 |6 20 2+
300 |5 20 7—17)| 830 |7 8 40T
315 |5 23 35181 550 |7 17 45T
e.330] 5 24 16—I7| 50 {8 2 41T
340 | 5 23 3—19| 600 |8 24 56
350 | 5 20 42—20| 630 |9 17 361
360 | 5 17 11—22| 660 |10 10 28+ 8l
370 | 5 13 16/—22; 700 111 11 13-
380 |5 9 57l—21| 740 {0 11 8+

5 9 2-—21| 780 |1 9 31—

et 0O 1 DO O O 0D = T CY

390 -
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TABLE XXXIV.

Mans’ Parivirvrrr, No. 14

Days. |Geo. Long. |Cor. || Days. [Geo Lonn" |Cor,
s. © ! 8. o !

- 40 |2 6 81— 5/ 400 |6 21 51|15
80 |3 1 53— 7ista’yaio| 6 23 174138
120 |3 21 8— 7l 420 | 6. 25 49412
150 | 4 15 40'— 7| 430 | 6 29 19+12
180 |5 3 33— 8| 440 |7 3 4812
210 |5 20 39— 8| 450 |7 8 39-+i2
230 {6 1 26— 6 465 |7 17 3-+I13
250 |6 11 41— 6/ 450 |7 26 1012
210 | 6 20 54— 4} 495 | 8 5 50+12
285 | 6 26 53— 4| 510 | 8 15 50411
300 |7 1 42— 3l 580 |8 29 5z+10
315 {71 4 50+ 1) 550 !9 13 584 9
Ret.330, 7 5 43+ 5| 570 | 9 2 a3+ o
340 '7 4 474 6, 600 |10 20 33}+ 9
350 |7 2 31+10) 830 111 12 6
360 |6 20 23411) 660 [0 4 32 4
370 {6 25 56-F11jj 700 11 2 + 1
$30 {6 23 I3]+15)] 740 |1 28 47— 5
390 | 6 21 54414 780 | 2 24‘321 7
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TABL XXXV,

“Mirs’ 'PARIVIRUTTI; No. 15.

Days. [ Geo. Long |Cor I Days |Geo. Long. [Cor
8. s o [

40 J3 20 6-—-7 400 9 3 11+34
80. | 4 .15 33— 7|sta’y410] 9 2 10/ 30
120 | 5 10 23— 7|| 420 |9 2 54/«26
150 | 5 28 43|— 6|| 430 | 9 4 41«24
180 ' 6 16 53— 4| 440 | 9 7 30|«2l
210 | 7. 5 6l— 1|| 450 | 9 11 14[«19
230 |7 17 12} 1| 465 |9 18 5l«17
250 |7 29 3/« 5/ 480 |9 25 58«15
R10 | 8 10383« 9| 495 (16 4 47«12
985 | 8 18 48/“12| 510 |10 14 8«1
300 | 8 26 15/«16| 530 110 27 10«10
31519 2 54«38 550 {11 10 26/« 7
330 |9 8 0|«22] 570 |11 23748« 5
340 1 9 10 22(“98| 600 |0 13 42 1

Ret:350 9 11 35|¢321 630 |1 3 T 2
860 | 9 11 32«36/ 660 |1 22 5.6

37019 10 10 «30 700 | R 17 14i_. 7

380 (9 7 ~49 “ 491 740 .| 3 12 29‘ 7
9 4 8 9 7

390 5 9“41 180

iR
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TABLE XXX

)

o

VI & XXXVIL

Mercury's ParivirurTL

No. 1. , No., 2.
Days. [Geo. Long. ¥Cor./, Days. [Geo. Long. [Cor.
Py "0 7 7 s:‘d‘—o*—“ ’ ' or
8 |7 18 55—3 8 11 6 44y
14T 9T 1j«3y 16 11 20 48)¢c2
{ 2418 9 99«2l 24 o 3 50«3
| 30.l8 17 3ll«g|| 30 |0 12 4'«3
36 |8 23 57/«1)! 36 |0 19 40i«4
40 |8 27 5«2l 40 !0 23 36/«3
43 18 28 24«2 43 |0 25 gl«b
Ret. 46| 8 29 0,+2|Re46 | 0 26 2«5
49 18 21-33j%2| 49 | ¢ 95 56«5
52 18 26 55«2l 52 |9 24 46«7,
55 | 8 24 40{«2|| 55 |0 22 BelaT|
58 |8 21 48 «2| B8 | o 19 38/«8!|
“6L '8 19 16|«2) 61 | 0 17 19/«7
~64 18 17 Qi«2|l 64 i0 15 26«1
sta’y 671 8 16 48]«2'sta’y 67 | 0 14 33 «%
70 18 17 S«1 "0 |o 14 51]¢6]
13 |8 18 20«1fl "78 [0 15 14]%6
16 18 20 20«1 76 |0 18. 105
80 | 8 24 b5l«1ll 80 |o 22 3l«g
86 19 1 25«1l 86 |0 20 33«4
.92 |9 1 0«0l 92 |1 1p 20«3
- fIm. 100] 9 93 6«0 100 |1 21 48j«3
j 108110 7 14«0yl 108 |2 6 w2
116 10 21 5341] 116 |2 21 2l




9%

TABLE XXXVIIL & XXXIX.

Mercory’s Parivirurrr.

No. 3. T No. 4.
| Days. |Geo. Long |Co: Il Day,s |Geo. Loncr [Cor
R 8, o. i S. [ ]
|- 813 5 s 1] s |% e 14f-—4,
16 13 2 3+ 1 16 7 11 8~ 4
24 |4 3 64+ 0| 2 |7 23 30«3
30 |4 11 431 0] 30 |8 1 21/« 3
36 |4 19 2— o} 36 |8 7 44/« 3
40| 4 92 46— 0| 40 |8 10 41|« 3| .
43 14 24 54— 1] 43 |8 11 48/« 3
46 | 4 95 59— 1|Ret. 46| 8 12 25/« 4
Ret. 49| 4 26. 8— 1| 49 |8 11 52/« 4
52 |4 25 15— 1| 52 |8 10 20/« 4
55 |4 23 28— 1] 55 |8 7 53/« 4
58 |4 20 53— 1| 58 i 8 5 16/% 4
61 "4 18 1—1| 618 239« 4
64 14 15 57— 1] 64 |8 0 52/« 4
«67 |4 14 27— lsta'y67/8 0 111 4
sta’y70| 4 14 2.1 70 |8 0 28¢ 3
%8 14 14 43— 1| 78 |8 1 41¢ 3
16 | 4716 17— 1) 76 |8 3 45/« 2
80 |4 19 28/— 1] 80 |8 7 32/« 2
8 |4 26 T 1| 8 |8 14 48« 1
92 |5 4 18— 2| 92 18 23 95« 1]
100 |5 16 48/— 2Im.100[ 9 6 24« 0
198 |6 0 11|— 3 108 |9-20 28 0
16 14 17/— 3 0 5 10% 0

Yoot
E B
=]
ey



S TABLE XL. & XLI

Mgercury’s ParIvIrRUTTI.

l Wo. 5, | . No.6.
Days. |Geo. Long. |Cor. || Days. | Geo. Long. |Cor.
B s © T s 0
8 [10 19 45/-1 8 |2 18 52+ 2
16 {11 380 1] 16 |3 35+ 1
4 111 16 2« 1]l 24 |3 16 3|+ 1
30 |11 24 48/“ 2| 30 |3 244841}
8 | 0- 1 39/“3| 8 [4 2 041
40 [0 4 56/“ 8|| 40 {4 5°40}— 0
43 10 6 271¢ 4 43 |4 735« 0
Ret. 461 0 7 11/ 4| 46 |4 8-42(« 0
©49 10 6 51|“ 5iRet.49| 4+ 8-48« 0
52 |0 598« 5 52 |4 75l 0
55 10 3 8“6 55 |4 5-56¢ 0
B8 |0 0 23/« 6/l 53 |4 8-18« 0
6L 110 27 47/ 5l -6 | 4 0 81|« 0
64 111 26 0% 5| -64 | 3 28 28/« 0
sta’y 67 (11 25 82/« 5| - 67 | 8 27 6/« @
70 {11 25 39!« 5lista’y0| 8 22 55/« 0
1311 27 13|¢ 4] 73 18 27 40/« 0
“T60 11 29 35« 4 76 | 3 29 19(% 0
80 |0 8 41}« 4)| B0 |4 242« 1
86 {0 11 5/« 4|l 8 |4 9'38l« 1
92 10 2 854 92 4 18 48/« -1
100 11 4 11|« 4/im. Too| 5 0 25« 1
L0108 11 18 26/« 8| 108 |5 14 4/ “e2
;116,1} 2 3 50/« 2| 116 |5 28 25/« 2

#



PABLE XLIL & XLIIL

Mercory's mevmuw:.

GO GO 0O 00 QO G0 00 00 GO W M i 00 GO B0 W D

- No..7.° I No. 8.

Days. |G {Geo Long |Cor. || Days. jGeo Long.| Cor.
S. o.. 1/ ! ! -1 8. O‘ I I

8 | 612 41‘-“ 3 8 110 2 57— 0

16 |6 2 10— 4/ 16 (10 16 41— 0
4 |77 48— 4] 24 |10 29 15+ 1
80 17 15 38— 4 80 11 7 26+
86 |7 21 50— 5| 36 11 13 sf[+
401 7-24 42— 5| 40 11 17 2+

43 |7 95 5L— 5, 43 11 18 234 3l
Ret. 46| 7 26 21— 5Ret. 4611 18 51|+
49 |7 25 42— 5| 49 (11 18 .8
52 |7 24 8— 5| 52 |11 16 314+
554 7 28 41]= 6l . 55 |11 14 ~1l+v
58 | 701851~ 6] 58|11 11 4+
6 [-7.16 10— 6| 6L |11 8 47+
64 17T 14-40— 5| 64 |11. 8 23
st’y*67. 7 13 58— 5 sta’y 67|11 6 57+
0 |7 14 16— 5;1 70 |11 7 38+
781715 29— 4 13 |11 9 11+
76 | 7017 29— 3|l 76 |11 11 89|+
80 |-7 2L 12~ 8| 80 L1 15 40/
8617 28 2l— 2 86 11 23 31|+
92 |8 7 0—2 92 |0 2 41+
Im. 1008 19 53— tliIm. 100] 0 16 20/+
4108 |9 -3 52 1| 108 |0 1 5|+
116 {9 18 80l— 0] 16 |1 16 204




D

TABLE XLIV. & XLV.

Merovry's Parvirurer,

No. 9.

No. 19,

Days. |Geo. Long.|Cor.

Déys. [Geo.Long.[Cor.

GV R 00 00 00 0 0D LD GO 00 U9 €O CO-CD 00 G0 GO &) Co a0 10 20 ¥

Q

1
15
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© 8
35
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w4
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TABLE XLVI. & XLVIL

Mgreury’s Parivinurern.

+

N

>

O O ) e b 20 00 10 C0 G0 €9 €O 0 20 20 D 20 29 80 U €O

No. 11. i No. 12.

Days. |Geo. Long. [Cor: || Days. |Geo. Long-I_C_or_'

s, 9. ' - s, © ‘
8§ |9 16 18— 0 8- 11 13
J16 | 9 29 52/« o] 16 |1 28
24 l10 12 151« ol 24 |2 11
30 [10 20 15/« o] 80 |2 20
- 86 (10 26 34+ 1) 36 | 2 21
40 |10 29 22|+ 1| 40 |3 ¢
43 11 0 82+ 1) 43 |3 2
Ret 46 11 0 45+ 2{Ret. 46| 3 3
. 49 |10 29 54/t 2] 49 |3 4
52 |10 28 .21+ 2| 52 |3 1
55 |10 25 26|t 2| 55 |2 29
58 [10-22 51 2l 58 | 2 2oF
6110 20 24+ 2 61 |2 24
64 |10 19 15|72 64 | 2 922
sta’y 6710 17 1/ 2 stay67 2 21
70 |10 19 42+ 2 70 |2 21
73 11021 22|+ 9 . .13 [ 2 22
76 |10 23 BLj¢ 9| 16 |2 24
80 |10 28 0|« 2l 80 {2 28
86 (11 5 56/« 2l 8 |3 5
92 (11 16 0l« 2| 92 |3 14
Im. 100{11 28 38|« 3|Im. 100, 3 27
L108 10 13 23|« 3 108 |4 11
*116 |0 28 46'« 4 4




TABLE XLVIIL & XLIX.,

MzerourY's PARIVIRUTTI.

B

No. 13, ] No. 14. j
Days. Geo. Long. [Cor. || Days. |Geo. Long.|Cor
|S. a ¢ F) S. [} t

8|5 10 0—1] 8 |8 29 45—
16 |5 23 30— 2| 16 |9 13 15—
24 |6 6 8—2| 24 |9 25 26—
30 |6 13 7—3) 30 [tl0 3 16—
36 |6 20 29— 3| 36 |16 9 24—

| 40 |6 23 24— 5| 40 |10 11 58—
43 | 6 24 42— 5/Ret. 43|10 12 57—
Ret. 46| 6 25 13— 6} 46 |10 11 o—
49 |5 24 33— g} 49 |10 11 BY—
52 (6 28 1— 17| 52./10 107 0f—
55 1 6 20 32}_ 7|l 55 °{107 9. 20|~
58 |6 17 .44— 7, 58 |10 4 34—
61 {6 15 12{.,..7!‘ 61 10 2 33—
64 1 6 13 30— 6l 64 |10 1 21—
2’y 67| 6 12 42— 5/sta’y 67 (100 1 14|—
70 |6 12 54— 5| To |10 27—
73 |6 14 26— 5| 78 |10 3 54—
76 |6 15 58— 5| 76 |10 6 25—
80 |6 19 33— 5/ 80 10 10 41/~
86 | 6 26 32— 4| 86 10 18 34/—
92.(7 4 52—4 92 10 27 42+
100 |7 17 30— 3} 100 {11 11 31+
08 |8 1 12{-—- ol 108 (11 25 51|+
116 |8 15-33— 1l 116 e 11 4l

F 20000 20 e 1 s e et e e et i i I = D DO DO OO e




TABLE L. & LL

Muroury's PARIVIRUTTL

No. 15, || ~ No. 16,
Days. |Geo. Long. [Cor. || Days. |Geo. Long. [Cor.
<. (o] ! i i s (o] ‘I ‘ t
8 lo 26 10 (+ 4 8 |4 23 38—1
16 1 10 26 |+ 4. 16 |5 T 2@—1
24 1 o3 45+ 4l 24 |5 19 50— 1
30 |2 2 24|+ 3! 30 |5 21 56— 2
36 |2 9 arit3l 26 |6 4ad«s
40. 12 1248 [+ 3|] 40 |6 T 20/« 3
43 2 14 24 |18 43 |6 8 43/« 4
Ret. 46 12 15 6 |1 4/Ret. 46 6 9 13 « 4
49 12 14 48 [T 4| 49 | 6 8 43 « 4
52 |2 13 25 |7 4| 52 (6 T 8¢ 5
55 2 11 6!t 4l 55 |6 4 41, 5
58 12 8.16 |+ 4 53 |6 151« 6
61 |2 &5 44 |+ 4 61 15 29 18« 5|
64 12 4 3|« 4| 64 |5 27 37« 5
st’y67.2 3 21 [« 4llsty 67| 5 .26 51|« 5
70 12, 3 450« 3 10 |5 2T 5« 4
73 e 5 2w 8 713 |5 28 17| 4]
76 12 7. 15|« 3] 716 |6 0 12/« 4
g0 2 11 6|« 2} 80 |6 38 51« 4
86 |2 18 32}« 11 86 |6 10 53/« 4
92 2 2720 [« 1} 92 |6 19 111« 4
100 |3 20925« 0| 100 ;7 1 41}% 4
408 (3 24 30|« o 108 |7 15 14/« 3
116 |4 9 10 |« 0| 116 |7 29 27|« 2.

13



TABLE LI & LIIL

ey

ik

Mereury’s ParivirorTr. -

I

No. 18

[Cor.|| Dalys. [Geo. Long. {Cor.

! No. 17
l Days. |Geo. Long.
I s, © 7
| 8|8 13
| 16 |8 26
! 24 19 8
30 |9 16
36 |9 22
40 19 24
lRet. 481 9 25
{ 46 19 25
49 19 14
[ 52 |9 o0
55 | 9 19
58 | 9 16
61 19 14
s’y 64) 9 13
- 671 19 14
70 |9 14
13 9 16
6. 19 19
8 |9 23
86 10 1
92 [10. 10
160 {10 24
103 |11 8
{ 116 23

t 7
47)¢c |
47;“1;
3¢ 1
21«1
50«1
40 <« 0
32 <« (
18}¢ 1
16{«1
20« ]
48 ¢« 1]
51)«1
51«0
2i«G
49«
490]« 0

“141 4«0

34l 0
30«0
8741

7141
3742

4314-2

30—2 |

) . B ] ,.
GO Q0 bt DD LD el ot et Bl ol ot (et ol B et e et ek ok bk bt (D D B

o

i

33
33

’
+3
“ 4
« 4
144 5
111 5
11 5
41 5
“ 8
“ g
G
« 7
(13
“ g
113 6
« 5
13 5
I 3
€4 4

603

“Q
14 2
« 1
44 ‘
‘6‘0
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TABLE LIV. & LV,

Mereury’s Panrivirurri.

A No. 19. I No,20.
Days. |Geo, Long. [Cor. || Days, |Geo. Long. [Cor.

ig. © ¢ 7 s, o 1
8 4 1 0—0 8 |7 271 24—
16 |4 20 48/— 0| 16 |8 10 30—
24 |5 3 2—1 2 |8 22 21—
80 |5 11 26— 1) 30 |8 29 53—
3 |5 17 55— 1) 36 |9 5 34—
| 40 |5 20 55— 9| 40 |9 o7 53—
43 15 22 28— 2) 43 |9 8 38—

Ret- 46| 5 22 44/— 3(Ret. 46| 9 8 18
49 |5 22 10—3| 49 |9 6 57—
52 [5 20 28— 3| 52 |9 4 50/—
55 |5 18 13‘E_— 3l 55 |9 2 84
58 |5 15 22— 3\ 58 |8 929 23—
61 |5 12 50— 3| 61 |'8 27 20—
64 5 11 14— 3! 614 |8 26 31—
s’y 67 5 10 31\— 3'sta’y 67| 8 26 37|
7015 10 53— 3| 70 |8 20 35—
73 15 12 65— 3] 73 |8 29 41—
6 |5 14 10—2 76 |9 2 17—
80 |5 17 54— 4ll 80 !9 6 38
86 |5 25 0— 3 86 |9 14 35_
92 |6 3 28—3 9219 23 44—
100 16 16 0— 4| 100 [10 7 10—
108 | 6 29 30— 4l 108 |10 2I 35—
116 {7 18 30— 3| 116 {11 6 31|--

D D O e e e il 3D A DD DD Fe bt b b= 3D 1 W 2D )
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TABLE LVL & LVIL

Meroury's PARIVIRUTTL.

No. 21, I No. 22,

“Days. |Geo. Leng. [Cor. || Days. |Geo. Long.| Cor.
- s, © ! \ T s, © /‘ -
8 |11 21 1L+ 2 8 |3 20 43+ 1

16 |0 5 542 16 14 4 3+ o
24 g 17 5013 24 |4 16 36+-0
30 10 26 74+ 4] 30 14 24 45]+ 0
3 |1 24145 36 |5 1 20+ 0
40 |1 5816 40 |5 4 12—1
43 |1 652+6; 43 |5 5 35— 1!
Ret. 46| 1 7 14/ 7|Ret. 46| 5 5 55— 1
49 |1 6 2-+8] 49 |5 5 17— 2
52 |1 4 2148 52 |5 3 41— 2
55 {1 1 528l 55 |5 1 10— 2
58 |0 29 718 58 |4 28 18— 2
61 |0 27 118 61 |4 25 56— 2
64 10 25 451+ 7| 64 |4 24 2R— 1
sta’y 67| 0 25 10[1 6 sta’y 67| 4 24 48,1
70 |0 26 37T 6;« 70 4 24 14— 1
78 {028 251+ 5] 13 |4 25 36— 1
76 |1 1 3t sl 16 |4 27 43— 1
80 |1 5 e344| € |5 133—2
86 !'1 13 244 8! 8 |5 8 50— 2
92 |1 2 4143 92 |5 17T 33— 2
100 12 6 11+ 2| 100 |6 0 8—3
108 | 2 20 4i+ 1) 108 | 6 13 47+ 3
116 |8 5 3614+ 1| 116 | 6 27 51| ~4
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TABLE LVIIIL & LIX.

Juprrer’s PariviruTTI.

No.1. 1 .

No;Q.

i Days. |Geo. Long. [Cor. || Days. | Geo. Long. |Cor.
' o} !

P N - - N - - e - = - N N s

(e} ! !

6 28 ‘:42 30
12 10/ «5| 60
16 38 «sll 90

18 41| #5! 110
19 44! «6|/Ret.130|

19 48 «6|l 150
18 48| “6|| 165
17 48] “6]| 115
16 33| «“7|| 185
15 24«7 195

14 12} <7l 204 |

12 56) «7|| 24
11 52| «6!] 224
11 3l «6| 234
10 15| “6; 249

‘10 25| “6|/sta’y269
11 41) 5|

289
18 49, <5, 309

18 6; “5i| 839

94 8| «5|| 369

© 0 50| «4] 3899

D =T o3 o =d oF o oF ni ol ¥l ol o¥ o ol oI o] of of o3 &
Jued
1+

@ v w
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TABLE LX. & LXI.

Jupirer’s PariviruTrI.

No.

3. . Il No. 4 ’

Days. |Geo. Long. |Cor. || Days. |Geo. Long. |Cor.

s. © ! e s.. © ! -

30 |8 8 388—2l 30 |9 11 11|+ 5
60 |8 14 20— 2| 60 | 9 17 26|
90 |8 17 44— 1 90 | 9 22 3|«
110 18 20 39— 1| 110 | 9 24 6}«

Ret.130] 8 21 31— 1||Ret.120] 9 25 4y
150 | 8 21 11}— 1} 150 | 9 R4 50|«
165 18 20 8— 1| 165 | 9-R23 48«
175 |8 19 38— Il 175 | 9 22 44|«

185 |8 17 56)— 1|} 185 | 9 21 30«
195 | 8 16 25— 1|l 195 { 9 20 4«
204 |8 55 1l— 1|| 204 | 9 18 50«
214 1.8 13. 59— 1|} 214 | 9 17 35«
224 |8 13 0— 1| 224 | 9 16 36«
234 | 8 12 2Wj— -ll %34 1 9 15 56

|sta’yR49) 8 11 53— 1|sta'yR49| 9 15 29«

1 269 18 12 21— 1}| 269 |9 16 0.«
289 18 13 15— 1] 289 ! 9 17 40|«
309 |8 16 27— 1| 309 {9 20 17}«
339 | 8 21 84— 0, 339 | 9 25 33|«
369 | 8 27 52—~ 0] 369 |10 2 Of«
399 19 4 4204+ 1} 399 |10 9 10|«

B0 0o 0O GO o T O Lw U 0D D Lo o GD 020y Co DD
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TABLE LXII. & LXIIL
Jurirer’s Pariviruro, ‘
No. 5. | ° No. 6.

Days. |Geo. Long.|Cor. || Days. |Geo. Long. |Cor.
~ s © ’ 7 - PR 7 i
30 10 16 10|+ 4] 30 |11 21 524 5
! 60 10 22 3|+ 4 60 |1I 28 16/« 5
| 90 110 7 6+ 5] 90 [0 3 19/¢ 5
110 f10 29 29|+ 5| 110 |0 5 420« 5
Ret.13011 O 41; 5| 130 [0 7 6|“ 6
150 |11 0 36/“ 6]Ret.150, 0 7 14« 6
165 (10 "29 42/“ 6| 165 |0 6 30/« 4
175 |10- 28 40/ 6/ 175 |0 5 36, 6
185 (10 27 81|“ 6|| 185 |0 4 21/« 6
195 {10 26 . 8¢ -6}l 195 |0 3 .6/% 7
204 |10 24 500 6| 204 |0 1 48/« 7
214 |10 23 34/ 6l 214 |0 0 29« 7
224 110 22 52 6] 224 |11 29 22« 6
234 |10 @1 45“ 6 234 |11 28 26|« 6 -
sta’y24910 21 12 “ 6|lsta’y249,11 27 47(¢ 6
- 269 10 20 37 5| 269 |11 28 o0l¢ 6
1 289 |10 23 ¢ 5| 280 /11 28 25}“ 5
{ 809 |10 25 45/“ 5| 309 [0 1 50« 5
839 |11 1 B|“ 5| 339 |0 6 59« 5
869 (11 7 28“ 5/-369 |0 13 .22 5
5/ 399 | 0 20 30/« 5

399 11 14 40,
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TABLE LXIV. & LXV.

Jurirer’s Pamivizvrri.

No. % > No. 8.
Days. | Geo,Long.|Cor. || Days: |Geo. Long. |Cor,
) s. . Q : t ! s, Q 4 | 1
30 |0 27 414-5] 80 |2 3 3+ 3
60 |1 4 845! 60 |2 9 29+ 3
90 |1 9 24~~5l 90 |2-14.414 2
110 11 11 51¢ 5!l 110 |2 17 14+ 2
140 11 13 271“ 5 130 [ 2 18 51+ 2!
Ret.150] 1 13 48|“ 5|Ret.150| 2 19 17 2
165 11 13 12/“ 6| 165 | 2 .18 45+ 2
| 175 |1 12 251« 6| 175 |2 18 3+ 2
| 185 |1 11 16/ 6!l 185 | 2 17 -2+
195 |1 1o 4/ 6| 195 |2 15 41+
204 |1 0 48/“ 6| 204 |2 14 33+
214 |1 7 520 6| 214 |2 13 10+
204 |1 6 12/ 6]| 224 |2 11 s5q-
239 11 5 14 6/' 234 | 2 10 544
249 |1 4 2« 6) 249 |2 9 55
Sl'yR69| 1 4 21 5/sta’y269| 2 9 44
98911 5 35/« 5/| 289 |2 10 45
309 1 7 500 4| 309 |2 12 47+
339 11 12 48/« 4l 339 |2 17 21|+
369 |1 19 o« 4[| 369 | 2 24 24
899 11 26 7« 8] 399 |3 0 84+
ESL LY
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TARLE LXVI & LXVIL

Juriter’s PariviruTTI.

Ne. 9. il - No. Ip.
Days. |Geo. Long lOor H Days.” | Geo. Long |Cor
s, o R Q
30 3-70+0 30 |4 911«3
60 |3 13 11;° 1\ 60 |4 15 5—4
9 |3 18 14/ 1] 90 14 19 56— 4
110 |3 20 4il— 1}l 110 |4 22 12« 5
130 |3 22 11/« 1, 130 |4 23 28|« 5
Ret.150| 3 22 35/“ 1/Ret.150 4 23 42/« 5
165 13 22 o0/ 2| 165 |4 23 4/« 5
175 13 21 18/“ 2| 175 |4 22 14/« 5
185 13 20 17|% 21 185 | 4 21 14« 6
195 |3 19 42 o} 195 |4 19 59/ 6
204 |3 17 51/¢ 2 204 |4 18 41/« 6
214 '3 16 .28/ 2| 214 |4 17 25« 6
224 (3 15 14)“ 2| 224 {4 16 16/« 6
234 | 3 14 11]“ 2/sta’y234! 4 15 16|« 5
249 |3 13 11]“ 2| 249 |4 14 21|« 5
sta’y269, 83 12 59 < 2|l 269 |4 14 13|« 5|
989 '3 13 54/¢ 21 2\Y |4 15 13« 5
809 |3 15°50[< 2] 309 [4 17 8¢« 5
339 '3 20 17]“ 2| 339 |4 21 34« 4
369 13 26 2“3 369 |4 27 18% 4
4, 899 |4 2 33«3 399 (5 3 11« 4
- TABLE LXVIIL
- Juprier’s PARWIRUTTI.
. : No. 11
Days. |Geo. Long. [Cor- || Days. [Geo Long [Cor
g, ° ! 3,
30 {5 10 12_--5i 204 |5 18 30— 7
.60 |5 15 59« 5| 214 |5 17 12— 7
90 |5 20 32/« 5 224 |5 16 7= 7
110 |5 22 87l« .5 234 |5 15 13— 6
130 | 5 23 45/ 6lsta’y249, 5 14 2WB|— 6
Ret.150| 5 23 48/¢ 6! 269 |5 14 28— 6
165 |5 23 0/« 6| 289 |5 15 87— 5
175 | 5 22 7« 6‘ 309~ | 5 17 42— 5
185 (5 21 1|« 7] 339 !5 22 17— 5
195 |5 19 47« 71 369 |5 28 3]— 5
| 399 16 6 3~ 5
[ .
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TABLE LXIX. & LXX.

Venvus' ParivirvrTr

i e

- No. 1. T ] No.2.
Days. |Geo.Long] Cor. | Days. |Geo.Long| Cor,
s O | . ° 'y ‘
40 | 42900— 1]— 1| 40 |11 26 14|—0/— ©
80 | 6 820— 0— 0| 80 | 11545/« 3« 0
110 | 715 5— i— 0| 110 | 222 5 lle 2
140 | 8 21 854 1)414| 140 | 327 81« 1 14
160 | 91554/ I 1|l 160 | 4 20 49)« O« 2
180 10 949« 1 ol 180 | 51131k« 0¢ 1
195 [10.27 12/« 0« 2| 195 | 6 0441 0l O
210 1113 44« O« 1j| 210 | 6 16 53/ 0] 0,
220 1124 17|« O« 2| 220 | 627 6/ 0« 0,
230 | 0 4 6/« 013l 280_ |7 6400« 0
238 | 01136« 0« 0| 2387 | 713 26« 1)< 0
246 | 0 17 56/— 0/— of 246 | 719 34« 1}« ©
952 | 122 22/— 0— O 252 | 723 24«2« 0
258 | 126 0— 0l— o|| 258 | 726 20}« 2« 0
| 264 | 02844— o/— off 264 | 728 15«3« 0
Ret.270| 0 0 18— 1— 0| Ret.270 7 28 55/ 14|+ 1
276 | 0 030— T— 0 216 |7 o7 56|<5ls 1
982 | 02858 — 1— 0 282 | 725 16« 7)¢ 1
288 | 025 48— 1;—- o|l @88 | 711 23« 8«1z -
296" | 020 13—12'— 0| 296 | 7 15 5ll« g« 1
302 | 0162L—13— 0| 302 | 71254¢ 8/« 1
308 | 013 37—11— O sta’y308| 7 11 2« T\« 34
sta’y314) 012 31— 2/— 0| 814 17 11 48|« 6/« 131
320 | 013 00/—12— of 320 | 718 19} 5l« 1
326 | 014 51'—12/— 0| 826 | 716 2«5 2
332 | 01742— 2l 0f 832 | 71954/« 4k 2
338 | 021 29— 2— 0| 338 |7 24U« 3l« 2
346 | 02783 — 2—14)| 346 |8 1 5/«3l« 2
35¢ |1 4 8— o—11| 354 |8 8382w 2
364 | 113385—91— 1|| 364 | 81845 1|21
374 | 192335~ 2— 1| 374 | 8292 L 2
389 [ 2 919—13— 2| 339 | 91557« 0« 2
404 | 295 51—~ 1— 2 404 10 258« 0 1
424 | 31845 — 0— 1)l 424 110 26 12[« 01« 0
444 .| 4 1230— 0— 1| 444 |11 19 56/« 0}« 0
474 | 518 45—%0— 0 474 | 026 T—0]— 1
504 | 62583— 1/— 0| 504 | 2 226/« 1
544 | 815332 1| 544 | 32053 g« 1|
584 110 618 O'— 1) 584 | 51021/ 0« o
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TABLE LXXI & LXXII.

Vervs® PapivirvurTL.

T 40
1 80
110
140
160
180
195 -
210
220
230
238
246
252
258
264

276
W2

296
302
208

320
326
332

338
346
354
364
374
389
404
424

444
474
504

| 584

Ret.Q70/

288 |

sta'y314, .

544

M -1 000X NN B WO = OO0

No. 3. i '—;\10. 4,

_Days. |Geo.Long| Cor || Days. |Geo.Long| Cor.
5% 1;)!+ ot-i— o 40 |%es 1
8 19 56]“ 2« il 8o l3 781 1+
92131 1113l 110 |5 158 o+
11 420« o0« 1| 140 |6 8 8 ot
11 28 12(“ 0 ! 160 |7 15 ot
091 34— 0/— 0 180 | 7517 3T
1 838 0‘“ 0| 195 | 812 611+
19458 1f“ 0| 210 | 82735 g+
2 526 1 O R20 |9 9 10, 24
215 6/ 2 0| 20 |91812“ 2t
22218 "3 1) 238 | 92644 2+
22824 3¢ 1| 246 |10 3 24« ort
3 230" 4“ 11l 252 |10 754 2:‘:
8 536 5¢ 2| 258 110 1135/ 2714
3 747 4/ 3| 264 [1014 18« o+
3 840 6 3Ret.27010 15 55 2T
8 751 7 5| 216 (1015 2 2+
3 532 8¢ 7| 282 |101425¢ 2«
3 145% s« g 286 [1011 17/ 2l
295 54/ 8% 8| 296 |10 5 427 14«
222 20 71 8 302 110 2 ¢ |«
219 58 6« 6 308 | 0R9 341 1
2 19 17/ 4« 6|sta’y314 ‘9‘28‘4‘1,{“ 9 ¢
220 7 3¢ 5. 320 | 92926 11« 3
29216/ '3 4z 326 (10 125 0O 2|
29529 2¢ 4 332 |10 424 0% 2
229 34« 1}« 4| 338 (10 814 0« 1
3 580/ 1|« 3| 846 |10 14 301« 0 1
31254/« 1 2| 354 |10 21 16/ 0« 0
32232 0«13l 364 |11 054« 0 0
4.3 1€ 0« 1 374 1111 8« 0 0
41924% 0« 0 389 |11 2720 0 0
5 63044+ 0+ 0 404 | 01412 1« o
529 53 14“ 0| 424 |1 718« 2« ¢
62344 1 2| 444 |2 038« 1z 1
8 08l 1y« 1y 474,13 6 0« 11y
9 8 3|« 1K1z} 504 |41225¢ 0« 1
10 27 56 01 13| 544 | 6 150« 0¢ 0
017 40!4: 0l 0O 7‘21 46]:4 15¢ @

584
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COTPTABLE LXXIL

Venos’ Pariviruere.

"No. 5.

. |Geo.Long] Cor. || -Days. |
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TABLE LXXIV. § LXXV,

Sarvry’s ParivinurrL.

0 05 10005 00 645 B © © D © O W ®-T

g . NO §. . “ 3 NO 2,
Bays, | Geo. LonglCm || Days. |Geo. Long. |Cor.
s.° ‘ s, ©
30 |7 29 26|— 6 30 |8 10»43!—-
60 |8 2 10— 7| 60 |8 13 22—
85 |8 3 41— 8l 8 |8 14 54—
110 +8 448 8| 110 | 8 15 40—
Ret, 130 8 5 20|“ S| Ret.130| 8 15 40—
150 8 4 71 8l 150 | @ 15 18~
165 |8 3 37“ 8 165 |8 14 14%—«
175 |8 2 40“ 8| 175 |8 13 35—
185 (8 1 58/“ 8| 185 |8 12 45—
193 |8 118/“ 8] 198 |8 12 9~
‘23 {8 0 8/“ 8] 23 |8 11 23—
213 |7 28 48/“ 8l 213 |8 10 47—
228 |7 29 2/ 8| 228 18 10 0-—
ha'y248, 7 28 22/ 8| 218 |8 9 85l
265 |7 98 38\« Tlswyans 8 O 43
293 1729 30{ 7| 293 |8 10 38_
318 |8 1 7|« 7] 318 |8 12 20—
348 |8 8 55/« 71 348 |8 15 6|—
| 318 |8 7 8 :

318
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TABLE LXXVL & LXXVIL

SsTury’s PARIVIRUTTI.

No. 3.

No. 4.

g |

Geo. Long. [Cor™
1 !

Days. {Geo. Lon
o]

30
O
. 85
Ret. 110
130
150
©165

185

- 193
203 .
218 ¢
228

sta’yR48
268 .

293 |

318
348
318

8.

©
o

1

50
29
56
47

.81

3
8
6

.37

59
14

56
33
48
30

23

12

40

Cor.|| Days. |
‘-—8 30
“8 60
“9ll 85
“9|l 110
“9-|Ret. 130
“9ll 150
“9l 165
“9ll 175
4G 185
“g9il 193
l«gll 203
“g0 213
«9'l 298 |
9 |lsta’y248
“8l . 268
#g 1 293
“3! 318
«gil 348
«7/l 378

COOOOOVVOVCVOOOOOOOr

[e]

QO =T 2D bt bt e 2O GO UYL QT O R T X UT O

~1 0D 0D 1O (O €0 (O €0 €0 © 15 B M W D M D W
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& LXXIX.

/4

351

7 114
341 ¢
59E «

i

ﬁ##bmmmmmmmmmmmmmmm

TABLE LXXVIIL
Saruan’s PARIVIRUTTL
No. 5. T No. 6;
ﬂays |Geo. | Long |Cor. || Days _[Geo. Long. | Cor,
s. f s ©
30 ‘9 —'14 81-—- 7 30 {9 26
60 {9 16 31|« 7| 60 |9 28
8 |9 18 8% 7| 8 |9 29
Ret.110, 9 18 46,“ .7 110 | 929
130 | 9 18 38} 7iRet.13010 O
150 | 9 17 53|« 8f| 150 |9 29
165 19 16 58 ¢ 8| 165 |9 28
1795 |9 16 14)“ g 176 | 9 27
185 |9 15 25« 8| 185 |9 26
193 |9 14 47,% '8l 193 |9 26
203 |9 14 5/¢ 8} 203 |9 2
213 1’9 13 2|% 8l 213 |9 A4
L 228 Lo 12 .511¢ 7 smyszes 9 24
sta'y248] 9 12 34/« 7)] 248 |9 23
268|912 51| T|| 268 19 A4
Q03 9 137566/ ¢ 7 203 19 25
318 |9 15 44/« 6| 308 |9 28
348 |'9 18 48|« 6| 348 {10 O
378 1.9 22 14|, 6| 378 |10 3
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TABLE LXXX. & LXXXL

Saruri’s PARIVIRUTTL.

No.7. - || No..8.
Days. |Geo, Long. [Cor. || Days. |Geo. Long. [Cor,
8. © s, © !

30 10 7 ol 80 10 19 '39‘
60 10 9 56‘-— 3l 60 |10 22 13ﬁ~
85 |10 11 20’-—3; 8 |10 23 42+
Ret.11010 11 57— 3/Ret.110/10 24 20/
130 110 11 48— 38| 130 |10 24 11}«

150 {10 11 1}— 3| 150 |10 23 22,¢
| 165 Jo 9 883 165 |10 22 22
S 1TE 109 16%-—-— sh 173 |10 21 85«
| 185 |10 0 22— 8| 185 (10 20 33 ¢
| 193 |10 7 47— 3] 193 |10 20 5%
| 203 (10 6 58— 3| 203 (10 19 22«
| 213 110 6 29/— 3| 213 |10 18 44«
928 |10 5 52]— 3! 228 l10 18 11|*
sta’y248/10 5 40‘ 3 sta’y24810 17 58|«
68 (10 6 3—2 263 |10 18 22|«
293 10 7 25'— 3|| 203 (10 19 40f«
9

318" {10 12-—3l 318 |10 2L 58[¢
348 |10 12 21|— Rl 348 |10 24 56/«

i el el et fand gt Ypend ek Gl ol b el ped el ek el el o el
. "

378 10 16 4|— 2 878 |10 28 44/«



TABLE LXXXIL & LXXXIIL

SATURN’S PARIVIRUTTI
s ]

No. 9. {l T No, 10.
Days, |Geo. Long. |Cor. || Days. |Geo. Long.|Cor:
S. Qo ¢ I‘ {S. o i {
30 |11 2 1742 30 |11 15 374 4
60 |11 5 31+ 3] 60 11 18 R8+ 4
85 |11 & 36+ 3, 85 11 2 8T 6
110 11 7 18+ 3IRet.11011 20 527~ 6
Ret.130/11 7 101 3 130 111 20 49T 6
150 (11 6 4+ 3| 150 |11 20 31+ 6
165 |11 5 25/4- 3| 165 11 19 4t 6
175 111 4 358l 175 lin 18 17h 6
185 (11 3 431 8| 185 11 17 2571 6
193 11 8 e 3 193 11 16 44+ 6
%03 |11 2 21+ 3/l 208 (11 16 o 6
213 |11 1 45 3| 213 11 15 211+ 6
+9208 11 1 83! 298 |11 14 44T 6
sta’y24811 0 5514 3 sta’y24811 14 2846
968 |11 1 22+ 3| 268 |11 14 52 6
093 |11 2 874 3| 208 |11 16 12716
318 111 4 414+ 4] 318 |11 18 161+ 6
348 111 8 211+ 4| 348 |11 21 354 6
378 (11 11 55/ 4 878 I11 25 194 6
15




TABLE LXXXIV. & LXXXV.

Sarurn’s Pawmrvinurr,

No. 1. » |

Days. IGeo Lonn' |Cor.]
o] i

' 30 11 29 Q6+ 6]
60 |0 2 26+ 7
85 |0 4 8+ 17
Ret.110, 0 5 1~ 7
130 10 5 o+ 7
15 |0 4 14/+ 8
165 | 0 3 20+ 8
175 |0 2 3148
185 |0 1 4148
193 |0 0 59+ 8
208 |0 o0 12 s‘l
213 {11 29 27+ 8
228 |11 28 534 8
sta’yR48'11 28 364 7
268 |11 28 594~ 7
293 {0 0 164 7
318 |0 2 247
348 |0 5 434 7
878 |0 9 43|+ 7

130
150
165
175
185
193
203
213
28
sta’y248
268
293
- 318
848

Ret. 110"

378

oooc:ac.:>oc:»<=oor::x:e.:t:>oc>~:'.>c:ac>‘~‘2

o]

lo
16
is

30[ 13

1 -4

36|+ 7
43 114

34 «
29' ¢’
52' 113
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&mmmmwmw@wwwmwmmmm
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TABLE LXXXVI. & LXXXVIL

SaTuRN’s PARIVIRUTTI.

No. 13, i v "No. 14,

Days. |Geo. Long. |Cor. || Days. | Geo. Long. |Cor.
g, o 1y [ s o) 7 T

30 |0 27 57+ 8| 30 |1 12 174 7
60 |1 1 8“8 60 |1 15 34 17
85 (1 8 8/“8] 8 |1 17 26" 7
110 (1 4 4/«< 8! 110 [1 18 30 7
Ret.130] 1 4 "9 ¢ 9|/Ret.130| 1 18 41|“ 8
150 |1 8 35/ 9| 150 |1 18 12“ 8
165 | 1 2 45/ 9|| 165 |1 17 2Q“ 8
175 |1 1 59« 9f 175 |1 16 40 8
185 (1t 7«9l 185 |1 15 5% 8
193 |1 0 24« 9] 193 |1 15 .8« 8
202 | 0 29 35/« 9“ 203 |1 13 34% 8
213 | 0 28 53| 9| 13 |1 14 17)“ 8
998 -1 0 98 6]« 9| 228 |1 12 53 8
sta’ye4s| 0 2T 42|« Qista’y%@ 112 15)¢ 8
968 | 0 27 57/« 8l 268 |1 12 25 T
"993 |0 99 7« 8| 23 |1 13 28« 7
818 |1 1 5|« 8| 818 ;1 15 R4 .7
348 |1 4 93¢ 7| 348 |1 18 37« 7
378 |1 8 21|« 7l 818 |1 22 31 7




1

16

TABLE LXXXVHI & LXXXIX.

SATURN’'S PARIVIRUTTI.

MDD RVOPWWOLPDLW WA =J -3

No. 15. I No. 186.

“Days. |Geo, Long. [Cor. || Days. |Geo. Long. |Cor.
g, © T I T

30 |1 26 28+ 6| 30 |2 10 36+ 7
60 |1 29 45/ 7| 60 |2 13 56°
85 |2 1 48/ 7| 8 |2 15 58
110 |2 2 582° 7l 110 |2 17 10/
Ret.130, 2 8 Of° '7||Ret.130, 2 17 26/
150 |2 2 83“ 8| 150 |2 17 5[
165 |2 1 48/ 8| 165 |2 16 20/
15 |2 1 6 8l 175 | 2 15 40"
185 (2 o0 17« 8| 18 | 2 14 51
193 (1 29 35 8| 193 |2 14 lo“
203 |1 28 43 8| 208 |2 12 18
Q13 |1 271 58/« 8| 23 |2 12 25¢
928 |1 27 6 8| 28 |2 11 37
lsta'y248, 1 26 341 7jlst’y24s/ 2 11 0
268 | 1 26 42(% 71| 268 |2 11 5“
993 |1 Q7 41* 7| 293 |2 12 2
318 |t 29 35% 7|l 818 ;2 138 52«
348 |2 2 41¢ 7| 348 | 2 16 58/«
378 |2 6 86% || 818 |2 20 52
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TABLE XC. & XCIL

SaTurn’s PARIVIRUTTI.

No. i7. I »  No. 18.

Days. | Geo.Long.|Cor. || Days. |Geo. Long. |Cor. |

s. o] ! i , s, o] r I !

30 |2 245248 30 3 9 16+ 8
60 | 2 28 18l¢% 8’ 60 |3 12 44¢
85 |3 0 24]/“ 8| 85 |3 14 50
110 [3 1 40/ 8| 110 |3 16 127
Ret.130; 3 2 2|“ 9 Ret, 130, 3 16 47
150 |3 1 44|¢ 9,] 150 | 3 16 22°¢
165 |3 1 0/ 9 165 |3 15 43¢
175 (3 8 2« 9] 1715 |3 15 71~
185 | 2 29 40/ 9 185 |3 14 22¢
193 | 2 28 56/« 9] 193 |38 13 41/“
203 12 28 3« 9 203 |3 12 48¢
213 | 2 27 15!« 9l 213 |8 11 59j“
28 |2 26 17| 9| 928 |3 11 O
*248 1 2 .95 38)¢ 9% 248 |3 10 13
lsta’y268, 2 25 37/¢ 9lstay278 3 10 T«

| 293 |2 26 82/« 8| 293 |3 10 59« \
| 818 |2 28 17« 8| 318 |8 12 41}«
348 '3 1 20/« sl 348 |3 15 38«
| 378 |3 5 12/« 7]l 318 |3 18 25«

G-t DODPDROOOLWLOOOOLLPDE
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TABLE XCII. & XCIIL.
Saturn’s PARIVIRUTTI,

i No. 19. o || No. 20,
Days, |Geo. Long.|Cor. || Days. |Geo. Long. | Cor,
o] ! [

i ) Qo i

S. 8.
30 |3 23 27+6i 30 |4 0 17+ 4
60 |3 26 54¢ 6] 60 |4 10 44/¢ 4
85 |3 29 2“6 85 |4 12 53|« 4
110 |4 0 27)“ 6] 110 |4 14 17|« 4
Ret.130| 4 0 541« 7lRet.130] 4 14 45|« 4
150 |4 0 45/ 7( 150 |4 14 36]% 4
165 |4 0 10| 7| 165 |4 14 4% 4
175 |3 29 32]“ 7| 175 |4 13 28/« 4
185 |3 28 491« 7| 185 |4 12 46|« 4
193 |3 28 10/“ 7] 193 |4 12 8% 4
203 (3 27 17[“ 7| 203 |4 11 13|« 4
213 |3 26 26/« 7| 213 [ 4 10 26/« 4
298 |3 25 25/« 7| 228 14 9 23/« 4
248 |3 24 36/« 7| 28 |4 8 32« 4
sta’y268| 3 24 18|“ 17|st’y268) 4 8 2|« 4
993 |3 25 12/ 6 293 |4 8 59|« 4
318 |3 26 27| 6| 308 |4 10 30/« 4
348 |3 29 39/« 5| 348 |4 13 15/« 4
318 14 3 2« 5| 3718 {4 16 47l« 3




TABLE XCIV. & XCV.
Satory’s PariviruTrr.

[RECECECECECRECECECE PR AR CE CEEE R PR O

No. 21. . No. 22,

Geo. Long. [Cor. || Days. |Geo. Long. |Cor,
s, (o] ! i — s [e] ! ]
4 20 524+ 2 30 5 3 30— 1}
4 24 )¢ 2 60 | 5 6745— 1
4 26 8 2; 85 | 5 8 48
4 27 311 2| 110 !5 10 7l“w
4 91 51 2| 130 |5 10 35¢
4 7 53‘“ 2/'Ret.150| 5 10 26

4 27 2W* 2| 165 5 9 b6«

4 2 46/ 2| 17 |5 9 20«

4 2 8 2! 185 5 B8 42
4 25 31« 2| 193 |5 8§ 6
4 24 33« 2/l 23 |5 7 14%
4 23 471¢ 2l 213 |5 6 2~

4 2@ 444 2 228 |5 5 23

4 22 51|‘_‘ 2 48 |5 4 305

4 21 35;“ 2 sta’y268) 5 4 16«

4 22 12¢ 2| 293 |5 4 45¢

4 23 37 1)) 318 |5 6 10“‘

4 26 16/« 1| 348 |5 8 44«

4 29 44 11 37 5 12 6¢
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TABLE XCVI & XCVII

SaTurn’s ParivirurTL.

No. 24,

e R EO N N R R R N X R R N R R R

o]

2

O DD WWRHR WO -t

|

37—

45 [14
34 [{3
56'“
9 43
57
22, ¢
51 114
‘8 ¢«
31 143

.
i

5

. No® . |l _
Days. |Geo. Long. |Cor.|| Days. |Geo. Long. |Cor. |-
’ s ©. ! ,
{1 30 |5 15 46‘1-2 30
| 60 |5 18 55°4| 60
85 15 2 564 85
13
| 110 |5 22 12144 | 110
Ret. 130 5 22 .36/ 4|Ret.130
50 | 5 22 06«4l 150
| 165 |5 21 50,4 165
175 |5 21 200“4| 115
185 | 5 20 40 4l 185
193 |5 2 4“4 193
203 |5 19 14/“4! 203
| 213 |5 18 26,4 213
| 228 |5 17 e5/“4 | 298
(sta’y248 5 16 33|«4 | 248
968 |5 16 18,4 |'sta’y263
| 293 |5 16 50iva, 293
| 818 |5 18 1«4l 318
348 |'5 20 49,4| 348
I 3718 |5 4 05“4 378 -

AN DNl ol ol ol ol af wf «l «i «d -3 5 O UCX




. TABLE XCVIIIL & XCIX,
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Saturn’s PARIVIRUTTI.

ng.|Cor-

No. 25. "7 No. 26.
Days. |Geo. Long. [Cor. || Days, |Geo. Lo
- Se o ! 4 S. °
30 |6 9 2—6|| 30 [6 20
| 60 |6 12 o—17|| 60 |6 28
85 |6 18 52— 7| '8 |6 24
110 |6 15 1— 8! 110 |6 26
Ret.130 6 15 20— S| /Ret.130, 6 26
150 | 6 15 71— 8|l 150 | 6 26
165 | 6 14 20— 8| 165 | 6 25
175- 16 13 56— 8| 175 | 6 24
|-185 |6 13 16/— 8|l 185 |6 24
193 {612 38— 8| 193 |6 23
203 | 6 11 48— 8| 203 | 6 22
213 | 6 11 0}— 81 213 |6 21
228 |6 10 61— 8l 208 |6 21
1248 |6 9 19— 8| 248 |6 20
sta’y268| 6 9 10— 8 sta’yR68, 6 20
993 | 6 9 32—7| 293 |6 20
318 |6 11 2— 7| 318 |6 22
348 | 6 13 33— 7| 348 | 6 A
3718 | 6 16 48— 7| 318 |6 27

1'71—
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TABLE C. & CL
SaTurn’s PARIVIRUTTI.

! No. 27, I No. 28. ]
“Days. |Geo. Long.|Cor.|]| Days. |Geo. Long. |Cor.
s 0. ¢ | 7 3. o 1/ ‘ 7

36 |7 1 15—8 30 T 12 26— 7
60 |7 4 17}“8 60 |7 15 23| 8
85 7T 6 1-1“8 85 7 17 5“8
110 T 7T 4“8 110 7 18 5{“ 8

Ret.130 7 7 15/"9|Ret.130] 7 18 17|“ 8
150 7T 6 56|“9 150 7 17 51|“ 8
165 7 6 15/¢9 165 7 1T 1“9

| 175 |7 5 389l 175 |7 16 39“ 9
185 7T 4 56[1 “9 185 7 15 49.“ 9
193 7 4 18‘ “9 193 7 15 101“ 9
28 |7 3 30,“9 203 T 14 22/¢ 9

. 213 T 2 47"‘9; 213 |7 13 4511“ 9
228 71 52«9 228 7 12 58(¢ .9
48 17T 1 11“‘9 243 712 201¢ 8

sta’yR68°7T 1 5/“8listay268]. 7 1R 8¢ 8

hees T 1 44;"“8‘, 293 17T 12 511“ '8

! 318 |7 38 13%8| 318 |7 14 19« §
348 7 .5 471“8‘ 3483 7 16 59|« 8

. 378 79 5471 38 7 20 22|« 8

TABLE CIIL -
Sarvrn’s Partvirorrr
; No. 29,

- Days. |Geo. Long. |Cor. || Days. |Geo. Lengjm;.
o g, © ' F r! 8. o ] !
30 7 23 481‘-_ 8| 193 7 26 12— 8
60 T 40— 8| - Y7 25 24|w 3
85 !7 7 24 42 —*8

- 110 7 7 23 52— 8

Ret. 130 7 7 23 16— 8
150 7 7 28 25— 8
165 | 7 7 23 59— 7
s T 7R 36— T
185 [ 7 Fo28 20-- 7

18 1 49—




APPENDIX:

1. SOME USEFUL PROBLEMS.
IL. AGLOSSARY OF THETERNS 0CCURRING IN
TI0S VOLUNE. |



FROBLEMS.

Prosrey I. To find the time of the sun’s apparent ris-
ing and setting; the latitude of the place and the decli-
nation of the sun being given. : s :
~If d be equal to the refraction minus the parallax, and

]c:--co' laf.A-co. dec.+(90°+d), then the value of

2
the hour angle (&) (which is the interval between appa-
rent noon and the time of the apparent rising or setting,)
is derived from the following formula: ‘ ‘
sin. (k—co. lat.) sin. (k—co. dec.)
sin. (co. lat.) sin. (co. dec.)

1.2 —_—
sin. %h—'

Proprey I To ascertain the time of the moon's pas-
sage over the meridian of a given place, by the help of the
Nautical Almanac. ‘

The Nautical Almanac gives the time of the moon’s
passage over the meridian of Greenwich for every day of
the year. Take the difference between the meridian pas-
sage for the given day and that for the preceding day.
Then say,—-—as 24h.: this difference :: the difference of
longitude between Greenwich and the given place : a
fourth term.  This fourth term being subtracted from the
time of the meridian passage at Greenwich, for the given
day, the remainder will be the approximate time of the
meridian passage on the same day at the given place. The
fourth term of the preceding proportion may be corrected,
and smore exact result obtained, by the proportion: as
24h. : 24h.-diffrrence above mentioned :: fourth term
obtained : the same corrected. C

ProsrEM III'.‘ To find the apparent time of the moon’s
rising or setting on any given day. ‘ :

Compute the moon’s semi-diurnak arc by the formula in
‘Problem L ERE . _
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Vi the ume of vising 1 reguired, subteact the semidiwy
aal ate frowm the time of thc meridiun passage. If the time
of setting 1s required, add it to the same. 'The remainder
or sum is the approximate time of rising or setting. With
the declination corresponding to this appkoxunate time,
calculate again the semi-diurnal arc, and correct it by the
following paooortlon, 24 h.increase of meridian passage

=time of meridian passage for the given day subtracted
fmm that of the following day) : semi-diurnal arc last found

- increase of meridian passage : correction.

Add this correction t¢ the semi-diurnal arc, and apply
the sum to the time of the meridian passage, as before di-
rected; the result will be the time of the moon’s rising or
setting, very neatly.

Nore. From new to full moon, or between conjunction
and opposition, the moon’s setting is required; and from
the full to the change, her rising is required.

Proerex 1V, 'To find the geocentiric longitude of 2 plan-
ot; the heliocentric longitade and latitude, and the radius
vectors of the planet and the earth, being given,—

If A==Annual pmaﬂax, E‘-*Elongatzon, and Tang. of

__,, Rad. vectorXcos. lat.
T= P "®’s Rad. vector ’ » then tan. 3 (A—E)==(45°

—T)Xtan # (A+E.) But A4-E==180°—commutation.
Therefore the Geo. long., which equals E4-@’s long., may
be easily determined.

Prozrey V. The moon'’s equatorml para]lax and the
latitude of a place being given, to find the reduced paral-
lax, and. the reduced distance of the phce from the m}zth
pole. :
With the, kmtude of the pldcc take the reductions from
the following table, and subtract them from the paral]u
and lautudc. The remainders arc the reduced pafallax
and latitude. . For the reduced poiaz distance, subtract
the reduced latitade from 90°, when it is north; but whon
1t 18 gouth, add it w0 90"‘



127

Tuble for the reduction of Paralluxz and Laiiiude.

ZLat.|Redn. of Pari.|Redn. of Lat.|| Lat.| Redn. of Parx: |Redn. i Lat-
o - " f 2] [e; S 1 t
el 00 111851 6% (11 141
g1 01 9 227754 7.2 |10 557
19 0.3 3 82157 13 iD 300
12 05 14 39360, 53 9 574
15 0.7 5 43.4 (63 8.8 9 183
18 1.0 6 43766 | 9.2 8 329
21| 14 7 897069 12 97 7420
24 1.8 8 30.7{72 100 6 499
m! 2.3 9 16.1 175 103 5 45.4
30 27 9 5541781 106 (4 41.0
33! 33 10 28381 | 108 |3 335
36‘ 381075431841+ 110 12 837
189 44 11 137287 111 1 123
421 49 11 247|907 111 0 00
a5 55 1 ‘28.7{ - |

48 6.1 |11 252

Propren VI. To find the longitude and altitude of the -
nonagesimal degtee of the echptxc, for a glven time and
lace
d The 1on0xtude and altitude of the nonaaesxma,l deo'xee’ .
may be computed from the following formulae: —
Aog. cos. 2(h—o )—log. cos. I(h-i—o)wA '
“log. tan. i(h-—0)--10—log- tan. d( h+o)~—B
’log tan. E=A--log- tan. (8 ~90°)
Tog: tan. F=log. tan. E+B
N-—-—E—J‘-F-}-QGO
Tog- tan. a==log.cos’ E+100' tan. ;(h+o)+a; co. iog.
- €08, F—20; in which,
hsethe reduced distance of the piaco from t} ¢ noith
pole-obtanined as directed in Problem 5
o==the obliquity of the ecliptic; -
S==the siderial time converted into dCUICCS
. N=the longilude of the nonagesimal;-
a=the altltude of the nnmﬂesmm!
L and F are zuxiliary angics, whish are to be taken less
than 1809 and less or greater than 90°, according as the
sign of thewr tangent proves (o be positive or negative.
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Prosrex VIL To find the moon’s parallax in lonmtude
and latitude, and her augmented semi-diameter; the moon’s
true longitude, lat;tudc, horizontal semi- dmmetex and the
reduced equatorial parallax, and the longitude and alti-
tude of the nonagesimal degree of the echpuc being given.

We have for the resolution of this problem the follow—
ing formulae:—

log. x=log. D+4-log. cos. h-t-ar. co. log. cos. L—IO (1)

c=log. '(—Hccr tan, h-10; (2)

log. w==c-| log. sin. k—;lO; 3)

log. w'==c-}-log- sin. (k-+-w)~10; (4)

log. P==c-log. sin. (k-+w")-10; (5)

100 tan. l==log. P+ar. co. log. cos. L--ar. co. log w
—Hocr. sin. (L-—x)-IO (6)

log. v==log. D--log. cos. h+-log . cos. 1=10; (7)

}oo' 7. .__log v+log tan. h-4-log. tan, l-}—loo cos. (k-}-1P)
~-30; ( 8)

p=v- (9)

log. r=log. Par.. co. log, cos. L4-ar. co. log. w-log,
- COS. I—Hoo R—-ID (10); in Which

'D==the reduced equatorial parallax of the moon obtain-
ed as in Problem 5

h=the altitude of the nonagesimal.

L=the true latitude of the moon. '

k=the long. of the moon ~long. of the nonagesimal.

P=the required parauax in longitude.

1==the approzimate apparent latitude of the moon.:

p=the required parallax in latitude.

R=—the true semi-diameter of the moon.

r=the augmented semi-diameter of the moon.

x, W, W', v, z are auxiliary ares.

Prosren VIIL To construct the Hindu Trigonom®tri-
eal Table, or Table of Natural sinés, called bv the Tamuh-
ans, Mula Jye Vakya.

The precept in the Surye Sidhante for the constmcmon
of this table, is as follows:—~

“Divide, by 8, the number of minutes contamed ina
sign==1800; the quotient-_zzs is the first Mula Jya, (na-
taral sine ) or the first of the 24 portmz}s nf half the string
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of the bow, (half the chord of the double are.)  Divide
the first Mula Jya by 233.506; then subtract the quotient
from the 225/, just found, and add the remainder to the
first Mule Jya, to form the 2d Mule Jya=449- Divide
this 2d quantity by 233.506, the quotient will be more
than 11; subtract 2’ from the preceding remainder 224,
and add the remainder thus found to the 2d Mule Jya,
to form the 3d Mule Jya=671. Divide this number by
233.506; subtract the quotient==3, from the last remain-
der==221", Add this remainder=219, to the 3d Mulo
Jya, to form the 4th fula Jya==890; and ihus continue
1ill 'you have completed the 24 Mula Jyas.

This method is founded upon the following principle:—
"The second difference of sin. A, ord2 sin. A=4sin2(dA)

stn, A==—(chord A)*sin. A. .
In this case dA==3° 45', 1dA=1°52' 30"; and 4sin.2 d

e S==gmatEam
==0.00428%05=gz3"csm

2

Mule Jya Vakyc.

Indian|Modern
sines. | sines.

Ares. Indian Mnﬂern} Arcs.

sines. | sines.

) [e] [ A ! le] ! ' E F
g 0| 000 000.001 48 452585 |2584.64
3 45| 225 | 224.85'152 30/2728 |2721.35
7 30| 449 | 4487556 15/2859 (2858.38
11 15 671 | 670.71160 0[2978 ,2977.18
15 0 890 | 889.81,63 453084 3083.28
18 451105 [1105.02/67 30,3177 8176.06

29 30[1315 {1315.57/71 15/3256 [3255.31
log 151520 1520.48|75 03321 |3320.68

30 o719 |1718.87(78 453372 (3371.69]
~i33 45]1910 1909.91| 82 30/3409 3408.44)
37 302093 2002.77//86 153431 |3430.38

!

4] 159267 2266.66 190 0[3438 (3437.75] .

1

15 02431 [2431.08] N

i

The modern sines are here given in a parallel column
for the purpose of comparison; froms which- it will be seen
that the Hindu sines, with a few and trifling exceptions,
are correct. : -

17
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A commentator on the Surya Sidhante adds, “the
square of the Mule Jya (sine) subtracted from the square
of the Trijye (radius), gives the square of the Kodijya

(cosine,} Take the Trijya==3438, and containing 24
Mula Jyas, its half is the Mula Jya of 30°=1719, which
is the 8th Mula Jya or 16th Kodijya. Multiply, by 3,
the square of the Trijye, and divide the product by 4;
the square root of the quotient is the Mula Jya of 2 signs,
or 2977'; the square root of half the square of the Trijya
is the Mada Jya of 45°=2431"; which number subtracted
from the Tyijye, leaves the Utkramajye (versed sine}=
1007.  Muliiply the Trijya by this Utkramegjye, the
square root of half the produet is the Mula Jya of 220 3¢-.
Subtratt the square of this number from the square of the
Trijya, the square root of the difference is the Mula Jye
of 67° 30+,=3177, which is the Kodi Jya of 22° 30',
whose Mula Jya=1315. 'This Mula Jya and Kodi Jya
being each subtracted from the radius, leaves the Utkra-
mae Jya of each; that is 261’ for 220 80'; and 2123 for
§7° 3017

From this passage it results. clearly, that the Hindus
were acquainted with the formulae which follow: .

R2=—=3in.2A+tcos.2A,

sin. 300—_—};‘.,
sin. é;_v(l_{Xver.sin.A )

=

sin. 600=o/2x R,
sin. 450=% I:{z

'PRO_BLEM IX. To calculate the transit of the planets‘in:
the Hindu zodizc from one constellation to another, by

the aid of the N, Almanac:
. @

Ruce. In the column of apparent Right ascension, as-
given f{or the planets in the Nautical Almanae, seek for
the number that is equal to, or next less than what is
given in the following table, When it is equal to the ta-
bular number, the day of the month thus taken fromn the
Nautical Almanac, wéll be the time of the transit for the
eorresponding sign given in the table. If the numbers be
ot equal, take the day that stands against the next less
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number in the Almanac, and apply the proportionate dif-
ference to the number of days taken from the Almanac.
TABLE

‘Giving the Right Ascension in the European s phicre corresponding to the begin.
ning of each sign of longitade in the Hindu sphere. Tt was calculated for 1846.

Transits.|Right Ascension.|| Transits. |Right Ascension.,
b m s || “h. m.os.
Aries 118 30 ‘iLibra ‘ 13 18 30
"Taurus 310 7 }Scor‘pio 1510 - 7
‘Geminit 5 945 ! Sagittarius 17 9 45
Cancer 7 18 80 | Capricornus| 19 18 30 -
Leo | 9 R7T 15 Aquarius 21 27 15
Virgo | 11 26 53 Pisces | 23 26753

Nore. The time of the transit thus obtained should be
reduced to the place required. For Baiticotta Seminary
this is done by adding 5h. 20m, 30s, v

Proeren X. To calculate the transits of the moon from
one Nacshastra to another. )

This problem may be solved in the same manner as the
last, by the aid of the following table. ‘

TABLE

‘Giving the Right Ascension in the Europeansphere corres-
ponding to the beginming .of each Nucshasira or Lunar
Mansion, in the Hindu sphere. The difference of spheres is
assumed=21° 19’ and the obliquity==23° 27’ 32".

Transits  |Right ascen.|| Trﬁmsﬂs.._ [Right ascen.
~ h. m s ‘ h m s
. {Asupathi 1 18 46 iSothT 13 43 56
Parani 2931 ,Viyakam 14 35 32
Kartikel 3 2 4 |lAnudam 15 29 49
Rokani [dem 3 56 45 |[Keddei 16 24 51
Mirukaseeri- | 4 53 22 {|Mulam 17 22 11
‘Tiryvathirei 5 51 20 |{Puradam 18 20 14
Punarpusam 6 49 14 |'Uttiradam 19 17 .57
Pasam 7 46 18 | Tiravonam 26 14 13 |,
Ayiliam | 841 37 j|Aviddam 2L 829
Makam 9 34 49 'Sathayam 22 0 39
Puram 110 26 2 |[Purattathi 22 51 9
Uttiram 11 15 48 | Uttiraddathi | 23 40 22
Attam 12 4 50 ||Repathi 029 19 ‘
Sittirel | 12 33 36
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Note. The time from :he Nautical Alicange sa‘mul& be
reduced to the place, as in the preceding problem.

Proruey XI. To calculate the Zlithis.

Tithis may be easily determined by the lunar distances
from the sun, as given in pages XUIL. to XVIIL for each
month, in the Nautical Almanac. When the distances
are not recorded, take the longitude of the moon by ap-
plying the equation of 2d difference, and subtract from it
the longitude of the sun. The difference will be the longi-
tude of the Tithi for the day. '

Norz. A Tilhi is a lunar day, consisting of the time
o§cupied by the moon in passing on 12° of longitude from
the sun.



GLOSSARY

or

HINDU ASTRONOMICAL TERMS.

3.
Ssaronfs b~ Abkararasikam; A constant quantily in
Mathematics. S o
Sge—dAngkulam; 1. Finger’s breadth; £ of an incl;
2. Digit,-one twelfth part of the gnomon, or of any dimen-
sion.
. &g{f.arth or gydag—JAdchan or Aksham; Terrestrial lati-
ude, , :
gengb— Athisaram; The passage of a planet through a
zodiacal sign in less than the mean time.
 AFswemb—dllamanam; Heliacal setting of a planet, or
immersion, .
Simeuddrd—Anuvaklivam; The transit of a planet, inret-
rogradation, into the preceding sign.
gpasdr@asb—Anuvakkira ishda; The quantity expres-
sed by @agr.b (fshda)}—300. _
Shgrb—Aniaram; 1, Difference; 2. Period of time.
_Sifgrgan@—d»Antare Andu; Period of lime between any
given epochs, : '
 Sksr 080 yss—Antara-mallima-pulti; Difference be-
tween the mean and true daily motion. S
Sipsfssd—Aantarittal; To find the difference belween two
quantities. , . ;
- gurarsduib—~Aparavakyam; The second of two succes-
sive Vakyas taken trom atable.
sjuaren bAparanem; . Afternoon. :
Swrairen g—Amavaser; New moon; conjunctioa.
siverb—dAyanam; 1. Equinectial points. 2. Solslitial
poings. - i
Suengetm@—Ayancandu; The year reckoned from the
true equinoxes. o
sl areob—Ayanckaelam; The time of the commence-
ment of the year and months, according to the tropical zodi-
ac. This is commonly called guearddpay.
Slusneaerid—JAyana Selanam; 1. Amount of Precession
of the equinoxes at any given time. €. The precession from
any given epoch. 3. Difference between the fixed and
moveable zodiacs.
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suanyth—dyanapudan; 3. The precession ol the equi-
soxes. 2. Difference belween the fixed and moveable zodiacs.

afgsi—dArital; To divide.

gpsaar—JAruilon; 1. The sun. 2. Aphelion distauce.

i s bGaub—darukka vikkepam; } Moon’s parallax in

Slevemd ~ Avanathis § latitude.

Sevg—dlaku; Unit.

gafrssh—dvatkam; See afiss, Valkam.

e pairk Sub—dttsivakyem, The moon’s tabular longi-
tude, 248 of which are registered in the Panchanka Vakya.
It is always to be added to Muthi Druvan.

C g
gg‘g;.ﬁgans})d}——uﬂthianmkaiam H E The full duration of

%ﬁg;r};g&nwmﬁm.—«ﬂlhicenta?zalauadi; an oclipse, expres-
sed in Nelikei, Vinalikel, &c. )

JOIB

@apith—Ishdam; The longitudinal difference betwecn
Druvem and the end of a given sign.

gastessarb—Ishdelailinem; Right ascension of the
widheavens, as veckoned from the first point of Aries in the
fixed zodiac. ‘ '

Big—Intu; The moon.

@rad— Rave; The sun,

@Eaﬁ@gmb-—llavi-lekam; 1. Sun’s disk. 2. Apparent senx-
diameter of the sun. ‘ .

@reSCsidb —Ravi-kentiram; Sun’s ancmaly.

@urg—Raku; 1. The ascending node. 2. The earth’s shg-
dow in lunar c_cﬁpses, the same ay Qnglasib, Raku-teram.

@rré~Ruasiy A zodiacal sign.

@ b—IFrunam; Minus, subtractive.

@evésnignb-Lokkanteram; Thenumber of days between
any two tabular numbers in the Parivirutli.

aesdarib—Lotikinem; 1. The arc of the equator which
passes the horizon the same time with each sign of the e-
cliptic. 2. The right ascension of the rising point. )

w808 sdarb—Mattine Laklinam; Lanke , or thogfirst
merdian. .

@masareiaGaud — Latking vikkepam; Lunar paraliax in
fatitude.

@eoihLien b —Lampanan ;

@evlbS gib—Lampitham ;

,@@Lbuszsryyeup-ﬁsgtb—«Lampana puaruvantam; The apparent
time of conjunction. @ .

@evibuew & fifoer-—=—Lampane Suntiran; Moon’s apparent
lungitude. ‘

2 Parallax of meon’s longitude.
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@evibuey FhEr eSEGsLub~— Lumpana Santiva vikkepam;
Moon’s latitude corrected for time of conjunction. Y

@wbis oy5sser—Lampithe arukkan; Longitude of the
nonagesimal point.

@ebSs #r— Lampithe Jya; Table of equations for the
moon’s parallaxes in longitude.

@abSserus b —Lampithe Jyapalam; An equation from
the table of the moon’s parallax. ’

‘ Mo
mge— To divide.
‘ ' o "

o gub— Uthayam ; Emersion, or the heliacal rising of &
planet. )

2 $g0th— Ultaram; Nortly, northern; higher {as apsis.)

2 gerrussi— Ultarayanam; Northern solstitial poiat.
] s-.e'ﬂm(y)mz__wrra'sr_Utimnudeicm ;  The transtator of the
leading system in this volume, inte Tamil.

eaurfhgh—Uvanlam; 7 1. New moon, conjunction.

ear— Uva S 2, Full moon or opposition.
o pdmo & sr—Utkirama Jya; Versed sine. '
GT

@PGsé; To reduce to a higher denomination.
appév; 1. To multiply. 2. To add.

@.
. panr— Ohrei; 1. Sign==30°. 2. Anhour.

adapb—Kaksham; The deferent, or circle which carries
vhe epicycle.

sp.ens—Kadikei; The same as Nelikei, an Indian hous,
of 24 minutes. -

senfsi—Kanithar;. 1. Astronomers. 2. Astrologers.

asufednss—Katha parivirutli; This term expresses the
number of synodic revolutions of the planets, completed. af-
ter the commencement of the Parivirufti.

agimp—Kuthirnadu; Sun’s mean longitude.

& rodeen—Kathi Jyo; For the superior planets, the par-
allactic equation of the orbit, for 6 signs from Cancer. For
the inferior planets, it is the equation of the elongation for

_ the same.

ssfss0—To reduce to Kaleis, or minutes.

sefiysn—Kali yuga; The last of the four great ages of
the world. The carrent Cali yuga commenced B C. 3101
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aegu—Kalei; Minute of adegree; onesixtieth of aunena.

acregti— Kannan ; (Karne Sans.) 1. The hypothenuse of
a right angled triangle. 2. The true distance of a planet
from the earth; Radius Vector.

&, L

srpasr—Karakan; Sun’s longitude in “the fixed zodiac
corrected for Eampanam. :

4.

écnésarsmga~1§.m’kunam; g A eclipse.
Egreastih—EKiranam; . R
gludnsab—Surfe kirakanam; Solar eclipse.
shfrfraemtb—Saniire kirakanam; Lunar eclipse.
&g —Kiramti; Declination, .
&t ginaaLaib—Kiranti Mandalam ; Eeliptic.
Sgerbgmp—Kirasanzulam; The number of digits (an-
kulam} eclipsed. :

Ga.

Gas—Kethu; Descending nede. .
. Gahgrb— Kentivam; 1. Anomaly. 2. Argument of an e-
guation. ) .
hseshdnb—Mantakentivam; Argument of anomaly-
@raSGsignb— Ravitenlivam ; Sun’s anomaly.
158C s hgmb—Mathitentivam; Moon’s anomaly.
' Gam
Gamg—Kodi; The second or fourth quadrant of a
circle; complement.
Gongd gr-—Kodi Jye; Cosine. -
CarGuran @ sdsmio—Kopone Lekkinem; Right ascension
of midheavens, ag reckoned from the vernal cquinox.
,g' .
g5r&sb— Sulalizm; The current year of the era Selive-
kana. ) : .
stdmsb—Senkiremam; Sun’s transit to asign; end of the
month.
sidoo saged— Sankirama Druvem  The fractional part
of a week, at which the new year commences.
sadorhg— Sankirenti; The iustant of the sun’s passing
from one sign to another; end of the month.
F& a1 pa1b—8usi Druvem; See w5350,
FEQgab—Sasitekam; 1. Moon’s disk, 2. Apparent gemi-
--diameter of Moon:
F&EGatgmb— Sasikenihiram; Moon's anomaly.
& Foyi -~ Sasippudam ;

: Nt £y
-5‘!%§:'ﬂ;’.gl_ib-—Sli?lg'ii"ﬂpp'zl{zam; i thgi"‘de O: maon.

J
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Fhgroareub— Suntira mandalam: ) Moon’s apparent

Fhradibun— Santive vimpam; § diameter.

Fwsrgresr—Sama Santiran; ) Moon's true longitude at

ghser—Sema Tinkal; § the middie of an eclipse.

ingeS—Sama Ravi; Sun’strue longitude at the middle of
an eclipse. . ' :
 epupap—Jaumpatkan; 1. In solar-eclipses, the sum of the
apparent diameters of the sun and moon. 2. Inlunar eclips-
es, the sum of the apparent diameters of the moon, ‘and of
the earth’s shadow. < .

gbupantssb—Sumpatkariiam; 1. In solar eclipses, the’
stim. of the apparent semi-diameters of the sun and moon.
9. Inlanat eclipses, the sum of the apparent semi-diameters
of moan and of the earth’s shadoW. N

Fuhgbras— Sayantamalei; The name of the first system
of eclipses given in this work. R .

g s st — Surakendam; Ascensional difference.

Frei—8ara Jya; Sine of Ascensional difference.

Enib=g 1560 — Suram==Sarathelam; Ascensional differ-
ence.

g $srE—Sarariiathi; The sum of three cerrections,
viz; ascensional difference, allowance for difference of longi-
tude, and equation of time.

Frademy.— Saravinadi; Ascensional difference in time,

Froungnob — Sarppakaram; ~ Diffevent denominations of
numbers, written one underanother in a column, (correlative
of gwt.ranTb, Tandakartm )y ‘ : EEEE

" gaymb— Savuram; Solar. 5 S
, gsisrawsﬁgg’::qr_m;‘-—Smnaliui—;Peadmmt.’»i; Truedistance
of the centres of the sun and moon, ‘ .

. ’ - gm

gr—dJya; 1. Natural sine 2. A quantity from certain e-
quation tables, as from Manta Jyo, &c.

&nmﬁjsnamuaﬁm@:gwg To take out the equalion from

Frehstgsd Jya Vakya:

#r5Eu— Sallie; Rectangular. i

Fnggud iy b— Sallickiripusam; Right angled triangle.

gnuabh—dJyapalam ; Eqaation to the centre, for any given
time‘q S Lo ) : i .

. empRTLeb—Semandalam; A revolution reckoned from
apogee. T

srusToust@asdsib—Syana Adyung Lakkingm The ob-
lique ascension of the point of the ecliptic rising: .~

Fmuestih—sayanam; Celestial longitude. Any longitudinal
quantity reckoned {rom the equinox. ,

Fmunefibilb=Sayavimpam ; Apparentdiameter of the earth s
shadow. :



8. :
££asovs—sittiluitei; Parallax of the maon in latitude.

£48068 kg gD Sikkivekentiram; Angle of commutation.
f£idath— Sikkiram; 1. Annual parallax. 2, Elongation,
Es8omigen ) Sikkivartiam; The first equated geocentric
Fidoeueoz % longitude. L
&
&&5—Sull; 'True; corrected. - :
555 & bdrdi—Sulla sanliran; True jongitude of the moon.
agssenib—Sulla Tinam; The dayspassed in Cali Yuga, at
any given time. °
& suLb—>sutla Pudam; True longitude.
sgsbussnayse; To equale, to correct a guantity in As-’
tronomy. - . . :
sumEnmb—Supavasaram; Direct motion of 2 planet.
aeir—Sun; A -cypher.

&
& af—GansGurs &g-suryakathi=="Peyyonkathi; Daily
motion of the sun. ‘
glubaneb | Suryemandalam; 3 Sun’s apparent diame-
-glweSbwd . § suryavimpam;  § ter.

T

e FCursGseb—=seiyoga telam; Sum of the semi-diame-
ters of the sun-and moon. ‘ -

@& Cuns Ggeaitd &b— Seiyogatelavatkam; Square of the
preceding number, : : - ‘

Cam.
cerdansgrib—Sothi Sastre; Astronomy.

Cargdwib— Solliam; A period of days, &e. which contain
complete synodic revolutions of the several planete.

Canwag— Somakathe; The moon’s daily motion.
Geor.

ggﬁ:g § geta@—Savura dady; Solar year. '

. ginem-—~Nyan; 1. The chord of an are. -2, Increment of
the moon’s Jatitude for every 159 of her longitude from the
nede. ’ ‘ '

greuanrsdub—Nygn Vakya; Table of lunar latitudinal
ares.. . o ‘ :
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shaemb-— Tokkanam; South. ) ,
Esduss samb—Nitya takkanam; The third of the
Vikkepan; the same as Nilya Vikkepam. .
sdaemuenih— Takkanayanem; South solstitial point,
getmnangd— Tandakaram; Numbers placed one after
another, according totheir local value. o
. spuser--Talparei; A third;—the one siztieth part of a
Vinadi. : ‘ ‘
serib~-Tanam; Plus; additive.

B
8.

$8--Tithi; A lunar day, which consists of the time occu-
pied by the moon in passing through 120 of longitude from
the sun. : :
£8 9t 550~ Tithiaritam; Half of the duration of an eclipse.
ggnmg— Tithinadi; Duration of an eclipse in Naudws, &e. -
$8uiSmogesib— Tithi Promanam; Length of a Titha.
$fen— Trijya;»Tabular radius. .
Sfugb—Tripusam; “Triangle. ,
Senrordaib— Tireirasikam; Rule of three.
 Sanwnerb— Fivamanam; Length of the day, from sun-
rise to sunset. .
. églrrr'rgglb——i‘i-vm*ttam; Half of the length of the day, from
sunrise to sunsef. . . L w SR
Sewtb— Tinam; 1. Day of 24 hours. 2. Daytime fromsun-~
rise to sun-set, ) : '

Ser@gapb— Tinasesham ; The difference between the Va-
ruda Sesham and the next less number of days in Parivirulli.
SentiSmorerib— Ting Pramanan ; Daration of the day.

$@$— Tinathi; A correction for the time of conjunction
or opposition, reckoned from sun-rise. N

S@irégb— Tinarliam; Half of day, from sun-rise to'sun-
set. -

snéasd; To multiply.

»

ssnsEnys8— Tunkamatlina Putli, Mean daily motion
of moon’s apogee. ‘ :

smaer— Tunkan; Moon’s apogee. )

Sgaub—Druvam; 1. Celestial poles. 2. Poles of the
earth. 3. Longitude of a planet, especially in combination
with Mulam. 4. The longitudinal distance of a planet from
the first of Aries, asdetermined by the Sodye Vakya. 5. The
frnction of a week remaining at the commencement of the
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3mx which is to be added to the numbers in Sunhrama Va-
feyae tor the beginning of the months. *

5§rﬁ9bww’-5asz “Dr weamy Longitude of moon’s "epogPE'
for the commencement of Panchanka Pakya.
e sspab—Mule Druvam; Longitude at a given epoch,
generally at the epoch of the system

aparsand ~ Druvakkaron; Longitadinal distance of the

sun, or a planet, {Fom tie first of &ues, ot the end of synod-
ic ppnods, as arranged in the Sedya Vikya '

‘@eumtd— T ulam; _L:bi a. ]

aeruard— Tuleyanam; Autumnal equinoctia} point,

&8s
amoCag— Tumalkethu; Comet,
, Gg. . ‘
C‘fg&mﬁ;ﬁ' -—-Tesanirwnm, ‘ D!ffezence oflonuztude o,
Alowance made for a planei’s preper motion while passing
from the first meridian to that ofagwen place (vutually, al-
" Jowance for longitude.) :

@a&nmgﬁa:mggamm Tesantares santivan; The mogn’s !ongl-
tude corxecter} for dlﬁerence of longitude of place.

: : Gam
w:ﬁﬁ;ﬂ-——-TM‘l&‘ 1. A d}ﬁ'eyencs: as betwpen ‘mean fmd Bp=
parent time. 2. Equation.
Garpaursfwh— Tory Vahya, A table of theqe equauons

G’EUQ/S}%UULD——««TG?‘H Fivavam; Any gwen equai:on of
time. ‘

i
nlgsdmb —Nacshasira; 1. A star, a constellation. 2. A
lunar mansion, one of the 21 divisions of the zodm('zl“}o 207,
of Jongitude.
mu&gé‘mﬁmnmm—Nacshasim Pramanam; The length
of a MNacshastra.
mgurrfmes——.f\/‘athapaﬂez, Zenith dlst'mcc in degrees.
ppib—MNatham ; 1. Zenith distagce. 2. Lqumoctml dis-
tance from the meridian in time.
Eg—Nuthi; The sum of Nitya Vikshepam and Sitfilutted.
m@gnmu:ﬁgjw-——Na!fwmprzmram Natham, in time, “sub-
tracted from 24 Nadis. -
g, or gribens—Nadi or Nalzkcz, An Indmn hour of 24
mmutc% R
B,
W&nwrreww—-—.f\”zsamm‘am Length of the night.
ma‘ITfTﬁ‘éHﬁwJ\ﬁlsﬂTff(lm, Ha ftlw lengthiof the mfrht
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® s L) 9 g T
fggueSsGapuib ) Nlya Vikshepam; Payallax of the ze-
Fsguels@eud § NMitya Vikkepom; § nith distance of the
equator, at the place of observation.
AbrgF—Nimilehi; A planet's being stationary.
pdedipgdo—Nuthiviluthal ; A correction sometimes requir-
ed in the use of the Panchanke Fakya. See efGelejeor,
5. on page 24 of Astronomy.
: L.

ugs et sunddub— Punchanke Vakya; Table of moon’s
longitudes from apogee, and daily motions, for 248 days.
ugesib— Pathanam; Latitude of,a planet. :
ufgameob Parisakalam ;
ufsth } Parisam;
ufgpme—Parise Nadi; Beginning of an cclipse in Nadi.
wsdwufeb—Mallina Parisam; Mean time of the
beginning of an eclipse. :
assufaib—Sulia Parisam; True time of the begin-
ning of an eclipse. - '
ufg—Parithi; Epicycle.
ufgurens— Parithi Pakei; Mean degrees counted on an
epicycle, always in a given ratio to those of the deferent.
Sa8qufg— Seekkira Parithi; 1. The annual paral-
lax of asuperior planet. 2. The elongation of inferior planets,
ufteba g — Parivirulli; 1. Revolution. 2. Synodic revolu.
tion.
uReS 55 senddub— Parivivuli Vakya; Table for deter-
mining the geocentric longitude of the five planets.
vaenedard— Pavana Chakkaram; Zodiac.
’u@;namr——l’ammmei; Full moon; Opposition.
ugeaunre,— Perura Nadis Time of coujunction or opposi-
tion of sun and moon; i. e. time of the day for this, in Nali~
feis, &c.

g Beginning of an eclipse.

]
[Wh
, . o
Urena—Puaket; A degree. :
urgen g S reir— Pathuna Santiran; Nodal distance of the

moon. a

K .
6J§um@@_-—l’imthi pannadi; Portion of the day remain-
ing after conjunction or opposition of sun and moon, expres-
sed in Nalikei and Vinalikei. The same as Tinathi.
SogwanLeb— Piratht Mandulam; An eccentric orbit.
S ib— Piramanan ; 1. Digits eclipsed. 2. Longitudi-
nal distance to the end of any given gigi. ,

T 19
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' ~
Somi e i orb—Piraksokkaram; The epicycle employed in
raleulating the precession of the equinoxes.

L

yerGame— Pusakedi; (Pusei and Kodi) An argument
to reduce the mean anomaly, and other quantities, to the e-
quation tables, which extends only to 8s. The reduction is
as follows:—1. Ifthe mean anomaly exceeds 3s., subtract
it from 6s; 2. If it exceeds 63., subtraet from it 6signs. 3.
If it exceeds 9s., subtract it from 12 signs.

yerisrehgosr—Pusentare Santiran; The moon’s longi-
tude corrected for errors arising from the use of the numbers
3031 and 248, in determining the longitude. :

yenusib—Pusapalam;e The result obtained fromthe pro-
cess Pusakodi. ‘

yewg—DPusei; A circle being divided into four equal
sections, the Ist and 3d are, each, called Pusei, and the 24
and 4th, each, Kodi. Pusei only is to be used; hence the ar-
gument is frequently expressed by Pusei only. When the
two are combined, they are written Pusakodi.

yetb—Pudam; Equated longitude.

s —Pudanathi Apparent distance of the

yLoflé@sLith—Pudavikkepamn: % centresof thesunand moon
at coujunction. The same as the apparent latitude of the
moon. ,
ysd—Putti; Daily motion of a planet.

psgyss—Matlima pulli; Mean motion of a planet.
yysd—Pudapulti; True motion of a planet.

yreansdub—Purva Vakya; The first of two suceessive
Vuk as taken from a table. : ' .

gr'rsuns&rme——-Pw'bcmnam; Forenoon.

v Ln.

w&q@srr—-.?!’lakam Jya; For the superior planets, the par-
allactic equation of the orbit for the first and. last quadrants,
as reckoned from the sun. For the inferior planets, it is the
equation of elongation, for the same. -

wanb—Makeram; Capricornus.

vswLb—Mandalam; 1. Circle. More generally ip As-
tronomy, celestial circle. 2, Apparent diameter. i. ¢. in the
sense of the whole disk. _

wenteorssb—Mendalaitam; Complete revolution of the
sun. ' .

wanLentssb—Maendalavitam; 1. Semi-circle. 2. Semi-
diameter. :

108 58 Goulh==& £ &mBeutb — Mathi Druvem=8asi Druvam;
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iongiinde of the moon at sun-vise for the beginning of Pan-
chanka Vakya; aleo the longitude of the moon's apogee, for
the same time, the moon then being supposed to be in apo-
gee.
- bFSusneb—Mellickalam; Middle of an eclipse, or lime
of an eclipse expressed in Nulikei, &e.
whgb~Mantam; 1. Apomaly. 2. The first eguated helio-
centric longitude, .
prgEFr—Manta Jya: Equation of the centre.
wigufd—Manta Parithi; Element used for computing
the first inequality of a planet; which inequality, as entered
in- the table, is called Manie Jya.,
' 1Y A
wrserédub--Maha Vekye; A table giving the length
of the months, in days, Nalikeis, &c.
whewrb—JManam; 1. Measure. 2. The computation of the
duration of o year, solar, lunar, synodical, &ec. :
wrenGurart g —Menayokaritam; Sum of the apparent
semi-diameters of either the sun and moon; or, of the moon
and the carth’s shadow. ' '

“

dp.
dravssT—Mula Jya; Sine, natural sine.
doav Sgmouih —JMule Drweem; The longitude of a planet at
the epoch of the system, to be applied to that obtained from
the Kandam.
' Guo.
Gurnweri—Medayanam; Vernal equinoctial point.
, - Giof.
, Gorlerry —Modchanads; ) ,
L b .
Gurl gb—Modcham; 1 ]f:n,d of an eclipse.
wsdwlwngb—>Matie Modcham; Mean time of the
end of an eclipse.
#5gCnl.gib-Sulla Modcham; True time of the end
of an eclipse, , '
. o
&b~ Fugam; A mythological Age, or Period, of the
world. : ‘
JQés506— Vitlo Nathi; The precéssion of the equinoxes
at a given time. ‘
wgrrdemsfun— Yulls Nathi Valkye; Table of Vuila-
nathis, or of the amount of precession for given times.
. ‘ Guim :
Gurab— Yokam; Conjunetion.
eurédurd— Yohyathi; 1. A tabld giving the equation of
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the sun's matien, considered at the rate of one degree (10.}
for a day, to his true motion, for every day in the year. The
correction inclides the equation of the centre. 2. An equa-~
tion from the Yokyatht table. - ’

Gune ami— Yosunet; The 5059th part of a great circle,
it, of course, varies in length with the latitude of the place,
On the equator it is about 4} geographical miles, (4.¢696.)

widrerab— Valkirasaram; Motion of a planet in retro-
gradation. -

arddnt— Vakkiram; Retrogradation of a planet.
asdrnggweanh— Vakkiratiomanam; Immerston of a plan-
et, when retrograding, .

a2 Tsut— Valhivetheyam; Emersion of a planet, when
retrograding. :

af-Ggasb— Varndasesham; The number of days remain-
{ng in an unfinished synodic period, and used as the argu-
meunt for the Parvivirulli Vakya.

aitésih— Patkem; In extracting the square root, the quan-
tity is divided into periods of two figures each, as usual; the
right hand figure in each period, is called Vatpam,—-and the
other figure Avalkam,. ' :

aueowb -~ Palayem; 1. A cirele. 2. An are.

e¥aam—Vikele; 1. A second of a degree. 2, One sixti-
eth of a Kaled .

o b A .
gi‘éiﬁ?ﬁ:}?ﬁ;ﬁlﬁim’} Fatitudinal distance.
@uafalaCapb—Ravi Vikshepam; 3 Moon’s parallax
@reflelldGab — Ravi Vikkepam; }in,latituﬁe.
wFalsGagub—Malhi Vikshepam; Moon’s latitude. ®
rgg;‘ua%@a}mb—-ﬁ'iiyw FViishepam; Parallax of the
zenith distance of the equatesat the place of ohservation.
wgaessGagubh—Sulla Vikshepan ; Distances of the
yeisGagup—~Pude Vikshepam, § centres of the sun
and moon, at the time of an eclipse—the same as the appa-
rent latitude. ) : . :
eSapand— Fishuram; Equinoctial points.

edasauBravs— Vishve Rekei; Tquinoctinl colures.

ainsaudgraau— Vishva Swyei; Equinoctial shadow, $t a
given place. ,

- eSapwd #rurhgeon— Vishve Seyangiulom; The same
as the precediag in JAnghulas, at a given place.

aSmmg. or eSprfens— Pinadi or Vinalikei; The one sixli-
eth of & Madi (one sixtieth of 24m. of time. ) :

aSwaiggi-Vimarilamy Hall the duration of alunar eclipse
—the same as Tihiaviion,
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S e f—~TFimsaihi; Twenty years, in reference to the ey~
ele of 60. o . B

eSuw tigeb— Piangkulam; The one sixtieth of an angku-
lam. . F ,

eSerib— Fivaram; Difference between the time passed
from sun-rise on a given day, and half the length ofthat.
day. ' EE L

‘eSaum) 58— Vivaraputiiy | Difference of the daily motion

sSeunsg— Vivarakathi; § of the sun and moon. The re-
dative daily maiion'of the moon, . '




CORRIGRENDA.

TInlroduction.

Page 17; 24 paragraph, for ©12347, vead, <1243."
Page 18; 1st paragraph, for “1788,” read #“1756.7

Translalion. '
- Page 4; The 2d Table is the «“Malha Vukye referred
to in the work. S ;
Page 8; Under Nacshastra No. 1., for “Table No.
“«XIIL” read “Table No. XV.” ~ ,
- Page 8; Under Tithi No. 3, for “Table No. XIL” vead
“«Table No. XIV.” :
Page 10; 3d line, for “Jan. 1234,” read “Feb, 1243 -
Page 13; No. 4, 2d line, before the word “'Pable,’” in-
sert, “and parallactic.” ‘
In the same note, 6th line, for “In English,” read
¢In the Translation.” ,
Page 21; Rule 2. 3d line, for “aphelion,” read “planet,”
Rule 3. 2d line, for “second column’ read “firgt,
column”; and for «Table 3. Pariviratti”, read ‘“Table’
Pariviruit,” : - v
~ Rule 4. 1stline, for “last column” read “first column.”
In the next paragraph, for “No. 1.” read “No.2.”
Page 25, In No. 24; last lines strike out all after “Drua-
vam” in the parenthesis. = =~ .- - o
“Page 34, No. 24; Note, last line, strike out the phiase,
“and nearly that of “Ramisserum;”” ' :



