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TABLES FOR CALCULATING HINDU DATES IN TRUE LOCAL TIME.

By HERMANN JacoBi, PA.D., SANSKRIT PROFESSOR, BONN.

In my paper on the computation of Hindu dates, ete. (vol. I, page 408 ff.), I have
given rules for calculating, according to the curiously inaccurate Hindu method, the cor-
rections which must be applied to a date, computed for mean sunrise, in order to obtain
the same for true sunrise at any given place in India. As this calculation is rather
tiresome, I have computed the following tables, which will make the process easy without
detracting from the accuracy of the results. As the problem, to solve which these tables
serve, is somewhat complicated, a few remarks on the theory of true and mean time may
not be amiss.

1. Suppose the sun to move with an equal motion on the equator (instead of on
the ecliptic) ; then this equatorial sun will exactly regulate mean time. His rising will
occur at 6 o’clock for every place on the earth the whole year round, marking the mean
beginning of day. The interval between his risings at two distant places will be the
time-difference between these places (see vol. I, Table XXV).

2. Now assume a second sun to move with the same equable motion on the ecliptic.
This supposed sun is meant when the *“mean sun’’ is spoken of. It is obvious that
this mean sun and the first will not rise at the same time, except when they coincide
at the two points of intersection of the equinoctial and the ecliptic. At every other
time the second will, in places in north latitude, rise earlier than the first, when he
is in the northern half of the ecliptic; and later, when he is in the southern half.
Table XXVII, A-F, gives the interval in ghatikds and vinddis between the risings of
both supposed suns,’ for every degree of the ecliptic as entered in the vertical index to the
left and right of each table, and for all degrees of north latitude from 10°—35° as entered
in the horizontal index at the top of each table. At the intersection of the horizontal and
vertical columns is given the interval of rising for the tropical longitude of the mean sun
and for the terrestrial latitude in question; e.g., in Table XXVII-B, we find that for 44°
trop. Long.® and 20° terr. Lat. the difference in rising is 1gh. 220, 1If the trop. Long. ®
is entered in the index to the left, the ecliptical mean sun rises before the mean beginning
of the day ; if on the index to the right, it rises after the mean beginning of the day.

8. We thus find the time of rising of the mean sun (moving on the ecliptic), but
what is really wanted is the time of rising of the frue sun. The true sun only twice in
the year coincides with the mean sun; at every other time he either precedes or lags
behind the mean sun. Their difference in longitude is the equation of the sun’s centre,
the amount of which in degrees, minutes, and seconds is furnished by Table XXIV-B,
If the equation has the sign —, the true longitude of the sun is greater than his mean
one, and consequently the true sun rises lafer than the mean one; if the equation in
Table XXIV has the sign +, the true sun rises before the mean one; always by the time
corresponding to thesun’s equation of the centre. In order to compute the equivalent
in time for the sun’s equation of the centre, we must know how much time is occupied
in rising by one degree of the ecliptic at the place where the sun is at the moment
in question in a given latitude. The amount in vinddis is furnished by the entries imme-
diately below the degrees of terrestrial latitude in Table XXVII. Though continually
changing, it is considered by Hindu astronomers to be constant throughout each single

1 Or between the risings of a point on the equator and one on the ecliptic, which have the same distances from the
equinox.
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sign, and equal to the mean As the different parts of Table XXVII represent the
tropical signs, one entry serves for the whole part. Thus we find in Part B that on the
20th parallel one degree of the ecliptic (between 80° and 60° trop. Long.) takes up 8:79
vinddis in rising. Knowing the time taken up in rising by one degree, we can easily
calculate the time corresponding to any given value of the equation of the sun’s centre.

4. Table XXVII refers to tropical longitude, while the other tables yield sidereal
longitude. The former is found by adding to the latter the ayandmsas (or amount of the
precession of the equinox) for the year in question.

The rule for calculating the ayandmsas is given in section 89 of the former paper
(page 421); to find them without calculation is the object of Tables XXVIII and XXIX,
e.g., we find by Table XXVIII that in K. Y. 4683 the ayandmsas were—

16° 14" 42°, viz. KY. 4600 = 15° 0 07
80 years= 1° 12" 0”

38, = 0° 2 4

Ayandmia = 7]6°F74'—2‘”

Table XXIX serves for the Brakma Siddhénta and Siddhdnta Siromani, Table
XXVIII, for the other Siddhdntas.

5. I shall now illustrate by examples the working of these tables in connection
with the Special Tables; for when such accuracy is wanted, that the difference between
mean and true time comes into consideration, the caleulation must be made by means of
the Special Tables.

1st Example.—Let it be proposed to calculate the true Zithi for true sunrise on
the 7th (solar) Jyaishtha K.Y, 4128 at Aligarh, whose latitude is 27° 63" (or roundly 28°)
and time difference 4 14 vin. 'We use for this and the following examples the tables
for the Sirya Siddhdnta :— '

(a) We calculate the elements: Distance ¢—© etc., for the year and day in
question, viz.—

Dist. (—Q Q’s An. @’ An. Corr.
4100 years . 69° 4% 0" 217° 8 30" | 282° 44’ 16” + 20g4. b,
988, . . A7F AT 87| 58088 317| we .. .. |—1l4gh 430,
7th Jyai, . . 606° 40" 34" 97° 168" 26” | 84° 29° 46°

254° 15’ 31" | 13° & 385" |811° 13 52" | 1 6gh 1ip

() Add the time difference, wWith the sign changed, for the place in question, to
the Corr. ( 4 6gh. 11v. — 14w, = + 5gh. 57v.) and find by Table XXTII the corresponding
increase of the elements, distance, etc.—

5¢h, = 1° 0 57" 1° 5 19 & 56"
57v. = 1’ 85" 12 25 56”
Bgh. 5Tp. = +1° 12" 32" | +1° 17 44" +5 52*

(c) Add (or subtract, according to the sign) the increase from the first result,—

954° 15' 877 | 13° 3 337 | 817° 18" 5
+ 1012 89 1° 17 44 5 52
255° 28 97 | 14221 177| 317° 19 44"

(d) Find the equations for the anomalies of the moon und sun by Table XXIV—
An. ¢ 14° 2V .. Eqe=-—1° 15 382
Av.@® 817° 20 .. Eqo=-—1 29 12"
Sum of eq’.s = = 2° 44 44"

* The same inaccuracy pervades all Hindu calculations of true sunrise, and makes all figures in Table XX VI wrong
when compared with the true values. However, we do not require the latter, but those which the Hindus assume in their
calculations.

21 ghall indicate below §7, how these tables may be used in connection with the general tables for an estimate of the
difference betweem mean and true local time.
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(¢) Add the sum of equations to the distance; the result is the true distance at
mean sunrise for the place in question, viz, 255° 28’ 9” — 2° 44 44" = 252° 43’ 25",
(f) Find the sidereal longitude of the sun by subtracting from the above
the ©’s an., the same for beginning of the century. (Table XIIL.)
317° 19" 44”7
— 282° 44’ 16"
Sid. Long. @ = 34° 5 24"

(g9) Find the ayandmsas for the year in question, by Table XXVIII—

K.Y. 4100 =7° 30° 0
28 years= 25" 12°
K.Y.4128 = 7° 55 12

(k) Add the ayandméas thus found to the sidereal longitude of the sun, the
result is the tropical longitude of the sun.—
34° 35 28"
7° 55 12”
Trop. Long. @ = 42° 30" 40”7

(¢) Look out in Table XXVII the ““interval of rising” of the degree of trop.
Long. © now found for the latitude of the given place.

If the left-hand index (0 — 180) is used, the amount is subtractive; if the index to
the right (180° — 860°) the amount is additive,
In this case we get, for trop. Long. 42° on the 28th parallel, — 1g&. 460.

(%) Take, from the same part of the Table just used, the time required by one
degree in rising, as given there immediately below the degree of latitude in question,
and calculate the equivalent in time for the sun’s equation. If the equation has the
sign +, the amount is subtractive ; if —, it is additive.

In the present case: 1° takes up 8:24 vinddis, consequently 1° 29’ will take up 120.
The equation being negative, the amount is additive. We put it down as 4 120.

(!) Add (or subtract according to the sign) the vinddfs in (k) to the result in
(¢); find the increase of Dist. ¢ —® for the sum, in Table XXII; add the increase (or
subtract according to the sign of the sum) to the true Dist. ¢ —~© (found in ¢). The
result is the true Dist. ¢ — @ for true sunrise at the place in question. Here — 1g&.
460. 4+ 120. = — 1gh. 34v.

gh = 12’ 11"
My, = 6’ 54"
— 1gk.84v. = —19° 5" This, added to the result in (¢}, v:s., 252° 4

52”, makes 252° 24/ 20”.

(m) This result is not quite correct, because we have made use of the mean
increase (or decrease) of Dist. ¢ — © instead of the true, as the Hindus do. However, we
may rest satisfied with this approximation when the true distance comes out larger
orsmaller, by 4 minutes or more, than an eutire number of degrees marking the end
of a Tithi. This is the case in the present example: 252° mark the end of the 21st
tithi or the 6th tithi of the dark fortnight; but as we found the true distance to be 252”
24’ 20", which is more than 4’ above the end of the Tithi, viz. 252° the final result
is not affected by the slightly incorrect calculation.

In rare cases where the strictest accuracy is required, proceed as follows :—
Add the increase (or decrease) of the distance, etc., for the sum found in (Z) to the
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result in (¢); again, find the equations of ¢ and ®, as in (d), and add their sum to
the distance, as in (¢). The result is the true distance. In this case — 1gh. 84v.:—

Dist. (—0 C’s An. @’s An.
1 gh. N . o e 0° 12 117 ] 0°18 4”7 0" 597
34v, . . . . 6 54 7 24 34
— 1gh.34v. . . .- 19 5 20 28 + 1 83
subtracted from . . . 255 28 9 14 21 17 [317 19 44
makes . . . . . 255 9 47| 14 0 497|317 18 11”
An. ¢ 14° Yeq = — 1°13 49
Ap. @ 817° 18’eq. = — 1 30 8
Sum of eqs. = — 2 43 67
Dist. »—@ +255 9 4
True dist. 252° 25" 17

This then is the strictly accurate true distance ¢ — ©. The error in the preceding
method was — 47",

1t may be borne in mind, however, that it is a waste of time to attempt this degree
of accuracy, unless we know the Hindu value of the latitude and longitude of the place
for which the date is to be calculated. This uncertainty is enhanced when we have to
deal with dates in inscriptions; for we never know for what place the almanac was
calculated, from which the date recorded in the inscription was taken, though in most
cases we shall probably be right in assuming that the almanac referredto the capital of
the kingdom.

The following examples will be understood without further comment. I use the
same letters as in the first example to indicate the operations to be gone through :—

Fz. 2—K. Y. 4128, 4th Bhadrapada; place: Ratnagiri, 17° Lat. and time difference —34 vin,

)—0O »’s An. @’s An. Cor, An.
(a) 4100 years . 69° 48 07| 217° ¥ 207 282° 44’ 16" + 20 gk 54 o
96, 1747 3| 58 38 37 =1 8
4th Bhédra . 96 2 4| 216 11 10 ‘_‘1274-7”7]1_779“ + 6 11
283 87 7 131 58 17 46 55 25 %) + 34
_
5 55 + 6 45
¢) + 6gh . 1 13 9 1 18 23 o
@ we. . 9 9 9 48 4 (9 eq. € = — 3° 43 447
T et e ., 1 .0 = + 1 8 5
781 39 25| 138 26 28 a2 Sm 2T NS
© . .= 2 139
282 b1 46 |
() 401° 2" 4% (an. @ + 360°). (g) 4128 K. Y., ayandssa as above 7° 55’ 12”
—282 44 16
124 17 48 (sid. Long. @)
M+ 7 55 12
TTI82 13 ¢ (trop. Long. ®)
(¢) trop. Long. ® = 132° on 17° Lat,, Interval . = — 82 vin.
(#) Eq. @ = + 1° 36" (1° = 1097 vin.), time of rising. = — 18 vin
(9) 282° 51’ 46” Sum = — 50 vin. = — 1¢/ 9”,.. ()
—_— 10 9

282 41 87 . Result.
Fr. 3—K. Y. 4325, 4th Mérgagira. Srinagar, Lat. 34° 6/, time difference — 8 vin,

(a) 4300 years . 345° 24 0" | 276° 1’ 307 | 282° 43’ 55 | —24gh, Iov,
2% , . . 79 27 0| 142 21 88 —28 8
dthMarg. . ., 187 85 2 | 338 9 48 | 214 51 41

202 26 2| 296 82 56 | 137 85 34 | —s52 18
®) + 8

— 52 10
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(e} 62gh. . = 10° 83’ 55" 1° 19 23"’ ° 51 15"

10 v. _._s“u‘_ 2 1 10
52gh. 10v.=—10 85 57 | —11 21 34 —51 25 (d)eq € = + 4° 53 16"
202 26 2 296 32 56 187 385 384 eq. ® = + 1 31 7
makes . 191 50 B 28 11 22 136 44 9 Sum = 6° 26" 237
Sumofeq .+ 6 26 23 O
{¢) 195 16 28
(F)  496° 44 9" an. @ + 3609 (9) 4300 ayandisa . . =10° 30' ¢*
~— 282 43 53 25 years .= 22 30
214 0 18 (sid. Long, @) 4325 K. Y. ayandhéa , =10° 52 30"
() + 10 52 30
224 52 46 (trop. Long. ®)
(i) trop. Long. @ = 225° on 34° Lat. Interval . =+ 1gh32v.
) Eq. , O = + 1°81(1° = 12. 18), time of rising = — 18
Sum = + 1gh. 14v,
@ lgh . . S A g
14v. . . . = 2 8l
+ lgh lév. . . . o= 15 2 (added to e)
198 16 2%

makes . R 198° 31" 30” Result.

6. In §62 of my former paper I have said: *In the Siddhdnla Siromani Goldd-
kydya” 1V, 20, Bhaskara states that the ancient astronomers * assumed that at Lanka (or
on the Equator) the zodiacal signs rise in the same time with 30 degrees of the equinoctial,
while in fact they do not. The tables give the interval according to Bhaskara’s theory.
If the value without Bhaskara’s correction is wanted, it may be elicited from the tables,
For that purpose the column 0° has been added ; in it are given what Bhaskara calls the
udaydntara. They must be added to, or subtracted from (according to the sign), the
value in the table. Under this supposition, we shall get in (¢) of the first example above
1gh. 24v. instead of 1gh. 46v., and in (k) we find 827 vin. instead of 8:23 as the time
taken up in rising 1 degree; the latter correction does not, in this case, sensibly affect
the final result, while the former will.

In calculating dates anterior to Bhéskara (K. Y. 4251) the value of the ““interval
given in the table should be corrected in the way just explained.

7. The present tables may be used roughly to estimate the difference between mean
Indian and true local time, as in the following example.

In §24 of my first paper we found that in K. Y. 4682 the 11th fithi of the bright
fortnight of Vaisakha ended 46 ghatikas after mean sunrise in Lank4 on the 18th Vai-
$4kha of the Tables. What is the corresponding local time at Purniya (26° N. Lat. and
+ 1gh. 58 vin. time difference) ?

First add the time difference to the given Lank4 time : 46g4. 4 1gh. 580. = 47g2,
58 vin. Then look out in Table VIII the sidereal Long. @ on the 18th Vai$akha:
16° 40’; add the ayandméa for K.Y. 4682, viz. 16° 15'; the sum is the trop. Long. o,
16° 40 + 16° 15" = 32° 55’ (or nearly 83°). Now look out in Table XXVII, Part B, the
interval between the mean beginning of the day and sunrise on the 26th parallel and
for trop. Long. © = 38; viz. 1gh. 260. The left hand index being used, the true
sun rises before the mean beginning of the day; accordingly we must add the inter.
val to mean time. 47gh. 58v. + 1gh. 25v. = 49 gh. 28 v. This is the required true
local time for the end of the 11th tithi in Purniya.

* Our text of the Srya 8iddhdata 111, 43, 44, is in accordance with Bhéskara’s theory, and must therefore be later.
From the error in the position of the Moon's node relative to that of the Sup, I am persuaded that the present text of the

Sidrye Siddhdnta was fixed not before the 13th century A.D. The bija is a still later addition
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(Part A.—Trop. Long. ® =0°—29°, 36(°—331°.)
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30°— 59°, 330°— 301°.)

(Part B.—Trop. Long.@
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494 EPIGRAPHIA INDICA.

Tspie XXVII.  (Pagr C.—Trop. Long. ® =60°—89°, 3U0°—127°.)

Lint. 10° 1° 12° 18° 14° 15° 16° 177 | 18 19° 20° ! 21° 22° 23°
Vin. | 1052 | 1050 | 1047 | 1046 | 1042 | 1040 | 1037 | 1035 | 10-32 | 10-29 | 1027 | 1024 | 1022 | 1018
Long.| gh. v. | gh. v. | gh. v. | gh. ». h. . h. v. | gh. 0. | gh. . | gh. ©. | gh. o. | gh. 0. | gh. .| gh. 0. | gh. v
600 1 11T 4T 8| T3 116 | Te0 | Tos | Tee | Ves | Ler [Tl | T a6 | T8 | sk
611 01 3|1 8[113|116|120;124({128|132|1387 (141 |145/|149/|1 54
6210591 3|1 8{113[115|120|124(128]132(137|141|145(149/1 54
63105911 2|1 7{112|115{119|123({128|132({136|140|{145(148|1 54
64105811 2|1 7(112(114{119(123({127(132(136(140]145(148|1 54
65705811 1|1 6[111|114)118|123|127[131{136|140|144(148/(153
66057 |1 1|1 6111114118 (122(127(131({135(139(144(148(1 53
670571 0|1 5(111({113|118(122/127|131{135(139(144/[147(1 53
6810561 011 5/110{113(117(121{126|130({135|139|144/[147(1353
69105 0591 4{110/112|117121]126|130|134{138|143/147]|153
720055 /059(1 4(1 9[112{116(121(125|130|1V34[13%/143|147(1353
70055105811 311 9112116 120|125/129|134|138|143|147/152
72 /054105811 3|1 8|111|116(120|125/129|134|138|143|146]|152
731054 05711 21 8|{111|115/120|124[129|133|138[143|146]|1 52
74 /053|057 |1 21 8)110|115|119|124({128|133|137]142|146]|152
751053/05 |1 11 7]110|114|119]123[128[133]|137|142|146]|1 52
76105205 |1 1|1 7|110|114(119/123[128]132|137|142|145/(1 51
77105205511 0|1 6|1 9/114({118(123|127(132|136(142|145]1 51
981051{055(1 0{1 61 9/113(118;122|{127|1382[136|141'145]1 51
7910510541 0|1 5(1 8(113(118(122(127(131{136|141!145](1 51
801050 ]|054|059(1 5|1 8[112{117|122/126|131[136[141|145]|1 51
81105 1053|051 41 7/1121117 121126181 |135|141 (144150
8210491053058 (1 4(1 7(112{116(12L(126({13L(135({140/144(1 50
83(049/052{057|1 3(1 7(111(116(121|125{130{135|140(144(150
840481052057 /1 8{1 6,111{116|120|125({130|185[140144/1 350
851048 (0510571 2|1 6{110(115[120(125/130|134{140/143|1350
86 (047 051(056(1 2{1 5[110|115(120(124[129|134|139/143]|1 50
87104705005 (|1 2(1 5/110[115[1219]124)129(134|139|143]|1 49
88, 046/05 {055/ 1 1|1 4|1 9/114|119/124|129|134|139/143/1 49
8910461049055/ 1 1|1 4|) 9/114/119]123/128|133/139|143/|1 49

Part C.—continued.

Lat. 24° 256° 26° 27° 28° 29° 80° 81° 32° 38° 34° 856° 0°
Vin. 1016 1013 1010 1007 1004 1000 | 997 994 991 987 983 979 | —075
Long.| gh. v. h. 0. h. v, h. o h. v h. v | gh. v. | gh. v | gh. v. | gh. v. | gh. 0. | gh. 0. | gk, o,
60°| V5o | % a0 | % is| 218|508 | 2os | Bus [ Bee | Tk (B as | 5% 1% 5
61| 159, 2 3| 2 8| 213| 218(223(228(233({239(244(250[255/| 022
62| 159| 2 3| 2 8| 213 218(223(228(233(239(244(250 (25| 021
63| 159| 2 3| 2 8| 213 218(223/228(234(239[245/250(256| 02
64| 158| 2 3| 2 8| 213| 218(223(228(234/239(245/250(256| 019
651 158 2 3| 2 8| 213| 218|223 (228(234(239(245|250|256|—019
66| 158| 2 3| 2 8| 213| 218/223!228(234/239(245|250(25| 018
67 158| 2 3| 2 8| 213| 218 (223|228 /234|239|245|250|257| 017
68| 158 2 3| 2 8| 212| 217|223 |2928(234/239(245|250 (257 016
69| 158| 2 3| 2 8| 212| 217|223|228|234[239|245|251|257| 016
70 157 2 2 2 7| 212| 217(223[228|234|240|245]|251|257|—015
710 157 2 2] 2 7| 212| 217|223[228|234(240|246]|251|257| 014
72| 157| 2 2| 2 7| 212 217|223|228|234/240|246|251[258| 013
78| 157 2 2| 2 7| 212| 217|223 [228|234|240|246)|251|258| 013
4] 157 2 2| 2 7| 212| 217|223 (|228[234(240({246 (251|258 012
Bl 17| 2 2| 2 7] 212| 217|223 (2928|234|240|246]|252|258|—011
76| 15| 2 2| 2 7| 212| 217|223[229[234|240|246]|252|259| 010
W 15| 2 1| 2 7| 212| 217;223[229{234[{240|246|252(2359( 010
8| 156 2 1| 2 7| 212 217|223 (229(234[240(|247|252(259| 0 9
9 156 2 1| 2 7| 212 217(223(229(234({240(247 (252|259 0 8
801 156| 2 1| 2 6| 212| 217|223 [229({234(240|247|252{259(—0 7
8l 15| 2 1| 2 6| 212| 217(223({229|235|241|247|253({8 0| 0 7
82 155 2 1| 2 6| 211 217(223{229(235({241(247(253!3 0| 0 6
8| 155( 2 1| 2 6| 211 217|223(229]{235([241247(253/3 0 0 5
84| 155 2 1| 2 6| 211| 217223220 |235|241[247/253|3 0| 0 4
8 155 2 0| 2 6| 211| 217]223|220(235|241(247|253[3 0|—0 4
86| 155| 2 0| 2 6| 211 | 217|223]229/235|241|1248|253/3 1| 0 3
871 155| 2 0| 2 6| 211| 217]223|2291235/241 /2482543 1| 0 2
88 155 2 0/ 2 6| 211| 217]223|229|2351241248)254(3 1| 0 1
89 154| 2 0| 2 6| 211 217[223|229|235|241|248|254(3 1| 0 1
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TABLES FOR CALCULATING HINDU DATES.

(Part Do—Trop. Long. @ =90° — 11%°, 270° — 241°.)
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EPIGRAPHIA INDICA.
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120° == 149° ; 240° — 211°)

(ParT E.—Trop. Long. ®

TasrLe XXVII,

*0 ‘uc
5 500 10 TN 09m76 WFNON O NN 10 H DN~ fIensy 5%%21 SARHE BIQIF KT/ L BN~
o o3 B 1) PAANTN O N O G rd = et 1t ot ot ot o =) 1 NN NNDY Qi et et
.mm%nz%nz JRKI[N [IIIE VSIS (FaFI IIIaON SAFRRR RRINN RJIJNN RINY STRFF IIR@S
s N OFNID B A=WV D TN N NN Ny Q@ N NN
R m P @0 PEORR RIBAR ILELI TSRS BIBRREI . 8 SAJJTN JTJJYT JIFIF INNQN (JNJY (8938
A e OO OO000 COOO0 OO0 OO0 S | docococ0 cooco coooo oooo0 coo00 Oo00O
S¥ + + + + +
s —~ I WSO VEOFRN ~Q ~
E m SRNHOR BRRIH ZRVTE FLIII BERIB FIXRS 5 EQPONH RVINS LIRO LV CANRL VASDO BB
= e - coo coco o B | é ¢
SHHHAHO 00000 O0000 90002 oo ocoo B | B | S 000001 i et e ek P ek el )
a S 00O HOOI D 0D I WO DRI OV FNA~ O DWDID
w2 FrRBER IBARTI XTEIT ITIRSG B33IT IS8R o | ® SINOBL FH2nR IVSY IR RAQIN gRon~
o = N A
=] =) =)
SHO000 00000 000D OOCO0 00000 00200 3 a SO0 CU O et et et et d it ot et et ed et ek ol e ek et et et et 1t et et gk el el
] SO FMNA OD DO X~ 00 © W 0 N O DO PO ——
2= © =] 883 XX IR & - SR A DIIPOID VO R RPN I FNO D
R g | g2wdwesns 44MMM00MH000 MMOOO OMO »| 3| SR883E06 QLI BRINL REKRI2 5387 waom
o000 e eoooo 00|J\ - TR e et e et e et e e et ek e e el e ot ©
a SN HO RO ©w N HODRE OFNA ot ONOIO WIN D
% e ® momen NN N * SRANOWVI) Nrd PO R DI Dt DD Dk DA D= O B
3| E | (EU2FFIIIIIIIARS BIA35 IARGR AJGHR 5| 8| 29222 29258 SEINE ’F2A52 2 852
T ‘FOOOOO cocoo oees < e< a e e e i e e e e e e L I L T = =X~
@ s - DOOIND AAONRN NDOVFN WAD DD
% [ @ FREICTT VTSI BEBRR A=INR[IAIR AIRER o | 2 FRRRRE ARNSE ANRRY YRAII QWOFN O wa
" | A | fcccoco cococo coocco cocoo acooo coocco | F|F| Z | ITIIVOAOAND AAANA AAAS~ 3351050
> = 3 - S et et et et ot e ek e et e e e A - OO OO
2 — - .
] A D RO FNAHO DOV FNNAmt DW= D £
| 8 ® ) NN ANNNN R - s SR DD FANORND IR =D WNAHO ©OINOWD VNSO D
S e LMB&.A.% P @R 3“0”” MOOOO WOOOOOOOIO 1 ENR Jﬁ433333322 NN - 3 BB3B]%
- SCoo00 cooee o < % R =} A A A A A A, A e —_,—_O OO0 OO
s IS Mt OONWE: CHFHNMA O D DWW IS W - T T T T N
% | @ FRBREB BINVVR FIJES SAIKI IRKER 5283z = ® CEOFA A RN HN ONON ~HPOH WO DI D Dt D WD
Tl 2| doco0co 00000 00000 00000 CO000 oo &5 ([ PROERD AANAN QA W e T
— S & - oA A At A At A~ OO D OO0
s NOWIF NALOD RON©W HF —~ < S — T
% | B sRBINY FRRAR SGRKRII [RVIRK 2B=2 R X3z Y - CNEQARE IURSS ISP ST AD et oX ne
. o 3
"l 2 | docococo coococo cooo0 00000 0oo000 0o00O 5| < - T
=1 Qi i et e H et OO0 000 OO0 OO
: £y Bs © 0 Q= DO DO R HD O
| § (RBARR HEKRI KRANK KAARZ BRZAZR 22379 {0 DN D WVO M NO W1 O N NERAO D N
~| 8 | doccoco ocooo0 coooco cooc00 coooo Docoo % 2 FANANR QA — = CR5 BIRISTSFEILT
|| a A A A A A et HAAOO OO0O00 OO0
- SRR O NITNA SOOND OO AFNAN ~OO D ®
kN =~ TAANNAN AANNN AAQ A At A=
“1 8 TOOCOOCO COO0OO OOO00 COOVO OOOOO 0000 ~ CRAQLAS WFHNA D VOHM e~ OWOL=IMN VOGO A~ DO
- % Py AN R A~ = WV MIDHFHF FFHFN M
© LAV AD OSHDON ~OWINH NNANA SO RWVD OO N O A A A A oA - MO0 00 00000 00000
X © ES S RS RS R IS B B B e R e e e o R e R B e e
T2 | §00000 00000 00000 00000 00000 DOoO0O e Gm e oD S o = - o
5 Lond o~
~ FFOD AN A O OO0 L= €O 113 FH « w | B M TN BEBRIAD IELRL IIEE8
o | 8 sRXEES BRI I=2=C2 © wWH mOAN~ = T A A At A A At -0 OO000 OO0 OO0 0O
| 2 | §ocococo 00000 00000 00000 o000 0000
CINNOD OO N ORI VAR VILNAD C: xS ¥ o
.| 2 ERWV AN AN SRRPO SOOW BIFRNN NH~OO o | 2 - BB B0 FFH FF W B0 o3 om
=] g . N A A A"t OO0 00 00000 ©CO000 O
S | dooocoo coooco 00000 coooo 00000 coo0o ~ & e eceece
: B5 N F VO ODN QNN F NOEON O=NDF LOLOD 5 : ES IR NONOD OCINF OIS DI DL
4l & FRRART SRERI RRIB] R8BI IIIET 28582 | & ERAANAN ANANN Bohes mocen 33337 ¥85%2
KRS S A A A A e A A A A A A A —— 5| K St e el et ottt el el ok oyt et




TABLES FOR CALCULATING HINDU DATES. 497

Tasre XXVII. (Part F.—Trop. Long. @ =150° — 180°, 210° — 180°.)

Lat. | 10° | 11° 12 | 18° 14° 16° 16° | 17° 18° 19° | 20° | 21° 22° | 23 |
Pin. | 1000 | 1005 | 1012 | 1019 | 1027 | 1034 | 1041 | 1049 | 1057 | 1064 | 1072 | 1080 | 1088 | 1096 |
Long. | gh. ©v.|gh. o.|gh. v.|gh o.|gh. o |gh v. gh v |gh v lgh. wl|gh o [gh v|gh vl|gh v lgh v |Lon
1500/0° 00 00 3]0 60 8010012015 017019 |0er |0 ek |0 o6 |0 s | 216¢
1510 0,0 0{0 3|0 6,0 8{010{012{014/017{019{021[{023]|026/|0 28]|209
152,0 0/0 0{0 3|0 5(0 8/010/011|013[016|018[{020/022|025]|027]208
15310 0/0 0{0 3(0 5(0 7(0 9(011({013({016[{017{019(022( 024|026 207
1540 0/0 0(0 3|0 5|0 7|0 9|{011(012|015|017{019]| 021|023 025|206
1550 0/0 0/0 3/0 5/0 7/0 8/010{012/014{016,018|020'0 220 24205
156/0 0/0 0|0 3/{0 5({0 6{0 8{010(012(014({015/017|019/|021 0 23204
15710 0/0 0|0 3|0 4{0 60 8{0 9/011(013!015/017(018|020 0 22208
1580 00 0(0 3{0 4/0 6/0 7(0 9{011({013{014(016(018|0 190 21 |202
15910 0{0 0[O0 3|0 4/0 6|0 7/0 9{010(012[013(015(017|{018 |0 20! 201
160{0 0/0 0/0 2/0 4|0 5/0 7|0 8{010/011{013{014[016 0180 19| 200
1610 0/0 0|0 2(0 4|0 5/0 6|0 8/0 9/{011/012{014|{015|017|0 18]199
162(0 0,0 0[O0 2{0 3{0 5/{0 6|0 7|0 9{010{012(013|014[016|0 17198
163(0 0f0 0|0 2/0 3/0 5/0 6{0 7|0 8[{010(011/012{014|015|016]197
164 {0 010 00 2|0 3|0 4/0 5|0 7|0 8{0 9{010/012(013]014|015]196
16560 0/0 0(0 2|0 3|0 4/0 5(0 6[0 7{0 9/010{011/012/013|014/195
166 |0 00 0{0 2|0 3|0 4/0 5/0 6{0 7/0 8{0 9[010(011|012/013|194
1670 0/0 0(0 1|0 2|0 4(0 4|0 5/0 6({0 7/0 8({0 9{010{011 012193
168/0 0!0 0/0 110 2{0 3(0 4{0 5/0 6(0 70 8[0 9[010|011|{012]192
169{0 0/0 00 1|0 2{0 3(0 4{0 5/0 5{0 6{0 7/0 8{0 9(010|{011 191
170{0 0/0 0|0 1/0 20 3|0 83{0 4|0 5(0 6({0 6(0 7({0 8|0 9{010]19
171/0 0/0 0{0 1|0 2|0 2|0 3|0 4[0 4{0 5|0 6{0 6[0 7/0 8/0 918
17210 0/0 0(0 1|0 2|0 2|0 3|0 3/0 4/0 5|0 5/0 6/0 6|0 7|9 8188
173/0 0{0 0({0 1({0 1|0 2|0 2|0 3(0 3|0 4|0 4|0 5/0 6(0 6|0 7]|187
17410 0/0 0/0 1'0 1|0 2|0 2|0 2|0 83|/0 3|0 4|0 4{0 50 5[0 6186
175(0 0{0 0(0 1/0 1{0 1/0 1(0 2{0 2(0 3{0 3|0 4/0 4/0 40 5|18
176 {0 0|0 0{0 1]/0 1{0 1]/0 1|0 2/0 2{0 2{0 3/0 3|0 3|0 4 /0 4184
17710 0/0 0/0 0/{0 1]/0 1/0 1/0 1]0 1|0 2|0 2|0 2/0 2/0 3|0 3|18
178 (0 0/0 0/0 0/{0 0[O0 1({0 1{0 1{0 1{0 1[0 1|0 1|0 2{0 2/0 2]182
17910 0/0 0{0 0,0 0{0 O|G O[O0 0[O0 0{0O 1{0 1]/0 1{0 1/0 1,0 1]181
1800 0,0 0/0 0,0 0{O 0[O0 O|O O/0O O|0 0|0 0[O0 O ‘ 0 010 0 l 0 0180

Part F.—continned.
Low | 24 25° 2w | 2 28° | 20° l s0° | sr | s | s | aw | % | 0
Vin. | 1104 | 1118 | 1121 | 1110 | 1139 | 1148 i 1157 | 1166 | 1176 | 1187 | 1197 . 1207 | +073

|

Long. | gh. v. b o |gh v. | gh. o.| gh. v. |gh . |gh. v.!gh v |gh. v.|gh wv.|gh v.|gh wv.| gh ¢ | Long.
1500 31| 340 36 |0 39 |8 41 |0 ar 047 050|053 | 056|059 |1 2|0 22 | 210°
1510 30(0 33(0 35[0 380 40042046 048|051 054|057 |1 0| 021|209
1520 20/0 32|0 340 360 39|041 | 044 046|049 /052|055|058 | 021208
1530 25/0 310 330 35/0 38040 /042 |045|048|050)|053|0356]| 020|207
15410 27|10 29'0 310 34!/0 36[038/041|043(046(049[051(054| 019|206
1550 2¢|0 28 |0 30|0 32|0 35(037|039[041)|044]047|049|052|+018)|205
156 [0 25/0 27/0 29(0 310 33{036|038[040|[042|045|047({050 | 018|204
1570 24|0 260 280 30|0 32{034[/036 038040043 |045|048| 017203
1580 23/0 25/0 270 29/0 31/033/035/037/039/041[043/046| 016|202
1590 22(0 24{0 25(0 270 29{031|033/035[037/039|041|043| 016|201
160 [0 2110 23/0 24(0 26|0 28|030|031(033[035|037|039|041 4015|200
161{0 19(0 21|0 23({0 25/0 26|028(030(032(033{036[037|039| 014199
1620 18(0 200 220 23|0 25/027/028,030]/032|034]|035[037| 013|198
1630 170 19/0 210 22/0 24/025/027|028|030/032|033/035] 013/ 197
164 |0 16 {0 180 190 21 |0 22|024|025/027|028|/030({032/033] 012]19
165 (0 1540 17|0 18(0 190 21{022|024]025(026028|0830(0831|+011[195
166 {0 140 160 17 (0 18|0 19(021[{022({023(025(026|028|029| 010|194
1670 130 15/0 160 17|0 18|019|/020|022|023|024|026]027| 010|193
16810 12/0 14/0 150 160 17/018/019/020/021]022]024/025 0 9192
1690 110 120 130 14|0 15/016|017|018({019|021{022|023| O 8191
170 {0 100 11{0 12|0 13{0 14|/015{016(017[{018(019|020 |02l |+0 7190
171/0 9)0 10{0 11(0 12(0 13(013|014(015{016{017|028|019| O 7189
172(0 8|0 9]0 10/0 10{0 11;012|0J)3(013{014{015|/026|017| O 6188
17310 7|0 8|0 8|0 9]0 10/010/011/012/012/013]024)014| 0 5187
1740 6{0 7|0 7|0 8|0 8|0 9(0 9/010(011{011|022|012| 0 4186
17510 5(0 6/0 6/0 6|0 7|0 7|0 8|0 8|0 9|0 9/010|010|+0 4185
176 {0 4{0 5|0 5|0 5|0 6|0 6/0 6/0 7(0 7|0 7|0 8|0 8| O 3|184
17710 38{0 3|0 4|0 4|0 4|0 4(0 5/0 5{0 5/0 6(0 6{0 6| 0 2|183
17810 2|0 2/0 2|0 3|0 3|0 3/0 3|0 3[0 4/0 4/0 4/0 4| 0 1|182
1790 1(0 1|0 10 1|0 1|0 1{0 2/0 2|0 2/0 2,0 2(0 2; 0 118l
1800 o0(0 0|0 Ol0 0{0 0|0 O|O O[O 0O/0O O[O OO O|O O O 0} 180
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TapLe XXVIIL—The Ayandhsa for centuries of the

EPIGRAPHIA INDICA.

Kali Yuga and for odd years*

TasLe XXIX.—The Ayandmsa according to the

Siddhinta Siromani.

K.Y. Ayanimés, Years. Ayanérnéa, K.Y. Ayandméa, Years. AyanArnéa,
3600 [ 1 ® 0 54" 3628 0° 0o 0 1 0 1 0
3700 1 30 2 0 1 48 3700 1 11 32 2 0 2 0
3800 3 0 3 0 2 42 3800 2 51 22 3 0 3 0
3900 4 30 4 0 3 36 3900 4 31 12 4 0 4 0
5 0 4 30 5 0 5 0
4000 6 0 6 0 5 24 4000 6 11 2 [ 0 5 59
4100 7 30 7 0 6 18 4100 7 50 52 7 0 6 59
4200 9 0 8 0 7 12 4200 9 30 42 8 0 7 59
4300 10 30 9 0 8 6 4300 11 10 32 9 0 8 59
4400 12 0 10 0 9 o0 4400 12 50 22 10 0 9 5
4500 13 30 20 018 0 4500 14 30 12 20 0 19 58
4600 15 0 30 027 0 4600 16 10 2 30 0 29 57
4700 16 30 40 0 36 O 4700 17 49 52 40 0 39 56
4800 18 0 50 0 45 O 4800 19 29 42 50 0 49 55
4900 19 30 60 0 54 0 4900 21 9 32 60 0 59 54
70 1 3 0 70 1 9 53
5000 21 0 80 112 0 5000 22 49 22 80 1 19 52
vor 90 121 0 90 1 29 51

L

* Before K.Y. 3600 the AyanArnsa are negative; but they were probubly not yet known at that time.




