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PREFACE

Among the observatories built by Raja Jai Singh, the ob-
servatory of Ujjain has great importance in the period of anci-
ent practical Astronomy. The Ujjain city was on the Tropic of
Cancer, while the position of Kashi, Jaipur, Delhi and Mathura
cities was towards the North from the Tropic of Cancer and
still'they are in the same direction. On the other hand the pogi-
uon of Ujjain has been changed due to slow diminution every
year in the maximum obliquity of the Ecliptic, resulting that
the Sun goes towards the North from the zenith of tl_'ierjaiu_

About 4640 years ago, when the maximum declination of the
Sunand the latitude of Ujjain were equal, the Sun turned towards
th after completing its fortnest North going at the zenith
gconilng;1 of Ujjain. PIt was the point where the meridian line of
ancient Lanka (Different place from the Mcdern Lanka_,_ i.e.
Ceylon) crossed the Tropic of Cancer. Therefore the meridian
line of Ujjain became the prime Meridian of India.
Because the calculated planetary position as per Indjan
astronomical method is at mean midnight qf Ujjain orloca] mezn
6 hours of morning. Therefore for applying for the correction,
in Longitude and Latitude of the places it should be considered,

itior jjain observatory is on the Tropie of
Caggrthtieﬁﬁ'lo?g? ct)lf;eU Jé?n? %omes atythe Zenith of Ujjahn
on the 13th and 30th June at the time of transit. It was the
reason that the observatory of Ujjain was re-organised to fi,d
out the correction through proper observations for the planeto; y
Position computed on the basis of Indian Astronomy.

The necessity of this publication was considered at the time
of Second World War when the Nautical Almanacand Raphaeis
Ephemeris were not available in time to the users. The pub-
lication 'of the -Ephemeris in English was started f‘r.om the
year 1942,  Looking to the difficulties in understanding the
Eaglish Ephemeris by the Hindi knowing persons the necessary
heading, i. e, are given in Nagari Lipi (script) with detailed
introduction in Hindi from the year 1964. :




(iv) _ : - : )
The geocentric places of the plancts given in this book are A NOTE TO COMPUTE THE TIME OF
Trae from the true equinox of each day and have beza compu- _ ’
ted from their respectiveelements, calculated by the method of - MOONRISE, SUNRISE AND SUNSET IN 1989 .
Indian Astronomy with the latest correction required to get tha , : g
apparent position. The places of the planets are given -for 12- . The timings of Moonrise, Sunrisc and Sunset given on pages
O’clock noon Indian standard time and for the convenience, th 41, 42 and 43 are the local mean time (L. M. T.) of ‘those places
‘moon is given for midnight also.. The Ujjain mean local time whose latitudes are 10°, 20°r 30° for Moonrise and 5°, 8°r 11°
observed only for the sidereal time given for the noon. g atc., for Sunrise, which are situated on the Central Meridian of
; India. The L. M. T. and L. S, T. for these places coincide with
The ti mings of Moonrise, Sunrise and Sunset givenon pages . ; cach other. L. M. T. of other plalces whose latitude lies between’
a1 to 46.are only for the Central Meridian of India. To find b these limits can be found by simple interpoiation. In ordes
the time of rise or set for any place, see page V. ' to find the L.S.T. of Moonrise, Sunrise or Sunset for other places

We are trying to add some useful topics in the Ephemert proceed as follows :—

cvery year. The M. C. tables and mean longitudes of Uranus ; _ _ S 1
~ & Neptune have already been added from thi previo?Js I,-Jsr Nocriinn ’ {i) Find .the L. M. T. for the latitude of the places by mtlér-

The Equation of time is also given to find the apparent time in polation. ; ;

the Ephemeris, Correction Tables (pages47-48) are added from

the last three years. Itisuscful to know the local mean time of

Moonrise for desired meridian. Thus the book contains more

information than other Ephemeris. | (fi) Add the result of (ii) to (i) algebrically.

I am also thankful to my staff members Méssrs. J.K
gagh}:wanshi, K. P. Sharma, S. B. Karmalkar, D. C. Mahe-
SAWari for their-active and sincere Co-operation.

(if) Convert the longitude of the place, it given in degree
into hours and its parts by dividing it by 15.

ExamPlB.—To find the time of Moonrise, Sunrise and Sunse
in  LS.T. on January at Delhi lat. 28°- 39'N
long. 77°-13, in hours 5h. 9 M. and at Madr.

o In the end, I express my thanks to Shri J. P. Savita | J lat, 13°-04’N. 80°-15" Eid hour 5h21m.
puty antro]ler,Govemment Kegional Press, Gwalior for the '
:’;r *o8al interest taken by him while the Ephemeris was in Correction minutes tofind L. S. T. from the L.M. T. for Delhi
© Ppress, : ] subtracted from 5% 30 m—=4-2]1m and Madras long. 5"2]m™
g ; Madras subtracted from 5°-30 m=--9m. :
Ujiain, : - : . L
: : : e Timings of Moonrise '
Dateq L.N, PORWAL, ) -
M. Sc. (Maths) B, Ed, : From page 43 we get L. M. T. of Moonrise on 1st January
Superintendent, - 1989 for the latitudes :— ;
Govt. J. O., Ujjaie, M P. 5
| Lat. - 10% - 20° 30°
LM.T. Qb .22m 0-29m Qb -38m




(vi)

By interpolation L. M. T. and correction for desired meridiar
as per table given on pages 47-48 the L. M. T. for Moonrise
. becomes 0b-37@ at Delhi and 0"-24®= at Madras as pe
rule (iii) by adding the correction minutes accordingly
the I.S.T. for Moonrise on 1st January 1989 at Delhi Oh. 58m
nd at Madras 0 33=

Timings of Sunrise

From page 41, we get the L.M. T. of Sunrise on 1st January
989 for the latitudes:—

Lag, 17 20° 23

L.M.T, 62-30 gb-35m . 6P-4(Qm

By interpolation L.M.T. of Sunrise becomes 6 40= atCa

cutta and 6h-33= at Bombay, by adding the correction minute

. the I.S.T. of Sunrise at Calcutta 6"- 402—24m—6b .16 ang
at Bcmbay 6!-33m4-39m _7h._]12m i :

Note.—The correction for Longitudes is constant for a given

place and remains the same for all days of the year. The -

correction for Latitude depends on' the motion of the
Moon or Sun and a fresh calculation is necessary for each

day.

(vii)

qivaa

SS9, FoM. feeeft, STaYT oF "Ry % wex Fgwmamst w1 frwiw
maaréwmﬁg%mﬁummﬁmwﬂﬁ T
WA WA SAffagTas & Ssn # faft SF @m0 @
ITET 9§47 WIRAT AT quia: SS9 AeqET g AHIRE S6F 3
ST AGATT G I JTATAHT F TR § 1 i 4T oo
AGIT T UTARR § AT G AT S5 Ay & B aga o
75 @l F feafq I & 16 FoT IR 81 waty @F geoiT @-mEa
7 I & AT A T FET 2 |

T & FOT 4640 T3 5T TF FY TATT qa Soa7 F A7

T 9, G S F G-HEA H AHT &Y AT AN AT Q07 HT A0

Fa@ grar a1, waiq g & aeaiay wa #1 favg owo7 a-safeas &
ar|  fava gw den (adaw dwr & e ) #r anaae dar
TN FF @7 F7 FEAIS favg oV F G-HET F g T FIRT IS H
AT T 37 3 1 HET T@T TAT S99 F7 759 @7 feqa Tn<E R
BN A gem g1 A wne g fF wred sifovme @
ATEIX TEQU TZ-T01q Soi #1  H59 HETR-ITT qaT ST
T TEq9 € a9 FTEAT &1

QST stafey g fafia ae dgaree § gesiw dawrer &
Y 8, Sr3f fai®n 13 @& 30 o7 1 §F T 79T AR AGAHT F
G=<5afeq 9% 34 fFar o7 qwar &) agt w0 & o SR oF feeer
STET =3 3 arvrETst F g1 gq A 9Ta SAfaIes & AR u%
AT AEfeatq 7 Felaeren qeFRl & G650 HL YHAT a7 & fag
SSH AaIET F1 §1 qRg BRAT @I 39 Heeaqw w1 &
qeam & Tq7 geftas gga A T qET T d€4T A qriEw faar |

§T9T 5] 37 QRATST F THAT B HIALAHAT I§ AT TG g5
514 fasita nerg & o Atfene SERATS @91 <ASea A THATS Fu
@ TEfkafs fgw arfes 5w ITHTFIIE B TAEAT STy
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T A% & 3 FIEAE ATAT 6« 3 AN TH-gfar F ford dea ¥ gHui
SR 9 1942 ¥ a7 a1 | a9-81aRa § fag ag STErh
oz 2 o%, Safan a9 1964 5 JHEE T IGH AE@S ATTAraf
B QAET GRaT AT QWATRT § faer W W gl faees

 SAIfaNTTER & faafad & qig-ar ey saifaest w1 fany

STHHE gAT 2 | ' \

SfqenEa F fazfagl oF 395 SSAFEAIHA] BT ATHEEFAIH]
oA 4 T gy R9A AEdS faaT B §EEA 6l aqraEEs
9tz fRar SETE ) Fa ST g AR gwafer i geaar 3
Afam THHTE 39 & e g IFqw A afafed 2 | :

uHRiTs S w fafa c—

394 a5 w1 feafa arets gug (sfead @oes ega) & wAqE

REATR 12 A9 1 T96E FIUM faeg H &Y 2 § 1 A enTHT Fe5a
P ¥AEE TA1 IR GHAMSIT Uf| 12 39 K7 AT o @ g
simar F 97 goream gaa1gs fagi & g sas T\ 6 fag g

- Al 59 2wy wzfiaf gaT BT STE § 99 & 99 ag-agartssi o

TG FaE) =7 317 AEET & | 59 8% 155 FATE 1 F1 Taqw 15T 53
My w5 fafy 21— _

CENTT & grefedd I FATE 4, AW guT 2% 9%
QRGAY F qng g1 A S0 TS CAH] T HEATT, TS X AT,
HHIR T iy ety GUATIETR T8 12 a9 T AEAGHIT ST T
fom nhifes  far AmaradTer § GEHTC a9T I T (sfvsa s2ves
STEW) & ey gHa S @ fad gewie fed € ) :

FAET—fZAT 1 TG 1989 FT TATGATE H TATHIG THATTATL
AEATR 19 a5 7 ATFaa e S & 9 755 %12 9% 4.01 Y0 0
HEA fear 2 ugHfer o 29 (37 359 F7 ST HEAW THATTHIL
HEATR 12 a9 &7 ~qawTer 5. 18 7. 43%. 27 famy 80 5@ =9 &

4.01 §Fvg ) a5 ¥ SATEATE F SATHIT TEqH FEATE 12 a9 &1

AIGAST . 187y, 43 . 24 g7 | S IFRHd 1 @or & e
STST 27, 32 ¥, qery T FIEATS HT EATHIT GHT GWIT |

1% Fi% xvii ¢ faqim 1 oA@ 1989 & feq  wsfag 27
aga‘r %1 SGFTHTET T Gt AT TG ATHIHT  qEAH . AT
K& w-Fifa snfe fax @1 ‘ 5 5

.
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TSFAIT 2T .25 X ITATEATANT-12 a7 & AGTHIT. TA7 =
AT (. 20 ) 1299 & q& w7 WA (w02 1T )
iEar g1 ugl W evseferfy smfs § d@me afw & fF g
fag amar ™ | Sargeni—1 sa 1089 A I F AT
10 ?-49'- 32" fa@w ulfw A7 & 43 asz afw 1 favg ¥ qamr
g0 g, AR gF AET Alw & 10%-49-32" 9T | ImwArhx &
S99 M 10 W 49 FAT 327y, frar s aFAr | weS e 0%
afFd T &Y WA qAT SEwr sy et &Y g R afqfET
o1 fafa aufiasmer @ = gsst oe fear mr &

fafa S@wTi—

fafadi Ftamar 18 30 a5 &1 Fworae A sfwar i
A= AT F Faw: 16, 179 den & € 21 9w, qiy
AR ALY % T8 qav qredra fais, g #9987 F qaae s
AT AETR GAT & 95T qAT A4 B F77 (70T FT FIAFTT QLRI
&l 9%t axfearagr 21 g5 Fwim 26 T 37 TF B TR g%
::"@Um; TGl A0 AEAGT TF IUZ W ABGH AWM CHFEAL (@T
47 |

4

gler famg 3@r = fafy 1

gite i'\’-{ETi ﬁ“-‘r[tra 38-409T HITH AZ FATA! AT s I sqy-
AT TE vt wig P qon fRe 24T 9 W1 SRERomE
QrAfeT § .2 faim . oEd @ 9 M. 22 pin’ ®
&Y AW TEE g ) TgErAd s—faAw - 12 §Had # 9@ 9
ISR 22 fATe 9% wrxar UE 7iAF T0q ST % <390 gfe faug -
" U SR AT AT MG S S & i—Earth at peribelion
LA AT T 975 9%, on equator T 94 fag #g F1 137 farg
g, fAfEee gyg g% 43 3 {a99g g9 71 5 at first quarter
99Ty at last quarter WART F AR wEAT FAM: . 90°
TIM 270 % AL 9T R at perigee, ) at apogee FEHHT
THA: A95 N qar g=q &9 9 Bl g@- S F TI F 9O
Eﬂ‘b‘l?ﬁ f\a-':gtf A TAT fr 1gs $5741 5 H5T enters FTHA fAfase g
ffesz =i & a3 HTET,New Moon HTATFAHTIE F7&AT . Full Moon
§ET WIS SRAT 47 digw SRl $ W19 Rises &1 A9 9§ AR
FT I TAT Sets FTAJ ST AT F1 7% | TG AT & qA
East 9931 West wiwm faam Qas wes &t &3 7@ &
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FR & (99 996 @4 § | T eAl & WIRAT 99T U5 9T
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HAHT & AR A9, AT g9 99 8 {99 Wiy qe-

W § AT T F afm A 9K uT a9 99 g1 9% &
T T o T AT AT qEAH gEte, | gater wqar
HRRADIG G |
755 %. 43 TT 1 AAY 1989 T [Eedl H AFZIGABIT 1—
AT 10° 20° 30°
. 9. fa. q. fi. . fa.
. Q. TG AAEAIL ., 0-22 0-29 0-39 ]
T At & faedtl & 7w 28°-39'F M BT 8 fufye
a1 @sr el & fra o fafre (1% wwWiw 47-48 %
g qam & AR ) wEiw ¥ i Sefrmwre ¥
S ¢ FeaT # ST QHATTER FEEITw 5. 0 B 37 g |
U A7d %% xp 9T W OAER 21 g 3w q%
fowit & 2egemy 4. 0T, 589% F=reaTr gHT |

gHlay i e s—
55 41 & f&T0H 1 T 1989 FT FAFTT H TATART 10m
TTETar 17° 20° 23°
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i IIaFTE ARGT AT 9. 6 {90, 16897 )
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' H TR FeEwar § feaiw 1 sy 1089 F gat =S g
%. 17 4. 3 g 21

955 FH(T 50 T a0 (2T ) FT G007 T47 AL, FhT OF 4, 775 F
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SqET F gt BT AT @A (-

FATH 53 T 78 T2 GALT AT & TTAT fafas =< 9T g
ara gafaa A fad 1 Fex oF Q9T 98 & S UE A @ qarg 7 g
TS fafrar wwe & Al AT a7 91T aT@r g1 SIHeaiE sy
afaar a1 gfsc § ITHI TaF7d 97 TAT FIIHT TR0 AW TE F TG
&1 aprwra  faar § 1 39 aw aw F afate 99 93t F fafa
IreEqfes AT A1 (adis OF aqq faar 7w & 349 gt @1 Hia (TF
fear % € ar Farar Faowr ) gemr 20 &1 faei® a@an @ far wan )

afq gat sfaafc straar i——

T gt Y af areefor fq gd sfwfe 51 wEET qw 8 a8
FF ARTHT TAT TET F T A0 H 1 A A AT o fegfa-
HTRAIA AT $I6E X & ford “afi F1AM TA ARCIRARIAIT Hred -
@AY M A fafirez gwzer garag qwufeT & AT Tar g1

T BISEH BT FTANT e
_ T3 WISH T IIGRT T AT ATASHIA § HET ATfRA |
UHAfer 7 AfafaT Ieiq w1 cardiy 9500 AT AT I ArATRTSH
fRar gam 81 PRdY srfiez eqrn wearg @RA S ATE 61 ST A fafer
qg & sams af ) :




{x12) el

AR AT F ST TAA HATG GHT, FT AEHFHTA ST G
THIEE TILAT AT FT TS SFT 5 ﬁ‘?r Jaa TWIE AT ST
RGN ST | SIE I GAT F S 9T & a3 srefEaw avii xv

WE v qnet & sihad Gl § aenk fad £ 3w s ¥ o9

sam%ﬁr&a’tarmfﬁ% TH FHicE TS A F a7 AAAT HW
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mﬁmﬁa’r%wﬁvmaﬁmwﬁwmwmg 12 a5 &
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9.86 T 0.16 §5U= § 0T FT 9% FT 23,23 Vg gar |
THE AT 2 B 21 24 F o BT 9 . 2 f7 21 3.
47 .23 gam| AT gAA 12 F ARATAN ¥ GG F weaw
€411 12 751 FraAawTT 5. 18 f1. 43%. 29 a9 7 a7 o, 21

fA. 5 & 16,2 937 & sz wdtd @wa o, 15fq. o FT -

ATGART FATI 3T 5 4977 24710 7 F77 9. 21 &p W sysss
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955 FAiw 87 ¥ 94 (T &7 fafe & swa< & fwet ot @7 &7 F9g-
@ favg ST 3 1 e 9as 57 g4 &1 ST97 e sine
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ng‘r BY &7ex TR WY iy o
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& e ¥ aeqe AT ag 101 10788 | ORAfR § g7 g a8y w7

feam &, S99 555 999 FT A7T 6 92T g1 AXIAA D A 6 HE Gl
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1 FISF F oA AW ar S qor A Fwrd wdar fAwe &
glan afy 1 10”51 qEawa 13718, 564 §. 6 . 0 &1 W
0.6021 87 FTY 9% AFTHA 1.9739 FAT| FFF13D § @A I

C |, gy W 0% Ar3 fir. ar FAr 15 $ 9T 1.9823 g geAr faet g1
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Uatitudes, Longitudes, etc., of Principal Places TG STl F @iy, Itz iz
Lk Lﬂtltﬂdﬁs' Longimdes afc - : l
o I » ete., of Principal Places
: IO | rere- a7 ¥ =i 5 .
BT st | S0 ¥ | Fr § A | . ST ] mh
Placa Latitude | Longi- | 97 * fae y - it _ h e - )
tude | WERIX 45 | | S stegty | SSOAY | gy | SATAE
from | Cor.to HERTT : Place Latitude | Longi- | e e
‘ Ujjain | Ujjain | Cor.to I. S. ; , ! tude HERTY L
Sid.Time | T. for local ' ‘ from Cor. to HERTT
time Ujjain Ujjain Cor. to 1. S,
o ~ [ H. M. S. Seconds | I 3L, (S ; Sid.Time |T. lf'gr local
A Agra .. | +27 11| 40904 1.4 Eh I e i me
Tiasl S0tz | S T H.M.S.| S
AgHSTIT Ahmadnagar| +19 95| —0 3 52 +0.64 | _p ;0 22 |« s Colombo .. | 4 6 -54* +01625 ecoznds T
HWW&_ Ahmedabad | 23 02| —01240 +2.08 | _o 30 3: | Fch Cuttack .. | 420 29| -+04024 6.2?3 _';3 ’g 32
e RN 123 Z7if=0ksafHOTs | 0 51 28 margrfmr Dacca .. |428 42| rosese| oz 4o b 7
ola .. |+20 42| 40504 —o0.83 Darjeelin 2 :
: : -0 g +27 03| 4-05000 =
el | Aligerh .. [ 427 s4| 40912 —1s1 o f; 52 , CALES] Dehradun | 430 19| 4-0 908 e S
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17 48] % in 8 1219 13| [ onequator
14119 28| 1 at First quarter 13| 4 45| p atFirst quarter
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July 2| 51; 46| 41| 36 - 30, 24 17/ 10/ 4 57| 47
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Sept. 3l . 53; 52| 50| 48| 46| 44 42| 40| 38 36/ 28
10] © 52| 51| . 50| 49 47| 46| 45| 43; 42j 40|, 33
17| 51| 50| 50| 49 49/ 48/ 47| 46] 45 44| 38
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10| 48/ 43/ 38/ 33| 27| 21| 15 9 2} 5%

17| 51] 46[. 40} 35 30 24 18/ 11 4" 57

24 55 49| 44) 39 83 27| =21 15 8liz 1

31 58 531 47| 4zl 36l 3 25 19{ 12 g

4
11
18

23

32

39|

46

TETRT T

1989 Timings of Mocnrise in 1939

For the Central Meridian of India (821° E)

43

T \ i :
i) \ . Jannary { February i March = .
Month ;__#_ i 2 i 0
g | 10°] 200+ 30“‘1 100 | 9g° [ 5‘0°‘. 10°‘ 2d°! 30°
Lat i ! i i
£ Date [B. M [H. M.|H. \r.‘u'. M.H. M. H. M[H., M5 M. |H AL
Z
10 2200 20l0 28f 1 s0[1 52{2 17]0 15/0 sgl1 5
2 01 AFZ L OIS S 31 RD ENST 51 ‘i 191 1 11} 1 36| 2 04
g1 56f2 1212 29§33 263 501 4 19/2 49) 9" 35| g 00
4. 2 49(°3 08 3 32§ 4 25 4 48/ 5 1403 05] 3 27| 8 51
5|8 45| 4 08 4 3445 2205 42| 6 04 3/ 59/ 4 47| 4 37
G |4 -44 5 08 371 6 15| 6 306f 6 43| ¢ 50/ 5 03| 5 18
7|5 a4t/ 6 o086 3007 0507 25| 7 26| 5 39 5 46| 5 54
8|6 437 ¢4 7 2917 5147 36/ 8 01l 6 256 27| g 29
9| 7 7 55| 8 15{8 37| 8 35| 8 34|7 11| 7 o7|7 93
10| 8 2808 40{8 s4i9 21 9 15{ 9 077 58| 7 49| 7 238
11,9 1409 21 9 30(10 07| 9 55{ 9 42| g 48/ s 23| g 16
12 | 9 58110 001e - 03[10 56[10 39110 20] 9 40/ 9 21| 8 56
13 1o 42110 38{to. 34f11 451 26111 0310 3610 13/ 9 46
14 11 23|11 170t wzit2 4s)iz 19111 52011 33t11 0910 41
1 . %
15 {12 1111 5711 49013 3913 15(12 46li2 s1fi2 oyf11 39
16 112 s5pj12 41)i2 20it+ 36(L+ 13{13 45|13 27|18 05|12 40
17 113 51[13 30j13 05/15 32{15 11|14 46[14° 21{14 02|13 40
18 |14 ; 14 2303 56}16 24 {G 07:15 46[;5 11|14 58|14 39
19 {15 4a4l15 20{1+ 52|17 1417 00‘16 45115 5915 48(15 56
20 |16 42,16 19[15 53|t 0117 52|17 4116 44'18 37|1g 30
21 [17 28|17 1816 5418 46{18 41{18 86|17 2717 25|,7 23
22 |18 -3pl1g 14[17 55119 2919 29°19 29|1g 10|ig 13|18 16
23 |19 1910 07/18  s3{z0 1220 17 29 21fis 5419 01[19 09
24 |20 - 0519 58|19 49|20 $6[21 05121 15/19 39|i9 5p|zg 03
25 |20 50120 46120 43|21 41121 54{22 05|20 26|20 41{20 59
26 31 3al21 adlot 36|22 2922 4623 06(31 45\21 85|21 57
27 |22 16'22 21{22 38(23 00123 41|... ..]21 0822 30j22 39
28 (23 00|23 11j23 22].. ~.|v.. ..l O 05|23 03|23 27|23 55
i oAy 1 . los 59 o
29 125 46 Mo i L ATSS i DR BT (N
80 .. ..l0 0100 18 2 eula0 toglioh 51
51 36| 0 5511 17 Fo 541 16/ 1 42




c-iccean
‘For the Centeal Meridian of India (821° E)

1989 Timings of Moonrise in 1989
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Table for correction'to L.M.T. of Moonrise for thedesired meridion
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Table for correc_tion to L.M.T. of Mponrise for the desired meridian
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Mean Longitudes of the Planets in 1989
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50 Geocentric Position of the Pluto and Mean Longitudes ot the
i Sun and the Moon in 1989
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Mutual Aspects 6f Planets in 1985
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The ‘‘Parallel’’ Aspects of Planets in 1989
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The *Parallel” Aspects of Plansts in 1989
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