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PREFACE

Among the observatories built by Raja Jaf Singh, the ob-
servatory of Ujjain has great i mporiaace in the period of gact-
ent practical Astronomy. Ths 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 posi-
tion of Ujjain has been changed due to slow diminution every
year in the maximum obliquity of the Ecliptic, resuiting that
the Sun goes towards theNorth from the zenith of the Ujjain.

About 4639 years ago, when the maximum declination of the
Sun and the latitude of Ujjain were equal, the Sun turned towards
South after completing its fortnest North going at the zenith
point of Ujjain. ~ It was the point where the meridian line of
ancient Lanka (Different place from the Modern Lanka, j.e

Ceylon) crossed the Tropic of Cancer. Therefore the meridian
line of Ujjnin became the prime Meridian of India,

Because the calculated planetary position as per Indian
astronomical method is at mean midnight of Ujjain or local mean
6 hours of morning. Therefore for applying for the correction

' in Longitude and Latitude of the places it should be considered.

As the position of Ujjain observatory is on the Tropic of
Cancer, therefore, the Sun comes at the 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 find
out the correction through proper observations for the planetory
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 Almanac and Raphaels
Ephemeris were not available in time to the users. The pub.
lication of the Ephzmeris in English was started from the
Looking to the difficulties in understanding the
English Ephemeris by the Hindi knowing persons the necessary
heading, i. ¢, are given in Nagari Lipi (script) with detailed
introduction in Hindi from the year 1964,
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Th i
3. fe geocentric places of the planets given in this book are
rom the true equinox of each day and have been compu

tlt.:?::(l1 :‘;:isttl:zrr respec.twe elements, calculated by the method of

iem osli:toimy v_mh the latest correction required to get the

o c?on : t:;]_. The places .of the planets are given for 12

R o 1; ian :stapdard time and for the convenience, the

o given for mld.riught also. The Ujjain mean local time
erved only for the sidereal time given for the noon

The timings of Moonrise, Sunrise and Sunset given on pages

41 to 46 are onl
4 y for the Central Merid; ;
the time of rise or set for any place, see ;Zeof; it L ioli

W .
A e :re trying to add some usefu] topics in the Ephemeri
&ngyzule::ha'[“rl;eall\d. C(."j tibles and mean longitudes of Uranus
- ready been added from the i i
'It;lll: gquatlon. of time is also given to find the zg::;:f:r’ftliin‘iserg
o laphemer;s, Correction Tables (pages 47-48) are added fi o
Vi mfit th;-ee zirears. Itis useful to know the local mean timemo?
S€ Ior desired meridian. Thus th
; y e book i
information thag other Ephemeris, o Pon

I am also thankful to my staff members Messrs, J. K-

Ra :
: ﬁsgv}ansm,_ R. P. Sharma, S, B. Karmalkar, D..C.Mahe
Or their active and sincere Co-operation.

In the e
nd, I express my thank . .
De P y thanks to Shri U.N. S
. rl;z;tyCo.ntroller,Government Regional Press, Gwalior fg:-nﬂ?e,
nal interest taken by him while the Ephemeris was in

€ press,
Vijain,

L.N. PORWAL,
M, Sc. (Maths) B. Ed,

Superintendent,

Govt. T. 0., Ujjain, M.P,
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A NOTE TO COMPUTE THE TIME OF
MOONRISE, SUNRISE AND SUNSET IN 1988

_ The timings of Moonrise, Sunriss and Sunset given on pages
41, 42 and 43 are the local mean time (L. M. T.) of -those places
whose latitudes are 10°, 20°%r 30° forMoonrise and 5°, 8°r 117
stc., for Sunrise, which are situated on the Central Meridian of
India. The L. M. T. and L. S. T. for hese places coincide with
each other. L. M. T. of other places whose latitude lies between
these limits can be found by simple interpoiation. In order
to find the I.S.T. of Moonrise, Sunrise or Sunset for other place

proceed as. follows :—

(i) Find the L. M. T. for the latitude of the places by inter-
ploartion.

(ii) Convert the longitude of the place, it given in degrees
into hours and its parts 5h. 30m. by dividing it by
15 and subtrated the result from.

(#ii) Add the result of (i) into (i) algebrically.

Example.—To find the time of Moonrise, Sunrise and Sunset
in LS.T. on January at Delhi lat, 28°- 39'N,,
long. 77° 13’ E.,in 5h.9m. and at Madras lat.
13° 04'N. long 80°E 15/ in hour 5h21m.

Correction minutes to find I.S.T.from L.M.T. for Delhi
fong 5h. 9m. subtracted from 5 3)-m=--21*and for Madras
long, 58 21™ Madras subtracted from 5°-30m=+9"

Timings of Moonrise

From page 43 we get L. M. T. of Moonrise on 1st January
1988 for the latitudes :—

Lat. 10° 20° 30°

L-M,T. 15430m 15h 8m 140 42m
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By interpolation L. M.T. and correction {or desired meridian
s pee table given on pagss 47-48 the L. M. T. for Moonrise
becomes 14b-46™ at  Delhi and 15» 24 at Madras as pe
rule (iii) by adding the correction minutes accordingly
the [.S.T. for Moonrise on Ist January 1988 at Dzlhi 15h. 7m.
and at Madras 15» 33m,

Timings of Sunrise

From pagz 41, we get the L. M. T. of Suarise on 1st Jaauary
1938 for the Iatitudes:— '

L.at. 17’ 20° 23°

L. T, 61-30 3 6h-350 6h-qlm

By interpslation L.M.T. of Sunrise becomes 68 40 at Cal-
gutia and 6"-332 at Bombay, by aldiag the correction, minute
the L.S.T. of Sunrise at Calcutta 67 - 40m—24n—6".]6= and
at Bombay 6 33=439m =74 .12m

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.
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S7@ €Al ¥ saiw, Ttz

Latitudes, Longitudes, etc., of Principal Places

<

[ . FoAT
Ik ST | ATerE-
(k) sET Longi.ﬂ' m il THT =
Place Latitede fude HTHTT K
from Cor. to
Ujjain Ujjain Cor.to I. S.
I Sid.Time | T. fc_n' local
time
7 | H.M.S.| Seconds| H, M. S
AT Agra we | 27 11( 409 04 —1.49( g 17 52
AZHET Ahmadnagar| 419 05| —0 3 52 +0.64 | —0 30 48
SEARTETR Ahmedabad | 423 02‘ —01240 +2.08! —0 395 38
qTHT | Ajmer .. | +26 27| —04 32 +0.75 | _p 51 28
AFTT Akola +20 421 4+05 04 —0.83{ _021 352
TS Aligarh .. | 427 54 +0 9 12 —1.51 | —p 17 24
SWZETE  (Allahabad | +25 28 +02424| _—401! g o 2o
HAUEGT ¢ Amraoti .. | +20 56| 4.0 8 08 —1.31{ —0 18 48
ST Amritsar +31 38| —03 32 +0.581 _030 2
SIAETE | Aurangabad| +19 53| —0132) 40251 _gog o
a}fﬁsm Ayodhya +26 48] +02552| —4.25{ _g | 04
Tﬁf‘f’t | Rangalore +12 58| 40 7 20 —1.20} _p 19 38
AT Bangkok .. ! 413 44| +13856| —16.25| 41 12 GG
Eﬁ:"“ Bareilly ., { +28 22| 401444 —2.41| _p 12 12
RELEY Baroda .. |+22 18| —01012 +168| 937 08
CERIC] Balgaum .. | +15 521 —0 4 48| +0.79) _0 31 4
Ffaq Berlin .. : +52 32| —4 924 | 44091 _4 35 20
‘#Twm Bhooal .. | +23 18| -0 6 36 —108| —020 20
WATEAT  |ppbancewss| +20 15| +04016| —6.61| 4.0 13 20
TR N ppeaner .. [+28 01{—0048] +161] 035 44
e 1Br,!u:ﬂ:!al.y.. +18 58| —011 44 +1.93) —0 38 46
ES Bundi .. } +25 27| —0020| +0.05| —027 18
R l_ol i Burhanpur | +21 17| 40 2 00 —0.321 —0 24 58
&x Cairc .. | +80 08| —25648| -425.05| —3 23 44
En:?'l'iﬁﬁ'l' Calcutta .. | +22 35| 405026 —8.28 | 40 23 30
HAAT Canberra.. | —35 19| +45257| —4s.12| 44 26 o1
HUEHTE Chandigarh | 430 44 | 4-0 4 28 —-0.73| —0 22 2§
F1G9ZYL | Coimbutore | +11 00| 404 40| —077| —022 16|
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Latitudes, Longitudes, etc., of Principal Places

g e L IEGIC)
1 : E'SHTF:R qeS- gag

iy | SOAY | e q | S|

S |Latituge | Lomel | gepre qa4 & fag
. . from Cor. to AT

Ujjain . Ujjain Cor. to I. S.

Sid.Time T. for local
’ time

__—— 7 !r H. M.S.| Seconds ’H M. g

FITEAT Colombo .. | + 6 54} 401625 —2.69 | —0 10 32
e Cuttaclk .. | +20 29| 4-04024 —6.63 [0 13 28
=T . Dacca .. | +23 42| 405836 9622|4031 40
grfs e Darjecling | +27 03| ++05000| -8.21 |40 23 04
g]EA " Dehradun 430 19| 40 908 —150| —0 17 48
fesett Delhi .. | +28 39140 548 —0.95;—021 08
a4 Dewas .. §+22 58|40 120 —022!—_0¢s5 36
g1 Dhar .. 1422 36 —0 144 +0.28 | —0Q 28 - 40|
T Gantur .. | +16 19| 4+01840] —3.07!—v 8 .S
AT Gauhati .. | +26 10|41 356| —10.50!4.037 00
T Gaya .. |+24 48! 403700 —6.07 | 1010 04
faear Geneva .. | +46 12| —43827] +4575|—5 5 28
dwfa= Greenwich | 451 291 —5 304 +49.791—530 00
LENET TS Gwalior .. | +26 14|40 936] —1.57}-017 20
[AC1ES Hardwar.. | +29 56{+0 928 —155|—-017 28
FRELN ‘Helwan .. | 429 51| —25742] +20.20)-324 38
T Hong-Kong | +22 18| +23337| —25.28|42 6 41
gREE Hyderabad | +17 26| +01044| —176 016 12
CEREI Hyderabad | 425 25| —02832 +4.69 [ —0 55 28

(ﬁ:ra) (Sind) - .

EFRT Tmphal .. | +24 48| +112447 1194|4045 48
gaIT Indore .. |+22 43|-+0 0201 _—0.05|—026 38
e Istambul .. !+41 01| —3 712} 430.76(—334 08
L EE RS Jabalpur 423 09| 401644| _275|—010 12
HAUT. Jaipur .. | +26 55|40 012 =0.03 | —0 26 44

st Jakarta .. |~ 6 16| +2 428| _20.44 4137 320

S Jammu .. | 432 43| —0 336 +4+0.58 | —0 30 32|,

q-qﬁggz J Jamshedpur | 422 48| +0 4140 —6.68 | +0 14__-34.
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Uirom U]ian‘: Cor.w LS.
AR | 5 d Time | T- forlocal

] time
f ° * |H, M.S. | Seconds [ H. M. §
'\?ﬁa'ﬁﬁl i lodhpur .. | 4% 18 | —01056 +1.80 [ —0 3/ 52
FIEA Kabul .. | +34 33| —02616] -+4.32|—053 12
FIHIL Isanpur .. {426 29| 401820 —3.01| —0 8 386
aﬁvx%“r Karachi .. | +24 51| —03500 +5.75| —1 1 56
FIBHITS Kathmandu | 427 42| +03744| —6.19| 4010 48
FogET Khandwa | +21 50| 40 228| —0.41|—024 28
FilgHr Kohima .. | 4925 41| +11324| —12.05| +0 46 28
FREITT Kolhapur.. | 416 42 |—0 608 | +40.99 | —0 2= o4
i FTIET Kyoto .. | +485 0044 006| —39.44 | 4333 10
; TR cahore .. | 431 35|—0 552| +094|—032 48
wfanagre Leningrad | 455 56| —3 147 | +-29.88 | —3 28 43
i SR London .. | 451 30 |—5 324 +49.84 | —530 20
SAHE Lucknow.. | 4+26 51| -4+02040| —3.39|—0 6 16
:’7"*'?? | Madras .. | 413 04| 401755| —294|—0 9 01
u?ﬁ“@ i Masulipatam | +16 09 | +02144| —3.57 [ —0 12
9 { Mathura .. |-4+27 28|40 744| —1.27| —019 12
| g’ﬁm } Morcow .. | 455 45 |—23247| +25.10 | —2 50 43
ﬁ"[?rtﬁ' % B‘Tvsure .. {412 18| +0 332 —0.58 | —0 23 24
'_"i;ﬂ"\ﬂﬁ ha{;phur .o | 21 (9 +01316 —2.18 | —0 13 40
Sifes Nainital .. | +29 22! 401446| —242|._—p 12 10
T Nasik .. | +20 02|—0 744| +1.27 | —034 40
&FTH l\'e“v Verk | 440 48 | —95854 ) -+-98.39 | —1025 50
afeara IPan's o | 448 50| —45343| 448.25|.—5 20 39
qzaT Patiala ., | 430 e |40 23z —0.41 | —0 24 24
3 Patpa .. | 4925 36| 403728 —6.156 | 40 10 32}
g Peshawar 434 01| —01648 +279| —° '3 44
THosad | Pondicherry +11 56! 401616 —2.67| —0 10 40}
qer | Poona .. | 4+18 31| —0 732 +1.24 | —034 28
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1 1 time
° [ =S, “Seconds M. S
qiygres Porbandar | 421 —024 76 1404 | =05 32
9 Pori .. | 419 +04016| —6.61] 40 13 20
TI9%T Raipur .. | 421 +02340| —2.89|—0 3 16
EAE | Rajkot .. | 422 —01952 +3.27 46 43
TH Rangoon.. | +16 +12136( —13.40 54 40
TAET Ratlam .. | 423 —0 236| +0.48 29 32
71w fqegr | Rawalpindi | +33 — 01052 +1.79 37 48
Lar Reéwa .. | 424 +02212 —3.65 4 44
q-. Rome .. | +41 —£1316| 44160 40 12
aar Satara .. | +17 —0 656| +1.14 33 52
HIATYT Sholapur.. | 417 +0 036| —0.10 26 20
fawaT St . | <54 10 538| —092 21 20
=T Srinagar .. | +384 —0 352! --0.64 30 48
=EG) Surat Al (B 525 | —0 1140 +1.92 38 36
RN Teheran~,. | 435 _13748| +1€.06 4 44
Zifwar Tokyo +35 +41506 | —41.80 48 10
fadew Trivandrum | + 8 +0 456 —0.80 22 .00
IFAGY Udaipur .. | +24 —0 836 +1.41 35 32
sfedr Udipi .. | +13 —0 404 4087 31 00
[/TT Ujjain .. | +25 0 000 0.00 26 58
TGS Varanasi.. | +25 (9| 402900 | —476 | +0 2 04
{EmTET9ean | Vishakha- - | +17 +03012| —496} +0 3 16}
patnam, !
Fifmatesy * | Weshington | +38 -10:220| 1004 |=—1038 15}
l

&%



i) sE areErEl & Asw o, T 1 9w 1988
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gl AT |9REE AW| =9ws | fagre | wf | oW EIRd

English Namee {ndian Names| Mag. | R. A. | Decl. Long. Lat.
| H.M|° 7)° *1°% £
y Pegasi 3. WIE 2.9 0-13|+15—07| 9—00|+12—36
47 Andromeda | T. HIE 2.1 0—08[4+29—02| 14—09|+25—41
£ Fiscium =T 5.6) 1—13|4+ 7—35| 19—43| —0—13
B Arietis Eircril 2.7 1-54{4+20—45| 33—49| +8—29
7 Arietis EIECT i 2.2 2-07|+23—24] 37—30] +9-58
11 Arietis AT 3.9 2—49|+27—13 48—03|+10—27
3 Persel BRUT] Var. 1 8-—07\4+40—55 56—00[+22—26
a Tewrv T 3.0/ 3—47/424_04/ 59 —50|+04—03
3 Tau.y <ig 11| 4-35/+16—29| 69— 38| —5—28
7 Orionis T 0.3 5—14] —8—13| 76—40|—31—07
! Aurigac { @Eﬁ:’f 0.2] 5—154-45-_59| 81—42|+22—52
|} uricais i g 37| 5-35| +9_56| 83—33/—13—22
|2 Polaris > 2.1\ 2-19{+89—13| 88—24/+66—086
{/ Orionis ELE Varl.| 5—55; +7—24| 88—35(—16—02
! Canis Maj~=is, &47H —1.6| 6—45|—16—42| 103—55|—39—36
? Carinac , S —0.9! 6—24|—52_41| 104—48[—75—50
¢ Geminorum | I799 2.0) 7—84|4+31—55] 110—05|+10—06
i oramj TT9Y 12| 7—45[-+-28—03| 113—03| +6—41
7 Canis Minors | 7T 0.5| 7—239 +5—15| 115—38|—16—01
® Cancri Tm_* 4.2| 8—44/4+18—12| 128—34| +0-—-05
2 Cancri ATEEHT 4.3 8—49/—11—54 133—29| —5—05
@ Leonis A 1.3] 10—08|+12—01| 149—4¢| +0—23
S Leonis g. Tl 2.6| 11—13(+20—35| 161—09[+14—20
£ Leonis L 2.2| 11—48/420—17| 171—27|+12—16
S Corvi g; 3.1| 12—29|—16—26| 193—18|—12—12
¢ Virginis 1.2[ 13—25]—11—05] 203—41|+ 2—03
& Eootis trfir 0.2| 14—15|+19—15| 204—04|-+30—44
4 ibran ferarren 29| 14—50|—~16—00| 224—55| +0—20
S Scropil ST 2.5| 16 —00|—22—35| 242—25| —1—59
2 Seropil sas3y 1.2| 16—29|—26—24| 249--35| —4—3¢
) Seorpil He 17| 17—33|—37—06| 264 ~25|—13—47
15 sagittarii | T 9T 28| 18—20/—29—50| 274—25| —6—18
‘1§ Sagittarij 9. 9§91, 2.1\ 18—55|—26—19| 232—13] —3-2i
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Mean Places of Principal Stars on 1st January 1988
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mAsT A Wl amw| 9a5w | G ﬁﬂ'ﬁ?l’,m' T
| English Names |Indian Names| Mag. | R. A. | Decl. Zong. Lat.
H.m.[° “|e slie
la Lyrael At 0.1] 18—37|+38—a0| 260—09|4-61 —44)
@ Aquilae =T 0.9| 19—50( 4+8—50| 301 —37|+5. —i_
B Delphini gfsst 3.7| 20—37|4+14—33| 316—~12| +31—55
£ Delphini afest 3.9 20—=39|+15—52| 317—13)4-33—01
@ Piscis gferor geew|  1.3] 22—57|—20—41] 333—41|=21—08|
@ Cygnaln ~"§:'-‘E|' 1.3| 20—+1|+45—14( 335—10| +59—24
) Aquarid qarayr 3.8 2252 —7—38/341—25! 0-23
a Eridani AT 0.6] 1—37]—57—18/ 345—¢f | —59-.26
a Pegzasi q. 9L 2.6] 23—04|+15-09| 355—20| 419/ -
8 Pegasi q. 9. 2.6| 23—03|+28--01| 359—13|+31—u8
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24 42| 1 03 4910 0510 8 ozho a8 47 13-
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1R 31 43 47|11 47 29(21 31} 34 30
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|
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20 15 57 16]19 33 Q9 18 24 37
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24 22 45 07 33 12|24 44 11 55
26 25| 7 12 03)21 00 11 19 05 34
28 28 371 0 58 25 08,23 48| 7 59 12
a0 30{ 8 03| 53 47 021 m‘ 52 50
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41

Mg!{zllgls T Latitudes

|Dates | +5°[ +8° [+11°(+14°| +17°] +20°| +23° | +-26°| +29° | +32° +35°
Jan. 1|6 8l 136 196 24|6 30!6 35'6 41l6 47'6 54(7 1|7 8
8| 11, 16| =22 27 32| 37, 43| 49| 55 2 9

15| 13| 18| 23] 28 33| 38 44/ 50 56 2 8

22| 15 19| 24/ 28 33 38 44/ 50 355 1 6

29| 16| 20| 24| =28 32 36 41| 46/ 516 56 5
Feb. 5| 16| 20| 23| 27| 31| 35 39 43| 48 526 51
12| 16| 19/ =22/ 25 =28 32 35 38 42| 48/ 57

19| 15 17| 19| 22| 25 28 31| 34 370 40/ 40

26! 13| 15| 17| 19 21| 23] 25 28/ 30| 33 33

Mar. 5| 11 12 13| 15| 17| 18| =20/ 21| 23 24 25
12 8 9 9 100 11 12| 13 14 15" 15 16

19 5 5 5 5 6 6 6 7 7 7 6

26 2 1 1 1 ¢ 0|5 59|5 59's 585 58/5 57
Apr. 2|5 595 585 57|5 56|5 555 54 93| 52| 50, 49 47
9| 56| 54 53| 51| 50| 48] 48 44| 42| 40| 37

16| 54| 51| 50| 47| 45| 42| 39| 37 34 30| 28

23| 51| 48| 45| 43| 40| 37 34| 30| 27 24 28

30 49 45| 42| 39| 35| 32| 29| 23 200 16 10
May 7| 47| 43| 40 38| 31| 28] 24 19/ 14 9 1
14| 46| 42 38 33 29/ 25 20 15 10 4] 4 54

21| 45| 41, 37| 32 27| 22 17| 12 6 0] 57

28| 45 411 370 31| =26 20| 14 9 34 56| 43
June 4| 46| 41| 37 31| 25 20| 14 8 1| 54| 49
11| 47| 42| 37/ 31] 25 20 14 7 0| 53 46

18| 48| 43| 38 32| 26 20| 14 8 1| 53] 45

25| 49| 44| 39| 33 27| 22 14 8 2| 55/ 45
July 2[ 51| 46/ 41| 36 30| 24 17| 10 4| 57| 47|
9l 52| 47| 42| 38 31] 26| 19| 13 715 0| 59

" 16| 54| 49 44| 39/ 34| 27] 23 17| 11 4 53
23] 53| 51| 46] 42| 37| 32| 277 <21; 15 95 7

30| 56| 52| 48| 43| 39| 34| 29 24 19| 13 2
Aug. 5, 56| 53| 49 44| 40| 36| 31| 27| 22 17| 17
13| s8] ¢3 50 46/ 43 39l 35 31| 26 22 12

20| 58| 53] 50 47/ 44| 41| 38 34/ 30' 26 27

_ 27| 54| 32| 50| 48 46, 43 40/ 37 34| 31| 23
Sept. 3! 53, 52| . 50| 48/ 46| 44| 42| 40| 38| - 35 38
10 52| 51| 50 49| 47| 46| 45| 43| 42| 40/ 33

17 51| 50| 50| 49| 49| 48 47| 46, 45| 44| 48

24| 49| 49| 49] 49| 49| 49| 49| 49| 43| 48 43

oct, 1| 48| 49| 49/ 50/ 50/ 51| 51l s52{ 53] 53] 58
8| 47| 48| 49| 50| 51| 52 54 56| 57| 586 54

15| 45| 47| 48| 50| 52| 54 56, 586 ‘16 3 9

22 45| 47| 50| 52| 54| 576 06 3 6 g 15

29| 45| 48| 51| 54/ 576 0 3 6 9| 13| 11
Nov. 5| 45| 48| 52/ 56/6 0 3 70 11| 15| 19| 27
12| 47| 51| 54| 58 2 6 10, 15| 21| 26 84

19| 49] 53] 5718 1 6l 11} 18| 21| 26| 31| 47

26| 51 566 1 5| 10| 15 20( 26 82 38 54
Dec. 3| 54| 59 4 o 14| 20 25 32| 38 44| 5i
10, 57l 2 71 12| 18| 24] 30| 36| 42| 49| 57

176 1 6| 12| 17| 22| 28 34/ 40| 47| 547 01

24 4 9| 15| .20 26 32| 38/ 44| 51| 53 05

31! 7| 12l 18l 23] 290 85| 41 ‘47! 3547 01 - 08




42 : AgTEr SUNSET (Upper Limb) 1988
Mc::ltgs § seTfar Latitudes
Dates | +5° | +8° [+ 11°[+14°/+17°(420°) +23°|-26°] 4-29°] 4 82°) 4-35°

]
Jan. 1|17 59(17 54|17 48/17 43|17 38|17 32|17 26'17 20|17 13|17 6|16 59
8|18 2f 58 531 48| 421 36| 30, 24 18 11{17 4
15 5118 1) 56/ 51 4@ 41/ 36 30 24 18 11
22 8 f 18 0f 85 500 45{ 40, 35 30 24 18

29( 1. 71 3 59 55 50 46
Feb. S{ 121 8 5018 1 5? 54 500 46| 42| 37) 32
12| 13 10/ 7/ 4f1s 1| 58, 55 52| 48 44| 39
19 14 11 9| g 4f1s 1| s9| 56| 53 50| 46
260 14 12| 10| s g 4l1s. 218 o[ 57| 55| 52
Mar. 5 13 120 100 9| g 6 5 3l1s 2l18 0] 58
120 120 11y 11] 10, o g s 7t 6 518 4
w11 11l 1l o1 3] 11 11 1] 100 10p 10
260 100 100 11l 11| 120 12| 12] 13 14| 15| 16
Apr. 20 9o 10| 11| 12| 13 14 16 18/ 19/ 20/ 2
8 o 10 12| 14| 16| 18 200 23] 25 27
6 8 11| 13 15 18 =20l =23 26 29 32
7 9o 12| 11| 17| 20 23 26 30 34 38
96 9 13 16/ 19 23 27| 31 351 40 44
6
7

41 36 31 25

ol 33l 17| 21l 25| 29| 34 39| 44/ 49
10, 14| 18| =23 =28 33 38 43| 49| 55
11f 15| 20[ 25 31 36| 42| 48] 54[19
28 91 13} 18 23| 28 34/ 40/ 46|/ 52| 58
June 41 10| 14| 19| 24| 30| 36 42| 49 56{19 3 i0

11y 16| 23] 27! 33 39 45 52) 59 6] 13
18 13 18 24 29 35 41| . 47; 54{19 1 8 16
25) 15 20/ 26 31| 3¢ 42/ 48 55| 2| 10| 18
July 20 16 211 27| 32| 37 43| 49 56 3| 10| 18

9 16 211 271 3 37| 43| 49/ 55 2 9] 17
},g 170 221 271 32| 37| 42| 48] 54 0 71 14
a0l 17 - 22 271 390 371 41| 46 5201857| 3| 10

6 201 24| 28 33 38 43| 48| 54[18 59 5
Aug. 8 75l 191 23 271 31| 35 39| 44| 49| 54[18 59

ool 13 60 201 23 26/ 30 34 38 43| 47| 52
o7 8 ig 17]- 20| 23| 26| 29 32 36 40| 44

31 58

13 15| 17! =20/ =22 25 =28 31| 35
Sep- “3 g! g 8 10/ -12] 14| 18 18] <20/ 23] 28
; Aros 4 5 6 8 9 10| 12| 14| 16

:Jz 41 poi 5(5) 0 1 1 2 2 3 4 5 6

5 521 51 17 85i17 55,17 55|17 55|17 55117 55|17 56|17 56|17 56

Oct- 4] a8 511 50| 50 49 48 48) 47 47 46
o ol e 47| 46/ 34] 43| 42° 40{ 38 37| 36

‘1,0 i 42° 411 39/ 37 35 33 311 =29 27

22 43} “ 39 371 35 32|, 30 27 24 21| 18

29 a9 37 34| 31 28 25 21 17 14 10

Nov. 5 42 sl 35| 32 28 24 20 16 12 8 K
12{ 42 33 34 30| 26 21 17 12 7 2[16 57

19 42] 38 33 29| o4 20 15 10 5|16 59| 53

26| 43 39 84 29 24 19/ 14 9 3| 57| =0

Dec: 3| 45 40/ 350 30| 25| =20/ 14 8 2| 55| 48
10/ 48] 43 38 33 27| 21| 1s 9 2| 55l .48

17| 51f 46 40 35| 30| 24| 18] 11 4/ 57, 150

24| 55| 49 4 39| 33 27| 21| 15 8(17 1| 38

2

5147 42| 36| 31| 25 19| 1 51 - 58

TEIET FT9 1988 Timings of Moonrise in 1988

For the Central Meridian of India (82}° E)
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44 TRITIFTAT 1988 Timings of Moonrise in 1988
For the Central Meridian of India (821° E)
g \ April ‘ May l June
Mornth |
AT | i
iRy 10° 20°‘ 30°‘ 10°l 20°| 30° 10°| 20°| 30°
Lat. i
ﬁ-_Daie H. M.|H. of.|H. M./ L. M.|H. M.|H. M.\ H. M.|JH. M.|H. M.
1017 27117 28|17 30017 42017 s6lis 11l19 23|19 4720 16
2 (18 1218 “18[18 2sl1g 3818 53(19 14|20 =24j20 48'21 16
318 59019 1019 22[19 32[19 5420 19(21 23l21 44[20 08
4|to 1920 04,20 21{20 32|20 56|21 24|22 17|22 34|22 53
5(20 42121 02(21 24l21 38|21 5822 26|23 06]23 1sl23 32
6|21 39|22 02|22 2822 33|22 56]23 23|22 51|23 58]0, .
7 122 3923 03[23 33|e3 29{23 49[-+ |-+ |-+ -] 0 08
8123 39.. .... ..I.. ... -.lo 120 34/ 0 36/ 0 37
91.. ..lo0 040 3210 2000 36/0 54/ 1 16| 1 12| 1 08
100 3801 001 26/1 08 1 81 311 591 50| 1 40
i1 331 52| 2 131 52| ! 58/ 2 o04] 2 43/ 2 29/ 2 14
1212 24/ 2 382 54/ 2 35 2 35| 2 35(3 31] 3 i3/ 2 59
1313 1113 20/3 3003 18/ 3 18/ 3 ©6| 4 22/ 4 01| 3 37
1413 56/ 4 00 4 04 4 02| 3 51| 3 395 17| 4 53| 1 25
1244043843(,4494.3415613548520
5 245 17/5 08/ 5 39| 5 19 4 56{ 7 09| 6 46| 6 19
{gg1955864363260‘)543802742718
5916 42|16 21| 7 28 7 03| 6 35| 8 538 37 g 17
ég25172970582480473294[928914
8 458 21(7 54 9 19| 8 57[ 8 31/10 26l10 18l10 09
21 9 4110 1608 4slin 111 9 52l 9 3011 10/ o6y 02
= 36110 13/ 9 45|11 01|10 45/10 28|11 54{11 5411 55
23 (11 30111 0810 44{11 48|11 36|11 24
] 12 38|12 43|12 49
24 112 20112 02(11 49l12 32012 24|:2 1813 24[13 33|13 44
25 |13 0812 s4l12 3gl13 16[13 16[13 11|14 13|14 27
i e 14
2‘1;13 5413 44/13 3314 00|14 02|14 05015 0615 2515 22
27114 3814 33|14 o7l14 45014 5215 0016 04|16 261
23‘15 22|15 2215 21f15 33{15 45{15 58|17 06 17 301? 35
29 116 07/16 11/16 16|16 24[{16 41|16 59'18 09|18 33 -
29 | ¢ 33l19 ¢
50 116 S317 02017 19/17 2017 41|18 04119 11119 33/30 o
.n| 18 20{18 43{19 11

I7E139 Fre7 1988 Timings of Moonrise in 1988
For the Central Meridian of India (82}° E)
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For the Central Meridian of India (824° E)
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Tablefor correction to L.M.T. of Moonrise for the desired meridion
Daily West longitude in time | C.| East Longitude in time
variation ~ Minutes M. Minutes
in rising
58 42 26 10 __D_ 6 22 38 54
M. | M.| M. | M. | M. M. | M.| M. | M
og|+1.1 [+0.8 |4+05 |+0.2 0.1 {0y Jm0i7 f—1.1
99/ 1.2 0.8] 05| 0.2 0.1 0.4 08 1.1
30| 1.2 0.9 0.5 0.2 0.1 0.5 0.8 1.1
31 1.2 0.9 0.6 ‘0.2 0.1 0.5 0.8 1.2
32| 1.3 0.9 |- 0.6 0.2 0.1 0.5 0.8 -1.2
33| 1.3 1.0 0.6 0.2 0.1 0.5 0.9 1.2
34; 1.4 1.0 0.6 0.2 0.1 0.5 0.9 1.3
35| 1.4 1.0 0.6 0.2 0.1 0.5 0.9 1.3
36 14 1.0 0.6 0.2 0.1 0.5 '0.9 1.4
37; 1.5 1.1 0.7 0.3 0.2 0.6 1.0 1.4
38| 1.5 1.1 0.7 0.3 0.2 0.6 1.0 1.4
39| 1.6 1.1 0.7 0.3 0.2 0.6 1.0 1.5
40| 1.6 1.2 0.7 0.3 0.2 0.6 1.1 1.5
41| 1.7 1.2 0.7 0.3 0.2 0.6 1.1 1.5
427 1.7 1.2 0.8 0.3 0.2 0.6 1.1 1.6
431 1.7 1.3 0.8 0.3 0.2 0.7 1.1 1.6
44| 18| 13| 08| 03 02| 07| 12| 17
45| 1.8 1.3 0.8 0.3 0.2 0.7 1.2 1.7
46 1.9 1.3 0.8 0.3 0.2 0.7 1.2 1.7
47| 1.9 14 0.8 0.3 0.2 0.7 1.2 1.8
48] 1.9 1.4 0.9 0.3 0.2 0.7 1.3 1.8
49 2.0 1.4 0.9 0.3 0.2 0.7 1.3 1.8
50, 2.0 1.5 0.9 0.3 0.2 0.8 1.3 1.9
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Table for correction to L.M.T. of Moonrise for the desired merldian

_Daily West .longitude in time C. | East longitude in time-

variation Minutes M. Minutes

1N rising | -

58 , 42 26 10| 0 6 22 38 54

M.| M. | M. [ M. | M. M. | M. [ M. M.
51| +2.1 | +1.5| +0.9| +0.4 —0.2/—0.8 {—1.3 [—1.9
52| 21| 15| 09| 0.4 0.2 08| 14| 2.0
53] 2.1 | 15| 1.0 o4 0.2 08 | 1.4 [ 2.0
54/ 22| 16| 1.0 0.4 02| 08| 1.4| 2.0
55| 22| 16| 1.0| 0.4 02| 08| 1.5 2.1
56| 2.3 16| 1.0| 04 0.2 09| 15| 21
57| 2.3 1.7 1.0 0.4 0.2 0.9 1.5 2.1
58| 2.3| 17| 10| 04 02 09| 15| 22
50| 24| 17| 11| 04 02| 09| 16| 2.2
60] 24| 17| 11| 0.4 02| 09| 16| 23
61] 25| 1.8| 1.1 0.4 03| 09| 16| 2.3
62| 25| 18| 11| 04 03| 09| 16| 2.3
63| 25| 18| 11| 0.4 03 1.0| 17| 2.4
64{. 26| 19| 12| 04 03} 10| 17| 2.4
85| 26| 19| 12| 05 03| 1.0| 17| 2.4
66 27| 19| 12| 05 03| 10| 17| 2.5
670 27| 20| 12| 05 03| 10| 1.8| 25
68) 27| 20| 12| 05 03| 1.0 18| 2.6
69 28 20{ 12| o5 03| 11| 1.8 2.6
0 28| 20 13| 05 03| 11| 18| 2.6
Ml 29% 21| 13| o5 03| 11| 19| 27
72 29 21| 13| o5 03| 11| 19| 27
Bl 29| 21| 13| 05 03| 11| 18| 27
74 30] 22| 13| 05 03| 11| 2.0 2.8

| DR

PETo

]

TZT % AEgw WHr 1988
Mean Longitudes of the legw_;__——-{?——
= . HEd
ard |f@) ggu |gomafa | awfy | g | @O ST =
= - : : ercu
"l Month D.‘Neptune_l Uranus | Saturn | Jupiter l “ Mars venas J ry,_
Jan. 1{27843 28]261 49 12]2631423| 30" 1 37/21819 22 35? }g fg gééng' gg
el U6 s e U 5332232 31 21.02] 36 16 30
5038 54°32| 314119 5
) 31| 5214 10 1s2641436| 32 31 11]ea¢02 23| 472219, 77 11 58
) 41 ~|oaled 23 et Ryt e
| Feb. 10| s748)  1721] 34 41| 832102[239 16 48| 632 el
; 201279 0123| 24-23| 54 45| 3410 53|244 31 10| 73 24 521590243
{ Mar, ' 1 ‘o 45 32| 05 2609199 58 07
. ~1]-  0458| 31 25|2651450| 3500 44)240 45 32| 99
11] 0g34| 3827 634 54| 5036|254 59 53)111 %’é’ ﬁg fé{’i‘é gé
g} 4209| 45-30] 54 59| 3640 27|260 141512 =
_ e o A
apr. To| a544| 52 32lo661503| 37 30 18]265 38 36[143 29 831327 2078
Lt 220 1920| 59 34 35 08| 3820 10[270 42 58|159 31 2a| 41 3508
30|  2255[2630637|  55:12| 39 10 01|27557 201753 3
56 ol T P 8 49| 8530 32
Nfay 10 2630 18 39|9671517 59 52|281 11 41|191 33 :
-~ 1201 3006| . 2041 2635 21| 40 490 44|286 26 03(207 35 gg igggf gz
30| 8341| 27 44| 55 26|41 39 35201 40 24122336 TOIITC T
b 3716| 34 46|26815630|-42 29 26296 54 46239 3 1
48, a5'3s|" 23 96[249 12 09
un. 9 4052 4148 35 35| 4319 18[30209 08|25538 56/2
! 19| .44 27| 48 51| 55 39| 4409 09]307 23 29|271 40 1322(1)%%3
29 14802| :55532601544) 59 00[312 37 51287 41 30331 £
127l ed0558" a5 37 J2 42 46] 11 58 22
July 9| 5137(2640255 35 48| 4548 52(317 52 121303 42
90719 5513( 7 0958 55 53| 46 3843|323 06 34(319 44 23 g%ig 41%
©29(  5848| -17:00|2701557| 47 28 34|328 20 56/335 45 4
2403 38 0l 4 51 44 34
Aug. 8'2800223] 2403 36 02| 481826333 35 17|351 46 36/134
i3 0559 . 31 05| 56 06| 400817|33849 39| .7 47 353|175 gg gg
28| 09 34] 38 072711611) 5808|344 04 00| 2349 10121635 2
Sept. 7| 1309 4510 35 15 5048 00|349 18 22| 39 50 26{257 30 47
A7) 1| 82 12| 56 20| 51 37 51{354 32 44| 55 51 43/29826 11
27%  2020| - 59 14|2721624| 5227 42|359 47 05| 71 53 00339 21 55
oct. 7|  2355)850617 36 29 531734 501 27[ 87 5417| 20 1700}
17 27 31 %73 16| 55 38 540725 1015 48103 55 33| 6112 24
27 3106| 20212731638 57 16| 1530 10,119 56 50102 07 48
Nov. 6| 3441 27 24| 36 42| 5547 08| 20 44 32]135 58 07(14303 12
16! 3317| 34 26| 55 47] 56 36 59| 25 58 53{151 59 23/18358 36
26| 4152 41 28|274165)| 57 26 50| 31 13 15|168 00 40{224 54 01
Dec. 8] ‘4527 48 31| 36 56| 5816 42| 36 27 36]184 0157|265 49 25
- 16|  40903| 55 33| 57 00| 5906 33| 41 41 58[200 03 13{306 44 49
61 523826602 35[2751705| 56 24| 46562 [216 4303 474013
31} 5406 06 05| 27 07| 602120| 4933 (1[2240509] 8 07 ssk




'Geocentric Positlon of the Pl 10 and Mean Longitades o the

50
Sun and the Moon in 1983 '
Pluto g9 ‘ @ @ =
Month- 11 s AT E =TT
Date 5
Long. l Decl. IM. Long. M. Long. ‘I;Ia{:_r‘ SEDI;:' .
] - o e v - “w. ¢ F 7 = 2 -
Jan. 1}12 m 00115 N 530 s 15 280 09 54| 63 09 30| 55 33| 15 09},
11 14 57 17| 289 00 17| 194 55 20/ 55 05| 14 08
21 24 {16 02 16| 298 51 47| 326 41 10| 61 02| 16 38}
: 31 31 07 13| 308 43 04| * 98 27 00| 54 23{ 14 50|
Feb. 10| 35 12 09| 318 34 27| 230 12 50| 56 21| 15 20}
20 34 17 n4| 328 25 50 1 58 40|60 10| 16 25
Mareh 1 31 22(0 N 02| 338 17 14| 133 44 30| 53 58] 14 43
11 24 26 08| 343 08 37| 265 30 20| 57 50{ 15 44
21 13 30 15/ 358 00 00| 37 16 10| 58 31| 15 58
31 o1 33 21| 7 51 24
y : 169 02 0n| 54 55| 14 49
April ;g 1¥ gg g; §g 17 42 47| 3:7]0 47 50| 59 92| 16 04
27 34 10[ 72 33 40| 56 40| 15 28
- 30 13 37; 38! 37 25 34
| 204 19 30| 55 3215 07
May 10| 10 57 | 36 42( 47 16 57| 336 05 20|59 23] 16 11
201 40 a5 45| 57 08 20| 107 51 10| 55 10| 15 03
30 25 32 48|67 00 43) 239 37 0o 57 18| 15 35
June 9 12 28 47| 76 52 07| 11 22 50| 58 40 16 00
~ 13 5 0% 24 45186 43 30 143 08 40| 54 18| 14 48
2 53 19 45| 96 34 53| 274 54 30| 59 17| 16 08
48| 14 41['106 26 17| 46 40 20| 57 14| 15 36
4? 0g 36| 116 17 40| 176 26 10| 54 10| 14 45
4 02 3 1126 09 02| 310 12 00| 60- 50| 16 34
o2 5 2y 2 1136 00 27( 81 57 50| 55; 40 15 11}
5 é 5 161 145 51 50| 213 13 4] 54 47 ‘14 55
4 . © (155 48 13| 345 29 30|61 21| 16 43
& ggio S 0] 165 34 36/ 117 15 20 | 54 30| 14 52
F5 - 111175 26 op| 249 01 10| 55 59| 15 14
2 20] 185 17 23| 20 47 (0| 60 37| 16 32
fg & 2 291 195 08 46| 152 32 50| 54 02| 12 44
5 27 38| 205 00 10{ 284 18 40| 57 27] 15 38
25 46; 214 51 33 56 04 30| 58 59| 16 05
34 25 sc|2 4 42 c6| 187 50 20| 54 21] 14 48
59 2511 G :?4, <} 319 36 10| 58 43| 15 59
22 26 o o5 42| T91 22 00| 57 ¢4 15 34
45 27 1 1 17 ¢l 223 07 50|55 25[ 15 08
0§ 3 120 408 2¢| 354 53 4([£912] 16 08
"| 3*1 16! 3 59 53| 126 39 30| 55 24} 15 07
3= ’ 2 55 34|l 192 32 25] 54 19| 14 48[

g7 &1 0 IFTRTA; 19 88 g 50 A [
Time when the Moon enters the Zodiacal Signs in 1988
JANUARY FEBRUARY | MARCH
fediwm <fo | oww (fawis| wfe | awg |feds| ofa | asx
Date |Signs! Time |TDate| Signs| Time | Date | Sigrs! Time
‘ H. M. H. M. I H. M, |,
3 @ |5 490 1 A |23 ail 2 m 18 28
5 a 117 20 4 m (12 24| 5 o~ : 7 02
8 m | 6 08 7 ) 06t 7 m |17 54
10 ~ {18 45 9 m |12 8 10 : 2 27|
13 m 5 g4 11 r 120 02 12 v 7 59
15 o1 23 14 s |o ofl 14 = l10 31
17 w13 4l 16 = |0 53 16 '3 11 12
12 = 113 311 18 € |0 16! 18 L 11 17
21 ¥ 113 231 20 r |0 u7| 20 8 12 38
€3 T 14 08 22 o 2 261 122 o 16 57
25 g 18 13 - 24 o |8 24 25. | m 1. .00
28 " 1 3:3'3L 26 - @ (17 474 27 9 12 24
30 @ 111 -, 29 a 5 44; 30 ] 1 19 |
i
i | At i
APRIL ‘ MAY \ JUNE
|
H. M. H M H, M.
1 a (10 24| 1 m (7 o086 2 v 2 28
3 m 23 28 3 ¢+ e 21] 4 = 5 04
6 7 7 57 5 w (19 23] & % 7 32
8 v (13 48 7 = [23 07 S L 10 36
10 = (17 38| 10 ¥ |2 09 10 ¥ 14 35
12 % (20 00 12 T 4 54 12 o 19 47
14 r (21 17| 14 o 7 541 15 @ 2 52
16 o 0 |23 03| l6 o |12 3 17 a2~ |12 {80
19 I 2 45| 18 = (18 401 20 o 0 34
21 » |9 41! 21 a |4 23 22 = |13 26
23 | a |20 o8| 23 . w |15 14 25 | m | 0 28
26 w |8 47} 26 a | 5 17| 27 : 7 45
23 ~ |21 07 ‘ 28 m 115 33 29 wo |11 2g
! 30 ; a2 18
! | |
i
e e
]
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Time when . Moon enters the Zodiacal Signs in 1988
juLY AUGUST { SEPTEMREER
- i ' s d _.
{fzais | <ifw | gwa iz | <fo | a3 [faafs ) <fa IHT
1 Date | Sign | ;Time | Date| Sign | Time | Date | Sign Time
1
HO M| H M J H. M
1| = |13 00 1 T (23 26 2 o |13 45
3| x |14 06| 4 s |1 571 4 @ (21 10
5] ow |16 11] 6 o |7 17| 7 | .48
7] v (20 00| 8 = (15 26| 9 m (20 17
A0l m |1 48 11 £ (2 03] 12 ~ |9 - 22
A2 @ 9 41 13 m (14 16| 14 mo (21 37
141 a |i9 45 16 =~ |3 23| 17 7 7 53
17 om |7 51 18 m (15 40| 19 w15 13
19| = |20 51 z1 ¢ (1 23] 21 = |19 09
22 | om (8 42| 23 w 7 15| 23 %x (20 19
32 1; g gg gs = |9 34| 25 T |20 01
: 7 |.%x (9 31| 27 0
28 ' = (22 55 29 T |9 2 ¢ |5 i
80 | x (22 55 31 5 |9 56| 24 r |22 18
O"CTOBER ' NOVEMBER \ DECEMBER
H. M - p
{ ‘H M. ]H M
21w |4 14| 3 2 '
m o9 34| 3 o 5 26
; Q@ |14 04 5 | & o2 35| 5 m |18 18
o[k 2 31 8 m {10 16| .8 & 1.3 28
ok 15 330 10 7 19 28| 10 B |9 36
m )3 27| 13 n 2 42| 12 & 113 55
,}4 i ¢ |13 27 15 = | 8 08) 14 X 17 08
" 16 |21 13] 17 » 12 z 16 ¥ ) .34
:2;3 = 12 33 19 T 14 39| 18 B 23 41
¢ *® |5 26 21 < 116  35( 21 o |3 15
23 W 6 30| 23 i3 4g! 23 @ '3 08
25 8 |6 54 25 122 53 25 a i 32
277 b |8 30| 28 6 28| 28 x 2 00
29 | = [13 01 30 17 32| 380 & |14 40
31| & [21 37 :
J !
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1988 & W
ECLIPSE IN 1988
i
Solar Eclipse
ill be two Solar Eclipses in the year 1988. The
totglhe::li;‘;vsle of the Sun will occur on 18th March, Friday,
will be visible as Partial in India. Annular eclipse of the Sun
will occur on 11th September. Sunday, will be visible in India.
% 1988 & @ TA-AEW & | w18 W, wFAT A
gRaraT aarE 0 TR AT & FFOHA & FT H g GA
fegim 11 faqeay, FHATT A QT A FHFOBR T AL
ad ¥ gv g ! Lok - '
Circumstances of the total eclipse18th March. Friday 1988.

H. M.

ipse begins 4—54
Eclipse begins s SE

Central Eclipse begins .. E—;{ﬁqq sk, 55 _.F‘

Central Eclipse . e B o728

Central Eclipse ends .« HET - 902

Eclipse ' ends oo His oe 10~=02

Certain Places in India where the Sun will rise’ before the

end ‘of eclipse. ‘ . B
Eclipse ends

o ' Sunrise
Flags H M H. M.
i 7—05
Abmedabad 6—46
Allahabad (65—-02 ;:g?
Banglore . —3 iR
Bhopal ., 624 :
Bombay ‘ 6—45 s '?._9'3
Calcutta 5—43 ’;:(1) g
CaEsgg
L Soled Rl
Nagput R o A
Circumstances of the annular eclipse 11th Sept., Sua da]ﬁ 1_9\815..,.
o il
) ﬁ'}clipse begins .. e oqq e 7—13
Central Eclipse begins.. G‘Wﬁi‘ﬁ 8--2 :
Greatest Eclipse - -« R T A 10—.1‘;.
Central Eclipse ends .. ST - =5
Eclipse ends L qe o 13—1t
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Certain places in India where toth the beginning and
ending Phases of the eclipse wijl be visible.

Places Eclipse Greatest Eclipse ends
5 begins Phase

Allahabad 7—41 8--29 9—20
Ahmedabad  7—27 8—23 9—26
Banglore 7—21 8—36 10—01
Bombay 7—21 8—2¢6 9—38
Calcutta T—45 3—37 9—32
Ujjain =49=29 8—-25 v 9=27
Delhi 7—45 - 8—24 9—04
Madras 7=23 8—38 10—04
Bhopal 7—31 8—26 9—28

LUNAR EC{IPSE
7% Ugur

_There will be two lupar eclipse in the year 1988, The
‘partial eclipse of the Moon on 3rd March, Thursday, will be
visible in India. The partial Eclipseof the Moon will cccur on
27th August 1988 Saturday, will not he visible in In dia.

9 1988 H Y % A W | 3 A 1988, TEATT FrAATAT
WA W AT AT 99 F 399 g1 fz 27 WA 1988,
AT A AT GoIArq TG W< 7 F 2% TG S0 |

Circumstances of the Parti :
1988, Thursday. i Partial Lunar Eclipse 3rd March,

. H. M.
Moon enters. Penumbra e T .. 19—14
Moon enters Umbra e e 21—38
‘Middle of the Eclipse - qET .. 21—43
Moon leaves Umbya v -G .e 2149
"Moon leaves Penumbra ! e .. 00—12

. Circumstances . .
1988, Saturday, of the Parha] Lunar Eclipse 27th August

H. M.,

Eclipse begins e L e 15—37
~Middle of the Eclipse = Heg - e 16=35
_Eclipse ends - | ®a - 1732

o= ¥ FET FT AR, 1988 >
Timlngs Of Lunar ABPQCt‘ in 1983
3 P : aug |fe=aiw q9q
|G| g | wn |faais| A il i

Date |Aspects| Time Date | Aspects| Time | Date ;Aspectsi ime
Januar H M, H. M,
1 34 20w &|11 o1
B wm| 14 il AT ¥oslis a2
Sl e 12 06 21|y %*| O 31
ily |2 a3l o ojl2z 31 gy &) 2 56
2 .3 20 ¢ A |22 05 B %10 02
g x|l 27 % |23 00 woox|11 29
o rl15 28 13 m- x| 2 14 o =14 11
s LA |20 17 3 =10 46] 22|/u &£ 0 37
2l % % {10 22 ¥y oll5 06 W o*| 2 57
L &2 52 w % |20 42 g 4| 3 05
K r |22 08 14 r? L 3 05 @ < ls 53
3 Q|4 45 Hoel7 43 y =20 00
i &|5 22 w & |17 41 23} ¢ o] 3 . 25
W21 19 ¥ |20 38 e s N b
4y o|1 42 155 »|0 25 b o|10 58
¢ @6 39 Wos| 4 22 oslen B
® &7 13 h x| 6 10 © *|16 37
¢ w(13 36 ¢ o|l0 2& o4f¥ D| 4 47
. ¥ & |22 37 ¢ <19 17 ¥ 4 4 29
5/ |9 09 | 2 @22 20 * =17 22
. |e aljiz 53 6le |4 32 ¢ a7 20
BMoow |22 51 5 x5 200 o5|¥ ¢4 49
6lv w9 23 ¥ L6 49 A I
B 1SN ¥ a3 48 g T s
H 19 33 17| % i 5 36 9 &|12 15
.7l ® o 1 00 o] 5 7 23 g a|l4 08
e &35 52 R 4|9 36 214w 53
% a1 03 B «|[11 25| -26/®@ B|3 32
v ®lis 53 ¢ %|[I8 53 Wit 9 1 57
¥+ (21 28 s |23 27 v @13 52
R a2z 03 qglw |4 51 S8 05, L Ra8
-8|® a2 09 ¥ =|[10 33 e %18 17
¢ ols o4 v (19 34 @1 53
o @m0 24 192 ofo0 26 27| ¥ =|11 52
¥ @17 48 ¢ 2|0 30 v g3 40
v 4l2 .28 y &|9 34 ¥ 0|16 09
oly @|8 57 ® e¢ll0 37 K] A2 34
®© 4flg 40 o= |11 52 g ¥ T 0 03
e w|o 14| ool w1 08 Y, £|16 45
K D11 46 v =2 41 Y w18 2
g D15 08 n &9 21| g9 ¢ & 3 . 35

v a0 32 !

& ¥ |21 12
11lv o |10 56 [
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The following Ephemeris published by Gevernment Jiwaji
Obesrvatory Ujjain are available:—

Year Price PE’»FICOPY
i RS,
1542 5 e 0.62
1945 S L s 5 0 1.00
1946 5 58 . 1.12
1947 to 1951 .. A bo 1.00 Each copy
1952 s0 1962 .. 1.25 .
1965 to 1966 .. e 3 1.25 i
1968 to 1969 * .. 1.50 ,,
1971 to 1973 .. a1 ol 1.50 e
1974 ois s e 2.00 »
1975 t0 1976 .. 5.00
1977 to 1980 .. o e 8.00 -
1981 to 1988 .. (ese 13.00 ,,
Opportunity for Booksellerg

Booksellers are allowed 33% discount and free postage
the order for five or more copies.
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