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PREFACE

Among the observatories built by Raja Jai Singh, the oh-
servatory of Ujjain has grzat importance in the period of anci-
ent practical Astronomy. The Ujjain city was on the Tropic of
Cancer, while the position of K»shi, 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, resulting that
the Sun goes towards theNorth from the zenith of the Ujjain.

About 4636 years ago, when the maximum declination of the
Sunand the latitude of Ujjain wereequal, 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, i.e
Ceylon) crossed the Tropic of Cancer. Therefore the meridian
line of U)jnin became the prime Meridian of India.

Because the calculated planetary position as per Indian
astronomical method is at mean midnight of Ujjain orlocal 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 Ujjain
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 consiclered 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 Ephemeris in English was started from the
year 1942. Looking to the difficulties in understanding the
English Ephemeris by the Hindi knowing persons the Inecessary
heading, 7. e, are given in Nagari Lipi (script) with detailed
introduction in Hindi from the vear 1964.
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The geocentric places of the planets given in this book are
true from the true equinox of each day and have been compu-

tIEdd from their respective elements, calculated by the method of
ndian Astronomy with the latest correction required to get the

apparent position, The places of the planets are given for 12 .

’ ] ] . . . s
(r)n.c.oclg noon Indian stanuard time and for the convenience, the
obcon is given for midnight also. The Ujjain mean local time

served only for the sidereal timé given for the noon.

p The timings of Moonrise, Sunrise and Sunset given on pages
s tt? 46 are.only for the Central Meridian of India. To find
e time of rise or set for any place, see page V.

nve"i-v'e are trying to add some useful topics in the Ephemeris
every year. The M. C. tables and mean longitudes of Uranus

& Neptune have already been added fromm the previous is users.

T . o el

ﬂ:}: gqll:atlon‘ of time is also given to find the apparent time in

i Iapt emeris, Correction Tables (pages 47-48) are added from
st three years. Tt is useful to know the local mean time of

Mbonri asi idi
L rl’ls:i.for dasirad meridian. Thus the book contains more
Hormation than other Ephemeris.

_ Uexoress my thanks to Shri A. Bandyopadhyay, Director

Positional Astron , 8
' omy Centre, New Alipore, Calcutta for his per-
sonal Co-operation. pore, Lalct 1S p

{.
~am also thankful to my staff membars Messrs. J. K.

fﬁi’gh}lmnshi,. R.P. Sharma, S, B.'Karmalkar, D. C. Mahes-
ari for their active and sincere Co-operation.

.“y.zputtn .t—‘tie end, T express my thanks to Shri Mahavir Prasad,
p‘:rs V;VIWU'O“BI', Government Régional Press, Gwalior for the
ersonal iaterest taken by him while the Ephemeris was in

the prass.
Ujjain,
22nd December, 1085,
K.L.,PANAGARE,

- Superintendent,
Govt. I.O., Uijain, M. P:
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A NOTE TO COMPUTE THE TIME OF
MOONRISE, SUNRISE AND SUNSET IN 1985

The timings of Moonrise, Sunrise 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° for Moonrise and 59,:8% or 11°

etc., for Sunrise, which are situated on the Central Meridian of
Yandia. The L. M. T. and L. S. T. for these places coincide with
each other. L. M. T. of other places whose latitude lies between
these limits can be found by simple interpolation. In order
to find the L.S.T. of Moonrise, Sunrise or Sunset for other places
proceed as follows :—

(i) Find the L. M. T. for thz latitude of the places by inter~
polation.

(if) Convert the longitude of the place, it given in degrees,
into hours and its parts by dividing it by 15.
(iii) Add the result of (if) to (i) algebrically.

Example.—To find the time of Moonrise, Sunrise and Sunset
in LS.T. on January at Delhi lat. 284 39"N.;
long. 77°-13" E., and at Madras lat. 13°-04'N,,
long. 80°-15'E., in hours 5 H, 9 M. in
hour 5h 21=,

Correction minutes to.find . 3. T. from the L. M. T. for Delhi
subtracted from 5"-3)-m==--21% and for Madras long. 5h 21m,
Madras subtractel from Sp-30™ =49m,

Timings of Moonrise

From page 43 we get L. M. T. of Moonrise on Ist January
1985 for the latitudes :—

Lat. 10° 20° 30°

L. M. T. 4h o] 7w 13090 | 3p-@m
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. By iuterpo!ation L. M.T. and correction for desired meridian
as per table given on pages 47-48 the L. M. T. for Moonrise
becomes 13"-2= at Delhi and 13 152 at Madras as per-

rule (/i) by adding the correction minutes accordingly
the .S.T. for Moonrise on Ist January 1985 at Dzihi 132.23.m
and at Madras 139-24.5m,

Timings of Sugnrise

From page 41, we get the L. M. T. of Sunrise on 1st Jaguary
1985 for the latitudes:—

Lat. 17 20° 23°

L. M. T. fr-30m 6"-35= Gh-djm

By interpolation L. M. T. of Sunrisec becomes at Cal-
cufta and 6" 33=at Bombay, by adding the correction minute
the I.S.T. of Surrise at Calcutia 6" 40m—24m.64-162 and
at Bombay 6t 33m439m —7h ]2m,

ote.—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 nzcessary for each

day,
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I3, e, faed), TAIL uF qor H wen AduITATSHT HT fatoi
F AR UST St ¥ wRdw sofiwees ¥ sgar AgEqe @A
AT WA SAataETaRT § gt 5t feafa S1F FF @l
T & & 9T AR S qufa: IsorT weasar ux At g o
IS FLUTAT & I JUATATSH H HgAqer 21 wihagw qdr fag-
IZIT F IWEFAL H STV AT @eq [gAar & S0 99 J
T @1 A Fefa SS9 ¥ 16 T Sk &1 oralq gd oo &@-AE
¥ AL AT I AT THA ST 2 )

AT & T 4636 AT UF St G FT TG q4T IUA & S
50T ¥, A IO  T-HET F ATHT &Y AT TH L AT IO FHT feAvr-
fag@ g1 a1, ¥4 G4 F g WA F71fag SouT @-Fakd® gr
qr | faze &w %7 (Fdum @@ ¥ fast wgwr) T u’l‘*’-‘lﬁﬂ'f @
TET T 1@ FT AT fa7g Iooq F @-Heq § g & HIL 95T 3:1
JEETER Xt B AW FT 7EG TET 9T SSei F1 wEa @7 feaw AR
AT e ZaT 81 AE s @ fF wria SAfaend &
STTHTE VY UG SO W Hewr  HeAH-Tid 4l AT FTATT
AT HeaW & a9 &7 g1aT 2 |

T siatag g Aiwe mﬁ%w@fﬁew—w‘ﬁéaﬁm@_
QY 2, sigl famis 13 @3 30 S &1 gF F1 497 AL FgaETT A
a~safeqs 97 Fo fpar o gwar 1 aEr F0 § 15 sy qF faed
St 5w FuwTATSl F G g A WIGT SAQEIATEy F A1 9%
STST wEfeafa &7 Fqeey gerrdl § 965 FY GEuaH A" & fair
ST FEATAT FT ST GAGGK FRAT T | 59 ggeaqu w9 & f/d
GEAT & GO ATEF AIT #T AL GIET T qEqT BT ARGEUA AT

FTAT FF 5T QAT F THTAT T SEIFAT I9 AT AT §S
W fodia AawE B FTO Aifewe ATARiD qaT UHAE THATCT AH
90 Ugedfg 19F IUGP IHAT ITAFTIIGT F1 291993 ITAH
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Latitudles, Longitudes, etc., of Principal Places
[ d FedT / ﬂ'l‘(?ﬁ?
g | |
i TETIRYY A BRIt B B Fr;'?g'q[’ar
i Elace i Latitude tudg gL 3 q
ST Thid ! from Cor. to RIS
! Ujjain _Ujja::n Cor.to I. §.
! Sid.Time | T. for local
i time
i l H. M. S. Seconds | H, . S.
BRI ;l Agra +27 114089 04{ —1.49| —0 17 592
AEHETIT I_-’shnmd.uagar +19 05| —0 352 +0.64 | —0 30 48
sigagiarg | Abmedabad | 423 02[—01240 +2.08 —0 39 3g
T ;[Ajmer +26 27| —04 32 +0.75 [ —0 31 28
amm]  (Akola . | 420 42] 10504 —0.83) _po; s
r;m’g Aligarh .. | 27 a4f +0912] 1511 017 44
ST Allahabad | +25 28 +02424| _—401| 0 , 32
FET, -icﬂ' Amraoti .. | 420 56] +0 8 08 —1.31| —0 18 45
TAEa Arnritsar +31 88| —0332] +0.58| Logp og
Gﬁ;:‘ﬂal'?«' Aurapgabad| +19 53| —0 1 32 +0.25 | —0 28 28
THTER] Ayodhya 426 48| 402552 —4.25 [ —0 1 (4
AT Bangalore 412 58| 407 20 —L20| —0 19 38
Fara | Bangkok .. | +13 44| +13856 | —16.25| +1 12 g9
7T | Bareiny . [428 22[ po14as| _241| _¢ g0 12
,_r,;*,::.‘r !'Bamda +22 18 —01012 +1.68) —9 37 og
51"'?"“3 i Belgaum .. | +15 52 —0 4 48 +0.79 ['—0 31 44
-:f.‘f;-r.':r IBc.—h‘n so 452 32 —4 924 44091 —4 35 g4
“"l'"ﬂ_'[ Bhopal 423 15| 40 6 36 —1.08| —0 20 9q
BECEER l!rsnubaneswar +20 15[ +04016],  —6.61] 40 13, 29
e j Bikaner .. | +28 01| -—0 948 +1.61 | —0 36 44
CEEES | Bombay .. I +18 58 [ —011 44 +1.93 [ —0 38 49
3!"” e !Bundi ! +25 27| —0 0 20 +0.05 | —0 27 16
l—_,‘(:r]?{u:r [Burhanpur +21 17| 402 00 —0.32 ] -0 24 s5¢
MF{?T Citiro ! +30 08 25648 42905 —3 23 44
TOTGE o6 (Calouttary, {428 35 405026 _g.og +0 23 30
:‘7;_?;; rg::ﬂb;::rh =35 19| 44 525? —48.12 | -1 4 26 p3
g i +30 44 | ¢ 4 28 —0.73 | —0 22 g
FgFaTy Ceimbutore | 411 00| 40 4 40 —0.77

—0 22 14
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Batitudes, J.ongitudes, etc.. of Principal Places
' | R i Sedq | W@
| S | e | TRES
AT i erstE i _ffl“ FIET A ot
Place i Lu':xtude : tud% {ﬁ:’aﬁr{ N g
| !i from Cor. : T
| i Ujiain Ujj a.:n iCor. to I. S.
| i Sid. sze T. for local
| | time
G = 7y H.M.S.| Seconds [H, M. S
Colombo .. | 46 354, +01825|  —269|—0 10 32
Cuttack .. | 420 201 104024 —6.63 | 4+-0 13 - 28
Dacca +23 42| 405836 —9.62 | +0 31 40
Darjeeling | 497 03| 405000 | . —8.21 |+0 23 04
Dehradun | 430 19! +0 908 —1.50 | —0 17 48
Delbi .. | 428 3940 548| —0.95,—021 08
Dewas +22 5810 120 —0.22 | —0 25 36
i Dhar P92 16 —0 144 +0.28 [ —0 28 40
| Gantur | +16 19| +01840| —3.07]—0 8 6
Gauhati ... | 426 10| 41 856| —10.50(+037 00
Gaya +24 48! 403700 —6.07 [ 40 10 04
| Gemeva .. | 146 12| —43827| 44575|—5 5 23
¢ Greenwich | -+51 29 |5 304 | +449.79|—5 30 00
‘a"f-‘ﬂ? Gwalior .. |42 14! 410 936 —1.57 | —017 20
| Hardwar +29 58 40 928 —~1.55|—017 28
| Helwan .. | 429 51| —25742| -420.20]{.-3 24 38
' Hong-Kong { -+22 18! +-23337! —25.23 |42 6 41
§ﬁrm Hyderabad | +17 26| 401044 —1.76 | —0 16 12
gELAR Hyderabad | 25 25| —02832 +4.69 | —0 55 28
(Sind) i
Imphal ., { +24 48 -+112441 _ 1194 (4045 43]
Indore +22 4340 020 —0.05 | —0 26 36
SXAF Istambu! .. '+41 01| —3 712| 43076|—334 o8
Jabalpur +23 09 | +01644 —275|—010 12
Jaipur .. | +26 55| +0 012] _g03|—026 44
Jakarta .. | — 6 16| +2 428| 9944|4137 32
/ja.mmu .- | 482 43) —0 336 +0.58; —0 30 22
ARG Jamshedpur| 422 48| +04140 | _g.65| 40 14 44
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Latitades;Longitades; etc.; of Principal'Places

| —eua CIEGie)

[ LI qJreg- qAq a’

T s S99 @ | g | TAAME

Pl > 2 Longi- EFFI_( qu % m

ace Latitude . qEFTT

Cor. to
from Usins Cor.to 1.5,
Ujigin | 5 Time | T- forlocal
time

. d “ |H, M.S. | Seconds ; H. M. §
ST Jodbhpur .. | +26 18| —01056| +1.80 | —0 37 52
FIga- Kabul .. [484 83 -02616| +4.32|—053 12
FTAYL ‘Wanpur .. 426 29! 401820 —3.01 | —0 8 36
FIT Karachi .. | 424 51| —08500 +575| —1' 11 56
HISHIUS Kathmandu | 427 42| 4087 44 —6.19 | 40 10 48}
ogar: . | Khandwa | 421 50| 4+0'228| —0.41|—0 24 28/
FHifgar: Wohima .. | 425 41| 411324 | —12.05| 4-0 46 ‘2§
FICET | Kolhapur.. | +16 42|—0 608 | +0.99 |—0 33 q4|
FEIET Kyoto .. | 435 00| +4.006| —B89.44| +333 1o
ARG Lahore .. | 431 35|—0 552 | +0.94 | —0 327 48[
AfTTAE, | peningrad ( | 459 56| —3 147 | +29.88 |—3 28 43
qvad London .. | 451 30| —5 324 -+49.84—5 30 20
AGTH: Luckmow.. | 426 51| $02040| —839|—0 6 16"
HATH « Madras .. | +13- 04] 401755 —204|—0 9 01"
AGIAIET | vasulipatam| 4160 09{ +02144 | —3.57 | _0 5 12
agq | Mathura .. | +27- 287 40 744| —127| _019 12
HIEHT Moscow .. | +55 45|—28247| -+425.10|—2 59 43
AT Mysore +12- 18| 40 332 —0.58|—0 23 24
TS e Nagpur .. | 421 09| +01316| —2.18 | —0 13. 40
a?ﬂa;? Nainital .. | +29 22| 301446| —242|_—012 10
n % Nasik .. | +20 02| —0 744| +1.27|—034 40|
é?_l::r“ New York | +40 48| —95854 | +98.39 | —1025 50|
Paris +48 50|.—45343| +48.25|—5 20 3¢
fearan Patiala +30 19| +0 232 —0.41| —024 24|"
& Patna .. |+25 36| 4+03728| —6.15| 40 10 33|
RAERS Peshawar . | 434 01| —01648| 4279 | —0 43 44|
qifeead Pondicherry'| 4+11 56/ +01616| '—2.67|—0 10 40|
9 Pooma . 418 31 ~0- 732 4124 | 034 28

—_—

TqE TATHT & e, FureE XViL

Latitudes, Longitudes, etc., of Principal Places
. ot ,’ CIREics
S W:Tff
bl S ﬁl-% b aﬁ%m
Place Latitude tude g=FHIR : 3
from Cor. to | _ He@IX
Ujjain | Ujjain | Cor. toI.S
Sid, Time | T-for loca

. : time
o o H.M.S.| Seconds | H. M. S.
e Porbandar | +21 38| —024 36 +4.04 | —0 51 32
g Puri .. | 419 48| +04016| —6.61| 40 13 20
TATT Raipar +21 15| +02340 —2.89 | —0 3 16
T Rajkot .. (422 18| —01952| 4327 —0 46 48
T3 Rangoon.. | +16 47| 412136| —13.40 | 40 54 40
TqHATT Ratlam +238 31[—0 236 +40.43|—029 32
wiasfauer | Rawalpindi | +33 35| _01052 +1.79 | —0 37 48
TrEr Rewa .. |+24 31| 402212 —365|—0 4 45
g Rome +41 55| _41316| +41.60 | —4 40 12
qATI Satara .. | +17 42| —0 656 +1.14 | —0 33 52
HIF1YT Sholapur.. | +17 39| 40 036 —0.10 | —0 26 . 20
farasr Simla +34 06| 40 536| —092| 4021 20
IETIEy Srinagar .. | +34 06| _—0 352 +0.64 | —0 30 48
gid Surat .. | 421 10| —01140 +1.92|—038 36
aguA Teheran .. | +35 41| _13748| -+16.06| —2 4 44
EALEDT] Tokyo .. |+35 40| 441506| —41.90| 43 48 10
[CEC-L Trivandrum | + 8 31| 410 456 —0.80 | —0 22 00
g=aqY Udaipur .. +24 32| —0 836 +1.41|_0 35 32
gfsdr Udipi .. | +13 20| _0 404 40,87 | —0 31 00
EEE G| Ujjain .. | 423 11| 0 w00 0.00 | —0 26 56
FTLTUTET Varanasi.. | +25 19| +02000| —4.76|+0 2 4
fgmT@MEAqA | Vishakha- | 417 43| 403012 —496 | +0 3 16
patnam,
aifaraa Washington | +38 | -101120 1004 |—1038 19
i
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gfigror 719

AT ATA| =F9F | fGara | wfe | W @Y
Epglish Names |[ndian Names| Mag. | R. A. | Decl. Loﬁe o4 o Lat.

! H. T\I.l o ’ ] ’ u. ’
a Lyzael | afafsda | 01| 18—36|+38—46) 285—07+61=44
@ Aquilde | FAT | 0.9 19-50 +8—50| 301 —34/+29—18
a Delphiini | \ CIGE-Ta 3.9| 20—89,+15—51] 317—11|4-33=01
@ Delphini =~ | @MOST 8.7| 20—37|+14—32| 31608431255
a Piscis i Heew| 1.3 22—57|—20—42| 333 —38|—21—08
@ Cygnai g 1.3| 20—41|+45-—13| 335 —08|459—54
) Aquarii oaray 3.8 22—52| —7—40] 341—22| —0-33
@ Eridani oHAT 0.6 1—37|—57—19| 344 —58/—59_26
a Pegasi E.U"q]; 2.6) 23—04|4-28—00| 353—17|+19—24
a Pegasi™ T i ' 2.6| 23—03(4+15—-07| 359—10|4+31—08

q. 9T

gfmm am |wraa G| 5w | faae | wife | g e
| Englisk Names |Indian Names| Mag. | R. A. Decl. Long. Lat.
i A ST B | H.M[|[° +]° ",° ~
y Pegasi 3. HIE 2.9| 0-—-12|415—06| . 8—57|+12—36
|7 Andromeda | o qrz 2.1  0-08|+25—01| 14—06(+25—41
|5 Piscium {—qﬁ 5.6| 1—13{4+17—-30| 19—40 —0—13
4 Arietis T 27| 1—54/4+20—44| 33—46| +8—29
|2 Aretis Kol 22| 2-08/+93—23| 37_27] +9—58
41 Arietis AT 3.7 2-—49|4+27—12| 48_00|+10—27
'8 perser Farfa Var. 3—07|4+40—54| 55_58(+22—26
# Tauri ElEl 3.0 8—47[4+24i—04 59 —47| +4—03
18 Tauri Tifgofy 1.8 4-35|+16_41| 8200 —5-23
'|a Orionis " 03| 5—14 —8—13| 76—36(—81—07
1 Akiges TRIEEY 0.2 5—15| 45—59| 81—39|+22—-52
1) Orionis T 3.7 5-34| +955 83—30{—13—22
2 Polaris ga 21" 2-12{4+89 12| 88.22|-66—06
|a ©Orionis TR Var. 5—-54f +7—924| 88—33|- 16—02
|2 Canis Majoris| =HT8 —1.8| 6—44|—-16—42| 103—53|—39—36
@ Caripac | | 1| FWEHA —08]  6—24|—52—41| 104—46|—75—50
@ Geminorum | 3199 1.6/ 7-84|431-55| 110—02|+10—06
8 Geminorum ‘| T19% 12| 7—44/+2804] 113—01[ +6—41
g ColbisMinord [+ AT 0.5| 7—38| +5—16[ 115—35(—16—01
§ Cameri | T, 42| 0—44[+18—13| 128— | +-0—05
4 Cancri HTETAT 4.3] 8—46| +6—29| 133_26| —5—05
@ Leonis  ¢| HHI 1.8 10—08|+12—03 149—35) +0—28
S Leonis . . 2.6 11—13{+20—37] 161 —07(+14—20
6 Leonis EAE 2.2) 11—48|4+14—20| 171 —25| +12_16
§ Corvi g 8.1| 12—29|—16—26| 193_15|—12—12
% Virginis F""a[ 1.2 133{24 +11—05| 203—38 —;.5.-03
a Bootis Frar 0.2 14—15(+19 16| 204—02] +30 _45
@ Librae ferarrem 29| 14—50|—15_ ¢| 224_353| +0—2od
S Scropii Fa 2.5 15—29|—22—34| 24223 —1—59
a Scropii FYCST 1.2| 16—28|—2€—24| 24934} —4—34
) Scorpi Gl 1,7 17—33|—37—06 264 —25|—13 .47,
S Sagittarii | I+ T 2.8| 18—20{—29—50| 274—23| —6—28
S Sagittarii | 3. 4. 2.1| 18—54|—26—19| 282i-11| —3-27
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1985 & a9
ECLIPSE IN 1985
FEl
Solar Eclipse
There will be two Solar Eclipse in the year 1985. The
Partial Eclipse of the Sun 4th May 1985 Sunday, not
visible in India, and the Total Eclipse will ¢cccur on 12th
November 1985 Tuesday will not be visible in India.
i 1985 ¥ a1 gI-AEW i | feAtF 19 WL 1985 =TT
®Y g1A T FFMHT AT AT ¥ g Fgf gl fEEiE 13
AFFGT 1985 ATAIT HV §IF ATeAT kL T2 | AT H g9 qGT
BT |
Circumstances of the Annular Eclipse 19th May Sunday

'1985.
H. M.

Eclipse begins o T o 00—45
Centra! Eclipse Teq o 02—39
~ Eclipse ends HieT 05—12
Circumstances of the total Eclipse 12th November 1985

Tuesday.
H. M.
Eclipse begins e T s 17—40
Central Eclipse begins .. qEEET - 19—20
Central Eclipse o weq . 19—40
Central Eclipse ends .. FEIAT  -» 20—0¢
Eclipse ends T wigT . 21—42
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LUNAR ECLIPSE

There will be two Lunar Eclipse in the year 19885,

The total Lunar Eclipse of the Moon occur on the 4th
May 1985, Saturday, Visible in India and the total Luna:
Eclipse of the Moon occur on the 28th October 1985 Monday,
Visible in India, i Q'Y; |

acrlsssqa’rﬁ-ugvraﬁm 4 W% AfAaT &7 219 e oo
T U 28 mwssaﬁrmﬁ B ATAT TZOT I #
gw@vm

Circumstances of the Total Lu Bl I £
nar Hclipse 4th Mg 3
Saturday. - g e

Total Eclipse begins oy T 2347
Middle of the EGHPSE L™ qET ‘ 01 ; 2?‘
Total £clipse ends . Trer : 02—00

Circumstance of the Tot 2
al Lunar Eclipse 28th X "
1985, Monday, . clipse 28th  October

Total Eclipse begins 2 SEHIaT ce 2250 |
Middle of the Eclipse <, grirad .. 2315
Total Eclipse ends . TieT ... 232358
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