




































































































































d h 

20� 
02 
03 
04 
05 
06 
07 
08 

F 09 
R 10 
III 
012 
A13 
V 14 

15 
16 

17 
18 
19 
20 
21 
� 
n 

21: 
02 

� 05 
06 
07 

sOl 
A09 
T 10 
ull 
R 12 
013 
A 14 
V15 

16 
17 

18 
19 
20 
n 
22 
23 

22� 
02 
03 
04 
05 
06 
07 
08 

S 09 
U 10 
Nll 
o 12 
A13 
V 14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

G.H.A. Dec. 

178 05.2 S 0 16.8 
193 05.4 15.8 
208 05.6 14.8 
223 05.7 .. 13.9 
238 05.9 12.9 
253 06.1 11.9 
268 06.3 S 0 10.9 
283 06.5 09.9 
298 06.7 08.9 
313 06.9 • .  07.9 
32S 07.0 06.9 
343 07.2 06.0 
358 07.4 5 0 05.0 

13 07.6 04.0 
2807.8 03.0 
43 08.0 . .  02.0 
58 08.2 S 0 01.0 
73 08.4 0 00.0 
88 OS.5 N 0 00.9 

103 08.7 01.9 
118 08.9 02.9 
133 09.1 ., 03.9 
148 09.3 04.9 
163 09.5 05.9 
178 09.7 N 0 06.9 
193 09.8 07.9 
208 10.0 08.8 
223 10.2 • •  09.8 
238 10.4 10.8 
253 10.6 11.8 
268 10.8 N 0 12.8 
283 11.0 13.8 
298 11.2 14.8 
313 11.3 . •  15.8 
328 11.5 16.7 
343 11.7 17.7 
358 11.9 N 0 18.7 

13 12.1 19.7 
28 12.3 20.7 
43 12.5 • •  21.7 
5812.7 22.7 
73 12.9 23.6 
88 13.0 N 0 24.6 

103 13.2 25.6 
118 13.4 26.6 
133 13.6 • .  27.6 
148 13.8 28.6 
163 14.0 29.6 
178 14.2 N 0 30.6 
193 14.4 31.5 
208 14.5 32.5 
223 14.7 • •  33.5 
238 14.9 34.5 
253 15.1 35.5 
268 15.3 N 0 36.5 
283 15.5 37.5 
298 15.7 38.4 
313 15.9 . .  39.4 
328 16.1 40.4 
343 16.2 41.4 
358 16.4 N 0 42.4 

13 16.6 43.4 
28 16.8 44.4 
43 17.0 . .  45.3 
58 17.2 46.3 
73 17.4 47.3 
88 17.6 N 0 48.3 

103 17.8 49.3 
118 17.9 SO.3 
133 18.1 • •  51.3 
148 18.3 52.2 
163 18.5 53.2 

S.D. 16.1 d 1.0 

MARCH 20, 21, 22 (FRI., SAT., SUN.) 

G.H.A. V Dec. 

3 20.5 14.4 N 6 17.6 10.3 55.0 
17 53.9 14.3 6 07.3 10.3 55.0 
32 27.2 14.5 5 57.0 10.3 55.0 
47 00.7 14.4 5 46.7 10.4 54.9 
61 34.1 14.5 5 36.3 10.4 54.9 
76 07.6 14.5 5 25.9 10.4 54.9 
90 41.1 14.5 N 5 15.5 10.4 54.9 

105 14.6 14.6 5 05.1 lOA 54.9 
119 48.2 14.6 4 54.7 10.5 54.9 
134 21.8 14.7 4 44.2 10.4 54.8 
148 55.5 14.6 4 33.8 10.5 54.8 
163 29.1 14.7 4 23.3 10.5 54.8 
178 02.8 14.8 N 4 12.8 10.5 54.8 
192 36.6 14.7 4 02.3 10.5 54.8 
207 10.3 14.8 3 51.8 10.5 54.8 
221 44.1 14.8 3 41.3 10.6 54.8 
236 17.9 14.8 3 30.7 10.5 54.7 
250 51.7 14.9 3 20.2 10.6 54.7 
265 25.6 14.9 N 3 09.6 10.5 54.7 
279 59.5 14.9 2 59.1 10.6 54.7 
294 33.4 14.9 2 48.5 10.6 54.7 
309 07.3 15.0 2 37.9 10.5 54.7 
323 41.3 14.9 2 27.4 10.6 54.7 
338 15.2 15.0 2 16.8 10.6 54.7 
352 49.2 15.0 N 2 06.2 10.6 54.6 

7 23.2 15.1 1 55.6 10.6 54.6 
21 57.3 15.0 1 45.0 10.6 54.6 
36 31.3 15.1 1 34.4 10.6 54.6 
51 05A 15.1 1 23.8 10.6 54.6 
65 39.5 15.1 1 13.2 10.6 54.6 

. 
N 72 
N 70 

68 
66 
64 
62 
60 

N58 
56 
54 
S2 
50 
45 

N40 
35 
30 
20 

N 10 
o 

510 
20 
30 
3S 
40 
4S 

550 
S2 
54 
56 
58 

S 60 

Twilight 

h m 

03 15 
03 35 
03 50 
04 02 
04 12 
04 21 
04 28 
04 34 
04 39 

04 43 
04 47 
04 51 
04 58 
05 04 
05 08 
05 11 
05 16 
05 18 
05 19 
05 19 
05 16 
05 12 
05 09 
05 05 
05 00 
04 53 
04 49 
04 46 
04 41 
04 36 
04 30 

h III 

04 46 
04 54 
05 00 
05 06 
05 10 
05 14 
05 18 
05 20 
05 23 
05 25 
05 27 
05 29 
05 32 
05 35 
05 37 
05 39 
05 41 
05 43 
05 43 
05 43 
05 42 
0540 
05 39 
05 37 
05 34 
05 31 
05 29 
05 27 
05 25 
05 23 
05 20 

h III 

05 54 
05 55 
05 56 
05 57 
05 58 
05 59 
05 59 
06 00 
06 00 
06 00 

06 01 
06 01 
06 02 

06 02 
06 03 
06 03 
06 03 
0604 
06 04 

0604 
06 04 

0604 
0604 
0604 
06 03 
06 03 
06 03 
06 03 

06 03 
06 02 
06 02 

h m 

17 39 
17 44 
17 47 
1.7 50 
17 53 
17 55 
17 57 
17 59 
18 00 
18 02 
IS 03 
18 04 
18 06 
18 09 
18 10 
18 12 
18 15 
18 17 
18 19 
18 22 

18 24 
18 27 
18 28 
18 30 
18 32 
18 35 
18 36 
18 37 
18 38 
18 40 
18 41 

h til h 1ft 

19 19 20 59 
19 17 20 50 
19 16 20 44 
19 14 20 38 
19 13 20 33 
19 12 20 29 
19 11 20 25 
19 11 20 22 
19 10 20 19 
19 09 20 16 
19 09 20 14 
19 08 20 12 
19 07 20 07 
19 06 2004 
1906 20 00 
19 05 1 9 57 
1904 1 9 53 
19 03 1948 
19 02 1944 
19 01 19 40 
19 00 19 36 
18 59 1931 
18 58 19 28 
18 58 19 25 
1857 19 22 
18 56 19 17 
1856 19 16 
1855 19 13 
18 55 19 11 
1854 1909 
18 53 1906 

63 

h III 

22 41 
22 25 
22 12 
22 01 
21 52 
21 45 
21 38 
21 32 
21 27 
21 23 
21 19 
21 15 
21 07 
21 00 
20 55 
20 50 
20 41 
2034 
20 27 
20 20 
20 12 
2004 
19 59 
19 54 
19 47 
1940 
19 37 
19 33 
19 29 
19 24 
19 19 

80 13.6 15.1 N 1 02.6 10.6 54.6 t- -+- --+- --
T

WI-.J.lig
-ht--+-- -'&'--
MDQ-

L.
n

-
set--L.-_-

94 47.7 15.2 0 52.0 10.6 54.5 lat. Sunset 
��� O��� � � � n � n 
123 56.0 15.2 0 30.8 10.6 54.5 t--+---+-";;,;,;�r�;,;;"+-,,;:;,;;,,,,,or--=;""'.---=;""'.---=-
138 30.2 15.2 0 20.2 10.6 54.5 • h m h III 

153 04.4 15.2 N 0 09.6 10.6 54.5 N 72 18 23 19 32 
167 38.6 15.2 S 0 01.0 10.6 54.5 N 70 18 21 19 23 
182 12.8 15.2 0 11.6 10.6 54.5 68 18 20 19 16 
196 47.0 15.3 0 22.2 10.5 54.5 66 18 19 19 11 
211 21.3 15.2 0 32.7 10.6 54.5 64 18 18 19 06 
225 55.5 15.3 0 43.3 10.6 54.4 62 18 17 19 02 
240 29.8 15.2 0 53.9 10.5 54.4 60 18 17 18 58 
255 04.0 15.3 S 1 04.4 10.5 54.4 N 58 18 16 18 55 
269 38.3 15.3 1 14.9 10.6 54.4 56 18 16 18 53 
284 12.6 15.3 1 25.5 10.5 54.4 54 18 15 18 50 
298 46.9 15.3 1 36.0 10.5 54.4 52 18 15 18 48 
313 21.2 15.3 1 46.5 10.5 54.4 50 18 14 18 47 
327 55.5 15.3 1 57.0 10.5 54.4 45 18 14 18 43 
342 29.8 15.4 5 2 07.5 10.5 54.4 N 40 18 13 18 40 
357 04.2 15.3 2 18.0 10.4 54.3 35 18 12 18 38 

11 38.5 15.3 2 28.4 10.5 54.3 30 18 12 18 36 
26 12.8 15.4 2 38.9 10.4 54.3 20 18 11 18 33 
40 47.2 15.3 2 49.3 10.4 54.3 N 10 18 11 18 32 
55 21.5 153 2 59.7 10.4 54.3 0 18 10 18 31 
69 55.8 15.4 5 3 10.1 10.4 54.3 5 10 18 10 18 31 
84 30.2 15.3 3 20.5 10.4 54.3 20 18 10 18 32 
99 04.5 15.4 3 30.9 lOA 54.3 30 18 10 18 34 

113 38.9 15.3 3 41.3 10.3 54.3 3S 18 10 18 35 
128 13.2 15.4 3 51.6 10.3 54.3 40 18 10 18 37 
142 47.6 15.3 4 01.9 10.3 54.3 45 18 10 18 39 
157 21.9 15.3 S 4 12.2 10.3 54.2 S 50 18 10 18 43 
171 56.2 15.4 4 22.5 10.2 54.2 52 18 10 18 44 
186 30.6 15.3 4 32.7 10.3 54.2 54 18 11 18 46 
201 04.9 153 4 43.0 10.2 54.2 56 18 11 18 48 
215 39.2 15.4 4 53.2 10.2 54.2 58 18 11 IS 50 
230 13.6 153 5 03.4 10.1 54.2 S 60 18 11 18 52 

h ... h 1ft 

21 04 07 01 
20 43 
20 27 
20 15 
20 05 
19 56 
19 49 
19 43 
1937 
19 33 
19 28 
19 25 
19 17 
19 12 
19 07 
19 04 
18 59 
18 56 
18 55 
1856 
18 58 
19 02 
1905 
1909 
19 14 
19 20 
19 24 
19 27 
19 32 
19 36 
19 42 

0654 
06 49 
06 44 
06 40 
06 37 
06 33 
06 31 
06 28 
06 26 
06 24 
06 22 
06 18 
06 15 
06 12 
06 09 

06 05 
06 01 
05 57 
05 53 
05 49 
05 44 
05 41 
05 38 
05 35 
05 30 
05 28 
05 26 
05 23 
05 21 
05 18 

h .. 
06 50 
06 49 
06 48 
06 48 
06 47 
0646 
06 46 
06 46 
06 45 
06 45 
06 44 
06 44 
06 43 
06 43 
06 42 
06 42 
06 41 
06 41 

0640 
06 39 
06 38 
06 38 
06 37 
0637 
06 36 
06 35 
06 35 
0634 
06 34 

06 33 
06 33 

h ..  h m 

0 6 40 06 28 
0 6 44 
0 6 48 
06 51 
06 54 
06 56 
06 58 
07 00 
07 01 
0 7 03 
07 04 
0706 
07 08 
0710 
07 12 
07 14 
07 17 
0 7 20 
0 7 22 
07 25 
07 27 
0730 
0732 
07 34 
07 36 
07 39 
0740 
0 7 42 
07 43 
07 45 
0 7 47 

06 39 
06 47 
06 54 
07 01 
07 06 
07 11 
07 15 
07 18 
07 22 
07 25 
07 27 
07 33 
07 38 
07 43 
07 47 
07 53 
07 59 
08 05 
08 10 
08 16 
08 23 
08 27 
08 31 
08 36 
08 42 
08 45 
0848 
08 52 
08 56 
09 00 

244 47.9 153 S 5 13.5 10.2 54.2 1- -+- --J.--S-U -N -J._--+-_...L --MOQ 
..... - N--.... --

259 22.2 153 5 23.7 10.1 54.2 
273 56.5 15.3 5 33.8 10.1 54.2 Eqn. of Time Mer. Mer. Pan. 1. .. __ 

288 30.8 15.3 5 43.9 10.0 54.2 Day 00· 12" Pal.. Upper �r rv" 
303 05.1 153 5 53.9 10.1 54.2 .. .  III ' � .. 
317 39.4 15.3 6 04.0 10.0 54.2 20 07 40 07 31 12 08 

S.D. 14.9 14.8 14.8 
21 07 22 07 13 12 07 
22 07 04 06 55 12 07 

24 30 
00 30 
01 12 

h .  4 
12 08 14 
12 51 15 
13 33 16 

Phase 

o 

































































































































































































































































































































SUN 
G.M.T. 

G.H.A. Dec. G.H.A. 

d h 0 , . 0 , 
15� 183 51.9 518 24.3 317 46.4 

198 51.8 25.0 332 09.2 
02 213 51.7 25.6 346 32.1 
03 228 51.6 . .  26.3 o 55.0 
04 243 51.5 26.9 15 17.9 
05 258 51.4 27.5 29 40.9 

0 6 273 51.3 518 28.2 44 03.9 
07 288 51.1 28.8 58 27.0 

08 303 51.0 29.4 72 50.1 
S 09 318 50.9 . .  30.1 87 13.3 
U 10 333 50.8 30.7 101 36.4 
N 11 348 50.7 31.4 115 59.7 

D 12 3 50.6 518 32.0 130 23.0 
A 13 18 50.5 32.6 144 46.3 
Y 14 33 50.4 33.3 159 09.7 

15 48 50.3 . . 33.9 173 33.1 
16 63 50.2 34.5 187 56.6 
17 78 50.1 35.2 202 20.2 

18 93 50.0 518 35.8 216 43.8 
19 108 49.9 36.4 231 07.4 
20 123 49.8 37.1 24531.1 
21 138 49.6 . . 37.7 259 54.9 
22 153 49.5 38.3 274 18.8 
23 168 49.4 38.9 288 42.7 

1600 183 49.3 518 39.6 303 06.7 
0 1 198 49.2 40.2 317 30.7 
02 213 49.1 40.8 331 54.9 

03 228 49.0 . . 41.5 346 19.1 
04 243 48.9 42.1 0 43.3 
05 258 48.8 42.7 15 07.7 

06 273 48.6 518 43.3 29 32.1 
07 288 48.5 44.0 43 56.6 
08 303 48.4 44.6 58 21.1 

M 09 318 48.3 . . 45.2 72 45.8 
0 10 333 48.2 45.8 87 10.5 

N 11 348 48.1 46.5 101 35.3 
D 12 3 48.0 518 47.1 116 00.1 
A 13 18 47.8 47.7 130 25.1 
Y 14 33 47.7 48.3 144 50.2 

15 48 47.6 . . 48.9 159 15.3 
16 63 47.5 49.6 173 40.5 

17 78 47.4 50.2 188 05.8 

18 93 47.3 518 50.8 202 31.2 
19 108 47.1 51.4 216 56.6 
20 123 47.0 52.0 231 22.2 
21 138 46.9 . . 52.7 245 47.8 
22 153 46.8 53.3 260 13.6 
23 168 46.7 53.9 274 39.4 

17� 183 46.5 518 54.5 289 05.3 
198 46.4 55.1 303 31.3 

02 213 46.3 55.7 317 57.4 
0 3 228 46.2 . . 56.3 332 23.6 
04 243 46.1 57.0 346 49.8 

05 258 45.9 57.6 1 16.2 

06 273 45.8 5 18 58.2 15 42.7 
07 288 45.7 58.8 30 09.2 

T 
08 303 45.6 18 59.4 44 35.9 

09 318 45.5 19 00.0 59 02.6 
U 10 333 45.3 00.6 73 29.4 
E 11 348 45.2 01.2 87 56.3 
S 

12 3 45.1 519 01.8 102 23.4 0 
A 13 18 45.0 02.4 116 50.5 

Y 
14 33 44.8 03.0 131 17.7 
15 48 44.7 . . 03.7 145 45.0 

16 63 44.6 04.3 160 12.4 
17 78 44.5 04.9 174 39.9 

18 93 44.3 519 05.5 189 07.4 
19 108 44.2 06.1 203 35.1 
20 123 44.1 06.7. 218 02.9 

21 138 43.9 . . 07.3 232 30.7 
22 153 43.8 07.9 246 58 .7 

23 168 43.7 08.5 261 26.8 

S.D. 16.2 d 0.6 S.D. 

NOVEMBER 15, 16, 17 (SUN., MON., TUES.) 

MOON 

V Dec. . 
3.B N21 41.4 
3.9 21 42 .9 
3.9 21 44.1 
3.9 21 45.3 
4.0 21 46.2 
4.0 21 47.0 

4.1 N21 47.7 
4.1 21 48.1 
4.2 21 48.5 
4.1 21 48.6 
4.3 21 48.7 
4.3 21 48.5 

4.3 N21 48.2 
4.4 21 47.8 
4.4 21 47.2 
4.5 21 46.5 
4.1> 21 45.6 
4.1> 21 44.5 

4.1> N21 43.3 

4.7 21 42.0 
4.8 21 40.5 
4.9 21 38.9 
4.9 21 37.1 
5.0 21 35.1 

5.0 N21 33.1 
5.2 21 30.8 
5.2 21 28.5 
5.2 21 26.0 
5.4 21 23.3 
5.4 21 20.5 

5.5 N21 17.6 
5.5 21 14.5 
5.7 21 11.3 
5.7 21 08.0 

5.8 21 04.5 
5.8 21 00.9 

6.0 N20 57.2 
1>.1 20 53.3 
6.1 20 49.3 
1>.2 20 45.2 
1>.3 20 40.9 
1>.4 20 36.5 

6.4 N20 32.0 
6.6 20 27.4 
6.6 20 22 .6 
6.B 20 17.7 
6.8 20 12.7 
6.9 20 07.6 

7.0 N20 02.4 
7.1 19 57.0 
7.2 19 51.5 
7.2 19 45.9 
7.4 19 40.2 
7.5 19 34.4 

7.5 N19 28.5 
7.7 19 22 .4 
1.7 19 16.3 
7.8 19 10.0 
7.9 19 03.7 
8.1 18 57.2 
B.l N18 50.6 
8.2 18 43.9 
B.3 18 37.2 
B.4 18 30.3 
B.5 18 23.3 
8.5 18 16.2 

B.7 N18 09.1 
8.B 18 01.8 
B.B 17 54.5 
9.0 17 47.0 
9.1 17 39.5 
9.1 17 31.8 

16.4 16 .1 

d H.P. , 
1.5 60.4 
1.2 60.4 
1.2 60.3 

0.9
' 

60.3 
0.8 60.3 

0.7 60.3 

0.4 60.2 
0.4 60.2 
0.1 60.2 
0.1 60.1 
0.2 60.1 
0.3 60.1 

0.4 60.0 
0.6 60.0 
0.7 60.0 
0.9 59.9 
1.1 59.9 
1.2 59.9 

1.3 59.8 

1.5 59.8 

1 .6 59.8 
1.8 59.7 
2.0 59.7 
2.0 59.6 

2.3 59.6 

2.3 59.6 
2.5 59.5 

2.7 59.5 
2.8 59.5 

2.9 59.4 

3.1 59.4 
3.2 59.4 

3.3 59.3 
J:5 59.3 

J.6 59.2 
3.7 59.2 

3.9 59.2 
4.0 59.1 
4.1 59.1 

4.3 59.1 

4.4 59.0 

4.5 59.0 

4.6 58.9 

4.8 58.9 
4.9 58.9 
5.0 58.8 

5.1 58.8 
5.2 58.8 

5.4 58.7 
5.5 58.7 
5.6 58.6 
5.7 58.6 
5.8 58.6 

5.9 58.5 

6.1 58.5 

6.1 58.5 
6.3 58 .4 
6.] 58.4 

6.5 58.3 
6.6 58.3 

6.7 58.3 

6.7 58.2 

6.9 58.2 
7.0 58.1 
7.1 58.1 
7.1 58.1 

7.3 58.0 

7.3 58.0 
7.5 58.0 
7.5 57.9 
7.7 57.9 
7.7 57.8 

15.9 

Lat. 

. 
N 72 
N 70 

68 
66 
64 
62 
60 

N 58 
56 
54 

52 
50 
45 

N 40 
35 

30 
20 

N 10 
0 

510 
20 
30 
35 
40 
45 

550 
52 
54 
56 
58 

560 

lat. 

. 
N 72 

N 70 

68 
66 
64 
62 

60 

N 58 
56 
54 
52 
50 
45 

N 40 
35 
30 
20 

N 10 
0 

510 
20 
30 
35 
40 
45 

S 50 
52 

54 
56 
58 

S 60 

Day 

1 5 
16 
17 

Twilight 

Civil 
Sunrise 

Naut. 

h m h m h m 

07 03 08 39 11 26 

06 52 08 15 09 55 
06 43 07 57 09 17 
06 36 07 42 08 51 
06 30 07 30 08 30 
06 24 07 20 08 14 
06 19 07 11 08 00 

06 14 07 03 07 48 
06 10 06 56 07 38 
06 06 06 50 07 29 
06 02 06 44 07 21 
05 59 06 38 07 14 
05 51 06 27 06 59 

05 44 06 17 06 46 
05 38 06 08 06 35 
05 31 06 00 06 26 
05 19 05 46 06 09 
05 07 05 33 05 55 
04 54 05 19 05 41 

04 39 05 05 05 27 
04 21 04 49 05 13 
03 58 04 29 04 55 
03 43 04 17 04 45 
03 26 04 03 04 34 
03 03 03 46 04 20 

02 32 03 24 04 04 
02 16 03 14 03 56 
01 57 03 02 03 47 
01 31 02 47 03 37 
00 54 02 31 03 26 

III/ 02 10 03 12 

Twilight 
Sunset 

Civil Naut. 

h ... h m h ... 
12 02 14 50 16 26 

13 33 15 13 16 36 
14 12 15 32 16 45 
14 38 15 46 16 53 

14 59 15 59 16 59 
15 15 16 09 17 05 

15 29 16 18 17 10 

15 40 16 26 17 15 

15 51 16 33 17 19 
16 00 16 39 17 23 
16 08 16 45 17 27 

16 15 16 51 17 30 
16 30 17 02 17 38 

16 43 17 12 17 45 
16 54 17 21 17 52 
17 04 17 29 17 58 
17 20 17 43 18 10 
17 35 17 57 18 22 
17 48 18 10 18 36 

18 02 18 25 18 51 
18 17 18 41 19 09 
18 34 19 01 19 32 
18 45 19 13 19 47 
18 56 19 27 20 05 
19 10 19 44 20 28 

19 27 20 06 20 59 
19 35 20 17 21 15 
19 44 20 30 21 35 
19 54 20 44 22 02 
20 06 21 01 22 42 
20 19 21 23 III/ 

SUN 
Eqn. of Tim. Mer. 

00" 12" Pa.s. 
1ft , .. , h ... 

15 28 15 23 11 45 
15 17 15 12 11 45 
15 06 15 01 11 45 

Moonrise 

15 16 17 
h m h m h m 

D CJ c:] 

CJ D 19 17 
16 15 18 03 19 58 
17 21 18 47 20 25 
17 57 19 16 20 46 
18 22 19 38 21 03 
18 42 19 56 21 17 

18 59 20 11 21 29 
19 13 20 23 21 40 
19 25 20 34 21 49 
19 36 20 44 21 57 
19 45 20 53 22 04 
20 06 21 11 22 20 

20 22 21 27 22 32 
20 36 21 39 22 43 
20 48 21 50 22 53 
21 08 22 09 23 09 
21 26 22 26 23 23 
21 43 22 41 23 36 

21 59 22 57 23 49 
22 17 23 13 24 03 
22 38 23 32 24 19 
22 50 23 43 24 29 
23 04 23 56 24 39 
23 20 24 10 00 10 

23 40 24 29 00 29 
23 50 24 37 00 37 
24 01 00 01 00 47 
24 13 00 13 00 57 
24 27 00 27 01 10 
24 43 00 43 01 24 

Moonset 

15 16 17 

h m h m h m 

CJ CJ D 

CJ CJ 15 39 
14 40 14 57 14 58 
13 34 14 13 14 30 
12 58 13 43 14 08 
12 33 13 20 13 50 

12 12 13 02 13 36 

11 56 12 47 13 23 
11 42 12 34 13 12 
11 29 12 23 13 03 
11 19 12 13 12 54 
11 09 12 04 12 47 
10 49 11 45 12 30 

10 32 11 29 12 17 
10 19 11 16 12 05 
10 06 11 04 11 55 
09 46 10 45 11 38 
09 28 10 27 11 22 
09 11 10 11 11 08 

08 54 09 55 10 54 
08 36 09 37 10 38 
08 15 09 17 10 20 
08 OJ 09 06 10 10 
07 49 08 52 09 58 
07 32 08 36 09 44 
07 12 08 16 09 26 
07 02 08 07 09 18 
06 51 07 56 09 09 
06 38 07 44 08 58 
06 24 07 30 OB 47 
06 07 07 14 08 33 

MOON 
Mer. Pall. 

Upper lower 
Agt 

h ... h m d 
02 56 15 27 19 
03 57 16 26 20 
04 55 17 22 21 

223 

18 
h m 

20 53 

21 24 
21 47 
22 04 
22 19 
22 30 
22 41 

22 49 
22 57 
23 04 
23 10 
23 15 
23 27 

23 37 
23 46 
23 53 
24 06 
24 17 
24 27 

24 37 
00 03 
00 19 
00 29 
00 39 
00 52 

01 07 
01 14 
01 21 
01 30 
01 40 
01 51 

18 

h m 

15 53 

15 20 
14 56 
14 37 
14 22 
14 10 

13 59 

13 49 
13 41 
13 33 
13 27 
13 21 
13 08 

12 57 
12 48 
12 39 
12 25 
12 13 
12 01 

11 49 
11 36 
117'1 
1113 
II [)I 
HI r,� 

10 38 
10 31 
10 24 
10 16 
10 07 
09 56 

Phaee 
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m SUN 
42 ARIES MOON 

iPLANETS 

• .. , .. , u , 

00 103().0 1031·7 10 01-3 

01 103()'3 1032·0 10 01-5 

02 1 03()' 5 1032·2 10 01·8 

03 103 ()'8 10 32·5 10 02·0 

04 1031·0 10 32·7 10 02·3 

05 10 31-3 103.3-0 10 02·S 

06 10 31·S 1 0 33·2 10 02-7 

07 1031· 8 103.3-5 10 0.3- 0 

08 1032·0 10
· 
33·7 100.3-2 

09 103 2· 3 1034·0 10 0.3-4 

10 10 32·5 10 34·2 10 0.3-7 

11 1032·8 10 34 ·5 1 00.3-9 

12 1 0 3.3-0 10 3407 1 0 04 ·2 

13 10 3.3-3 1035-0 1 0 040 4 

14 10 3.3-S 10 3 5-2 10 04·6 

15 103.3-8 10 35-S 1 0 0409 

16 1034·0 10 3 5-7 10 0501 

17 10 34·3 103(,,0 10 05-4 

18 1 0 34·S 103(,,2 10 05-6 

19 1034·8 1 03(,,5 10 0508 

20 10 3 5-0 103(,,7 1 0 0(,,1 

21 10 3 5-3 10 37·0 100(,,3 

22 1035-S 1037· 2 100("S 

23 10 35-S 1037·5 100(,,8 

24 103(,,0 1 037-7 10 07·0 

25 103(,,3 1038- 0 10 07·3 

26 103(,,5 103&2 10 0705 

27 103(,,8 1 038-S 10 07-7 

28 10 37·0 10 38-7 10 08-0 

29 1 037· 3 10 3900 10 08-2 

30 10 37·S 103902 10 08-5 

31 10 37·S 10 3905 10 08-7 

32 10 38-0 10 3907 10 08-9 

33 103&3 1 04 ()'0 1 0 0902 

34 10 38-5 104()'2 1 0 0904 

35 103&S 1 04 005 10 0907 

36 10 3900 1 04()'7 1 0 0909 

37 10 3903 1041·0 1 0 1 001 

38 10 3905 1041-3 101004 

39 103908 1041·5 101()'6 

40 104000 1041·8 101008 

41 104003 1042·0 10 1101 

42 104()'5 1042 ·3 10 1103 

43 104 008 1042·5 10 1 106 

44 10410 0 1042·8 101108 

45 10 41·3 1 04.3- 0 10 12·0 

46 10 41· 5 104.3-3 10 12�3 

47 104108 1043-5 1 0 12 ·S 

48 1042·0 104.3-8 1 0 1 2· 8 

49 1042·3 1 04 4·0 101,300 

50 1042·5 1 044 03 10 1.3-2 

51 1 042 · 8 1044· 5 101.3-5 

52 104.3-0 104408 1 01.3-7 

53 10 4.3-3 10 4500 10 1.3-9 

54 10 43·5 104 503 10 14-2 

55 10 43·S 10 4505 10 1404 

56 1044·0 104 508 10 14·7 

57 1044 ·3 1 04(,,0 1 0 14·9 

I" 
1044·5 104(,,3 10 1 5-1 

59 1044·8 104(,,5 10 1 504 

60 10 4500 10 4("S 10 1506 

INCREMENTS AND CORRECTIONS 

" 
or Corr" 
d 

, 

0'0 (),O 
0'1 ()'1 

0'2 ()'1 
D·} ()'2 
0·4 ()'3 

O·� ()'4 

0'6 ()'4 

0 ·7 ().S 

0'8 00 6 

0'9 006 

1' 0 007 

1·1 ()'8 

1'2 ()'9 

I') ()'9 

104 1 ·0 

1'5 1-1 

1'6 1-1 

1'7 1·2 

1'8 1·3 

1'9 1· 3 

2 · 0 104 
2'1 1·5 

2 · 2 1-6 
2 ·) 1'6 

2'4 1-7 

2' 5 l· S 

2'6 l·S 

2 ·7 1-9 

2 ·8 2·0 

2 '9 2-1 

)'0 2-1 

) ·1 2· 2 

3.2 2·3 

).) 2·3 

)'4 2·4 

)'5 2· 5 

3'6 2- 6 

3·7 2'6 

)·8 2·7 
3'9 2·S 

4'0 2·8 

4·1 2·9 
4'2 .3-0 

4·) .3-0 

404 H 

4' 5 .3-2 

4' 6 .3-3 

4'7 .30.3 
4·8 .3-4 

4'9 .305 

5 ·0 .3-S 

5 · 1 .3-6 

5·2 .3-7 
5·3 .3-8 

504 .3-8 

5'5 .3-9 

5'6 4·0 

5'7 4·0 

5'8 4'1 

5'9 4·2 

6'0 4·3 

" " 
or Carr" or Corr" 
d d 

, , 

b'O 4·3 12'0 8·S 

b'l 4·3 12'1 8-6 
b·2 4·4 12·2 &6 

b·3 4 ·S 12 · ) &7 

6 ·4 4·5 12·4 &8 

60S 4·6 12'5 &9 

606 4-7 1 2'6 &9 

6·7 4-7 12 · 7 900 

6 ·8 4·8 12·8 901 

6'" 4·9 12·9 901 

1·0 5-0 1)·0 902 

7·1 5-0 lJol 90 3 

7·2 5-1 1) ·2 904 

7 ·) 5-2 1).) 904 

7· 4 5-2 1)·4 905 

7'5 5-3 1)'5 % 
7'6 504 1)'6 % 
7·7 5-S 13·7 9-7 

7'8 5-5 1)'8 908 

7·9 5-6 1)'9 908 

8'0 5-7 14·0 909 

8·1 'H 1 4 ·1 1()'0 

8 ·2 508 1 4 · 2 1 001 

8') 509 1 4·) 1()'1 

8'4 (,,0 14-4 1()'2 

8·5 (,,0 14'5 1 003 

8'6 (,.1 14'6 1 003 

8 · 7 (,,2 14 · 7 1 ()'4 

8'8 (,,2 14·8 1 ()'5 

8'9 (,,3 14'9 1 006 

9·0 (,,4 15'0 1()' 6 

9·1 (,,4 15-1 1()'7 

9·2 (,,5 15 · 2 1()'8 

9'3 (,,6 IS,) I()'S 

904 (,,7 15 04 1()'9 

9· 5 (,,7 15'5 11·0 

9 ·6 (,,8 15'6 1101 

9·7 (,,9 1 5 · 7 IH 
9 · 8 (,,9 15'8 11·2 

9·9 7·0 15'9 11·3 

10·0 7·1 16·0 11-3 

10·1 7·2 16·1 1104 

10·2 7·2 16 ·2 11·5 

10·) H 16·3 1105 

10 ·4 7·4 16 04 1106 

100S 704 16'5 11-7 

10'6 7·5 1606 1108 
10·7 7-6 16·7 U8 
10·8 707 16·8 1109 

10'9 7·7 16·9 12-0 

11·0 7·8 17'0 12 ·0 

11·1 709 IN 1 2·1 

11·2 709 17·2 12·2 

11'3 &0 IN 120.3 

1104 8- 1 1704 1 2·3 

11 oS 8-1 17 0S 12·4 

11'6 8-2 1706 12· 5 

11 ·7 8-3 17'7 12·5 

1108 8-4 17'8 12·6 

1109 8-4 1709 1 2·7 

1200 8-5 18'0 1 208 

m SUN 
43 PLANETS 

s 0 , 

00 1045-0 

01 10 45-3 

02 10450S 

03 104 508 

04 10 4600 

05 10 460) 

06 104("S 

07 104("S 

08 1047-0 

09 1047-3 

10 1047·5 

11 10 47·S 

12 10 48-0 

13 104&3 

14 10 48-5 

15 10 48-S 

16 10 49· 0 

17 104903 

18 10 4905 

19 10 490S 

20 10 5 000 

21 10 500 3 

22 10 S()'5 

23 10 5()'8 

24 10 51·0 

25 105 1'3 

26 10 51·5 

27 10 51'S 

28 1 0 5 2·0 

29 1052·3 

30 10 52·5 

31 10 52·S 

32 105,300 

33 10 5.3-3 

34 105.3-5 

35 10 5.3-8 

36 10 54·0 

37 10 54·) 

38 10 54·5 

39 10 54·S 

40 1 0 55-0 

41 10 55-3 

42 10 55-5 

43 1 0 55- S 

44 10 5(,,0 

45 10 5 (,,3 

46 1 0 5(,, 5 

47 10S("S 

48 10 S7·0 

49 1 0 5 7·3 

50 1 0 57· 5 

51 10 5708 

52 10 58-0 

53 10 58-3 

54 10 58-S 

55 10 S8-8 

56 10 5900 

57 10 5903 

58 10 5905 

59 10 590S 

60 11 O(),O 

xxiii 

ARIES 

0 , 

104("S 

1047·0 

1047-3 

10 47·5 

1047·8 

10 48-0 

10 48-) 

10 48-5 

10 48-S 

10 4900 

10 4903 

10 4905 

10 4908 

10 5()'0 

10 5Q.3 

10 5()'5 

10500S 

10 51·0 

10 51·3 

1 0 51· 5 

10 51·8 

1052·0 

10 52·3 

10 52·5 

10 52·S 

10 53·0 

10 53·3 

10 5.3-5 

105.3-8 

1 0 54 ·0 

10 54·3 

10 5405 

10 5408 

10 55- 0 

10 55-3 

1 0 55-5 

10 55-8 

10 5600 

10 5(,,3 

10 5(,,5 

105("S 

1 0 57· 0 

1 05 7·3 

10 57·5 

1 057 ·8 

1 0 58- 0 

10 58-.3 

10 58-5 

10 58-8 

10 5900 

10 S903 
10 5906 

10 5908 

11 0001 

11 0()'3 

11 0()'6 

11 0().8 

1 1 01-1 

11 01·3 

11 01·6 

1 1 0108 

MOON 

" , 

1 0 1 506 

10 15-9 

101(,,1 

10 1(,.) 

10 1606 

101("S 

10 17-0 

1017·3 

10 17·5 
10 17·8 

10 18-0 

10 18-2 

10 18-5 

1018-7 

10 1900 

10 1902 

1 0 1904 

101907 

101909 

102()'2 

102 004 

102 006 

102009 

1021-1 

10 210:3 

1021 06 

1 0 2 1- 8 

10 22-1 

1 0 22 ·3 

10 22·5 

10 22·S 

10 23-0 

1 023· 3 

1 023·5 

1 0 23·7 

10 24·0 

1 0 24· 2 

1024·4 
102407 

1024·9 

10 2502 

1025-4 

1025-6 

1 0 2 509 

102(,,1 

1 02(,,4 

102(,,6 

1 02(,,8 

10 2701 

1027·.3 

1 027·5 

10 27·S 

1028-0 

1 0 28- 3 

10 28-5 

1 02& 7 

10 2900 

102902 

1 0290 5 

10 2907 

102909 

" " " 
or Corr" or Corr" or Corr" 
d d d 

, , , , , 

0'0 (),O 6' 0 4·4 12'0 &7 
0'1 ()'1 6·1 4·4 IN 8- S 

0·2 ()'1 6'2 4·5 12·2 8·8 
0'3 ()'2 6·3 4·6 12·} &9 

0'4 ().) b· 4 4·6 12·4 9·0 

0'5 004 6'5 4·7 12'5 9-l 

0'6 ()'4 6'6 4·8 12'6 9 01 

0' 7 ().S 6·7 4·9 12·7 9·2 

0'8 ()'6 6·8 4 ·9 12'8 903 

0'9 ()'7 6'9 5-0 12·9 9-4 

1'0 ()'7 700 501 13·0 904 

1-1 ()'8 7·1 5- 1 13·1 9·5 

1'2 ()'9 7· 2 502 13·2 % 
I·) ()'9 7 ·) 5-3 13·} % 

1·4 1· 0 704 504 1),4 9·7 

1 '5 1-1 1-5 5-4 13·5 908 

1'6 1- 2 7'6 5-5 13'6 909 

1·7 1· 2 7·7 5-6 13·7 9·9 

1'8 1-3 /'8 5-7 13'8 1000 

1·9 1-4 7'9 507 13·9 1()'1 

2'0 1-5 8 ·0 50S 14'0 1002 

201 1· 5 8·1 5-9 14·1 1().2 

2'2 1 06 8'l 5-9 14·2 1003 

2'3 1-7 8 ·) (,,0 14·) 1004 

2'4 1-7 8'4 (,,1 14·4 1()'4 

2'5 1·8 8'5 (,,2 14'5 1()'5 

2'6 1 ·9 8'6 (,,2 14'6 1 00 6 

2·7 2 ·0 8·7 (,,3 14' 7 1007 

2'8 2·0 8'8 (,,4 14 · 8 1 007 

2'9 2-1 8·9 (,,5 1 4'9 I()'S 

)·0 2·2 9'0 (,,5 15·0 1()'9 

)'1 2·2 9 ·1 (,,6 15 · 1 1 009 

)·2 2·3 9·2 (,,7 15·2 UO 
)'3 2·4 9·3 (,,7 IS,) IH 

)·4 2·5 9'4 ("S 15·4 11·2 

)'5 2·5 9'5 (,,9 15·5 11· 2 

)'6 2·6 9'6 7·0 15'6 11·) 

3'7 2·7 9·7 7·0 15·7 11-4 
)'8 2·8 9'8 7·1 1�·8 11·5 

)'9 2·S 9·9 7· 2 15'9 1 1· 5 

4'0 2·9 10'0 7-3 16·0 1 10 6 

4 ·1 ,300 10· 1 7-3 16·1 11-7 

4·2 .3-0 10·2 704 a'2 11-7 

4'3 .3-1 10·) 705 16·) 11'S 

4'4 .3-2 1 004 7·5 16·4 11-9 

4'5 .3-3 10'5 7-6 16'5 12·0 

4'6 30.3 10'6 7·7 16'6 12· 0 

4' 7 .3-4 10·7 7·S 16'7 12·1 

4'8 .3-5 10'8 7·8 1608 12·2 

409 ,306 10·9 7 ·9 16 ·9 12 ·3 

5'0 .3-6 11·0 8-0 1 7·0 12 ·3 

5'1 .3-7 11·1 8-0 17·1 1204 

5'2 .3-S 11·2 &1 17·2 12· 5 

5,) 308 11·) 8-2 17·) 12·5 

504 .3-9 1104 8-3 1704 12· 6 

5'5 4 ·0 11'5 8-3 17 ·5 12·7 

5' 6 4·1 11 '6 8-4 17'6 12·8 

5·7 401 11 ·7 8- 5 17 ·7 12·8 

5'8 4· 2 11'8 8- 6 17 '8 12·9 

5' 9 4·3 11·9 &6 17·9 13- 0 

6'0 404 12'0 8-7 18·0 1.3-1 
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