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1987 8
POLARIS FOR THE MERIDIAN
AT GREENWICH APPARENT NOON OF GREENWICH, CIVIL DATE
AND MEAN TIME
, Time |Equation
THE SUN'S Semi-{of Time,
diam-|Subtract| Upper Cul- Elongation Decli-
Date Apparent Diff. Semi- |eter |from mination Lat. 40° nation
Declination| for 1 diam- |Pass-|Add to :
Hour eter ing |Apparent
) Mer. |Time
NOVEMBER,1987
+89°
o 7 ” " ’ ” s m s h m h m ’ ”
Mon. 16 | S18 40 12.3 | —37.70 | 16 11.94 69 15 18.69 10 38.2 PM. | WE. 4 385 AM 12 47.52
Tues. X7 18 55 07.3 36.87 | 16 12.14 69 15 07.54 10 34.2 4 346 12 47.85
Wed. 18 19 09 42.2 36.02 | 16 12.35 69 14 55.54 10 30.3 4 30.6 12 48.17
Thur. 19 19 23 56.4 35.16 | 16 12.55 69 14 42.70 10 26.4 4 26,7 12.48.50
Fri. 20 19 37 498 3428 16 12.75 69 14 29.02 10 22.4 4 228 12 48.84
Sat. 21 19 51 217 33.38 | 16 12.95| 69 14 1452 | 10 185 4 18.8 12 49.20
Sun. 22 20 04 32.0 32.47| 16 13.15 69 13 59.21 10 14.6 4 149 12 49.58
Mon. 23 20 17 20.1 3154 | 16 13.34 69 13 43.11 | 10 10.6 4 11.0 12 49.99
Tues. 24 20 29 458 30.59 | 16 13.54 69 13 26.24 10 06.7 4 07.0 12 50.40.
Wed. 25 20 41 48.7 29.64| 16 13.73 70 13 08.61 10 02.8 4 03.1 12 50.80
Thur. 26 20 53 28.4 28.66 | 16 13.91 70 12 50.24 9 58.8 3 59.1 12 51.19
Fri. 27 21 04 445 27.68 ) 16 14.10 70 12 31.15 9 549 37 55.2 12 51.56
Sat. 28 21 15 36.8 26.68 | 16 14.28 70 12 11.36 9 50.9 3.81:.3 12 51.89
Sun. 29 21 26 05.0 25.66 | 16 14.45 70 11 50.87 9 47.0 3473 12 5221
Mon. 30 | S21 36 08.7 | —24.64 | 16 14.62 70 11 29.72 9 43.0 PM. | WE. 3 43.4 AM 12 52.50
DECEMBER,1987
Tues. 1! s21 45 47.6 | —23.60 ) 16 14.79 70 11 07.90 9 39.1 PM. | WE. 3 39.4 AM 12 52.79
Wed. 2 21 55 01.6 22.56 | 16 14.95 70 10 45.45 9 35.2 3. 355 12 53.08
Thur. 3 22 03 50.3 21.50 | 16 15.11 70 10 22.38 9 31.2 3 315 12 53.39
Fri. 4 22 12 13.6 20.43 | 16 15.26 70 9 58.71 9 27.3 3 27.6 12 53.71
Sat. 5 22 20 111 19.36 | 16 15.40 70 9 34.47 9 233 3 237 12 54.04
Sun. 6 22 27 42.6 18.27 | 16 15.54 71 9 09.66 9 19.4 3 19.7 12 54.39
Mon. 7 22 34 48.0 17.17 | 16 15.68 71 8 44.31 9 15.5 3158 12 54.73
Tues. 8 22 41 269 16.07 | 16 15.80 71 8 18.45 9 115 3118 12 55.08
Wed. 9 22 47 39.2 1495 | 16 15.93 71 7 52.09 9 07.6 3 079 12 55.42
Thur. 10 22 53 24.6 13.83 | 16 16.05 7l 7 25.28 9 03.6 3 04.0 12 55.75
Fri. 11 22 58 43.0 12.70 | 16 16.16 71 6 58.02 8 59.7 3 00.0 12 56.06
Sat. 12 23 03 341 11.56 | 16 16.26 71 6 30.35 8 55.7 2 56.1 12 56.35
Sun. 13 23 07 57.8 1041 | 16 16.37 71 6 02.30 8 51.8 2 521 12 56.62
Mon. 14 23 11 539 9.26 | 16 16.46 71 5 33.90 8 47.8 2 48.2 12 56.87
Tues. 15 23 15 223 8.10 16~ 16.56 71 5 05.18 8 439 2 442 12 57.12
Wed. 16 23 18 22.8 6.94 | 16 16.65 71 4 36.17 8 39.9 2 403 12 57.36
Thur. 17 23 20 55.4 577 | 16 16.73 71 4 06.90 8 36.0 2 363 12 57.61
Fri. 18 23 22 59.8 4.60 | 16 16.81 71 3 37.42 8 32.0 2 324 12 57.87
Sat. 19 23 24 36.2 3.43| 16 16.89 X 3 07.76 8 28.1 2 284 12 58.15
Sun. 20 23 25 44.2 2.25| 16 16.96 71 2 37.96 8 24.1 2 245 12 58.45
Mon. 21 23 26 241 | — 1.07 | 16 17.03 71 2 08.05 8 20.2 2 205 12 58.76
Tues. 22 23 26 35.6 | + 0.11| 16 17.10 71 1 38.08 8 16.2 2 16.6 12 59.08
Wed. 23 23 26 18.8 1.29 | 16 17.17 71 1 08.10 8 12.3 2 12.6 12 59.38
Thur. 24 23 25 337 247 | 16 17.23 71 0 3813 8 08.3 2 08.7 12 59.65
Fri. 25 23 24 203 365 16 17.28 71 0 08.23 8 04.4 2 04.7 12 59.89
Sat. 26 23 22 38.7 4.82| 16 17.33 71 0 21.59 8 00.4 2 00.8 13 00.10
Sun. 27 23 20 28.8 6.00 | 16 17.38 71 0 51.28 7 56.5 1 56.8 13 00.29
Mon. 28 23 17 50.7 7.17 | 16 17.42 71 1 20.80 7 525 1529 13 00.47
Tues. 29 23 14 44.6 8.34 | 16 17.46 71 1 50.13 7 48.6 1 48.9 13 00.64
Wed. 30 23 11 10.6 9.50 | 16 17.49 71 2 19.24 7 44.6 1 45.0 13 00.82
Thur. 31 23 07 08.7 10.65| 16 17.51 71 2 48.09 7 40.7 1 41.0 13 01.01
Fri. 32| S23 02 39.1 | +11.81} 16 17.53 71 3 16.66 7 367 PM. | WE. 1 37.1 AM 13 01.22
The sign + prefixed to the hourly change of declination indicates u\n{ ::::: }dccllnulons are {;:::::::::
The sign — prefixed to the hourly change of declination indicates um{ ::'::: }d-cnnnlan- are {:::::::::
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DATE

Decli-
nation

12 18.09

12 18.30
12 18.51
12 18.74

12 18.97
12 19.20
12 19.42

12 19.63
12 19.83
12 20.01

12 20.20
12 20.39
12 20.58
12 20.80

12 21.04
12 21.31
12 21.60

12 2191
12 22.23
12 22.53

12 22.82
12 23.08
12 2332

12 2355
12 2378
12 24,03

12 24.29
12 2458
12 24.89

12 25.21
12 25.54
12 25.88

12 26.21
12 26.54
12 26.86

12 27.16
12 27.46
12 27.74

12 28.02
12 28.31
12 28.61

12 28.94 .
12 29.29
12. 29.66

12 30.06

{lnuuslng.
decreasing.
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7 1987
POLARIS FOR THE MERIDIAN
AT GREENWICH APPARENT NOON OF GREENWICH, CIVIL DATE
AND MEAN TIME
" Time
THE SUN'S Semi-|Equation
diam-|of Time, | Upper Cul- Elongation Decli-
Date Apparent Diff. Semi- |eter [Subtract| mination Lat. 40° nation
Declination| for 1| diam- |Pass-|from
Hour eter ing |Apparent
Mer. |Time
OCTOBER,1987
+89°
° ’ ” ” ’ ” | m s h m h m ’ ”
Thur. 1| S 3 05 00.8 | —58.20 | 16 00.05 64 10 10.88 1 427 AM. | EE. 7 424 PM 12 30.06
Fri. 2 3 28 16.5 58.10 | 16 00.33 64 10 30.21 1 38.8 7 385 12 30.45
Sat. 3 3 51 29.6 57.99 | 16 00.61 64 10 49.25 1 348 7 346 12 30.85
Sun. 4 4 14 40.0 57.87 | 16 00.89 64 11 07.98 1 309 7 30.6 12 31.22
Mon. 5 4 37 473 57.731 16 01.17 64 11 26.38 1 27.0 7 26.7 12 31.57
Tues. 6 5 00 51.0 57.58 | 16 01.45 65 11 44.42 1 231 7 22.8 12 31.90
Wed. 7 5 23 51.1 57.42 | 16 01.73 65 12 02.09 119.2 7 18.9 12 32.22
Thur. 8 5 46 47.0 57.24 | 16 02.00 65 12 19.34 1 15.2 7 149 12 32.52
Fri. 9 6 09 38.6 57.05| 16 02.28 65 12 36.17 1 11:3 7 11.0 12 32.84
Sat. 10 6 32 254 56.84 | 16 02.55 65 12 52.55 107.4 7 07.1 12 33.17
Sun. 11 6 55 07.1 56.63 | 16 02.82 65 13 08.46 1 035 T 032 12 33.52
Mon. 12 7 17 434 56.39 § 16 03.09 65 13 23.88 0 59.6 6 59.3 12 33.89
Tues. 13 7 40 139 56.14 | 16 03.36 65 13 38.78 0 55.7 6 55.4 12 34.28
Wed. 14 8 02 38.1 55.87 | 16 03.63 65 13 53.15 0 51.7 6 51.4 12 34.67
Thur. 15 8 24 55.8 55.59 | 16 03.90 65 14 06.97 0 47.8 6 47.5 12 35.08
Fri. 16 8 47 06.5 55.29 | 16 04.17 65 14 20.22 0 439 6 43.6 12 35.48
Sat. 17 9 09 09.9 5498 | 16 04.44 65 14 32.88 0 40.0 6 39.7 12 35.87
Sun. 18 9 31 055 54.65| 16 04.71 65 14 4494 0 36.1 6 35.7 12 36.25
Mon. 19 9 52 52.9 5430 | 16 04.98 65 14 56.38 0 32.1 6 31.8 12 36.62
Tues. 20 10 14 31.7 53.93 | 16 05.25 66 15 07.19 0 28.2 6 27.9 12 36.97
Wed. 21 10 36 01.6 53.55| 16 05.51 66 15 17.35 0 243 6 24.0 12 37.31
Thur. 22 10 57 22.1 53.15| 16 05.78 66 15 26.84 0 204 6 20.0 12 37.65
Fri. 23 11 18 328 52.73 | 16 06.05 66 15 35.67 0 16.4 6 16.1 12 37.98
Sat. 24 11 39 33.2 52.30| 16 06.32 66 15 43.81 0 125 6 12.2 12 38.33
Sun. 25 12 00 23.1 51.85 | 16 06.59 66 15 51.25 0 08.6 6 08.3 12 38.69
Mon. 26 12 21 01.8 51.38 | 16 06.86 66 15 57.99 0 04.7 6 04.4 12 39.08
Tues. 27| 12 41 29.1 50.89 | 16 07.13 | 66 | 16 04.02 {o 00.7 A.M.} EE. 6 004 PM {12 39.49
11 56.8 P.M. 12 39.92
Wed, 28 13 01 445 50.38 | 16 07.39 66 16 09.33 11 52.9 WE. 5 53.2 AM 12 40.35
Thur. 29 13 21 476 49.86 | 16 07.66 66 16 13.90 11 49.0 5493 12 40.78
Fri. 30 13 41 379 49.32 | 16 07.92 67 16 17.74 11 45.0 5 453 12 41.19
Sat. 31 S14 01 15.1 | —48.77 | 16 08.19 67 16 20.81 11 41.1 PM. WE. 5 41.4 AM 12 41.58
NOVEMBER,1987
Sun. 1| S14 20 38.8 | —48.20 | 16 08.45 67 16 23.12 11 37.2 PM. WE. 5 375 AM 12 41.95
Mon. 2 14 39 485 47.61 | 16 08.70 67 16 24.64 11 33.2 5 33.5 12 42.29
Tues. 3 14 58 44.0 47.01 | 16 08.96 67 16 25.38 11 29.3 5 29.6 12 42,63
Wed. 4 15 17 248 46.39 | 16 09.21 67 16 25.31 11 25.4 5 25.7 12 4296
Thur. 5 15 35 50.6 4575 | 16 09.45 67 16 24.42 11 21.4 S 2.7 12 43.31
Fri. 6 15 54 01.0 45.10 | 16 09.70 67 16 22.71 11 175 517.8 12 43.67
Sat. 7 16 11 55.6 44.44 | 16 09.94 68 16 20.17 11 13.6 5 13.9 12 44.04
Sun. 8 16 29 34.1 43.76 | 16 10.17 68 16 16.78 11 09.7 5 10.0 12 44.44
Mon. 9 16 46 56.0 43.06 | 16 10.40 68 16 12.54 11 05.7 5 06.0 12 44.84
Tues. 10 17 04 01.0 42.35| 16 10.63 68 16 07.44 11 01.8 5 02.1 12 45.25
Wed. 11 17 20 48.6 4161 | 16 10.86 68 16 01.48 10 57.9 4 58.2 12 45.66
Thur. 12 17 37 185 40,87 | 16 11.08 68 15 54.65 10 53.9 4 54.2 12 46.06
Fri. 13 17 53 30.2 40.10 | 16 11.30 68 15 46.96 10 50.0 4 50.3 12 46.45
Sat. 14 18 09 233 39.32| 16 1151 68 15 38.40 10 46.1 4 46.4 12 46.83
Sun. 15 18 24 57.5 38.52 | 16 11.73 68 15 28.98 10 42.1 4 424 12 47.18
Mon 16 | S18 40 12.3 | —37.70 | 16 11.94 69 15 18.69 10 38.2 PM. | WE. 4 385 AM. 12 47.52
The sign — prefixed to the hourly change of declination indicates thn{ ::::: }dulinnions are {':::::::::

h
For time of Eastern Elongation of Polaris for any date after October 27th, subtract 5 564" from the time
of Upper Culmination of the same date.
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23 1987
TO FIND THE LATITUDE BY AN ALTITUDE OBSERVATION OF POLARIS AT
ANY HOUR ANGLE, 1987
Primary Adjustment to Elevation of Pole

Mean Subtract Add ) Mean
Time Polaris Above the Pole Polaris Below the Pole Time

Hour Hour
Angle Deci. +89° Decl. +89° Angle

12/ 10" | 12" 30" | 12 50" 13’ 10" | 12’ 10" 12’ 30" 12’ 50" 13’ 10”7
h m o ¥ W o 1 » o 1 o 1 o+ o 1 m o 1 o 1 m h m
0 00.0 0 47 50 0 47 30 0 47 10 0 46 50 0 00 00 0 00 00 0 00 00 0 00 00 5 57.4
0 00 20 0 00 20 0 00 19 0 00 19 5 59.0
0 12.0 0 47 46 0 47 26 0 47 06 0 46 46 0 01 35 0 01 34 0 01 33 0 01 33 6 05.0
239 47 34 47 14 46 54 46 34 02 50 02 49 02 47 02 46 11.0
35.9 47 14 46 54 46 35 46 15 04 05 04 03 04 01 04 00 17.0
47.9 46 46 46 27 46 07 45 48 05 20 05 17 05 15 05 13 23.0
59.8 46 11 45 52 45 32 45 13 06 34 06 31 06 28 06 26 28.9
1118 0 45 28 0 45 09 0 44 50 0 44 31 0 07 48 0 07 45 0 07 42 0 07 38 6 34.9
238 44 37 44 18 44 00 43 41 09 02 08 58 08 55 08 51 40.9
35.7 43 39 43 20 43 02 42 44 10 16 10 11 10 07 10 03 46.9
47.7 42 33 42 15 41 58 41 40 11 :29 11 24 11 19 11 14 52.9
59.7 41 21 41 03 40 46 40 29 12 41 12 36 12 31 12 25 58.9
2 11.6 0 40 01 0 39 44 0 39 28 0 39 11 0 13 54 0 13 48 0 13 42 0 13 36 7 04.8
23.6 38 35 38 19 38 03 37 47 15 05 14 59 14 52 14 46 10.8
35.6 37 03 36 47 36 32 36 16 16 16 16 09 16 02 15 55 16.8
47.5 35 24 35 09 34 54 34 40 17 26 17 19 17 11 17 04 22.8
59.5 33 39 33 25 33 11 32 57 18 35 18 28 18 20 18 12 28.8
3 055 0 32 45 0 32 32 0 32 18 0 32 04 0 19 44 0 19 36 0 19 27 019 19 7 348
115 31 49 31 36 31 23 31 10 20 52 20 43 20 34 20 25 40.7
17.5 30 52 30 40 30 27 30 14 21 59 21 50 21 40 21 32 46.7
234 29 54 29 42 29 29 29 17 23 05 22 55 22 45 22 36 52.7
29.4 28 55 28 43 28 31 28 19 24 10 24 00 23 50 23 39 58.7
3 354 0 27 54 0 27 42 0 27 31 0 27 19 0 25 14 0 25 04 0 24 53 0 24 42 8 04.7
41.4 26 52 26 41 26 30 26 19 26 17 26 06 25 55 25 44 10.7
47.4 25 49 25 38 25 28 25 17 27 19 27 08 26 56 26 45 16.6
53.4 24 45 24 35 24 25 24 14 28 20 28 08 27 56 27 44 22.6
59.3 23 40 23 30 23 21 23 11 29 20 29 07 28 55 28 43 28.6
4 05.3 0 22 34 022 25 0 22 15 0 22 06 0 30 18 0 30 06 0 29 53 0 29 40 8 34.6
11.3 21 27 21 18 21 09 21 01 31 16 31 02 30 49 30 36 40.6
17.3 20 19 20 11 20 03 19 54 32 12 31 58 31 44 31 31 46.6
233 19 11 19 03 18 55 18 47 33 06 32 52 32 38 32 24 52.5
29.3 18 01 17 54 17 46 17 39 33 59 33 45 33 31 33 17 58.5
4 35.2 0 16 51 0 16 44 0 16 37 0 16 30 0 35 42 0 35 27 0 35 12 0 34 57 9 10.5
41.2 15 40 15 34 15 27 15 21 37 18 37 03 36 47 36 31 225
47.2 14 29 14 23 14 17 14 11 38 49 38 33 38 16 38 00 34.4
53.2 13.17 13 11 13 06 13 01 40 13 39 56 39 39 39 22 46.4
59.2 12 04 11,59 11 54 11 49 41 31 41 13 40 56 40 38 58.4
5 05.2 0 10 51 0 10 47 0 10 42 0 10 38 0 42 41 0 42 23 0 42 06 0 41 48 10 10.3
11.1 09 38 09 34 09 30 09 26 43 45 43 27 43 09 42 50 223
17.1 08 24 08 20 08 17 08 14 44 42 44 23 44 05 43 46 343
23.1 07 10 07 07 07 04 07 01 45 31 45 12 44 53 44 34 46.2
29.1 05 55 05 53 05 50 05 48 46 14 45 54 45 35 45 16 58.2
5 35.1 0 04 40 0 04 38 0 04 37 0 04 35 0 46 48 0 46 29 0 46 09 0 45 49 11 10.2
41.1 03 25 03 24 03 23 03 21 47 15 46 55 46 36 46 16 221
47.0 02 10 02 10 02 09 02 08 47 34 47 15 46 55 46 35 341
53.0 00 55 00 55 00 55 00 54 47 46 47 26 47 06 46 46 46.1
57.4 00 00 00 00 00 00 00 00 47 50 47 30 47 10 46 50 58.0
Mean Supplemental Correction to be Applied to the Vertical Angle Reading Mean
Time Time
Hour Al titude Hour
Angle ° ° ° ° o ° o ° ° ° ° ° ° Angle
10 15 20 25 30 35 40 45 50 55 60 65 70

h m » ” ” ” ” ” ” ” ” ” ” ” ” h m
0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 11 58
100 = X -1 -1 -1 -1 -0 - 0 0 + 0 + 1 + 1 +1 + 2 10 58
2 00 4 4 3 3 2 =il -1 0 1 2 4 6 9 9 58
3 00 8 7 6 5 4 3 2 0 2 4 T X1 17 8 58
359 12 11 9 8 6 4 2 0 3 6 11 17 26 7 59
4 59 15 13 12 10 8 5 3 0 3 8 13 21 32 6 59
5 59 -16 -14 -12 -10 -8 -6 - 3 0 + 4 + 8 +14 +22 +34 5 59

000-000 0138




1987 22
T AZIMUTH OF POLARIS AT ELONGATION, 1987
to the o
Lat. Tims of Dec!. +89
Etongationt 150 107 [ 127 20" | 12/ 30" | 12 20" | 127 50”7 | 13/ 00” | 13’ 10”
o ’ 'E m EE ° ’ ” ° ’ » o ’ ~ L] ’ ~ . ' » ° ’ » o ’ »
10 00 +2.1- 0 48 34 0 48 24 0 48 14 0 48 04 0 47 54 0 47 44 0 47 33 L
|
12 00 2.0 0 48 54 0 48 44 0 48 34 0 48 23 0 48 13 0 48 03 0 47 53 |
14 00 3.9 0 49 18 0 49 08 0 48 57 0 48 47 0 48 37 0 48 26 0 48 16
16 00 1.7 0 49 46 0 49 35 0 49 25 0 49 14 0 49 04 0 48 54 0 48 43
18 00 1.6 0 50 18 0 50 07 0 49 57 0 49 46 0 49 36 0 49 25 0 49 15
20 00 1.5 0 50 54 0 50 44 0 50 33 0 50 22 0 50 12 0 50 01 0 49 50
21 00 1.4 0 51 14 0 51 03 0 50 53 0 50 42 0 50 31 0 50 21 0 50 10 l
22 00 1.4 0 51 35 0 51 25 0 51 14 0 51 03 0 50 52 0 50 41 0 50 31 |
23 00 1.3 0 51 58 0 51 47 0 51 36 0 51 25 0 51 14 0 51 04 0 50 53 ;
24 00 1:2 0 52 22 052 11 0 52 00 0 51 49 0 51 38 0 51 27 0 51 16 |
25 00 1.2 0 52 47 0 52 36 0 52 25 0 52 14 0 52 03 0 51 52 0 51 41
26 00 1.1 0 53 13 0 53 02 0 52 51 0 52 40 0 52 29 0 52 18 0 52 06
27 00 1.0 0 53 41 0 53 30 0 53 19 0 53 07 0 52 56 0 52 45 0 52 34
28 00 1.0 0 54 11 0 53 59 0 53 48 0 53 37 0 53 25 0 53 14 0 53 03
29 00 0.9 0 54 41 0 54 30 0 54 19 0 54 07 0 53 56 0 53 44 0 53 33
30 00 0.8 0 55 14 0 55 02 0 54 51 0 54 39 0 54 28 -0 54 16 0 54 05
31 o0 0.8 0 55 48 0 55 37 0 55 25 0 55 13 0 55 02 0 54 50 0 54 38
32 00 0.7 0 56 24 0 56 12 0 56 01 0 55 49 0 55 37 0 55 25 0 55 14
33 00 0.6 0 57 02 0 56 50 0 56 38 0 56 26 0 56 14 0 56 03 0 55 51
34 00 0.5 0 57 42 0 57 30 0 57 18 0 57 06 0 56 54 0 56 42 0 56 30
35 00 0.4 0 58 24 0 58 11 0 57 59 0 57 47 0 57 .35 0 57 23 0 57 10
36 00 0.4 0 59 08 0 58 55 0 58 43 0 58 30 0 58 18 0 58 06 0 57 53
37 00 0.3 0 59 54 0 59 41 0 59 29 0 59 16 0 59 04 0 58 51 0 58 39
38 00 0.2 1 00 42 1 00 29 10017 1 00 04 0 59 51 0 59 39 0 59 26
39 00 +0.1- 1 01 33 1 01 20 1 01 07 1l 00 54 1 00 42 1 00 29 1 00 16
40 00 0.0 1 02 27 102 14 1 02 00 1 01 47 1 01 34 101 21 101 08
41 00 -0.1+ 103 23 103 10 1 02 56 1 02 43 102 30 102 17 102 03
42 00 0.2 1 04 22 1 04 09 1 03 55 1 03 42 103 28 103 15 103 01
43 00 0.3 1 05 24 10511 1 04 57 104 43 104 30 104 16 1 04 02
44 00 0.4 1 06 35 1 06 16 1 06 02 1 05 48 1 05 34 105 20 1 05 06
45 00 0.5 1 07 39 1 07 25 10711 1 06 56 1 06 42 1 06 28 106 14
46 00 0.6 1 08 52 1 08 37 108 23 1 08 08 1 07 54 1 07 40 107 25
47 00 0.7 110 08 1 09 54 1 09 39 109 24 109 10 1 08 55 1 08 40
48 00 0.9 111 29 111 14 110 59 1 10 44 1 10 30 110 15 110 00
49 00 1.0 1 12 55 112 40 112 24 112 09 1 11 54 111 39 111 23
50 00 1.1 1 14 25 114 10 113 54 1 13 38 113 23 113 07 112 52
51 00 1.3 1 16 01 1 15 45 115 29 115 13 1 14 57 114 41 114 25
52 00 1.4 117 42 117 26 117 09 116 53 116 37 116 21 116 04
53 00 1.5 119 29 119 13 1 18 56 118 39 118 23 1 18 06 117 49
54 00 1.7 121 23 1 21 06 1 20 49 1 20 32 120 15 119 58 119 41
55 00 1.9 1 23 24 1 23 07 1 22 49 ) 22 32 122 14 1 21 57 121 39
55 30 1.9 1 24 27 124 10 1 23 52 1 23 34 123 17 1 22 59 122 41
56 00 2.0 1 25 33 12515 1 24 57 1 24 39 124 21 124 03 1 23 45
56 30 2.1 1 26 40 1 26 22 1 26 04 1 25 46 1 25 28 125 10 1 24 52
57 00 2.2 1 27 50 1 27 32 127 13 1 26 55 1 26 36 1 26 18 1 26 00
57 30 23 1 29 02 1 28 43 1 28 25 1 28 06 1 27 47 127 29 127 10
58 00 2.4 1 30 16 129 57 1 29 39 129 20 129 01 1 28 42 128 23
58 30 25 1.31 33 1 31 14 1 30 55 1 30 36 130 17 129 58 129 38
59 00 2.6 1 32 53 1 32 33 13214 13155 1 31 35 1 31 16 1 30 56
59 30 a7 1 34 15 1 33 56 1 33 36 13316 1 32 56 1 32 37 1 3207
60 00 2.8 1 35 41 135 21 1 3501 1 34 41 13421 1 34 01 133 41
60 30 29 1 37 09 1 36 49 1 36 28 1 36 08 1 35 48 1 35 27 1 35 07
61 00 31 1 38 40 138 20 1 37 59 1 37 39 1 37 18 1 36 57 1 36 37
61 30 3.2 1 40 15 1 39 54 1 39 33 1:39:13 1 38 52 1 38 31 138 10
62 00 3.3 1 41 54 1 41 33 141 11 1 40 50 140 29 1 40 07 1 39 46
62 30 3.4 1 43 36 143 15 1 42 53 1 42 31 142 10 1 41 48 1 41 26
63 00 3.6 1 45 23 1 45 00 1 44 38 1 44 16 1 43 54 143 32 14310
63 30 3.7 1 47 13 1 46 51 1 46 28 1 46 06 1 45 43 145 21 1 44 58
64 00 3.8 1 49 08 1 48 45 1 48 22 1 47 59 1 47 37 147 14 1 46 51
64 30 4.0 1 51 07 1 50 44 150 21 1 49 58 1 49 34 149 11 1 48 48
65 00 4.1 153 12 1:52 48 152 25 1 52 01 1 51 37 151 14 1 50 50
65 30 4.3 1 55 22 1 54 58 1 54 34 1 54 09 1 53 45 153 21 152 57
66 00 4.5 X 57 37 187 13 1 56 48 1 56 24 1 55 59 1 55 34 15510
66 30 4.6 1 59 59 159 34 159 09 1 58 43 1 58 18 1 57 53 1 57 28
67 00 4.8 2 02 27 2 02 01 2 01 35 2 01 10 2 00 44 2 00 18 159 53
67 30 5.0 2 05 01 2 04 35 2 04 09 2 03 43 2 03 16 2 02 50 2 02 24
68 00 5.2 2 07 43 2 07 16 2 06 49 2 06 23 2 05 56 2 05 29 2 0503
68 30 5.4 2 10 32 2 10 05 2 09 38 2 09 11 2 08 43 2 08 16 2 07 49
69 00 5.6 2 13 30 2 13 02 2 12 34 2 12 07 2 11 39 211 11 2 10 43
69 30 5.8 2 16 37 2 16 08 2 15 40 215 11 2 14 43 2 14 14 2 13 46
70 00 —-6.0+ 2 19 53 2 19 24 2 18 55 2 18 26 2 17 56 2 17 27 2 16 58
000-000 0137
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EXPLANATIONS FOR THE STELLAR OBSERVATIONS

The data In this Ephemeris are arranged for the surveying practice of the Bureau of Land Management;
the methods are useful In any survey where field observations are to be made for the ascertainment of the
direction of a line In terms of angular value referred to the true meridian at that place.

In most cases, data are available as to the approximate latitude and lon
and preliminary determinations are made for the meridian and watch correction In terms of local mean time.
The observations of the stars then follow on an observing program arranged for what is needed, and to
suit the time of year, the latitude of the station, and other conditions that are factors.

A complete and well balanced stellar observing program will include:
star for time and latitude; (2) Polaris for azimuth and latitude; and (3) tw
and one westerly, both for azimuth, and one or both for time. The necessary verifications are thus accom.
plished. Instrumental uncertainties in the vertical angle readings are made apparent by this plan, and
are compensated by taking the means of offsetting values. An observation may be made to verify only
one or two values when the remainder are already well determined.

There are six stellar observing periods: (1) late afternoon, da
later p. m., after dark, illumination required; (4) after midnight, ditto; (5) early morning, twilight; and (6)
after sunrise, daylight. The stars to be observed are chosen after deciding upon the observing perlod,
and making the selection according to the desired position in hour angle and declination,

The time of a star’s transit is to be reduced from the tabulated value for
the longitude of the station; this is 10 seconds of time for each 15° (or one hour) of longitude, subtracted
for west longitude (see table of Sidereal Conversions, page 27); this will glve the correct local mean time
at the moment of the star’'s meridian passage. The next step Is to anticipate the probable local mean time
of each observation, and the star’s hour angle at that moment, to the east or to the west of the merlidian.

The setting positions for the instrument in vertical angle (v) and in horizontal angle (A) are computed
on the basls of the assumed hour angle (t), the star's declination (3), and the known or approximate latitude
(¢). This is done to secure a setting that is sufficiently accurate to bring the star within-the fleld of the
telescope, especially if the observation is to be by daylight, or twilight; less accuracy Is needed just for the
star’s Identification if the observation is to be made during starlight. The preliminary computations may
be made with 4.place tables. The true values are obtained by reducticn of the observations, The reduc.-

tions for stellar observations are similar to the methods applicable to observations of the sun, and employ
the same equations.

gitude of the observing station,

(1) the meridian passage of one
o well placed stars, one easterly

the Greenwich meridian to

In all stellar observations, the true vertical angle (h) is equal to the observed vertical angle (v) minus the
refraction (r) In zenith distance; there is no correction for parallax., In observations of the sun, the true
vertical angle (h) is equal to (v) minus (r) plus parallax; see table, page 25,

In observations of the sun, the meridian passage and the hour angle () are in apparent solar time.
The equation of time is applied to give the watch correction in terms of local mean time.

In observations of a star, the hour angle (t) is in terms of a sidereal rate; a subtraction of 10 seconds
per hour will give the equivalent mean time hour angle. (Sidereal Converslons, page 27).

The following equations are regarded as the most useful for the methods stated above:
On the meridian, the vertical angle: h = 90° — o + & s (or) ¢ =90° —h + &
At any hour angle: sin h = cos t cos ¢ cos & + singsiné
sin h

e cost=m—tan¢tan8
i
:cosA=L§ — tan g tan h
Cos ¢ cos h
sin &
“ " T i " ;
The product ‘‘sin ¢ sin §'' and the fraction TP uY - GoSh are negative for south declinations

The product ‘‘cos t cos ¢ cos "' is negative for hour angles exceeding six hours or 90°.

The product ‘‘tan ¢ tan &'’ Is subtracted for north declinations; added for south declinations.
- . 1 |positive north,

If the result for ‘‘cos A Is{negatlve south.

positive

lthe horizontal angle counts from tha{
“ " less =
If the result for ‘‘cos t' is negatlve}the hour angle Is{more}than six hours or 90°, )

By a stellar equal-altitude observation, the meridian is determined as the mean of two direction-
pointings; the latitude is not required; there are no corrections as to declination. A mean of the watch
readings at the moment of each observation is equivalent to a reading at the time of the star's meridian
passage. The latitude may be reduced from the maximum vertical angle at meridian passage.

The equations as written and explained above are applicable for the northern latitudes; suitable trans.
positions are required for observations in the southern latitudes.
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MEAN REFRACTIONS IN ZENITH DISTANCE AND SUN'S PARALLAX IN ALTITUDE

Bar. : 29.6 ins.

Temp. : 50° F.

Apparent Sun's Apparent Sun's Apparent Sun's
Altitude Refraction | Par. Altitude Refraction Par. Altitude Refraction Par.
ol .on " o .o " B o "

7 30 6 53 8.8 12 0 L 25 8.7 25 2 3 8.1
7 Lo 6 L5 8.8 12 30 L 15 8.7 26 158 8.0
7 50 6 37 8.8 13 0 L 5 8.7 27 153 7.9
8 0 6 30 8.8 iﬁ 30 3 56 8.7 28 1L8 749
8 10 6 22 8.8 0 3 L7 8.6 29 1L 7.8
82 615 8.8 1 30 3 39 8.6 30 1.0 Te7
8 30 6 8 8.8 15 0 3 32 8.6 32 132 7.6
8 Lo 6 2 8.8 15 30 325 8.6 3l T % on
8 50 555 8.8 16 0 % A9 8.6 36 119 7.2
9 0 5 L9 8.8 16 30 313 8.5 38 11l 7.0
9 10 5 L3 8.8 17 0 3 7 8.5 Lo 19 6.8
9 20 5 38 8.8 17 30 31 8.5 L2 1L 6.6
9 30 5 32 8.8 18 0 2 56 8.5 Ll 10 6.
9 Lo 5 26 8.8 18 30 251 8.L L6 0 56 6.2
9 50 521 8.8 19 0 2 b6 8.4 L8 0 52 6.0
10 0 5 16 8.8 19 30 2 L2 8.4 50 oLs 5.7
10 20 5 6 8.8, 20 0 237 8.4 55 0 Lo 5.1
10 Lo L 57 8.7 21 0 229 8.3 0 33 Laly
1 0 L L8 8.7 22 0 2 22 8.2 65 027 3.8
11 20 L Lo 8.7 gﬁ 0 215 8.2 70 021 3.0
11 Lo L 32 8.7 0 2 9 8.1 80 010 1.5
12 0 L 25 8.7 25 0 2 3 8.1 90 00 0.0

Apparent altitude (observed vertiocal angle) : v True refraction : mean refraction x coefficient for

Sun's true altitu

de : h = v = refraction + parallax

Star's true altitude : h = v = refraction

barometric pressure Xx coefficient

for temperature.

COEFFICIENTS TO APPLY TO MEAN REFRACTIONS FOR VARIATIO!

NS IN BAROMETER AND TEMPERATURE

Eleve- Eleva- Eleva-
Barome- | ‘tion Coeffi- | Barome- [ tion Coeffi- || Barome- | tion Coeffi- || Temper- | Coeffi-
ter above cient ter above cient ter above cient ature cient
sea level sea level sea level
(Ins.) | (Feet) (Ins.) | (Feet) (Ins.) | (Feet) (Fahr.)
30.5 -L51 1.03 27.2 2,670 0.92 23.6 6,538 0.80 -10° 1.13
30.2 -181 1.02 26.9 2,972 91 23.3 6,887 <79 0° 1.1l
30.0 00 1.01 26.6 3,217 90 23.0 7,239 .78 +10° 1.08
29.9 + 91 1.01 26.3 3,586 .89 22.7 7,597 o7 0° 1.06
29.6 366 1.00 26.0 3,899 .88 22,1 7,960 .76 30° 1.04
29.3 83 .99 25,7 | b,215 .87 22,1 | 8,327 .75 Lo* | 1.02
29.0 92l .98 251 4,535 .86 21.8 8,700 ok 50° 1.00
28.7 1,207 97 25.1 L,859 «85— 21.5 9,077 73 60° .98
28.L 1,L93 96 2.8 5,181 .8l 21,2 9,L60 <12 70° .96
28.1 1,783 95 2.5 5,518 .83 20.9 9,848 <71 80° 9l
27.8 2,075 Ol 2L.2 5,85L .82 20.6 10,242 .70 9° «93
27.5 2,371 93 23.9 6,19 .81 20.3 10,642 69 100° 91
27.2 2,670 92 23.6 6,538 .80 20.0 | 11,047 .68 +110° .90




27

CONVERSION OF ARC TO TIME

° h m . h m L h m L h m 4 h m ° h m 2|
. m s ¢ m s
0 0 00 30 2 00 60 |4 00 90 6 00 120 8 00 150 10 00 01000
1 0 04 31 2 04 61 | 4 04 91 6 04 121 8 04 |.151 10 04 21013
2 0 08 32 2 08 62 4 08 92 6 08 122 8 08 152 10 08 4027
3 0 12 33212 63 4 12 93 6 12 123 8 12 153 10 12 61040
4 [ 016 | 34 216 | 64 | 416 94 |6 16 124 8 16 154 10 16 81053
5 020 |35 2 20 65 4 20 95 6 20 125 8 20 155 10 20 10 | 0,67
6 024 36 2 24 66 | 4 24 96 6 24 126 | 8 24 156 10 24 12 | 0.80
7 028 37 2 28 67 4 28 a 6 28 127 8 28 157 10 28 14 1 0,93
8 | 032 (38 |232 |68 |432 98 |6 32 | 128 |8 32 [158 |10 32 16 | L07
9 0 36 39 2 36 | 69 4 36 99 6 36 129 8 36 159 10 36 18 | 1,20
10 0 40 | 40 240 | 70 4 40 100 6 40 130 8 40 160 10 40 20 | L33
11 0 44 41 244 | 71 | 4 44 101 6 44 131 8 44 161 10 44 22 | .47
12 0 48 | 42 2 48 | 72 4 48 102 6 48 132 8 48 162 10 48 24| 160
13 0 52 43 2 52 73 4 52 103 6 52 133 8 52 163 10 52 26 | 173
14 0 56 44 256 | 74 | 4 56 104 6 56 134 8 56 164 10 56 28 | 1.87
15 1 00 45 3 00 75 5 00 105 7 00 135 9 00 165 11 00 30| 2,00
16 104 46 304 |76 5 04 106 7 04 136 9 04 166 11 04 321|213
17 108 47 3 08 77 5 08 107 7 08 137 9 08 .| 167 11 08 34 | 227
18 112 48 3- 12 78 5 12 108 |7 12 138 9 12 168 11 12 36 | 240
19 116 | 49 316 (79 5 16 109 7 16 | 139 9 16 169 11 16 38| 253
20 120 50 320 80 5 20 110 7 20 140 [ 9 20 170 11 20 40 | 2,67
21 124 51 324 81 5 24 111 7 24 141 9 24 171 11 24 42 | 2.80
22 128 52 3 28 82 5 28 112 7 28 142 9 28 172 11 28 44 | 2,93
23 1 32 53 3 32 83 5 32 113 7 32 143 9 32 173 11 32 46 | 3,07
24 136 54 | 3 36 84 5 36 114 7 36 144 9 36 174 11 36 48 | 3,20
25 140 55 3 40 85 5 40 115 7 40 145 9 40 175 11 40 50 | 3,33
26 144 56 344 [ 86 |5 44 116 |7 44 146 | 9 44 176 11 44 52| 3.47
27 148 57 3 48 87 5 48 117 | 7 48 147 9 48 177 11 48 54 | 3,60
28 | 152 58 3 52 88 5 52 118 | 7 52 148 | 9 52 178 11 52 56| 373
29 156 |59 356 | 89 5 56 119 7 56 149 9 56 179 11 56 58 | 3.87
30 2 00 60 | 4 00 90 6 00 120 8 00 150 |10 00 180 12 00 60 | 4,00
Degrees of arc convert to hours and minutes of time ; minutes of arc convert to minutes and
seconds of time. See right hand column for conversion of seconds of arc to seconds of time.
SIDEREAL CONVERSIONS
Longitude
0° 00 | 2° 30" | s5° 00 | 7°30"| 10° 00" | 12° 30" | 15°-00'
Minutes
Long. . Hours 0 10 20 30 40 50 60
° m s m s m s m s m s m s m s
0 0 0 00 0 02 0 03 0 05 0 07 0 08 010
15 1 010 011 013 015 016 018 0 20
30 2 020 021 023 0 25 0 26 028 030
45 3 030 0 31 0 33 0 34 0 36 0 38 0 39
60 4 0 39 0 41 043 0 44 0 46 0 48 0 49
75 5 0 49 0 51 053 0 54 0 56 0 57 0 59
90 6 0 59 101 1 02 1 04 1 06 107 1 09
105 7 109 111 112 114, 115 117 119
120 8 119 120 122 124 125 127 129
135 9 129 130 1 32 134 135 137 138
150 10 138 140 142 143 1 45 147 148
165 11 148 1 50 1 52 153 1 55 1 56 1 58
180 12 158 2 00 2 01 2 03 2 05 2 06 2 08

Sidereal into mean solar time :
Mean solar into sidereal time :

For any stollar observation :

To be subtracted from a sidereal time interval :
Argument , hours and minutes of sidereal interval .

To be added to a mean time interval :

Argument , hours and minutes of mean time interval .
Amount to be subtracted from the Greenwich mean time
of transit or elongation to obtain local mean time :
Argument , longitude west from Greenwich; add for
longitudes cast from Greenwich .
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. AZIMUTH OF POLARIS AT ALL HOUR ANGLES, 1987 CORR. TO AZIMUTH
Mean Add for Mean
Time Dect. +89° Ti
" Mean Declination + 89° 12’ 40” il wy
Hour Hour
Angle : 12’3o'| 1z'zo'| 12'10" Angle
Subtract for
Latitude Decl. +89°
30°| 32°| 34°| 36°| 38°| 40°| 42°| 44°| 46°| a8°| s50° 12’50"| 13'00"| 13'10”]
h m ’ ¥ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ h m
0 00.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5 55.3
0 10.0 24 2.5 25 2.6 2.6 2.7 2.8 29 3.0 3.1 33 0.0 0.0 0.0 :::
A, 19.9 4.8 4.9 5.0 5.2 5.3 54 5.6 5.8 6.0 6.3 6.5 0.0 0.0 0.1 4
‘ 29.9 7.2 7.3 7.5 7.7 7.9 8.2 8.4 8.7 9.0 9.4 9.8 0.0 0.1 0.1 &5 Sgg
i 0 399 9.6 9.8 10.0 | 103 | 105 109 | 11.2 | 116 | 12.0| 125 | 13.0 0.0 0.1 0.1 §6.4
49.9 119 | 122 | 125| 128 | 13.1 | 135| 14.0 | 144 | 150 155 16.2 0.0 0.1 0.1 ¥
59.8 143 | 146| 149 | 153 | 157 | 16.2 | 16.7 | 17.3| 17.9| 186 | 19.4 0.1 0.1 0.2 5 56.6
3 o7
‘ 1098 166 | 169 | 173 | 178 | 183 | 188 | 19.4 | 20.0 | 20.8| 216 | 225 0.1 0.1 0.2 ggg
| 19.8 1881 19.2| 19.7 | 20.2 | 208 | 21.4 | 22.0 | 228 | 23.6 | 245 | 256 0.1 0.2 0.2
- 29.8 2111 2151 220 226 | 232 239 247 255| 26.4| 275 286 0.1 021 .03 5 57.1
1397 233 | 238 243 | 25.0 | 256 | 26.4 | 27.2 | 281 | 29.2 | 303 | 31.6 0.1 0.2 0.3 g;g
49.7 254 | 26.0 | 26.6 | 273 | 28.0 | 28.8 | 29.7 | 30.7 | 319 | 33.1| 345 0.1 0.2 0.3
‘ . 59.7 275] 281 | 288 29.5| 303 | 31.2 | 32.2| 333 | 345 358 | 374 0.1 0.2 0.3 6 09.0
5 19.0
2 09.6 29.6 | 30.2| 30.9 1 31.7 | 326 | 335) 346 | 358 37.1] 385 40.1 0.1 0.2 0.4 28.
19.6 316 | 322 | 33.0 338 | 348 358 | 36.9| 38.2| 395| 41.1| 428 0.1 0.3 0.4
29.6 335 342 | 35.0| 359 | 36.9 | 38.0 | 39.2 | 40.5 | 42.0| 436 | 45.4 0.1 0.3 0.4 6 385
48.5
2 39.6 353 | 361 37.0 ) 37.9 | 389 | 40.1 | 41.3 | 42.7 | 44.3 | 46.0 | 47.9 0.1 0.3 0.4 58.5
49.5 37.1| 37.9| 38.8| 39.8 | 40.9 | 42.1 | 43.4 | 449 | 465 | 483 | 50.4 0.1 0.3 0.4
| 59.5 389 | 39.7 | 40.6 | 41.7 | 42.8 | 44.1 | 45.4 | 47.0 | 48.7 | 50.6 | 52.7 0.2 0.3 0.5 7 08.¢
X3
3095 405 ) 414 | 424 | 43.4 | 446 | 459 | 47.4 | 49.0 | 50.7 | 52.7 | 54.9 0.2 0.3 0.5 ;:E
19.5 4211 43.0} 44.0 | 451 | 463 | 47.7 | 49.2 | 50.8 | 52.7 | 54.7 | 57.0 0.2 0.3 0.5
29.4 436 | 445 | 45.6 | 46.7 | 48.0 | 49.4 | 50.9 | 52.6 | 545 | 56.6 | 59.0 0.2 0.3 0.5 7 38.7
48.7
3394 450 | 459 | 47.0 | 48.2 | 49.5 | 51.0 | 52.5 | 54.3 | 56.3 | 585 | 60.9 0.2 0.4 0.5 58.;
49.4 46.3 1 473 | 484 | 49.6 | 51.0 ) 524 ) 54.1 | 559 | 579! 60.2 | 62.7 0.2 0.4 0.6
59.3 47.5 | 485 | 49.7.| 50.9 | 523 | 53.8 | 555 | 57.4 | 59.4 | 61.7 | 64.3 0.2 0.4 0.6 8 08.7
4 09.3 48.7 | 49.7 | 50.9 | 52.1 | 535 | 55.1 | 56.8 | 58.7 | 60.8| 63.2| 658 0.2 0.4 0.6 ;g:
19.3 49.7 | 50.8 | 51.9 | 53.2 | 54.7 | 56.3 | 58.0 | 60.0 | 62.1 | 64.5| 67.2 0.2 0.4 0.6
29.3 50.6 | 51.7 | 52.9 | 54.3 | 55.7 | 57.3 | 59.1 | 61.1 | 63.3| 65.7 | 68.5 0.2 0.4 0.6 8 38.¢
48.
4 39.2 515 ) 52.6 | 53.8 | 55.2 | 56.7 | 583 | 60.1 | 62.1 | 64.3| 66.8| 69.6 0.2 0.4 0.6 58.:
49.2 52.3 | 53.4 | 54.6 | 56.0 [ 57.5 | 59.1 | 61.0 [ 63.0 | 65.3 | 67.8 | 70.6 0.2 0.4 0.6 §
59.2 529 | 54.0| 553 | 56.7 | 58.2 | 59.9 | 61.7 | 63.8 | 66.1 | 68.6 | 71.4 0.2 0.4 0.6 9 08.
18.!
5 09.2 535 | 54.6 | 559 | 57.2 | 58.8 | 60.5| 62.3 | 64.4 | 66.7 | 69.3| 72.1 0.2 0.4 0.6 28.¢
19.1 53.9 | 55.0 | 56.3 | 57.7 | 59.3 | 61.0 | 62.9 | 64.9 | 67.3| 69.8| 72.7 0.2 0.4 0.6 ;
29.1 54.2 | 554 | 56.7 | 58.1 | 59.6 | 61.4 | 63.2 | 65.3 | 67.7| 703 | 73.2 0.2 0.4 0.6 9 38«
| 48.
5391 5451 556 | 56.9| 583 | 59.9| 61.6 | 635 | 656 | 68.0| 70.6| 735 0.2 0.4 0.7 58.
‘ 49.0 546 | 558 | 57.1| 585 60.0 | 61.8 | 63.7| 658 | 681 | 70.7 | 73.6 0.2 0.4 0.7
553 soo | 736 0.3 0.5 0.8 10 08.:
. 18.:
5 55.5 .. .. s B e e e 70.7 e 0.2 0.5 0.7 28.
558 68.1 0.2 0.5 0.7 ¥
56.0 coo | G5B o= e 0.2 0.5 0.7 10 38..
48.:
5 56.2 ey | B3 1 was e 0.2 0.4 0.7 58.;
56.4 vore | GLG | wors e 0.2 0.4 0.7
56.6 sos | BOL | s 0.2 0.4 0.6 11 08.:
18.0
5 56.7 e e ... 58.5 e R .. R e ce e ee e 0.2 0.4 0.6 28.
56.9 ce s o 57.1 e e ee ce . e e “e e oo . 0.2 04 0.6
87§ oo | 558 --- oo e e 0.2 0.4 0.6 11 38.:
48..
557.2 547 | +-- e s e 0.2 0.4 0.6 58.(
| .
\
Note: The equation shown on the opposite page may be employed when values in seconds are
required, also for stations beyond the limits of the latitude tabulations, where:
A = Azimuth angle
t = Sidereal hour angle
¢ = Latitude of station
8 = Declination of Polaris
000-00C
000-000 0133
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1 AZIMUTH OF POLARIS AT ALL HOUR ANGLES, 1987 CORR. TO AZIMUTH
" Mean Add for
Ti Dec!. +89°
H i Mean Declination + 89° 127 40”7 <
— our
10" Angle 1z'3o"l 12'20"| 1210"]
Subtract for
Latitude Dect. +89°
10 : 30°] 32°] 34°] 36°| 38°| 40°[ 42°| 44°| 46°| 48°| s50° 12'50"] 13°00"| 13°10”]
L h m ’ ’ ’ ’ ’ ’ ’ ’ ’ i ’ ’ . W ’ £
2.0 5553 sl wdan] faene )] Zepppe’ | cwens R T oo 2o | 736 0.3 0.5 0.8 :
)o 55'5 .. “e . .o . e . an . .. o e . Aia' e .. . 70‘7 .o . 0_2 0‘5 0_7 5
)~1 55.8 e eee e s o aee e e 68.1 | - 0.2 05 0.7 #
3 I 5 56.0 e ve e oo . ces e 65.8 0.2 0.5 0.7
0l 56.2 e e es s e e e 63.7 e 0.2 0.4 0.7
31 56.‘ ... e . “e .. “v e 61.8 e . P .. o.z 0'4 0_7 -
0.2 5566 | | -] o] ---]601 0.2 0.4 0.6
0.2 56.7 L i w9 & 58.5 e 0.2 0.4 0.6
02 56.9 s at] wars |1 8PAY ev e . 0.2 0.4 0.6
03 5 57.1 see §5.8 ) walE Sigy se e 0.2 0.4 0.6
0.3 57.2 547 | --- 0.2 0.4 0.6
0'3 59.0 54.7 | 55.8| 57.1 | 58.5 | 60.1 61.8 | 63.7 | 65.8 | 68.1| 70.7 73.6 0.2 0.4 0.7
0.3 6 09.0 546 | 55.7 | 57.0| 58.4 | 60.0 | 61.7 63.6 | 657 | 68.0| 70.6 | 73.5 0.2 0.4 0.7
0.4 19.0 54.4 | 55.6 | 56.8 | 58.2 | 59.8 615 | 63.4 | 655 | 67.8| 704 3.2 0.2 0.4 0.6
0:4 28.9 54.1 | 55.3 | 56.5| 57.9 | 59.5 61.2 | 63.0| 65.1 | 67.4| 70.0 72.8 0.2 0.4 0.6
0.4 6 38.9 538 | 549 | 56.1| 57.5| 59.0 | 60.7 62.6 | 64.6 | 66.9| 69.5| 72.3 0.2 0.4 0.6
0.4 48.9 533 | 54.4| 55.6 | 57.0 | 58.5 | 60.2 62.0 | 64.1 | 66.3 | 68.8 | 71.6 0.2 0.4 0.6
0'4 58.9 52.7 | 53.8| 55.0| 56.4 | 57.9 | 59.5 613 | 63.3 | 65.6 | 68.1| 70.8 0.2 0.4 0.6
0.5 7 08.8 52.0 | 53.1| 54.3| 55.6 | 57.1 | 587 60.5 | 625 | 64.7 | 67.2| 69.9 0.2 0.4 0.6
0.5 18.8 51.2 | 52.3| 53.5| 54.8 | 56.2 | 57.8 59.6 | 61.6 | 63.7| 66.1 | 68.8 0.2 0.4 0.6
0‘5 28.8 50.3 | 514 | 52.6 | 53.8 | 553 56.8 | 58.6 | 60.5 | 62.6 | 65.0 67.6 0.2 0.4 0.6
0.5 7 38.7 49.4 | 504 | 515 | 52.8 | 54.2 | 55.7 57.4 | 59.3 | 61.4| 63.7 | 663 0.2 0.4 0.6
0.5 48.7 483 | 49.3| 504 | 517 | 53.0 | 545 56.2 | 58.0 | 60.0 | 62.3 | 64.8 0.2 0.4 0.6
0.6 58.7 471 | 48.1 | 49.2 | 504 | 517 | 53.2 54.8 | 56.6 | 58.6 | 60.8 | 63.2 0.2 0.4 0.6
0.6 8 08.7 459 | 46.9 | 47.9 | 49.1 | 504 | 51.8 534 | 55.1| 57.0| 59.2 | 61.6 0.2 0.4 0.5
0.6 18.6 446 | 455 | 46.5 | 47.7 | 48.9 | 503 51.8 | 53.5| 554 | 57.4 | 59.8 0.2 0.4 0.5
0:6 28.6 432 | 441 | 45.0 | 46.1 | 47.3 | 48.7 50.2 | 51.8 | 53.6 | 55.6 | 57.8 0.2 0.3 0.5
0.6 8 38.6 41.7 | 425 | 43.5 | 445 | 457 47.0 | 48.4 | 50.0 | 51.7 | 537 55.8 0.2 0.3 0.5
0.6 48.6 40.1 | 40.9 | 41.8 | 42.8 | 44.0 452 | 46.6 | 48.1 | 49.8 | 516 | 53.7 0.2 0.3 0.5
0-6 58.5 38.4 | 39.2| 40.1 | 41.1 | 422 433 | 446 | 46.1 | 47.7 | 495 | 515 0.2 0.3 0.5
0.6 9085 | 367 | 375| 383 | 39.2 | 403 | 414 | 426 440 45.6 | 473 | 49.2 0.1 0.3 0.4
0.6 18.5 349 | 356 | 36.4| 37.3 | 383 394 | 40.6 | 41.9 | 43.3| 449 | 467 0.1 0.3 0.4
0.6 28.4 3311 3371 3451 353! 363} 373 384! 396! 410! 425 443 0.1 0.3 0.4
0.6 9 384 311 | 31.8| 325 333 | 342 | 351 36.2 | 37.3 | 38.6 | 40.1| 41.7 0.1 0.2 0.4
0.7 48.4 292 | 29.8| 304 | 31.2 | 32.0| 329 | 339 350 | 36.2| 37.5| 39.0 0.1 0.2 0.3
0:7 58.4 271 | 277 | 28.3 | 29.0 | 29.8 | 306 315 | 325 33.7| 349 363 0.1 0.2 0.3
0.8 10 08.3 251 | 256 | 26.1 | 26.8| 275 28.2 | 29.1| 30.0 | 31.1| 322 | 335 0.1 0.2 0.3
0.7 18.3 229 | 23.4| 239 | 245 | 251 | 258 26.6 | 275 | 28.4| 29.5| 30.7 0.1 0.2 0.3
0:7 28.3 20.8 | 21.2 | 21.7 | 22.2 | 22.8 234 | 24.1 | 249 | 25.7 | 267 27.8 0.1 0.2 0.2
0.7 10 38.3 18.6 | 18.9 | 19.4 | 19.8 ) 203 | 209 215 | 22.2 | 23.0 | 239 | 248 0.1 0.1 0.2
0.7 48.2 16.3 | 16.6 | 17.0| 17.4 | 17.9 18.4 | 189 | 19.5| 20.2 | 21.0 21.8 0.1 0.1 0.2
0'7 58.2 140 | 143 | 14.6 | 15.0 | 154 158 | 163 | 16.8 | 17.4 | 18.0 18.8 0.1 0.1 0.2
0.6 11 08.2 11.7 | 12.0 | 12.2 | 125 | 129 132 | 13.6 | 14.1 | 145 | 15.1 157 0.0 0.1 0.1
0.6 18.1 9.4 9.6 9.8| 10.1 | 103 | 10.6 | 10.9 11.3 | 117 | 121 | 12.6 0.0 0.1 0.1
0-6 28.1 72 7.2 7.4 7.6 7.8 8.0 8.2 8.5 8.8 21 9.5 0.0 0.1 0.1
0.6 11 38.1 47| 48| 49| 50| 52| 53| 55| 57| 591 61 6.3 0.0 0.0 0.1
0.6 48.1 24 2.4 25 25 2.6 2.7 2.7 2.8 2.9 3.0 3.2 0.0 0.0 0.0
? 58.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
i
Tan A = ol
cosd tand — sind cost
The product, sin¢ cos t, is subtracted for hour angles
0° to 90° and added for hour angles from 90° to 180°.
000-000 0134 .
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